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MC9S08AC16
MC9S908AC60
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MC9S08AWG60
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MC9S08GT16A
MC9S08JM16
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MC9S08LL16
MC9S08QE128
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MC9S08RG60
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MCO9RS08LA8 48 QFN 98ARL10606D 98ASA00466D
MC9S08GT16A 32 QFN 98ARH99035A 98ASA00473D
MC9S908QE32 32 QFN 98ARE10566D 98ASA00473D
MC9S908QE8 32 QFN 98ASA00071D 98ASA00736D
MC9S08JS16 24 QFN 98ARL10608D 98ASA00734D
MC9S08QB8
MC9S08QG8 24 QFN 98ARL10605D 98ASA00474D
MC9S08SH8 24 QFN 98ARE10714D 98ASA00474D
MC9RS08KB12 24 QFN 98ASA00087D 98ASA00602D
MC9S08QG8 16 QFN 98ARE10614D 98ASA00671D
MC9RS08KB12 8 DFN 98ARL10557D 98ASA00672D
MC9S08QG8
MC9RS08KA2 6 DFN 98ARL10602D 98ASA00735D
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2
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R Lt 10 A2 ADCHRME ... 35
B B 11 A3 WS ERARAHE . 39
3.5 ESD 183 R T IE oo 12 A4 PG ..o 39
3.15 EMC 1
1
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6 2010 4F10 | g% 1 R (UELKAH pu/R 41275 PTA[4:5], PTD[O:77)#1 PTE[0:7]% 69.5KQ £ 8.
H 27 H

7 201341 A | HHr |l 3K 8.

FER IS

BT R BCHT A : http://www.freescale.com

SEF M (MC9S08LL16RM)

BEITENREE, OFRER. AF. EEMPE, FE8E . bwmH 5|
fHI. CPU AT A REHAE B

MC9S08LL16 &FIfH %

1 MC9S08LL16 R %Kik

184557 MC9S08LL16 %1 MCU # ] H EI’JIJJ
#1. MCU iﬁuﬁaﬂéﬂﬁ MC9S08LL16 &H| TRk

A MC9S08LL16 MC9S08LLS
64 &1 48 &t 48 4t
% LQFP QFN/LQFP | QFN/LQFP
AT 16'3{?;5? &K (B 2K
FEZD
- 2080 2080 2080
ACMP B B B
ADC 8-ch 8-ch 8-ch
1C s B2 B2
IRQ & B R
KBI 8 8 8
SCI & & =
SPI . . B
TPM1 2ch 2ch 2ch
TPM2 2ch _ _
ol = = =
B 8x24 8x16 8x16
A 4x28 4x20 4x20
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1/O 5 1 38 31 31

MC9S08LL16 &5 R &

11/0O does not include two output-only port pins.

The block diagram in Figure 1 shows the structure of the MC9S08LL16 series MCU.

ME93508LL16-Series-MEU-DataSheet, Rev—7
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HCS08 CORE

INT

| CPU

l BKGD | | BKP

HCS08 SYSTEM CONTROL

RESETS AND INTERRUPTS
MODES OF OPERATION
POWER MANAGEMENT

USER FLASH A
(LL16 = 8K BYTES)

o VicD—
Vil tge—o
Vilog—r
ViLsa—

Veart

VCAPE
LCD[31:0]

Vob—

ON-CHIP ICE
DEBUG MODULE (DBG)

TIME OF DAY MODULE
(TOD)

8-BIT KEYBOARD
INTERRUPT (KBI)

BKGD/MS
-
SERIAL PERIPHERAL
RESET INTERFACE (SPI)
-
IRQ
1IC MODULE (liC)

2-CHANNEL TIMER/PWM

Vss—p.

(LL8 = 8K BYTES) (TPM2)
USER FLASH B 2-CHANNEL TIMER/PWM
(LL16 = 8K BYTES) (TPM1)
(LL8 = 2K BYTES)
SERIAL COMMUNICATIONS
USER RAM INTERFACE (SCI)
(LL16 = 2K BYTES)
(LL8 = 2K BYTES)
INTERNAL CLOCK XTAL
Source (ICS)
———————— EXTAL
LOW-POWER OSCILLATOR |[<€——
12-BIT
ANALOG-TO-DIGITAL
= CONVERTER (ADC)
LIQUID CRYSTAL
DISPLAY DRIVER
LCD _»| ANALOG COMPARATOR
- (ACMP)
VOLTAGE
REGULATOR KEY:

Vooa'VRerH

VSSA/ VREFL

E1D: b

Freescale Semiconductor

KBI[7:0]

S

SPSCK
MISO

” MOSI >

< SCL »
SDA

TPM2CHO

TPM2CH1
TCLK

TPM1CHO
-
TPM1CH1

TCLK

TxD 3

RxD

AD[7:0

ACMP-
ACMP+

ACMPO

® Pins not available on 48-pin packages.
LCD[23:16] not available on 48-pin packages.

PORT A

PORT B

PORT C

PORT D \ |

||

PORT E

|

PTAO/KBIPO/SS/ADPO
PTA1/KBIP1/SPSCK/ADP1
PTA2/KBIP2/SDA/MISO/ADP2
PTA3/KBIP3/SCL/MOSI/ADP3
PTA4/KBIP4/ADP4/LCD30
PTA5/KBIP5/ADP5/LCD31
PTA6/KBIP6/ADP6/ACMP+
PTA7/KBIP7/ADP7/ACMP-

-« PTB7/5S
-«—» PTB6/SPSCK @

-«—» PTBs/MOSliscL ®
< » PTB4/MISO/SDA ®

~<«—>»PTB3 ®
—» PTB2/RESET

-«—» PTB1/XTAL
~«—» PTBO/EXTAL

~-€«—» PTC7/IRQ/TCLK
—» PTC6/ACMPO//BKGD/MS
~«—» PTC5/TPM2CH1 ®
~«—» PTC4/TPM2CHO ®

~¢— PTC3/TPM1CH1

~«—» PTC2/TPM1CHO

-«—» PTC1/TxD
-«€—» PTCO/RxD

~«—>» PTD[7:0/LCD[7:0]

~«—» PTE[7:0/LCD[15:8]

Notes: When PTB2 is configured as RESET, pin becomes bi-directional with
output being open-drain drive containing an internal pull-up device.

