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

Rev Date Description of Changes
4/2/2009 Initial public release.
2 7/20/2009 Updated Section 5.13, “EMC Performance.”

Corrected Table 1.
Corrected default trim value to 31.25 kHz.

Related Documentation

Find the most current versions of all documents at: http://www.freescale.com

Reference Manual (MC9S08SV16RM)

Contains extensive product information including modes of operation, memory,
resets and interrupts, register definition, port pins, CPU, and all module
information.
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1

MCU Block Diagram

The block diagram, Figure 1, shows the structure of MC9S08SV 16 series MCU.

16-BIT MODULO TIMER | ToLK
HCS08 CORE (MTIM16) -
cPU BDC 8-PIN KEYBOARD _KBI[7:0] <
INTERRUPT(KBI) [ =
—1o
o
HCS08 SYSTEM CONTROL 2-CH TIMER/PWM | _ TPM2CH[10] _
RESETS AND INTERRUPTS MODULE (TPM2) T )
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. IRQ
[ cor || ma |
| 1 KHz OSC | | Vb | INTERRUPT PRIORITY —
CONTROLLER(IPC)
ON-CHIP ICE AND
DEBUG MODUE (DBG) SERIAL COMMUNICATION | > >
INTERFACE (SCI) - @
USER FLASH E
MC9S08SV16 = 16,384 BYTES o
MC9S08SV8 = 8,192 BYTES
6-CH TIMERPWM | _TPM1CH[5:d]
USER RAM MODULE (TPM1) ‘
MC9S08SV16 = 1,024 BYTES
MC9S08SV8 = 768 BYTES
REAL-TIME COUNTER —
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40 MHz INTERNAL CLOCK
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ALALOG COMPARATOR  [<AGMP—
EXTAL (ACMP) ~“ACMPO
EXTERNAL OSCILLATOR o
XTAL o8l ud
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8-BIT SERIAL PERIPHERAL | sIDSs%K »| O
INTERFACE MODULE(SPI) [*55 <l
Vop - - »
Vss _ VOLTAGE REGULATOR
o *—i
vV
VEECH > 12-CH 10-BIT __ ADP[11:0] |
VoA > ANALOG-TO-DIGITAL —
Vssa »| CONVERTER(ADC)
L =]
&
INTER-INTEGRATED | «SCL » S
CIRCUIT (IIC) <SPA » o
NOTE

1. PTA4 is output only when used as port pin.
2. PTA5 is input only when used as port pin.

Figure 1. MC9S08SV16 Series Block Diagram
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MCU Block Diagram

~—> PTAQ/KBIPO/ADPO
~——> PTA1/KBIP1/ADP1
<—> PTA2/KBIP2/ADP2
<—> PTA3/KBIP3/ADP3
~——> PTA4/ACMPO/BKGD/MS
~€—— PTA5/IRQ/TCLK/RESET
~—> PTA6/TPM2CHO

~—> PTA7/TPM2CH1

<> PTB0/KBIP4/RxD/ADP4
~—> PTB1/KBIP5/TxD/ADP5
~—> PTB2/KBIP6/ADP6
~—> PTB3/KBIP7/ADP7
~—> PTB4/TPM1CHO
~—> PTB5/TPM1CH1

~—> PTB6/XTAL

~—> PTB7/EXTAL

~—> PTCO/ADP8

~—> PTC1/ADP9

~—> PTC2/ADP10/ACMP+
<> PTC3/ADP11/ACMP—
~—> PTC4/SS

~—> PTC5/SPSCK

~—> PTC6/MOSI

~—> PTC7/MISO

~—> PTDO/SCL
~—> PTD1/SDA
~—> PTD2/TPM1CH2
~—> PTD3/TPM1CH3
~—> PTD4/TPM1CH4

~—> PTD5/TPM1CH5
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System Clock Distribution

2 System Clock Distribution

MC9S08SV 16 series use ICS module as clock sources. The ICS module can use internal or external clock
source as reference to provide up to 40 MHz CPU clock. The output of ICS module includes,

*  OSCOUT— XOSC output provides EXTAL reference clock to ADC and RTC.
» ICSIRCLK — ICS internal clock reference provides clock source of RTC.

+ ICSFFCLK — ICS fixed frequency clock reference (around 32.768 kHz) provides double of the
fixed lock signal to TPMs and MTIM16.

