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General Description
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All port pins can be configured with internal pullup
PTC not available on 16-pin devices (see note in 11.1 Introduction)
PTD not available on 16-pin or 20-pin devices (see note in 11.1 Introduction)

Figure 1-1. Block Diagram
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Figure 2-1. Memory Map

RAM
384 BYTES

RESERVED
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FLASH MEMORY
4096 BYTES

MC68HC908QC4 Memory Map
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$%f0 DIRECT PAGE REGISTERS
$003F 64 BYTES
$0$40 RAM
S0ooF 512 BYTES
$%¥0 REGISTERS
Soo4F 16 BYTES
$0i50 UNIMPLEMENTED
$27FF 9648 BYTES
$§?O AUXILIARY ROM
SR 1F 544 BYTES
$2¢20 UNIMPLEMENTED
$2R7D 1374 BYTES
$2E7E AUXILIARY ROM
$oRFF 130 BYTES
$3$00 UNIMPLEMENTED
SBOFF 36,352 BYTES
$BE0O
. FLASH MEMORY
o 16,384 BYTES
$F500 MISCELLANEOUS REGISTERS
SFE1F 32 BYTES
$F520 MONITOR ROM
$FFTD 350 BYTES
$FE7E UNIMPLEMENTED
SFRAF 50 BYTES
$FEBO FLASH
$FFBD 14 BYTES
$FFBE
1 MISCELLANEOUS REGISTERS
$FFCA
$FEC2 FLASH
$FROF 14 BYTES
$FEDO USER VECTORS
SFRFF 48 BYTES
MC68HC908QC16 Memory Map
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Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
LVI Status Register Read:| LVIOUT 0 0 0 0 0 0 R
$FEOC (LVISR)  Write:
Seepage 95. pecer 0 0 0 0 0 0 0
$FEOD
1 Reserved
$FEOF
FLASH Block Protect  ead:
) ] BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPRO
$FFBE Register (FLBPR) ~ Write:
Seepage 41, poget: Unaffected by reset
$FFBF
Read:
Internal Oscillator ] TRIM7 TRIM6 TRIM5 TRIM4 TRIM3 TRIM2 TRIM1 TRIMO
$FFCO . Write:
Trim Value
Reset: FLASH location with factory programmed trim value.
$FFC1
COP Control Register Read: LOW BYTE OF RESET VECTOR
$FFFF (COPCTL)  Write: WRITING CLEARS COP COUNTER (ANY VALUE)
See page 65.  Roget: Unaffected by reset

D = Unimplemented E: Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 8 of 8)
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FLASH Memory (FLASH)

PGM — Program Control Bit
This read/write bit configures the memory for program operation. PGM is interlocked with the ERASE
bit such that both bits cannot be equal to 1 or set to 1 at the same time.
1 = Program operation selected
0 = Program operation unselected

2.6.2 FLASH Page Erase Operation

Use the following procedure to erase a page of FLASH memory. A page consists of 64 consecutive bytes
starting from addresses $XX00, $XX40, $XX80, or $XXCO. The 48-byte user interrupt vectors area also
forms a page. Any FLASH memory page can be erased alone.

1. Set the ERASE bit and clear the MASS bit in the FLASH control register.

Read the FLASH block protect register.

Write any data to any FLASH location within the address range of the block to be erased.
Wait for a time, tnys.

Set the HVEN bit.

Wait for a time, tg gge-

Clear the ERASE bit.

Wait for a time, tyyp-

Clear the HVEN bit.

After time, tgcy, the memory can be accessed in read mode again.

—
COX®NDO RN

NOTE
Programming and erasing of FLASH locations cannot be performed by
code being executed from the FLASH memory. While these operations
must be performed in the order as shown, other unrelated operations may
occur between the steps.

NOTE
A page erase of the vector page will erase the internal oscillator trim value
at $FFCO.
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Memory

40

Algorithm for Programming 1
a Row (32 Bytes) of FLASH Memory SET PGM BIT

Y

2 |READ THE FLASH BLOCK PROTECT REGISTER

Y

WRITE ANY DATA TO ANY FLASH ADDRESS
WITHIN THE ROW ADDRESS RANGE DESIRED

!

