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Pin Assignments
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.

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 9 ch 12 ch 9 ch

LCD 8 x 37
4 x 41

8 x 29
4 x 33

8 x 21
4 x 25

8 x 29
4 x 33

8 x 21
4 x 25

ICE + DBG yes

ICS yes

IIC yes

IRQ yes

KBI 8 pin

GPIOs 69 53 39 53 39

RTC yes

MTIM yes

SCI1 yes

SCI2 yes

SPI yes

TPM1 channels 2

TPM2 channels 6

XOSC yes
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Pin Assignments
Table 2. Pin Availability by Package Pin-Count

Packages <-- Lowest Priority --> Highest

80 64 48 Port Pin Alt 1 Alt 2 Alt 3 Alt 4

1 1 1 PTD7 LCD7 — — —

2 2 2 PTD6 LCD6 — — —

3 3 3 PTD5 LCD5 — — —

4 4 4 PTD4 LCD4 — — —

5 5 5 PTD3 LCD3 — — —

6 6 6 PTD2 LCD2 — — —

7 7 — PTB3 LCD32 — — —

8 8 — PTB2 LCD31 — — —

9 — — PTB7 LCD40 — — —

10 — — PTB6 LCD39 — — —

11 — — PTB5 LCD38 — — —

12 — — PTB4 LCD37 — — —

13 9 — PTB1 LCD30 — — —

14 10 — PTB0 LCD29 — — —

15 11 7 PTD1 LCD1 — — —

16 12 8 PTD0 LCD0 — — —

17 13 9 VCAP1 — — — —

18 14 10 VCAP2 — — — —

19 15 11 VLL1 — — — —

20 16 12 VLL2 — — — —

21 17 13 VLL3 — — — —

22 18 14 PTF5 MOSI KBI2 TPM2CH3 —

23 19 15 PTF4 MISO KBI1 TPM2CH4 —

24 20 — PTI5 TPM2CH0 SCL SS —

25 21 — PTI4 TPM2CH1 SDA SPSCK —

26 — — PTI3 TPM2CH2 MOSI — —

27 — — PTI2 TPM2CH3 MISO — —

28 — — PTI1 TMRCLK TX2 — —

29 — — PTI0 RX2 — — —

30 22 — PTH7 KBI1 TPM2CH4 — —

31 23 16 VSS — — — —

32 24 17 VDD — — — —

33 25 18 PTF7 EXTAL — — —

34 26 19 PTF6 XTAL — — —

35 27 20 VDDA VREFH — — —

36 28 21 VSSA VREFL — — —

37 29 — PTH6 TPM2CH5 KBI0 ADC15 —

38 30 22 PTF2 SPSCK TPM1CH1 IRQ ADC14
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Electrical Characteristics
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 PI/O into account in power calculations, determine 
the difference between actual pin voltage and VSS or VDD and multiply by the pin current for each I/O pin. Except in cases of 
unusually high pin current (heavy loads), the difference between pin voltage and VSS or VDD will be very small.

The average chip-junction temperature (TJ) in C can be obtained from:

TJ = TA + (PD  JA) Eqn. 1

Table 4. Absolute Maximum Ratings

Rating Symbol Value Unit

Supply voltage VDD –0.3 to +5.8 V

Maximum current into VDD IDD 120 mA

Digital input voltage VIn –0.3 to VDD + 0.3 V

Instantaneous maximum current 
Single pin limit (applies to all port pins)1, 2, 3

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 (VDD) and negative (VSS) clamp 
voltages and use the largest of the two resistance values.

2 All functional non-supply pins are internally clamped to VSS and VDD.
3 Power supply must maintain regulation within operating VDD range during instantaneous and 

operating maximum current conditions. If positive injection current (VIn > VDD) is greater than 
IDD, the injection current may flow out of VDD and could result in an external power supply going 
out of regulation. Ensure that the external VDD 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).

