4\
KEFRRERHE Y45 : QFN_Addendum
Fi Ui

BT 0, 201447 H

H QFN AR HI R

ARG AL T AT FTIR S 0 98A BB RN Yn T I E . T —ue i dk h S 201 B 28,
BUIRP KL T2, ESR TR TEIBE (£42 B2 Rsus #i) (HiZk) w2,
B, 1515 1H Freescale.com J14% 2 & ¥ 45 1 #T 98A B HL 5.

o QFN Bt RIS 215 5., 155 W EB806: OFN FIDFN £/ |- 4275 #4597 1%
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| ™|

R (&%) SFXHS LT (L) BIRICHHR

Eiiae) ARHR =3
MC68HC908JW32 48 QFN 98ARH99048A 98ASA00466D
MC9S08AC16
MC9S908AC60
MC9S08AC128
MC9S08AWG60
MC9S08GB60A
MC9S08GT16A
MC9S08JM16
MC9S08JM60
MC9S08LL16
MC9S08QE128
MC9S08QE32
MC9S08RG60
MCF51CN128
MCORSO08LA8 48 QFN 98ARL10606D 98ASA00466D
MC9S08GT16A 32 QFN 98ARH99035A 98ASA00473D
MC9S908QE32 32 QFN 98ARE10566D 98ASA00473D
MC9S908QES8 32 QFN 98ASA00071D 98ASA00736D
MC9S08JS16 24 QFN 98ARL10608D 98ASA00734D
MC9S08QB8
MC9S08QG8 24 QFN 98ARL10605D 98ASA00474D
MC9S08SH8 24 QFN 98ARE10714D 98ASA00474D
MCORS08KB12 24 QFN 98ASA00087D 98ASA00602D
MC9S08QG8 16 QFN 98ARE10614D 98ASA00671D
MC9RS08KB12 8 DFN 98ARL10557D 98ASA00672D
MC9S08QG8
MC9RS08KA2 6 DFN 98ARL10602D 98ASA00735D

2

KERRERE

IR BARERE

# QFN BRA-EITRS K384, BITHR 0

MC9S08AC128 8 firfuidzs ki 28

R
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8 /it HCS08 R ibE A H T (CPU)
40MHz HCS08 CPU (kb B8 5T)
20MHz #2555
¥RInT BGND. CALL #1 RTC 484 HCO08 #5 44
o ZFEATURAFII AR E ERG,
2R ME b FR AT o B R U7 I A P A b R 9 T A
FFRH
. ER=RN Y
o WIS IIRE SO VLR B PR R T S O
Fr ERARA SR AR 1) 5 A B AN T 50D
o LEEEASE ICE) ik, A5 =K
ZRFINAMlR . AR FIFO, H Tt
T S R A . SRR S A
R IR
o IA 128K INfF——1F 4 TAE s RE R T s B/ 4
TR
ik 8K AL 45 (RAMD
7 15 AR 232807 i1 RAM AT FLASH P4 25 1) 224 FL i
B IR L T
BRI ELAE f A IERES . MBI B EE ] ICG
MEELFEAT RS B NVM AS BT 1) 350 A i) b
RGMRY
o ANEMITFEAERIZIT (COP) HE, niEFMk
L[ PN AT B R B 2R N BB AT
«  CRC RN &G A AZ T PRGN TR 2
o ST EL R R A
A BB AR E A E R A
FEEA G HAFHLEA. (POR)
XSS : MC9S08AC128

&iThit 4, 8/2011

‘/RoHS
MC9S08AC128

A S A T 5 2o BAR RS AE 2
WA ENSL A SATIEA

©Freescale Semiconductor, Inc., 2007-2011. %% A HSH .

