NXP USA Inc. - MC908JK3ECDWE Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs

HCO08

8-Bit

8MHz

LED, LVD, POR, PWM
15

4KB (4K x 8)
FLASH

128 x 8

2.7V ~ 3.3V

A/D 12x8b
External

-40°C ~ 85°C (TA)

Surface Mount

20-SOIC (0.295", 7.50mm Width)

20-S0IC

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,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/nxp-semiconductors/mc908jk3ecdwe

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mc908jk3ecdwe-4378903
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

MC68HC908JL3/JK3E/JK1E
MC68HRC908JL3/JK3E/JK1E
MC68HLC908JL3/JK3E/JK1E
MC68HC908KL3E/KK3E
MC68HCO08JL3E/JK3E
MC68HRCO8JL3E/JK3E

Data Sheet

To provide the most up-to-date information, the revision of our documents on the World Wide Web will be
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

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
This product incorporates SuperFlash® technology licensed from SST.

© Freescale Semiconductor, Inc., 2004, 2006. All rights reserved.

MC68HC908JL3E Family Data Sheet, Rev. 4

Freescale Semiconductor


http://www.freescale.com

Flash Control Register
2.7 Flash Control Register
The Flash Control Register controls Flash program and erase operations.

Address:  $FE08

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0
. HVEN MASS ERASE PGM
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 2-4. Flash Control Register (FLCR)

HVEN — High Voltage Enable Bit
This read/write bit enables high voltage from the charge pump to the memory for either program or
erase operation. It can only be set if either PGM=1 or ERASE=1 and the proper sequence for program
or erase is followed.
1 = High voltage enabled to array and charge pump on
0 = High voltage disabled to array and charge pump off

MASS — Mass Erase Control Bit
This read/write bit configures the memory for mass erase operation or page erase operation when the
ERASE bit is set.
1 = Mass erase operation selected
0 = Page erase operation selected

ERASE — Erase Control Bit
This read/write bit configures the memory for erase operation. This bit and the PGM bit should not be
set to 1 at the same time.
1 = Erase operation selected
0 = Erase operation not selected

PGM — Program Control Bit
This read/write bit configures the memory for program operation. This bit and the ERASE bit should
not be set to 1 at the same time.
1 = Program operation selected
0 = Program operation not selected
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Configuration Registers (CONFIG)

LVID — Low Voltage Inhibit Disable Bit
1 = Low Voltage Inhibit disabled
0 = Low Voltage Inhibit enabled

SSREC — Short Stop Recovery Bit
SSREC enables the CPU to exit stop mode with a delay of
32 x 20SCOUT cycles instead of a 4096 x 20SCOUT cycle delay.
1 = Stop mode recovery after 32 x 20SCOUT cycles
0 = Stop mode recovery after 4096 x 20SCOUT cycles

NOTE
Exiting stop mode by pulling reset will result in the long stop recovery.

If using an external crystal, do not set the SSREC bit.

STOP — STOP Instruction Enable
STOP enables the STOP instruction.
1 = STOP instruction enabled
0 = STOP instruction treated as illegal opcode

COPD — COP Disable Bit
COPD disables the COP module. (See Chapter 13 Computer Operating Properly (COP).)
1 = COP module disabled
0 = COP module enabled

3.4 Configuration Register 2 (CONFIG2)

Address: $001E

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. IRQPUD R R LVITH LVITO R R R
Write:
. Not Not
Reset: 0 0 0 affected affected 0 0 0
POR: 0 0 0 0 0 0 0 0

IIl = Reserved

Figure 3-2. Configuration Register 2 (CONFIG2)

IRQPUD — IRQ Pin Pull-up control bit
1 = Internal pull-up is disconnected .
0 = Internal pull-up is connected between IRQ pin and Vpp

LVIT1, LVITO — Low Voltage Inhibit trip voltage selection bits
Detail description of the LVI control signals is given in Chapter 14 Low Voltage Inhibit (LVI)
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Table 4-1. Instruction Set Summary (Sheet 6 of 6)

