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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.

Revision Date Description of Changes
1 9/1/2008 Initial public released
In Table 7, changed the parameter description of Rlpp and S3lpp the typicals of
2 1/8/2009 ’
Rlpp were changed as well.
3 3/9/2009 Corrected the 24-pin QFN case number and doc. number information.
4 4/24/2009 | Added new parts information about MC9S08JS16L and MC9S08JS8L.

Related Documentation

Find the most current versions of all documents at: http://www.freescale.com

Reference Manual

(MC9S08JS16RM)

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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Electrical Characteristics

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 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.

3.3 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 it is user-determined rather than being controlled by the MCU design. In order to take
P;/o 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 Vppp will be very small.

Table 4. Thermal Characteristics

Rating Symbol Value Unit
Operating temperature range (packaged) T to Ty
Ta °C
-40 to 85
Thermal resistance 234
24-pin QFN
1s 92 R
2s2p Oun 33 cw
20-pin SOIC
1s 86
2s2p 58

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

Junction to Ambient Natural Convection
1s — Single layer board, one signal layer
4 2s2p — Four layer board, 2 signal and 2 power layers

The average chip-junction temperature (Tj) in °C can be obtained from:
Ty=Ta+ (Ppx6yp) Eqn. 1
where:

Tx = Ambient temperature, °C

0,4 = Package thermal resistance, junction-to-ambient, °C/W

MC9S08JS16 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics

Table 6. DC Characteristics (continued)

Num | C Parameter Symbol Min Typical® Max Unit
Output high voltage — Low drive (PTxDSn = 0)
5V, ILoad =-2mA VDD -1.5 — —_—
3V, ||_0ad =-0.6 mA VDD -1.5 — —_—
5 V, ILoad =-0.4 mA VDD -0.8 — —_—
3V =-0.24 mA Vpp — 0.8 — —
2 p . . . Load Vor DD v
Output high voltage — High drive (PTxDSn = 1)
5V, |Load =-10 mA VDD -1.5 — —_—
3 V, ILoad =-3mA VDD -15 — —_—
5 V, ILoad =-2mA VDD -0.8 — —_—
3 V, ILoad =-0.4 mA VDD -0.8 —_— —_—
Output low voltage — Low drive (PTxDSn = 0)
5 V, ILoad =2mA 1.5 — —_—
3 V, |Load =0.6 mA 1.5 — —_—
5 V, |Load =0.4 mA 0.8 —_— —_—
3V, I =0.24 mA 0.8 — —
3 |P — Load VoL v
Output low voltage — High drive (PTxDSn = 1)
5V, ILoad=10 mA 1.5 — —_—
3 V, ILoad =3 mA 1.5 —_— —_—
5 V, ILoad =2mA 0.8 — —
3V, I 0ag=0.4 mA 0.8 — —
Output high current — Max total Igy for all ports
4 P 5V IOHT — —_— 100 mA
3V — — 60
Output low current — Max total I, for all ports
5 P 5V IOLT —_— — 100 mA
3V — — 60
6 | P |Input high voltage; all digital inputs ViH 0.65 x Vpp — — Y
7 | P |Input low voltage; all digital inputs Vi — — 0.35 x Vpp
8 | P |Input hysteresis; all digital inputs Vhys 0.06 x Vpp — — mV
9 | P |Input leakage current; input only pins® Il — 0.1 1 pA
10 | P [High Impedance (off-state) leakage current® ozl — 0.1 1 pA
11 | P [Internal pullup resistors* Rpy 20 45 65 kQ
12 | P |Internal pulldown resistors® Rpp 20 45 65 kQ
Internal pullup resistor to USBDP (to Vyggss) .
13 | C ldle| Rpyupp 900 - 1575 kQ
Transmit 1425 3090
14 | C |Input capacitance; all non-supply pins Cin — — 8 pF
15 | C |RAM retention voltage Veam 0.6 1.0 — \
16 | P |POR rearm voltage VpoR 0.9 1.4 2.0 \'%
17 | D |POR rearm time tpor 10 — — ns

MC9S08JS16 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics

Table 6. DC Characteristics (continued)