917A-03

840B-01 824D-02

Rkt N
o EREI PSS

A&

« ADC—16i#i&, 10 fisr#i%k, 2.50S FHuta, H
S hae, WBEARE, NHWESEEE

o SCIx—MAN 3 #F LIN 2.0 BT SAE J2602 3 i
SEATIE G OEE, £ TAREE (NRZ); EF
BN AT BB 15 shii g

o SPIx—— A EF—AMY B ATHMEEE O X
TECRR A WG RN AR B AR
;s MSB i seak LSB it Jef i

o NC—EERH I S ZRIEER; =ik 100 kbps, K2k
i3, ZEEME; ARAENMNE; P WIRENZE A
Piflhin; TR A 10 7 -1k

o TPMx——A 2 @IERP A 6 @iE 16 ALt &8/ keh
TEEIEI A (TPM) #ibk: FANEE F R
3R, Hr LEECRIA T 5 PWM Thik. AT 2%
MR AT LANC B 9T cha EHIZE. &0 PWM
(CPWM) Nnels

+  KBI— 8 &l 4L b ik

L PN
o Z35 70 AN IEFE N S
o BN 5] B R R ]
D SR T T AW O € S Bvistl e D I et i
i
E= vl
« B8O 4MKIHIUFEE (LQFP)
« B4 EIUFEE (QFP)
o A8 DU EE (QFND
o A4 EHTIAVLSFE A (LQFP)
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1

H2HE
5l BEAE *E%jc *)__J!'
72N 3.9 WHINBIERBIE.....24
...................... 3.91 ICG MM . ...........25
2.1 sl . .. 5 BA0ACHHME ..o 27
w3 30 BN ..o 27
SRR 7 R4 ... 11 3.10.2 i+ 2¢/PWM (TPM) Hilfitint......28
31 A 311 SPISFAE ..o 30
22 342 TNGITHIME ..o 33
11 313 EMCHERE ... 34
32 MK 11 SABAEEH . 34
33 AW .. 11 4
34 BRME L 13 TS BRI A 4K.....35
3.5 ESD RIS GRE . ... 14 41 AMEE 35
36 DCHHE.......ccoviiiiieiin 14 42 EATWEMERE RS 35
37 HENHEARE. ..o 18 43 WUBRELC. ... 35
3.8 ADC % b5
P TS 37
MC9S08AC128 MCU Series Data Sheet, Rev.
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MCY9S08AC128 FFIZFHEFH (MCISO08ACI28RM )
BETZPE R SR, AFERERER. NE. EEMGW . FEeE X, w5, CPU AT
HHNERHLE E

A RECH A IS0, 17 B AT R0 -

Http://www.freescale.com

F1E

&g

MC9S08AC128 /LA . mEfAE HCS08 541 8 fifd=Hil 25 8t (MCU) FIR R .
MC9S08AC128 fif FH 18 55 '] HCS08 1% > o

1.1 MCU 5HH

HEEIZE I 1-1 fi7n 7 MC9S08AC128 %1 MCU [FI45H .

MC9SO08AC+28-MCU-Series DataSheet, Rev4
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B1E REMR

