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Freescale Semiconductor
Data Sheet: Technical Data

MCOS08QES Series

Covers: MC9S08QES and
MC9S08QE4

Features

This document contains information on a product under development. Freescale reserves the

8-Bit HCS08 Central Processor Unit (CPU)

— Upto 20 MHz CPU at 3.6 V to 1.8 V across temperature range of

—-40°Cto 85°C

— HCO8 instruction set with added BGND instruction

— Support for up to 32 interrupt/reset sources

On-Chip Memory

— Flash read/program/erase over full operating voltage and
temperature

— Random-access memory (RAM)

— Security circuitry to prevent unauthorized access to RAM and
flash contents

Power-Saving Modes

— Two low power stop modes

— Reduced power wait mode

— Low power run and wait modes allow peripherals to run while
voltage regulator is in standby

— Peripheral clock gating registeain disable clocks to unused
modules, thereby reducing currents

— Very low power external oscillator that can be used in stop2 or

Document Number: MC9S08QES
Rev. 8, 4/2011

MC9S08QES

R 32-Pin QFN

Case 2078-01 20-Pin SOIC

\(m 751D-07

32-Pin LQFP
Case 873A 16-Pin PDIP
%[W 648
28-Pin SOIC
751F-05 16-Pin TSSOP
948F

On-chip in-circuit emulator (IE) debug module containing two

comparators and nine trigger msdeight deep FIFO for storing

change-of-flow addresses and event-only data; debug module
supports both tag and force breakpoints

Peripherals

stop3 modes to provide accurate clock source to real time counter

— 6 B typical wake-up time from stop3 mode

Clock Source Options

— Oscillator (XOSC) — Loop-contrdtierce oscilladr; crystal or
ceramic resonator range of 31.25 kHz to 38.4 kHz or 1 MHz to
16 MHz

— Internal Clock Source (ICS) 4nternal clock source module
containing a frequency-locked-loop (FLL) controlled by internal
or external reference; preasi trimming of internal reference
allows 0.2% resolution and 2% deviation over temperature and
voltage; supporting bus frequees from 1 MHz to 10 MHz

System Protection

— Watchdog computer operating proy€COP) reset with option to
run from dedicated 1 kHz intesthclock source or bus clock

— Low-voltage warning with interrupt

— Low-voltage detection with reset or interrupt

— lllegal opcode detection with reset

— lllegal address detection with reset

— Flash block protection

Development Support

— Single-wire background debug interface

— Breakpoint capability to allowingle breakpoinsetting during

in-circuit debugging (plus two more breakpoints in on-chip debug

module)

right to change or discontinue this product without notice.

© Freescale Semiconductor, Inc., 2007-2011. All rights reserved.

ADC — 10-channel, 12-bit resolution; 28 conversion time;
automatic compare function; 1.7 m/ temperature sensor;
internal bandgap reference channel; operation in stop3; fully
functional from 3.6 Vto 1.8 V

ACMPx — Two analog comparators with selectable interrupt on
rising, falling, or either edgef comparator output; compare
option to fixed internal bandgapference voltage; outputs can be
optionally routed to TPM module; operation in stop3

SCI — Full-duplex non-return to zero (NRZ); LIN master
extended break generation; LIN slave extended break detection;
wake-up on active edge

SPI— Full-duplex or gigle-wire bidirectional; double-buffered
transmit and receive; master or slave mode; MSB-first or
LSB-first shifting

IIC — Up to 100 kbps with maxium bus loading; multi-master
operation; programmable slave address; interrupt driven
byte-by-byte data transfer; supporting broadcast mode and 10-bit
addressing

TPMx — Two 3-channel (TPM1 and TPM2); selectable input
capture, output compare, or buffered edge- or center-aligned
PWM on each channel

RTC — (Real-time counte§-bit modulus countewith binary or
decimal based prescaler; external clock source for precise time
base, time-of-day, calendar or task scheduling functions; free
running on-chip low power oscillator (1 kHz) for cyclic wakeup
without external componentains in all MCU modes

Input/Output

26 GPIOs, one output-onpin and one input-only pin
Eight KBI interrupts with selectable polarity

Hysteresis and configuralpellup device on all input pins;
configurable slew rate andide strength on all output pins.