« ICSOUT — ICS CPU clock provides double of bus clock which is basic clock reference of
peripherals.

» ICSLCLK — Alternate BDC clock provides debug signal to BDC module.
The TCLK pin is an extra external clock source. When TCLK is enabled, it can provide alternate clock

source to TPMs and MTIM16. The on-chip 1 kHz clock can provide clock source of RTC and COP
modules.

TCLK
1 kHz .
[ Y Y Y
RTC coP TPM2 TPM1 MTIM16 ADC
0SCcouT T |
ICSIRCLK
ICSFFCLK — | FIXED CLOCK|(XCLK)
ICS
1CSOUT BUS CLOCK
+2
ICSLCLK
Txoscl CPU scl BDC FLASH RAM SPI Ic IPC
EXTAL XTAL

Figure 2. System Clock Distribution Diagram
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3 Pin Assignments

This section shows the pin assignments for the MC9S08SV 16 series devices.

PTC5/SPSCK [ |

PTC4/SS| |
PTAS5/IRQ/TCLK/RESET |_|
PTD2/TPM1CH2 ||
PTA4/ACMPO/BKGD/MS ||
PTDO/SCL [ |

PTD1/SDA [ |

Voo [ |
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PTB6/XTAL [ |
PTB5/TPM1CH1 [_|
PTD3/TPM1CH3 [ |
PTB4/TPM1CHO [ |
PTC3/ADP11/ACMP-[ |
PTC2/ADP10/ACMP+ [ |
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31
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17

| |pTC6/MOSI

| |pTC7/MISO

[ |PTA0/KBIPO/ADPO

| |PTD5/TPM1CHS

| |PTA1/KBIP1/ADP1

| |PTA2/KBIP2/ADP2

| ]PTA3/KBIP3/ADP3

| |PTA6/TPM2CHO

| |PTA7/TPM2CH1

| ] PTBO/KBIP4/RXD/ADP4
| |PTB1/KBIP5/TXD/ADP5
| |PTB2/KBIP6/ADP6

| |PTD4/TPM1CH4

| ]PTB3/KBIP7/ADP7

[ |PTCO/ADPS

[ |PTC1/ADPY

Figure 3. MC9S08SV16 Series 32-Pin SDIP Package
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Electrical Characteristics
Table 3. Absolute Maximum Ratings
Rating Symbol Value Unit
Supply voltage Vbop -0.3t05.8 \
Maximum current into Vpp Ibp 120 mA
Digital input voltage Vin -0.3to Vpp+ 0.3 \
Instantaneous maximum current
Single pin limit (applies to all port pins)’-2 3 o 25 mA
Storage temperature range Tetg -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, then use the larger of the two resistance values.

2 All functional non-supply pins, except for PTA5 are internally clamped to Vgg and Vpp.

3 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 external power supply going
out of regulation. Ensure external Vpp load will shunt current greater than maximum injection
current. This will be the greatest risk when the MCU is not consuming power. Examples are: if
no system clock is present, or if the clock rate is very low (which would reduce overall power
consumption).

5.4 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 Vg or Vpp 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 Vgg or Vpp will be very small.

Table 4. Thermal Characteristics

Rating Symbol Value Unit
Operating temperature range T T toTH °C
(packaged) A —40t0 85
Thermal resistance
Single-layer board
32-pin SDIP 60
, 64a °C/wW
32-pin LQFP 85
Thermal resistance
Four-layer board
32-pin LQFP 35
. 0Ja °C/W
32-pin LQFP 56

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

Ty=Ta+(Ppx0ya)

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

Table 6. ESD and Latch-Up Protection Characteristics

No. Rating’ Symbol Min Max Unit
1 Human body model (HBM) Vusm +2000 — \
2 Charge device model (CDM) Veowm +500 — Vv
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.

