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Electrical Characteristics

3 Electrical Characteristics

3.1 Introduction

This section contains electrical and timing specifications for the MC9S08QE32 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.

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.

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 Vppy) or the programmable
pull-up resistor associated with the pin is enabled.

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

Table 3. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vb -0.3t0 +3.8 \
Maximum current into Vpp Ibp 120 mA
Digital input voltage Vin -0.3to Vpp+ 0.3 \
Instantaneous maximum current Ip +25 mA
Single pin limit (applies to all port pins)’-2 3
Storage temperature range Tetg -55to 150 °C

1 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.

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

3 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 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.

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

Table 4. Thermal Characteristics

Rating Symbol Value Unit
Operating temperature range T T toTH oG
(packaged) A —40t0 85
Maximum junction temperature Tym 95 °C
Thermal resistance
Single-layer board
48-pin QFN 81
44-pin LQFP 68
32-pin LQFP 0,a 66 °C/W
32-pin QFN 92
28-pin SOIC 57
Thermal resistance
Four-layer board
48-pin QFN 26
44-pin LQFP 46
32-pin LQFP CITN 54 °C/W
32-pin QFN 33
28-pin SOIC 42
The average chip-junction temperature (Tj) in °C can be obtained from:
Ty=Ta+ (Ppx64a) Egn. 1

where:

T4 = Ambient temperature, °C

054 = Package thermal resistance, junction-to-ambient, °C/W

Pp =Pine+Pro o

Pt = Ipp x Vpp, Watts — chip internal power

Py/o = Power dissipation on input and output pins — user determined

For most applications, Py << P;,; and can be neglected. An approximate relationship between P and T
(if Py/o 1s neglected) is:

Pp = K = (T, + 273°C) Eqn. 2
Solving Equation 1 and Equation 2 for K gives:
K =Pp x (Ta + 273°C) + 044 x (Pp)? Egn. 3

where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring
Pp (at equilibrium) for a known T,. Using this value of K, the values of P, and T can be obtained by
solving Equation 1 and Equation 2 iteratively for any value of Ty.

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Table 7. DC Characteristics

Electrical Characteristics

Num| C Characteristic Symbol Condition Min Typical' Max Unit
Operating Voltage
1 Vpp rising 2.0 — 3.6 \
Vpp falling 1.8
Output high All I/O pins, _ B . .
c voltage® low-drive strength 18V, lioag =—2mA | Vpp - 05
2 P . VOH 2.7 V, ILoad =-10 mA VDD -0.5 — — VvV
T AIlVO pins, 23V, loaq=—6MA | Vpp—05 | — —
high-drive strength ° T load ~ oo+
C 1 8V, ILoad =-3mA VDD -0.5 — —
Output high . .
3 |D current Max total o for all ports| lopt 100 mA
All'1/O pins, _
c low-drive strength 18V, loag =2 mA - - 0.5
4 [P Ollittpl“ low Vo |27 Vilioag=10mA — — 05 v
voltage All'1/O pins, — — —
T high-drive strength 2.3V, lLoad = 6 mA 0-5
C 1.8V, I gag =3 MA — — 0.5
Output low
5 | D current Max total Ig,_for all ports| IgT — — 100 mA
P i Vpp >2.3V 0.70x V — —
6 Input high all digital inputs| V4 bb bo
C |voltage Vpp<1.8V 085xVpp| — — v
P Vpp >27V — — 0.35xV
7 Input low all digital inputs| vy, bD bD
C |voltage Vpp<1.8V — — ]10.30x Vpp
Input o
8 |C hysteresis all digital inputs|  Vpye 0.06 x Vpp — — mV
Input all input only pins
9 | P |leakage P (Pg'r%in) Il Vi = Vpp or Vss — — 1 uA
current
Hi-Z
(off-state) all input/output _ . .
10 P Ieakage (per pln) ||oz| V|n = VDD or VSS 1 }.LA
current
Total
leakage
combined .
11 | C forallinputs Allinput only and I/O| llgztor! |  Vin= Vpp or Vsg — — 2 pA
and Hi-Z
pins
Pullup, all digital inputs, when| R
11 | P |Pulidown ghtat inputs, PU, 17.5 — 52.5 kQ
. enabled| Rpp
resistors
DCinjection Single pin limit -0.2 — 0.2 mA
12 | D |current®* ™ Total MCU limit, includes| e |Vin<Vss, Vin> VoD
5 . -5 — 5 mA
sum of all stressed pins
13 | C |Input Capacitance, all pins Cin — — 8 pF
14 | C |RAM retention voltage VRraMm — 0.6 1.0 \
15 | C |POR re-arm voltage® VpoR 0.9 1.4 2.0 v
MC9S08QE32 Series MCU Data Sheet, Rev. 7
Freescale Semiconductor 13



