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A
Ordering Information 1
Part Number Memory Maximum number of N\O's
Flash (KB) SRAM (KB)
MKL34Z64VLH4 64 8 54
MKL34Z64VLL4 64 8 84

1. To confirm current availability of ordererable part numbers, go to http://www.freescale.com and perform a part number
search.

Related Resources

Type Description Resource

Selector Guide |The Freescale Solution Advisor is a web-based tool that features |Solution Advisor
interactive application wizards and a dynamic product selector.

Reference The Reference Manual contains a comprehensive description of ~ |KL34P100M48SF4RM'

Manual the structure and function (operation) of a device.

Data Sheet The Data Sheet includes electrical characteristics and signal KL34P100M48SF41
connections.

Chip Errata The chip mask set Errata provides additional or corrective KINETIS_L_xN40H?2
information for a particular device mask set.

Package Package dimensions are provided in package drawings. LQFP 64-pin: 98ASS23234 W1

drawing

LQFP 100-pin: 98ASS23308W1

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
2. To find the associated resource, go to http://www.freescale.com and perform a search using this term with the “x”
replaced by the revision of the device you are using.
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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 Vv
Vppa Analog supply voltage 1.71 3.6 \
Vpp — Vppa |Vpp-to-Vppa differential voltage -0.1 0.1 Vv
Vss — Vssa | Vss-to-Vggsa differential voltage -0.1 0.1 \
ViH Input high voltage
* 27V=sVpp=s36YV 0.7 x Vpp — \
e 1.7V<Vpp<27V 0.75 x Vpp — %
VL Input low voltage
* 27V<=sVpp=s36YV — 0.35 x Vpp \
* 1.7V<sVpp=s27V — 0.3 x Vpp \
Vuvs Input hysteresis 0.06 x Vpp — \
licio 10 pin negative DC injection current — single pin 1
e Vjy < Vgs-0.3V 3 - mA
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents of 16
contiguous pins
* Negative current injection 20 o mA
Vobpru Open drain pullup voltage level Vpp Vpp Vv 2
VRam Vpp voltage required to retain RAM 1.2 — \

1. All /O pins are internally clamped to Vgg through a ESD protection diode. There is no diode connection to Vpp. If Vi
greater than Vio_min (= Vss-0.3 V) is observed, then there is no need to provide current limiting resistors at the pads. If
this limit cannot be observed then a current limiting resistor is required. The negative DC injection current limiting
resistor is calculated as R = (Vio_min - Vin)/Iliciol-

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
VpoRr Falling Vpp POR detect voltage 0.8 1.1 1.5 V —
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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Table 8. Power mode transition operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
e VLLS1 > RUN — 112 124 us
e VLLS3 —» RUN
— 53 60 ys
e LLS » RUN
— 4.5 5.0 us
e VLPS -~ RUN
— 4.5 5.0 us
e STOP — RUN
— 4.5 5.0 us
1. Normal boot (FTFA_FOPT[LPBOOT]=11).
2.2.5 Power consumption operating behaviors
The maximum values stated in the following table represent characterized results
equivalent to the mean plus three times the standard deviation (mean + 3 sigma).
Table 9. Power consumption operating behaviors
Symbol Description Typ. Max Unit Note
Ibpa Analog supply current — — See note mA 1
Ipb_RUNCO_ CM Run mode current in compute operation |— 6.7 — mA 2
- 48 MHz core / 24 MHz flash/ bus
disabled, LPTMR running using 4 MHz
internal reference clock, CoreMark®
benchmark code executing from flash,
at3.0Vv
Ipb_RUNCO Run mode current in compute operation | — 4.5 5.1 mA 3
- 48 MHz core / 24 MHz flash / bus
clock disabled, code of while(1) loop
executing from flash, at 3.0 V
Ipb_RUN Run mode current - 48 MHz core /24 |at 1.8V 5.6 6.3 mA 3
MHz bus and flash, al! peripheral clocks at3.0 V 5.4 6.0 mA
disabled, code executing from flash
Ipp_RUN Run mode current - 48 MHz core / 24 | — 6.9 7.3 mA 3,4
MHz bus and flash, all peripheral clocks
enabled, code executing from flash, at
1.8V
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
Table continues on the next page...
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General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Typ. Max Unit Note
Ibp_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
Ipb_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
Ipb_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_viLPRCO Very low power run mode current in — 167 336 MA 6
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, code
executing from flash, at 3.0 V
Ipp_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
Ipbb_vLPR Very low power run mode current - 4 — 257 431 A 4,6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks enabled, code
executing from flash, at 3.0 V
Ipb_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 MA —
at50 °C 322 349 pA
at 70 °C 348 382 pA
at 85 °C 384 433 pA
at 105 °C 481 578 MA
Ipb_vips Very-low-power stop mode currentat |at 25 °C 2.71 5.03 A —
sov at 50 °C 7.05 | 11.94 HA
at70 °C 15.80 26.87 pA
at 85 °C 29.60 47.30 MA
at 105 °C 69.13 106.04 pA