u - Pin not connected in 64-pin and 48-pin packages

HCS08 CORE DEBUG
MODULE (DBG)
BKGD/MSt-~ BDC CPU CYCLIC REDUNDANCY
CHECK MODULE (CRC)
- HCS08 SYSTEM CONTROL INTERNAL CLOCK
RESETS AND INTERRUPTS GENERATOR (ICG)
MODES OF OPERATION | |- — _— _ _ _ | EXTAL
QTPMOLK » POWER MANAGEMENT LOW-POWER OSC EXTh
R
8-BIT KEYBOARD KB P7-KBI1P0
‘ IRQ ‘ ‘ LVD INTERRUPT MODULE (KBIH) [
Vooap -
v = 10-BIT
o > ANALOG-TO-DIGITAL | AD1P15-AD1PO
REFL > CONVERTER (ADC)
VREFH -
USERMEMORY <Lt
FLASH, RAM IIC MODULE (IIC1) SDA
y -
(BYTES)
(AW128 = 128K, 8K)
(AW96 = 96K, 6K) SERIAL COMMUNICATIONS | BXD1
INTERFACE MODULE (SCHH) |  TXD1
v < >
Db —» VOLTAGE REGULATOR
Vs —m SERIAL COMMUNICATIONS | BXP2 o
PTJ7 <« INTERFACE MODULE (SCI2) | ( TXD2 |
| ]
i spsckd
5
PTJ4 <—|= MOSH
PTJ3 <-2|S SERIAL PERIPHERAL —
PTJ2 <2 INTERFACE MODULE (SPI1) |t—=
PTI <> <51 »
PTJ0 ~—= SPSCK2
] SERIAL PERIPHERAL MOSI2
PTHEMISO2 <3 INTERFACE MODULE (SPI2) |~ mIS02
PTH5MOSI2 <=
PTH4/SPSCK2 <t =
PTH3/TPM2CH5 <" & o CHANNEL TR TPM1CLK or TPMCLK
PTH2/TPM2CH4 <2 | & - -~ —
PTH1/TPM2CH3 <€ MODULE (TPM1) | M1CHO-TPM1CHS
PTHO/TPM2CH2 <2
— TPM2CLK or TPMCLK
" [
PTGB/EXTAL<—» 6-CHANNEL TIMER/PWM TPM2CHO-TPM2CHS
PTGS/XTAL <53 (5 MODULE (TPM2) ——
PTGA/KBITP4 < b=
PTG3/KBI1P3 <—| & TPMCLK
PTG2/KBITP2 <—| T 2-CHANNEL TIMER/PWM =75y a05
[
PTG1/KBI1P1 ~— MODULE (TPM3) TPM3CHO
PTGO/KBIPO ~a—m -

0 - Pin not connected in 48-pin

and 44-pin package

«—» PTA7
-«—>» PTA6
-«—>» PTAS
-«—» PTA4
-«—>» PTA3
-«—» PTA2
-« PTA1
-«—>» PTAO

PORT A
Y [=1{=R=] =]

< PTB7/AD1P7

<« » PTB6/AD1P6
4%:- PTBS/AD1P5
~«—>» PTB4/AD1P4
~—>» PTB3/AD1P3
<«—> PTB2/AD1P2
~—» PTB1/TPM3CH1/AD1P1

-«—>» PTBO/TPM3CHO/AD1PO

PORT B

<2 PTCS
«—> PTC5/RXD2
<« PTC4
> PTC3/TXD2
«—» PTC2/MCLK
«—» PTC1/SDA1

PORT C

~—» PTCO/SCL1

<« PTD7/KBI1P7/AD1P15
<« PTD6/TPMICLK/AD1P14
<«

<« PTD4/TPM2CLK/AD1P12
~«—>» PTD3/KBI1PS/AD1P11

~«—>» PTD2/KBI1P5/AD1P10
-

-

PORT D

[ J~e—» PTE7/SPSCK1
<«—>» PTEG/MOSI
«—>» PTE5/MISO1
«—> PTE4/SS1

<—> PTES/TPMICH1
<—» PTE2/TPMCHO
<—> PTE1/RxD1
| |~ PTEO/TXD1

PORT E

<« PTF7
<«—» PTF6
<«—>» PTF5/TPM2CH1
<«—> PTF4/TPM2CHO

PORT F

-Pin

<> PTF3/TPM1CH5
<> PTF2/TPM1CH4
<«—> PTF1/TPM1CH3
<«—>» PTFO/TPMICH2

not connected in 44-pin package
PTD5/AD1P13

PTD1/AD1P9 PTDO/AD1P8
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¥ 2 & 5| HAER