Num | C Parameter Symbol Min Typical® Max Unit
Low-voltage detection threshold —
high range
18P Vpp falling Vivos 3.9 4.0 4.1 v
Vpp rising 4.0 4.1 4.2
Low-voltage detection threshold —
low range
9P Vpp falling Vivoo 2.48 2.56 2.64 v
Vpp rising 2.54 2.62 2.70
Low-voltage warning threshold —
high range 1
20 | C Vpp falling Vivws 4.5 4.6 47 v
Vpp rising 4.6 4.7 4.8
Low-voltage warning threshold —
high range 0
21 |P Vpp falling Vivwe 4.2 4.3 4.4 v
Vpp rising 4.3 4.4 4.5
Low-voltage warning threshold
low range 1
22 \P Vpp falling Vivws 2.84 2.92 3.00 v
Vpp rising 2.90 2.98 3.06
Low-voltage warning threshold —
low range 0
23 |C Vpp falling Vivwo 2.66 2.74 2.82 v
Vpp rising 2.72 2.80 2.88
Low-voltage inhibit reset/recover hysteresis
24 | T 5V| Vi — 100 — mV
3V — 60 —

Typical values are based on characterization data at 25 °C unless otherwise stated.
Operating voltage with USB enabled can be found in Section 3.11, “USB Electricals.”
Measured with V|, = Vpp or Vgg.

Measured with V|, = Vgs.

Measured with V|, = Vpp.

a A W N =

MC9S08JS16 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics
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Figure 5. Typical lpy (High Drive) vs Vpp-Voy at Vpp =3 V
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Electrical Characteristics

loL vs VoL (Low Drive) at Vpp =5V
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Figure 9. Ig,_ vs Vo, (High Drive) at Vpp =5V
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Electrical Characteristics

Typical Run Ipp for PEE,FBE & BLPE Ipp Vs. Vpp
25.000
20.000
< 15000 —— PEE,48MHz Core
£ —— FBE,8MHz Core
< 10.000 BLPE,2MHz Core
5.000
0.000 B S B
25 3 35 4 45 5 55
Voo(V)

Figure 12. Typical Run Ipp for PEE, FBE and BLPE Modes (Ipp vs. Vpp)
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Electrical Characteristics

3.8

MCG Specifications

Table 9. MCG Frequency Specifications (Temperature Range = —40 to 85°C Ambient)

Num| C Rating Symbol Min Typical Max Unit
1 C |Average internal reference frequency — untrimmed fint_ut 25 32.7 41.66 kHz
2 P |Average internal reference frequency — trimmed fint_t 31.25 — 39.0625 kHz
3 | T |Internal reference startup time tirefst — 60 100 us
4 | C |DCO output frequency range — untrimmed faco_ut 25.6 33.48 42.66 MHz
5 | P |DCO output frequency range — trimmed faco_t 32 — 40 MHz

Resolution of trimmed DCO output frequency at
Af — oLf
6 |C fixed voltage and temperature (using FTRIM) deo_res_t 01 +0.2 Fldco
Resolution of trimmed DCO output frequency at
Af — Yof
71 C lfixed voltage and temperature (not using FTRIM) deo_res_t 0.2 +0.4 ¢'dco
Total deviation of trimmed DCO output frequency 0.5
Af — %of
8 | P lover voltage and temperature deo_t -1.0 2 ¢'deo
Total deviation of trimmed DCO output frequency
9 | C |over fixed voltage and temperature range of Afgeo_t — +0.5 +1 Y%ofaco
0-70 °C
10 | C |FLL acquisition time’ ti_acquire — — 1 ms
11 | D |PLL acquisition time? toll_acquire — — 1 ms
Long term Jitter of DCO output clock (averaged over
12 [c | 3 P (averag Ciitter — 0.02 0.2 %of 4o
2ms interval)
13 | D |VCO operating frequency fyco 7.0 — 55.0 MHz
14 | D |PLL reference frequency range fp||7ref 1.0 — 2.0 MHz
Long term accuracy of PLL output clock (averaged
15 | T OVG?Z ms) y P ( S fpll_jitter_2ms —_ 0.590% —_ %
16 | T |Jitter of PLL output clock measured over 625 ns® | foil_jitter_625ns — 0.566% — %
17 | D |Lock entry frequency tolerance® Diock +1.49 — +2.98 %
18 | D |Lock exit frequency tolerance’ Dunl +4.47 — 45.97 %
t .
19 | D |Lock time — FLL til_1ock — _ f”_vafUIre+ s
1075(1/Tint_t)
t .
20 | D |Lock time — PLL toil_lock — — pll_acquirer | g
- 1075(1/pll_ref)
Loss of external clock minimum frequency —
21 | D RANGE =0 g y floc_low (3/5) x fint — — kHz
Loss of external clock minimum frequency —
22 | D |y NoE - 1 quency fioc_nigh | (16/5) X fing — — kHz

