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Nonswitching electrical specifications

2. Only PTB4, PTB5, PTDO, PTD1, PTEO, PTE1, PTHO (64-pin and 80-pin packages only), and PTH1 (64-pin and 80-pin
packages only) support high current output.

3. The specified resistor value is the actual value internal to the device. The pullup value may appear higher when measured
externally on the pin.

4. All functional non-supply pins, except for PTA2 and PTAS, are internally clamped to Vgg and Vpp. PTA2 and PTAS are true
open drain I/O pins that are internally clamped to Vgs.

5. Input must be current limited to the value specified. To determine the value of the required current-limiting resistor,
calculate resistance values for positive and negative clamp voltages, then use the larger value.

6. Power supply must maintain regulation within operating Vpp range during instantaneous and operating maximum current
conditions. If the positive injection current (V|, > Vpp) is higher than Ipp, the injection current may flow out of Vpp and could
result in external power supply going out of regulation. Ensure that external Vpp load will shunt current higher than
maximum injection current when the MCU is not consuming power, such as when no system clock is present, or clock rate
is very low (which would reduce overall power consumption).

Table 4. LVD and POR specification

Symbol C Description Min Typ Max Unit
VpoRr D POR re-arm voltage' 1.5 1.75 2.0 Y
VLvDH C Falling low-voltage detect 4.2 4.3 4.4 V

threshold—high range (LVDV
=1)2
VLvWi1H C Falling low- | Level 1 falling 4.3 4.4 4.5 Vv
voltage (LVWV = 00)
Vivwen o} hwar:lrlwg Level 2 falling 45 4.5 46 Vv
threshold— 1 y\yy = 01)
high range
VivwsaH C Level 3 falling 4.6 4.6 4.7 \
(LVWV =10)
Vi vw4H C Level 4 falling 4.7 4.7 4.8 \
(LVWV = 11)
VHvysH C High range low-voltage — 100 — mV
detect/warning hysteresis
VivoL C Falling low-voltage detect 2.56 2.61 2.66 \
threshold—low range (LVDV
= O)
VivwiL C Falling low- | Level 1 falling 2.62 2.7 2.78 \
voltage (LVWV = 00)
Vivwal c wamning 1 evel 2 falling 2.72 2.8 2.88 Vv
threshold— (LVWV = 01)
low range
VivwaL C Level 3 falling 2.82 29 2.98 \
(LVWV =10)
VivwaL C Level 4 falllng 2.92 3.0 3.08 \Y,
(LVWV = 11)

VhyspL C Low range low-voltage detect — 40 — mV

hysteresis

Vhvswi C Low range low-voltage — 80 — mV

warning hysteresis
Vgg P Buffered bandgap output 3 1.14 1.16 1.18 \Y,

—_

Maximum is highest voltage that POR is guaranteed.

2. Rising thresholds are falling threshold + hysteresis.
3. voltage Factory trimmed at Vpp =5.0 V, Temp =25 °C
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Nonswitching electrical specifications
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Figure 1. Typical Vpp-VoH Vs. lon (standard drive strength) (Vpp =5 V)
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Figure 2. Typical Vpp-Vou Vs. oy (standard drive strength) (Vpp = 3 V)
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Nonswitching electrical specifications
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Figure 3. Typical Vpp-Von Vs. lon (high drive strength) (Vpp =5 V)
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Figure 4. Typical Vpp-Von Vs. loy (high drive strength) (Vpp =3 V)
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Nonswitching electrical specifications
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Figure 5. Typical Vg Vs. lo. (standard drive strength) (Vpp =5 V)
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Figure 6. Typical Vg Vs. g (standard drive strength) (Vpp =3 V)
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Nonswitching electrical specifications

5.1.2 Supply current characteristics
This section includes information about power supply current in various operating modes.