ID 25
2

mA

Storage temperature range Tstg –55 to 150 C

Table 5. Thermal Characteristics

Rating Symbol Value Unit

Operating temperature range 
(packaged)

TA TL to TH
–40 to +105

C

Maximum junction temperature TJ 125 C

Thermal resistance
Single-layer board

80-pin LQFP
64-pin LQFP
48-pin LQFP

JA 61
71
80

C/W

Thermal resistance
Four-layer board

80-pin LQFP
64-pin LQFP
48-pin LQFP

JA 48
52
56

C/W
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Electrical Characteristics
14 D DC injection 
current 5, 6, 7

VIN < VSS, VIN > 
VDD

Single pin limit IIC — — 2 mA

Total MCU limit, includes sum of 
all stressed pins

— — 25 mA

15 C Input Capacitance, all non-supply pins CIn — — 8 pF

16 C RAM retention voltage VRAM 2 — — V

17 P POR rearm voltage VPOR 0.9 1.4 2.0 V

18 D POR rearm time tPOR 10 — — s

19 P Low-voltage detection threshold — high range 
VDD falling
VDD rising

VLVD1
3.9
4.0

4.0
4.1

4.1
4.2

V

20 P Low-voltage detection threshold — low range
VDD falling
VDD rising

VLVD0
2.48
2.54

2.56
2.62

2.64
2.70

V

21 P Low-voltage warning threshold — high range 1
VDD falling
VDD rising

VLVW3
4.5
4.6

4.6
4.7

4.7
4.8

V

22 P Low-voltage warning threshold — high range 0
VDD falling
VDD rising

VLVW2
4.2
4.3

4.3
4.4

4.4
4.5

V

23 P Low-voltage warning threshold — low range 1
VDD falling
VDD rising

VLVW1
2.84
2.90

2.92
2.98

3.00
3.06

V

24 P Low-voltage warning threshold — low range 0
VDD falling
VDD rising

VLVW0
2.66
2.72

2.74
2.80

2.82
2.88

V

25 P Low-voltage inhibit reset/recover hysteresis
5 V
3 V

Vhys —
100
60

— mV

1 Typical values are measured at 25 C. Characterized, not tested
2 Measured with VIn = VDD or VSS.
3 Measured with VIn = VSS.
4 Measured with VIn = VDD.
5 All functional non-supply pins, except for PTC6 are internally clamped to VSS and VDD.
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.
7 Power supply must maintain regulation within operating VDD range during instantaneous and operating maximum current 

conditions. If the positive injection current (VIn > VDD) is greater than IDD, the injection current may flow out of VDD and could 
result in external power supply going out of regulation. Ensure that external VDD 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).

Table 8. DC Characteristics (continued)

Num C Characteristic Symbol Min Typ1 Max Unit
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Electrical Characteristics
Figure 5. Typical Low-side Drive (sink) characteristics – High Drive (PTxDSn = 1)

Figure 6. Typical Low-side Drive (sink) characteristics – Low Drive (PTxDSn = 0)

Figure 7. Typical High-side Drive (source) characteristics – High Drive (PTxDSn = 1)

Typical VOL vs. IOL AT VDD = 5V

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

IOL (mA)

V
O

L
 (v

)

Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VOL vs. IOL AT VDD = 3V

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

0 1 2 3 4 5 6 7 8 9 10 11 12 13

IOL (mA)

V
O

L 
(v

)

Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VOL vs. IOL AT VDD = 5V

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

0 1 2 3 4 5

IOL (mA)

V
O

L  
(v

)

Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VOL vs. IOL AT VDD = 3V

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

0 1 2 3

IOL (mA)

V
O

L 
(v

)
Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VDD - VOH vs. IOH AT VDD = 5V

0.0

0.2

0.4

0.6

0.8

0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15

IOH (mA)

V
D

D
 -

 V
O

H
 (

v)

Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VDD - VOH vs. IOH AT VDD=3V

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -13

IOH (mA)

V
D

D  
- 

V
O

H  
(v

)

Hot (105°C)

Room (25°C)

Cold (-40°C)
MC9S08LG32 Series Data Sheet, Rev. 9 

Freescale Semiconductor 15



Electrical Characteristics
Figure 8. Typical High-side Drive (source) characteristics – Low Drive (PTxDSn = 0)

