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Pin Assignments

Table 1. MC9S08LG32 Series Features by MCU and Package

Feature MC9S08LG32 MC9S08LG16
Flash size (bytes) 32,768 18,432
RAM size (bytes) 1984
Pin quantity 80 64 48 64 48
ADC 16 ch 12 ch 9ch 12 ch 9ch
LCD 8x37 8x29 8 x21 8x29 8x21
4 x41 4 x 33 4 x25 4 x 33 4 x25
ICE + DBG yes
ICS yes
|[e; yes
IRQ yes
KBI 8 pin
GPIOs 69 53 39 53 39
RTC yes
MTIM yes
SCH yes
SCI2 yes
SPI yes
TPM1 channels 2
TPM2 channels 6
XOSC yes
1 Pin Assignments

This section shows the pin assignments for the MC9S08LG32 series devices. The priority of functions on a pin is in ascending
order from left to right and bottom to top. Another view of pinouts and function priority is given in Table 2.
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Pin Assignments
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Figure 2. 80-Pin LQFP
NOTE

Vrern/VREFL are internally connected to Vppa/Vgga.
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Pin Assignments
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Figure 3. 64-Pin LQFP
NOTE

Vrern/ VREFL are internally connected to Vppa/Vssa.

MC9S08LG32 Series Data Sheet, Rev. 9

6 Freescale Semiconductor



Table 2. Pin Availability by Package Pin-Count (continued)

Pin Assignments

Packages <-- Lowest Priority --> Highest

80 64 48 Port Pin Alt1 Alt 2 Alt3 Alt4
39 31 23 PTF1 RX1 TPM1CHO ADC13 —
40 32 24 PTFO TX1 KBI3 TPM2CH2 ADC12
41 33 25 PTF3 SS KBIO TPM2CH5 —
42 34 — PTH5 TX1 KBI3 TPM1CHO ADC11
43 35 — PTH4 RX1 KBI2 TPM1CH1 ADC10
44 — — PTH3 KBI7 ADC9 — —
45 — — PTH2 KBI6 ADC8 — —
46 — — PTH1 KBI5 ADC7 — —
47 — — PTHO KBI4 ADC6 — —
48 36 26 PTC6 RESET — — —
49 37 27 PTC5 BKGD/MS — — —
50 38 28 PTA7 TPMCLK ADC5 LCD28 —
51 39 29 PTA6 KBI7 TPM2CH1 ADC4 LCD27
52 40 30 PTA5 KBI6 TPM2CHO ADC3 LCD26
53 41 31 PTA4 KBI5 RX2 ADC2 LCD25
54 42 32 PTA3 KB4 X2 ADCH LCD24
55 43 33 PTA2 SDA ADCO LCD23 —
56 44 34 PTA1 SCL LCD22 — —
57 45 — PTG3 LCD36 — — —
58 46 — PTG2 LCD35 — — —
59 47 35 PTAO LCD21 — — —
60 48 36 PTC4 LCD20 — — —
61 49 37 PTC3 LCD19 — — —
62 50 38 PTC2 LCD18 — — —
63 51 39 PTC1 LCD17 — — —
64 52 40 PTCO LCD16 — — —
65 53 41 PTE7 LCD15 — — —
66 54 42 PTE6 LCD14 — — —
67 55 — Vggo — — — —
68 56 — Vis 2 — — — —
69 — — PTG7 LCD44 — — —
70 — — PTG6 LCD43 — — —
71 — — PTG5 LCD42 — — —
72 — — PTG4 LCD41 — — —
73 57 — PTG1 LCD34 — — —
74 58 — PTGO LCD33 — — —
75 59 43 PTE5 LCD13 — — —
76 60 44 PTE4 LCD12 — — —
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Electrical Characteristics

Table 4. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vb -0.3t0 +5.8 \
Maximum current into Vpp Ibb 120 mA
Digital input voltage Vin -0.3to Vpp + 0.3 \
Instantaneous maximum current Ip +25 mA
Single pin limit (applies to all port pins)’-2 3 +2
Storage temperature range Tstg -55to 150 °C

1

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 (Vgg) clamp
voltages and use the largest of the two resistance values.

All functional non-supply pins are internally clamped to Vgg and Vpp.

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 an external power supply going
out of regulation. Ensure that the external Vpp load will shunt current greater than maximum
injection current, this will be of greater risk when the MCU is not consuming power. For instance,
if no system clock is present, or if the clock rate is very low (which would reduce overall power
consumption).