e

This specification applies any time the FLL reference source or reference divider is changed, trim value changed or changing

from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as the reference,
this specification assumes it is already running.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL disabled

(BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this specification assumes it
is already running.

MC9S08JS16 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgys.
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 jio, percentage for
a given interval.

Jitter measurements are based upon a 48 MHz clock frequency.

625 ns represents 5 time quanta for CAN applications, under worst case conditions of 8 MHz CAN bus clock, 1 Mbps CAN
bus speed, and 8 time quanta per bit for bit time settings. 5 time quanta is the minimum time between a synchronization edge
and the sample point of a bit using 8 time quanta per bit.

Below D, minimum, the MCG is guaranteed to enter lock. Above D, maximum, the MCG will not enter lock. But if the MCG
is already in lock, then the MCG may stay in lock.

Below D, minimum, the MCG will not exit lock if already in lock. Above D, maximum, the MCG is guaranteed to exit lock.

3.9 AC Characteristics

This section describes AC timing characteristics for each peripheral system.

3.9.1 Control Timing

Figure 13. Control Timing

Num | C Parameter Symbol Min Typical’ Max Unit
1 D | Bus frequency (toyc = 1/fys) fBus DC — 24 MHz
2 D | Internal low-power oscillator period tLpo 700 — 1300 us

External reset pulse width?
3 D t 1.5xt — — ns
(tcyc = 1/fgel f_reset) extrst Self_reset
4 D | Reset low drive trstdry 66 x toyc — — ns
5 D Actlve background debug mode latch setup fyssu o5 . . ns
time
6 D Actlve background debug mode latch hold sk o5 . . ns
time
IRQ pulse width
7 D Asynchronous path2 tILIH, TR 100 _ _ ns
Synchronous path® 1.5 x toyq
KBIPx pulse width
8 D | Asynchronous path? tiiH, tiriL 100 . . s
Synchronous path® 1.5 x toye
Port rise and fall time (load = 50 pF)*
9 Cc Slew rate control disabled (PTxSE = 0) tRises tFall — 3 — ns
Slew rate control enabled (PTxSE = 1) — 30 —

Typical values are based on characterization data at Vpp = 5.0 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.

This is the minimum pulse width 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.

MC9S08JS16 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics
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RESET PIN \

Figure 14. Reset Timing
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Figure 15. IRQ/KBIPx Timing

3.9.2 Timer/PWM (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 10. TPM Input Timing

Num | C Function Symbol Min Max Unit
1 D | External clock frequency freMext dc faus4 MHz
2 D | External clock period trpMext 4 — teye
3 D | External clock high time toikh 1.5 — teye
4 D | External clock low time tok 1.5 — teye
5 D | Input capture pulse width ticpw 1.5 — teye

<« FPMext —————————

<<«— toikn —»

TPMxCLK /

tew

Figure 16. Timer External Clock
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Electrical Characteristics

~—tcpw —»]
TPMxCHn
TPMxCHn \ /
<_tICPW —

Figure 17. Timer Input Capture Pulse

3.10 SPI Characteristics
Table 11 and Figure 18 through Figure 21 describe the timing requirements for the SPI system.
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Electrical Characteristics

