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They are called "embedded" because they are embedded
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» Package options
— 64-pin LQFP
— 32-pin LQFP
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Ratings
Field Description Values
FFF Program flash memory size * 16 =16 KB
e 32=32KB
* 64 =64 KB
M Maskset revision * A =15t Fab version
» B = Revision after 15t version
T Temperature range (°C) e C=-40t0 85
* V=-40to 105
e M=-40to 125
PP Package identifier e LC =32 LQFP (7 mm x 7 mm)
e LH =64 LQFP (10 mm x 10 mm)
N Packaging type * R =Tape and reel
e (Blank) = Trays
2.4 Example
This is an example part number:
SO9KEAZN64AMLH
3 Ratings
3.1 Thermal handling ratings
Symbol Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
Tspr Solder temperature, lead-free — 260 °C 2

1. Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

3.2 Moisture handling ratings

Symbol

Description

Min. Max. Unit

Notes

MSL

Moisture sensitivity level

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.
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Ratings

3.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model —-6000 +6000 \'% 1
Veom Electrostatic discharge voltage, charged-device model -500 +500 \Y

AT Latch-up current at ambient temperature of °C -100 +100 mA

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body
Model (HBM).
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.
3. Determined according to JEDEC Standard JESD78D, IC Latch-up Test. The test produced the following results:
e Test was performed at 125 °C case temperature (Class II).
* |/O pins pass +100/-100 mA I-test with Ipp current limit at 800 mA (Vpp collapsed during positive injection).
¢ 1/O pins pass +70/-100 mA I-test with Ipp current limit at 1000 mA for Vpp.
* Supply groups pass 1.5 Vemax-
e RESET_B pin was only tested with negative I-test due to product conditioning requirement.

3.4 Voltage and current operating ratings

Absolute maximum ratings are stress ratings only, and functional operation at the
maxima is not guaranteed. Stress beyond the limits specified in the following table may
affect device reliability or cause permanent damage to the device. For functional
operating conditions, refer to the remaining tables in this document.

This device contains circuitry protecting against damage due to high static voltage or
electrical fields; however, it is advised that normal precautions be taken to avoid
application of any voltages higher than maximum-rated voltages to this high-impedance
circuit. Reliability of operation is enhanced if unused inputs are tied to an appropriate
logic voltage level (for instance, either Vgg or Vpp) or the programmable pullup resistor
associated with the pin is enabled.

Table 1. Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 6.0 \Y,

Ibp Maximum current into Vpp — 120 mA
Vin Input voltage except true open drain pins -0.3 Vpp + 0.31 \Y
Input voltage of true open drain pins -0.3 6 \

Ip Instantaneous maximum current single pin limit (applies to all —25 25 mA

port pins)

Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \

1. Maximum rating of Vpp also applies to V.
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General
4 General
4.1 Nonswitching electrical specifications
4.1.1 DC characteristics
This section includes information about power supply requirements and I/O pin
characteristics.
Table 2. DC characteristics
Symbol Descriptions Min Typical' Max Unit
— Operating voltage — 2.7 — 5.5 \
Von Output | AllI/O pins, except PTA2 | 5V, ljgagg =—5 mA Vpp—0.8 — — \
high and PTAS, standard-drive
’ V, lipag = —2.5 mA Vpp — 0. — — \Y
voltage strength 8V loag sm oo~ 08
High current drive pins, 5V, lipag = —20 mA Vpp—0.8 — — \Y
iqh-dri 2
high-drive strength 3V, ligag = —10 MA Vpp - 0.8 _ — v
loHT Output Max total oy for all ports 5V — — -100 mA
high 3V — — -60
current
VoL Output | All I/O pins, standard-drive | 5V, ljgag =5 MA — — 0.8 \
low strength 3V, loag = 2.5 MA —_ —_ 08 v
voltage
High current drive pins, 5V, liag =20 mA — — 0.8 \
igh-dri 2
high-drive strength 3V, loag = 10 MA — — 0.8 v
loLt Output Max total I for all ports 5V — — 100 mA
low 3V — — 60
current
ViH Input high All digital inputs 4.5<Vpp<5.5V 0.65 x Vpp — — \Y
voltage 2.7<Vpp<d .5 V 0.70 x Vpp — —
Vi Input low All digital inputs 4.5<Vpp<5.5V — — 0.35 x \Y
voltage Vbp
2.7SVDD<4.5 \Y — — 0.30 x
Vop
Vhys Input All digital inputs — 0.06 x Vpp — — mV
hysteresis
Ml Input Per pin (pins in high VN = Vpp or Vsg — 0.1 1 pA
leakage impedance input mode)
current