2.4 Thermal Characteristics

This section provides information about operating temperature range, power dissipation, and package thermal resistance. Power
dissipation on I/O pins is usually small compared to the power dissipation in On-Chip logic and voltage regulator circuits, and
it is user-determined rather than being controlled by the MCU design. To take Py, into account in power calculations, determine
the difference between actual pin voltage and Vgg or Vpp and multiply by the pin current for each 1/0 pin. Except in cases of
unusually high pin current (heavy loads), the difference between pin voltage and Vgg or Vpp will be very small.

Table 5. Thermal Characteristics

Rating Symbol Value Unit
Operating temperature range Ta T to Ty °C
(packaged) —40to +105
Maximum junction temperature T, 125 °C
Thermal resistance
Single-layer board
80-pin LQFP 0, 61 °C/W
64-pin LQFP 71
48-pin LQFP 80
Thermal resistance
Four-layer board
80-pin LQFP 0, 48 °C/W
64-pin LQFP 52
48-pin LQFP 56

The average chip-junction temperature (T;) in °C can be obtained from:

Ty=Ta+ (Ppx0ya)
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2.6

Table 7. ESD and Latch-Up Protection Characteristics

Electrical Characteristics

No. Rating’ Symbol Min Max Unit
1 Human body model (HBM) VusMm 2500 — \
2 Charge device model (CDM) Veom 750 — \'
3 Latch-up current at Ty = 85 °C ILAT +100 — mA

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

under typical conditions unless otherwise noted.

DC Characteristics

This section includes information about power supply requirements and I/O pin characteristics.

Table 8. DC Characteristics

Num| C Characteristic Symbol Min Typ Max Unit
— |Operating Voltage — 2.7 — 5.5 \
2 | P |Output high voltage — Low Drive (PTxDSn = 0) VoH \Y
5V, lLoad=-2 mA VbD - 0.8 — —
3V, lLoad=-0.6 mA VbD - 0.8 — —
Output high voltage — High Drive (PTxDSn = 1) V
5V, lLoad=—-10 mA VbD - 0.8 — —
3V, lLoad=-3 mA VbD - 0.8 — —
3 | P |Output low voltage — Low Drive (PTxDSn = 0) VoL — \"
5V, lLoad =2 mA — 0.8
3V, lLoad = 0.6 mA — 0.8
Output low voltage — High Drive (PTxDSn = 1)
5V, lLoad= 10 mA — 0.8
3V, lLoad =3 mA — 0.8
4 | P |Output high current — Max total Ioy for all ports loHT — — mA
5V 100
3V 60
5 | C |Output high current — Max total Ig, for all ports loLt — — mA
5V 100
3V 60
6 | P |Bandgap voltage reference Veg — 1.225 — \Y
7 | P |Input high voltage; all digital inputs ViH 0.65 x Vpp — — \"
8 | P |Input low voltage; all digital inputs Vi — — |0.35xVpp| V
9 | P |Input hysteresis; all digital inputs Vhys 0.06 x Vpp — — mV
10 | P [Input leakage current; input only pins? N — 0.1 1 vy
Vin=Vpp Or Vss
11 | P [High impedence (off-state) leakage current ozl — 0.1 1 pA
Vin=Vppor Vss
12 | P {Internal pullup resistors® Rpyu 20 45 65 kQ
13 | P [Internal pulldown resistors* Rprp 20 45 65 kQ

MC9S08LG32 Series Data Sheet, Rev. 9
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Electrical Characteristics

Table 8. DC Characteristics (continued)

Num| C Characteristic Symbol Min Typ' Max Unit
14 | D |DC injection Single pin limit lic — — 2 mA
ourrent > ©7 Total MCU limit, includes sum of — — 25 mA
Vin<Vss, VIN> |5l stressed pins
Vbp
15 | C |Input Capacitance, all non-supply pins Cin — — 8 pF
16 | C |RAM retention voltage VRam 2 — — \Y
17 | P |POR rearm voltage VpoR 0.9 1.4 2.0 \
18 | D |POR rearm time troR 10 — — us
19 | P |Low-voltage detection threshold — high range VivD1 \
Vpp falling 3.9 4.0 4.1
Vpp rising 4.0 41 4.2
20 | P |Low-voltage detection threshold — low range Vivbo \
Vpp falling 2.48 2.56 2.64
Vpp rising 2.54 2.62 2.70
21 | P |Low-voltage warning threshold — high range 1 Vivws \Y
Vpp falling 4.5 4.6 4.7
Vpp rising 4.6 4.7 4.8
22 | P |Low-voltage warning threshold — high range 0 Vivwe \"
Vpp falling 4.2 4.3 4.4
Vpp rising 4.3 4.4 4.5
23 | P |Low-voltage warning threshold — low range 1 Vivwi Vv
Vpp falling 2.84 2.92 3.00
Vpp rising 2.90 2.98 3.06
24 | P |Low-voltage warning threshold — low range O Vivwo Vv
Vpp falling 2.66 2.74 2.82
Vpp rising 2.72 2.80 2.88
25 | P |Low-voltage inhibit reset/recover hysteresis Vhys — — mV
5V 100
3V 60
! Typical values are measured at 25 °C. Characterized, not tested
2 Measured with Vin = VDD or Vss.
8 Measured with Vin = Vss.
4 Measured with Vin= VDD.
5 All functional non-supply pins, except for PTC6 are internally clamped to Vgg and Vpp.
6

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.