AR R BB S G S . EaEIIAE. HE5 N RGERNE S TS,

2.1

B 11, MC9S08AC128 AFIHIER

&) b ™

] 2-1 7x MC9S08AC128 %1% 4% ) 80 £ LQFP £ 5] [ /i -
<t [aV]
wa A
L9 2
Qe 2
« | o g — E d @ g =
ggdggoEZA 2 ==*S -
EESEE602238 GTk= SEIES
EEaSsfffzs 555 =555 %
OOOITIXIITOO0 0ol oo oG
FEEFRFRERFRRFREFEF O OFFX O 0OFFFEFRF
oo >>000>>00000
O OM~NOWULTON—TOON~NOWLTOHON —
IRQ/TPMCLK ]2 O 59 |—1 PTD3/KBI1P6/AD1P11
RESET {3 58 [— PTD2/KBI1P5/AD1P10
PTFO/TPM1CH2 []4 57| 1 Vssap
PTF1/TPM1CH3 (|5 56 |1 Vooap
PTF2/TPM1CH4 (|6 55| PTD1/AD1P9
PTF3/TPM1CH5 (|7 54 |— PTDO/AD1P8
PTF4/TPM2CHO (|8 531 ﬁ:gﬁg}ﬁg
PTC6 ]9 ) 52—
PTF7 |10 80-Pin 51| PTBS/AD1PS
PTFS/TPM2CH1 |11 LQFP 50| | PTB4/AD1P4
PTFe L]12 49| PTB3/AD1P3
PTJo 13 48 [— PTB2/AD1P2
PTJ1 |14 47 |— PTB1/TPM3CH1/AD1P1
PTJ2 (|15 46 | PTBO/TPM3CHO/AD1PO
PTJ3 16 45 |— PTH3/TPM2CH5
PTEO/TXD1 17 44 [— PTH2TPM2CH4
PTE1/RxD1 (] 18 43 |1 PTHI/TPM2CH3
PTE2/TPM1CHO {19 :f g gjrggrrpmzcuz
NANANANANANNNNOOOOOOOOHOOOT
UUUJJJUUUUUUUJUHUUUU Note: Pin names in bold
Hho-L BRIV R IZIRILS are lost in lower pin count
[ Ne] ¥ OO OO A0 0 < <C<C<C<C<C <L
|3288>>EEEE5£§EEEEEEE packages.
s s ELE
wl = S —
SRR 2g8
o

%2 5 5l AER

B 2-1. 80 4t LQFP 35X MC9S08AC128 &%

K 2-2 BIR MC9S0SAC128 R4 441 64 £ A4 AL i
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o

b4
-
= &
- 2 5323 g
o~ - - - a = o o &
S 8 3 % 3 L E 2 E 5 5 3
£ £ = @ ¢ x5 , = E = = x
c2 28 gt FERBEEEGSD
o n o o o = o a ee] > > E E o o o
bl [ [T AT I ITTIrTI 1] [ss]
p104 [7] @ 63 62 61 60 59 58 57 56 55 54 53 52 51 50 STGAKBIP3
IHQ!’I’FMCLKE 2 47 l:] PTD3/KBI1P6/AD1P11
RESET [ |3 46 [ ] PTD2KBI{PS/AD1P10
PTFOTPMICH2 [ | 4 45 ] Vsspo
PTFI/TPMICH3 [ | 5 4“1 Voow
PTF2/TPMICH4 [ | 6 43| | PTD1/AD1PY
PTF3TPMICHS [ | 7 42 [ PTDO/AD1P8
PTF4TPM2CHO [ | 8 . 41 PTB7/AD1P7
L 64-Pin QFP [ ]
PTC6 [ | ¢ 40 [ ] pTB6/ADIPE
PTF7 [ |10 30 [ ] PTBS/AD1PS
PTFS/TPM2CH1 [ |11 38 | | PTB4/AD1P4
PTFs [ |12 37| ] PTB3/ADIPS
PTEOTXD1 [ |18 36 [ ] PTB2/ADIP2
PTE1/RXD1 [ |14 35 [ ] PTBI/TPM3CH1/AD1P1
PTE2TPM1CHO [ |15 34 [ ] PTBOTPM3CHO/AD1PO
PTE3/TPMICH1 [16 33| PTA7
e 18 19 20 21 22 23 24 25 26 27 28 29 30 3
LT LT LT L R . .
|,_ - = = » 0 o = N 9 = 9 ®w = w © Note: Pin names in bold
0w O » X ] O & o o < < < < g < < . .
@ 2 9 8 = * 3 3 5 K EE & E E E are lost in lower pin count
o= = 5 x X X packages.
= EoE g s & o
S E K &

& 2-2, MC9S08AC128 &% 64 4 QFP £f3&
2% 3R

K 2-1 B8 MC9S0SAC128 R AW 441 48 &AL .
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PTC4
IRQ/TPMCLK
RESET
PTFO/TPM1CH2
PTF1/TPM1CH3
PTF4/TPM2CHO
PTF5/TPM2CH1
PTF6
PTEO/TxD1
PTE1/RxD1
PTE2/TPM1CHO

