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Figure 1. MC9S08LG32 Series Block Diagram
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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
2.7 Supply Current Characteristics
This section includes information about power supply current in various operating modes. 

Table 9.  Supply Current Characteristics

Num C Parameter Symbol Bus
Freq

VDD 
(V) Typ1 Max Unit Temp

(C)

1 C Run supply current
FEI mode, all modules on

RIDD 20 MHz 3 16.38 27.85 mA –40 C to 85 C

C 28.05 –40 C to105 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 C to 85 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
FEI mode, all modules off

RIDD 20 MHz 3 11.9 20.25 mA –40 C to 85 C

T 21.72 –40 C to105 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 C to 85 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
FEI mode, all modules off

WIDD 20 MHz 3 7.9 13.42 mA –40 C to 85 C

T 13.59 –40 C to105 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 C to 85 C

P 13.98 –40 C to105 C

T 1 MHz 1.12 1.91 –40 C to 85 C

T 1.94 –40 C to105 C

4 C Stop2 mode supply current S2I
DD

n/a 3 1.1 16.0 A –40 C to 85 C

C 39.0 –40 C to105 C

P 5 1.2 18.7 A –40 C to 85 C

P 46.1 –40 C to105 C

5 C Stop3 mode supply current
No clocks active

S3I
DD

n/a 3 1.2 22.4 A –40 C to 85 C

C 56.2 –40 C to105 C

P 5 1.32 25.5 A –40 C to 85 C

P 63.9 –40 C to105 C
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Electrical Characteristics
6 T Stop2 adders: RTC using LPO — n/a 3 210 — nA –40 C to 105 C

RTC using low
power crystal

oscillator

4.25 — A

LCD2 with rbias
(Low Gain)

1.23 —

LCD2 with rbias
(High Gain)

184 —

LCD2 with Cpump 4.053 — –40 C to 85 C

RTC using LPO 5 210 — nA –40 C to 105 C

RTC using low
power crystal

oscillator

4.22 — A

LCD2 with rbias
(Low Gain)

1.53 —

LCD2 with rbias
(High Gain)

324 —

LCD2 with Cpump 7.123 — –40 C to 85 C

7 T Stop3 adders: RTC using LPO — n/a 3 210 — nA –40 C to 105 C

RTC using low
power crystal

oscillator

4.75 — A

LCD2 with rbias
(Low Gain)

1.23 —

LCD2 with rbias
(High Gain)

184 —

LCD2 with Cpump 4.353 — –40 C to 85 C

RTC using LPO 5 230 — nA –40 C to 105 C

RTC using low
power crystal

oscillator

4.74 — A

LCD2 with rbias
(Low Gain)

1.53 —

LCD2 with rbias
(High Gain)

324 —

LCD2 with Cpump 7.493 — –40 C to 85 C

Table 9.  Supply Current Characteristics (continued)

Num C Parameter Symbol Bus
Freq

VDD 
(V) Typ1 Max Unit Temp

(C)
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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 

Freescale Semiconductor 19



Electrical Characteristics
Figure 10. Typical Run IDD for FBE Mode at 20 MHz

Figure 11. Typical Run IDD for FEE Mode at 1 MHz

IDD

VDD

VDD

IDD
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Electrical Characteristics
Figure 16. Typical Crystal or Resonator Circuit: Low Range/Low Power

2.9 Internal Clock Source (ICS) Characteristics
Table 11. ICS Frequency Specifications (Temperature Range = –40 C to 105 C Ambient)

Num C Characteristic Symbol Min Typ1

1 Data in Typical column was characterized at 5.0 V, 25 C or is typical recommended value.

Max Unit

1 P Average internal reference frequency — factory trimmed 
at VDD = 5.0 V and temperature = 25 C

fint_ft — 32.768 — kHz

2 C Average internal reference frequency — user trimmed fint_t 31.25 — 39.0625 kHz

3 C Internal reference start-up time tIRST — 60 100 s

4 P DCO output frequency range — 
trimmed2

2 The resulting bus clock frequency should not exceed the maximum specified bus clock frequency of the device.

Low range (DRS = 00) fdco_t 16 — 20 MHz

P Mid range (DRS = 01) 32 — 40

5 P DCO output frequency2

Reference = 32768 Hz
and
DMX32 = 1

Low range (DRS = 00) fdco_DMX32 — 19.92 — MHz

P Mid range (DRS = 01) — 39.85 —

6 C Resolution of trimmed DCO output frequency at fixed 
voltage and temperature (using FTRIM)3

3 This parameter is characterized and not tested on each device.

fdco_res_t — 0.1 0.2 %fdco

7 C Resolution of trimmed DCO output frequency at fixed 
voltage and temperature (not using FTRIM)3

fdco_res_t — 0.2 0.4 %fdco

8 P Total deviation of trimmed DCO output frequency over 
voltage and temperature

fdco_t — –1.0 
to +0.5

2 %fdco

9 C Total deviation of trimmed DCO output frequency over 
fixed voltage and temperature range of 0 C to 70 C3

fdco_t — 0.5 1 %fdco

10 C FLL acquisition time3, 4

4 This specification applies to any time the FLL reference source or reference divider is changed, trim value changed or changing 
from FLL disabled (FBELP, FBILP) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as the reference, 
this specification assumes it is already running.

tAcquire — — 1 mS

11 C Long term jitter of DCO output clock (averaged over 2 ms 
interval)5

5 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fBus. 
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise 
injected into the FLL circuitry via VDD and VSS and variation in the crystal oscillator frequency increase the CJitter percentage 
for a given interval.