5.6 DC Characteristics

This section includes information about power supply requirements and I/O pin characteristics.
Table 7. DC Characteristics

Num| C Characteristic Symbol Condition Min. Typical' Max. Unit
1 | — |Operating voltage — — 2.7 — 5.5 \Y
All'l/O pins, Vpp>27V, _ o .
C low-drive strength lLoad = —2 MA Vop =~ 05
Output high Vpp > 4.1V,
2 | P V, Vpp — 0.5 — — \
voltage All /O pins,| O I oad = =10 MA bb
high-drive strength
C g g VDD >2.7 V, VDD ~05 _ .
lLoad = =2 MA
Output high
3 D current Max total Iy for all ports| IgnT — — — 100 mA
c All' /O pins, Vpp >2.7V, . . 05
low-drive strength I oag = 0.6 MA '
Output low Vpp>4.1V,
4 | P V — — 0.5 \Y
voltage All/O pins,| - ILoag = 10 MA
high-drive strength
I g g VDD >2.7 V, _ _ 05
|Load =3 mA
5 | D Output low Max total I for all ports| | — — — 100 mA
current oL oLt
P i Vpp>4.1V 0.70x V — —
6 Input high Al digital inputs| V4 bo bo
C |voltage Vpp>2.7V 0.85xVpp| — — v
P Vpp >4.1V — — 0.35 x V,
7 Input low Al digital inputs| ~ Vj_ bo po
C |voltage Vpp>2.7V — —  ]0.30 x Vpp
Input s
8 | C hysteresis All digital inputs|  Vyyg — 0.06 x Vpp — — mV
Input . .
9 | P |leakage Allinputonly pins| 1y _ v or Vg — 0.1 1 WA
(per pin)
current
Hi-Z
(off-state) All input/output _ .
10 P leakage (per pln) “OZ' V|n = VDD or VSS 0.1 1 }/LA
current
MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

Typlcal |o|.| VS. VDD'VOH VDD =3V (LOW Drive)
4.000 —=%
3.500 oD
///D/////’A
, X
3.000 /ijéx
X —o—-40C
2.500 - i
—3—0C
T 2000 - —a—25C
1500 —X—55C
' —X—85C
1.000 A
0.500 -
0.000
0 0.3 0.5 0.8 0.9 1.2 1.5
Figure 11. Typical Igy Vs. Vpp—VoH (Vpp = 3.0 V) (Low Drive)
Typical lo_ vs. VoL Vpp = 3 V (High Drive)
24.000
22.000 A
20.000

mA

18.000 A
16.000 A X o— -40C

X
14.000 - /

></ ——0C
12.000 - 5 /* —5—25C
10.000 - §?X —x—55C
8.000 —X—85C
X

6.000 - % /

4.000 A X
2.000
0.000
0 0.3 0.5 0.8 0.9 1.2 1.5

Figure 12. Typical lg_ Vs. Vo (Vpp = 3.0 V) (High Drive)
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Electrical Characteristics

Run Current (mA)

7.0000

6.0000
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SV16 Run Current VS. Bus Frequency

*x*O0

—

—0>—FBE 3V -40C
——FBE 3V 25C
——FBE 3V 85C
—X—FBE 5V -40C
—X—FBE 5V 25C
—O—FBE 5V 85C

2 4 8 10 20
Bus Frequency (MHz)

Figure 14. Typical Run Ipp for FBE (All Modules Off)
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5.8

Electrical Characteristics

External Oscillator (XOSC) and ICS Characteristics

Refer to Figure 16 for crystal or resonator circuits.

Table 9. XOSC and ICS Specifications (Temperature Range = —40 to 85 °C Ambient)