Opcode Map

Effect @ o T m
°
Sg:rr:le Operation Description on CCR g g S g S
T O o o >
HITIN|Z <= ] O |O
PC « (PC) + 1; Push (PCL)
8P « (SP) — 1; Push (PCH)
SP « (SP) — 1; Push (X)
SP « (SP) — 1; Push (A) _ o
Swi Software Interrupt SP « (SP) - 1; Push (CCR) 1 INH 83 9
SP « (SP) —1; 1«1
PCH « Interrupt Vector High Byte
PCL « Interrupt Vector Low Byte
TAP Transfer A to CCR CCR « (A) TiE(T|T || T|INH 84 2
TAX Transfer A to X X« (A) —|=|-|=|—|—1|INH 97 1
TPA Transfer CCR to A A « (CCR) —|={=1={-|—|INH 85 1
TST opr DIR 3D |dd 3
TSTA INH 4D 1
¥§P§>pr,x Test for Negative or Zero (A)—%00o0r (X)—$000or (M)—$00 [O|—-|—-|2 |2 |- :)’\g‘ gg f :13
TST X IX 7D 2
TST opr,SP SP1 9E6D |ff 4
TSX Transfer SP to H:X H:X < (SP) +1 —|=|=|=|=|—1|INH 95 2
TXA Transfer X to A A« (X) —|=|=|=|=|—1|INH 9F 1
TXS Transfer H:X to SP (SP) « (H:X) — 1 —|=|=|=|=|—1|INH 94 2
. : I bit «— 0; Inhibit CPU clocking
WAIT Enable Interrupts; Wait for Interrupt until interrupted —|—=|0|—={—|—|INH 8F 1
A Accumulator n Any bit
C Carry/borrow bit opr Operand (one or two bytes)
CCR Condition code register PC  Program counter
dd Direct address of operand PCH Program counter high byte
dd rr Direct address of operand and relative offset of branch instruction PCL Program counter low byte
DD Direct to direct addressing mode REL Relative addressing mode
DIR Direct addressing mode rel  Relative program counter offset byte
DIX+ Direct to indexed with post increment addressing mode rr Relative program counter offset byte
ee ff High and low bytes of offset in indexed, 16-bit offset addressing SP1 Stack pointer, 8-bit offset addressing mode
EXT Extended addressing mode SP2 Stack pointer 16-bit offset addressing mode
ff Offset byte in indexed, 8-bit offset addressing SP  Stack pointer
H Half-carry bit U Undefined
H Index register high byte \ Overflow bit
hh 1l High and low bytes of operand address in extended addressing X Index register low byte
| Interrupt mask 4 Zero bit
ii Immediate operand byte & Logical AND
IMD Immediate source to direct destination addressing mode | Logical OR
IMM Immediate addressing mode @®  Logical EXCLUSIVE OR
INH Inherent addressing mode () Contents of
IX Indexed, no offset addressing mode —() Negation (two’s complement)
IX+ Indexed, no offset, post increment addressing mode # Immediate value
IX+D Indexed with post increment to direct addressing mode « Sign extend
IX1 Indexed, 8-bit offset addressing mode <« Loaded with
IX1+ Indexed, 8-bit offset, post increment addressing mode ? If
IX2 Indexed, 16-bit offset addressing mode : Concatenated with
M Memory location ! Set or cleared
N Negative bit —  Not affected

4.8 Opcode Map
See Table 4-2.
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Figure 5-7. POR Recovery

5.3.2.2 Computer Operating Properly (COP) Reset

An input to the SIM is reserved for the COP reset signal. The overflow of the COP counter causes an
internal reset and sets the COP bit in the reset status register (RSR). The SIM actively pulls down the
RST pin for all internal reset sources.

To prevent a COP module time-out, write any value to location $FFFF. Writing to location $FFFF clears
the COP counter and stages 12 through 5 of the SIM counter. The SIM counter output, which occurs at
least every 4080 20SCOUT cycles, drives the COP counter. The COP should be serviced as soon as
possible out of reset to guarantee the maximum amount of time before the first time-out.

The COP module is disabled if the RST pin or the IRQ pin is held at V1g7 while the MCU is in monitor
mode. The COP module can be disabled only through combinational logic conditioned with the high
voltage signal on the RST or the IRQ pin. This prevents the COP from becoming disabled as a result of
external noise. During a break state, V1g7 on the RST pin disables the COP module.