CJitter — 0.02 0.2 %fdco

XOSC

EXTAL XTAL

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

um C Characteristic Conditions Symb Min Typ1 Max Unit Comment

1 T Supply Current
ADLPC = 1
ADLSMP = 1
ADCO = 1

— IDDAD — 195 — A —

2 T Supply Current 
ADLPC = 1
ADLSMP = 0 
ADCO = 1

— IDDAD — 347 — A —

3 T Supply Current
ADLPC = 0
ADLSMP = 1
ADCO = 1

— IDDAD — 407 — A —

4 P Supply Current
ADLPC = 0
ADLSMP = 0
ADCO = 1

— IDDAD — 0.755 1 mA —

5 — Supply Current Stop, Reset, Module Off IDDAD 0.011 1 A —

6 P ADC 
Asynchronous 
Clock Source

High Speed (ADLPC=0) fADACK 2 3.3 5 MHz tADACK = 
1/fADACK

Low Power (ADLPC=1) 1.25 2 3.3

7 C Conversion 
Time (Including 
sample time)

Short sample (ADLSMP=0) tADC — 20 — ADCK 
cycles

See ADC 
chapter in the

LG32 
Reference 
Manual for 
conversion 

time variances

Long sample (ADLSMP=1) — 40 —

8 C Sample Time Short sample (ADLSMP=0) tADS — 3.5 — ADCK 
cycles

Long sample (ADLSMP=1) — 23.5 —

9 T Total 
Unadjusted 
Error

12-bit mode ETUE — 3.0 — LSB2 Includes 
quantization

P 10-bit mode — 1 2.5

T 8-bit mode — 0.5 1

10 T Differential 
Non-Linearity

12-bit mode DNL — 1.75 — LSB2

P 10-bit mode3 — 0.5 1.0

T 8-bit mode3 — 0.3 0.5

11 T Integral 
Non-Linearity

12-bit mode INL — 1.5 — LSB2

P 10-bit mode — 0.5 1

T 8-bit mode — 0.3 0.5

12 T Zero-Scale 
Error

12-bit mode EZS — 1.5 — LSB2 VADIN = VSSAD

P 10-bit mode — 0.5 1.5

T 8-bit mode — 0.5 0.5
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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 125C — 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
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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 105C. 
6 Except for LCD pins in Open Drain mode.

tRise
tFall

—
—

3
30

—
—

ns

textrst

RESET PIN
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2.11.3 SPI Timing
Table 16 and Figure 23 through Figure 26 describe the timing requirements for the SPI system.

Table 16. SPI Timing

No. C Function Symbol Min Max Unit

— D Operating frequency
Master
Slave

fop
fBus/2048

0
fBus/2
fBus/4

Hz

D SPSCK period
Master
Slave

tSPSCK
2
4

2048
—

tcyc
tcyc

D Enable lead time
Master
Slave

tLead
12
1

—
—

tSPSCK
tcyc

D Enable lag time
Master
Slave

tLag
12
1

—
—

tSPSCK
tcyc

D Clock (SPSCK) high or low time
Master
Slave

tWSPSCK
tcyc –30
tcyc – 30

1024 tcyc
—

ns
ns

D Data setup time (inputs)
Master
Slave

tSU
15
15

—
—

ns
ns

D Data hold time (inputs)
Master
Slave

tHI
0

25
—
—

ns
ns

D Slave access time ta — 1 tcyc

D Slave MISO disable time tdis — 1 tcyc

D Data valid (after SPSCK edge)
Master
Slave

tv
—
—

25
25

ns
ns

D Data hold time (outputs)
Master
Slave

tHO
0
0

—
—

ns
ns

D Rise time
Input
Output

tRI
tRO

—
—

tcyc – 25
25

ns
ns

D Fall time
Input
Output

tFI
tFO

—
—

tcyc – 25
25

ns
ns

1

2

3

4

5

6

7

8

9

10

11

12
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Individual performance of each pin is shown in Figure 27, Figure 28, Figure 29, and Figure 30.

Figure 27. 4 MHz, Positive Polarity Pins 1 – 41

Figure 28. 4 MHz, Positive Polarity Pins 42 – 80

3 Except pins PHT1, PTH2, PTH3, PTH4, PTH5. See figures below for values.
4 Except pins PTF3, PTH5, PTH4, PHT0, Reset, and BKGD. See figures below for values.

Note: 
RESET retested with 0.1 F capacitor from pin to ground is Class A compliant as shown by 48*.
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Package Information
Figure 33. 80-pin LQFP Package Drawing (Case 917A, Doc #98ASS23237W)
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4.1.3 48-pin LQFP
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Package Information
Figure 35. 48-pin LQFP Package Drawing (Case 932, Doc #98ASH00962A)
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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.
Updated the Revision History
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