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

General

Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

25

50

70

85

105

Unit

Isg

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

45

45

45

45

45

45

A

lapc

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

I.co

LCD peripheral adder measured by placing
the device in VLLS1 mode with external 32
kHz crystal enabled by means of the
OSCO_CRI[EREFSTEN, EREFSTEN] bits.
VIREG disabled, resistor bias network
enabled, 1/8 duty cycle, 8 x 36 configuration
for driving 288 Segments, 32 Hz frame rate,
no LCD glass connected. Includes
ERCLK32K (32 kHz external crystal) power
consumption.

A

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

e MCG 1n FBE for run mode, and BLPE for VLPR mode

* No GPIOs toggled

¢ Code execution from flash with cache enabled

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

Kinetis KL34 Sub-Family, Rev5 08/2014.
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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
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsvs 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 — MHz
fuarTO UARTO asynchronous clock — MHz

16
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General

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.

2.3.2 General switching specifications

These general-purpose specifications apply to all signals configured for GPIO and

UART signals.
Table 14. General switching specifications
Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter disabled) 15 — Bus clock 1
— Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 2
Asynchronous path
GPIO pin interrupt pulse width — Asynchronous path 16 — ns
Port rise and fall time — 36 ns
1. The greater synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.
3. 75 pF load
2.4 Thermal specifications
2.4.1 Thermal operating requirements
Table 15. Thermal operating requirements
Symbol Description Min Max. Unit

Ty Die junction temperature -40 125 °C

Ta Ambient temperature —40 105 °C
2.4.2 Thermal attributes

Table 16. Thermal attributes
Board type Symbol Description 100 LQFP| 64 LQFP Unit Notes
Single-layer (1S) Resa | Thermal resistance, junction to 64 69 °C/W 1

ambient (natural convection)

Table continues on the next page...

Kinetis KL34 Sub-Family, Rev5 08/2014.

17

Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
| 1464 x | ref
Jeye i |FLL period jitter — 180 — ps 7
* fyco =48 MHz
ta_acquire |FLL target frequency acquisition time — — 1 ms 8
PLL
fyco VCO operating frequency 48.0 — 100 MHz
i PLL-OF;?_T té.?%éﬂrﬁzt(fosm =8 MHz, foy rof = - 1060 - WA ’
2 MHz, VDIV multiplier = 48)
e s e e | — | | — | w | C
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn |PLL period jitter (RMS) 10
* fyeo =48 MHz — 120 — ps
* fuco =100 MHz — — ps
Jacc_pi |PLL accumulated jitter over 1us (RMS) 10
* fyeo =48 MHz — 1350 — ps
* fuco = 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 106 s 11
+1075(1/
foil_ref)

—

. 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, fins_st.

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 (Afye, ;) 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,

DMX32 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.

9. Excludes any oscillator currents that are also consuming power while PLL is in operation.

10. This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise
characteristics of each PCB and results will vary.

11. 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.

PN

© N o
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Peripheral operating requirements and behaviors

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

2. 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.

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.

3.4 Memories and memory interfaces

3.4.1

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

Flash electrical specifications

3.4.1.1 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 21. 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
thversbik128k | Erase Block high-voltage time for 128 KB — 52 452 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 22. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time —
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
tpgma Program Longword execution time — 65 145 us —
Erase Flash Block execution time 2
tersbiki28k * 128 KB program flash — 88 600 ms
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 22. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
tersscr Erase Flash Sector execution time — 14 114 ms 2
trg1al Read 1s All Blocks execution time — — 1.8 ms —
tdonce | Read Once execution time — — 25 us 1

togmonce | Program Once execution time — 65 — us —
tersall Erase All Blocks execution time — 175 1300 ms 2
tiiykey | Verify Backdoor Access Key execution time — — 30 us

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 23. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ipb_paM Average current adder during high voltage — 25 6.0 mA
flash programming operation
Ipb_ERS Average current adder during high voltage — 15 4.0 mA
flash erase operation
3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years —
twmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nvmeyep | CYcling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in

Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at -40 °C < T; < 125 °C.