When PTC6 is configured as BKGD, pin becomes bi-directional.

B 1. MC9S08LL16 R HIEE
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A

51 7B

PTE1/LCD9
PTEO/LCD8
PTD7/LCD7
PTDe/LCD6
PTD5/LCD5
PTD4/LCD4
PTD3/LCD3
PTD2/LCD2
PTD1/LCD1
PTDO/LCDO

Veaps
Veapz
VL
Vi
Vis
Viep

78 MCO9SOSLL16 Z 5 Be45 1 51 BB .

OO OO OO

O~ Mt W0

ooonoaoon

9899889

NS Toonet-22RaNRTR
uwuwuwwwoooooooooo
EEEERERS99R9228289
OO0
TOAN—T OO OMN~NOWFTOAN—O®D
1©O©O© O OWHNWHLWHLWLWHLWLWLWLWLW ST
2 O

3

4

5

6

7 64-Pin LQFP

8

9

PTB7/SS

Vbp
Vss
PTCO/RxD
PTC1/TxD

PTB3

PTB4/MISO/SDA

PTB1/XTAL
PTB5/MOSI/SCL

Vssa/VREFL
Vooa/VReFH
PTBO/EXTAL
PTB2/RESET
PTB6/SPSCK

+ 1
[aEya
33
£
© I~
a o
E
N
T
| m
2:
RS
[ala

¥E: Vrern/Vrerl WIBIEHE] Vopa/Vesas

LCD26

LCD27

LCD28

LCD29
PTA5/KBIP5/ADP5/LCD30
PTA4/KBIP4/ADP4/LCD31
PTA3/KBIP3/SCL/MOSI/ADP3
PTA2/KBIP2/SDA/MISO/ADP2
PTA1/KBIP1/SPSCK/ADP1
PTAO/KBIPO/SS/ADPO
PTC7/IRQ/TCLK
PTC6/ACMPO/BKGD/MS
PTC5/TPM2CH1
PTC4/TPM2CHO
PTC3/TPM1CH1
PTC2/TPM1CHO

B 2. MC9S08LL16 %71 64 4 LQFP 33
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6 PTD7/LCD7 [1]

i PTD6/LCDS [ |
PTD5/LCDS [
pTD4/LCDar [
PTD3LCD3 [
PTD2/LCD2 [ |
PTD1/LCD1 [
PTDO/LCDO [

Veap1 [
Veapz L
Ve [
Ve [

QFN/LQFP

12

© ° o — o s‘_) i Yo
5 88838388 8
g 3 3 3, s d o < T 9 95
2 o D BIEELEg 8 88
B & B E & & & & 98 98
pel (1 LI T][3
47 46 45 44 43 42 41 40 39 38
® 36| LCD28
35 | ] LCD29
34 [ | PTAS/KBIPS/ADP5/LCD30
33 | | PTA4/KBIP4/ADP4/LCD31
32 | | PTA3/KBIP3/SCL/MOSI/ADP3
31 [ ] PTA2/KBIP2/SDA/MISO/ADP2
30 [ ] PTA1/KBIP1/SPSCK/ADP1
29 :[ PTAO/KBIPO/SS/ADPO
28 | | PTC7/IRQ/TCLK
27 | ] PTC6/ACMPO/BKGD/MS
26 | | PTC3/TPM1CH1
| | PTC2/TPM1CHO
v LT L L ]
@ 4+ | T | o o |- Ao 0
4 o o Lok o < o
< wu = T Q5
:; J 5B E 382
> > = o — o o
2”7k :
0 P~
o o
@ @
X X
S o~
EOE
o o
7
8
9
10

11

14 15
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: Vrern/Vrer, W ERZEEE] Vopa/Vssa

3. 48 £ QFN/LQFP 2 f] MC9S08LL16 R5)

5 143
R 2. A BTHER 5] R A
< gk REMA ->Em

64 48 ¥ O 4 Alt 1 R /R4F 2 P /R4 3 Alt4
1 47 PTE1 MR RE

2 48 PTEO W2 8

3 1 PTD7 MR RET

4 2 PTD6 Wik 6

5 3 PTD5 R RS

6 4 PTD4 W R R 4

7 5 PTD3 AR EE 3

8 6 PTD2 LCD2

9 7 PTD1 TR 2 1

10 8 PTDO MR 0

11 9 Vg1

12 10 Vi 2

13 11 VLL1

14 12 VLL2

15 13 VLL3

16 — V30 e 2

17 14 PTA6 KBIP6 ADP6 ACMP+
18 15 PTA7 KBIP7 ADP7 ACMP-

VSsA

19 16 VREFL

ME93508LL16-Series-MEU-DataSheet, Rev—7
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VREFH
20 17 VDDA
21 18 PTBO AR it 1)
22 19 PTB1 XTAL
23 20 V 2L
24 21 V s TF
25 22 PTB2 LS
26 — PTB3
27 — PTB4 — MISO SDA
28 — PTB5 — MOSI SCL
29 — PTB6 — SPSCK
30 — PTB7 — PIRE T P
31 23 PTCO RxD
32 24 PTC1 TxD
33 25 PTC2 TPM1CHO
34 26 PTC3 TPM1CH1
35 — PTC4 TPM2CHO
36 — PTC5 TPM2CH1
37 27 PTC6 ACMPO BKGD L
38 28 PTC7 IRQ TCLK
39 29 PTAO KBIPO — PR T ADPO