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

Table 3. LVD and POR specification (continued)

Symbol Description Min Typ Max Unit
VivoL Falling low-voltage detect 2.56 2.61 2.66 \'%
threshold—low range (LVDV = 0)
Vivwir Falling low- Level 1 falling 2.62 2.7 2.78 \Y
voltage warning | (LVWV = 00)
Vivwal threshold—low ) o\ e 5 falling 272 28 2.88 v
range (LVWV = 01)
VivwaL Level 3 falling 2.82 29 2.98 \Y
(LVWV = 10)
Vi vwar Level 4 falling 2.92 3.0 3.08 \Y
(LVWV = 11)
VhyspL Low range low-voltage detect — 40 — mV
hysteresis
ViyswL Low range low-voltage warning — 80 — mV
hysteresis
Vag Buffered bandgap output 3 1.14 1.16 1.18 \%
1. 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 = 125 °C
0.9
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Figure 1. Typical Vpp-Von Vs. lon (standard drive strength) (Vpp =5 V)

lon(mA)
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Nonswitching electrical specifications
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Figure 2. Typical Vpp-VoH Vs. lon (standard drive strength) (Vpp =3 V)
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Figure 3. Typical Vpp-Von Vs. lon (high drive strength) (Vpp =5 V)
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Nonswitching electrical specifications
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Nonswitching electrical specifications
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Figure 8. Typical Vo Vs. lg (high drive strength) (Vpp = 3 V)

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

Table 4. Supply current characteristics

Parameter Symbol Bus Freq Vpp (V) Typical' Max Unit Temp
Run supply current FEI Rlpp 20 MHz 5 6.7 — mA —40to 125 °C
mode, all modules clocks 10 MHz 45 —
enabled; run from flash
1 MHz 15 —
20 MHz 3 6.6 —
10 MHz 4.4 _
1 MHz 1.45 —
Run supply current FEI Rlpp 20 MHz 5 5.3 — mA —-40to 125 °C
mc_>de, all modules clocks 10 MHz 37 —
disabled; run from flash
1 MHz 1.5 —
20 MHz 3 5.3 —
10 MHz 3.7 —
1 MHz 1.4 —

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

Table 4. Supply current characteristics (continued)

Parameter Symbol Bus Freq Vpp (V) Typical' Max Unit Temp
Run supply current FBE Ripp 20 MHz 5 9 14.8 mA —-401to0 125 °C
placdebativ o | -
1 MHz 1.45 —
20 MHz 3 8.8 11.8
10 MHz 5.1 —
1 MHz 1.4 —
Run supply current FBE Rlpp 20 MHz 5 8 12.3 mA —-40to 125 °C
el modls cloce e | -
1 MHz 1.35 —
20 MHz 3 7.8 9.2
10 MHz 4.2 _
1 MHz 1.3 —
Wait mode current FEI Wipp 20 MHz 5 5.5 7 mA —-40to0 125 °C
mode, all modules clocks 10 MHz 35 —
enabled
1 MHz 1.4 —
20 MHz 3 5.4 6.9
10 MHz 3.4 —
1 MHz 1.4 —
Stop mode supply current no Slpp — 5 2 145 A —-40to 125 °C
clocks afg‘éeéli’éck?ft 1kHz — 3 19 135 —401t0 125 °C
ADC adder to Stop — — 5 86 (64-pin — A —40to 125 °C
ADLPC = 1 packages)
ADLSMP = 1 ‘:)iéiig‘:;‘
ADCO =1 3 82 (64-pin —
MODE = 10B packages)
ADICLK = 11B 41 (32-pin
package)
ACMP adder to Stop — — 5 12 — A —-401to0 125 °C
3 12 —
LVD adder to stop? — — 5 128 — A —40to 125 °C
3 124 —

