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MCU FEHE

1 MCU fEH

T HAEE TR T MCU I 45#)

Port D

HCS08 CORE
—
(—
CcPU BDC
MODULE (SIM
(SIM) " MODULE (KBI0)
N
| WDG | | IRQ INTER-INTEGRATED
CIRCUIT BUS (lIC)
| 1 kHz OSC || LVD
8-BIT MODULO TIMER
INTERRUPT PRIORITY A (MTIMo)
CONTROLLER(IPC) N
2-CH FLEX TIMER
ON-CHIP ICE AND 1 MODULE (FTMO)
DEBUG MODUE (DBG) N—
6-CH FLEX TIMER
USER FLASH MODULE (FTM2)
MC9S08PA16 = 16,384 bytes "\,:
MC9S08PA8 = 8,192 bytes SERIAL COMMUNICATION
INTERFACE (SCI0)
USER EEPROM
MCOS08PA16 = 256 bytes \,_"— SERIAL COMMUNICATION
MC9S08PA8 = 256 bytes INTERFACE (sc")
USER RAM ANALOG COMPARATOR
MC9S08PA16 = 2,048 bytes \,7"7 (ACMP)
MC9S08PAS = 2,048 bytes
REAL-TIME CLOCK
(RTC)
20 MHz INTERNAL CLOCK A
SOURCE (ICS) N
SERIAL PERIPHERAL
EXT, INTERFACE (SPI0)
EXTERNAL OSCILLATOR A
XJAL SOURCE (XOSC) N
Vop
Vss
Voo POWER MANAGEMENT A
VDD4' CONTROLLER (PMC) N—
VSS4.
VREF]
v—“‘DDA 12-CH 12-BIT
gHEF: ANALOG-TO-DIGITAL —
ssay, | CONVERTER(ADC)
CYCLIC REDUNDANCY A
CHECK (CRC) N

1. PTA2 and PTA3 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. PTDO. PTD1. PTB4 F PTB5 B D\$R A S s/ R sh IR K 5h 58 »
4.V FRBEDNEN 1)V g ns (44 5H3EH 4N 11, 27 F028) RHALE 3241, 20 4158 16 £H36 4,
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Port E | |
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—PTB2/KBIOP6/SPSCKO/ADP6
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(KB)
RAM 2 2 2 2 2 2 2 2 2 2

(KB)
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(B)
12 fif 12ch 12ch 10ch 10ch 6¢ch 12ch 12ch 10ch 10ch 6¢ch
ADC
16 fir 6ch+2ch | 6¢h+2ch | 6¢ch+2ch | 6¢ch+2ch | 2ch+2ch | 6¢h+2ch | 6¢ch+2ch | 6¢ch+2ch | 6¢ch+2ch | 2ch+2ch
FlexTimer
8 fir 1 1 1 1 1 1 1 1 1 1
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ACMP 1 1 1 1 1 1 1 1 1 1
RTC & & = = 2z 2 2 = =& R
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CRC = = = = = = = = = =
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) B8ORS SIS Rl g R _E 4 fiBH

& Eiipu Min. Max. BT
V %)L LY L -0.3 6.0 Vv
Fzn BRHERHEAV 4, — 120 4
VDIO Mt NHE (RESET. EXTAL. XTAL 52 IE (I FF A 5] -0.3 Vog+ 0.3 v
il PTA2 Fi1 PTA3 [4:4H)
HrmABE (EIERTFEEHKE PTA2 #1 PTA3) -0.3 6
VAIO B!, EE . EXTAL 1 XTAL Hi A fE -0.3 Vgt 0.3
o H BT e K PR SR S L IRIBR - G T B i 1 5D -25 25 i
VDDA DL FL R L V4 —0.3 V o4+ 0.3 \Y%
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6 HE