AR
® 2. HESI TSI TR (58
<- ik MRIHA >R
64 48 ¥ O 54T Alt1 K] /R4 2 FI/R%S 3 Alt4
40 30 PTA1 KBIP1 — SPSCK ADP1
MEIS08LL16-Series-MEUData-Sheet; Rev—7
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41 31 PTA2 KBIP2 SDA MISO ADP2
42 32 PTA3 KBIP3 SCL MOSI ADP3
43 33 PTA4 KBIP4 ADP4 LCD31

44 34 PTA5 KBIP5 ADP5 R R 2% 30
45 35 TR R A 29

46 36 5 R A 28

47 37 T R A 27

48 38 5 R A 26

49 39 W R A 25

50 40 WA 24

51 — LCD23

52 — T R R 22

53 — S B R A 21

54 — B 20

55 WEHBE 19

56 TR 18

57 W R A 17

58 W R RS 16

59 41 PTE7 LCD15

60 42 PTE6 TSR 14

61 43 PTES WBE 13

62 44 PTE4 LCD12

63 45 PTE3 W R R 11

64 46 PTE2 W R E 10

10
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\
4

3  HSRH

3.1 fHEANEH
AR 40 B R AGE T P19 MCOSOSLL16 28 142 1) 2% 1 Hhy <R P A
3.2 BEHHK

AF G R B RS ROEIE & AT AR B ORIE. N TAER P LR T ARLL R 403K, JERIEE R
1% P AH R AR IE S 4

A
#* 3. B2HHA%
e —
f? 5 K U R R A 096 AR X B e/ SRS«

FRE | BRAESA U, SIS HUR E IAE T SR T R B 1R B HEAT BT SRR S . S
T Hh R I BT A (AR T

D XEES R ok H AL

£ic
7RI BoRES R PR A <C I

3.3 AXBEIFER

A0}t KAUE NN JEEE, ARECRIER BRI DR A . syl o E R PR 25 4 W] R
SRS 2% ] SEME OV R A8 UK AVETRIR o A ORI RRERAE 25, IE S AT I H R
A A E D SR ECRI A R HE, BUCREBUER MY, DO Xy i 5 B
Pt PR e A AR v T R R AUE LR B HL o T SRR S R B N 0 B0 2 1R I8 4R R e P ()
W, Vg pxBl Vo) BUE S 51 ISCE I AT gw s bz fPH .

xR 4. LEANREHFE

Wi & e Hpr
FLJ LI V 4L -0.3%]3.8 \Y
BRHTHEAV 4, 1oL 120 i)
SR TPNCENE Vg 8%3@Vwﬁ v

ME9SO8LLT6 Series MEU-Data-Sheet Rev—7
LTRLAN A A |
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Z30 B2 FNGEN Y b +25 L&
LG RIBRE GE T A 1 5D 122, 3

1EAit iR e Z B Tstg —55 % 150 o i}

AR

3.4 PRt

AR e TARIR L . DIRE RIS A5 B . 15 P E 3B B0 FE 3% e B [ S RE AT L
VO 31 E M DHREE RN, T LB P e, AN B MCU B3, 4 Pyo fE IR B,
52 B B IR AT V2 002 S gps p 5K V 4 JFTRLLEA 1O 51 BIE 51 B BR 51
MR GERED b, BIMAERV 2 A2 B s a8 Vo 2 JE 5/

R 5. #GeE
o P& riE LA
AR RG] TR Ty FERET sy -
(B2 S #| Tu—40 ?C
) # 85
B REE R FRETum 95 o R}
C
i 4 B AR
64 £ LQFP 72
48 £ QFN QJA 84 °CIW
48 £ LQFP 81
i #et:
YT
64 % LQFP 54
OJA °C/W
48 £ QFN 30

T Input must be current limited to the value specified. To determine the value of the required
current-limiting resistor, calculate resistance values for positive (Vpp) and negative (Vss) clamp
voltages, then use the larger of the two resistance values.

2 All functional non-supply pins, except for PTB2 are internally clamped to Vss and Vpp.

3 Power supply must maintain regulation within operating Vpp range during instantaneous and
operating maximum current conditions. If positive injection current (V|, > Vpp) is greater than
Ipp, 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).

MCOS08LL16 Series MCU Data Sheet, Rev. 7
et Nev—
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48 £ LQFP 57

PR G (T g peseyrr ) FE°C AT LU BUT ek 3545

FEBT g1r00ym 0= T woerps— 28t (Pp x Oga) Eqn, 3-1
TE R L .

TR T wapmpy A=A RIRE, 78 C
Oja=h B IABH, ERFIAEE, °C/W

PD= Pint+P1/0

Pro=Fos g, XV 4oy, B F P8 LI
Pyo=i N4 H 51 I E F——F 2 1 e

T REHNHA], Pyo < <Prpedf H AT B . PZIEHIEIAR R p M T g 4se ez mpy (R Pro
B -

Pp= K+ (T s+ iy o+ Eqn. 3-

273°C) TR 3-1 FIJ7HE 3-2 % T K 4+ 2
o ) Eqn. 3-

K=Pp x (Tyggxmms—4 gt 273°C) +ja x (Pp 2 3

AR

H K 2 5R e HE A KT PUsdE P WHE 3 i p (b T-FEPIRES) X T—
N T g owmgm g T KFIXAME, PIME p A T g4 e g 1T LUBEE AR R RS
J7 A2 3-1 FTTHE 3-2 AT T BUEAE w9 12 mp gy A o