Table 11. SPI Electrical Characteristic

Num' | C Characteristic? Symbol Min Typical Max Unit

Operating frequency®
1 D Master fop — feus/2

Slave fop Bus/2048DC — fBus/4 iz
Cycle time
2 D Master tsck 2 — 2048 teye
Slave tsck 4 — —
Enable lead time
3 D Master tl ead — 1/2 — tsck
Slave t ead — 1/2 —
Enable lag time
4 D Master tLag — 1/2 — tsck
Slave tLag — 1/2 —
Clock (SPSCK) high time
5 D Master t — 1/2 tgck — ns
Slave SCKH 1/2 tSCK -25 1/2 tSCK —

Clock (SPSCK) low time
6 D Master t — 1/2 tgck — ns
Slave SCKL 1/2tgck—25 | 1/2tgek —

Data setup time (inputs)

7 D Master tsimy 30 — — ns
Slave ts|(s) 30 — —
Data hold time (inputs)
8 D Master thiv) 30 — — ns
Slave tHI(S) 30 — —
9 D | Access time, slave* ta — — 40 ns
10 D | Disable time, slave® tais — — 40 ns
Data setup time (outputs)
11 D Master tso — — 25 ns
Slave tso — — 25
Data hold time (outputs)
12 D Master tho -10 — — ns
Slave tho -10 — —
' Refer to Figure 18 through Figure 21.
2 All timing is shown with respect to 20% Vpp and 80% Vpp, unless noted; 50 pF load on all SPI pins. All timing assumes slew
rate control disabled and high drive strength enabled for SPI output pins.
3 The maximum frequency is 8 MHz when input filter on SPI pins is disabled.
4 Time to data active from high-impedance state.
5

Hold time to high-impedance state.
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Electrical Characteristics
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Table 12. Flash Characteristics

Electrical Characteristics

Num | C Characteristic Symbol Min Typical’ Max Unit
1 D | Supply voltage for program/erase Vproglerase 2.7 — 5.5 \Y
2 D | Supply voltage for read operation VRead 2.7 — 5.5 \Y
3 D | Internal FCLK frequency? froLk 150 — 200 kHz
4 D | Internal FCLK period (1/FCLK) treyc 5 — 6.67 us
5 P | Byte program time (random location)? torog 9 treye
6 P | Byte program time (burst mode)? tBurst 4 treye
7 P | Page erase time® tpage 4000 teoye
8 P | Mass erase time? tMass 20,000 treye

Program/erase endurance®
9 c T to Ty=-40°Cto 85°C — 10,000 — — cycles
Teo5C — 100,000 | —

10 C | Data retention® tD_ret 15 100 — years

Typical values are based on characterization data at Vpp = 5.0 V, 25 °C unless otherwise stated.
The frequency of this clock is controlled by a software setting.

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

Typical endurance for flash was evaluated for this product family on the 9S12Dx64. For additional information on

how Freescale Semiconductor defines typical endurance, please refer to Engineering Bulletin EB619/D, Typical
Endurance for Nonvolatile Memory.

3.12 USB Electricals
The USB electricals for the SOSUSBV1 module conform to the standards documented by the Universal

Serial Bus Implementers Forum. For the most up-to-date standards, visit http://www.usb.org.

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 Semiconductor defines
typical data retention, please refer to Engineering Bulletin EB618/D, Typical Data Retention for Nonvolatile Memory.

If the Freescale SO8USBV 1 implementation requires additional or deviant electrical characteristics, this
space would be used to communicate that information.

Table 13. Internal USB 3.3 V Voltage Regulator Characteristics

Symbol Min Typical Max Unit
Regulator operating voltage Vregin 3.9 — 5.5 \
Vieg OUtput Vregout 3 3.3 3.6 \
Vieg filter capacitor Cusbreg — 100 — pF
Vusbaz input with internal V4 disabled Visb3sin 3 3.3 3.6 \

MC9S08JS16 Series MCU Data Sheet, Rev. 4

Freescale Semiconductor

25



Ordering Information

Table 14. External 3.3 V Voltage Regulator Supply for V33 Pin

Symbol Min Typical Max Unit

External 3.3 V regulator output current — 39 — — mA

4 Ordering Information

This section contains ordering information for Device Numbering System. See below for an example of
the device numbering system.