Package Options

32-pin LQFP, 32-pin QFN, 28-pin SOIC, 20-pin SOIC,
16-pin PDIP, 16-pin TSSOP

“,
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Revision History

To provide the most up-to-date information, the revision of our documents on the World Wide Web will
be the most current. Your printed copy may be an earlier revision. To verify you have the latest information
available, refer to:

http://freescale.com/

The following revision history table summarizes changes contained in this document.

Rev Date Description of Changes
2 Nov 7 2007 Initial preliminary product preview release.
3 Jan 22 2008 Initial public release.
4 March 13 2008 Added Figure 11.
5 October 8 2008 | Updated the Stop2 and Stop3 mode supply current in the Table 8.

Replaced the stop mode adders section from Table 8 with an individual Table 9 with new
specifications.

Added a footnote to the Min. of the suppply voltage in Table 7.

Changed the typical value of ;| and llozl to — (no typical value) in Table 7.

Added tVRR to Table 12.

Updated “How to reach us” information.

6 Nov. 4 2008 Updated the operating voltage in Table 7.

7 Aprll 29 2009 Changed VDDAD to VDDAi IDDAD to IDDA’ and VSSAD to VSSA'

In Table 7, added “OZTOT"

In Table 11, updated the DCO output frequency range-trimmed, and changed some symbols.
Updated typicals and Max. for tigrsT

Updated Table 17.

8 April 12, 2011 Added 32-pin QFN package.

Related Documentation

Find the most current versions of all documents at: http://www.freescale.com
Reference Manual (MC9S08QE8SRM)

Contains extensive product information including modes of operation, memory,
resets and interrupts, register definition, port pins, CPU, and all module
information.
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1

MCU Block Diagram

The block diagram, Figure 1, shows the structure of MC9S08QES series MCU.

BKGD/MS
B T
HCS08 CORE
DEBUG MODULE (DBG)
CPU BDC
REAL-TIME COUNTER
(RTC)
HCS08 SYSTEM CONTROL sl
>
RESETS AND INTERRUPTS (IC MODULE (IIC) SDA
MODES OF OPERATION -~ >
POWER MANAGEMENT RQ oo
X
SERIAL COMMUNICATIONS |22
[ cop |[ ma ][ wwo | INTERFACE MODULE (SCl) |—P0 5
SS
USER FLASH W
(MC9S08QES = 8192 BYTES) SERIAL PERIPHERAL MOS|
(MC9S08QE4 = 4096 BYTES) INTERFACE MODULE (SPI) [<~ >
R E—
e
(MC9S08QE4 = 256 BYTES) 6 c
MODULE (TPM1) | @ TPM1CH1
TPM1CH2
20 MHz INTERNAL CLOCK TCLK
_ SOURCE(Cs) 16-BITTIMERPWM | 1PM2CHO
LOW-POWER OSCILLATOR | EXTAL MODULE (TPM2) < 1PM2CHT
31.25 kHz to 38.4 kHz ~— TPM2CH2
1 MHz to 16 MHz XTAL < >
(XOSCVLP) v ACMP10
S8 ANALOG COMPARATOR | _ ACMP1-
Vss | Voog | (ACMP1) ACMP1+
Voo VOLTAGE REGULATOR Vees ‘ ACMP20
—> > ANALOG COMPARATOR ACMP2-
Pos (ACMP2) | < ACMP2:
Vssa'VRerL @ o
VooAVREFH @ o 12-BIT
- ADP9-ADPO
VRerL ™ ANALOG-TO-DIGITAL  |e—————
T < CONVERTER (ADG12)

O pins not available on 16-pin packages
@ pins not available on 16-pin or 20-pin packages
m pins not available on 16-pin, 20-pin or 28-pin packages
Notes: When PTA5 is configured as RESET, pin becomes bi-directional with output being open-drain drive containing an internal pullup device.

When PTA4 is configured as BKGD, pin becomes bi-directional.
For the 16-pin and 20-pin packages, Vssa/VrerL and Vppa/VRery are double bonded to Vgg and Vpp respectively.