3.5 ESD {Ri{FMI8i%%E
HEARF R (ESD) &AM IX e 45 FH A CMOS HLER /D5 %2, {H N R EBUIE & 1Ak
PR FE i, DABESn B EE THFH i . AT AR, DLRRARIX 8L d W4 ] DU 2 2R B (E & FR 1Y
KR, A S 32 2R A ERIR
Fif5 ESD MR # AT S E R BB IR 1 AEC-Q100 B /MR kg . (B WIiE), % AAAAE
B (HBMD. Hl#stf (MM) FFs & & (CDM) #4717 ESD ¥ /7.
WRFEFET ESD Bkt G, WEAHRFE &M, W& H0E O M3 15 & s
TR AT SE B B S BT Ee N, SR )5 /2 &R Perature, BRI IS S E TR

% 6. ESD MHBMR &M
e ) & NN B

NARRERL | R4 R1 1500 Q

ME9S08LET6 Series MU Data-Sheet, Rev-7
ottt Nev—
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peRiiAs R FHC 100 pF
A 5| IR kb 5 — 3
ZA LR R1 0 Q
2R H
i e Pz 7 C 200 pF
S L m ot _ 3
H /NN FEL R PR 1) -25 \Y;
=4
e KB\ I PR Al 7.5 Vv
£ 7. ESD MHBIFET M
R P41 & b Frfr | BAL
1 NAERERD (HBM) VHBM +2000 — \Y
2 FAHBERS (CDM) Vcom +500 — v
3 T AR B R 2 o s — e = & LaT +100 — i
85°¢ Bt C

" Parameter is achieved by design characterization on a small sample size from typical devices under

typical conditions unless otherwise noted.
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Electrical Characteristics

3.6 DC ik
AT R HIFE R A 10 5] R 2.
* 8. DC it
£ H| F R & R S%h RH | FWr | B
T
73
1 TAEHE 1.8 3.6 \Y
o PTA[0:3], PTA[6:7],
PTB[0:7] , Vi 18V | _
c PTCIO:712, 1% & = —0.6 mA L
B)5R
2 it v P V Vo >27VI \%
p PTA[0:3], PTA[6:7], o %; Vo—05| — —
— PTB[0:7], e
7 PTC[O:7]2, K Vo> 1.8 Vg
B} T mE= —3 MA V4 —0.5 — —
C
E4 PTA[4:5], PTD[0:7],
PTE[0:7], Vtﬁ;g;;ﬁ V05| — _
c (LR 3 e
3 | P |HiHEE Vi V> 27V Ly Viy-05| — — Vv
PTA[4:5], PTD[0:7], wi= —3 MA
= ETE[O:?], Vo> 1.8Vl
YR Bl i wr=—1 mA Voy—05| — —
C
A N B I‘-‘_ll‘ > S N
4 | p [HitiKmi Bém LT A _ _ 0o |
. PTA[0:3], PTA[6:7],
PTB[0:7], Vo>1.8 Vg B B 05
c PTC[0:7], {&IK we= 0.6 2% '
B
5 Linfar R (e NS VoL Vo >27VI \%
p ™ PTA[0:3], PTA[6:7], s %gﬁ — — 05
— PTB[0:7], e
- PTC[0:7], wi3ksh Vo> 1.8Vl
o we= 3 mA — — 0.5
C
7 PTA[4:5], PTD[0:7],
[4:9] PTE{W} Vo> 1.8V B B 05
i =05 %% '
c 3R B L= Do T
6 | P |MHEHE vou | Venr27Vie _ _ 0.5 v
PTA[4:5], PTDI[0:7], = 3 MA
= PTE[0:7], Vo> 1.8V g
1R DR 50y 54 = 1 25% — — 05
C
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

) N7y E, I"‘_‘I‘ N 0 N
7 b Ll R IMEERY Eéjiuﬁ lo % F B A5 i TRt . . 100 -
N E TN REE A E= PN Vo >2.7V 0.70xV x| — —
8 | " ViH Vo>184k  [085xV 4 | — —
C
P [H R R E2 PN Vo 27V — — 035 x fhy| V
V g —
ST Mm Vo >1.8 K — — ]0.30 x k4
L
C
F [N S UEEE S 2PN
10 VHys 0.06xV 1) | — — 2R
C
* 8. HIifME (8
& H % FHE & R A KA EwWHr | B
I &
BtEH | C
F& LCD 5l ok, Fra A gl V=V 4L — 0.025 1 M
f# (LCD 16-29) B
EE,
T
£f]
po
A
¥
M
11 | P |4 AR f [l 4
EE,
¥
V 4= V gy 1% — 0.025 1 ff)
g
A
&
B
V=V )L — 100 150 M
¢ LCD &|J{l (LCD 16-29) B
1,

1 Typical values are measured at 25 °C. Characterized, not tested 2

All /O pins except for LCD pins in open drain mode.

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

BB &L

&z

V=V g I F — 0.025 1

| #EBEHLEZ

4>

Hi-Z (4BIR IREEPNE s
) MR IR (A5
1))

12 |P o) |V BTV OLEV SR 0.025 1
56 R

|l #FEaHEEL

& >

AR R 123 JITA 51 AR 2 kRS LA —
4

13| P 3% nT| Vﬁ:vﬂﬁj\/%ﬁ 2
A

FEffrNEZ

1 Total leakage current is the sum value for all GPIO pins. This leakage current is not distributed evenly across all pins but
characterization data shows that individual pin leakage current maximums are less than 250 nA.

2 All functional non-supply pins, except for PTB2 are internally clamped to Vss and Vpp.

3 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate
resistance values for positive and negative clamp voltages, then use the larger of the two values.