Typical VDD - VOH vs. IOH AT VDD = 5V

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0 -1 -2 -3 -4 -5

IOH (mA)

V
D

D
 -

 V
O

H
 (

v)

Hot (105°C)

Room (25°C)

Cold (-40°C)

Typical VDD - VOH vs. IOH AT VDD=3V

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0 -1 -2 -3
IOH (mA)

V
D

D
 -

 V
O

H
 (

v)

Hot (105°C)

Room (25°C)

Cold (-40°C)
MC9S08LG32 Series Data Sheet, Rev. 9 

Freescale Semiconductor16



Electrical Characteristics
Figure 17. Internal Oscillator Deviation from Trimmed Frequency

2.10 ADC Characteristics
 

Table 12. 12-bit ADC Operating Conditions

Characteristic Conditions Symb Min Typ1 Max Unit Comment

Supply voltage Absolute VDDAD 2.7 — 5.5 V —

Delta to VDD 
(VDD – VDDAD)2

VDDAD –100 0 +100 mV —

Ground voltage Delta to VSS 
(VSS – VSSAD)2

VSSAD –100 0 +100 mV —

Ref Voltage 
High

— VREFH — — — V VREFH shorted to 
VDDAD

Ref Voltage 
Low

— VREFL — — — V VREFLshorted to 
VSSAD

Input Voltage — VADIN VREFL — VREFH V —

Input 
Capacitance

— CADIN — 4.5 5.5 pF —

20.00

25.00

30.00

35.00

40.00
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55.00

60.00

65.00
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Electrical Characteristics
 

Figure 20. IRQ/KBIPx Timing 

2.11.2 TPM Module Timing
Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that can be used as the 
optional external source to the timer counter. These synchronizers operate from the current bus rate clock.

Figure 21. Timer External Clock

Figure 22. Timer Input Capture Pulse

Table 15. TPM Input Timing

No. C Function Symbol Min Max Unit

1 D External clock frequency fTCLK 0 fBus/4 Hz

2 D External clock period tTCLK 4 — tcyc

3 D External clock high time tclkh 1.5 — tcyc

4 D External clock low time tclkl 1.5 — tcyc

5 D Input capture pulse width tICPW 1.5 — tcyc

tIHIL

IRQ/KBIPx

tILIH

IRQ/KBIPx

tTCLK

tclkh

tclkl

TPMCLK

tICPW

TPMCHn

tICPW

TPMCHn
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Electrical Characteristics
Figure 23. SPI Master Timing (CPHA = 0)

Figure 24. SPI Master Timing (CPHA =1)
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Electrical Characteristics
2.12 LCD Specifications

2.13 Flash Specifications
This section provides details about program/erase times and program-erase endurance for the flash memory. 

Program and erase operations do not require any special power sources other than the normal VDD supply. For more detailed 
information about program/erase operations, see the Memory section.

Table 17. LCD Electricals, 3 V Glass

C Characteristic Symbol Min Typ Max Units

D VLL3 Supply Voltage VLL3 2.7 — 5.5 V

D LCD Frame Frequency fFrame 28 30 64 Hz

D LCD Charge Pump Capacitance CLCD — 100 100 pF

D LCD Bypass Capacitance CBYLCD — 100 100

D LCD Glass Capacitance Cglass — 2000 8000

Table 18. Flash Characteristics

C Characteristic Symbol Min Typical Max Unit

D
Supply voltage for program/erase
–40 C to 85 C Vprog/erase 2.7 5.5 V

D Supply voltage for read operation VRead 2.7 5.5 V

D Internal FCLK frequency1

1  The frequency of this clock is controlled by a software setting.

fFCLK 150 200 kHz

D Internal FCLK period (1/FCLK) tFcyc 5 6.67 s

C Byte program time (random location)2 tprog 9 tFcyc

C Byte program time (burst mode)2 tBurst 4 tFcyc

C Page erase time2

2 These values are hardware state machine controlled. User code does not need to count cycles. This information supplied 
for calculating approximate time to program and erase.

tPage 4000 tFcyc

C Mass erase time2 tMass 20,000 tFcyc

D Byte program current3

3 The program and erase currents are additional to the standard run IDD. These values are measured at room temperatures 
with VDD = 5.0 V, bus frequency = 4.0 MHz.

