
NXP USA Inc. - S9S08LG32J0CLKR Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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built-in motor control peripherals and automotive-grade
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Freescale Semiconductor, Inc.
Data Sheet Addendum

© 2015 Freescale Semiconductor, Inc. All rights reserved.

This addendum identifies changes to Rev. 9 of the MC9S08LG32 Series data sheet (covering 
MC9S08LG32 and MC9S08LG16).  The changes described in this addendum have not been 
implemented in the specified pages.

1 Add min values for IIC (DC injection current)

In Table 8, “DC Characteristics,” add min values for IIC (row number 14) as follows:

2 Change the max value of tLPO (low power oscillator 
period)

In Table 14, “Control Timing,” change the max value of tLPO (row number 2) from 1300 to 1500 µs.

Location: Table 8. DC Characteristics, Page 14

Num C Characteristic Symbol Min Typ1 Max Unit

14 D DC injection 
current 5, 6, 7

VIN < VSS (min)
VIN > VDD (max)

Single pin limit IIC -0.2 — 2 mA

Total MCU limit, includes sum of 
all stressed pins

-5 — 25 mA

Location: Table 14. Control Timing, Page 29

Document Number: MC9S08LG32AD
Rev. 0, 04/2015

Addendum to Rev. 9 of the 
MC9S08LG32 Series
Covers: MC9S08LG32 and 
MC9S08LG16





Pin Assignments
Figure 4. 48-Pin LQFP

NOTE
VREFH/VREFL are internally connected to VDDA/VSSA.
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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
MC9S08LG32 Series Data Sheet, Rev. 9 
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Electrical Characteristics
2 Electrical Characteristics

2.1 Introduction
This section contains electrical and timing specifications for the MC9S08LG32 series of microcontrollers available at the time 
of publication.

2.2 Parameter Classification
The electrical parameters shown in this supplement are guaranteed by various methods. To give the customer a better 
understanding the following classification is used and the parameters are tagged accordingly in the tables where appropriate:

NOTE
The classification is shown in the column labeled “C” in the parameter tables where 
appropriate.

2.3 Absolute Maximum Ratings
Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not guaranteed. Stress beyond the 
limits specified in Table 4 may affect device reliability or cause permanent damage to the device. For functional operating 
conditions, refer to the remaining tables in this section.

This device contains circuitry that protects against damage due to high static voltage or electrical fields. However, it is advised 
that normal precautions should be taken to avoid application of any voltages higher than maximum-rated voltages to this 
high-impedance circuit. Reliability of operation is enhanced if unused inputs are tied to an appropriate logic voltage level (for 
instance, either VSS or VDD) or the programmable pull-up resistor associated with the pin is enabled.

77 61 45 PTE3 LCD11 — — —

78 62 46 PTE2 LCD10 — — —

79 63 47 PTE1 LCD9 — — —

80 64 48 PTE0 LCD8 — — —

Table 3. Parameter Classifications

P Those parameters are guaranteed during production testing on each individual device.

C
Those parameters are achieved by the design characterization by measuring a statistically relevant 
sample size across process variations.

T
Those parameters are achieved by design characterization on a small sample size from typical devices 
under typical conditions unless otherwise noted. All values shown in the typical column are within this 
category.

D Those parameters are derived mainly from simulations.

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

Packages <-- Lowest Priority --> Highest

80 64 48 Port Pin Alt 1 Alt 2 Alt 3 Alt 4
MC9S08LG32 Series Data Sheet, Rev. 9 
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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
MC9S08LG32 Series Data Sheet, Rev. 9 
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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
MC9S08LG32 Series Data Sheet, Rev. 9 
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Electrical Characteristics

1

2

3

4

Figure 9. Typical Run IDD for FBE Mode at 1 MHz

8 T Stop3 adders: EREFSTEN = 1 — n/a 3 4.58 — A –40 C to 105 C

IREFSTEN = 1 71.7 —

LVD 94.35 —

EREFSTEN = 1 5 4.61 — A

IREFSTEN = 1 71.69 —

LVD 107.34 —

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

LCD configured for Charge Pump Enabled VLL3 connected to VDD.

This does not include current required for 32 kHz oscillator.
This is the maximum current when all LCD inputs/outputs are used.