PTES/TPM1CH1

Sy Sz 5 E 2 g

EE 238 5 & 2 2

83 3858 ,8 88 8 § 3

EE EEE SR E S £ LR
e ]I [
47 46 45 44 43 42 41 40 39 38
[ ] 3 [ ]
e 3 [ ]
D4 33|:|
s 2 [ ]

48-Pin QFN
[ s s [ ]
[ ] o[ ]
[] 20 [ ]
[] 28 [ ]
[] o7 [ ]
[] 26 []
14 15 16 17 18 19 20 21 22 23

OO0

2 5 3 ¥ # 8 & & & 2 = &

i 282 T @gggghs ek

E BB 2 S 5 3

B R E E E

2

7

8

9

1

0
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PTGS3/KBI1P3
PTD3/KBI1P6/AD1P11

PTD2KBI1P5/AD1P10
Vssan

Vopap

PTD1/AD1P9
PTDO/AD1P8
PTB3/AD1P3
PTB2/AD1P2
PTB1/TPM3CH1/AD1P1
PTBO/TPM3CHO/AD1PO

PTA7

MC9SO08AC+28-MCU-Series DataSheet, Rev4
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o

|
ER: SUHARRERIER

FRTEBURME .
2-1, 48 % QFN 3f%:X) MC9S08AC128 &5
%2 & JIHAELE
2-3 78 MC9S08AC128 R 517 1] 44 £ LQFP 5| JiI 7> ic .
o x ZI —
. -
E2S838 §k¢2
83 8 538 o8 8 ¢ § &
E F R R E £ E E & &£ &
]l [ [T IT I AT I T 1T 1[4
@ 4 4 41 40 39 38 87 36 85
PTC4 [ 1] 33] PTG3/KBI1P3
IRQTPMCLK [ | 2 32 []PTD3KBItPE/ADIP1T
RESET [ | 3 31 [ ]PTD2KBI1PS/ADIP10
PTFO/TPM1CH2 |: 4 30 :lVSSAD
PTFA/TPMICH3 [ | 5 28 [ ] Voowo
PTF4TPM2CHO [ | 6 44-Pin LQFP 28 || PTDIADIPY
PTFSTPM2CHT || 7 27 []PTDOAD1PS
PTEOTXD1 [ | 8 26 [ ] PTB3/ADIPS
PTEI/RXD1 [ | 9 25 || PTB2/AD1P2
PTE2/TPM1CHO [ | 10 24 || PTBI/TPMICH1/AD1P1
PTES/TPM1CH! [11] 23] PTBOTPMCHO/AD1PO
13 14 15 16 17 18 19 20 2
v LT T 22
gz BEEE Rz
3 s 22 g g g™ ¢®
5@ 8 2 8 &5 8
S E E E

&] 2-3. MC9S08AC128 2%l 44 £ LQFP # %

& 2-4, A5 ETHER G BT
MNIRFIE BAK <-- tRseHAL —->B R

80 | 64 | 48 | 44 | mOm4t Alt 1 F/R4E 2

1 1 1 1 PTC4

2 2 2 2 IRQ TPMCLK!

3 3 3 3 ik
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4 4 4 4 PTFO TPM1CH2
5 5 5 5 PTF1 TPM1CH3
6 6 — | — PTF2 TPM1CH4
7 7 — | — PTF3 TPM1CH5
8 8 6 6 PTF4 TPM2CHO
9 9 — | — PTC6
10| 10| — | — PTF7
1M1 1 7 7 PTF5 TPM2CHA1
12| 12 8 — PTF6