KEYBOARD INTERRUPT
MODULE (KBI)

KBIP7-KBIPO
l————————

PORTC | | PORT B | | PORT A

PORTD

MCU Block Diagram

<« ® » PTA7/TPM2CH2/ADP9

<« ® » PTA6/TPM1CH2/ADP8
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~—> PTB4/TPM2CH1/MISO
~—>» PTB3/KBIP7/MOSI/ADP7
~—> PTB2/KBIP6/SPSCK/ADP6
~—>» PTB1/KBIP5/TXD/ADP5
~—> PTBO/KBIP4/RxD/ADP4

<«® » PTC7/ACMP2-
<«® > PTCOH/ACMP2+
<«® » PTC5ACMP20
<«®» PTC4
<« » PTC3
<> PTC2
<«C» PTC1/TPM2CH2

<« » PTCOTPMICH2

—>
>
<
-

PTD3
PTD2
PTD1
PTDO

Figure 1. MC9S08QES8 Series Block Diagram

MC9S08QE8 Series Data Sheet, Rev. 8
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Pin Assignments

PTAS5/IRQ/TCLK/RESET || 1 16 [ ] PTAO/KBIPO/TPM1CHO/ADPO/ACMP1 +
PTA4/ACMP10/BKGD/MS || 2 15 [ ] PTA1/KBIP1/TPM2CHOADP1/ACMP1—
Voo|[ | 3 14 [ ] PTA2/KBIP2/SDA/ADP2
Ves[ | 4 13 | | PTA3/KBIP3/SCL/ADP3
PTB7/SCLEXTAL[ | 5 12 || PTBO/KBIP4/RxD/ADP4
PTB6/SDA/XTAL| | 6 11| | PTB1/KBIP5/TXD/ADP5
PTB5/TPM1CH1/SS[_| 7 10 [ ] PTB2/KBIP6/SPSCK/ADP6
PTB4/TPM2CHI/MISO[ | 8 9 | ] PTB3/KBIP7/MOSI/ADP7

Figure 5. MC9S08QES8 Series in 16-pin PDIP and TSSOP Packages

Table 1. Pin Availability by Package Pin-Count

Pin Number <-- Lowest Priority --> Highest
32| 28| 20| 16 | PortPin Alt 1 Alt 2 Alt 3 Alt 4
1| —| —| — |PTD1
2| —| —| — |PTDO
3| 5| 3| 3 Voo
4| 6| —| — Vppa/VREFH
5| 7| —| — VssaVRerL
6| 8| 4| 4 Vss
7|1 9| 5| 5 |PTB? scL! EXTAL
8| 10| 6 | 6 [PTB6 SDA' XTAL
9 | 11 7 7 | PTB5 TPM1CH1 |SS
10| 12| 8 | 8 |PTB4 TPM2CH1 | MISO
1] 13| 9 | — [PTC3
12| 14| 10| — |PTC2
13| 15| 11 | — |[PTCH TPM2CH22
14| 16 | 12 | — |PTCO TPM1CH23
15| 17| 13| 9 |PTB3 KBIP7 MOSI ADP7
16 | 18 | 14 | 10 | PTB2 KBIP6 SPSCK | ADP6
17 | 19| 15| 11 |PTB1 KBIP5 TxD ADP5
18 | 20 | 16 | 12 | PTBO KBIP4 RxD ADP4
19| 21| — | — |PTA7 TPM2CH22 ADP9
20| 22| — | — |PTA6 TPM1CH23 ADP8
21| —| — | — |PTD3
2| —| —| — |PTD2
23| 23| 17 | 13 | PTA3 KBIP3 scL! ADP3
24 | 24 | 18 | 14 |PTA2 KBIP2 SDA! ADP2
25| 25| 19 | 15 | PTA1 KBIP1 TPM2CHO | ADP14 ACMP1-*

MC9S08QES8 Series Data Sheet, Rev. 8
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Electrical Characteristics

Table 1. Pin Availability by Package Pin-Count (continued)

Pin Number <-- Lowest Priority --> Highest
32| 28| 20| 16 | PortPin Alt 1 Alt 2 Alt 3 Alt 4
26 | 26| 20 | 16 | PTAO KBIPO TPM1CHO | ADP0* ACMP1+%
27 | 27| — | — |PTC? ACMP2-
28| 28| — | — |PTC6 ACMP2+
29| 1| —| — |PTC5 ACMP20
3| 2| —| — |PTC4
31| 3 1 1 | PTA5 IRQ TCLK RESET
32| 4 2 2 | PTA4 ACMP10 | BKGD MS

IIC pins, SCL and SDA can be repositioned using [ICPS in SOPT2, default reset locations
are PTA3 and PTA2.

