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Chapter 1
General Description

1.1 Introduction

The MC68H(R)C908JL3E is a member of the low-cost, high-performance M68HCO08 Family of 8-bit
microcontroller units (MCUs). The M68HCO08 Family is based on the customer-specified integrated circuit
(CSIC) design strategy. All MCUs in the family use the enhanced M68HCO08 central processor unit
(CPUO08) and are available with a variety of modules, memory sizes and types, and package types.

A list of MC68H(R)C908JL3E device variations is shown in Table 1-1.

Table 1-1. Summary of Device Variations

Device Operating Oscillator Pin .
Type Voltage Lvi ADC Option Memory Count Device
28 MC68HC908JL3E
4,096 bytes Flash
XTAL 20 MC68HC908JK3E
1,536 bytes Flash 20 MC68HC908JK1E
Flash 3V, 5V Yes Yes
28 MC68HRC908JL3E
4,096 bytes Flash
RC 20 MC68HRC908JK3E
1,536 bytes Flash 20 MC68HRC908JK1E
28 MC68HLC908JL3E
Low Voltage 4,096 bytes Flash
Flash“;g 22t05.5V No Yes XTAL 20 MC68HLC908JK3E
1,536 bytes Flash 20 MC68HLC908JK1E
28 MC68HCO08JL3E
XTAL
20 MC68HCO08JK3E
ROM®@ 3V, 5V Yes Yes 4,096 bytes ROM
28 MC68HRCO08JL3E
RC
20 MC68HRCO08JK3E
Flash 28 MC68HC908KL3E
’ @) 3V, 5V Yes No XTAL 4,096 bytes Flash
ADC-less 20 MC68HC908KK3E

1. Low-voltage Flash devices are documented in Appendix A MC68HLC908JL3E/JK3E/JK1E.
2. ROM devices are documented in Appendix B MC68H(R)C08JL3E/JKSE.
3. Flash, ADC-less devices are documented in Appendix C MC68HC908KL3E/KK3E.

All references to the MC68H(R)C908JL3E in this data book apply equally to the MC68H(R)C908JK3E
and MC68H(R)C908JK1E, unless otherwise stated.
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Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
. Read: 0 IF5 IF4 IF3 0 IF1 0 0
gFEQs  IMermupt Status Reg('f,il‘;rs) Wite| R R R R R R R R
Reset: 0 0 0 0 0 0 0 0
. Read: IF14 0 0 0 0 0 0 0
gFEQ5  IMerrupt Status Reg('f,:ﬁr;) Wite| R R R R R R R R
Reset: 0 0 0 0 0 0 0 0
. Read: 0 0 0 0 0 0 0 IF15
gFEQp  merrupt Status Reg('ls,{ﬁr;; Wite| R R R R R R R R
Reset: 0 0 0 0 0 0 0 0
Read:
) R R R R R R R R
$FEQ07 Reserved  Write:
i Read: 0 0 0 0 HVEN MASS ERASE PGM
$FEO8 Flash Control Register Write:
(FLCR)
Reset: 0 0 0 0 0 0 0 0
Read:
$FE09 Flash Block Protect Wiite: BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPRO
Register (FLBPR) ' ©"
Reset: 0 0 0 0 0 0 0 0
Read:
SFEOA , R R R R R R R R
J Reserved  Write:
$FEOB
Break Add High Read: Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
rea ress Hig - I I I I I I I I
$FEOC Register (BRKH) V'©"
Reset: 0 0 0 0 0 0 0 0
Break Add L Read: Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
rea ress Low . i i i i i i i i
$FEOD Register (BRKL) V'©"
Reset: 0 0
Break S dC | Read: BRKE BRKA
reak Status and Contro .
$FEOE Register (BRKSCR) /M€
Reset: 0 0 0 0 0 0 0 0
. Read: Low byte of reset vector
$FFFF coP Comr(()(l:g%g(;tﬁ; Write: Writing clears COP counter (any value)
Reset: Unaffected by reset

|:| = Unimplemented E = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 4)

MC68HC908JL3E Family Data Sheet, Rev. 4
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Exception Control

At the beginning of an interrupt, the CPU saves the CPU register contents on the stack and sets the
interrupt mask (I bit) to prevent additional interrupts. At the end of an interrupt, the RTl instruction recovers
the CPU register contents from the stack so that normal processing can resume. Figure 5-9 shows
interrupt entry timing. Figure 5-10 shows interrupt recovery timing.