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. For instance, if no system clock is
present, or if clock rate is very low (which would reduce overall power consumption).
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Electrical Characteristics

Typical Voo - Vo Vs. lon AT Vop = 5V Typical Vpp - Vou vs. lon AT Vpp=3V
12
12 5
Hot (105°C) Hot (105°C)
10 | === —=Room (257C) . 1.0 |- ———Room (25°C)

_______ o e . ------- Cold (40°C) .
=08 Cold (-40°C) / ,-/— P S 08 ////
T s z
= 06 ank = 06
[=] [=]
< 04 S 04
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Figure 8. Typical High-side Drive (source) characteristics — Low Drive (PTxDSn = 0)
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Electrical Characteristics

2.7  Supply Current Characteristics

This section includes information about power supply current in various operating modes.

Table 9. Supply Current Characteristics

Num | C Parameter Symbol FBr:Z \(/\[;? Typ! Max Unit T(eog)P
1 C |Run supply current Rlpp 20 MHz 3 16.38 27.85 mA | —-40°Cto85°C
c FEI mode, all modules on 28.05 40 °C 10105 °C
C 1 MHz 1.67 2.84 —40 °C to 85 °C
C 2.87 —40 °C to105 °C
P 20 MHz 5 16.55 28.14 mA | —40°Cto85°C
P 28.35 —40 °C to105 °C
C 1 MHz 1.77 3.01 —40 °C to 85 °C
C 3.05 —40 °C to105 °C
2 T |Run supply current Rlpp 20 MHz 3 11.9 20.25 mA —-40°Cto85°C
T FEI mode, all modules off 5172 40 °C 10105 °C
T 1 MHz 1.16 1.95 —40 °C to 85 °C
T 1.98 —40 °C to105 °C
T 20 MHz 5 12.68 21.56 mA | —-40°Cto85°C
T 23.12 —40 °C to105 °C
T 1 MHz 1.4 2.39 —40°C to 85 °C
T 2.41 —40 °C to105 °C
3 T |Wait mode supply current Wipp 20 MHz 3 7.9 13.42 mA | —-40°Cto85°C
T FEI mode, all modules off 13.59 40 °C 10105 °C
T 1 MHz 0.88 1.49 —40°C to 85 °C
T 1.51 —40 °C to105 °C
P 20 MHz 5 8.13 13.81 mA | —40°Cto85°C
P 13.98 —40 °C to105 °C
T 1 MHz 1.12 1.91 —40°Cto 85°C
T 1.94 —40 °C to105 °C
4 C |Stop2 mode supply current 82IDD n/a 3 1.1 16.0 pA -40°Cto85°C
C 39.0 —40 °C t0105 °C
P 5 1.2 18.7 pA —-40°Ct085°C
P 46.1 —40 °C to105 °C
5 C |Stop3 mode supply current S3lyp n/a 3 1.2 22.4 pA —40°Cto85°C
c No clocks active 56.0 20 °C 10105 °C
P 5 1.32 25.5 pA | —40°Cto 85°C
P 63.9 —40 °C t0105 °C

MC9S08LG32 Series Data Sheet, Rev. 9
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Electrical Characteristics

Table 9. Supply Current Characteristics (continued)

Num | C Parameter Symbol FBr:z \z\[;;’ Typ' Max | Unit 'I'(eorc\;)p
8 T | Stop3 adders: EREFSTEN = 1 — n/a 3 4.58 — pA | -40°Cto 105 °C
IREFSTEN =1 71.7 —
LvVD 94.35 —
EREFSTEN = 1 5 4.61 — pA
IREFSTEN =1 71.69 —
LvVD 107.34 —

AW N =

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

LCD configured for Charge Pump Enabled V| 3 connected to Vpp.

This does not include current required for 32 kHz oscillator.

This is the maximum current when all LCD inputs/outputs are used.