5.3.2.3 lllegal Opcode Reset

The SIM decodes signals from the CPU to detect illegal instructions. An illegal instruction sets the ILOP
bit in the reset status register (RSR) and causes a reset.

If the stop enable bit, STOP, in the mask option register is zero, the SIM treats the STOP instruction as
an illegal opcode and causes an illegal opcode reset. The SIM actively pulls down the RST pin for all
internal reset sources.

5.3.2.4 lllegal Address Reset

An opcode fetch from an unmapped address generates an illegal address reset. The SIM verifies that the
CPU is fetching an opcode prior to asserting the ILAD bit in the reset status register (RSR) and resetting
the MCU. A data fetch from an unmapped address does not generate a reset. The SIM actively pulls down
the RST pin for all internal reset sources.
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System Integration Module (SIM)
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Figure 5-17. Wait Recovery from Internal Reset

Ty

5.6.2 Stop Mode

In stop mode, the SIM counter is reset and the system clocks are disabled. An interrupt request from a
module can cause an exit from stop mode. Stacking for interrupts begins after the selected stop recovery
time has elapsed. Reset or break also causes an exit from stop mode.

The SIM disables the oscillator signals (OSCOUT and 20SCOUT) in stop mode, stopping the CPU and
peripherals. Stop recovery time is selectable using the SSREC bit in the configuration register (CONFIG).
If SSREC is set, stop recovery is reduced from the normal delay of 4096 20SCOUT cycles down to 32.
This is ideal for applications using canned oscillators that do not require long start-up times from stop
mode.

NOTE
External crystal applications should use the full stop recovery time by
clearing the SSREC bit.

A break interrupt during stop mode sets the SIM break stop/wait bit (SBSW) in the break status register
(BSR).

The SIM counter is held in reset from the execution of the STOP instruction until the beginning of stop
recovery. It is then used to time the recovery period. Figure 5-18 shows stop mode entry timing.

NOTE
To minimize stop current, all pins configured as inputs should be driven to
a logic 1 or logic 0.

CPUSTOP |
IAB STOPADDR ) STOPADDR+1 |  SAME { samEe ><
IDB \ PREVIOUS DATA | NEXT OPCODE |  SAME \ same

RW )

NOTE: Previous data can be operand data or the STOP opcode, depending on the last
instruction.

Figure 5-18. Stop Mode Entry Timing
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SIM Registers

${ % STOP RECOVERY PERIOD
20ScCouT
)
INT/BREAK F

IAB X STOP +1 E)D<ST0P+2><ST0P+2X sP f sP-1 | sp-2 | sp-3 X
)

Figure 5-19. Stop Mode Recovery from Interrupt or Break

5.7 SIM Registers

The SIM has three memory mapped registers. Table 5-4 shows the mapping of these registers.

Table 5-4. SIM Registers

Address Register Access Mode
$FEOO BSR User
$FEO1 RSR User
$FEO3 BFCR User

5.7.1 Break Status Register (BSR)

The break status register contains a flag to indicate a break caused by an exit from wait mode.

Address:  $FE00

Bit 7 6 5 4 3 2 1 Bit 0
Read: SBSW
. R R R R R R 3 R
Write: Note(")
Reset: 0

IIl = Reserved 1. Writing a zero clears SBSW.

Figure 5-20. Break Status Register (BSR)

SBSW — SIM Break Stop/Wait
SBSW can be read within the break state SWI routine. The user can modify the return address on the
stack by subtracting one from it.
1 = Wait mode was exited by break interrupt
0 = Wait mode was not exited by break interrupt
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SIM Registers

5.7.3 Break Flag Control Register (BFCR)

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

Address:  $FE03

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 5-22. 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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Functional Description

7.3.6 Commands

The monitor ROM uses the following commands:
* READ (read memory)
*  WRITE (write memory)
* |IREAD (indexed read)
e |IWRITE (indexed write)
* READSP (read stack pointer)
e RUN (run user program)

Table 7-4. READ (Read Memory) Command

Description

Read byte from memory

Operand

Specifies 2-byte address in high byte:low byte order

Data Returned

Returns contents of specified address

Opcode

$4A

Command Sequence

SENT TO
MONITOR
A A A
{ meao Y mEMD ) apom.ricH )\ ADDR.HIGH ) AboR.Low ) apDRiow ) oata
A A
ECHO
RESULT
Table 7-5. WRITE (Write Memory) Command
Description Write byte to memory
Operand Specifies 2-byte address in high byte:low byte order; low byte followed by data byte
Data Returned None
Opcode $49