MODULE
INTERRUPT /
IBIT /

IAB Y oummy ¥ sp Y sP-1 Y sp-2 ) SP-3 | SP-4 ) VECTH } VECTL )STARTADDR) X:

o8| { oummy Ypc-trofpc-1msg)  x A X com Yvoatan ) voataL ) opcope )

RW \ / \

Figure 5-9. Interrupt Entry

MODULE
INTERRUPT

| BIT \

1AB X \ sp-4 f sp-3 f sp-2 f sp-1 ¥ sp f pc ) Pcet ) X '
os_ X \ ccr ¥ A ) x  }JPc-1it58)PC-1[7:0f OPCODE } OPERAND | X

RAW / \

Figure 5-10. Interrupt Recovery

5.5.1.1 Hardware Interrupts

A hardware interrupt does not stop the current instruction. Processing of a hardware interrupt begins after
completion of the current instruction. When the current instruction is complete, the SIM checks all pending
hardware interrupts. If interrupts are not masked (1 bit clear in the condition code register), and if the
corresponding interrupt enable bit is set, the SIM proceeds with interrupt processing; otherwise, the next
instruction is fetched and executed.

If more than one interrupt is pending at the end of an instruction execution, the highest priority interrupt is
serviced first. Figure 5-11 demonstrates what happens when two interrupts are pending. If an interrupt is
pending upon exit from the original interrupt service routine, the pending interrupt is serviced before the
LDA instruction is executed.

MC68HC908JL3E Family Data Sheet, Rev. 4
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Exception Control

Table 5-3. Interrupt Sources

Priority Source Flag MASK() Relggter Vector Address
Flag

Highest Reset — — — $FFFE-$FFFF
SWI Instruction — — — $FFFC-$FFFD

IRQ Pin IRQF IMASK IF1 $FFFA-$FFFB

Timer Channel O Interrupt CHOF CHOIE IF3 $FFF6-$FFF7

Timer Channel 1 Interrupt CHI1F CH1IE IF4 $FFF4-$FFF5

Timer Overflow Interrupt TOF TOIE IF5 $FFF2-$FFF3

Y Keyboard Interrupt KEYF IMASKK IF14 $FFEO-$FFE1
Lowest ADC Conversion Complete Interrupt COCO AIEN IF15 $FFDE-$FFDF

1. The | bit in the condition code register is a global mask for all interrupts sources except the SWI instruction.

5.5.2.1 Interrupt Status Register 1

Address:  $FE04

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

IIl = Reserved

Figure 5-12. Interrupt Status Register 1 (INT1)

IF1, IF3 to IF5 — Interrupt Flags
These flags indicate the presence of interrupt requests from the sources shown in Table 5-3.
1 = Interrupt request present
0 = No interrupt request present

Bit 0, 1, 3 and 7 — Always read 0

5.5.2.2 Interrupt Status Register 2

Address:  $FE05

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF14 0 0 0 0 0 0 0
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

Iil = Reserved

Figure 5-13. Interrupt Status Register 2 (INT2)

MC68HC908JL3E Family Data Sheet, Rev. 4
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Input/Output (I/0) Ports

Addr. Register Name Bit7 6 5 4 3 1 Bit0
o Y ° ° SLOWD7 | SLOWD6 | PTDPU7 | PTDPU6
$000A Port D Control Register Write:
(PDCR)
Reset: 0 0 0 0 0 0 0
Read:
Port A Input Pull-up Enable "™\ ‘pTAgEN | PTAPUEG | PTAPUES | PTAPUE4 | PTAPUES | PTAPUE2 | PTAPUET | PTAPUEO
$000D Register  Write:
(PTAPUE) Reset: 0 0 0 0 0 0 0
I:l = Unimplemented
Figure 10-1. I/0 Port Register Summary
Table 10-1. Port Control Register Bits Summary
Module Control
Port Bit DDR - - Pin
Module Register Control Bit
0 DDRAO KBIEO PTAO/KBIO
1 DDRA1 KBIE1 PTA1/KBI
2 DDRA2 KBIE2 PTA2/KBI2
KBI KBIER ($001B)
A 3 DDRA3 KBIE3 PTA3/KBI3
4 DDRA4 KBIE4 PTA4/KBI4
5 DDRA5 KBIE5 PTA5/KBI5
OSC PTAPUE ($000D) PTAGEN ™)
6 DDRA6 KBI KBIER ($001B) KBIES RCCLK/PTA6/KBI6
0 DDRBO PTBO/ADCO
1 DDRB1 PTB1/ADC1
2 DDRB2 PTB2/ADC2
3 DDRB3 PTB3/ADC3
B ADC ADSCR ($003C) ADCH][4:0]
4 DDRB4 PTB4/ADC4
5 DDRB5 PTB5/ADCS
6 DDRB6 PTB6/ADC6
7 DDRB7 PTB7/ADC7
0 DDRDO PTDO/ADC11
1 DDRD' PTD1/ADC10
ADC ADSCR ($003C) ADCH][4:0]
2 DDRD2 PTD2/ADC9
5 3 DDRD3 PTD3/ADC8
4 DDRD4 ™ TSCO ($0025) ELSOB:ELSOA PTD4/TCHO
5 DDRD5 TSC1 ($0028) ELS1B:ELS1A PTD5/TCH1
6 DDRD6 — — — PTD6
7 DDRD7 — — — PTD7