Table 5. Supply current characteristics

(o] Parameter Symbol | Core/Bus | Vpp (V) Typical' Max? Unit Temp
Freq
C Run supply current FEI Rlpp 48/24 MHz 5 11.1 — mA | -40to 105 °C
c mode, all modules clocks 24/94 MHz 8 —
enabled; run from flash
C 12/12 MHz 5 —
C 1/1 MHz 2.4 —
C 48/24 MHz 3 11 —
C 24/24 MHz 7.9 —
C 12/12 MHz 4.9 —
1/1 MHz 2.3 —
C Run supply current FEI Rlpp 48/24 MHz 5 7.8 — mA | -40to 105°C
C | e g o s | -
C from flash 12/12 MHz 3.8 —
C 1/1 MHz 2.3 —
C 48/24 MHz 3 7.7 —
C 24/24 MHz 5.4 —
C 12/12 MHz 3.7 —
C 1/1 MHz 2.2 —
C Run supply current FBE Rlpp 48/24 MHz 5 14.7 — mA | -40to 105°C
s ety
C 12/12 MHz 6 —
C 1/1 MHz 2.4 —
C 48/24 MHz 3 14.6 —
P 24/24 MHz 9.6 12.8
C 12/12 MHz 5.9 —
C 1/1 MHz 2.3 —
C Run supply current FBE Rlpp 48/24 MHz 5 11.4 — mA | -40to 105°C
| ey e e
C from RAM 12/12 MHz 47 —
C 1/1 MHz 2.3 —
C 48/24 MHz 3 11.3 —
P 24/24 MHz 7.6 9.5
C 12/12 MHz 4.6 —
1/1 MHz 2.2 —

Table continues on the next page...
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Nonswitching electrical specifications

Table 5. Supply current characteristics (continued)

c Parameter Symbol | Core/Bus | Vpp (V) Typical' Max? Unit Temp
Freq
C Wait mode current FEI Wipp 48/24 MHz 5 8.4 — mA | -40to 105 °C
P mode, all modules clocks 24/24 MHz 6.5 75
enabled i i
C 12/12 MHz 4.3 —
C 1/1 MHz 2.4 —
C 48/24 MHz 3 8.3 —
P 24/24 MHz 6.4 7
C 12/12 MHz 4.2 —
C 1/1 MHz 2.3 —
P | Stop mode supply current Slpp — 5 2 105 A -40to 105 °C
p | No clocks active (except 1 — 19 95 40 to 105 °C
kHz LPO clock)3 '
C ADC adder to Stop — — 86 — A -40to 105 °C
C ADLPC =1 82 —
ADLSMP = 1
ADCO =1
MODE = 10B
ADICLK = 11B
C ACMP adder to Stop — — 5 12 — A -40to 105 °C
C 3 12 —
C LVD adder to Stop* — — 5 130 — pA | -40to 105 °C
C 3 125 —

P~

5.1.3 EMC performance

Electromagnetic compatibility (EMC) performance is highly dependent on the

Data in Typical column was characterized at 5.0 V, 25 °C or is typical recommended value.
The Max current is observed at high temperature of 105 °C.

RTC adder cause <1 pA Ipp increase typically, RTC clock source is 1 kHz LPO clock.

LVD is periodically woken up from Stop by 5% duty cycle. The period is equal to or less than 2 ms.

environment in which the MCU resides. Board design and layout, circuit topology
choices, location and characteristics of external components as well as MCU software
operation play a significant role in EMC performance. The system designer must consult
the following applications notes, available on nxp.com for advice and guidance

specifically targeted at optimizing EMC performance.
* AN2321: Designing for Board Level Electromagnetic Compatibility

e AN1050: Designing for Electromagnetic Compatibility (EMC) with HCMOS

» AN1263: Designing for Electromagnetic Compatibility with Single-Chip

Microcontrollers

Microcontrollers

KEO04 Sub-Family Data Sheet, Rev. 4, 07/2016

NXP Semiconductors

15


http://www.nxp.com

A
Switching specifications
e AN2764: Improving the Transient Immunity Performance of Microcontroller-Based
Applications
* AN1259: System Design and Layout Techniques for Noise Reduction in MCU-
Based Systems

5.1.3.1 EMC radiated emissions operating behaviors
Table 6. EMC radiated emissions operating behaviors for 80-pin LQFP package

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRe1 Radiated emissions voltage, band 1 0.15-50 6 dBpV 1,2
VRE2 Radiated emissions voltage, band 2 50-150 6 dBpVv
VRes Radiated emissions voltage, band 3 150-500 11 dBuVv
VRea Radiated emissions voltage, band 4 500-1000 5 dBuVv
Vee iec  |IEC level 0.15-1000 N3 — 2,4

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.