Command Sequence

SENT TO

MONITOR

\

Y \ \

>< WRITE )

WRITE )} ADDR.HIGH { ADDR.HIGH } ADDR.LOW f ADDR.LOW ) DATA [  DATA

I

ECHO

A A A A
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Monitor ROM (MON)

Vbp J—N
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NOTES: o

1 = Echo delay, 2 bit times
2 = Data return delay, 2 bit times
4 = Wait 1 bit time before sending next byte.

Figure 7-7. Monitor Mode Entry Timing

Upon power-on reset, if the received bytes of the security code do not match the data at locations
$FFF6-$FFFD, the host fails to bypass the security feature. The MCU remains in monitor mode, but
reading a Flash location returns an invalid value and trying to execute code from Flash causes an illegal
address reset. After receiving the eight security bytes from the host, the MCU transmits a break character,
signifying that it is ready to receive a command.

NOTE
The MCU does not transmit a break character until after the host sends the
eight security bytes.

To determine whether the security code entered is correct, check to see if bit 6 of RAM address $80 is
set. If it is, then the correct security code has been entered and Flash can be accessed.

If the security sequence fails, the device should be reset by a power-on reset and brought up in monitor
mode to attempt another entry. After failing the security sequence, the Flash module can also be mass
erased by executing an erase routine that was downloaded into internal RAM. The mass erase operation
clears the security code locations so that all eight security bytes become $FF (blank).
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Functional Description

8.4.4.3 PWM Initialization

To ensure correct operation when generating unbuffered or buffered PWM signals, use the following
initialization procedure:

1. Inthe TIM status and control register (TSC):
a. Stop the TIM counter by setting the TIM stop bit, TSTOP.
b. Reset the TIM counter and prescaler by setting the TIM reset bit, TRST.
2. Inthe TIM counter modulo registers (TMODH:TMODL), write the value for the required PWM
period.
In the TIM channel x registers (TCHxH:TCHXxL), write the value for the required pulse width.
4. In TIM channel x status and control register (TSCx):
a. Write 0:1 (for unbuffered output compare or PWM signals) or 1:0 (for buffered output compare
or PWM signals) to the mode select bits, MSxB:MSxA. (See Table 8-3.)

b. Write 1 to the toggle-on-overflow bit, TOVx.

w

c. Write 1:0 (to clear output on compare) or 1:1 (to set output on compare) to the edge/level
select bits, ELSxB:ELSxA. The output action on compare must force the output to the
complement of the pulse width level. (See Table 8-3.)

NOTE
In PWM signal generation, do not program the PWM channel to toggle on
output compare. Toggling on output compare prevents reliable 0% duty
cycle generation and removes the ability of the channel to self-correct in the
event of software error or noise. Toggling on output compare can also
cause incorrect PWM signal generation when changing the PWM pulse
width to a new, much larger value.

5. Inthe TIM status control register (TSC), clear the TIM stop bit, TSTOP.

Setting MSOB links channels 0 and 1 and configures them for buffered PWM operation. The TIM
channel 0 registers (TCHOH:TCHOL) initially control the buffered PWM output. TIM status control
register 0 (TSCO) controls and monitors the PWM signal from the linked channels. MSOB takes priority
over MSOA.

Clearing the toggle-on-overflow bit, TOVX, inhibits output toggles on TIM overflows. Subsequent output
compares try to force the output to a state it is already in and have no effect. The result is a 0% duty cycle
output.