6.1 JEFFRESHMME

6.1.1 DC %
AT EAEA S HYREDOR A VO 51 I f1E 2

#* 3. DC %t
& F8} iR e Ha AUy 1 Max LA
C
— — TAEHE — 2.7 — 55 \%
Vi =2 e BT 1O 51, #xiE | 5V, lpws| V-0.8 — — \%
KB R A =
C -5
=2 3V, lpwr | V4-0.8 — — \Y,
=-2.5mA
C
=2 SIS, & | 5V, lpws| V-0.8 — — Y
Bt IXZN SR 2 =
C -20 mA
% 3V, lpws| Viy-0.8 — — \Y
-
C -10 mA
F oHT D MR | SRR TRE 5V — — -100 i1
i 1 3V — — -50
VoL T WHEREE | BTE VOB, R | 5V, lpus — — 0.8 \Y
IX ) =5 E%
C
% 3V, lpwmn — — 0.8 \Y;
-
C 2.5 %%
£ FHRIKAEI, & |5V, |pas — — 0.8 \Y;
UK B 2 =20 2%
C
¥ 3V, lygmn — — 0.8 \Y
=
C 10 =%
oLt D BRI | BB o X T TR 5V — — 100 i1
ity 1 3V — — 50
ViH P LIPS IESE 2PN V¢ >4.5V | 0.70 x V 4, — — v
¥ Vo) >2.7V | 0.75 x V 4, — —
C
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ViL P MNEHE P N V ) >4.5V — — 030xVyy, | V
7 Vo) >2.7V — — 0.35 x V 4,
C
VHys ¥ PN =] B BN — 0.06 x V 4, — — ZfR
C
[1 4] P | AHIRET | FrAEMANEIE (B | V=V — 0.1 1 HA
51D EE AV
kS
T — 4.
FEFF R SIS
* 3. DC Kt (&)
& *8& iR a5 HAUy 1 Max Bpy
|1 2] Hi-z IR | i G | V= Vo — 0.1 1 HA
) MR £ BV g
BE
[lozToT| T BIRME S | URFTERAMIO | Vg=V 4, — — 2 pA
BT g A A 3V ke
C Hi-Z 51 i L%
7+ RpU P bk HHA | FrAESCERAN, JaH — 30.0 — 50.0 kQ
Ja (B 110
PTA2 1 PTA3 LLAMT
5|
FHftRpus| P hARHHSE | PTA2 il PTA3 5| i — 30.0 — 60.0 kQ
Fic D | HREANAE BT PR V< V gt -0.2 — 2 i)
ase o Pyvoumil, @i |©) VT s — 25
FTE N7 51 B ST
FRCm | F WNHEE, FTE S — — — 7 pF
C
VA% 7 RAM £ 8 5 & — 2.0 — — \%
C
1. MAELE 25°C & . HR, RIR.
2. H75 PTB4. PTB5. PTDO. PTD1 i m dmit o
3. JBE M H PG S W A% BRI SE PR o FEAN B ANERII SR, ERiE RS,
4. BV, FTEThREMERAEME SN AL I BB V gy 1 ATV 410
5. I NDAREILETE EMME . B BT TR BRI BB S MR, TS IE S B R PR AR, AR5 1 K B
6. FIELAEIBAT V AR o BRI AR ST R A R ROTE . ISR IEFES IR (Vo> V ) RS, FENHGRR
TRE AV L 4 IF T RE S BOOMB IR . BALRINEE V ), 2 MCU AFERLIN,  SOBCRE 3 F m T ORIEN RR,
BB RGN B, B R R IR R AR GXR PR AR TR
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% 4. LVD A POR ##%

PR FiC Ejiipa 35 =it Max ¥ A
VPOR D POR HE il [k 1 2 1.5 1.75 2.0
VLVDH FRC T B AR A ) R A - e Y R 4.2 4.3 4.4
(Lvbv=1) 3
VLVW1H 7B C RIE T BE 140~ & 4.3 4.4 45 \Y;
BE (LVWV =
IR e ¥ 00
VLVW2H FHC 2 K RRE 4.5 4.5 4.6 Y
(LVWV =
01>
VLVW3H FHC 3 FI%E 4.6 4.6 4.7 \%
(LVWV =
10)
VLVW4H “FC 4 FE 4.7 47 4.8 \Y
(LVWV =
11
FrE F— 4.
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e
Pinout

already enabled can cause spurious edges to the lower priority
module. Disable all modules that share a pin before enabling
another module.

9.2 Device pin assignment

RESET

35| PTAO/KBIOPO/FTMOCHO/ACMPO/ADPO
PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1

44 PTA4/ACMPO/BKGD/MS
34

43| ] PTA5/IRQ/TCLKO/
42| ] PTC4/FTMOCHO
41[__] PTC5/FTMOCH1
40| PTEO/SPSCKO
39| PTE1/MOSIO
38| PTE2/MISO0
37[___] PTC6/RxD1
36| PTC7/TxD1

33[ | PTA2/KBIOP2/RXxDO0/SDA?
32| ] PTA3/KBIOP3/TXD0/SCL2

31 ] PTD2

30 ] PTD3

29| ] PTD4

1 Vpp

271 ] Vss

26| ] pTA6/FTM2FAULT1/ADP2
25| ] PTA7/FTM2FAULT2/ADP3
24”1 PTBO/KBIOP4/RxDO/ADP4
23] PTB1/KBIOP5/TxDO/ADP5

PTD1/FTM2CcH3! [
PTDO/FTM2CH2! [

PTE4TCLK2 [
PTE3/BUSOUT

Vpp []
Vppa Veern [
Vssa NVrere [

Vgs [}
PTB7/SCL/EXTAL
PTB6/SDA/XTAL

Vss

- O © 00 N O O H» OWN =
N
(]

Erqu—y

12

PTD7 [__|16
PTD6 [ |17
PTD5 |18

PTC1/FTM2CH1/ADP9 [_|19
PTCO/FTM2CHO/ADP8 [ 20
PTB3/KBIOP7/MOSIO/ADP7 [_| 21
PTB2/KBIOP6/SPSCKO/ADPE [ |22

PTB5/FTM2CH5/SS0’
PTB4/FTM2CH4/MISO0' 13

PTC3/FTM2CH3/ADP11 14
PTC2/FTM2CH2/ADP10 15

Pins in bold are not available on less pin-count packages.
1. High source/sink current pins
2. True open drain pins

Figure 22. MC9S08PA16 44-pin LQFP package
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Pinout

PTD1/FTM2CH3'
PTDO/FTM2CH2'
Vop

Vooa/VReFH
Vssa/VRerL

Vss
PTB7/SCL/EXTAL
PTB6/SDA/XTAL

Pins inbold are not available on less pin-count packages.