2 TPM2CH2 pin can be repositioned using TPM2CH2PS in SOPT2, default reset location is
PTA7.

3 TPM1CH2 pin can be repositioned using TPM1CH2PS in SOPT2, default reset location is
PTAG6.

If ADC and ACMP1 are enabled, both modules will have access to the pin.

3 Electrical Characteristics

3.1 Introduction

This section contains electrical and timing specifications for the MC9S08QES series of microcontrollers
available at the time of publication.

3.2 Parameter Classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer a better understanding the following classification is used and the parameters are tagged
accordingly in the tables where appropriate:

Table 2. Parameter Classifications

P Those parameters are guaranteed during production testing on each individual device.

c Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical devices

T under typical conditions unless otherwise noted. All values shown in the typical column are within this
category.
D Those parameters are derived mainly from simulations.
NOTE

The classification is shown in the column labeled “C” in the parameter
tables where appropriate.

MC9S08QE8 Series Data Sheet, Rev. 8
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Electrical Characteristics

3.3 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not
guaranteed. Stress beyond the limits specified in Table 3 may affect device reliability or cause permanent
damage to the device. For functional operating conditions, refer to the remaining tables in this section.

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 V) or the programmable
pullup resistor associated with the pin is enabled.

Table 3. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vpp -0.3t0 3.8 \Y
Maximum current into Vpp Ibb 120 mA
Digital input voltage Vin -0.3to Vpp + 0.3 \

Instantaneous maximum current

Single pin limit (applies to all port pins)’-2 3 o 25 mA

Storage temperature range Tstg -55to 150 °C

T Input must be current limited to the value specified. To determine the value of the required

current-limiting resistor, calculate resistance values for positive (Vpp) and negative (Vgg) clamp
voltages, then use the larger of the two resistance values.

All functional non-supply pins, except for PTA5 are internally clamped to Vgg and Vpp.

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

3.4 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 Vg or Vppp 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.

MC9S08QES8 Series Data Sheet, Rev. 8
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3.6

DC Cha

racteristics

Electrical Characteristics

This section includes information about power supply requirements and I/O pin characteristics.
Table 7. DC Characteristics

Num| C Characteristic Symbol Condition Min. Typical' Max. Unit
Operating voltage
1 Vpp rising 2.0° 3.6 v
Vpp falling 1.8
All l/O pins, Vpp >1.8V, _ . .
C low-drive strength I oag = —2 MA Vop =05
OUtpUt hlgh VDD >2.7 V,
2 |P V Vpp — 0.5 — — \Y
voltage A0 pins,| O lLoag =—10 MA bb
high-drive strength
C g g VDD > 18V, VDD —05 _ _
lLoag = —2 MA
Output high
3 D current Max total I for all ports| IgnT — — — 100 mA
c All l/O pins, Vpp>1.8V, . . 05
low-drive strength I oag = 0.6 MA '
4 | p Output low . VoL Vpp > 2.7V, . . 05 v
voltage All l/O pins, lLoag = 10 MA
high-drive strength
C g g VDD >1.8 V, . . 05
lLoag = 3 MA
5 | D Output low Max total I, for all ports| | — — — 100 mA
current oL oLt
P i Vpp > 2.7V 0.70x V — —
6 Input high Al digital inputs| Vi bb bb
C |voltage Vpp>1.8V 0.85xVpp| — — v
P Vpp > 2.7V — — 0.35xV
7 Input low Al digital inputs| vy bD bo
C |voltage Vpp>1.8V — — 1030 x Vpp
g | c |mnput All digital inputs|  V — 0.06 x V — — mv
hysteresis gtatinp hys ' DD
Input . .
9 | P [leakage Allinputonly pins| |1y _ v or Vag — — 1 WA
(per pin)
current
Hi-Z
(off-state) All input/output _ . .
10 P leakage (per pln) ||oz| Vln = VDD or VSS 1 }.LA
current
Total
leakage
combined .
11 | P for all inputs All input only and I/O| lloztot! |  Vin= Vpp Or Vss — — 2 pA
and Hi-Z
pins
PUISD, | o i ail O pins other| R
12a | P |pulldown P PU, 175 — 52.5 kQ
resistors __than " Rep -
PTA5/IRQ/TCLK/RESET
MC9S08QES8 Series Data Sheet, Rev. 8
Freescale Semiconductor 11