Num | C Characteristic Symbol Min Typical’ Max | Unit
Oscillator crystal or resonator (EREFS = 1, ERCLKEN = 1)
Low range (RANGE = 0) fio 32 — 384 | kHz
1 C | High range (RANGE = 1) FEE or FBE mode? i 1 — 5 MHz
High range (RANGE = 1), high gain (HGO = 1), FBELP mode fhi 1 — 16 MHz
High range (RANGE = 1), low power (HGO = 0), FBELP mode fhi 1 — 8 MHz
. C4
2 D |Load capacitors c See Note 3
2
Feedback resistor
3 D | Low range (32 kHz to 38.4 kHz) Re — 10 — MQ
High range (1 MHz to 16 MHz) 1 MQ
Series resistor — Low range
4 D Low gain (HGO = 0) Rs — 0 — kQ
High gain (HGO = 1) 100
Series resistor — High range
Low gain (HGO =0)
High gain (HGO = 1) .
5 |P > 8 MHz Rs 0 0 ke
4 MHz 0 10
1 MHz 0 20
Crystal start-up time %5
Low range, low power t 200
6 C Low range, high power CSTL — 400 —
; ms
High range, low power t 5
High range, high power CSTH 15
7 T |Internal reference start-up time tirsT — 60 100 us
Square wave input clock frequency (EREFS = 0, ERCLKEN = 1)
8 | D| FEE or FBE mode? fextar | 0.03125 — 5 | MHz
FBELP mode 0 40 MHz
9 P |Average internal reference frequency — trimmed fint_t — 31.25 — kHz
P |DCO output frequency range — Low range (DRS = 00) 16 — 20
10 —trimmed . faco_t MHz
P Middle range (DRS = 10) 32 — 40
Total deviation of DCO output from trimmed frequency*
11 | C| Over full voltage and temperature range Afgeo_t — |-1.0t005] 2 |%fye,
Over fixed voltage and temperature range of 0 to 70 °C 0.5 +1
12 | C |FLL acquisition time*® tacquire — — 1 ms
Long term jitter of DCO output clock (averaged over 2 ms
13 |C| X 7 : P ( J Citter — 0.02 0.2 | %fyco
interval)
! Data in Typical column was characterized at 5.0 V, 25 °C or is typical recommended value.
MC9S08SV16 Series Data Sheet, Rev. 2
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5.9.3

SPI Timing

Electrical Characteristics

Table 12 and Figure 21 through Figure 24 describe the timing requirements for the SPI system.

Table 12. SPI Timing

No. C Function Symbol Min Max Unit
Operating frequency
— D Master fop fgus/2048 fgus/2 Hz
Slave 0 faus/4
SPSCK period
1 D Master tspsck 2 2048 teye
Slave 4 - teye
Enable lead time
2 D Master tLead 1/2 — tSPSCK
Slave 1 - teye
Enable lag time
3 D Master tLag 1/2 — tspsck
Slave 1 — teye
Clock (SPSCK) high or low time
4 D Master twspsck teyc —30 1024 teye ns
Slave teye — 30 — ns
Data setup time (inputs)
5 D Master tsu 15 — ns
Slave 15 — ns
Data hold time (inputs)
6 D Master th 0 — ns
Slave 25 — ns
7 D | Slave access time ta — 1 teye
8 D | Slave MISO disable time tais — 1 teye
Data valid (after SPSCK edge)
9 D Master ty — 25 ns
Slave — 25 ns
Data hold time (outputs)
10 D Master tho 0 — ns
Slave 0 — ns
Rise time
11 D Input tRl —_— tcyc -25 ns
Output tro — 25 ns
Fall time
12 D Input tr) — toye—25 ns
Output tro — 25 ns

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics
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Figure 23. SPI Slave Timing (CPHA =0)
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NOTE:
1. Not defined but normally LSB of character just received

Figure 24. SPI Slave Timing (CPHA = 1)

5.10 Analog Comparator (ACMP) Electricals

Table 13. Analog Comparator Electrical Specifications

C Characteristic Symbol Min Typical Max Unit
Supply voltage Vbp 2.7 — 5.5 \Y
Supply current (active) Ibpac — 20 35 LA

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

Table 13. Analog Comparator Electrical Specifications (continued)

C Characteristic Symbol Min Typical Max Unit
D |Analog input voltage VaIN Vgs—0.3 — Vop \
P | Analog input offset voltage Vaio — 20 40 mV
C | Analog comparator hysteresis Vy 3.0 9.0 15.0 mV
P | Analog input leakage current IALKG — — 1.0 pA
C | Analog comparator initialization delay taNT — — 1.0 us

5.11 ADC Characteristics
Table 14. 10-Bit ADC Operating Conditions

Characteristic Conditions Symb Min Typ' Max Unit Comment
Supply voltage | Absolute Vbpa 2.7 — 5.5 Vv
Input voltage VabiN | VRerL — VREFH v
Input
capacitance Capin - 4.5 55 pF
Input resistance Rapin — 3 5 kQ
10-bit mode
f > 4MHz — — 5
Analog source ADCK
resistance fapck < 4MHz Ras — — 10 kQ External to MCU
8-bit mode (all valid fapck) — — 10
ADC High speed (ADLPC = 0) 0.4 — 8.0
conversion faDck MHz
clock frequency | Low power (ADLPC = 1) 0.4 — 4.0