4 Power supply must maintain regulation within operating Vpp range during instantaneous and operating maximum current
conditions. If the positive injection current (V,, > Vpp) is greater than Ipp, the injection current may flow out of Vpp and could
result in external power supply going out of regulation. Ensure that 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 clock rate is very low (which would reduce overall power consumption).

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

£
™
&
F B, PTA[0:3], PTA[6:7], 27 13
p | R B [0:3]. PTAL:7] S 52.5
Tz FLRE PTB[0:7], PTC[0:7] RPU,
b PTA[4:5], PTD[0:7] B R o 175 o KQ
P PTE[0:7]| iz 69.5
BT BR -0.2 — 0.2 i
BREN IR . V< Vg BE, V
151D, BMCU IRH], afmpraRy | R oo . B ] N
Gl sy
16 | | NEE, a5 FT C — — 8 pF
C
17 | % |RAM R H & V A — 0.6 1.0 Vv
C
18 | & |POR EHrd sk 1 ViR 0.9 14 2.0 Vv
&t
C
19 | D |POR H#i 3 mff] FRET 10 — — M
oK z
E‘l’
2
)
g
+
Ju
A
Vo BAvk | 1.80 1.84 1.88
20 | P | fEIRAGHI BRI {E VLvD (Vg 1.88 1.92 1.96 v
kTt
Vo BAVE
21 | P [fREZEBIE Vivw BV 4L 2.08 2.14 2.2 \Y
EF
22 | P [MREINHI S ALK E N S VHys — 80 — 224k
23 | P | #EEHRESE 2 VBG 1.15 1.17 1.18 Y,
1 POR will occur below the minimum voltage.
2 Factory trimmed at Vpp = 3.0 V, Temp = 25 °C.
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics
PULLUP RESISTOR TYPICALS - Non LCD Pins
400 ——85°C
—e—70°C
== —=—50°C
938.0 ) — —.25°C
o -----40°C
236.0‘ H"".... — ]
i \"‘ ~ B A T EE T R
(14 )b\\h ™~
34.0 S
gg; —‘\‘H;:f;EEEEEEE;;~hh‘::":;q- S e S
| [ | ey
E 32.0 e [
30.0
1.8 2 2.2 2.4 2.6 2.8 3 3.2 34 3.6
Voo (V)
PULLDOWN RESISTOR TYPICALS - Non LCD Pins
40.0 —85°C
—_— —e—70°C
ég —&—50°C
~38.0 — —-25°C
g ---- -40°C
B
7 RN - -
m TR - = i
(1’ 4 it o SR L sl
§34° ‘Qﬁ:;‘ ~=f
o %m&_{ 1 -
(] "“—"————%»—_____‘
|
=
o
30.0
1.8 2 22 24 26 28 3 B2 34 3.6
Voo (V)
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

PULL-UP RESISTOR {k2)

Bl 4. 4F LCD 5| /O EHrf T fi R BpHAME (V ,=3.0\V)

PULLUP/PULLDOWN RESISTOR TYPICALS - LCD Pins

120

—85°C
—e—70°C
110 50°C
— —35C
K e e 40°C
100 =
90 -
su\ u
70 b
50
50
40
30
18 2 22 24 26 28 3 32 34 16

Vo (V)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

& 5. LCD/GPIO B /0 i/ Ty L&) By fHAE

Typical VOL vs IOL at VDD = 3V
Low Drive (PTxDSN = 0) - Non LCD Pins

1.20 =
——85°C
1.00 M ——70°C
—e—50°C
0.80 —H— —-25°C
g -----40°C
6' 0.60
>
0.40
0.20 7
0.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
IOL (mA)
Typical VOL vs VDD
Low Drive (PTxDSN = 0) - Non LCD Pins
0.12

0.10 -
Q\\\
0.08
\\\
= \N

0.06 e T \

0.04 1——85°C, lol = 0.6mA e
——70°C, lol = 0.6mA
0.02 {—+—50°C, lol = 0.6mA
— —-25°C, lol = 0.6mA
---- -40°C, lol = 0.6mA

VOL (V)

0.00

93]
-

1 2
VDD (V)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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AV 4
A

eiectrical Characteristics

K 6. SLAKRMIIXZIEE (Sink) ¢t (JELCD 3 —KIKzh%s (PTXxDSn =0)

VOL(V)

VOL (V)

Typical VOL vs IOL at VDD = 3V
High Drive (PTxDSN = 1) - Non LCD Pins

1.20 I
—285°C
1.00 ?OiC
——50°C /
— —.25°C ‘/,,f’//’
0.80 1 .... 4o Pz 4
0.60 fggffgé?ié?é- — s
0.40 S
0.20
0.00
0.0 5.0 10.0 15.0 20.0 25.0 30.0
IOL (mA)
Typical VOL vs VDD
High Drive (PTxDSN = 1) - Non LCD Pins
0.40 .
—85°C
——70°C
—=—50°C
0.30 1— —.25°C ] IOL = 10 mA
e 40°C @\Q%
0.20 £ ot
=
0.10 ===
“re- [OL=3 mA
0.00
1 2 3
VDD (V)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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K 7. #AKRMEREIEE O #¢tE (JELCD 51D —=IK3) (PTxDSn=1)

VDD - VOH (V)

VDD - VOH (V)

Typical VDD - VOH VS IOH at VDD = 3.0V

Low Drive (PTxDSN = 0) - Non LCD Pins

Electrical Characteristics

1.20

1.00

0.80 A

—385°C
——70°C

.