1. Data in Typical column was characterized at 5.0 V, 25 °C or is typical recommended value.
2. RTC adder causes Ipp to increase typically by less than 1 pA; RTC clock source is 1 kHz LPO clock.
3. LVD is periodically woken up from Stop by 5% duty cycle. The period is equal to or less than 2 ms.

KEA64 Sub-Family Data Sheet, Rev. 5, 05/2016
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Switching specifications

4.1.3 EMC performance
Electromagnetic compatibility (EMC) performance is highly dependent on the
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 NXP 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
Microcontrollers
* AN1263: Designing for Electromagnetic Compatibility with Single-Chip
Microcontrollers
* AN2764: Improving the Transient Immunity Performance of Microcontroller-Based
Applications
e AN1259: System Design and Layout Techniques for Noise Reduction in MCU-
Based Systems

4.2 Switching specifications

4.2.1 Control timing
Table 5. Control timing

Num Rating Symbol Min Typical’ Max Unit
1 |System and core clock fsys DC — 40 MHz
2 |Bus frequency (tcyc = 1/fays) fBus DC — 20 MHz
3 |Internal low power oscillator frequency fLpo 0.67 1.0 1.25 KHz
4 |External reset pulse width? textrst 1.5 % — — ns

toye
5 Reset low drive trstary 34 X toyc — — ns
6 IRQ pulse width Asynchronous path? tiun 100 — — ns
Synchronous path3 tiHi 1.5 X toye — — ns
7 Keyboard interrupt pulse | Asynchronous path? tiun 100 — — ns
width Synchronous path tiHi 1.5 X toyc — — ns
8 Port rise and fall time - — tRise — 10.2 — ns
Normal d:v;b s;::e)ggth (load tran — 95 — ns
Port rise and fall time - high — tRise — 5.4 — ns
drive strenr?;r;“(load =50 tran — 4.6 — ns

KEA64 Sub-Family Data Sheet, Rev. 5, 05/2016
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Switching specifications

—_

Typical values are based on characterization data at Vpp = 5.0 V, 25 °C unless otherwise stated.

2. This is the shortest pulse that is guaranteed to be recognized as a RESET pin request.
3. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized.

4. Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range -40 °C to 125 °C.

-
<<

textrs,t

RESET_b pin

KBIPx

TRQ/KBIPx \

~ 7
- YyH—>

\

Figure 9. Reset timing

— b —]
< X

N
—

Figure 10. KBIPx timing

4.2.2 FTM module timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the
fastest clock that can be used as the optional external source to the timer counter. These
synchronizers operate from the current bus rate clock.

Table 6. FTM input timing

;

TCLK /

Function Symbol Min Max Unit

External clock frok 0 faus/4 Hz
frequency
External clock period trok 4 — teye
External clock high time teikh 1.5 — teye
External clock low time toki 1.5 — teye
Input capture pulse ticew 1.5 — teye
width
- troik »

<«— tokh —>»

teiki

Figure 11. Timer external clock
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Figure 12. Timer input capture pulse

