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This addendum provides the changes to the 98A case outline numbers for products covered in this book. 

Case outlines were changed because of the migration from gold wire to copper wire in some packages. See 

the table below for the old (gold wire) package versus the new (copper wire) package. 

To view the new drawing, go to Freescale.com and search on the new 98A package number for your 

device. 

For more information about QFN package use, see EB806: Electrical Connection Recommendations for 

the Exposed Pad on QFN and DFN Packages. 
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Part Number Package Description
Original (gold wire) 

package document number

Current (copper wire) 

package document number

MC68HC908JW32 48 QFN 98ARH99048A 98ASA00466D

MC9S08AC16

MC9S908AC60

MC9S08AC128

MC9S08AW60

MC9S08GB60A

MC9S08GT16A

MC9S08JM16

MC9S08JM60

MC9S08LL16

MC9S08QE128

MC9S08QE32

MC9S08RG60

MCF51CN128

MC9RS08LA8 48 QFN 98ARL10606D 98ASA00466D

MC9S08GT16A 32 QFN 98ARH99035A 98ASA00473D

MC9S908QE32 32 QFN 98ARE10566D 98ASA00473D

MC9S908QE8 32 QFN 98ASA00071D 98ASA00736D 

MC9S08JS16 24 QFN 98ARL10608D 98ASA00734D

MC9S08QB8

MC9S08QG8 24 QFN 98ARL10605D 98ASA00474D

MC9S08SH8 24 QFN 98ARE10714D 98ASA00474D

MC9RS08KB12 24 QFN 98ASA00087D 98ASA00602D

MC9S08QG8 16 QFN 98ARE10614D 98ASA00671D

MC9RS08KB12 8 DFN 98ARL10557D 98ASA00672D

MC9S08QG8

MC9RS08KA2 6 DFN 98ARL10602D 98ASA00735D
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1 Addendum฀for฀Revision฀3.0

2 Revision฀History
Table 2 provides a revision history for this document.

Table 1.฀MC9S08SH8฀Rev฀3.0฀Addendum

Location Description

Section “Control Timing” for 

Appendix A ”Electrical 

Characteristics”

 In “Control Timing” table, changed minimum value of “'Internal low power oscillator period” 

parameter from 800 µs to 700 µs. This value is under 5V VDD, -40 oC to 125 oC temperature 

range condition.

Table 2.฀Revision฀History฀Table

Rev. Number Substantive Changes Date of Release

1.0 Initial release. Changed minimum value of “'Internal low power oscillator period” 

parameter from 800 µs to 700 µs, in “Control Timing” table.

05/2012



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
1-800-441-2447 or 303-675-2140
Fax: 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™ 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. 2012. All rights 

reserved.

MC9S08SH8AD

Rev. 1

05/2012



HCS08

Microcontrollers

freescale.com

a

MC9S08SH8
MC9S08SH4
Data Sheet

MC9S08SH8
Rev. 3
6/2008





8-Bit HCS08 Central Processor Unit (CPU)
• 40-MHz HCS08 CPU (central processor unit)

• HC08 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)

Power-Saving Modes
• Two very low power stop modes

• Reduced power wait mode

• Very low power real time interrupt for use in run,
wait, and stop

Clock Source Options
• Oscillator (XOSC) — Loop-control Pierce

oscillator; Crystal or ceramic resonator range of
31.25 kHz to 38.4 kHz or 1 MHz to 16 MHz

• Internal Clock Source (ICS) — Internal clock
source module containing a frequency-locked
loop (FLL) controlled by internal or external
reference; precision trimming of internal reference
allows 0.2% resolution and 2% deviation over
temperature and voltage; supports bus
frequencies from 2 MHz to 20 MHz.

System Protection
• Watchdog computer operating properly (COP)

reset with opti/n to run from dedicated 1-kHz
internal clock source or bus clock

• Low-voltage detection with reset or interrupt;
selectable trip points

• Illegal opcode detection with reset

• Illegal address detection with reset

• FLASH block protect

Development Support
• Single-wire background debug interface

• Breakpoint capability to allow single breakpoint
setting during in-circuit debugging (pluss two
more breakpoints in on-chip debug module)

• On-chip, in-circuit emulation (ICE) debug module
containing two comparators and nine trigger
modes. Eight deep FIFO for storing
change-of-flow address and event-only data.
Debug module supports both tag and force
breakpoints.