WAIT FOR A TIME, tyys

Y

SET HVEN BIT

Y

WAIT FOR A TIME, tpgg

w

Y

WRITE DATA TO THE FLASH ADDRESS
TO BE PROGRAMMED

Y
WAIT FOR A TIME, tprog

COMPLETED
PROGRAMMING
THIS ROW?

A

10 CLEAR PGM BIT

'

WAIT FOR A TIME, tyyy

'

NOTES: 12 CLEAR HVEN BIT
The time between each FLASH address change (step 7 to step 7 loop), +
or the time between the last FLASH address programmed
to clearing PGM bit (step 7 to step 10)

1

13

WAIT FOR A TIME, tgcy

must not exceed the maximum programming +
time, tprog Max.
This row program algorithm assumes the row/s ( END OF PROGRAMMING >

to be programmed are initially erased.

Figure 2-4. FLASH Programming Flowchart
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Chapter 4
Configuration Registers (CONFIG1 and CONFIG2)

4.1 Introduction

This section describes the configuration registers (CONFIG1 and CONFIG2). The configuration registers
enable or disable the following options:

» Stop mode recovery time (32 x BUSCLKX4 cycles or 4096 x BUSCLKX4 cycles)

e STOP instruction

* Computer operating properly module (COP)

e COP reset period (COPRS): 8176 x BUSCLKX4 or 262,128 x BUSCLKX4

* Low-voltage inhibit (LVI) enable and trip voltage selection

e Allow clock source to remain enabled in STOP

e Enable IRQ pin

« Disable IRQ pin pullup device

e Enable RST pin

* Clock source selection for the enhanced serial communication interface (ESCI) module

* Reposition TIM2 timer channels

4.2 Functional Description

The configuration registers are used in the initialization of various options. The configuration registers can
be written once after each reset. Most of the configuration register bits are cleared during reset. Since the
various options affect the operation of the microcontroller unit (MCU) it is recommended that this register
be written immediately after reset. The configuration registers are located at $001E and $001F, and may
be read at anytime.

NOTE
The CONFIG registers are one-time writable by the user after each reset.
Upon a reset, the CONFIG registers default to predetermined settings as
shown in Figure 4-1 and Figure 4-2.

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 ESCIBD- | OSCENIN
Wiite: IRQPUD IRQEN TIM2POS SRC STOP RSTEN
Reset: 0 0 0 0 0 0 0 U
POR: 0 0 0 0 0 0 0 0

I:I = Unimplemented U = Unaffected

Figure 4-1. Configuration Register 2 (CONFIG2)
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External Interrupt (IRQ)
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KBI During Break Interrupts

8.6 KBI During Break Interrupts

The system integration module (SIM) controls whether status bits in other modules can be cleared during
the break state. The BCFE bit in the break flag control register (BFCR) enables software to clear status
bits during the break state. See BFCR in the SIM section of this data sheet.

To allow software to clear status bits during a break interrupt, write a 1 to BCFE. If a status bit is cleared
during the break state, it remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a 0 to BCFE. With BCFE cleared (its default state),
software can read and write registers during the break state without affecting status bits. Some status bits
have a two-step read/write clearing procedure. If software does the first step on such a bit before the
break, the bit cannot change during the break state as long as BCFE is cleared. After the break, doing
the second step clears the status bit.

8.7 1/0 Signals

The KBI module can share its pins with the general-purpose 1/O pins. See Figure 8-2 for the port pins that
are shared.

8.7.1 KBI Input Pins (KBI7:KBI0)

Each KBI pin is independently programmable as an external interrupt source. KBI pin polarity can be
controlled independently. Each KBI pin when enabled will automatically configure the appropriate
pullup/pulldown device based on polarity.