4.3 Thermal specifications

4.3.1 Thermal characteristics

o
-

Thermal specifications

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 Vg5 or Vpp will be very

small.
Table 7. Thermal attributes
Board type Symbol Description 64 LQFP | 32 LQFP Unit Notes
Single-layer (1S) Rgya Thermal resistance, junction to 71 86 °C/W 1,2
ambient (natural convection)
Four-layer (2s2p) Reua Thermal resistance, junction to 53 57 °C/W 1,3
ambient (natural convection)
Single-layer (1S) Resma | Thermal resistance, junction to 59 72 °C/W 1,3
ambient (200 ft./min. air speed)
Four-layer (2s2p) Resma | Thermal resistance, junction to 46 51 °C/W 1,3
ambient (200 ft./min. air speed)
— Reys Thermal resistance, junction to 35 33 °C/W 4
board
— Reyc Thermal resistance, junction to case 20 24 °C/W
— Yr Thermal characterization parameter, 5 6 °C/W

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

3. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.
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Peripheral operating requirements and behaviors

Table 8. SWD full voltage range electricals (continued)

Symbol Description Min. Max. Unit
* Serial wire debug 0 20 MHz
J2 SWD_CLK cycle period 1/J1 — ns
J3 SWD_CLK clock pulse width
* Serial wire debug 20 — ns
J4 SWD_CLK rise and fall times — 3 ns
J9 SWD_DIO input data setup time to SWD_CLK rise 10 — ns
J10 SWD_DIO input data hold time after SWD_CLK rise 3 — ns
J11 SWD_CLK high to SWD_DIO data valid — 35 ns
J12 SWD_CLK high to SWD_DIO high-Z 5 — ns
(2 >
SWD_CLK (input)
—» ¢+ J

Figure 13. Serial wire clock input timing

SWD_CLK / \ /,
i . i
SWD_DIO E <: Input data valid )I—
X Q1) >
SWD_DIO i >'< Output data valid
< (012) >
SWD_DIO ; »
< @D p
SWD_DIO <' Output data valid

Figure 14. Serial wire data timing
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Peripheral operating requirements and behaviors

5.2 External oscillator (OSC) and ICS characteristics
Table 9. OSC and ICS specifications (temperature range = -40 to 125 °C ambient)

Num Characteristic Symbol Min Typical' Max Unit
1 Crystal or Low range (RANGE = 0) fio 31.25 32.768 39.0625 kHz
resonator High range (RANGE = 1) i 4 — 20 MHz
frequency
Load capacitors C1,C2 See Note?
Feedback Low Frequency, Low-Power Re — — — MQ
resistor Mode?
Low Frequency, High-Gain — 10 — MQ
Mode
High Frequency, Low-Power — 1 — MQ
Mode
High Frequency, High-Gain — 1 — MQ
Mode
4 Series resistor - Low-Power Mode 3 Rs — 0 — kQ
Low Frequency High-Gain Mode — 200 — kQ
5 Series resistor - Low-Power Mode® Rs — 0 — kQ
High Frequency
Series resistor - 4 MHz — 0 — kQ
High Frequency, MH — — KO
High-Gain Mode 8 Mz 0
16 MHz — 0 — kQ
6 Crystal start-up Low range, low power tesTL — 1000 — ms
tlmsezl.c;vg giﬁ; = Low range, high gain — 800 — ms
crystal; High High range, low power tcsTH — 3 — ms
range = 20 MHz High range, high gain — 15 — ms
crystal*®
Internal reference start-up time tiRsT — 20 50 us
Internal reference clock (IRC) frequency trim fint_t 31.25 — 39.0625 kHz
range
9 Internal T=125°C,Vpp=5V fint_t — 31.25 — kHz
reference clock
frequency,
factory trimmed-
10 DCO output FLL reference = fint_t, flo, or fdco — — — MHz
frequency range fhi/RDIV
11 Factory trimmed T=125°C,Vpp=5V Afint 1 -0.8 — 0.8 %
internal oscillator
accuracy
12 | Deviation of IRC | Over temperature range from Afint 1 -1 — 0.8 %
over temperature -40 °C to 125°C
when trimmed at
T=25°C, Vpp =
5V

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

This section provides details about program/erase times and program/erase endurance for
the flash and EEPROM memories.