MC 9508 JS 16 (L)C XX

Status ——l_ L

S Package designator (See Table 15)
(MC = Fully qualified)

Temperature range

Memory ——— A -
(9 = Flash-based) (C=-40°Ct085°C)
Core —mmm8™— USB bootloader
supported at 3.3 V
Family Approximate memory size (in KB)

4.1 Package Information
Table 15. Package Descriptions

Pin Count Package Type Abbreviation Designator Case No. Document No.

24 Quad Flat No-Leads QFN FK 1982-01 98ARL10608D

20 Wide Body Small Outline W-SO0IC wWJ 751D 98ASB42343B
Integrated Circuit

4.2 Mechanical Drawings

This following pages contain mechanical specifications for MC9S08JS16 series package options.
* 24-pin QFN (quad flat no-lead)
*  20-pin W-SOIC (wide body small outline integrated circuit)

MC9S08JS16 Series MCU Data Sheet, Rev. 4

26 Freescale Semiconductor



A ¥ 4
4\
MECHANICAL OUTLINES DOCUMENT NO: 98ARL10608D
freescale DICTIONARY S oE. 0
oG SSRGS Bt BT | DO NOT SCALE THIS DRAWING | REV: 0
5] DETAIL G
PIN 1
INDEX AREA y
El
T ( ]
| a | |
| |:| | I
| J
——8
|
[ |
B B [5] - |
| 1
1
I
2X 1 |
~J0.1]C 0
2X
3.80
Aoafe s M
|4 [0.1[c[A[B]
EXPOSED DIE " A DETAIL M
ATTACH PAD — N VREVEVIIVEVEY, PIN 1 INDEX
18 12N I ' = :1
_B_ \. L G_J ‘
3.80 |
3.50 Bl ==l
e | |
\ = | al
| |
151> | \>‘G‘ |5
¥
Doaipdall) DETAIL N
12 ‘ ‘ I 2 i
24X 0.35
24X 0.45
025 . 0.35
0.1®|C|A[B]
*[0.05®]C] VIEW M—M
TITLE: CASE NUMBER: 1982— 0T

FLAT NON—LEADED PACKAGE (QFN)
24 TERMINAL, 0.65 PITCH (5 X 5 X 1)

THERMALLY ENHANCED QUAD

STANDARD: JEDEC—MO—220 VHHC-1

PACKAGE CODE: 6238

SHEET: 1 OF 4




4\
MECHANICAL OUTLINES DOCUMENT NO: 98ARL10608D
fr eesmcglp DICTIONARY PAGE: 1982
W R e | DO NOT SCALE THIS DRAWNG | REV: 0
0.217
o~ — 0.137
| | | |
=y TTY e
. S \ | ) 0.137
I 1
l @ <0.25)v -
\ .
e (45 A=
/ f \> v =
| _/ L\//”\/\
24X 0.100 | (0.25)
0.015
DETAIL N DETAIL M
PREFERRED CORNER CONFIGURATION PREFERED PIN 1 BACKSIDE IDENTIFIER
//10.1|C
1.00 1.00
0.80 0.75 A
| | ' [0.05]C|
i _ Lol _ __
\ [ [
i I I
0.05 [=———(0.30)
0.00" [~—(0.65)—]
DETAIL G
VIEW ROTATED 90" CW SEATING PLANE

FLAT NON—LEADED PACKAGE (QFN) STANDARD: JEDEC—MO—220 VHHC—1

24 TERMINAL, 0.65 PITCH (5 X 5 X 1) Io)0iaAGE CODE: 6238 | SHEET: 2 OF 4




© FREESCALE SEMICONDUCTOR, INC. ALL RIGHTS RESERVED.
ELECTRONIC VERSIONS ARE UNCONTROLLED EXCEPT WHEN ACCESSED
DIRECTLY FROM THE DOCUMENT CONTROL REPOSITORY. PRINTED VERSIONS DO NOT SCALE THIS DRAWING

ARE UNCONTROLLED EXCEPT WHEN STAMPED "CONTROLLED COPY”" IN RED

. MECHANICAL OUTLINES
freescale DICTIONARY

semiconductor

DOCUMENT NO: 98ARL10608D

PAGE: 1982

REV: 0

1.
2.
3.

5.

NOTES:

DIMENSIONS ARE IN MILLIMETERS.

INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—1994.

THE COMPLETE JEDEC DESIGNATOR FOR THIS PACKAGE IS: HF—PQFN.

MIN METAL GAP SHOULD BE 0.2MM.

COPLANARITY APPLIES TO LEADS, CORNER LEADS, AND DIE ATTACH PAD.

TITLE:

FLAT NON—LEADED PACKAGE (QFN)
24 TERMINAL, 0.65 PITCH (5 X 5 X 1)

THERMALLY ENHANCED QUAD

CASE NUMBER: 1982—-01

STANDARD: JEDEC—MO—220 VHHC-1

PACKAGE CODE:

6238 | SHEET: 5 OF 4




4\
10X 10. 55 > &5
PIN'S 19 95 2. 35 . 0.25
NUMBER | 40. 25@[T| 0. 10
20X 0. 49
: —T1 0. 35
[ T 120 | f|q}|o. 25@][T]A[B]
|
ju=g - |
PIN 1 INDEX |
|
CT ] 11 - 18X
| 1. 27]
CT ] | T ;
|
— | (N o Ane |
T \ / T 12. 65 |
\‘\‘_/'/ A A |
T
T |
[
11— |
1] T | :
" ! v T
7.6 B | SEATING PLANE
7.4 p—5] | o
/2\ | oo
0.75 X45' —=| |—
0.25 ‘
\ | ML
0. 32
ro. 23\'
1.0 ‘ f7\_,r
SECTION A—A 4 0

© FREESCALE SEMICONDUCTOR,

ALL RIGHTS RESERVED.

INC.

MECHANICAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE:

20LD SOIC wW/B, 1.27

CASE

—OUTLINE

DOCUMENT NO: 98ASB42343B REV: J

PITCH

CASE NUMBER: 751D-07 23 MAR 2005

STANDARD: JEDEC MS-013AC




P

How to Reach Us:

Home Page:
www.freescale.com

Web Support:
http://www.freescale.com/support

USA/Europe or Locations Not Listed:
Freescale Semiconductor, Inc.
Technical Information Center, EL516
2100 East Elliot Road

Tempe, Arizona 85284

1-800-521-6274 or +1-480-768-2130
www.freescale.com/support

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
www.freescale.com/support

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064

Japan

0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor China Ltd.
Exchange Building 23F

No. 118 Jianguo Road

Chaoyang District

Beijing 100022

China

+86 10 5879 8000
support.asia@freescale.com

For Literature Requests Only:

Freescale Semiconductor Literature Distribution Center
P.O. Box 5405

Denver, Colorado 80217

1-800-441-2447 or +1-303-675-2140

Fax: +1-303-675-2150
LDCForFreescaleSemiconductor@hibbertgroup.com

Information in this document is provided solely to enable system and
software implementers to use Freescale Semiconductor products. There are
no express or implied copyright licenses granted hereunder to design or
fabricate any integrated circuits or integrated circuits based on the
information in this document.

Freescale Semiconductor reserves the right to make changes without further
notice to any products herein. Freescale Semiconductor makes no warranty,
representation or guarantee regarding the suitability of its products for any
particular purpose, nor does Freescale Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or
incidental damages. “Typical” parameters that may be provided in Freescale
Semiconductor data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating
parameters, including “Typicals”, must be validated for each customer
application by customer’s technical experts. Freescale Semiconductor does
not convey any license under its patent rights nor the rights of others.
Freescale Semiconductor products are not designed, intended, or authorized
for use as components in systems intended for surgical implant into the body,
or other applications intended to support or sustain life, or for any other
application in which the failure of the Freescale Semiconductor product could
create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended
or unauthorized application, Buyer shall indemnify and hold Freescale
Semiconductor and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized
use, even if such claim alleges that Freescale Semiconductor was negligent
regarding the design or manufacture of the part.

@,

>“freescale

semiconductor

Freescale™ and the Freescale logo are trademarks of
Freescale Semiconductor, Inc. All other product or service names
are the property of their respective owners.

© Freescale Semiconductor, Inc. 2008-2009. All rights reserved.

MC9S08JS16
Rev. 4
4/2009



