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2 Features

2.1 Introduction

These device series 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 central processor unit and are available with a variety of modules, memory
sizes and types, and package types. The following table summarizes the peripheral availability per package type for the
devices available.

Table 1. Memory and package availability

Feature MC9S08PT60 MC9S08PT32
Flash size (bytes) 60,864 32,768
EEPROM size (bytes) 256 256
RAM size (bytes) 4,096 4,096
LQFP-64 Yes Yes
QFP-64 Yes Yes
LQFP-48 Yes Yes
QFN-48 Yes Yes
LQFP-44 Yes Yes
LQFP-32 Yes Yes
Table 2. Feature availability
Pin number 64-pin 48-pin 44-pin 32-pin
Bus frequency
(MHZ) 20 20 20 20
IRQ Yes
WDOG Yes
DBG Yes
IPC Yes
PCRC Yes
ICS Yes
XOSC Yes
RTC Yes
FTMO channels 2-ch 2-ch 2-ch 2-ch
FTM1 channels 2-ch 2-ch 2-ch 2-ch
FTM2 channels 6-ch 6-ch 6-ch 6-ch
MTIMO Yes

Table continues on the next page...
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Table 2. Feature availability (continued)
Pin number 64-pin | 48-pin | 44-pin 32-pin

MTIM1 Yes
SClo Yes
SCH Yes

SCI2 Yes No
SPIO (8-bit) Yes
SPI1 (16-bit) Yes
IIC Yes
ACMP Yes

ADC channels 16 12 12 12

TSI channels 16 12 12 12

KBI pins 16 16 12 12

GPIO 57 41 37 28

2.2 MCU block diagram

The block diagram in the following figure shows the structure of the MCUs.
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MC9S08PT60 = 60,864 bytes
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REAL-TIME COUNTER
(RTC)

CYCLIC REDUNDANCY
CHECK (CRC)
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1. PTA2 and PTAS3 operate as true open drain when working as output .

2. PTA4/ACMPO/BKGD/MS is an output-only pin when used as port pin.

3. PTB4, PTB5, PTDO, PTD1, PTEO, PTE1, PTHO, and PTH1 can provide high drive source/sink current up to 20 mA.

4. The secondary power pair of Vpp and Vgg (pin 41 and pin 40 in 64-pin packages) and the third Vgg (pin 13 in 64-pin packages) are not bonded
in 32-pin packages.
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Figure 1. MCU block diagram
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2.3 Device pin assignment

PTD1/KBI1P1/FTM2CH3/MOSI1 !
PTDO/KBI1PO/FTM2CH2/SPSCK1 !
PTH?

PTH6

PTE7/TCLK2

PTH2/BUSOUT

Vop

VDDA /VREFH
VssA NperL

Vss

PTB7/SCL/EXTAL
PTB6/SDA/XTAL

Vss

PTH1/FTM2CH1'
PTHO/FTM2CHo'

PTE6

Pins in bold are na available on less pincount packages.

1. High source/sink current pins
2. True open drain pins
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PTA2/KBIOP2/RxD0/SDA2
PTA3/KBIOP3/TxD0/SCL?
PTD2/KBI1P2/MISO1/TSI10
PTD3/KBI1P3/SS1/TSI11
PTD4/KBI1P4

PTFO/TSI12

PTF1/TSI13

Vbp

Vss

PTE4
PTA6/FTM2FAULT1/ADP2/TSIO
PTA7/FTM2FAULT2/ADP3/TSI1
PTF2/TSI14

PTF3/TSI15
PTB0/KBIOP4/RxD0/ADP4/TSI2
PTB1/KBIOP5/TxD0O/ADP5/TSI3

Figure 2. MC9S08PT60 64-pin QFP and LQFP package
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41[] PTE3/SSO

38[] PTA0/KBIOPO/FTMOCHO/ACMPO/ADPO
37[] PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1

48] PTA4/ACMPO/BKGD/MS
47[] PTA5/IRQ/TCLKO/RESET
44[] PTE0/SPSCKO/TCLK1!