3.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

Kinetis KL34 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

Table 27. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
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 0.6 to Vpp—0.6 V.

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

3. 1 LSB = Vigference/64

N —

0.08
0.06 \ ][
— HYSTCTR
S 0.05 Setting
L
’é =—00
3 0.04 —=-01
o 10
o \\(_)‘\K\_A /1
o =11
= 003 MW
O I\.\\
0.02
0.01
0
0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vin level (V)
Figure 9. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
30 Kinetis KL34 Sub-Family, Rev5 08/2014.

Freescale Semiconductor, Inc.



4
A

Peripheral operating requirements and behaviors

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 28. SPI master mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeriph/2048 | foeripn/2 Hz 1
2 tspsck | SPSCK period 2 X toeriph 2048 x ns 2

tperiph
tLead Enable lead time 1/2 — tspsck —
tLag Enable lag time 1/2 — tspsck —
twspsck | Clock (SPSCK) high or low time tperiph - 30 1024 x ns —

tperiph
6 tsu Data setup time (inputs) 18 — ns —
7 th Data hold time (inputs) 0 — ns —
8 ty Data valid (after SPSCK edge) — 15 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —

tr Fall time input
11 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fheripn is the bus clock (fsys). For SPI1 fyeripn is the system clock (fsys).
2. tperiph = 1/fperiph

Table 29. SPI master mode timing on slew rate enabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeriph/2048 | foeripn/2 Hz 1
2 tspsck | SPSCK period 2 X tperiph 2048 x ns 2

tperiph
3 tLead Enable lead time 1/2 — tspsck —
tLag Enable lag time 1/2 — tspsck —
twspsck | Clock (SPSCK) high or low time tperiph - 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 tR Rise time input — toeriph - 25 ns —
tr Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO fyeripn is the bus clock (fgys). For SPI1 fyeripn is the system clock (fsys).
2. tperiph = 1/fperiph

32 Kinetis KL34 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors
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Figure 11. SPI master mode timing (CPHA = 0)
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1.1f configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 12. SPI master mode timing (CPHA = 1)

Table 30. SPI slave mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
fop Frequency of operation 0 foeripn/4 Hz 1
tspsck | SPSCK period 4 X tperiph — ns 2
tLead Enable lead time 1 — tperiph —

Table continues on the next page...
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Table 30. SPI slave mode timing on slew rate disabled pads (continued)

Num. Symbol | Description Min. Max. Unit Note
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time tperiph - 30 — ns —
6 tsu Data setup time (inputs) 2.5 — ns —
7 th Data hold time (inputs) 3.5 — ns —
8 ta Slave access time — tperiph ns 3
9 tais Slave MISO disable time — tperiph ns 4
10 ty Data valid (after SPSCK edge) — 31 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph - 25 ns —

tr Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fyeripn is the bus clock (fgys). For SPI1 fyeriph is the system clock (fsys).

2. tperiph = 1/fperipn

3. Time to data active from high-impedance state

4. Hold time to high-impedance state

Table 31. SPI slave mode timing on slew rate enabled pads
Num Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeripn/4 Hz 1
2 tspsck | SPSCK period 4 X tperiph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time tperiph - 30 — ns —
6 tsu Data setup time (inputs) 2 — ns —
7 th Data hold time (inputs) 7 — ns —
8 ta Slave access time — tperiph ns 3
9 tdis Slave MISO disable time — toeriph ns 4
10 ty Data valid (after SPSCK edge) — 122 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tri Rise time input — tperiph - 25 ns —
tr Fall time input
13 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO fheripn is the bus clock (fsys). For SPI1 fyeripn is the system clock (fsys).

2. tperiph = 1/fperiph

3. Time to data active from high-impedance state

4. Hold time to high-impedance state
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3.8.3 UART

See General switching specifications.