Table 10. Flash and EEPROM characteristics

Characteristic Symbol Min' Typical? Max3 Unit*
Supply voltage for program/erase —40 °C Voroglerase 2.7 — 5.5 Vv
to 125 °C
Supply voltage for read operation VRead 2.7 — 5.5 \"
NVM Bus frequency fnvMBUS 1 — 20 MHz
NVM Operating frequency fnvmor 0.8 1 1.05 MHz
Erase Verify All Blocks tvEYALL — — 2605 teye
Erase Verify Flash Block tRD1BLK — — 2579 teye
Erase Verify EEPROM Block tRD1BLK — — 810 teye
Erase Verify Flash Section trRD1SEC — — 485 teye
Erase Verify EEPROM Section tbrD1SEC — — 555 teye
Read Once tRDONCE — — 464 teye
Program Flash (2 word) tram2 0.12 0.13 0.31 ms
Program Flash (4 word) trgma 0.21 0.21 0.49 ms
Program Once tPGMONCE 0.20 0.21 0.21 ms
Program EEPROM (1 Byte) topam1 0.10 0.10 0.27 ms
Program EEPROM (2 Byte) topam2 0.17 0.18 0.43 ms
Program EEPROM (3 Byte) topama 0.25 0.26 0.60 ms
Program EEPROM (4 Byte) torama 0.32 0.33 0.77 ms
Erase All Blocks tERSALL 95.42 100.18 100.30 ms
Erase Flash Block tERsBLK 95.42 100.18 100.30 ms
Erase Flash Sector tersPG 19.10 20.05 20.09 ms
Erase EEPROM Sector tDERSPG 4.81 5.05 20.57 ms
Unsecure Flash tunsecu 95.42 100.19 100.31 ms
Verify Backdoor Access Key tvFYKEY — — 482 teye
Set User Margin Level tMLOADU — — 415 teye
FLASH Program/erase endurance T, to Ty NFLPE 10k 100 k — Cycles
=-40°Cto 125 °C
EEPROM Program/erase endurance TL to NELPE 50 k 500 k — Cycles
TH=-40°Cto 125°C
Data retention at an average junction D ret 15 100 — years
temperature of T 5,4 = 85°C after up to
10,000 program/erase cycles

rPOd =~

teye = 1/ fnvmsus

Minimum times are based on maximum fyymop @nd maximum fyymsus
Typical times are based on typical fyymop and maximum fyymsus
Maximum times are based on typical fyymop and typical fyyvsus plus aging

KEA64 Sub-Family Data Sheet, Rev. 5, 05/2016

22

NXP Semiconductors




Peripheral operating requirements and behaviors

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Z rom
Pad ~ ~ ~ 1 P> SIMPLIFIED
Zns leakage CHANNEL SELECT
< - ‘due to CIRCUIT ADC SAR

o5
§'o
?S
o

=
OC

‘ [
‘ [
| | |
R as | ‘ L "R som | ENGINE
* i o ] «Mﬁo/o—*—é—b
I | |
[ | V aoi | | : : ‘
- |
Lc \ | \
V as AS | :[ | | : ‘ |
- > | [
I | | |
— e | — | — — | !
- - | T - - \ ! !
<= - Z--—--- I'R aoi \
X i NN~ O
|
INPUT PIN 'R |
| ADIN
X -0~ o9
INPUT PIN : A \
ADIN |
E L A0~ O
| — — — _ _
INPUT PIN "L e on

Figure 16. ADC input impedance equivalency diagram

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

Characteristic Conditions Symbol Min Typ' Max Unit

Supply current Ibpa — 133 — A
ADLPC =1
ADLSMP = 1
ADCO =1
Supply current lopa — 218 — MA
ADLPC =1
ADLSMP =0
ADCO =1
Supply current Ibba — 327 — HA
ADLPC =0
ADLSMP = 1
ADCO =1
Supply current Ibpa — 582 990 A
ADLPC =0
ADLSMP =0
ADCO =1
Supply current Stop, reset, module off Ibpa — 0.011 1 A