Table 9.  Supply Current Characteristics (continued)

Num C Parameter Symbol Bus
Freq

VDD 
(V) Typ1 Max Unit Temp

(C)

IDD

VDD
MC9S08LG32 Series Data Sheet, Rev. 9 
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Electrical Characteristics
Figure 12. Typical Run IDD for FEE Mode at 20 MHz

Figure 13. Typical Stop2 IDD

VDD

IDD

VDD

IDD
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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

45.00

50.00

55.00

60.00

65.00
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Electrical Characteristics

 

1  

2

3

4

N

13 T Full-Scale 
Error

12-bit mode EFS — 1 — LSB2 VADIN = VDDAD

P 10-bit mode — 0.5 1

T 8-bit mode — 0.5 0.5

14 D Quantization 
Error

12-bit mode EQ — –1 to 0 — LSB2 —

10-bit mode — — 0.5

8-bit mode — — 0.5

15 D Input Leakage 
Error

12-bit mode EIL — 1 — LSB2 Pad leakage4 *
RAS

10-bit mode — 0.2 2.5

8-bit mode — 0.1 1

16 C Temp Sensor
Slope

–40 C to 25 C m — 1.646 — mV/C —

25 C to 125C — 1.769 —

17 C Temp Sensor
Voltage

25 C VTEMP25 — 701.2 — mV —

Typical values assume VDDAD = 5.0 V, Temp = 25 C, fADCK = 1.0 MHz unless otherwise stated. Typical values are for reference only
and are not tested in production.
1 LSB = (VREFH – VREFL)/2N

Monotonicity and no-missing-codes guaranteed in 10-bit and 8-bit modes

Based on input pad leakage current. Refer to pad electricals.

Table 13. 12-bit ADC Characteristics (VREFH = VDDAD, VREFL = VSSAD) (continued)

um C Characteristic Conditions Symb Min Typ1 Max Unit Comment
MC9S08LG32 Series Data Sheet, Rev. 9 
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Electrical Characteristics
2.11 AC Characteristics
This section describes timing characteristics for each peripheral system.

2.11.1 Control Timing

Figure 19. Reset Timing

Table 14. Control Timing

Num C Rating Symbol Min Typ1

1 Typical values are based on characterization data at VDD = 5.0 V, 25 C unless otherwise stated.

Max Unit

1 D Bus frequency (tcyc = 1/fBus) fBus dc — 20 MHz

2 D Internal low power oscillator period tLPO 700 — 1300 s

3 D External reset pulse width2

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

textrst 100 — — ns

4 D Reset low drive trstdrv 66 x tcyc — — ns

5 D BKGD/MS setup time after issuing background debug 
force reset to enter user or BDM modes

tMSSU 500 — — ns

6 D BKGD/MS hold time after issuing background debug 
force reset to enter user or BDM modes 3

3 To enter BDM mode following a POR, BKGD/MS should be held low during the power-up and for a hold time of tMSH after VDD 
rises above VLVD.

tMSH 100 — — s

7 D IRQ pulse width
Asynchronous path2

Synchronous path4

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.

tILIH
tIHIL

100
1.5 x tcyc

—
—

—
—

ns

8 D Keyboard interrupt pulse width
Asynchronous path2

Synchronous path4
tILIH
tIHIL

100
1.5 x tcyc

—
—

—
—

ns

9 C Port rise and fall time — (load = 50 pF)5, 6

    Slew rate control disabled (PTxSE = 0)
    Slew rate control enabled (PTxSE = 1)

5 Timing is shown with respect to 20% VDD and 80% VDD levels. Temperature range –40 C to 105C. 
6 Except for LCD pins in Open Drain mode.

tRise
tFall

—
—

3
30

—
—

ns

textrst

RESET PIN
MC9S08LG32 Series Data Sheet, Rev. 9 
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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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Package Information
4.1.1 80-pin LQFP
MC9S08LG32 Series Data Sheet, Rev. 9 
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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
Figure 35. 48-pin LQFP Package Drawing (Case 932, Doc #98ASH00962A)
MC9S08LG32 Series Data Sheet, Rev. 9 
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Revision History
5 Revision History
To provide the most up-to-date information, the revision of our documents on the World Wide Web are the most current. Your 
printed copy may be an earlier revision. To verify you have the latest information available, refer to:

http://www.freescale.com

The following revision history table summarizes changes contained in this document.

Table 24. Revision History

Revision Date Description of Changes

1 8/2008 First Initial release.

2 9/2008 Second Initial Release.

3 11/2008 Alpha Customer Release.

4 2/2009 Launch Release.

5 4/2009 Added EMC Radiated Emission and Transient Susceptibility data in Table 19 and Table 20.

6 4/2009 Updated EMC performance data.

7 8/2009 Updated auto part numbers, changed TCLK, T0CH0, T0CH1, T1CH0, T1CH1, T1CH2, T1CH3, 
T1CH3, T1CH4, and T1CH5 to TPMCLK, TPM0CH0, TPM0CH1,TPM1CH0, TPM1CH1, 
TPM1CH2, TPM1CH3, TPM1CH4, and TPM1CH5, and changed the maximum LCD frame 
frequency to 64 Hz.

8 8/2011 Updated Table “ICS Frequency Specifications (Temperature Range = –40 ×C to 105 ×C 
Ambient)”. Changed the value of row 8 column C from C to P.

9 9/2011 Updated Table “ICS Frequency Specifications (Temperature Range = –40 ×C to 105 ×C 
Ambient)”. Removed Footnote from Row 8.
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