3.9 Human-machine interfaces (HMI)

Peripheral operating requirements and behaviors

3.9.1 LCD electrical characteristics
Table 33. LCD electricals

Symbol | Description Min. Typ. Max. Unit Notes
frrame  |LCD frame frequency
¢ GCR[FFR]=0 23.3 — 731 Hz
¢ GCR[FFR]=1 46.6 — 146.2 Hz
CrLcp LCD charge pump capacitance — nominal — 100 — nF 1
value
CgyLcp |LCD bypass capacitance — nominal value — 100 — nF
Calass | LCD glass capacitance — 2000 8000 pF
Virec |ViRea \
¢ RVTRIM=0000 — 0.91 —
¢ RVTRIM=1000 — 0.92 —
¢ RVTRIM=0100 — 0.93 —
¢ RVTRIM=1100 — 0.94 —
¢ RVTRIM=0010 — 0.96 —
¢ RVTRIM=1010 — 0.97 —
¢ RVTRIM=0110 — 0.98 —
¢ RVTRIM=1110 — 0.99 —
¢ RVTRIM=0001 — 1.01 —
¢ RVTRIM=1001 — 1.02 —
¢ RVTRIM=0101 — 1.03 —
¢ RVTRIM=1101 — 1.05 —
¢ RVTRIM=0011 — 1.06 —
¢ RVTRIM=1011 — 1.07 —
¢ RVTRIM=0111 — 1.08 —
¢ RVTRIM=1111 — 1.09 —
Artaim | ViReg TRIM resolution — — 3.0 % VIREG
Table continues on the next page...
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Pinout

If you want the drawing for this package

Then use this document number

64-pin LQFP 98ASS23234W
100-pin LQFP 98ASS23308W
5 Pinout

5.1 KL34 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 1s
responsible for selecting which ALT functionality is available on each pin.

100 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | LQFP
1 1 | PTEO DISABLED | LCD_P48 | PTEO SPI1_MISO | UART1_TX | RTC_ CMPO_OUT | 12C1_SDA | LCD_P48
CLKouT