8.8 Registers

The following registers control and monitor operation of the KBl module:
* KBSCR (keyboard interrupt status and control register)
* KBIER (keyboard interrupt enable register)
e KBIPR (keyboard interrupt polarity register)

8.8.1 Keyboard Status and Control Register (KBSCR)

Features of the KBSCR:
* Flags keyboard interrupt requests
* Acknowledges keyboard interrupt requests
e Masks keyboard interrupt requests
* Controls keyboard interrupt triggering sensitivity

MC68HC908QC16 » MC68HC908QC8 « MC68HC908QC4 Data Sheet, Rev. 5
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Registers

8.8.3 Keyboard Interrupt Polarity Register (KBIPR)

KBIPR determines the polarity of the enabled keyboard interrupt pin and enables the appropriate pullup
or pulldown device.

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0
] KBIP5 KBIP4 KBIP3 KBIP2 KBIP1 KBIPO
Write:
Reset: 0 0 0 0 0 0 0 0

I:I = Unimplemented

Figure 8-5. Keyboard Interrupt Polarity Register (KBIPR)

KBIP5-KBIP0 — Keyboard Interrupt Polarity Bits
Each of these read/write bits enables the polarity of the keyboard interrupt detection.
1 = Keyboard polarity is high level and/or rising edge
0 = Keyboard polarity is low level and/or falling edge
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Port D

PTD[7:0] — Port D Data Bits
These read/write bits are software programmable. Data direction of each port D pin is under the control
of the corresponding bit in data direction register D. Reset has no effect on port D data.

11.6.2 Data Direction Register D

Data direction register D (DDRD) determines whether each port D pin is an input or an output. Writing a
1 to a DDRD bit enables the output buffer for the corresponding port D pin; a 0 disables the output buffer.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit DDRD7 DDRD6 DDRD5 DDRD4 DDRD3 DDRD2 DDRD1 DDRDO
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 11-14. Data Direction Register D (DDRD)

DDRDI[7:0] — Data Direction Register D Bits
These read/write bits control port D data direction. Reset clears DDRD[7:0], configuring all port D pins

1 = Corresponding port D pin configured as output
0 = Corresponding port D pin configured as input

NOTE
Avoid glitches on port D pins by writing to the port D data register before
changing data direction register D bits from 0 to 1. Figure 11-15 shows the
port D I/O logic.

2"\ READ DDRD ($0007) T

PTOPUEX—] [

DDRDx

WRITE DDRD ($0007)

WRITE PTD ($0003)

- PTDx L 4 — PTDx

READ PTD ($0003) )’]
AN

< INTERNAL DATA BUS
A

Figure 11-15. Port D /O Circuit

When DDRDx is a 1, reading address $0003 reads the PTDx data latch. When DDRDx is a 0, reading
address $0003 reads the voltage level on the pin. The data latch can always be written, regardless of the
state of its data direction bit.
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Reset and System Initialization

14.3.1 Bus Timing

In user mode, the internal bus frequency is the oscillator frequency (BUSCLKX4) divided by four.

14.3.2 Clock Start-Up from POR

When the power-on reset module generates a reset, the clocks to the CPU and peripherals are inactive
and held in an inactive phase until after the 4096 BUSCLKX4 cycle POR time out has completed. The
IBUS clocks start upon completion of the time out.

14.3.3 Clocks in Stop Mode and Wait Mode

Upon exit from stop mode by an interrupt or reset, the SIM allows BUSCLKX4 to clock the SIM counter.
The CPU and peripheral clocks do not become active until after the stop delay time out. This time out is
selectable as 4096 or 32 BUSCLKX4 cycles. See 14.7.2 Stop Mode.

In wait mode, the CPU clocks are inactive. The SIM also produces two sets of clocks for other modules.
Refer to the wait mode subsection of each module to see if the module is active or inactive in wait mode.
Some modules can be programmed to be active in wait mode.