1.70E-03

1.65E-03
160603
R N
1506-03

1.45E-03

1.40E-03

| |—+—-40- FBE - 1000000
—8— 25 - FBE - 1000000
85.. FAE . 1000000
105 - FBE - 1000000

Vop

30 31 32 33 34 35 36 AT 3B 39 40 41 42 43 44 45 46 4T 4B 49 S50

Figure 9. Typical Run Ipp for FBE Mode at 1 MHz
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Electrical Characteristics

165E-02
1.68E-02
167E-02
L 4
IDDI.ESE-I]‘? { —4— =40 - FBE - 20000000
—&— 25 - FBE - 20000000
\J 85 - FBE - 20000000
105 - FBE - 20000000
165602
16402
1.62E-02
30 31 32 33 34 35 38 3T 3B 38 40 41 42 43 44 45 46 47 48 49 50
Voo
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Figure 11. Typical Run Ipp for FEE Mode at 1 MHz
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Electrical Characteristics

Table 12. 12-bit ADC Operating Conditions (continued)

Characteristic Conditions Symb Min Typ' Max Unit Comment
Input — RAD|N — 5 7 kQ —_
Resistance
Analog Source | 12-bit mode Ras kQ External to MCU
Resistance fapck > 4MHz — — 2
fADCK < 4MHz — — 5
10-bit mode
fADCK > 4MHz — — 5
fADCK < 4MHz —_— —_— 10
8-bit mode (all valid fapck) — — 10
ADC High Speed (ADLPC = 0) faDCK 0.4 — 8.0 MHz —
Conversion
Clock Freq. Low Power (ADLPC = 1) 0.4 — 4.0

! Typical values assume Vppap = 5.0 V, Temp = 25 °C, 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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m Series
O Seresi

m Senesd
O Seriesd
0 Series3

SHBREERAIRAEINAERERA"

() afieyjop Jopioung 143

Pin Under Test

Note:

RESET retested with 0.1 uF capacitor from pin to ground is Class A compliant as shown by 48*.
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Package Information
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Package Information

2. CONTROLLING DIMENSION :

> P+

DATUM PLANE H.

>

- s
‘o::fre ca’e‘ MECHANICAL OUTLINES DOCUMENT NO: 98ASS23237W
e semiconductor ch“mARY PAGE: 917A
ST TR T | 00 NOT SCALE THIS DRAWNG | REV: :
NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
MILIMETER.

3. DATUM PLANE H IS LOCATED AT THE BOTTOM OF LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BCDY AT THE BOTTOM OF THE PARTING LINE.

DATUM E, F AND D TC BE DETERMINED AT DATUM PLANE H.

DIMENSIONS TO BE DETERMINED AT SEATING PLANE C.

DIMENSIONS DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
PER SIDE. DIMENSIONS DO INCLUDE MOLD MISMATCH AND ARE DETERMINED AT

DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR PROTRUSION SHALL NOT
CAUSE THE LEAD WIDTH TO EXCEED 0.46. MINIMUM SPACE BETWEEN PROTRUSION AND
ADJACENT LEAD OR PRCTRUSION 0.07.

TITLE:

80 LD LQFP, 14 X 14 PKG,
0.65 MM PITCH, 1.4 THICK

CASE NUMBER: 917A—03
STANDARD: FREESCALE
PACKAGE CODE: 8258 | SHEET: 3 OF 3

Figure 33. 80-pin LQFP Package Drawing (Case 917A, Doc #98ASS23237W)
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DIRECTLY FROM THE DOCUMENT CONTROL REPOSITORY. FRINTED
VERSIONS ARE UNCONTROLLEDR EXCEPT WHEN STAMPED “CONTROLLED
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REV:

E

NOTES:

1. DIMENSICNS ARE IN MILLIMETERS.

Z?X EXACT SHAPE OF EACH CORNER IS OPTIONAL.

2. DIMENSIONING AND TOLERANCING PER ASME Y14. 5M—1994.
3. DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
DIMENSIONS TO BE DETERMINED AT SEATING PLANE C.

[ﬁ; THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE UPPER LIMIT
BY MORE THAN O. 08 mm AT MAXIMUM MATERIAL CONDITION.
LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD SHALL NOT BE LESS THAN 0. 07 mm.

DAMBAR CANNOT BE

Zf5 THIS DIMENSION DCES NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS 0. 25 mm PER SIDE. THIS DIMENSION IS MAXIMUM PLASTIC BODY SIZE
DIMENSION INCLUDING MOLD MISMATCH.

433 THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
0.1 mm AND 0. 25 mm FROM THE LEAD TIP.

TITLE: 64LD LQFP,
10 X 10 X 1.4 PKG,
0.5 PITCH, CASE OUTLINE

CASE NUMBER: 840F-02

STANDARD: JEDEC MS-026 BCD

PACKAGE CODE: 8426 | SHEET: 3QF 3

Figure 34. 64-pin LQFP Package Drawing (Case 840F, Doc #98ASS23234W)
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