Electrical Characteristics

40 PULLUP RESISTOR TYPICALS — “ PULLDOWN RESISTOR TYPICALS
- — -25°C &) 85°C
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Figure 6. Pullup and Pulldown Typical Resistor Values (Vpp = 3.0 V)
TYPICAL Vg, VS lg, AT Vpp=3.0V TYPICAL Vg, VS Vpp
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. P . s -

S 06 A S of e
2 04 et s T
: T 005 H—— 85°C,lg =2mA
02 s - - 25°Clo =2mA
= = = +-40°C, lg =2 mA
0 0 .
0 5 10 15 20 4
lor (MA) Voo (V)
Figure 7. Typical Low-Side Driver (Sink) Characteristics — Low Drive (PTxDSn = 0)
TYPICAL Vg, VS lg, AT Vpp=3.0V TYPICAL Vg, VS Vpp
! 85°Q 04 5C
08 _———2520 - — -25°C
..... -40 // _ 03 <= - = 240°C ~\
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Figure 8. Typical Low-Side Driver (Sink) Characteristics — High Drive (PTxDSn = 1)
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Electrical Characteristics

IDD (mA)

5.000
4.500 - . 3
4.000 -
3.500 ¢~
n/
3.000 1 —e—FEL 10 MHz
—m— FBELP: 10 MHz
2500 | & —a— FEI: 5 MHz
' FBELP: 5 MHz
—%— FEI: 1 MHz
2.000 4 —e— FBELP: 1 MHz
1.500
1.000 k//»e’//_—m
0.500
0.000 ‘ ; ; ;
18 2.2 24 26 2.8 3
VDD (V)

Figure 11. Typical Run Ipp for FBE and FEl, Ipp vs. Vpp

(ADC off, All Other Modules Enabled)

MC9S08QES Series Data Sheet, Rev. 8
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Electrical Characteristics

XOSCVLP
EXTAL XTAL
Re Rs
[l |l
| D [
Crystal or Resonator
G L f—
Ca

T
Figure 12. Typical Crystal or Resonator Circuit: High Range and Low Range/High Gain

XOSCVLP
EXTAL XTAL

L]

Crystal or Resonator

Figure 13. Typical Crystal or Resonator Circuit: Low Range/Low Power

3.9 Internal Clock Source (ICS) Characteristics
Table 11. ICS Frequency Specifications (Temperature Range = -40 to 85°C Ambient)

Num| C Characteristic Symbol Min. | Typical' | Max. | Unit
Average internal reference frequency — factory trimmed f . i

TP at Vpp = 3.6 V and temperature = 25 °C int_t 32.768 kHz

2 P [Internal reference frequency — user trimmed fint_ut 31.25 — 39.06 | kHz

3 T |Internal reference start-up time tirsT — 5 10 us
DCO output frequency range — Low range f .

41 P lrimmed? (DRS = 00) doo_t 16 20 | MHz
DCO output frequency?

5 P f — 19.92 — MH
Reference = 32768 Hz and DMX32 = 1 doo_DMX32 z
Resolution of trimmed DCO output frequency at fixed

Af, — %f
6 1¢C voltage and temperature (using FTRIM) deo_res_t 01 0.2 | Pldco

MC9S08QES8 Series Data Sheet, Rev. 8
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Electrical Characteristics

< fHIL—]

KBIPx

TRQ/KBIPx

- tyy—>

Figure 16. IRQ/KBIPx Timing

3.10.2 TPM 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 13. TPM Input Timing

No. C Function Symbol Min Max Unit
1 D External clock frequency frelk 0 feus/4 Hz
2 D External clock period troLk 4 — teye
3 D External clock high time tokh 1.5 — teye
4 D External clock low time ok 1.5 — teye
5 D Input capture pulse width ticpw 1.5 — teye

- trok »

< tokn —»

[
TCLK /

Lo
Figure 17. Timer External Clock

~—tcpw —
S '
TPMCHn
TPMCHn /
o~ 7
<—t|cpw—>

Figure 18. Timer Input Capture Pulse
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Figure 19. SPI Master Timing (CPHA = 0)
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Figure 20. SPI Master Timing (CPHA =1)
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Figure 21. SPI Slave Timing (CPHA = 0)
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Figure 22. SPI Slave Timing (CPHA = 1)