Electrical Characteristics

Table 7. DC Characteristics (continued)

Num| C Characteristic Symbol Condition Min Typical' Max Unit
16 | D |POR re-arm time tPoR 10 — — us
17 | p Low-voltage detection threshold — Vv Vpp falling 2.11 2.16 2.22 v
high range LVDH Vpp rising 2.16 2.21 2.27

18 | p Low-voltage detection threshold — Vv Vpp falling 1.80 1.82 1.91 Vv
low range LvDL Vpp rising 1.88 1.90 1.99

19 | p Low-voltage warning threshold — Vv Vpp falling 2.36 2.46 2.56 Y
high range LVWH Vpp rising 2.36 2.46 2.56

20 | P Low-voltage warning threshold — Vv Vpp falling 2.11 2.16 2.22 Vv
low range LVWL Vpp rising 2.16 2.21 2.27

o1 | ¢ Low-voltgge inhibit reset/recover Vive . 80 . mv
hysteresis Y

22 | P |Bandgap Voltage Reference”’ Veg 1.15 1.17 1.18 \Y

1 Typical values are measured at 25 °C. Characterized, not tested

2 Asthe supply voltage rises, the LVD circuit will hold the MCU in reset until the supply has risen above V|yp, .

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

4 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 of the two values.

5 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 clock rate is very low (which would reduce overall power consumption).

6 Maximum is highest voltage that POR is guaranteed.

7 Factory trimmed at Vpp = 3.0 V, Temp = 25 °C
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Figure 6. Pullup and Pulldown Typical Resistor Values (Vpp = 3.0 V)
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Electrical Characteristics

Figure 7. Typical Low-Side Driver (Sink) Characteristics — Low Drive (PTxDSn = 0)
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Figure 8. Typical Low-Side Driver (Sink) Characteristics — High Drive (PTxDSnh = 1)
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Figure 9. Typical High-Side (Source) Characteristics — Low Drive (PTxDSnh = 0)
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Electrical Characteristics

Table 8. Supply Current Characteristics (continued)

Num | C Parameter Symbol I?r:z ‘(’3;3 Typical'| Max | Unit T(‘ig‘)p
P — 0.35 0.65 —40 to 25C
C — 3 0.8 1.0 70
P — 2.0 4.5 85
6 Stop2 mode supply current S21,, uA
C — 0.25 0.50 —401to 25
C — 2 0.65 0.85 70
C — 1.5 3.5 85
P — 0.45 1.00 -401t0 25
C — 3 1.5 2.3 70
T e s e sy | B Ly ==
C — 2 1 2 70
C — 3.5 6.0 85
8 T EREFSTEN=1 32 kHz 500 — nA
9 T IREFSTEN=1 32 kHz 70 — pA
10 T TPM PWM 100 Hz 12 — pA
11 T SCI, SPI, or lIC 300 bps 15 — pA
12 |7 m';%"; 232,”2{8: RTC using LPO 1 kHz 3 200 — nA | 401085
13 | T | gggg‘gfg 32 kHz 1 — | A
14 T LvD n/a 100 — pA
15 T ACMP n/a 20 — pA
! Datain Typical column was characterized at 3.0 V, 25 °C or is typical recommended value.
Table 9. Stop Mode Adders
Temperature
Num C Parameter Condition Units
-40°C 25°C 70°C 85°C
1 T |LPO — 50 75 100 150 nA
2 T |ERREFSTEN |RANGE =HGO =0 1000 | 1000 | 1100 | 1500 nA
3 T |IREFSTEN'  |— 63 70 77 81 uA
4 T |RTC Does not include clock source 50 75 100 150 nA
current
5 LvD' LVDSE = 1 90 100 110 115 A
6 ACMP? Not using the bandgap (BGBE = 0) 18 20 22 23 pA
7 ADC' ADLPC = ADLSMP = 1 95 106 114 120 pA
Not using the bandgap (BGBE = 0)

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

' Not available in stop2 mode.