ADC asynchronous High speed (ADLPC = fADACK 2 3.3 5 MHz
clock source 0)

Table continues on the next page...
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Table 12. 12-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Characteristic Conditions Symbol Min Typ' Max Unit
Low power (ADLPC = 1.25 2 3.3
1)
Conversion time Short sample tapc — 20 — ADCK cycles
(including sample time) | (ADLSMP = 0)
Long sample — 40 —
(ADLSMP = 1)
Sample time Short sample taps — 3.5 — ADCK cycles
(ADLSMP = 0)
Long sample — 23.5 —
(ADLSMP = 1)
Total unadjusted Error? | 12-bit mode ETue — +5.0 — LsB?
10-bit mode — +1.5
8-bit mode — +0.7 +1
Differential Non- 12-bit mode DNL — +1.0 — LsB?
Liniarity 10-bit mode* — +0.25 +0.5
8-bit mode* — +0.15 +0.25
Integral Non-Linearity |12-bit mode INL — +1.0 — LSB3
10-bit mode — +0.3 +0.5
8-bit mode — +0.15 +0.25
Zero-scale error® 12-bit mode Ezs — +2.0 — LSB?
10-bit mode — +0.25
8-bit mode — +0.65 +1
Full-scale error® 12-bit mode Ers — +2.5 — LsB?
10-bit mode — +0.5
8-bit mode — +0.5 +1
Quantization error <12 bit modes Eq — — +0 LSB3
Input leakage error’ | all modes Ei Iin X Ras mvV
Temp sensor slope -40 °C-25 °C m — 3.266 — mV/°C
25°C-125°C — 3.638 —
Temp sensor voltage |25 °C VT1eEmP2s — 1.396 — \%

—

Includes quantization

VapiN = Vssa
Vapin = Vppa

No ok

1LSB = (VRerH - VrerD)/2V
Monotonicity and no-missing-codes guaranteed in 10-bit and 8-bit modes

lin = leakage current (refer to DC characteristics)

KEA64 Sub-Family Data Sheet, Rev. 5, 05/2016
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reference only and are not tested in production.
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5.4.2 Analog comparator (ACMP) electricals
Table 13. Comparator electrical specifications

Characteristic Symbol Min Typical Max Unit
Supply voltage Vopa 2.7 — 55 \Y
Supply current (Operation mode) lopa — 10 20 pA
Analog input voltage Vain Vgs-0.3 — Vbpa V
Analog input offset voltage Vaio — — 40 mV
Analog comparator hysteresis Vy — 15 20 mV
(HYST=0)
Analog comparator hysteresis Vy — 20 30 mV
(HYST=1)
Supply current (Off mode) IobAOFF — 60 — nA
Propagation Delay to — 04 1 ys

5.5 Communication interfaces

5.5.1 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, 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 14. SPI master mode timing

Nu Symbol | Description Min. Max. Unit Comment

m.

1 fop Frequency of operation faus/2048 fBus/2 Hz fgus is the bus
clock

2 tspsck | SPSCK period 2 X tgys 2048 x tgys ns taus = 1/fBus

3 tL ead 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) 8 — ns —

7 i Data hold time (inputs) 8 — ns —

8 ty Data valid (after SPSCK edge) — 25 ns —

9 tho Data hold time (outputs) 20 — ns —

Table continues on the next page...
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Figure 20. SPI slave mode timing (CPHA=1)

6 Dimensions

6.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to nxp.com and perform a keyword search for the
drawing’s document number:

If you want the drawing for this package Then use this document number
32-pin LQFP 98ASH70029A
64-pin LQFP 98ASS23234W
7 Pinout

7.1 Signal multiplexing and pin assignments

For the pin muxing details see section Signal Multiplexing and Signal Descriptions of
KEA64 Reference Manual.
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