46|] PTC4/FTM1CHO
45[] PTC5/FTM1CH1
43[] PTE1/MOSI0!
42[] PTE2/MISOO
40[] PTC6/RXxD1/TSI8
39]] PTC7/TXxD1/TSI9

PTD1/KBI1P1/FTM2CH3/MOSI1 '[]
PTDO/KBI1PO/FTM2CH2/SPSCK1 1 [}
PTE7/TCLK2 []

PTH2/BUSOUT []

Voo

Vbpa /VREFH[

VssA NVpert

Vss 29

PTB7/SCL/EXTAL[] 28
PTB6/SDA/XTAL [[10 27

Vgs[11 26

PTE6[]12

PTA2/KBIOP2/RxD0/SDA2
PTA3/KBIOP3/TxD0/SCL2
PTD2/KBI1P2/MISO1/TSI10
33|] PTD3/KBI1P3/SS1/TSI11
32|] PTD4/KBI1P4

36|
]
]
]
]

31[] vpp
]
]
]
]
]
]

35

30[] Vss

PTE4
PTA6/FTM2FAULT1/ADP2/TSIO
PTA7/FTM2FAULT2/ADP3/TSI1
PTBO/KBIOP4/RxDO/ADP4/TSI2

PTB1/KBIOP5/TxD0/ADP5/TSI3

© 0 N O A wWwN =

N
1

PTE5 [|13

PTB5/FTM2CH5/SS0! [[14
PTB4/FTM2CH4/MISO0" []15
PTC3/FTM2CH3/ADP11 [|16
PTC2/FTM2CH2/ADP10 [|17

PTD7/KBI1P7/TxD2 [|18
PTD6/KBI1P6/RxD2 [|19
PTD5/KBI1P5 []20
PTC1/FTM2CH1/ADPY/TSI7 []21
PTCO/FTM2CHO/ADP8/TSI6 []22

Pins in bold are nat available on less pincount packages.
1. High source/sink current pins
2. True open drain pins

Figure 3. MC9S08PT60 48-pin LQFP and QFN package

PTB3/KBIOP7/MOSIO/ADP7/TSI5 [|23
PTB2/KBIOP6/SPSCKO/ADP6/TSI4 [|24
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Figure 4. MC9S08PT60 44-pin LQFP package
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26 PTAO/KBIOPO/FTMOCHO/ACMPO/ADPO
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32 PTA4/ACMPO/BKGD/MS
31 PTA5/IRQ/TCLKO/RESET

30[ ] PTC4/FTM1CHO
29| ] PTC5/FTM1CH1
28] ] PTC6/RxD1/TSI8
27 ] PTC7/TxD1/TSI9

PTA2/KBIOP2/RxD0/SDA?
PTA3/KBIOP3/TxD0/SCL2
PTD2/KBI1P2/MISO1/TSI10
PTD3/KBI1P3/SS1/TSI11
PTA6/FTM2FAULT1/ADP2/TSIO
PTA7/FTM2FAULT2/ADP3/TSI1
PTBO0/KBIOP4/RxD0/ADP4/TSI2
PTB1/KBIOP5/TxD0/ADP5/TSI3

PTD1/KBI1P1/FTM2CH3/MOSI1"
PTDO/KBI1PO/FTM2CH2/SPSCK11
Vop

VDDA /VReFH

VssA NVperL

Vss

PTB7/SCL/EXTAL
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H]N|R|R[NIN{RN
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1
2
3
4
5

55!
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PTB5/FTM2CH5/SS0?
PTB4/FTM2CH4/MISO0"
PTC3/FTM2CH3/ADP11
PTC2/FTM2CH2/ADP10 [_|

PTC1/FTM2CH1/ADP9/TSI7
PTCO/FTM2CHO/ADP8/TSI6

PTB3/KBIOP7/MOSIO/ADP7/TSI5
PTB2/KBIOP6/SPSCKO/ADP6/TSI4 16

1. High source/sink current pins
2. True open drain pins

Figure 5. MC9S08PT60 32-pin LQFP package

2.4 Module-by-module features

2.4.1 8-Bit HCSO08 central processor unit (CPU)