! Typical values assume Vppa = 5.0 V, Temp = 25 °C, fopck = 1.0 MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZpDIN
Tomd ' T SIMPLIFIED
Zas | leakage | |  CHANNEL SELECT
< g | %ui tto | | - _CE‘CE'T_ q ADCGSAR
Ras | | Rabin ENGINE
_ protectl | | | W
! o |
| VADIN | | | | |
Vas = Cas | | I |
l | | ey |
< b= === - Rapin
X : AMA— 0 o—«: s
INPUT PIN
e
X | '
INPUT PIN . |
ADIN
X Lm0
L - — — — 4
INPUT PIN - Caoin
1
Figure 25. ADC Input Impedance Equivalency Diagram
Table 15. 10-Bit ADC Characteristics (VREFH = VDDA’ VREFL = VSSA)
C Characteristic Conditions Symb Min Typ'! Max Unit Comment
Supply current
ADLPC =1
T | ADLSMP =1 'ppa - 133 - HA
ADCO =1
Supply current
ADLPC =1
T | ADLSMP =0 'opa - 218 - HA
ADCO =1
Supply current
ADLPC =0
T | ADLSMP =1 Ibpa — 327 — pA
ADCO =1
Supply current
ADLPC =0
ADCO =1
ADC High speed (ADLPC = 0) 2 3.3 5 t B
P | asynchronous fADACK MHz 1'?]?ACK -
clock source Low power (ADLPC = 1) 1.25 2 3.3 ADACK

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

Table 15. 10-Bit ADC Characteristics (VRern = Vppa: VRerL = Vssa) (continued)

1

C Characteristic Conditions Symb Min Typ Max Unit Comment
Conversion Short sample (ADLSMP = 0) — 20 — ADCK
P | time (including tabc cycles See reference
sample time) Long sample (ADLSMP = 1) - 40 — manual for
conversion
Short sample (ADLSMP = 0) — 3.5 — . .
P | Sample time tADS AD|CK time variances
Long sample (ADLSMP = 1) — 23.5 — cycles
-40°C-25°C — 3.266 —
D T:emp sensor m mV/°C
slope 25 °C- 85 °C — 3.638 —
Temp sensor o
D voltage 25 °C VTEMP25 —_— 1.396 —_— mV
P Total 10-bit mode — +1.5 +3.5 Includes
unadjusted Etue LSB? tizat
P error 8-bit mode — +0.7 +1.5 Quantization
P - - 10-bit mode® — +0.5 +1.0
lefer.entlall DNL LSB2
p | non-iinearity | g pit mode® — 103 | 405
T 10-bit mode — +0.5 +1.0
Integral INL LSB?
T | noninearity | g hit mode — 103 | 05
P ) 10-bit mode — +1.5 +2.1
Zero-scale Ezs LSB® | Vapin = Vssa
error :
P 8-bit mode — +0.5 +0.7
T 10-bit mode — +1 +1.5
Full-scale error EFS L882 VAD|N = VDDA
T 8-bit mode — +0.5 +0.5
ot 10-bit mode — — +0.5
D Quantization Eq LSB2
error 8-bit mode — — +0.5
Input leakage 10-bit mode — +0.2 2.5 5> | Padleakage**
D | error ; FiL LB R
8-bit mode — 0.1 +1 AS

Typical values assume Vppa = 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.

? 1LSB = (Veerr — Vrer)/2"
3 Monotonicity and No-Missing-Codes guaranteed in 10-bit and 8-bit modes
4 Based on input pad leakage current. Refer to pad electricals.

5.12 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 Vp supply.
For more detailed information about program/erase operations, see the Memory section.

MC9S08SV16 Series Data Sheet, Rev. 2
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Electrical Characteristics

Table 16. Flash Characteristics

C Characteristic Symbol Min Typical Max Unit
D ?:gpolé ;/;)I;asgf Cfor program/erase Vorogerase 27 . 55 Vv
D Supply voltage for read operation VRead 2.7 — 5.5 \"
D Internal FCLK frequency froLk 150 — 200 kHz
D Internal FCLK period (1/FCLK) treye 5 — 6.67 us
P Byte program time (random location)? torog 9 treye
P Byte program time (burst mode)? taurst 4 treye
P | Page erase time? tpage 4000 troye
P | Mass erase time® tMass 20,000 troye
C Byte program current® Rlppep — 4 — mA
C Page erase current® Rlpppe — 6 — mA
Program/erase endurance*
C T toTy=-40°Cto85°C 10,000 — — cycles
T=25°C 100,000 —
C | Data retention® tD_ ret 15 100 — years

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

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.