3.8

External Oscillator (XOSCVLP) Characteristics

Reference Figure 11 and Figure 12 for crystal or resonator circuits.
Table 10. XOSC and ICS Specifications (Temperature Range = —40 to 85°C Ambient)

Num Characteristic Symbol | Min |Typical'| Max Unit
Oscillator crystal or resonator (EREFS = 1, ERCLKEN = 1)
1 Low range (RANGE = 0) fio 32 — 38.4 kHz
High range (RANGE = 1), high gain (HGO = 1) fhi 1 — 16 MHz
High range (RANGE = 1), low power (HGO = 0) fii 1 — 8 MHz
Load capacitors
Low range (RANGE=0), low power (HGO=0) Cq See Note 2
2 ; .
Other oscillator settings C, See Note 3
Feedback resistor
3 Low range, low power (RANGE=0, HGO=0)? R — — — MO
Low range, High Gain (RANGE=0, HGO=1) F — 10 —
High range (RANGE=1, HGO=X) — 1 —
Series resistor —
Low range, low power (RANGE = 0, HGO = O)2 — — —
Low range, high gain (RANGE =0, HGO = 1) — 100 —
4 High range, low power (RANGE = 1, HGO = 0) R — 0 — KO
High range, high gain (RANGE =1, HGO = 1) S
> 8 MHz — 0 0
4 MHz — 0 10
1 MHz — 0 20
Crystal start-up time *
Low range, low power tesTL — 200 —
5 Low range, high power — 400 — ms
High range, low power tCSTH - 5 —
High range, high power — 15 —
Square wave input clock frequency (EREFS = 0, ERCLKEN = 1)
6 FEE mode foxtar | 0.03125 — 40 MHz
FBE or FBELP mode 0 - 40 | MHz
' Data in Typical column is characterized at 3.0 V, 25 °C or is typical recommended value.
2 Load capacitors (C4,C,), feedback resistor (Rg) and series resistor (Rg) are incorporated internally when RANGE=HGO=0.
3 See crystal or resonator manufacturer’'s recommendation.
4

Proper PC board layout procedures must be followed to achieve specifications.

MC9S08QE32 Series MCU Data Sheet, Rev. 7

18

Freescale Semiconductor



Electrical Characteristics

Table 11. ICS Frequency Specifications (Temperature Range = —40 to 85°C Ambient) (continued)

Num| C Characteristic Symbol Min |Typical'| Max Unit
Total deviation of trimmed DCO output frequency over voltage 0.5 o
Af — f
8 1 C land temperature deo_t -1.0 +2 Pelaco
Total deviation of trimmed DCO output frequency over fixed
Af — %of
9| ¢C voltage and temperature range of 0 °C to 70 °C deo_t 0.5 + ¢ideo
10 | C |FLL acquisition time3 tacquire — — 1 ms
Long term jitter of DCO output clock (averaged over 2-ms
11| ¢ imefval)4 ) P (averag Citer | — | 002 | 02 | %o

Data in Typical column is characterized at 3.0 V, 25 °C or is typical recommended value.
2 The resulting bus clock frequency must not exceed the maximum specified bus clock frequency of the device.

3 This specification applies to any time the FLL reference source or reference divider is changed, trim value changed or
changing from FLL disabled (FBELP, FBILP) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as
the reference, this specification assumes it is already running.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fg .
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the FLL circuitry via Vpp and Vgg and variation in crystal oscillator frequency increase the C jr percentage
for a given interval.

3.10 AC Characteristics

This section describes timing characteristics for each peripheral system.

3.10.1 Control Timing

Table 12. Control Timing

Num | C Rating Symbol Min Typical' Max Unit
Bus frequency (teyc = 1/fgys)
Vpp <2.1V 10
1 D bD f D — MH
21<Vpp<2.4V| BUS c 20 z
VDD > 2.4Vs 25.165
2 D |Internal low power oscillator period tLPo 700 — 1300 us
3 D |External reset pulse width? textrst 100 — — ns
4 D |Reset low drive trstdry 34 x teye — — ns
BKGD/MS setup time after issuing background debug
1! — —
5 D force reset to enter user or BDM modes MSSU 500 ns
BKGD/MS hold time after issuing background debug
6 D |force reset to enter user or BDM modes 2 twisH 100 T o Hs
IRQ pulse width
7 D Asynchronous path?| t i i 100 — — ns
Synchronous path* 1.5 x toyq — —