* Upto20 MHz bus at 2.7 V to 5.5 V across temperature range of -40 °C to 105 °C
 Support for up to 48 interrupt/reset sources
» Support up to four-level nested interrupt
* On-chip memory
* Up to 60 KB flash read/program/erase over full operating voltage and temperature
» Up to 256 Byte EEPROM; 2-byte erase sector; program and erase while executing flash
* 48-bit universally unique identification (UUID) to identify each device
* 4096-byte random-access memory (RAM)
* Flash and RAM access protection

MC9S08PT60 Series Family Product Brief, Rev. 1, 9/2011
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Module-by-module features

2.4.2 Power-saving modes

* One low-power stop modes; reduced power wait mode
 Peripheral clock enable register can disable clocks to unused modules, reducing currents; allows clocks to remain
enabled to specific peripherals in stop3 mode

2.4.3 Clocks

¢ Oscillator (XOSC)
* Loop-controlled Pierce oscillator
* Crystal or ceramic resonator range of 31.25 kHz to 39.0625 kHz or 4 MHz to 20 MHz
e 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 allowing 0.2% resolution
* 1% deviation across temperature range of 0 °C to 70 °C and 1.5% deviation across temperature range of -40 °C to
105 °C
e Upto 20 MHz

2.4.4 System protection

* Window watchdog with independent clock source

* Low-voltage detection with reset or interrupt; selectable trip points
¢ Illegal Opcode Detection with reset

¢ Illegal address Detection with reset

¢ Programmable cyclic redundancy check

24,5 ACMP

* One analog comparator (ACMP) with both positive and negative inputs
» Separately selectable interrupt on rising and falling comparator output filtering

2.4.6 ADC

16-channel, 12-bit resolution; 2.5 us conversion time
 Data buffers with optional watermark
¢ Automatic compare function
* 1.7 mV/°C temperature sensor
¢ Internal bandgap reference channel
¢ Operation in stop
* Optional hardware trigger

24.7 FTM

 Three flex timer modulators (FTM) modules including one 6-channel and two 2-channel ones
* 16-bit counter; each channel can be configured for input capture

MC9S08PT60 Series Family Product Brief, Rev. 1, 9/2011

Freescale Semiconductor, Inc. 9




A\ 4
N
vevelopment support

¢ Output compare
» Edge- or center-aligned PWM mode

24.8 IIC

* One inter-integrated circuit module

* Up to 400 kbps

* Multi-master operation

* Programmable slave address

 Supporting broadcast mode and 10-bit addressing

249 MTIM

Two modulo timers with 8-bit prescaler and overflow interrupt

2.4.10 RTC

16-bit real timer counter.

2.4.11 SCI

 Three serial communications interface (SCI/ UART) modules optional 13-bit break
¢ Full duplex non-return to zero (NRZ)
* LIN extension support

2.4.12 SPI

* One 8-bit and one 16-bit serial peripheral interface (SPI) modules
* Full-duplex or single-wire bidirectional
* Master or slave mode

2413 TSI

 Support up to 16 external electrodes

» Configurable software or hardware scan trigger

* Fully support freescale touch sensing software library
* Capability to wake MCU from stop 3 mode

3 Development support

* Single-wire background debug interface
* Breakpoint capability to allow three breakpoint setting during in-circuit debugging
¢ On-chip in-circuit emulator (ICE) debug module containing two comparators and nine trigger modes

MC9S08PT60 Series Family Product Brief, Rev. 1, 9/2011
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4 Revision history

The following table provides a revision history for this document.

Revision history

Table 3. Revision history

Rev. No. Date Substantial Changes
0 8/2011 Initial published.
1 9/19/2011 Updated block diagram figure, feature availability table, CPU feature, and

system protection sections.
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