VDD =5.0 V, TA =25 oC, fosc =8 MHz (crystal), fsys =40 MHZ, fBUS =20 MHz

IEC/SAE Level Maximums: N<12 dBuV, M<18 dBpV, K<30 dBuV, | <36 dBuV, H=42 dBpV.

Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method

rpOD

5.2 Switching specifications

5.2.1 Control timing
Table 7. Control timing

Num| C Rating Symbol Min Typical’ Max Unit
1 D |System and core clock fsys DC — 48 MHz
2 P |Bus frequency (tcyc = 1/fays) faus DC — 24 MHz
3 P |Internal low power oscillator frequency fLro 0.67 1.0 1.25 KHz
4 D |External reset pulse width? textrst 1.5x%x — — ns

tcyc
5 D |Reset low drive trstdry 34 X toyc — — ns
D IRQ pulse width Asynchronous tium 100 — — ns
path?
D Synchronous path3 tiHiL 1.5 X toye — — ns

Table continues on the next page...
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Thermal specifications

Table 8. FTM input timing (continued)

C Function Symbol Min Max Unit
D External clock troLk 4 — trimer |
period
D External clock high teikn 15 — tTimer'
time
D External clock low tel 1.5 — trimer’
time
D Input capture pulse ticpw 1.5 — trimer’
width

1. timer = 1/fTimer

A4

- troLk
<«—tokh —»

TCLK /

Figure 11. Timer external clock

tei

~«—Lticpw —>
s
FTMCHn / \
FTMCHn \ /
~— 7
~<—ticpw—>

Figure 12. Timer input capture pulse

5.3 Thermal specifications

5.3.1 Thermal operating requirements
Table 9. Thermal operating requirements

Symbol | Description Min. Max. Unit Notes
Ty Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C 1

1. Maximum T, can be exceeded only if the user ensures that T; does not exceed maximum T,. The simplest method to
determine Tyis: Ty = Ta + By X chip power dissipation

KEO04 Sub-Family Data Sheet, Rev. 4, 07/2016
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Thermal specifications

5.3.2 Thermal characteristics

This section provides information about operating temperature range, power dissipation,
and package thermal resistance. Power dissipation on I/O pins is usually small compared
to the power dissipation in on-chip logic and voltage regulator circuits, and it is user-
determined rather than being controlled by the MCU design. To take Py, into account in
power calculations, determine the difference between actual pin voltage and Vgg or Vpp
and multiply by the pin current for each I/O pin. Except in cases of unusually high pin
current (heavy loads), the difference between pin voltage and Vgg or Vpp will be very
small.

Table 10. Thermal attributes

Board type Symbol Description 64 64 QFP 44 80 Unit Notes
LQFP LQFP LQFP
Single-layer (1S) Reya | Thermal resistance, junction 71 61 75 57 °C/W 1,2
to ambient (natural
convection)
Four-layer (2s2p) Resa |Thermal resistance, junction 53 47 53 44 °C/W 1,3
to ambient (natural
convection)
Single-layer (1S) Rgyma | Thermal resistance, junction 59 50 62 47 °C/W 1,3
to ambient (200 ft./min. air
speed)
Four-layer (2s2p) Reyma | Thermal resistance, junction 46 41 47 38 °C/W 1,3
to ambient (200 ft./min. air
speed)
— Resgs | Thermal resistance, junction 35 32 34 28 °C/W 4
to board
— Resc | Thermal resistance, junction 20 23 20 15 °C/W 5
to case
— W,r | Thermal characterization 5 8 5 3 °C/W 6
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.

Per JEDEC JESD51-2 with the single layer board (JESD51-3) horizontal.

Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured

on the top surface of the board near the package.

5. Thermal resistance between the die and the solder pad on the bottom of the package. Interface resistance is ignored.

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization.