—=—50°C
— —.25°C
-----40°C

0.60

0.40

0.20

0.00

0.0 -2.0

-6.0

Typical VDD - VOH vs VDD at Spec ICH
Low Drive (PTxDSN = 0) - Non LCD Pins

-8.0

-10.0

——285°C, loh = 0.6mA
——70°C, loh = 0.6mA
50°C, loh = 0.6mA
— —:25°C, loh = 0.6mA
-----40°C, loh = 0.6mA

0.10

0.08

0.06

0.04

0.02

0.00

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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AV 4
A

eiectrical Characteristics

& 8., BAKEM (JB) %4 (JELCD 3| —KIKzI8& (PTxDSn=0)

VOL (V)

VDD - VOH (V)

1.20

1.00

0.80

0.60

0.40

0.20

0.00

TYPICAL VDD - VOH VS IOH at VDD = 3.0V
High Drive (PTxDSN = 1) - Non LCD Pins

1.20 350
——70°C
1.00 1 —s—50°C
— —.25%C /:
0.80 {-----40°C /
0.60
0.40
0.20
0.00
0.0 -5.0 -10.0 -15.0 -20.0 -25.0 -30.0
IOH (mA)
9. #AEMEN (JB) &M (JELCD 3D —=IKEsh (PTxDSn=1)
TYPICAL VOL VS IOL at VDD = 3.0V
Low Drive (PTxDSN = 0) - LCD/GPIO pins
—85°C / 7 -
[—we A P
—s—50°C ,/ .
——-25°C P -
—4-----40°C Vad ,’ —
7 s
///’, -
s =
/ ’
/"/ e
/,"
i ', e
/f.’-' o
£7
0.0 1.0 2.0 3.0 4.0 50 6.0

IOL (mA)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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VOL (mA)

B 10. A EMIKEIE (0D ¢ (LCD/GPIO 3| —{KIKzh3& (PTxDSn=0)

VOL (V)

TYPICAL VOL VS VDD
Low Drive (PTxDSN = 0) - LCD/GPIO pins

0.30
0.25
0.20 \
N
0.15 - \\\
B .",‘ - ~ \
0.10 {——85°C, lol = 0.5mA | =Tt
—+—70°C, lol = 0.5mA B
0.05 ] ——50°C, ol = 0.5mA .
— —.25°C, lol = 0.5mA
--- - -40°C, lol = 0.5mA
0.00 '

1

2

VDD (V)

VOL VS IOL at VDD = 3.0V

High Drive (PTxDSN = 1) - LCD/GPIO pins

Electrical Characteristics

1.20 - =
——385°C s =
—e—70°C .

1.00 A 50°C 7-

’

0.80 {-----40°C A —

7
/ ,

0.60 it =

0.40

0.20 e

0.00

0.0 5.0 10.0 15.0
IOL (mA)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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electrical Characteristics
TYPICAL VOL VS VDD
High Drive (PTxDSN = 1) - LCD/GPIO pins
0.30 + 85°C
—e—70°C
0.25 1 s—50°C
— — 259
T [
0.20 40°C \&L =3 mA
=) ~
2 015 =T
= TR st
0.10
=2 mA
0.05 [OC =T mA
0.00
1 2 3 4
VDD (V)
B 11, SARRMIRENEE (JO) %tk (LCD/IGPIO 5|) —& ¥z (PTxDSn=1)
VDD - VOH VS IOH at VDD = 3.0V
Low Drive (PTxDSN = 0) - LCD/GPIO pins
1.20 =
—85°C /S
——70°C 5 -
1.00 50°C —
— = 268%C -
g 0.80 {-----40°C
T
(@]
>I 0.60
[m]
[m)
= 0.40
0.20 5
0.00 =
0.0 -05 -1.0 -1.5 -2.0 2.5 -3.0 -3.5
IOH (mA)
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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0.40

0.35

0.30

VOH - VDD (V)

0.05

0.00

0.25

0.20

TYPICAL VDD - VOH VS VDD at SPEC IOH
Low Drive (PTxDSN = 0) - LCD Pins

LY

A

——85°C, loh = 0.5mA
—e—70°C, loh = 0.5mA
——507C, loh = 0.5mA
— —-25°C, loh = 0.5mA

- ----40°C, loh = 0.5mA

\\ \\‘
*

VDD (V)

B 12, BBEEM (JB) 44 (LCD/GPIO B —KIKzI4%€ (PTxDSn=0)

1.20

VDD - VOH VS IOH at VDD = 3.0V
High Drive (PTxDSN = 1) - LCD/GPIO pins

Electrical Characteristics

——85°C /s
—e—70°C /,’ }
1.00 1——50°C 74 -
7 -
——.25°C /;
S 0.80 {---- -40°C /,/","
% Z s
> 0.60 ot =+
o e
o Z
= 0.40 -l
Z.
0.20 <5
0.00
0.0 -2.0 -4.0 -6.0 -8.0 -10.0
IOH (mA)

MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

VOH - VDD VS VDD at SPEC IOH
High Drive (PTxDSN = 1) - LCD Pins

0.45 A

——85°C
0.40 {—+—70°C
—e—50°C N
035 ____250C ""'--...__‘__-h-
g e T o~ Sz T~ —- IOH=-3mA
S 0.30 40°C T
5 025 —
= e oi=-2mA
o 10:20
o]
= 05 =
TT1---L IOH = -1 mA
0.10
0.05
0.00
1 2 3 4

VDD (V)

B 13, SRR (JE) K (LCD/GPIO 31f) —&4Kz (PTxDSn=1)
3.7 BE N B AR
AT &M TAER T B R BE B
F# 9. HLR AR

S5 AR | V& I Hs
28 = . % | KA °C)
P | & B ’ | ETH | ML
BE | C prik: 3 N
P 8 Jk ik 42 57 | m
IBATHER B —40 %) 85°¢
IR 1 1.52
1 FEIBER, Fi b T Rz | 1 c
T 3
= 10 MHz 3.60 —
T | szt m s v o
9 :LKJTE\D‘ IR o RI 2L i 0 %) 85°¢
o | FENBGL, B iEoc il 1 JkHk 0.50 — ¢
T 3
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

