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1.2

# 1-1 - MCU AR EAIZIAE

HBRBR TR B

RHE

MC9S08AC16

MC9S08ACS8

FLASH A/ (F£715)

16K

8K

RAM AN (571)

1024

768

5 [k

48 44 42

ADC #jizg

TPM1 #izE !

TPM2 %iiE

TPM3 5izE

KBI 5(#t

N[N N| D]
DN N| M|

GPIO 5§

38 34 32

HBRE R T
HHHEHY

RIEET

AW
FHIE MC9S08AW16A MC9S08AWSA
FLASH o/l (571 16K 8K

" There are 4 channels on TPM1 but two of them (TPM1CH2 and TPM1CH3) are not

bonded to 32-pin LQFP package. These two channels can be used for soft timer

function.

MCU Block Diagrams

The block diagram shows the structure of the MC9S08AC16 Series MCU.
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RAM K/Iv (F77) 1024 768
5 (g 48 44 32 | 48 44 32
ADC & 8 8 6 8 8 6
TPM1 Jiiii& ! 4 4 4 4 4 4
TPM2 #jii 2 2 2 2 2 2
TPM3 #jijE 2 2 2 2 2 2
KBI 5l 7 6 4 7 6 4
GPIO 5[ 38 34 22 38 34 22
SHERE R Tl By v

A &Y

RIEEHE & p
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VoAb > 4 AD1P3-AD1PD
Vssio i 10-BIT <l
VgL - ANALOG-TO-DIGITAL 4 AD1P11-AD1P8
v = | CONVERTER(ADC1) [wr—
REFH »
HCS08 CORE DEBUG
MODULE (DBG)
BKGD/MS
BDC CPU SDAT
>
IIC MODULE (IIC1) SCL1
RESET -« HCS08 SYSTEM CONTROL
INTERNAL CLOCK EXTAL
RESETS AND INTERRUPTS < EXTAL
IRQ/TPMCLK MODES OF OPERATION GENERATOR (ICG) XTAL
- POWERMANAGEMENT |  |_ _ >
LOW-POWER OSCILLATOR
[__F cop KBIP6-KBIP5
7-BIT KEYBOARD -
| Ra LVD KBIP4-KBIPO
INTERRUPT MODULE (KBI) |5 "2" *
RxD1
TPMCLK SERIAL COMMUNICATIONS 1=t
INTERFACE MODULE (SCH) ————
SERIAL COMMUNICATIONS |« P02
INTERFACE MODULE (SCI2)|  TxD2
SPSCK}
SERIAL PERIPHERAL mgso'l
16,384 BYTES < >
OR 8192 BYTES < I PMICH!
4-CHANNEL TIMERPWM | ¢ TPM1CHO
P> MODULE (TPM1) TPMICHS
“TRMiCH?
USER RAM TPM2CH1
1024 BYTES | 2-CHANNEL TIMER/PWM
OR 768 BYTES ) MODULE (TPM2) JPM?CF!O
v
oo = VOLTAGE 2-CHANNEL TIMER/PWM m,‘;
Vsg —»! REGULATOR - MODULE (TPM3) TPM3CHO
o = Not available on 32-, 42-, or 44-pin packages
O = Not available on 32- or 42-pin packages
A = Not available on 32-pin packages
ZiLES

1. WFRER A w5 R AT S BNk & BV -
2. MRS IRQ - Pin W& RIRCERY Lf/ ik (IRQPE = 1) » q0SRBERE BT - SR T (IRQEDG =

)

8. IRQZAE| VHYREZMRE «)  IRQARFELV 4 -
4. Pin G adEpky LR E -
5.PTD3 - PTD2 f1 PTG4 & LHIAI MIAEE - /5 M KBI (KBIPEn = 1) Jif% EFHi4%% (KBEDGn =1) BfEM T

fir o

B 1-1 - MC9S08AC16 SIER]
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PORT A