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

Table 12. Control Timing (continued)

Num | C Rating Symbol Min Typical’ Max Unit
8 D |Keyboard interrupt pulse width
Asynchronous path?| t i 100 — — ns
Synchronous path® 1.5 x tgyq — —

Port rise and fall time —
Low output drive (PTxDS = 0) (load = 50 pF)®

tRises t ns
Slew rate control disabled (PTXSE = 0) Rise “Fall — 8 —
0 c Slew rate control enabled (PTxSE = 1) — 31 —
Port rise and fall time —
High output drive (PTxDS = 1) (load = 50 pF) to t ns
Slew rate control disabled (PTxSE = 0)| Hise Fal — 7 —
Slew rate control enabled (PTxSE = 1) — 24 —
10 C |Voltage regulator recovery time tvRR — 4 — us

Typical values are based on characterization data at Vpp = 3.0 V, 25 °C unless otherwise stated.

This is the shortest pulse that is guaranteed to be recognized as a reset pin request. Shorter pulses are not guaranteed to
override reset requests from internal sources.

To enter BDM mode following a POR, BKGD/MS must be held low during the power-up and for a hold time of ty,gy after Vpp
rises above V|yp.

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 in that case.

Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range —40 °C to 85 °C.

textrst

-
RESET PIN \ /

Figure 13. Reset Timing

A

— tHiL—]

KBIPx

TRQ/KBIPx

- tILIH_>
Figure 14. 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.

MC9S08QE32 Series MCU Data Sheet, Rev. 7
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Table 14. SPI Timing (continued)

Electrical Characteristics

No. C Function Symbol Min Max Unit
Clock (SPSCK) high or low time
4 D Master twspsck teye — 30 1024 tgyc ns
Slave toye — — ns
Data setup time (inputs)
5 D Master tsy 15 — ns
Slave 15 — ns
Data hold time (inputs)
6 D Master thi 0 — ns
Slave 25 — ns
7 D | Slave access time ta — 1 teye
8 D | Slave MISO disable time tais — 1 teye
Data valid (after SPSCK edge)
9 D Master ty — 25 ns
Slave — 25 ns
Data hold time (outputs)
10 D Master tho 0 — ns
Slave 0 — ns
Rise time
11 D Input tRi — teye—25 ns
Output tro — 25 ns
Fall time
12 D Input t|:| — tcyc— 25 ns
Output tro — 25 ns

T Max operating frequency limited to 8 MHz when input filter disabled and high output drive strength enabled. Max
operating frequency limited to 5 MHz when input filter enabled and high output drive strength disabled.
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3.11 Analog Comparator (ACMP) Electricals

Table 15. Analog Comparator Electrical Specifications

C Characteristic Symbol Min Typical Max Unit
D |Supply voltage Vpp 1.8 — 3.6 \Y
P | Supply current (active) Ibbac — 20 35 pA
D |Analog input voltage VaIN Vgs—0.3 — Vop \
P | Analog input offset voltage Vaio — 20 40 mV
C | Analog comparator hysteresis Vy 3.0 9.0 15.0 mV
P | Analog input leakage current IaLkG — — 1.0 pA
C | Analog comparator initialization delay taNIT — — 1.0 us

3.12 ADC Characteristics
Table 16. 12-Bit ADC Operating Conditions

C | Characteristic Conditions Symb Min Typical' Max Unit Comment
Supply voltage | Absolute VbbpaD 1.8 — 3.6 \ —
D -
Delta to Vop (Voo AVppap | —100 0 100 mvV —
Vbpap)
D Ground voltage Delta to Vgg éVss - AVesap ~100 0 100 mv .
Vssab)
D Input voltage — VAD|N VREFL —_ VREFH \Y —
Input
C capacitance - Chpin - 4.5 55 PF -
c | Ineut — R — 5 7 kQ —
resistance ADIN
Analog source | 12-bit mode
resistance fapck > 4 MHz — — 2
fADCK <4 MHz — —_— 5
c 10-bit mode Ras kQ EXtI\‘jIrC”S' o
fADCK >4 MHz — —_— 5
fADCK <4 MHz — — 10
8-bit mode (all valid faopck) — — 10
ADC High speed (ADLPC = 0) 0.4 — 8.0
D | conversion faDCK MHz —
clock freq. Low power (ADLPC = 1) 0.4 — 4.0

