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MC9S08SH32 Series Features

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

e HCO8 instruction set with added BGND instruction
e 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)

e Security circuitry to prevent unauthorized access
to RAM and FLASH contents

Power-Saving Modes
e Two very low power stop modes
¢ Reduced power wait mode

* Very low power real time counter 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; 1.5% deviation using
internal temperature compensation.

¢ |ICS supports bus frequencies from 2 MHz to
20 MHz.

System Protection
* Watchdog computer operating properly (COP)
reset with option to run from dedicated 1-kHz
internal clock source or bus clock

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

* lllegal opcode detection with reset

* lllegal address detection with reset

e FLASH block protect

Development Support
* Single-wire background debug interface

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

e 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
e ADC — 16-channel, 10-bit resolution, 2.5 us
conversion time, automatic compare function,
temperature sensor, internal bandgap reference
channel; runs in stop3

* ACMP — Analog comparators 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

e 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

e 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

¢ 23 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
e 28-TSSOP, 28-SOIC, 20-TSSOP, 16-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.

?\ﬁjvrlnsl;ce)p Realgéon Description of Changes
Updated The ACMP and TPM modules to version 3 and made numerous revi-
1 10/2007 . . : .
sions to the Electricals. Updated device numbering scheme.
Updated some electricals and made some minor grammatical/formatting revi-
sions. Corrected the SPI block module version. Removed incorrect ADC temper-
2 4/2008 ; . .
ature sensor value from the Features section. Updated the package information
with a sample mask set identifier.
Added a note to the Section 9.1, “Introduction”; updated Section 11.4.5, “Internal
3 3/2014 Reference Clock”; updated Section A.14.1, “Radiated Emissions”; updated
Figure 4-1, Figure 4-6; updated Table 4-4; updated Table 7-2.
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Chapter 1
Device Overview

The MC9S08SH32 members of the low-cost, high-performance HCS08 Family of 8-bit microcontroller
units (MCUs). All MCU s in the family use the enhanced HCSO08 core and are available with a variety of
modules, memory sizes, memory types, and package types.

1.1 Devices in the MC9S08SH32 Series
Table 1-1 summarizes the feature set available in the MC9S08SH32 series of MCU .

Table 1-1. MC9S08SH32 Series Features by MCU and Package

Feature 9S08SH32 9S08SH16
FLASH size (bytes) 32768 16384
RAM size (bytes) 1024
Pin quantity 28 | 20 | 16 | 28 | 20 | 16
ACMP yes
ADC channels 6 | 12 | 8 | 1 | 12 | 8
DBG yes
ICS yes
|[e; yes
IRQ yes
MTIM yes
Pin Interrupts 8
Pin I/O ! 23 | 17 | 138 | 28 | 17 | 13
RTC yes
SCI yes
SPI yes
TPM1 channels 2
TPM2 channels 2
XO0SC yes

' Port I/0 count does not include the output-only PTA4/ACMPO/BKGD/MS.
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Chapter 1 Device Overview

1.2

MCU Block Diagram

The block diagram in Figure 1-1 shows the structure of the MC9S08SH32 Series MCU.

BKGD/MS
>
HCS08 CORE
DEBUG MODULE (DBG) PTA7/TPM2CH!
CPU BDC ~<—> PTA6/TPM2CHO
8-BITMODULOTIMER | TCLK «—» PTA5/IRQ/TCLK/RESET
MODULE (MTIM
HCS08 SYSTEM CONTROL (MTIM) - PTA4/ACMPO/BKGD/MS
= >
RESOETSSAOND (I)NTERRUOPTS scL & |~«—> PTA3/PIA3/SCL/ADP3
MODES OF OPERATION S
[IC MODULE (IIC) ~<—> PTA2/PIA2/SD/ADP2
POWER MANAGEMENT IRQ SDA
‘ o | ‘ R ‘ | o ‘ ‘ _ <«—> PTA1/PIA1/TPM2CHO/ADP1/ACMP-
‘fnlsT' <—> PTAOPIAO/TPM1CHO/ADPO/ACMP+
SERIAL PERIPHERAL W
2
USER FLASH INTERFACE MODULE (SPI) SPSCK
——————
(MC9S08SH32 = 32,768 BYTES) -
(MC9S08SH16 = 16,384 BYTES)
SERIAL COMMUNICATIONS |_ RxD <> PTB7/SCLEXTAL
INTERFACE MODULE (SCI) | TxD > PTBG/SDAXTAL
USER RAM 4? PTB5/TPM1CH1/SS
(MC9S08SH32/16 = 1024 BYTES) TCLK o | PTBATPM2CHI/MISO
16-BIT TIMER/PWM TPM1CHO 'g: ~«—>» PTB3/PIB3/MOSI/ADP7
MODULE (TPM1) ‘ > Rl
REAL-TIME COUNTER (RTC) TPM1CH1 PTB2/PIB2/SPSCK/ADPG
oLk ~«—> PTB1/PIB1/TxD/ADP5
. ~«—>» PTBO/PIBO/RXD/ADP4
40-MHz INTERNAL CLOCK 16-BIT TIMER/PWM TPM2CHO X
SOU