RIDDBP — 4 — mA

D Page erase current3 RIDDPE — 6 — mA

C
Program/erase endurance4

TL to TH = –40 C to + 85 C
T = 25 C

4 Typical endurance for flash was evaluated for this product family on the 9S12Dx64. For additional information on how 
Freescale defines typical endurance, please refer to Engineering Bulletin EB619, Typical Endurance for Nonvolatile 
Memory.

10,000 —
100,000

—
—

cycles

C Data retention5

5 Typical data retention values are based on intrinsic capability of the technology measured at high temperature and 
de-rated to 25 C using the Arrhenius equation. For additional information on how Freescale defines typical data retention, 
please refer to Engineering Bulletin EB618, Typical Data Retention for Nonvolatile Memory.

tD_ret 15 100 — years
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Ordering Information
The susceptibility performance classification is described in Table 21.

3 Ordering Information
This section contains ordering information for MC9S08LG32 and MC9S08LG16 devices.

 

Table 21. Susceptibility Performance Classification

Result Performance Criteria

A No failure The MCU performs as designed during and after exposure.

B Self-recovering 
failure

The MCU does not perform as designed during exposure. The MCU returns 
automatically to normal operation after exposure is removed.

C Soft failure The MCU does not perform as designed during exposure. The MCU does not return to 
normal operation until exposure is removed and the RESET pin is asserted.

D Hard failure The MCU does not perform as designed during exposure. The MCU does not return to 
normal operation until exposure is removed and the power to the MCU is cycled.

E Damage The MCU does not perform as designed during and after exposure. The MCU cannot 
be returned to proper operation due to physical damage or other permanent 
performance degradation.

Table 22. Device Numbering System

Device Number1

1 See the MC9S08LG32 Reference Manual (document MC9S08LG32RM), for a complete description of modules included on 
each device.

Memory
Temperature Range (°C)

LCD Mode 
Operation

Available Packages2

2 See Table 23 for package information.

FLASH RAM

Auto

S9S08LG32J0CLK 32 KB 1984 -40 °C to +85 °C Charge Pump 80-pin LQFP

S9S08LG32J0CLH 64-pin LQFP

S9S08LG32J0CLF 48-pin LQFP

S9S08LG32J0VLK 32 KB 1984 -40 °C to +105 °C Register Bias 80-pin LQFP

S9S08LG32J0VLH 64-pin LQFP

S9S08LG32J0VLF 48-pin LQFP

S9S08LG16J0VLH 18 KB 1984 64-pin LQFP

S9S08LG16J0VLF 48-pin LQFP

IMM

MC9S08LG32CLK 32 KB 1984 -40 °C to + 85 °C Charge Pump 80-pin LQFP

MC9S08LG32CLH 64-pin LQFP

MC9S08LG32CLF 48-pin LQFP

MC9S08LG16CLH 18 KB 1984 64-pin LQFP

MC9S08LG16CLF 48-pin LQFP
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Package Information
4.1.1 80-pin LQFP
MC9S08LG32 Series Data Sheet, Rev. 9 
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Package Information
Figure 33. 80-pin LQFP Package Drawing (Case 917A, Doc #98ASS23237W)
MC9S08LG32 Series Data Sheet, Rev. 9 
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Package Information
4.1.2 64-pin LQFP
MC9S08LG32 Series Data Sheet, Rev. 9 
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Package Information
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Package Information
Figure 34. 64-pin LQFP Package Drawing (Case 840F, Doc #98ASS23234W)
MC9S08LG32 Series Data Sheet, Rev. 9 
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Package Information
4.1.3 48-pin LQFP
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Package Information
Figure 35. 48-pin LQFP Package Drawing (Case 932, Doc #98ASH00962A)
MC9S08LG32 Series Data Sheet, Rev. 9 
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