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Chapter 1
Device Overview

1.1 Overview

The MC9S08GBxxA/GTxxA are 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.

1.2 Features

Features have been organized to reflect:
» Standard features of the HCS08 Family
» Features of the MC9S08GBxxA/GTxxA MCU

1.2.1  Standard Features of the HCS08 Family

* 40-MHz HCS08 CPU (central processor unit)
* HCOS instruction set with added BGND instruction
» Background debugging system (see also Chapter 15, “Development Support™)

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

* Debug module containing two comparators and nine trigger modes. Eight deep FIFO for storing
change-of-flow addresses and event-only data. Debug module supports both tag and force
breakpoints.

» Support for up to 32 interrupt/reset sources
* Power-saving modes: wait plus three stops
+ System protection features:
— Optional computer operating properly (COP) reset
— Low-wltage detection with reset or interrupt
— Illegal opcode detection with reset
— Illegal address detection with reset (some devices don’t have illegal addresses)
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1.2.2

Features of MC9S08GBxxA/GTxxA Series of MCUs

On-chip in-circuit programmable flash memory:

— Fully read/write functional across voltage and temperature ranges

— Block protection and security options

— (see Table 1-1 for device-specific information)

On-chip random-access memory (RAM) (see Table 1-1 for device specific information)
8-channel, 10-bit analog-to-digital converter (ATD)

Two serial communications interface modules (SCI)

Serial peripheral interface module (SPI)

Multiple clock source options:

— Internally generated clock with £0.2% trimming resolution and £0.5% deviation across voltage
— Crystal

— Resonator

— External clock

Inter-integrated circuit bus module to operate up to 100 kbps (IIC)

One 3-channel and one 5-channel 16-bit timer/pulse width modulator (TPM) modules with
selectable input capture, output compare, and edge-aligned PWM capability on each channel. Each
timer module may be configured for buffered, centered PWM (CPWM) on all channels (TPMx).

8-pin keyboard interrupt module (KBI)

16 high-current pins (limited by package dissipation)

Software selectable pullups on ports when used as input. Selection is on an individual port bit basis.
During output mode, pullups are disengaged.

Internal pullup on RESET and IRQ pin to reduce customer system cost

Up to 56 general-purpose input/output (I/O) pins, depending on package selection

64-pin low-profile quad flat package (LQFP) — MC9S08GBxxA

48-pin quad flat package, no lead (QFN) — MC9S08GTxxA

44-pin quad flat package (QFP) — MC9S08GTxxA

42-pin skinny dual in-line package (SDIP) — MC9S08GTxxA
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1.2.3 Devices in the MC9S08GBxxA/GTxxA Series

Table 1-1 lists the devices available in the MC9S08GBxxA/GTxxA series and summarizes the differences
among them.

Table 1-1. Devices in the MC9S08GBxxA/GTxxA Series

Device Flash RAM TPM /0 Packages
MC9S08GB60A 60K 4K One 3-channel and one 56 64 LQFP
5-channel, 16-bit timer
MC9S08GB32A 32K 2K One 3-channel and one 56 64 LQFP
5-channel, 16-bit timer
MC9S08GT60A 60K 4K Two 2-channel, 39 48 QFN'
16-bit timers 36 44 QFP
33 42 SDIP
MC9S08GT32A 32K 2K Two 2-channel, 39 48 QFN(
16-bit timers 36 44 QFP
33 42 SDIP

' The 48-pin QFN package has one 3-channel and one 2-channel 16-bit TPM.

1.3 MCU Block Diagrams
These block diagrams show the structure of the MC9S08GBxxA/GTxxA MCUs.
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_<%> PTC7
«—>» PTC6
| Aan || cop | o <2 pTCs
RQ _»l IIC MODULE bl PTC4
| ma || wo | ) < SCL > & [«—> PTCHSCLT
< gg‘“ »|  |«—> PTC2/SDA1
<0 »| |« PTC1RYD2
SERIAL COMMUNICATIONS | . SCL1
- »| <—» PTC0/TxD2
USER FLASH INTERFACE MODULE
(SCI2) [ |<«S» PTD7/TPM2CH4
(GXBOA = 61,268 BYTES) < » PTDG/TPM2CH3
(6132 = 32,768 BYTES) 5-CHANNEL TIMERPWM | _ 5 o [0 PTDSTTPM2CH?
MODULE - »_ |<«—>» PTD4/TPM2CH1
o) & | <«—> PTD3/TPM2CHO
3 & | <B» PTD2TPMICH2
USER RAM >  |<—> PTDITPMICHI
(GXGOA = 4096 BYTES) 3'CHAN,\NA%LDUNEER’ PWM <> PTDOTPMICHO
(Gx32A = 2048 BYTES) —
(TPM1) —4% PTE?
«—>» PTEG
Vooso <« SPSCK1 | | |«—> PTE5/SPSCK1
v SERIAL PERIPHERAL | MOSIf »|i- |[<—> PTE4MOSI1
o INTERF(ASC;IIE1I)\/IODULE ~ g/|_|ss101 »|5 | <—» PTEGMISO!
VRerL ~ D1 »| |<«—> PTE2/SST
SERIAL COMMUNICATIONS 7,01 > [ PTEIRO!
Voo —] INTERFACE MODULE [ > > PTEO/TXD1
VOLTAGE (sci) —
Vs —» REGULATOR vl
% <—/3PTF7-PTFO
o
— 40
</ PTGT-PTG4
INTERNAL CLOCK <"y P13
GEN(IIEgieA)TOR )E(’T‘/It\L O | <—» PTG2EXTAL
> (1T |« PTGIXTAL
_________ BKGD »|& |[—» PTGO/BKGD/MS
LOW-POWER OSCILLATOR

Note: Not all pins are bonded out in all packages. See Table 2-2 for complete details.