14.4 Reset and System Initialization

The MCU has these reset sources:
* Power-on reset module (POR)
e External reset pin (RST)
e Computer operating properly module (COP)
* Low-voltage inhibit module (LVI)
* lllegal opcode
* lllegal address

All of these resets produce the vector $FFFE-FFFF ($FEFE—FEFF in monitor mode) and assert the
internal reset signal (IRST). IRST causes all registers to be returned to their default values and all
modules to be returned to their reset states.

An internal reset clears the SIM counter (see 14.5 SIM Counter), but an external reset does not. Each of
the resets sets a corresponding bit in the SIM reset status register (SRSR). See 14.8 SIM Registers.

14.4.1 External Pin Reset

The RST pin circuits include an internal pullup device. Pulling the asynchronous RST pin low halts all
processing. The PIN bit of the SIM reset status register (SRSR) is set as long as RST is held low for at
least the minimum tg,_time. Figure 14-3 shows the relative timing. The RST pin function is only available
if the RSTEN bit is set in the CONFIG2 register.

BUSCLKX2
RST
wooress aus v )T ey vesroy )y

Figure 14-3. External Reset Timing
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Exception Control

14.6.2.1 Interrupt Status Register 1

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF6 IF5 IF4 IF3 IF2 IF1 0 0
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

E = Reserved

Figure 14-11. Interrupt Status Register 1 (INT1)

IF1-IF6 — Interrupt Flags

These flags indicate the presence of interrupt requests from the sources shown in Table 14-3.
1 = Interrupt request present
0 = No interrupt request present

Bit 0 and 1— Always read 0

14.6.2.2 Interrupt Status Register 2

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

E = Reserved

Figure 14-12. Interrupt Status Register 2 (INT2)

IF7-IF14 — Interrupt Flags

This flag indicates the presence of interrupt requests from the sources shown in Table 14-3.
1 = Interrupt request present
0 = No interrupt request present

14.6.2.3 Interrupt Status Register 3

Bit 7 6 5 4 3 2 1 Bit0
Read: IF22 IF21 IF20 IF19 IF18 IF17 IF16 IF15
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

Figure 14-13. Interrupt Status Register 3 (INT3)

IF22—-IF15 — Interrupt Flags

These flags indicate the presence of interrupt requests from the sources shown in Table 14-3.
1 = Interrupt request present
0 = No interrupt request present

14.6.3 Reset

All reset sources always have equal and highest priority and cannot be arbitrated.
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System Integration Module (SIM)

14.8.2 Break Flag Control Register

The break control register (BFCR) contains a bit that enables software to clear status bits while the MCU
is in a break state.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. BCFE R R R R R R R
Write:
Reset: 0

III = Reserved

Figure 14-20. Break Flag Control Register (BFCR)

BCFE — Break Clear Flag Enable Bit
This read/write bit enables software to clear status bits by accessing status registers while the MCU is
in a break state. To clear status bits during the break state, the BCFE bit must be set.
1 = Status bits clearable during break
0 = Status bits not clearable during break
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TIM1 During Break Interrupts

16.6 TIM1 During Break Interrupts

A break interrupt stops the counter and inhibits input captures.

The system integration module (SIM) controls whether status bits in other modules can be cleared during
the break state. The BCFE bit in the break flag control register (BFCR) enables software to clear status
bits during the break state. See BFCR in the SIM section of this data sheet.

To allow software to clear status bits during a break interrupt, write a 1 to BCFE. If a status bit is cleared
during the break state, it remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a 0 to BCFE. With BCFE cleared (its default state),
software can read and write registers during the break state without affecting status bits. Some status bits
have a two-step read/write clearing procedure. If software does the first step on such a bit before the
break, the bit cannot change during the break state as long as BCFE is cleared. After the break, doing
the second step clears the status bit.

16.7 1/O Signals

The TIM1 module can share its pins with the general-purpose 1/O pins. See Figure 16-1 for the port pins
that are shared.

16.7.1 TIM1 Channel I/O Pins (T1CH3:T1CHO0)

Each channel I/O pin is programmable independently as an input capture pin or an output compare pin.
T1CHO and T1CH2 can be configured as buffered output compare or buffered PWM pins.