Setting the channel x maximum duty cycle bit (CHxMAX) and setting the TOVx bit generates a 100% duty
cycle output. (See 8.9.4 TIM Channel Status and Control Registers (TSC0:TSC1).)
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Analog-to-Digital Converter (ADC)

INTERNAL
DATA BUS
]v READ DDRB/DDRD
WRITE DDRB/DDRD DISABLE
"| DDRBYDDRDX
RESET —
WRITE PTB/PTD
»  PTBYPTDX . — ADCx

READ PTB/PTD )’]
< \I

A

DISABLE
ADC CHANNEL x
ADC DATA REGISTER Y
U
CONVERSION ADC VOLTAGE IN
INTERRUPT | COMPLETE ADCVIN CHANNEL
LOGIg ~ ADC - SELECT «—<— ADCH[4:0]
(1 OF 12 CHANNELS)
T T \
AEN  COCO ADC CLOCK
CLOCK

BUSCLOCK ——®  GENERATOR

root

ADIV[2:0]  ADICLK
Figure 9-2. ADC Block Diagram

9.3.1 ADC Port I/O Pins

PTBO-PTB7 and PTDO—PTD3 are general-purpose I/O pins that are shared with the ADC channels. The
channel select bits (ADC status and control register, $003C), define which ADC channel/port pin will be
used as the input signal. The ADC overrides the port I/O by forcing that pin as input to the ADC. The
remaining ADC channels/port pins are controlled by the port I/O and can be used as general-purpose I/O.
Writes to the port register or DDR will not have any affect on the port pin that is selected by the ADC. Read
of a port pin which is in use by the ADC will return a 0 if the corresponding DDR bit is at 0. If the DDR bit
is at 1, the value in the port data latch is read.
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Analog-to-Digital Converter (ADC)

9.5.2 Stop Mode

The ADC module is inactive after the execution of a STOP instruction. Any pending conversion is aborted.
ADC conversions resume when the MCU exits stop mode. Allow one conversion cycle to stabilize the
analog circuitry before attempting a new ADC conversion after exiting stop mode.

9.6 I/O Signals
The ADC module has 12 channels that are shared with I/O port B and port D.

9.6.1 ADC Voltage In (ADCVIN)
ADCVIN is the input voltage signal from one of the 12 ADC channels to the ADC module.

9.7 1/0 Registers

These I/O registers control and monitor ADC operation:
e ADC status and control register (ADSCR)
e ADC data register (ADR)
* ADC clock register (ADICLK)

9.7.1 ADC Status and Control Register

The following paragraphs describe the function of the ADC status and control register.

Address:  $003C

Bit 7 6 5 4 3 2 1 Bit 0
Read:| COCO
Wi AIEN ADCO ADCH4 ADCH3 ADCH2 ADCH1 ADCHO
fite:
Reset: 0 0 0 1 1 1 1 1

I:l = Unimplemented

Figure 9-3. ADC Status and Control Register (ADSCR)

COCO — Conversions Complete Bit
When the AIEN bitis a 0, the COCO is a read-only bit which is set each time a conversion is completed.
This bit is cleared whenever the ADC status and control register is written or whenever the ADC data
register is read. Reset clears this bit.
1 = Conversion completed (AIEN = 0)
0 = Conversion not completed (AIEN = 0)

When the AIEN bit is a 1 (CPU interrupt enabled), the COCO is a read-only bit, and will always be 0
when read.
AIEN — ADC Interrupt Enable Bit
When this bit is set, an interrupt is generated at the end of an ADC conversion. The interrupt signal is
cleared when the data register is read or the status/control register is written. Reset clears the AIEN bit.
1 = ADC interrupt enabled
0 = ADC interrupt disabled
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Input/Output (I/0) Ports

10.4 PortD

Port D is an 8-bit special function port that shares two of its pins with timer interface module,

(see Chapter 8 Timer Interface Module (TIM)) and shares four of its pins with analog-to-digital converter
module (see Chapter 9 Analog-to-Digital Converter (ADC)). PTD6 and PTD7 each has high current drive
(25mA sink) and programmable pull-up. PTD2, PTD3, PTD6 and PTD7 each has LED driving (sink)
capability.

NOTE
PTDO-PTD1 are available on MC68H(R)C908JL3E only.

10.4.1 Port D Data Register (PTD)

The port D data register contains a data latch for each of the eight port D pins.

Address:  $0003

Bit 7 6 5 4 3 2 1 Bit 0
Read:
] PTD7 PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
Write:
Reset: Unaffected by reset
. - LED LED LED LED
Additional Functions: (Sink) (Sink) (Sink) (Sink)

ADC8 ADC9 ADC10 ADC11

TCH1 TCHO

25mA sink | 25mA sink
(Slow Edge) | (Slow Edge)

Sk pull-up | 5k pull-up

I:l = Unimplemented

Figure 10-9. Port D Data Register (PTD)

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.