PORTC

PORT D

|| PORTE (|

PORT F

PORT G

PORTB ||

L PTA7
Lt PTA2

2 PTA1

«2 > PTAD

~e— PTB3/AD1P3
~e—>» PTB2/AD1P2
[~—»PTB1/TPM3CH1/AD1P1
[~—PTBO/TPM3CHO/AD1P0

23 PTCS/RXD2
<« PTCA
L PTCHTXD2
L PTC2MCLK
l€«—> PTC1/SDA

[<&—>» PTCO/SCL1

~«—» PTD3/KBIP6/AD1P11
~«—> PTD2/KBIPS/AD1P10
<2 PTD1/AD1PY
<2 PTDO/AD1PS

<«—>» PTE7/SPSCK1
«—>» PTEB/MOSI
<—>» PTE5/MISO1
«—>» PTE4/SS1
<—> PTE3/TPM1CH1
<—>» PTE2/TPM1CHO
<—>» PTE1/RxD1
~—> PTEO/TXD1

<2 » PTF6

<—> PTF5/TPM2CH1
<—> PTF4/TPM2CHO
<2 PTF1/TPMICH3
<23 PTFOTPMICH2

<> PTGG/EXTAL
~—» PTGS/XTAL
<« »PTG4/KBIP4
<L PTG3/KBIP3

<L PTG2/KBIP2
~«—» PTG1/KBIP1
~«—> PTGO/KBIPO
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Chapter 2

Pins and Connections

2.1 Introduction

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

2.2 Device Pin Assignment
Figure 2-1 shows the 48-pin QFN pin assignments for the MC9S08AC16 Series device.

x :(' — E
AN [aN] ] - — —
[ A << — = <C %) —
E £ 28 83 & & = 2
® ® N = 8 e ®» O 7 I 3
[&] (&) (&) (&) [&] w O (O] S w w O
[ T~ » = B X o X
o [a o o o = o o m = = [a
1
g ':r g ‘ér" :r" or) o — o » © N~
prca[170 D ) AL
r—-—- - - ---- - - = A
IRQTPMCLK[ 2 | | 35|PTD3KBIP6/AD1P11
RESET|3 | | 34 |PTD2/KBIP5/AD1P10
pTROTPMICH?| 4 | I a3 Vssap
[ [
PTF1/TPM1CH3| 5 I I 32 [Vppap
PTF4/TPM2CHO| 6 | 48-Pin QFN | 31|PTD1/AD1P9
PTF5/TPM2CH1| 7 | | 30|PTDO/AD1P8
prrs|s | | 29 |pra3/anips
[ [
PTEO/TXD1| 9 I I 28 |PTB2/AD1P2
PTEV/RXDT| 10 | | 27|PTB1/TPM3CH1/AD1P1
PTE2/TPM1CHO| 11 | | 26 |PTBOTPM3CHO/AD1PO
L o e e e o e — — — -
PTE3/TPMICH1 | 12 25 |PTA7
o <+ [Te} © ~ [ce] (=2} o ~— N (<] <
= - — — ~— — — N [aV] N N [aV]
AR EEEEE
5 % % o g g 2 a o o
E B8 8 @ 3 & &
e EOE R E BB
a o Y o o o
[a
Figure 2-1. MC9S08AC16 Series in 48-Pin QFN Package
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Chapter 2 Pins and Connections

Figure 2-2. shows the 44-pin LQFP pin assignments for the MC9S08AC16 Series device.