16.7.2 TIM1 Clock Pin (T1CLK)

T1CLK is an external clock input that can be the clock source for the counter instead of the prescaled
internal bus clock. Select the T1CLK input by writing 1s to the three prescaler select bits, PS[2:0]. The
Timer Interface Module Characteristics table in the Electricals section. The maximum T1CLK frequency
is the least of 4 MHz or bus frequency + 2.

16.8 Registers

The following registers control and monitor operation of the TIM1:
e TIM1 status and control register (T1SC)
* TIM1 control registers (TICNTH:T1CNTL)
e TIM1 counter modulo registers (T1MODH:T1MODL)
e TIM1 channel status and control registers (T1SCO through T1SC3)
* TIM1 channel registers (T1CHOH:T1CHOL through T1CH3H:T1CH3L)

16.8.1 TIM1 Status and Control Register

The TIM1 status and control register (T1SC) does the following:
e Enables TIM1 overflow interrupts
* Flags TIM1 overflows
e Stops the counter
* Resets the counter
* Prescales the counter clock
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Development Support

Table 18-1. Monitor Mode Signal Requirements and Options

Serial . Mode Communication
iRQ | RST | Reset Communi-| o0 ction Speed
cation
Mode (PTA2) | (PTA3) | Vector COP — | _ — Comments
xterna us au
PTAO PTA1 | PTA4 Clock |Frequency | Rate
Normal . 9.8304 2.4576 Provide external
V Y
Monitor | 78T | VoD | X 1 1 0 |Disabled | “\y) MHz 9600 | 1iock at OSCA.
$FFFF . 9.8304 2.4576 Provide external
Vv
Forced | " | X |(blanky| X | X |Disabled| "\ MHz | 9890 |ciock at OSCA.
Monitor $FFFF . 3.2 MHz Internal clock is
Vss X (blank) 1 X X |Disabled X (Trimmed) 9600 active.
Not
User X X SFFFF X X X Enabled X X X
MONO8 | | gsT com |MOD | MOD 0SCH
Function 6 [4] — (8] 0 1 — [13] — —
[Pin No.]| [©] (12] | [10]

1. PTAO must have a pullup resistor to Vpp in monitor mode.

2. Communication speed in the table is an example to obtain a baud rate of 9600. Baud rate using external oscillator is bus
frequency / 256 and baud rate using internal oscillator is bus frequency / 335.

3. External clock is a 9.8304 MHz oscillator on OSCA1.

4. X =don’t care

5. MONOB8 pin refers to P&E Microcomputer Systems’ MONO08-Cyclone 2 by 8-pin connector.

NC| 1 2 | GND
NC| 3 4 |RST
NC| 5 6 |IRQ

NC| 7 8 | PTAO
NC| 9 10 | PTA4

NC| 11 | 12 | PTA1
osci| 13 | 14 |NC
Vpp| 15 | 16 |NC

The rising edge of the internal RST signal latches the monitor mode. Once monitor mode is latched, the
values on PTA1 and PTA4 pins can be changed.

Once out of reset, the MCU waits for the host to send eight security bytes (see 18.3.2 Security). After the
security bytes, the MCU sends a break signal (10 consecutive 0s) to the host, indicating that it is ready to
receive a command.

18.3.1.1 Normal Monitor Mode

RST and OSCH1 functions will be active on the PTA3 and PTA5 pins respectively as long as Vgt is
applied to the IRQ pin. If the IRQ pin is lowered (no longer V1g7) then the chip will still be operating in
monitor mode, but the pin functions will be determined by the settings in the configuration registers (see
Chapter 4 Configuration Registers (CONFIG1 and CONFIG2)) when Vgt was lowered. With Vrgt
lowered, the BIH and BIL instructions will read the IRQ pin state only if IRQEN is set in the CONFIG2
register.
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Electrical Specifications