ADC[11:8] — ADC channels 11to 8
ADCJ[11:8] are pins used for the input channels to the analog-to-digital converter module. The channel
select bits, ADCHI[4:0], in the ADC status and control register define which port pin will be used as an
ADC input and overrides any control from the port I/O logic. See Chapter 9 Analog-to-Digital Converter
(ADC).

TCH[1:0] — Timer Channel I/0
The TCH1 and TCHO pins are the TIM input capture/output compare pins. The edge/level select bits,
ELSxB:ELSxA, determine whether the PTD4/TCHO and PTD5/TCH1 pins are timer channel I/O pins
or general-purpose I/O pins. See Chapter 8 Timer Interface Module (TIM).
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Chapter 17
Mechanical Specifications

17.1 Introduction

This section gives the dimensions for:
* 20-pin plastic dual in-line package (case #738)
e 20-pin small outline integrated circuit package (case #751D)
e 28-pin plastic dual in-line package (case #710)
* 28-pin small outline integrated circuit package (case #751F)
* 48-pin low-profile quad flat pack (case #932)

The following figures show the latest package drawings at the time of this publication. To make sure that
you have the latest package specifications, contact your local Freescale Sales Office.

17.2 Package Dimensions

Refer to the following pages for detailed package dimensions.

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

I

4 M Py iy Y

2. CONTROLLING DIMENSION: INCH.
B 3. DIMENSION L TO CENTER OF LEAD WHEN

20 1
1O 10 i FORMED PARALLEL.

e e e e e e e e e 4. EME”_SIONBDOES NOT INCLUDE MOLD

—C fe— |
INCHES | MILLIMETERS
[ : : 1 | DM MIN | MAX | MIN | mMAX
J A | 1.010 [ 1.070 | 2566 | 2717
J] B | 0.240 | 0.260 | 610 | 660
= o K / \ C | 0150 [ 0.180 | 381 | 457
SEATING Hn / \ D | 0015 | 0.022 | 039 | 055
PLANE M E 0.050 BSC 1.27 BSC
F | 0050 [ 0070 [ 127 [ 177
E ~— N - G | 0100BSC 2554 BSC
G F J | 0008 [ 0015 | 021 | 038
— >l J 20pL K | 0.110 [ 0.140 | 280 | 355
D 20PL [®[0250010®@[T[B @] [T ST w5oT oot i
‘$‘ 0.25 (0,010)@)‘1" A @‘ N | 0020 | 0.040 | 051 | to1

20-Pin PDIP (Case #738)
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A.5.5 ADC Characteristics

Table A-5. ADC Characteristics

Port B/port D

Characteristic Symbol Min Max Unit Comments
Supply voltage VbpAD (VDZD.?nin) (VDS.; ax) \Y
Input voltages VaDIN Vss Vbp \
Resolution Bap 8 Bits
Absolute accuracy Axp +0.5 +2 LSB Includes quantization
ADC internal clock fADIC 0.5 1.048 MHz tA'Cc;l;/ Z;E;'C'\’At::ted
Conversion range Rap Vss Vb \Y
Power-up time taDPU 14 — taic cycles
Conversion time tapc 14 15 taic cycles
Sample time(") taDs 5 — tac cycles
Zero input reading(®) Zap 00 01 Hex ViN = Vss
Full-scale reading®) Fapi FE FF Hex Vin=VbD
Input capacitance Capi — (20) 8 pF Not tested
Input leakage® o . L1 uA

1. Source impedances greater than 10 kQ adversely affect internal RC charging time during input sampling.

2. Zero-input/full-scale reading requires sufficient decoupling measures for accurate conversions.

3. The external system error caused by input leakage current is approximately equal to the product of R source and input

current.
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A.6 MC Order Numbers

Table A-7 shows the ordering numbers for the low-voltage devices.

Table A-7. MC68HLC908JL3E/JK3E/JK1E Order Numbers

MC68HLC98JK1EIDW

MC Order Number Oscillator Type Flash Memory Package
MC68HLC98JL3EIFA Crystal oscillator 4096 Bytes 48-pin LQFP
MC68HLC98JL3EIP . .
MC68HLC8JLIEIDW Crystal oscillator 4096 Bytes 28-pin package
MC68HLC98JK3EIP .