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

Typical endurance for flash was evaluated for this product family on the 9512Dx64. For additional information on how
Freescale defines typical endurance, please refer to Engineering Bulletin EB619, Typical Endurance for Nonvolatile
Memory.

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.

5.13 EMC Performance

Electromagnetic compatibility (EMC) performance is highly dependant on the environment in which the
MCU resides. Board design and layout, circuit topology choices, location and characteristics of external
components as well as MCU software operation all play a significant role in EMC performance. The
system designer should consult Freescale applications notes such as AN2321, AN1050, AN1263,
AN2764, and AN1259 for advice and guidance specifically targeted at optimizing EMC performance.

5.13.1 Radiated Emissions

Microcontroller radiated RF emissions are measured from 150 kHz to 1 GHz using the TEM/GTEM Cell
method in accordance with the IEC 61967-2 and SAE J1752/3 standards. The measurement is performed
with the microcontroller installed on a custom EMC evaluation board while running specialized EMC test
software. The radiated emissions from the microcontroller are measured in a TEM cell in two package
orientations (the North and East).

MC9S08SV16 Series Data Sheet, Rev. 2
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The maximum radiated RF emissions of the tested configuration in all orientations are less than or equal
to the reported emissions levels.

Table 17. Radiated Emissions, Electric Field

1
Parameter Symbol Conditions Frequency fosc/fBus IZI‘\EII‘;T) Unit
Radiated emissions, VRE_TEM Vpp=5.0V 0.15-50 MHz 4 MHz crystal 9 dBuVv
electric field Tpo=25°C 19 MHz bus
package type 50 — 150 MHz 5
32-pin LQFP | 150 — 500 MHz 2
500 - 1000 MHz 1
IEC Level N —
SAE Level 1 —

" Data based on qualification test results.

6 Ordering Information

This section contains ordering information for MC9S08SV 16 series devices. See below for an example of
the device numbering system.

Table 18. Device Numbering System

Memory
Device Number' Available Packages?
FLASH RAM
MC9S08SV16 16 KB 1024 Byte 32-pin SDIP
MC9S08SV8 8 KB 768 Byte 32-pin LQFP

1 See the reference manual, MC9S08SV16 Series Reference Manual, for a complete
description of modules included on each device.

2 See Table 19 for package information.

Example of the device numbering system:

MC9 S08 SV 16 C XX

Status ——,_ ‘
(MC = Fully qualified) Package designator (see Table 19)

Temperature range
Memory € .
(9 = Flash-based) (C=-40°Cto85°C)
Core
Family Approximate flash size in KB

MC9S08SV16 Series Data Sheet, Rev. 2
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7 Package Information
Table 19. Package Descriptions

Package Information

Pin Count Package Type Abbreviation Designator Case No. Document No.
32 Low Quad Flat Package LQFP LC 873A-03 98ASH70029A
32 Shrink Dual In-line Package SDIP BM 1376-02 98ASA99330D
7.1 Mechanical Drawings
The following pages are mechanical drawings for the packages described in Table 19.
MC9S08SV16 Series Data Sheet, Rev. 2
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NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5-1994.

ADATUMS A, B, AND D TO BE DETERMINED AT DATUM PLANE H.

D\MENS\ONS TO BE DETERMINED AT SEATING PLANE DATUM C.

AD\MENS\ON DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL
NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM DIMENSION BY MORE THAN 0.08 MM.
DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD OR PROTRUSION: 0.07 MM.

D\MENS\ONS DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS
0.25 MM PER SIDE. DIMENSIONS ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS INCLUDING
MOLD MISMATCH.

AEXACT SHAPE OF EACH CORNER IS OPTIONAL.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.1 MM AND 0.25 MM
FROM THE LEAD TIP.

© FREESCALE SEMICONDUCTOR, INC.
L e R MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASH70029A REV: D
LOW PROFILE QUAD FLAT PACK (LQFP) | CASE NUMBER: 8734-03 19 MAY 2005

32 LEAD, 0.8 PITCH (7 X 7 X 1.4) STANDARD: JEDEC MS-026 BBA
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