PN

The average chip-junction temperature (Tj) in °C can be obtained from:

Ty=Tx+ (Pp X 6yy)

KEO04 Sub-Family Data Sheet, Rev. 4, 07/2016
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Peripheral operating requirements and behaviors

Table 11. SWD full voltage range electricals (continued)

Symbol Description Min. Max. Unit
J11 SWD_CLK high to SWD_DIO data valid — 35 ns
J12 SWD_CLK high to SWD_DIO high-Z 5 — ns

(@2) q
SWD_CLK (input)
-« J
Figure 13. Serial wire clock input timing

SWD_CLK / \ /i

i :  —(i0)—»
SWD_DIO { putdatavaid _ }——

< @) »
SWD_DIO . >'< Output data valid

'€ (Q12) p
SWD_DIO | )

< Q1) »
SWD_DIO ¢ Output data valid

Figure 14. Serial wire data timing

6.2 External oscillator (OSC) and ICS characteristics
Table 12. OSC and ICS specifications (temperature range = -40 to 105 °C ambient)

Num| C Characteristic Symbol Min Typical’ Max Unit

1 C Crystal or Low range (RANGE = 0) fio 31.25 32.768 39.0625 kHz

c resonator High range (RANGE = 1) i 4 — 24 MHz
frequency

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

Table 14. 5V 12-bit ADC operating conditions (continued)

Characteri Conditions Symbol Min Typ' Max Unit Comment
stic
Supply Absolute Vopa 2.7 — 5.5 \Y —
voltage
Delta to VDD (VDD'VDDA) AVDDA -100 0 +100 mV —_—
Input VapiN VREFL — VREFH \ —
voltage
Input CADIN — 4.5 5.5 pF —
capacitance
Input RADlN — 3 5 kQ —
resistance
Analog 12-bit mode Ras - . 5 kQ External to
source . fapck > 4 MHz MCU
resistance . fapck < 4 MHz — — 5
10-bit mode . . 5
° fADCK >4 MHz
. fabck < 4 MHz — — 10
8-bit mode — — 10
(aII valid fADCK)
ADC High speed (ADLPC=0) fapck 0.4 — 8.0 MHz —
conversion Low power (ADLPC=1) 0.4 — 4.0
clock
frequency

1. Typical values assume Vppa = 5.0 V, Temp = 25°C, fapck=1.0 MHz unless otherwise stated. Typical values are for

reference only and are not tested in production.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ADIN
Pad =~~~ T 172>  SIMPLIFIED
Zns leakage : ‘ CHANNEL SELECT
< - ! ! IRCUIT
| slue to o -SRI ADC SAR
R as | ‘mpltJ " | | ‘ R o [ ENGINE
o ‘ ‘pro ectio : ‘ W\/—O/
‘ o \ | !
| V aoi | | | I
= |
—C ! [ \
V as T | | | : |
\ | | -2 :
— e I - | — — |
N B \ T - - | !
<- - === == \

INPUT PIN

|
R ADIN :

X WWO/OT"
INPUT PIN \
R apin |

E NN~ O

| _ _ _
INPUT PIN "L e on

Figure 16. ADC input impedance equivalency diagram
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Peripheral operating requirements and behaviors

Table 15. 12-bit ADC characteristics (VrRern = Vbpas VREFL = VSSA)

Characteristic Conditions C Symbol Min Typ! Max Unit
Supply current T lopa — 133 — A
ADLPC =1
ADLSMP = 1
ADCO =1
Supply current T lopa — 218 — A
ADLPC =1
ADLSMP =0
ADCO =1
Supply current T lopa — 327 — A
ADLPC =0
ADLSMP = 1
ADCO =1
Supply current T lopa — 582 990 A
ADLPC =0
ADLSMP =0
ADCO =1
Supply current Stop, reset, module T IppA — 0.011 1 pA
off
ADC asynchronous |High speed (ADLPC P faDACK 2 3.3 5 MHz
clock source =0)
Low power (ADLPC 1.25 2 3.3
=1)
Conversion time Short sample T tapc — 20 — ADCK
(including sample (ADLSMP = 0) cycles
time) Long sample — 40 —
(ADLSMP = 1)
Sample time Short sample T taDs — 3.5 — ADCK
(ADLSMP = 0) cycles
Long sample — 23.5 —
(ADLSMP = 1)
Total unadjusted 12-bit mode C Etue — +5.0 — LsB?
Error® 10-bit mode c — 15 —
8-bit mode C — +0.8 —
Differential Non- 12-bit mode C DNL — +1.5 — LsB?
Liniarity 10-bit mode C — 0.4 —
8-bit mode C — +0.15 —
Integral Non-Linearity | 12-bit mode C INL — +1.5 — LSBs
10-bit mode C — +0.4 —
8-bit mode C — +0.15 —
Zero-scale error* 12-bit mode C Ezs — £1.0 — LSBs
10-bit mode C — +0.2 —

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

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, unless noted, and 25 pF load on all SPI pins. All timing assumes slew

rate control is disabled and high-drive strength is enabled for SPI output pins.