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

DC potential difference.
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Figure 21. ADC Input Impedance Equivalency Diagram
Table 17. ADC Characteristics (VREFH = VDDAD’ VREFL = VSSAD)
C | Characteristic Conditions Symbol | Min Typ' Max Unit Comment
Supply current
ADLPC =1
T | ADLSMP = 1 lbpaD — 120 — A
ADCO =1
Supply current
ADLPC =1
T | ADLSMP =0 lbpap | — | 202 - KA
ADCO =1
Supply current
ADLPC =0
T | ADLSMP = 1 'bpap - 288 - HA
ADCO =1
Supply current
ADLPC =0
P ADLSMP =0 IDDAD — 0.532 1 mA
ADCO =1
ADC High speed (ADLPC = 0) 2 3.3 5 ) _
P | asynchronous fADACK MHz 1A/fDACK -
clock source Low power (ADLPC = 1) 1.25 2 3.3 ADACK
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1 Typical values assume Vppap = 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 = (Vgerr — VrerD)/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.

3.13 Flash Specifications
This section provides details about program/erase times and program-erase endurance for flash memory.

Program and erase operations do not require any special power sources other than the normal Vp supply.
For more detailed information about program/erase operations, see MC9SO08QE32 Series Reference
Manual Chapter 4 Memory.

Table 18. Flash Characteristics

C Characteristic Symbol Min Typical Max Unit
Supply voltage for program/erase

D —40 °C to 85 °C Vprog/erase 1.8 - 3.6 v

D Supply voltage for read operation VRead 1.8 — 3.6 Vv

D Internal FCLK frequency’ froLk 150 — 200 kHz

D Internal FCLK period (1/FCLK) treye 5 — 6.67 us

P Byte program time (random location)® torog 9 treye

P Byte program time (burst mode)® taurst 4 treye

P | Page erase time® tpage 4000 teoye

P | Mass erase time(® tMass 20,000 troye
Byte program current® Rippep — 4 — mA
Page erase current® Ripppe — 6 — mA
Program/erase endurance®

C T toTy=—-40 °Ct0 85 °C 10,000 — — oveles

T=25°C 100,000 — y

C | Data retention® tD_ret 15 100 — years

' The frequency of this clock is controlled by software setting.

2 These values are hardware state machine controlled. User code does not need to count cycles. This information is
supplied for calculating approximate time to program and erase.

3 The program and erase currents are additional to the standard run Ipp. These values are measured at room temperatures
with Vpp = 3.0 V, bus frequency = 4.0 MHz.

4 Typical endurance for flash was evaluated for this product family on the 9512Dx64. For additional information on how
Freescale defines typical endurance, please refer to Engineering Bulletin EB619, Typical Endurance for Nonvolatile
Memory.

5

Typical data retention values are based on intrinsic capability of the technology measured at high temperature and
de-rated to 25°C using the Arrhenius equation. For additional information on how Freescale defines typical data retention,
please refer to Engineering Bulletin EB618, Typical Data Retention for Nonvolatile Memory.
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4 Ordering Information
This section contains ordering information for the MC9S08QE32 series of MCU .

Example of the device numbering system:

MC9 S08 QE 32 C XX

L Package designator (see Table 19)

Status ——l_

(MC = Fully Qualified)

Memory
(9 = Flash-based)

Core

Temperature range
(C=-40 °Cto 85 °C)

Family

5 Package Information

Approximate flash size in kbytes

Table 19. Package Descriptions

Pin Count Package Type Abbreviation Designator Case No. Document No.
48 Quad Flat No-Leads QFN FT 1314 98ARH99048A
44 Low Quad Flat Package LQFP LD 824D 98ASS23225W
32 Low Quad Flat Package LQFP LC 873A 98ASH70029A
32 Quad Flat No-Leads QFN FM 1582 98ARE10566D
28 Small Outline Integrated Circuit SOIC WL 751F 98ASB42345B

5.1 Mechanical Drawings

The following pages are mechanical drawings for the packages described in Table 19. For the latest
available drawings please visit our web site (http://www.freescale.com) and enter the package’s document
number into the keyword search box.
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