K 2-4. BOSIHHHHTIEATREE (8

NN BRIK <-- L YA >R
80 | 64 | 48 | 44 | mOR4r Alt 1 FI/R%E 2
13 —| — | — PTJO
14| —| —| — PTJ1
15 —| —| — PTJ2
6| —| —| — PTJ3
17| 13| 9| 8 PTEO TxD1
18| 14| 10| 9 PTE1 RxD1
19| 15| 11| 10 PTE2 | TPM1CHO
20| 16| 12 | 11 PTE3 | TPM1CH1
21| 17| 13| 12 PTE4 SS1
22| 18| 14| 13 PTES5 MISO1
23| 19| 15| 14 PTE6 MOSI1
24| 20| 16| 15 PTE7 SPSCK1
25| 21| 17 | 16 | Ve nz

NXP
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26 | 22| 18| 17| Vi

27| —| —| —| PTM

28| —| —| —| PTJ5

29| —| —| —| PTJe

0| —| —| —| PTJ7

31| 23| 19| 18| PTGO | KBI1PO
32| 24| 20| 19| PTG1 | KBI1P1
33| 25| 21| 20| PTG2 | KBI1P2
34| 26| 22| 21| PTAO

35 | 27| 23| 22| PTAT

36| 28| 24| — | PTA2

37| 20| —| —| PTA3

38| 3| —| —| PTA4

39| 31| —| —| PTA5

40 | 32| — | — | PTA6

41| 33| 25| — | PTA7

42| —| —| —| PTHO | TPM2CH2
43| —| —| —| PTH1 | TPM2CH3
44| —| —| —| PTH2 | TPM2CH4
45| — | — | —| PTH3 | TPM2CH5
46 | 34| 26 | 23| PTBO | TPM3CHO| AD1PO
47| 35| 27| 24| PTB1 | TPM3CH1| AD1P1
48| 36| 28| 25| PTB2 | ADIP2
49| 37| 29| 26| PTB3 | ADIP3
50| 38| — | — | PTB4 | AD1P4
51| 39| — | —| PTB5 | AD1P5

MC9S08AC128 MCU Series Data Sheet, Rev. 4
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52

40

— | — | PTBS

AD1P6

53

41

— | — | PTB7

AD1P7

MC9SO08AC+28-MCU-Series DataSheet, Rev4
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X

2% 5| e
R 2-4. LA EHEEIGI TR (8
M NIREFIRG =ik <-- K7/ LA ->ER
80 | 64 | 48 | 44 | W&+ Alt 1 P /R4 2
54 | 42 | 30 | 27 PTDO AD1P8
55 | 43| 31 28 PTD1 AD1P9
56 | 44 | 32| 29 VDDAD
57 | 45| 33| 30 VSSAD
58 | 46 | 34 | 31 PTD2 KBI1P5 AD1P10
59 | 47 | 35| 32 PTD3 KBI1P6 AD1P11
60 | 48 | 36 | 33 PTG3 KBI1P3
61 49 | 37 | — PTG4 KBI1P4
62| 50| — | — PTD4 TPM2CLK| AD1P12
63 | 51 — | — PTD5 AD1P13
64 | 52| — | — PTD6 TPM1CLK| AD1P14
65| 53 | — | — PTD7 KBI1P7 AD1P15
66 54 38 34 VREFH
67 55 39 35 VREFL
68 | 56 | 40 | 36 BKGD 7+
69 | 57 | 41 37 PTG5 XTAL
70 | 58 | 42 | 38 PTG6 i )
71 59 | 43 | 39 | Vagrup®
2 — | —| — | Vau
(NC)
73 | 60 | 44 | 40 PTCO SCL1
74 | 61 45 | 41 PTC1 SDA1
B - — | — PTH4 SPSCK2
M| —| — | — PTH5 MOSI2
7 — | — | — PTH6 MISO2
10 Freescale Semiconductor
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78 | 62 | 46 | 42 PTC2 MCLK
79 | 63 | 47 | 43 PTC3 TxD2
80 | 64 | 48| 44 PTC5 RxD2

"TPMCLK. TPM1CLK I TPM2CLK @5l i &, &
J&, TPM1CLK. TPM2CLK il TPMCLK 4 5% Fi T TPM1.
TPM2 il TPM3.

MC9S08AC128 MCU RJI$#ER, BiTIR 4

BIE
FL AT B PPl

3.1 fRi B A48

A AR VT .