2 2 | PTE1 DISABLED | LCD_P49 | PTE{ SPI1_MOSI | UART1_RX SPI1_MISO | 12C1_SCL | LCD_P49

3 | — |PTE2 DISABLED | LCD_P50 | PTE2 SPI1_SCK LCD_P50

4 | — | PTE3 DISABLED | LCD_P51 | PTE3 SPI1_MISO SPI1_MOSI LCD_P51

5 | — |PTE4 DISABLED | LCD_P52 | PTE4 SPI1_PCS0 LCD_P52

6 | — | PTES DISABLED | LCD_P53 | PTE5 LCD_P53

7 | — |PTE6 DISABLED | LCD_P54 | PTE6 LCD_P54

8 3 | VDD VDD VDD

9 4 | VSS VSS VSS

0] — |NC NC NC

1] = |NC NC NC

2] —|NC NC NC

3] = |NC NC NC

14| 5 | PTE16 LCD_P5s/ | LCD_P55/ | PTE16 SPI0_PCSO | UART2_TX | TPM_ LCD_P55
ADCO_SE1 | ADCO_SE1 CLKINO

15 | 6 | PTEI7 LCD_P56/ | LCD_P56/ | PTE17 SPI0_SCK | UART2_RX | TPM_ LPTMRO_ | LCD_P56
ADCO_SE5a | ADCO_SE5a CLKIN ALT3

16 | 7 | PTE18 LCD_P57/ | LCD_P57/ | PTE18 SPI0_MOSI [2C0_SDA | SPI0_MISO LCD_P57
ADC0_SE2 | ADCO_SE2

17| 8 | PTE19 LCD_P58/ | LCD_P58/ | PTE19 SPI0_MISO [2C0_SCL | SPIo_MoOsI LCD_P58
ADCO_SEa | ADCO_SE6a

18] 9 | PTE20 LCD_P59 | LCD_P59/ | PTE20 TPM1_CHO | UARTO_TX LCD_P59
ADCO_SEO | ADCO_SEO

19 | 10 | PTE21 LCD_P60/ | LCD_P60/ | PTE21 TPM1_CH1 | UARTO_RX LCD_P60
ADCO_SE4a | ADCO_SEda
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A
Pinout
100 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | LQFP
20 | 11 | PTE2 ADCO_SE3 | ADC0_SE3 | PTE22 TPM2_CHO | UART2_TX
21 | 12 | PTE23 ADC0_SE7a | ADCO_SETa | PTE23 TPM2_CHt | UART2_RX
22 | 13 | VDDA VDDA VDDA
23 | 14 | VREFH VREFH VREFH
24 | 15 | VREFL VREFL VREFL
25 | 16 | VSSA VSSA VSSA
26 | 17 | PTE29 CMPO_INs/ | CMPO_INS/ | PTE29 TPMO_CH2 | TPM_
ADCO_SE4b | ADCO_SE4b CLKINO
27 | 18 | PTE30 ADCO_SE23/| ADC0_SE23/| PTE30 TPMO_CH3 | TPM_
CMPO_IN4 | CMPO_IN4 CLKIN1
28 | 19 | PTE3! DISABLED PTE3 TPMO_CH4
29 [ — |VSS VSS VSS
0| — | VDD VDD VDD
31 | 20 | PTEA4 DISABLED PTE24 TPM0_CHO 1260_SCL
32 | 21 | PTE2S DISABLED PTE25 TPM0_CH1 12C0_SDA
3 | — |PTE2 DISABLED PTE26 TPM0_CH5 RTC_
CLKout
34 | 22 | PTAO SWD_CLK PTAO TPMO0_CH5 SWD_CLK
3B | 23 | PTA1 DISABLED PTA1 UARTO_RX | TPM2_CHO
3% | 24 | PTA2 DISABLED PTA2 UARTO_TX | TPM2_CH1
37 | 25 | PTA3 SWD_DIO PTA3 [2C1_SCL | TPM0_CHO SWD_DIO
38 | 26 |PTAM NMI_b PTA4 [2C1_SDA | TPMO_CH1 NMI_b
39 | 27 | PTAS DISABLED PTAS TPM0_CH2
40 | — |[PTA6 DISABLED PTAB TPMO_CH3
4 | — | PTA7 DISABLED PTA7 TPMO_CH4
42 | 28 | PTA12 DISABLED PTA12 TPM1_CHO
43 | 29 | PTA13 DISABLED PTA13 TPM1_CH1
4 | — | PTAt4 DISABLED PTA14 SPI0_PCS0 | UARTO_TX
45 | — | PTAI5 DISABLED PTA15 SPI0_SCK | UARTO_RX
46 | — | PTA16 DISABLED PTA16 SPI0_MOSI SPI0_MISO
47 | — | PTA17 DISABLED PTA17 SPI0_MISO SPI0_MoSI
48 | 30 | VDD VDD VDD
49 | 31 | VSS VSS VSS
50 | 32 | PTA18 EXTALO EXTALO PTA18 UART1_RX | TPM_
CLKINO
51 | 33 | PTA19 XTALO XTALO PTA19 UART1_TX | TPM_ LPTMRO_
CLKIN1 ALT1
5 | 34 |PTA2 RESET b PTA20 RESET b
53 | 35 | PTBY LCD_PO/ | LCD_PO/ | PTBO/ [260_SCL | TPM1_CHO LCD_P0
LLWU_P5 | ADCO_SE8 | ADCO_SE8 | LLWU_P5
54 | 36 |PTBI LCD_PY/ | LCD_P1/ | PTBI [2C0_SDA | TPM1_CH1 LCD_P1
ADC0_SE9 | ADCO_SE9
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8.3.1

Example

Terminology and guidelines

This is an example of an attribute:

Symbol

Description

Min. Max. Unit

CIN_D

Input capacitance:

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
voltage

8.5 Result of exceeding a rating

40

30

[

20

/

Failures in time (ppm)

/

J

The likelihood of permanent chip failure increases rapidly as
soon as a characteristic begins to exceed one of its operating ratings.

l— Operating rating

Measured characteristic
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Terminology and guidelines

8.6 Relationship between ratings and operating requirements
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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.

8.8 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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Revision history

Table 35. 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 36. Revision history

Rev. No.

Date Substantial Changes

3/2014

Updated the front page and restructured the chapters

Updated Voltage and current operating behaviors

Updated EMC radiated emissions operating behaviors

Updated Power mode transition operating behaviors

Updated Capacitance attributes

Updated footnote in the Device clock specifications

Added Vggry and VgepL in the 12-bit ADC electrical characteristics
Updated footnote to the Vpacr in the 12-bit DAC operating
requirements

Added Inter-Integrated Circuit Interface (12C) timing

5/2014

Updated Power consumption operating behaviors
Updated Definition: Operating behavior

08/2014

Updated related source in the front page
Updated Power consumption operating behaviors
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