Table 17. SPI master mode timing

Nu Symbol | Description Min. Max. Unit Comment
m.
1 fop Frequency of operation faus/2048 faus/2 Hz fgus is the bus
clock
2 tspsck SPSCK period 2 X tgys 2048 X tgys ns teus = 1/fBus
3 tLead Enable lead time 1/2 — tspsck —
4 tLag Enable lag time 1/2 — tspsck —
5 twspsck | Clock (SPSCK) high or low time teus — 30 1024 X tgys ns —
6 tsu Data setup time (inputs) — ns —
7 th Data hold time (inputs) — ns —
8 ty Data valid (after SPSCK edge) — 25 ns —
9 tho Data hold time (outputs) 20 — ns —
10 tRi Rise time input — tgus — 25 ns —
tr Fall time input
11 tro Rise time output — 25 ns —
tro Fall time output
ss!
(OUTPUT) '\4
SPSCK ——— | : > _I\,_ —
(CPOL=0) / \ ] \
(OUTPUT) 7 <_<5>_> S - / L
i 4—@
SPSCK —\ I L r
(CPOL=1) N /| \ \
(OUTPUT) 7 1 7
MISO >
(INPUT) { wmsBIN D BIT6...1 ) LSB IN
|
— e —
MOSI N
(OUTPUT) >< MSB OUT2 ( sBms... ’1\‘ >< LSB OUT ><

1. If configured as an output.

2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 17. SPI master mode timing (CPHA=0)
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Peripheral operating requirements and behaviors

sst
OUTPUT
( ) N
4—@—>
SPSCK O~
3 N p
CPOL=0 \
((OUTPU'I)') 47/ ~ 7 \—J\,—?/ \
SPSCK | C C <=\ ‘_@
(CPOL=1) \ / N / N /I
(OUTPUT) S o 5
(&) =(7)
MISO
(INPUT) " < BITe.. 1 ::/\ LS8 IN
—> —

(otﬂgpsﬂm PORT DATA XMASTER MSB OUTZ{ BIT6.. . 1\ >< MASTER LSB OUT>< PORT DATA ><

1.If configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 18. SPI master mode timing (CPHA=1)

Table 18. SPI slave mode timing

Nu Symbol | Description Min. Max. Unit Comment
m.
1 fop Frequency of operation 0 faus/4 Hz faus is the bus clock as
defined in Control timing.
2 tspsck | SPSCK period 4 X tgys — ns teus = 1/fBus
3 tLead Enable lead time 1 — tBus —
4 tLag Enable lag time 1 — tBus —
5 twspsck | Clock (SPSCK) high or low time tgus - 30 — ns —
6 tsu Data setup time (inputs) 15 — ns —
7 th Data hold time (inputs) 25 — ns —
8 ta Slave access time — tBus ns Time to data active from
high-impedance state
9 tais Slave MISO disable time — tBus ns Hold time to high-
impedance state
10 ty Data valid (after SPSCK edge) — 25 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tri Rise time input — tBus - 25 ns —
tr Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output

KE04 Sub-Family Data Sheet, Rev. 4, 07/2016
NXP Semiconductors 29




Dimensions
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(INPUT)
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(CPOL=1) — | £ X ) ¢

\
SLAVEMSB | X| BIT6... ;\ SLAVE LSB OUT SEE

MOSI D
(INPUT) ({ MSBIN BIT6...1 LSB IN

NOTE: Not defined

Figure 19. SPI slave mode timing (CPHA = 0)
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MOSI T e e 0 /
(INPUT) {} BIT6...1 / LSB IN

NOTE: Not defined

Figure 20. SPI slave mode timing (CPHA=1)

7 Dimensions

7.1 Obtaining package dimensions

Package dimensions are provided in package drawings.
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Pinout

8o | | pras
79| | Pas
78| | prca
77| ] prcs
76 || PTEO
75 || pTE
7 | ] prao
73| ] pra
72| ] prG2
71| ] pras
70| ] voo
69| | vss
68 | | pTE2
67 | | pTE3
66| | P
65| | pris
64 | ] prce
63| | prc7
62 | | pTao
61| | prat