3.11  Analog Comparator (ACMP) Electricals

Table 15. Analog Comparator Electrical Specifications

C Characteristic Symbol Min Typical Max Unit
Supply voltage Vbbp 1.8 — 3.6 \
Supply current (active) Ibpac — 20 35 LA

MC9S08QES8 Series Data Sheet, Rev. 8

24 Freescale Semiconductor



Electrical Characteristics

Table 17. ADC Characteristics (VRerH = Vppa- VRerL = Vssa) (continued)

1

C | Characteristic Conditions Symbol | Min Typ Max Unit Comment
12-bit mode — 12 —
Input leakage Pad
D | orror 10-bit mode = — +0.2 +4 LSB? | leakage**
R
8-bit mode — | 041 1.2 AS
Characteristics for devices with shared supply (16- and 20-pin packages only)
T 12-bit mode Not recommended usage
Total Includes
P | unadjusted 10-bit mode Etue — 1.5 3.5 LSB? o
error quantization
P 8-bit mode — +0.7 +1.5
T 12-bit mode Not recommended usage
p | Differential 10-bit mode® DNL | — | =05 1.0 LSB2
non-linearity
P 8-bit mode® — | 03 +0.5
T 12-bit mode Not recommended usage
T | Integral 10-bit mode INL — | 05 +1.0 LSB2
non-linearity
T 8-bit mode — 0.3 0.5
T 12-bit mode Not recommended usage
p | Zero-scale 10-bit mode Ezs — | 15 +2.1 Lsg2 | VaDIn=
error Vssa
P 8-bit mode — +0.5 +0.7
T 12-bit mode Not recommended usage
P | Full-scale error | 10-bit mode Ers — +1 +1.5 LsSB? Vabin =
Vbpa
P 8-bit mode — +0.5 +0.5
12-bit mode Not recommended usage
p | Quantization 44 i mode Eq — | = 0.5 LSB2
error
8-bit mode — — +0.5
12-bit mode Not recommended usage Pad
a
D L”rf:rt leakage | 46 pit mode = — | 02 +4 LSB2 | leakage®*
R
8-bit mode — | 0.1 1.2 AS

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

# 1LSB = (Vrern — VRer)/2"
3 Monotonicity and No-missing-codes guaranteed in 10-bit and 8-bit modes
4 Based on input pad leakage current. Refer to pad electricals.
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3.14.1 Conducted Transient Susceptibility

Microcontroller transient conducted susceptibility is measured in accordance with an internal Freescale
test method. The measurement is performed with the microcontroller installed on a custom EMC
evaluation board and running specialized EMC test software designed in compliance with the test method.
The conducted susceptibility is determined by injecting the transient susceptibility signal on each pin of
the microcontroller. The transient waveform and injection methodology is based on IEC 61000-4-4
(EFT/B). The transient voltage required to cause performance degradation on any pin in the tested
configuration is greater than or equal to the reported levels unless otherwise indicated by footnotes below
Table 19.

Table 19. Conducted Susceptibility, EFT/B

; T
Parameter Symbol Conditions | fosc/feus | Result A'“(pw'l'i‘:)de Unit
A 23
Vpp=3.3V
Conducted susceptibility, electrical Vv Tpo=25°C SrMsTei B 4.0 KV
fast transient/burst (EFT/B) CS_EFT package type 8 MI)-IIZ bus c 240
32-pin LQFP '
D >4.0

! Data based on qualification test results. Not tested in production.

The susceptibility performance classification is described in Table 20.

Table 20. Susceptibility Performance Classification

Result Performance Criteria
A No failure The MCU performs as designed during and after exposure.
B Self-recovering | The MCU does not perform as designed during exposure. The MCU returns

failure automatically to normal operation after exposure is removed.

The MCU does not perform as designed during exposure. The MCU does not return to
normal operation until exposure is removed and the RESET pin is asserted.

C Soft failure

The MCU does not perform as designed during exposure. The MCU does not return to

D Hard failure normal operation until exposure is removed and the power to the MCU is cycled.

The MCU does not perform as designed during and after exposure. The MCU cannot
E Damage be returned to proper operation due to physical damage or other permanent
performance degradation.

4 Ordering Information

This section contains ordering information for the device numbering system.

Example of the device numbering system:
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