Block Diagram Symbol Key:

0 = Not connected in 48-, 44-, and 42-pin packages
m = Not connected in 44- and 42-pin packages

o = Not connected in 42-pin packages

Figure 1-1. MC9S08GBxxA/GTxxA Block Diagram
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Chapter 1 Device Overview

Table 1-2 lists the functional versions of the on-chip modules.

Table 1-2. Block Versions

Module Version
Analog-to-Digital Converter (ATD) 3
Internal Clock Generator (ICG) 2
Inter-Integrated Circuit (11C) 1
Keyboard Interrupt (KBI) 1
Serial Communications Interface (SCI) 1
Serial Peripheral Interface (SPI) 3
Timer Pulse-Width Modulator (TPM) 1
Central Processing Unit (CPU) 2
1.4  System Clock Distribution
r— — — — — = A
SYSTEM
| CONTROL | TPM1 TPM2 liC1 sci SCl2 SPI1
caerowk | -0%° |
® RTI
FFE T |
| =2 |
ICG | FIXED FREQ CLOCKI(XCLK)
| |
| |
ICGOUT | o [ BUSCLK |
I
ICGLCLK* | |
L = = - - |
CPU BDC ATD1 RAM FLASH
D ATD has min and max Flash has frequency
frequency requirements. See requirements for program

1|
1|

* ICGLCLK is the alternate BDC clock source for the MC9S08GBxxA/GTxxA. Chapter 1, “Device Overview” and and erase operation.
Appendix A, “Electrical Characteristics. See Appendix A, “Electrical
Characteristics.

Figure 1-2. System Clock Distribution Diagram

Some of the modules inside the MCU have clock source choices. Figure 1-2 shows a simplified clock
connection diagram. The ICG supplies the clock sources:

« ICGOUT is an output of the ICG module. It is one of the following:
— The external crystal oscillator
— An external clock source
— The output of the digitally-controlled oscillator (DCO) in the frequency-locked loop
sub-module

Control bits inside the ICG determine which source is connected.

MC9S08GB60A Data Sheet, Rev. 2
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Chapter 1 Device Overview

» FFE is a control signal generated inside the ICG. If the frequency of ICGOUT > 4 x the frequency
of ICGERCLK, this signal is a logic 1 and the fixed-frequency clock will be the ICGERCLK.
Otherwise the fixed-frequency clock will be BUSCLK.

* ICGLCLK — Development tools can select this internal self-clocked source (~ 8 MHz) to speed
up BDC communications in systems where the bus clock is slow.

* ICGERCLK — External reference clock can be selected as the real-time interrupt clock source.

MC9S08GB60A Data Sheet, Rev. 2
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Chapter 2
Pins and Connections

2.1 Introduction

This section describes signals that connect to package pins. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals.

MC9S08GB60A Data Sheet, Rev. 2
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Chapter 2 Pins and Connections

2.2 Device Pin Assignment

(9]
=
2 4 4 O G
£ Y 5 5 55 B
o o o o DX T g € L < g <
— < << A o N «© 0 <t ™
FEEEsbbe SSEEELEE &
e [T I I IT I AT TP IT T I ] [4g]
o 63 62 61 60 59 58 57 56 55 54 53 52 51 50
RESET [1]| 48] PTA2/KBI1P2
PTG7 [ |2 47| ] PTA1/KBI1P1
PTCOTXD2 [ |3 46( | PTAO/KBI1PO
PTCI/RxD2 | |4 45| ] PTF7
PTC2/SDA1 [ |5 44[ 7] pTF6
PTC3/sCL1 [ |6 43[ ] PTFs5
PTC4[ |7 42 7] Vger
PTC5 [ |8 4[] Vaern
PTC6[ |9 40[ ] PTB7/AD1P7
PTC7 |: 10 393 PTB6/AD1P6
PTF2 [ |11 38| | PTB5/AD1P5
PTF3 [ |12 37 ] PTB4/AD1P4
PTF4 [ |13 36] ] PTB3/AD1P3
PTEO/TxD1 [ |14 35 | PTB2/AD1P2
PTE1/RxD1[ |15 34[ ] PTB1/AD1P1
IRQ [16] [33] PTBO/AD1PO
18 19 20 21 22 23 24 25 26 27 28 29 30 31
A L L L L B2
7ozt e b 88greegzyel
22 §3EE->22288 888
no= 2 a S S 5 = s = = =
= m E Q o o o o o g g g
& = = quJ) g g E g L:r H O ~
o o A o0 a8 o a0 0o 0
o F F F F EFE EF EF F
o o o o o o o o

Figure 2-1. MC9S08GBxxA in 64-Pin LQFP Package
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Chapter 2 Pins and Connections

PTA1/KBI1P1
PTAO/KBI1PO

VREFL

VREFH

PTB7/AD1P7
PTB6/AD1P6
PTB5/AD1P5
PTB4/AD1P4
PTB3/AD1P3
PTB2/AD1P2

PTB1/AD1P1
PTBO/AD1PO

Figure 2-2. MC9S08GTxxA in 48-Pin QFN Package
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