S 60| | Pra2
proo | 2 so| ] PmAs
prH7 ] 3 58| | PTD2
pHe [ | 4 57| ] PTD3
pTHs [ | 5 s6 | | PTD4
pre7 [ 6 55| | PTFO
prH2 [ | 7 54| | PTFi
voo [ ] 8 53| | PTG
vooA [_] 9 s2| | PTGs
vReFH [_] 10 51| ] pras
vrerL[_| so| ] pra7
vssivssa [ 12 a9 ] vop
pre7 ] 13 48| | vss
PTB6 | 14 a7| ] PTE4
pria[ | 15 46| | PTas
prin [_] 16 45| ] pra7
prio [_| 17 4| ] PrF2
prHi [ 18 43| | prr3
pTHo [_| 19 42| ] prBO
PTEs [ 20 ] P81

pres [ 21
pTBs || 22
pea [ | 23
prca [ 24
prcz [ 25
pro7 [_] 26
poe [ 27
pos [ 28
pTis [ 29
pris [ s0
prct [ ] s
prco [ ] =2
PTHa ] 33
pTHa [ 34
prr7 [ 35
PTFe || 36
pTFs || 37
pTFa [ s8
pB3 [_| 39
pre2 [] 40 .

Figure 21. 80-pin LQFP package
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Pinout

64| | Pra4
63| | Pas
62| | PrC4
61] | PTcs
60| | PTEO
59| | PTET1
ss| | preo
57| | Pt
s6| | PTG2
ss| | PTG3
sa| | prE2
53| | pTE3
s2| | Prce
s1| | prer
50| ] PTRo

- @

PTD1

8| ] Pma2
2 47| ] PTas
3 46| | PrD2
4 4s| | pD3
5 44| ] PTD4
6 43| ] PTFO
7 a2| ] PTF1
41| ] vop
9 40| ] vss
10 so| | PTE4
11 s8] | PTae
12 a7| ] paz
13 ss| | PrF2
14 ss| | Prrs
15 34| ] pTBO
16 33| | pBH

PTDO

PTH7

PTH6

PTE?7

PTH2

VDD

VDDA/VREFH

VREFL

VSS/VSSA

PTB7

PTB6

PTI4

PTH1

PTHO

OO T PITI I CITITITITITIT][]

PTE6

PTES [ | 17
PTBs [ | 18
PTB4 |: 19
PTC3 [ | 20
prc2 [ ] 21
pto7 [ | 22
PTD6 || 23
pTDs [ | 24
prct [ | 25
prco [ | 26
prr7 [ 27
PTFe || 28
PTFs [| 29
PTFa | 30
pE3 | 3
pB2 [_| 32

Figure 22. 64-pin QFP/LQFP packages
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41| ] pTCS
40| | PTEO
30| ] PTET
3| | PTE2
ar| ] PTCS
s | | PTCT?
35 || PTAO
34 | ] PTAT

°

PTD1 [ |1 a3 | | PTA2
PTDO [ |2 32 [ ] PTA3
PTE7 [ |3 31 || PTD2
pTH2 [ |4 30 | | PTD3
vop [_|s 20 [_] PTD4
VDDA [ |6 28 | ] voD
VREFL [_|7 27 [ ] vss
vssivssa [ |s 26 [_| PTA6
PTB7 [ o 25 | | PTA7
PTB6 [ |10 24 | ] PTBO
PTI4 [ ] 23 || PTB1

PTBS [ | 12
PTB4 [ |13
PTC3 [ | 14
prc2 [ |15
PTD7 [ ] 16
PTD6 [ | 17
PTD5 [ | 18
PTCt [ | 19
PTCO [ |20
PTB3 [ ] 2
PTB2 [ |22

Figure 23. 44-pin LQFP package

9 Revision history

The following table provides a revision history for this document.

Table 19. Revision history

Rev. No. Date Substantial Changes
1 12/2013 Initial NDA release.
3/2014 Initial public release.
5/2014 * Updated the Max. of Slpp.

* Updated footnote to the Voy.
* Corrected Unit in the FTM input timing table.

4 07/2016 * Added a new section of Thermal operating requirements.
» Corrected pinout diagram for 44-pin LQFP in the Device pin
assignment.
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