3.2 SH R

AN SRR RS BOE N & IOTESBIRIE. O TARE A TR 202K, JRRIS R TR AR R AR i 2

.
%3'10 %ﬁﬁ%
P X e S HG ARG AN SRR AL B A P2 A R A BRI
| , s
c XL SRR I I I i R AR A B G T AR SRR AR /N R SR EL A
FRT

Hh R I BT (AR T .

BrAR A U], 15X L S HOE I I AR ST SR O ST 4 /MR A R AT BT RAE RSB A . T

D XS R R F

Zid
Sy B RAE SRR PR “COH B

Freescale Semiconductor
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b

unapter 3 Electrical Characteristics and Timing Specifications

3.3 R R

Y RAE (SR, RS (R R (B T AR . TR 7T b B (RO RR IR 3-2 7T Rl 2 i 1 4l 4
PSR A WA AR . A TR S, S AT R R
P AL A 1L R P AR P s (LR, R USCRIIE A TS MG, DB G % e B B B I 4 5 T
B PRI PR . A PO A 28852 B3 S O R R P (AT, V s pe 3RV )

MC9S08AC128 RFHiER, BT 4

R 3-2, HXBEITEL

P & ME L:=FivA
YR R \% 2L -0.3 % +5.8 \Y,
iﬁ])\ EELII: \Y i -0.3 @J V « )Lt \%
0.3
BRI Fo 025 ]
| IRE CERHTArEE5 D 1, 2, 1 -
BRHIRHEA V 4|, eI 120 i
IR E25 TStg —55 F|+150 0%
C

TN AL ZI AL IR A AR RE BB SRR E PR B A B AE, T RIE (VD R 1) R (Vg

wp) BT, SRJE AP AS B EE TR A

2 P hReEAR R AT A HR E B V gy p e ATV 410

" Power supply must maintain regulation within operating Vpp range during instantaneous and
operating maximum current conditions. If positive injection current (Vi, > Vpp) is greater than
Iop, the injection current may flow out of Vpp and could result in external power supply going out
of regulation. Ensure external Vpp load will shunt current greater than maximum injection
current. This will be the greatest risk when the MCU is not consuming power. Examples are: if
no system clock is present, or if the clock rate is very low which would reduce overall power

consumption.
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Vo=V ()

Vpo—Vor (V)
-30.0E-3
~25.0E-3
P
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~20.0E-3 7 2E9C
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3.7 HE R ERL IR R
R 3-7. BERIEIRRRE
2H | = V% It T
— Lo RA (qs[ep)
W‘I ‘53 %ﬁ *ﬂ‘u:p (R 12 %ﬁ% iﬁi
B | C N
- 2 5 1.1 1.43
BT A N H R A —40 3| 1250
1 (CPU 4= 2 MHz, fastiis= 1 Rl %)L 3 | 1.0 12 | B | amc
Cl MHD
- ) 4 5 6.7 8.0
E/Tfﬁﬁﬁ%ﬁmﬂiﬁ: —40 3] 1250
2 (CPU 4H=16 MHz, f /%= 8 Rl L 3 6 75 | B | ame
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7 | Stop2 LR IR 25 0% | —40 3850
3 S21 % 5 160 o | FHEC
C L 1.0 ¥

1 Typical values are based on characterization data at 250C unless otherwise stated. See Figure 3-5 through Figure 3-7 for
typical curves across voltage/temperature.
2 All modules except ADC active, ICG configured for FBE, and does not include any dc loads on port pins

3 Every unit tested to this parameter. All other values in the Max column are guaranteed by characterization.
4 All modules except ADC active, ICG configured for FBE, and does not include any dc loads on port pins

5 Every unit tested to this parameter. All other values in the Max column are guaranteed by characterization.
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—40 %] 1250
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150 | o | fRC
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T8 C
0]
3
g
A
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0.8 &
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¥ | —40 3] 1250
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3 o
g
A
S3l % 7
m 1.0
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=2 5 | 300 "A | 403 1250
5 f5 1k 2 8% 1k 3 1) RTI hnpe s 1 #H} C
C
500 —40 ) 850
3 300 nA .
S23IDDRTI 500 THEC

