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Freescale Semlconductor, Inc. Document Number: MC9S08LG32AD
Data Sheet Addendum Rev. 0, 04/2015

Addendum to Rev. 9 of the
MC9S08LG32 Series
Covers: MC9S08LG32 and
MCOS08LG16

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 I, (DC injection current)

‘Location: ‘Table 8. DC Characteristics, Page 14

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

Num | C Characteristic Symbol Min Typ1 Max Unit
14 D |DC injection Single pin limit lic -0.2 — 2 mA
current 6.7
Viy < Vss (min) | Total MCU limit, includes sum of -5 — 25 mA
VN > Vpp (Max) all stressed pins

2 Change the max value of t| po (low power oscillator
period)

‘Location: ‘Table 14. Control Timing, Page 29 ‘

In Table 14, “Control Timing,” change the max value of t, po (row number 2) from 1300 to 1500 ps.
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o Available only on 64-pin and 80-pin package
*/Default function out of reset/*

Figure 1. MC9S08LG32 Series Block Diagram
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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 4. 48-Pin LQFP
NOTE

Vrern/VREFL are internally connected to Vppa/Vgga.
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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 — — —

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).

MC9S08LG32 Series Data Sheet, Rev. 9

14 Freescale Semiconductor



PR 4

Electrical Characteristics

Typical Voo - Vo Vs. lon AT Vop = 5V Typical Vpp - Vou vs. lon AT Vpp=3V
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Figure 8. Typical High-side Drive (source) characteristics — Low Drive (PTxDSn = 0)

MC9S08LG32 Series Data Sheet, Rev. 9

16 Freescale Semiconductor



Electrical Characteristics
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Figure 13. Typical Stop2 Ipp
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Electrical Characteristics

XO0sC
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Crystal or Resonator

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 Typ' Max Unit

1 P |Average internal reference frequency — factory trimmed fint_ft — 32.768 — kHz
at VDD = 5.0 V and temperature = 25 °C

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 us

4 P |DCO output frequency range — |Low range (DRS = 00) faco t 16 — 20 MHz

. 2 -
p|Mimmed Mid range (DRS = 01) 32 — 40

5 P |DCO output frequency? Low range (DRS = 00) | f4co DMxs2 — 19.92 — MHz

Ref =32768 H .
P ar‘f derence 82768 Hz Mid range (DRS = 01) — 39.85 —

DMX32 =1

6 C [Resolution of trimmed DCO output frequency at fixed Afgco_res_t — +0.1 0.2 Yofdco
voltage and temperature (using FTRIM)3

7 C |Resolution of trimmed DCO output frequency at fixed Afgco_res t — 0.2 0.4 | %fgeo
voltage and temperature (not using FTRIM)3

8 P |Total deviation of trimmed DCO output frequency over Afgco t — -1.0 2 Yot dco
voltage and temperature to +0.5

9 C |Total deviation of trimmed DCO output frequency over Afgco t — 0.5 +1 Yofdco
fixed voltage and temperature range of 0 °C to 70 °C®

10 | C |FLL acquisition time® * tacquire — — 1 mS

11 C |Long term jitter of DCO output clock (averaged over 2 ms Citter — 0.02 0.2 Yofdco
interval)®

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

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

This parameter is characterized and not tested on each device.

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.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgs.
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 Vpp and Vgg and variation in the crystal oscillator frequency increase the C iy, percentage
for a given interval.

AW N =

MC9S08LG32 Series Data Sheet, Rev. 9

24 Freescale Semiconductor



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.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZApIN
Foed ! ~ —  SIMPLIFIED
Zas | leakage CHANNEL SELECT
CIRCUIT ADC SAR

<N | due to
-
%gy{r//‘ [ENGWE

input
Ras | | protecti

) E<

—()—4

>
J______

Rabin
@ ’\/\/\/—O/OT“
INPUT PIN
Rabin |
% ’\A/\/—O/O—|—0
INPUT PIN . |
ADIN
X A~ 08
R |
INPUT PIN — CapiN
L

Figure 18. ADC Input Impedance Equivalency Diagram
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Electrical Characteristics

Table 13. 12-bit ADC Characteristics (VRern = Vpopap VRerL = Vssap) (continued)