MC68HLC8JK3EIDW Crystal oscillator 4096 Bytes
20-pin package
MCGE8HLCI8JKTEIP Crystal oscillator 1536 Bytes

Notes:
I=0°Cto+85°C

P = Plastic dual in-line package (PDIP)

DW = Small outline integrated circuit package (SOIC)

FA = Low-Profile Quad Flat Pack (LQFP)
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B.3 Memory Map

The MC68H(R)C08JL3E/JK3E has 4,096 bytes of user ROM from $ECO00 to $FBFF, and 48 bytes of user
ROM vectors from $FFDO to $FFFF. On the MC68H(R)C908JL3E/JK3E, these memory locations are

Flash memory.

Figure B-2 shows the memory map of the MC68H(R)C08JL3E/JK3E.

$0000
4
$003F

$0040
{
$007F

$0080
"

$00FF

$0100
4
$EBFF

$ECO00
{
$FBFF

$FC00
1
$FDFF

$FEO0O
$FEO1
$FE02
$FEO03
$FE04
$FE05
$FE06
$FEO7
$FE08
$FE09
$FEOA
$FEOB
$FEOC
$FEOD
$FEOE
$FEOF
$FE10
\

$FFCF

$FFDO
{
$FFFF

Figure B-2. MC68H(R)C08JL3E/JK3E Memory Map
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/0 REGISTERS
64 BYTES

RESERVED
64 BYTES

RAM
128 BYTES

UNIMPLEMENTED
60,160 BYTES

ROM
MC68H(R)C08JL3E/JK3E
4,096 BYTES

MONITOR ROM
512 BYTES

BREAK STATUS REGISTER (BSR)

RESET STATUS REGISTER (RSR)

RESERVED (UBAR)

BREAK FLAG CONTROL REGISTER (BFCR)

INTERRUPT STATUS REGISTER 1 (INT1)

INTERRUPT STATUS REGISTER 2 (INT2)

INTERRUPT STATUS REGISTER 3 (INT3)

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

BREAK ADDRESS HIGH REGISTER (BRKH)

BREAK ADDRESS LOW REGISTER (BRKL)

BREAK STATUS AND CONTROL REGISTER (BRKSCR)

RESERVED

MONITOR ROM
448 BYTES

USER ROM VECTORS
48 BYTES
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M68HC08 CPU
CPU ARITHMETIC/LOGIC
REGISTERS UNIT (ALU)

INTERNAL BUS

CONTROL AND STATUS REGISTERS — 64 BYTES

USER FLASH — 4,096 BYTES

USER RAM — 128 BYTES

MONITOR ROM — 960 BYTES

USER FLASH VECTOR SPACE — 48 BYTES

0SC1 —»

0SC2 --—

VDD —

VSS —

176

X-TAL OSCILLATOR

S VR

Y

SYSTEM INTEGRATION
MODULE

EXTERNAL INTERRUPT
MODULE

I

¢4

:

i

POWER

Figure C-1. MC68HC908KL3E/KK3E Block Diagram

KEYBOARD INTERRUPT
MODULE

2-CHANNEL TIMER INTERFACE
MODULE

()

BREAK
MODULE

COMPUTER OPERATING
PROPERLY MODULE

POWER-ON RESET
MODULE

LOW-VOLTAGE INHIBIT
MODULE

DDRA
PORTA

<« PTA5/KBI5*
<« PTA4KBI4
<> PTA3/KBI3*
<« PTA2/KBI2F
-« PTA1/KBI1*H
-« PTAOKBIO™H

DDRB

l«—> PTB7
l«—> PTB6
l<—» PTB5
l<— PTB4
< PTB3
< PTB2
<—> PTB{
<< PTB0

PORTB

* Pin contains integrated pull-up device.
** Pin contains programmable pull-up device.

T 25mA open-drain if output pin.
I LED direct sink pin.

# Pins available on MC68HC908KL3E only.
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<« pPTD7**1#

<« PTDE**1*

<> PTD5/TCH1
<> PTD4/TCHO
<« PTD3t

<« pTD2Y

<« PTD1 :| .
<> PTDO

PORTD
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