¥ 16 Tk M
FBILP 165 — uy
T )
16 T4k
3 IBAT AR LA Rl L FBELP 3 ) —40 % 85°F
= | LPRS=0, Jifi Bt p C
105 — .
T A
=
¥ 16 Tk M
FBILP 77 — iy
T 1
7
e . 16 Tk
IBATBERL IR
FBELP °
4 LPRS=1, FIA B M RI %0, 3 fy ‘f” 85%F
T | Flash i&47 )
21 — .
T A
7
16 T M
FBILP 77 — 2
T !
e . 16 Tk ¥
SEATHE R LR .
5 LPRS=1, FrEEHRH; 21T RI %L, FBELP 3 b %@J 85"
T | M RAM S
7.3 — .
T A
&%
P 8 Jk ik 1.4 3.5
SRR UL Y FEIR B R —40 %) 85°
> 0.8 1.15 1
6 FEI ik, FFr Bk P A Bolme
C
Sy SN PR | 18 TR |3 | 13 | — 1 M| 40585
LPRS =1, FrfER#loE M e FBELP % C
=
= ¥
7 it
T )
pos
|
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

=
350 930 —40 3| 25°%
c
T 1000 — 50°5 Kk C
P a@ 3
2500 4000 70°% K C
8 Stop2 KLzt At R7 7 sal 5100 | — nA | 85 C
250 — —40 3| 25°F
c
TAEH
" 2 2000 — 70° 8 C
C
4000 — 85°7 £} C
400 1030 —40 3| 25°%
c
A& F 1300 — 50°+5: C
= i 3
4000 6000 70°7 8 C
Stop3 A M R S3l % =
9 \ : 8000 | — A | 85°FfFC
VAT TS Bk A i "
350 — —40 §| 25°%
c
i
i 2 3000 — 70°EEC
C
6000 — 85°7+H} C
F9. HEMNERRE (88
IN Y 3
FIT | @ Rk ‘ & | Ery | ap | OO
BE | C EijeS N
N Stop3 A HL R FELAT 2 M
2
EB
=
£ .
ApS3l ST
10 PSSl | A |4 6.1 — it | 25°%#EC
c JL E/] ’Eﬁ
A
5
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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Electrical Characteristics

N Stop3 A5 X B 5 FEL AL 2 M
£
E‘L’
¥
¥ ‘ £
ApS3lI St
11 PSSl | A |4 75 — it | 50°FHEC
c JL ib] 5
A
=
T AYE I EALE 25°C.RIE, A EIMR .
2 32 kHz @ARTEMRDFERE T B . TOD BT E M. Vires JAH 3 V LCD 3¢5 500pf 8x24 LCD 3 H51E
32 Hz Wik %, LCD FRHENHP R ENRRE, Ara KA 4T L7,
£ 10, I
2H | % BE (CC)
L | & E 2 R iy
BH | C -40 25 70 85
1 = |[LPO 100 100 150 175 nA
T
2 = |ERREFSTEN Vi =HGO =0 250 360 400 460 nA
T
3 = |IREFSTEN' 63 70 77 81 M B L
TRERH
T 44\?
4 |l ASELFE I B FEL I 50 50 75 100 nA
T
5 = |LVD! LVDSE =1 110 110 112 115 |MB'5
£ FREI 5
T — B
6 = |ACMP! Ak (BGBE =0) 12 12 20 23 M 2D
5 Easiks
T AR
= ADLPC = ADLSMP = 1 MZPL
7 ADC! AMEH RS (BGBE =0) 95 95 101 120 [FREER
T AR
" Not available in stop2 mode.
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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electrical Characteristics

= VIREG ZFxf LL i, 1/8 dizs i, M B
i 8x24 MLH, FiITUizh 192 B, 32Hz I e
8 RN 2 B 1 1 4.2 12 %zz
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Electrical Characteristics

3.8 MR 5 (XOSCVLP) 44
S 14 FIE 15 )T SRS R 28 f g

# 11, XOSCVLP f1ICS 3% (RETERE=-40 & 85°C ¥} 3%)

EH| % g7
LB HIE Y areh | KA - Ffr
B# | C :
g'/gr
N
A
E2
=
T
B
%
. R #s mm el iR %% (EREFS =1, ERCLKEN =1) ilz
1 VB GuRE=0) P
c e EE=1), miaE (HGO=1) o
L GERE=1), K2 (HGO =0) ;
B
%
N
A
b2
5 32 — | 384 | TH
s 1 — 16 Ik
Bl 1 — 8 JEHH
GURR A gy N
> | b KVEHE (RANGE=0), {&Ih#E (HGO=0) C1 = AR 2
Flloes 4 WL co UREZE
g GEN N I
fR¥EH, &Y% (RANGE=0, HGO=0) 2 1R whE
3 D fiRyal, =mia (RANGE=0, HGO=1) o 5
FEE GEE=1, HGO=X) D _ _ =
w _ 10 _ F
— 1 — Q
" Data in Typical column was characterized at 3.0 V, 25°C or is typical recommended value.
2 Load capacitors (C,C,), feedback resistor (R¢) and series resistor (Rs) are incorporated internally when RANGE=HGO=0.
3 See crystal or resonator manufacturer's recommendation.
MC9S08LL16 Series MCU Data Sheet, Rev. 7
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eiectrical Characteristics

| B BHAR-
RIEH, KR GEE=0, HGO=0) 2
GIEH, mis (JuE=0, HGO=1) SRR - - -
4 | p | FEEEL fEh% GEb=1, HGO=0) - 180 - ‘o
PO, i (EFE=1, HGO=1) e -
>8 Jkif [ _ 0 0
4 JKik — 0 10
1 6% — 0 20
7K & JE Bl (a1
TG, T | — | 600 | —
5 {KYGH, Eis CSTL _ 400 _
C | mifE, K% N 5 | —
FIVEH, CSTH — 15 — Zt
7 NI B4R (EREFS = 0, ERCLKEN = 1) PN
AR o s
6 1P 7 - ST 003125 | — 20 | J&ik
XOSCVLP
EXTAL XTAL
Rr éRS
AN