8§ & 5 2 4o z 2 ®
E = 2 8 3 d % =
B ® N = 9 e w g z F
e e e e R e g B
o o o o o > o o o > >
p [T AT T I ITT LT ]34
@ 43 42 4 40 39 38 37 36 35
PTG [1] PTG3/KBIP3
IRQUTPMCLK || 2 32 [ |PTD3/KBIPE/ADIP11
RESET[ | 3 31 [ ]PTD2/KBIPS/AD1P10
PTFOTPMICH2 [ | 4 30 [ ]Vssan
PTFITPMICH3 [ | 5 29 [ Vooro
44-Pin LQFP
PTF4TTPM2CHO [ | 6 28 | |PTD1/AD1PY
PTFS/TPM2CH [ | 7 27 [ ] PTDOADIPS
PTEOTXD1 [ | 8 26 [ ] PTBY/ADIP3
PTE1/RXDI [ | 9 25 || PTB2ADIP2
PTE2/TPMICHO [ | 10 24 || PTBU/TPMICH1/AD1P1
PTE3TPMICH1 [11] 23] PTBOTPM3CHO/AD1PO
13 14 15 16 17 18 19 20 21
LU UL L LU
Z &5 5 ¥ 8 8 & 8 & 8 X
5 £ 22 e g¢g &
E B g O 8 & 3
S E & &
o

Figure 2-2. MC9S08AC16 Series in 44-Pin LQFP Package
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Figure 2-3 shows the 42-pin SDIP pin assignments for the MC9S08AC16 Series device.

PTCO/SCLY | 1 42 | ]Vss
PTC1/SDAT[ | 2 41 [ ] PTGBEXTAL
PTC2MCLK [_| 3 40 | | PTGS/XTAL
PTC3TxD2[ | 4 39 | |BKGDMS
PTCS5RxD2 || 5 38 | | Vaer
ook [ 6 42-Pin SDIP 3 [ Vegen
RESET[ |7 3% | |PTGIKBIP3
PTFOTPMICH2 [ | 8 35 | | PTD3/KBIPE/ADTP11
PTFI/TPMICH3 [ | 9 3 | | PTD2/KBIPS/ADIP10
PTF4TPM2CHO [ | 10 3 | Vseno
PTF&/TPM2CH! [ 11 82 [ ]Voow
PTEOTXD1 [ | 12 31 | _|PTD1/AD1PY
PTEVROT [ | 13 30 | | PTDO/AD1PS
PTE2TPMICHO [ | 14 29 | |PTBYADIP3
PTE3TPMICHI || 15 28 || PTB2/AD1P2
PTE4SST[ | 16 27 | | PTBI/TPM3CH1/AD1P1
PTESMISOT [ | 17 26 | | PTBOTPM3CHO/AD1PO
PTEG/MOSIH [ | 18 25 []PTAO
PTE7/SPSCKT [ | 19 24 | | PTG2KBIP2
Vss[_| 20 23 || PTGIKBIPY
Voo [_| 21 22 | | PTGOKBIPO

Figure 2-3. MC9S08AC16 Series in 42-Pin SDIP Package
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Chapter 2 Pins and Connections

Figure 2-4 shows the 32-pin LQFP pin assignments for the MC9S08AC16 Series device.

T O = 2 o
2% &E&2
- S [re) e
O O o G & O W
E & £ &8 & & £ £
el [ I LTI
@ 31 30 29 28 27 2 25
IRQ/TPMCLK [ 1] [24] PTD3/AD1P11/KBIPG
RESET [ | 2 23 [ ] PTD2/AD1P10/KBIPS
PTF4/TPM2CHO [ | 3 22 [ ] Vssao
PTFS/TPM2CHT [ | 4 .
u 32-Pin LQFP 21 | Voo
PTEOTXDT [ | 5 20 [ ] PTBY/AD1PS
PTEIRXDT [ | 6 19 [ ] PTB2AD1P2
PTE2TPMICHO [ | 7 18 [ PTBI/TPMICH1/AD1P1
PTES/TPMICH! [ | 8 17 [ ] PTBOTPM3CHO/AD1PO
10 1 12 13 14 15 16
25335 +%2E¢
5 = 22 g g
F © ® O S &
=B R G £ B
rE A E o o
o

Figure 2-4. MC9S08AC16 Series in 32-Pin LQFP Package
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Chapter 2 Pins and Connections