Peripherals
• ADC — 12-channel, 10-bit resolution, 2.5 µs

conversion time, automatic compare function,
temperature sensor, internal bandgap reference
channel; runs in stop3

• ACMP — Analog comparator with selectable
interrupt on rising, falling, or either edge of
comparator output; compare option to fixed
internal bandgap reference voltage; output can be
optionally routed to TPM module; runs 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 single-wire bidirectional;
Double-buffered transmit and receive; Master or
Slave mode; MSB-first or LSB-first shifting

• IIC — Up to 100 kbps with maximum bus loading;
Multi-master operation; Programmable slave
address; Interrupt driven byte-by-byte data
transfer; supports broadcast mode and 10-bit
addressing

• MTIM — 8-bit modulo counter with 8-bit prescaler
and overflow interrupt

• TPMx — Two 2-channel timer pwm modules
(TPM1, TPM2); Selectable input capture, output
compare, or buffered edge- or center-aligned
PWM on each channel

• RTC — (Real-time counter) 8-bit modulus counter
with 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 wake-up without external components, runs
in all MCU modes

Input/Output
• 17 general purpose I/O pins (GPIOs) and 1

output-only pin

• 8 interrupt pins with selectable polarity

• Ganged output option for PTB[5:2] and PTC[3:0];
allows single write to change state of multiple pins

• Hysteresis and configurable pull up device on all
input pins; Configurable slew rate and drive
strength on all output pins.

Package Options
• 24-QFN, 20-TSSOP, 20-SOIC, 20-PDIP,

16-TSSOP, 8-SOIC

MC9S08SH8฀Features
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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
Number

Revision
Date Description฀of฀Changes

0.01 3/08/2006 Initial review copy

1 11/2007
Updated Electricals and incorporated revisions from Project sync issues: 2394,
2600, 2601, and 2764.

2 3/2008

Corrected SPI module to be version 3. Incorporated fixes for Project Sync
issues: 2394, 2600, 2601, 2764, 3237, and 3279; as well as, ADC Temperature
Sensor issues 3331 and 3335. Adjusted Features page leading and fixed minor
grammatical errors. Added 20-SOIC package option for the C temp only. Cor-
rected package drawing number for 24-QFN.

3 6/2008 Added ICS over Termperature graph to Electricals. Resolved final TBDs.

© Freescale Semiconductor, Inc., 2007-2008. All rights reserved.

This product incorporates SuperFlash Technology licensed from SST.
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Chapter 1
Device฀Overview
The MC9S08SH8 members of the low-cost, high-performance HCS08 Family of 8-bit microcontroller

units (MCUs). All MCUs in the family use the enhanced HCS08 core and are available with a variety of

modules, memory sizes, memory types, and package types.

1.1 Devices฀in฀the฀MC9S08SH8฀Series
Table 1-1 summarizes the feature set available in the MC9S08SH8 series of MCUs.

t

Table 1-1.฀MC9S08SH8฀Features฀by฀MCU฀and฀Package

Feature 9S08SH8 9S08SH4

FLASH size (bytes) 8192 4096

RAM size (bytes) 512 256

Pin quantity 24 20 16 8 24 20 16 8

ACMP yes

ADC channels 12 12 8 4 12 12 8 4

DBG yes

ICS yes yes yes yes1

1 FBE and FEE modes are not available in 8-pin packages.

yes yes yes yes 1

IIC yes

MTIM yes

Pin Interrupts 8 8 8 4 8 8 8 4

Pin I/O 2

2 Port I/O count does not include the output-only PTA4/ACMPO/BKGD/MS.

17 17 13 5 17 17 13 5

RTC yes

SCI yes yes yes no yes yes yes no

SPI yes yes yes no yes yes yes no

TPM1 channels 2 2 2 1 2 2 2 1

TPM2 channels 2 2 2 1 2 2 2 1

XOSC yes yes yes no yes yes yes no
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