]

Crystal or Resonator
c, L 4

e

B 14, MBI RABIEIRESHEEE: =R RS

XOSC 1Lp

|
I

1 Proper PC board layout procedures must be followed to achieve specifications.

=
bl
o
S

XTAL
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Electrical Characteristics

IK B R A
B 15. #RIKRABIERESBK. KERMKRIIER
3.9 WEBRTEhIE (ICS) Fet:

£ 12, ICS MEHE (RETEHE=-40 = 85°C }1%)

I & FHE A S5 2E1 - pr
BB | C 5
SERIN S R — T 1BEITE AN
1 | P lvoD=36V, =255 C Sy | — | 32768 | — | T
Int_ft
2 | P | TmissEEE-E BT s | — | ao063 | T
= - Ty7 B nt_t ’ :
M Z
7 oy
3 | B | NS B E FB TRST| — — 6 B
T B
s
AN
4 | P |DCO f#ith Sz yE - A & 8y =g | 128 16.8 21.33 | Jiik
Dco_ut
AN
5 | P |DCO #i ik i -1 4 g | 16 — 20 | Ji
Dco_t
. [ 5 FUE AR R B BT DCO iR 4y 88 ([FH A BN
6 FTRIM) woey | — +0.1 +0.2 ZA)FDC
c Dco_res_t
2 ] 5 B AR N5 BT ) DCO AR 4y iR R T
7 FTRIVD posg | — £02 | 04 | 7oFDe
C Dco_res_t
= 51&87 1) DCO % AT 76 B e AR b 1) s 22 A NN +0.5-
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3.10.1 FE B AL

& 13, EHIRHL

£&H | £ byl
I | & P4 LTI S Ewii | BAL
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1 D | BEIR (oye= 1 ponps) Eoyad HiH — 10 JEHk
By
#
2 D | WHEMIKThZIRY; 35 H N F B} 700 — 1300 | M %
TLPO o
ity
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iR
3 D | AN ALK T 2 Fh} 100 — — Ns
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4 D | HE(RIKS% bk 34x 7B} — — Ns
TRstdrv TCyc
5 b o E &R E E DU P Ek BDM B S 1 = H} 500 N
BKGD/MS % & It} [i] TMsSU - - s
AR E G TR ) 2 E N\ 5 BDM A5 1 100 M %
BKGD/MS i B i} [i] 3 . s
| P 1—'?MH o - 4
E+
A
IRQ ik 36 & bk
S| | R T, 7| 100 Ne
[F] 20 B 4% 4 1.5x%H}t — _
TIHIL Te _ .
yC

1 Typical values are based on characterization data at Vpp = 3.0 V, 25 °C unless otherwise stated.

2 This is the shortest pulse that is guaranteed to be recognized as a reset pin request.

3 To enter BDM mode following a POR, BKGD/MS should be held low during the power-up and for a hold time of tysy after Vpp
rises above V| p.

4 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.
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TVRR
C

A

“Extrst
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WE B \

17. E B
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S

IRGKBIPx / \
IRGKBIPxX \ /

|
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& 18. IRQ/KBIPx it

3.10.2 TPM 5 & it

) 20 2 FL A o T AU 31 ) o T i N ik i B R (R B 4, mT DA AE THI S8 T B Es 1 AT IR AR
P o XU [E] D 28 M AR 2R R A2 AT
#£ 14, TP HANF

B3 i pin i L-AA

O & 4t

1 Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range —40 °C to 85 °C.
2 Except for LCD pins in Open Drain mode.
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— T . EANY
D - y i ¥+3
e FREFA SR | w2 f e
#%:/2048 0 et

SPSCK 3 bk
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Electrical Characteristics
51
(OUTPUT) \R / \
(CPOL = 0) / 4 /_ 5
(OUTPUT) ._®_>
SPSCK I \ @ r
(CPOL = 1) / / \
(OUTPUT) —
MISO — 2 —< BIT6...1 2
(INPUT) MS BIN S 5 LSBIN

—| |=(9) | =) | |«—10)
X

MO f 7
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N
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oy
e
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RPN

NOTES:
1.8S it (DDS7 =1, SSOE =1).
2.LSBF =0. X T LSBF =1, fuliiij5/ LSB, 1, .., fiz6, MSB.

&l 21. SPIF it (CPHA=0)

§1
©utPuT) N

)

e <@ O
i i
(CPOL = 0) \ /
(OUTPUT) —l/ \-r . (S \
SPSCK ————— 4 _;—\:_ G @ A
(CPOL = 1) N / i \
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: : ¢
MISO / y S \ S
— 2
(INPUT) { BN }——( BIT6. .1 53 —l{ LSBIN ) {
(> e —> »
MOSI Y %)
PORT DATA MASTER MSB OUT2 BIT6...1 MASTER LSB OUT PORT DATA X:
OUTPUT
ok oo ) Ko X X
Vi
1.SS fHifE= (DDS7 =1, SSOE = 1).
2.LSBF = 0. %F LSBF =1, fillii/¥/&LSB, 171, ..., #76, MSB.
Kl 22. SPIEitBf (CPHA=1)
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