Table 2-1. Pin Availability by Package Pin-Count

Pin Number <-- Lowest Priority --> Highest Pin Number <-- Lowest Priority -->Highest
48| 44| 42| 32| Port Pin Alt 1 Alt 2 48| 44| 42| 32| PortPin Alt1 Alt 2
1] 1| —| —|PTC4 25| —| —| —| PTA7
21 2| 6 IRQ TPMCLK 26| 23| 26| 17| PTBO TPM3CHO | AD1PO
3|1 3|71 2 RESET 27| 24| 27| 18| PTB1 TPM3CH1 | AD1P1
41 4| 8| —|PTFO TPM1CH2 28| 25| 28| 19| PTB2 AD1P2
51 5| 9| —|PTF1 TPM1CH3 29| 26| 29| 20| PTB3 AD1P3
6| 6| 10| 3 |PTF4 TPM2CHO 30| 27| 30| — | PTDO AD1P8
7| 7| 11| 4 |PTF5 TPM2CH1 31|28 31| — | PTD1 AD1P9
8| —| —| —|PTF6 32| 29| 32| 21 VbpaD
9| 8| 12| 5 |PTEO TxD1 33| 30| 33| 22 Vssap
10| 9| 13| 6 | PTE1 RxD1 34| 31| 34| 23| PTD2 AD1P10 KBIP5
11| 10| 14| 7 | PTE2 TPM1CHO 35| 32| 35| 24| PTDS AD1P11 KBIP6
12| 11| 15| 8 | PTE3 TPM1CH1 36| 33| 36| — | PTG3 KBIP3
13| 12| 16| 9 | PTE4 SS1 37| —| —| —|PTG4 KBIP4
14| 13| 17| 10| PTE5 MISO1 38| 34| 37| 25 VREFH
15| 14| 18| 11| PTE6 MOSI 39| 35| 38| 26 VReFL
16| 15| 19| 12| PTE7 SPSCK1 40| 36| 39| 27| BKGD MS
17| 16| 20| 13 Vgs 41| 37| 40| 28| PTG5 XTAL
18| 17| 21| 14 Voo 42| 38| 41| 29| PTG6 EXTAL
19| 18| 22| 15| PTGO KBIPO 43| 39| 42| 30 Vss
20| 19| 23| 16| PTG1 KBIP1 44| 40| 1| 31| PTCO SCL1
21| 20| 24| —| PTG2 KBIP2 45| 41| 2 | 32| PTCH1 SDA1
22| 21| 25| — | PTAO 46| 42| 3 | — | PTC2 MCLK
23| 22| —| — | PTA1 47| 43| 4 | — | PTC3 TxD2
24| —| —| — | PTA2 48| 44| 5| — | PTC5 RxD2

Table 2-2. Pin Function Reference
Signal Function Example(s) Reference
Port Pins PTAx, PTBx Chapter 6, “Parallel Input/Output”

Serial peripheral interface

SS, MISO, MOSI, SPSCK

Chapter 12, “Serial Peripheral Interface (SO8SPIV3)”

Keyboard interrupts

KBIPx

Chapter 9, “Keyboard Interrupt (SO8KBIV1)”

Timer/PWM

TCLK, TPMCHx

Chapter 10, “Timer/PWM (S08TPMV3)”

Inter-integrated circuit SCL, SDA Chapter 13, “Inter-Integrated Circuit (S08IICV2)”

Serial communications interface | TxD, RxD Chapter 11, “Serial Communications Interface (S08SCIV4)”
Oscillator/clocking EXTAL, XTAL Chapter 8, “Internal Clock Generator (S08ICGV4)”
Analog-to-digital ADPx Chapter 14, “Analog-to-Digital Converter (SOBADC10V1)”
Power/core BKGD/MS, Vpp, Vss Chapter 2, “Pins and Connections”

Reset and interrupts RESET, IRQ Chapter 5, “Resets, Interrupts, and System Configuration”
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