Num C Characteristic Conditions Symb Min Typ1 Max Unit Comment
13 T Full-Scale 12-bit mode EFS —_— +1 — L882 VAD|N = VDDAD
Error
P 10-bit mode — +0.5 +1
T 8-bit mode — +0.5 +0.5
14 D | Quantization 12-bit mode Eq — —1t00 — LsB? —
Error
10-bit mode — — +0.5
8-bit mode — — +0.5
15 D | Input Leakage | 12-bit mode EiL — +1 — LSB? | Padleakage**
Error Ras
10-bit mode — +0.2 +2.5
8-bit mode — +0.1 +1
16 C Temp Sensor -40°Cto25°C m — 1.646 — mV/°C —
Slope
25 °C to 125°C — 1.769 —
17 C | Temp Sensor 25°C V1EMP25 — 701.2 — mV —
Voltage

Typical values assume Vppap = 5.0 V, Temp = 25 °C, faopck = 1.0 MHz unless otherwise stated. Typical values are for reference only

and are not tested in production.

1LSB = (VpgrH — VrerD)/2"

Monotonicity and no-missing-codes guaranteed in 10-bit and 8-bit modes
Based on input pad leakage current. Refer to pad electricals.

MC9S08LG32 Series Data Sheet, Rev. 9

28

Freescale Semiconductor




Electrical Characteristics
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Electrical Characteristics
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Figure 30. 4 MHz, Negative Polarity Pins 42 — 80
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Package Information

3.1 Device Numbering System

Example of the device numbering system:

S 9808 LG32 JOX XX

Status/Partnumber Type | ‘ Package designator (see Table 23)

(S = Maskset specific partnumber) Temperature range
C =-40 °C to 85 °C)
V =-40 °C to 105 °C)

Memory Maskset Identifier Suffix
(9 = FLASH-based) (First digit usually references wafer fab
Core ———— Second digit usually differentiates mask rev)
Family Approximate Flash size in KB

Figure 31. Device Number Example for Auto Parts

MC9 S08 LG32 C XX

Status ——l— ‘
(MC = Fully Qualified) Package designator (see Table 23)

Temperature range

Memory € i
(9 = FLASH-based) (C=-40°Cto85°C)
Core
Family Approximate Flash size in KB

Figure 32. Device Number Example for IMM Parts

4 Package Information

Table 23. Package Descriptions

Pin Count Package Type Abbreviation Designator Case No. Document No.
80 Low Quad Flat Package LQFP LK 917A 98ASS23237W
64 Low Quad Flat Package LQFP LH 840F 98ASS23234W
48 Low Quad Flat Package LQFP LF 932 98ASHO00962A

4.1 Mechanical Drawings

The following pages are mechanical drawings for the packages described in Table 23. For the latest
available drawings please visit our web site (http://www.freescale.com) and enter the package’s document
number into the keyword search box.
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411 80-pin LQFP
oy DOCUMENT NO: 98ASS23237W
= MECHANICAL OUTLINES
freesmggu!g DICTIONARY PAGE: 917A
RS | 00 NOT SCALE THIS DRAWNG | REV e
ax 20 s |e]0.2|ClE—-F|D]
x |[&]o.2|H[E-F]|D]
PIN 1 80 &
woex N | AAAAAAAAAAAAAAAAAARE L
1 = E 60
—T T
—T -
3X VIEW Y — T
| — |
: 7 4 g
y T [T
N=mn g T _r
—T] - — |
| — - — |
 — = |
== = [
= = [8]
HHUUHHHHUUUHHUUUUHHH
21 ‘_‘ w
{7}
= A\
[14] Al
16§
[~ ax 14
1.6 MAX 9"
r BOX
\ SloTe
__II__ 80X 0.38 \--
SEATING 0.32
PLANE [$]0.13®@|c|A[B] —
TITLE: CASE NUMBER: 917A—03
80 LD LQFP, 14 X 14 PKG, STANDARD: FREESCALE
0.65 MM PITCH, 1.4 THICK
PACKAGE CCDE: 8258 SHEET: 1 OF &

MC9S08LG32 Series Data Sheet, Rev. 9

40

Freescale Semiconductor



Package Information

4.1.2 64-pin LQFP
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41.3  48-pin LQFP
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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, TOCHO, TOCH1, TICHO, T1ICH1, T1CH2, T1ICH3,

T1CHS3, T1CH4, and T1CH5 to TPMCLK, TPMOCHO, TPMOCH1,TPM1CHO, TPM1CH1,
TPM1CH2, TPM1CH3, TPM1CH4, and TPM1CHS5, and changed the maximum LCD frame
frequency to 64 Hz.

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

9 9/2011 Updated Table “ICS Frequency Specifications (Temperature Range = —40 xC to 105 xC
Ambient)”. Removed Footnote from Row 8.
Updated the Revision History
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