Characteristic(!) Symbol Min Typ®? Max Unit
DC injection current(®) (4) () (6)
Single pin limit
Vin > VDD 0 —_— 2
Vin < VSS IlC 0 —_— -0.2 mA
Total MCU limit, includes sum of all stressed pins
Vin > VDD 0 —_— 25
Vin < Vss 0 - -
Ports Hi-Z leakage current m 0 — +1 LA
Capacitance

Ports (as input)® Cin - - 8 PF
POR rearm voltage VpoRr 750 — — mV
POR rise time ramp rate®(?) RpoR 0.035 — — V/ms
Monitor mode entry voltage ®) VrsT Vpp +2.5 — 9.1 Y

i (8)
Pullup resistors Rpy 16 26 36 KO

PTAO-PTA5, PTB0O-PTB7, PTC3-PTCO, PTD7-PTDO
Pulldown resistors(®)

PTAO—PTAS Rpp 16 26 36 kQ
Low-voltage inhibit reset, trip falling voltage(® VTRIPE 3.90 4.20 4.50
Low-voltage inhibit reset, trip rising voltage VTRIPR 4.00 4.30 4.60
Low-voltage inhibit reset/recover hysteresis Vhys — 100 — mV

1.
2.

3.
4. All functional non-supply pins are internally clamped to Vgg and Vpp.
5.

o]

238

Vpp =4.5105.5Vdc, Vgg =0 Vdc, Tp = T_to T, unless otherwise noted.

Typical values reflect average measurements at midpoint of voltage range, 25 Conly. Typical values are for reference only
and are not tested in production.

Values are based on characterization results, not tested in production.

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 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 clock rate is very low (which would reduce overall power consumption).

. If minimum Vpp is not reached before the internal POR reset is released, the LVI will hold the part in reset until minimum

Vpp is reached.

- Rpy and Rpp is measured at Vpp = 5.0 V. Pulldown resistors only available when KBIx is enabled with KBIXPOL =1.
. Functionality of MCU guaranteed by production test down to minimum LVI trip point. The electrical parameters are only

guaranteed within the specified operating voltage range.
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NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—-1994.
A THIS DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. MAXIMUM MOLD PROTRUSION Q.15

PER SIDE.

751F—=01 THRU —04 OBSOLETE. NEW STANDARD: 751F—-05

4
Z@l THIS DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION ALLOWABLE DAM BAR
PROTRUSION SHALL BE 0.13 TOTAL IN EXCESS OF THIS DIMENSION AT MAXIMUM

MATERIAL CONDITION.

© FREESCALE SEMICONDUCTOR, INC.
ALL RIGHTS RESERVED.

MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE

TTLE:  501cC, WIDE BODY,
28 LEAD
CASEOQUTL INE

DOCUMENT NO: 98ASB423458B

CASE NUMBER: 751F-05

REV: G
10 MAR 2005

STANDARD: MS-013AE




NOTES .

1. CONTROLL ING DIMENSION:
2 DIMENSTONS AND TOLERANCES PER ANS|

MILLIMETER

Y14 . 5M-1982 .

1CEXD\MENS\ON DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS. MOLD FLASH OR GATE BURRS SHALL NOT EXCEED O 15 PER SIDE

ZEBXD\MENS\ON DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 PER SIDE.

LEBXD\MENS\ON DOES NOT INCLUDE DAMBAR PROTRUSION ALLOWABLE

DAMBAR PROTRUSION SHALL BE 0.08 TOTAL
THE DIMENSITON AT MAXIMUM MATERIAL CONDITION.

IN EXCESS OF

6 TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

A DIMENSIONS ARE TO BE DETERMINED AT DATUM PLANE .

© FREESCALE SEMICONDUCTOR,
ALL RIGHTS RESERVED.

INC.

MECHANTCAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE:

20 LD TSSOP, PITCH 0.65MM

DOCUMENT N 98ASH/0169A REV: C

CASE NUMBER: 948E-0¢ 25 MAY 2005

STANDARD: JEDEC
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