1 Most customers are expected to find that auto-wakeup from stop2 or stop3 can be used instead of the higher current wait
mode. Wait mode typical is 560 OA at 3 V with fg,s = 1 MHz.
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g
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2
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1 Values given under the following conditions: low range operation (RANGE = 0) with a 32.768kHz crystal, low power mode
(HGO = 0), clock monitor disabled (LOCD = 1).
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18

16 —+ 20 MHz, ADC off, FEE, 25°C

/ - 20 MHZ, ADC Off, FBE, 25°C

14 /

10 /

8 ———1 8 MHz, ADC off, FEE, 25°C

// < 8MHz, ADC off, FBE, 25°C
6
N < 1 MHz, ADC off, FEE, 25°C
, <1 MHz, ADC off, FBE, 25°C
0 T T | T | T |

2.2 2.6 3.0 3.4 3.8 4.2 4.6 5.0 54
VL

Ve ANEBI B i R HOR A SR T . 6T FEE BERX, AN S Hi% A 4AMHzZ
3-5. HELBAT | 4 % F FBE 1 FEE R, ) %V 41
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3.8 ADC ¥t
% 3-8, 51X 10 fir ADC L&A
FHE B Symb S R | FRE | B
vayant VDDAD 2.7 —_ 55 Vv
Y — _
=V AVESTQVE- I VoAb 100 0 +100 -
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U \:ﬁjﬁ#ﬂ?ﬂ Vs n® (Ve | gVesap | 400 0 100 |
W B%HE-VSSAD) 2
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e
. . et )
LR LR fFEik, EE, A — 0.011 1 .
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FX pDAD
i R VADIN VREFL . VREFH Vv
A e ? _
BMAA CADIN 45 55 pF
N - _ 3 5 KO
RADIN
10 AR fapok™
. 4MHz
ALY L FE FRR — — 5
MCU fty5h 3 ook <4MHz o _ _ 10 | KO
8 itz (T E 2 fapck) — — 10
#i# (ADLPC =0) AN 0.4 — 8.0
LS
ADC H 4t i) i 4 2 ADCK Je Ak
f&Ih#E (ADLPC=1) 0.4 — 4.0
—400C % 25075 C LS 3266 | — | o
WAL BE 28 e
s 250C | 125054 C =4 3638 | — c
FhE _
LR AR R
i I 250+ C VTEMP25 B 1.396 — Y,

1 Typical values assume Vppap = 5.0 V, Temp = 250C, fapck = 1.0 MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.
2 dc potential difference.
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RRER% 10 RrBixt " B — | oos | ms | LSB
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T
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3 Typical values are based on characterization data at Vpp = 5.0V, 250C or is typical recommended value.
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T TG R ¢
FHECy
Sz LR b4
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e ZHR b7 _ 100 _
fEH25 (HGO = 0) SR KO
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3.9.1 ICG FHFRMH%

# 3-11. ICG HiEHH (Vppa= Vopa (741 B Vppa (BK), BEETELFE=-40 2] 1250C %)

£&F | =& FHIE g Sk By E k) L:=VivA
L (o 5
B

4 See crystal or resonator manufacturer's recommendation.
5 Typical values are based on characterization data at Vpp = 5.0V, 250C unless otherwise stated.
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PR as AR BB R % (REFS = 1)
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6 Self-clocked mode frequency is the frequency that the DCO generates when the FLL is open-loop.
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7 When any reset is initiated, internal circuitry drives the reset pin low for about 34 bus cycles and then samples the level on
the reset pin about 38 bus cycles later to distinguish external reset requests from internal requests.

8 This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized in that case.
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9 Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range —400C to 1250C.

Figure 3-10. Reset Timing
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10 Refer to Figure 3-15 through Figure 3-18.

1 All timing is shown with respect to 20% Vpp and 70% Vpp, unless noted; 100 pF load on all SPI
pins. All timing assumes slew rate control disabled and high drive strength enabled for SPI output
pins.

12 Maximum baud rate must be limited to 5 MHz due to pad input characteristics.
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