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

OO

o
o o
[alNa]
< <
o
o o
s =
23
2 i S =
= c"';)' I
a |w O O
ol S ©
' EE
S5gx T
288 g a
=58885¢3s¢
(@] x = = X X 0O Mm
IS LLbdpxx
S OUETBLO KNS =
<O 000 <<
EFFFEFFEFEFEE
[ Y a Y « WY « T « MY « O a I o Y
A O O O I~ O
MO MO MO N NN NN
1 241 PTA2/KBIOP2/RxD0/SDA2
2 23[ ] PTA3/KBIOP3/TxD0/SCL2
3 22 PTD2
4 21 PTD3
5 20 ] PTA6/FTM2FAULT1/ADP2
6 19| ] PTA7/FTM2FAULT2/ADP3
7 18]__] PTBO/KBIOP4/RxDO/ADP4
8 17]_1 PTB1/KBIOP5/TxDO/ADP5

[ R
e
s

PTB5/FTM2CH5/SS0! 9
PTB4/FTM2CH4/MISOO! 10

PTC3/FTM2CH3/ADP11
PTC2/FTM2CH2/ADP10
PTC1/FTM2CH1/ADP9
PTCO/FTM2CHO/ADP8
PTB3/KBIOP7/MOSIO/ADP7
PTB2/KBIOP6/SPSCKO0/ADP6

a4
s
e

Figure 23. MC9S08PA16 32-pin LQFP package

PTA5/IRQ/TCLKO/RESET
PTA4/ACMPO/BKGD/MS
Vop

Vss

PTB7/SCL/EXTAL
PTB6/SDA/XTAL
PTB5/FTM2CH5/SS0'
PTB4/FTM2CH4/MISOO!
PTC3/FTM2CH3/ADP11
PTC2/FTM2CH2/ADP10

O

S©® N TR ®N =

20
19
18
17
16
15
14
13
12
11

R[N NIR{R] R

Pins in bold are not available on less pin-count packages.

1. High source/sink current pins

2. True open drain pins

PTAO/KBIOPO/FTMOCHO/ACMPO/ADPO
PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1
PTA2/KBIOP2/RxD0/SDA?
PTA3/KBIOP3/TXxD0/SCL2
PTBO/KBIOP4/RxDO/ADP4
PTB1/KBIOP5/TxDO/ADP5
PTB2/KBIOP6/SPSCKO/ADP6
PTB3/KBIOP7/MOSIO/ADP7
PTCO/FTM2CHO/ADPS
PTC1/FTM2CH1/ADP9

Figure 24. MC9S08PA16 20-pin SOIC and TSSOP package
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PTA5/IRQ/TCLKO/RESET
PTA4/ACMPO/BKGD/MS
Vbp

Vss

PTB7/SCL/EXTAL
PTB6/SDA/XTAL
PTB5/FTM2CH5/SS0'
PTB4/FTM2CH4/MISO0'

Pins in bold are not available on less pin-count packages.

16
15
14
13
12
11
10

[T

o N o O~ WD =

N[ NIRIR[R

1. High source/sink current pins

2. True open drain pins

Revision history

PTAO0/KBIOPO/FTMOCHO/ACMPO/ADPO
PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1
PTA2/KBIOP2/RxD0/SDA2
PTA3/KBIOP3/TxD0/SCL2
PTB0/KBIOP4/RxD0/ADP4
PTB1/KBIOP5/TxD0/ADP5
PTB2/KBIOP6/SPSCK0/ADP6
PTB3/KBIOP7/MOSIO/ADP7

Figure 25. MC9S08PA16 16-pin TSSOP package

10 Revision history

The following table provides a revision history for this document.

Table 20. Revision history

Rev. No. Date

Substantial Changes

1 10/2012

Initial public release

2 09/2014

Updated Vpn and Vg, in DC characteristics

Updated footnote on the S3lpp in Supply current characteristics

Added EMC radiated emissions operating behaviors

Updated the typical of fi,;  to 31.25 kHz and updated footnote to

tacquire in External oscillator (XOSC) and ICS characteristics

» Updated the assumption for all the timing values in SPI switching
specifications

» Updated the rating descriptions for tgise @and tg4 in Control timing

¢ Updated the part number format to add new field for new part

numbers in Fields

3 06/2015

* Corrected the Min. of the teyystin Control timing
* Updated Thermal characteristics to add footnote to the T and
removed redundant information.Updated the symbol of 8,5 to Rgja-

4 03/2020

book.

* Added MCU block diagram.
* Added new parts of MC9S08PA16AMTJ, MC9S08PA16AMTG and
MC9S08PABAMTG and updated related information in the whole

Added new section of Orderable part numbers

Updated T; in the Thermal characteristics.

Updated flash characteristics in the NVM specifications
Updated S3Ipp values in the Supply current characteristics
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