1. RCCLK/PTA6/KBI6 pin is only available on MC68HRC908JL3E/JK3E/JK1E devices (RC option);
PTAPUE register has priority control over the port pin.
RCCLK/PTA6/KBI6 is the OSC2 pin on MC68HC908JL3E/JK3E/JK1E devices (X-TAL option).

104
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Chapter 11
External Interrupt (IRQ)

11.1 Introduction

The IRQ (external interrupt) module provides a maskable interrupt input.

11.2 Features

Features of the IRQ module include the following:
» A dedicated external interrupt pin, IRQ
e |IRQ interrupt control bits
e Hysteresis buffer
* Programmable edge-only or edge and level interrupt sensitivity
* Automatic interrupt acknowledge
* Selectable internal pullup resistor

11.3 Functional Description

A logic zero applied to the external interrupt pin can latch a CPU interrupt request. Figure 11-1 shows the
structure of the IRQ module.

Interrupt signals on the IRQ pin are latched into the IRQ latch. An interrupt latch remains set until one of
the following actions occurs:

* Vector fetch — A vector fetch automatically generates an interrupt acknowledge signal that clears
the IRQ latch.

* Software clear — Software can clear the interrupt latch by writing to the acknowledge bit in the
interrupt status and control register (INTSCR). Writing a one to the ACK bit clears the IRQ latch.

* Reset — A reset automatically clears the interrupt latch.

The external interrupt pin is falling-edge-triggered and is software-configurable to be either falling-edge
or falling-edge and low-level-triggered. The MODE bit in the INTSCR controls the triggering sensitivity of
the IRQ pin.

When the interrupt pin is edge-triggered only, the CPU interrupt request remains set until a vector fetch,
software clear, or reset occurs.

When the interrupt pin is both falling-edge and low-level-triggered, the CPU interrupt request remains set
until both of the following occur:

* Vector fetch or software clear

* Return of the interrupt pin to logic one

MC68HC908JL3E Family Data Sheet, Rev. 4
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Keyboard Interrupt Module (KBI)

12.4 Functional Description

INTERNAL BUS
< 7 )

VECTOR FETCH
DECODER
KEYF
SYNCHRONIZER KEYBOARD
INTERRUPT
REQUEST

KEYBOARD

o
INTERRUPT FF IMASKK >

)
[z} L

TO PULLUP ENABLE

Figure 12-2. Keyboard Interrupt Block Diagram

Writing to the KBIE6—KBIEOQ bits in the keyboard interrupt enable register independently enables or
disables each port A pin as a keyboard interrupt pin. Enabling a keyboard interrupt pin in port A also
enables its internal pull-up device irrespective of PTAPUEX bits in the port A input pull-up enable register
(see 10.2.3 Port A Input Pull-up Enable Register (PTAPUE)). A logic 0 applied to an enabled keyboard
interrupt pin latches a keyboard interrupt request.

A keyboard interrupt is latched when one or more keyboard pins goes low after all were high. The MODEK
bit in the keyboard status and control register controls the triggering mode of the keyboard interrupt.

If the keyboard interrupt is edge-sensitive only, a falling edge on a keyboard pin does not latch an
interrupt request if another keyboard pin is already low. To prevent losing an interrupt request on
one pin because another pin is still low, software can disable the latter pin while it is low.

If the keyboard interrupt is falling edge- and low level-sensitive, an interrupt request is present as
long as any keyboard pin is low.

If the MODEK bit is set, the keyboard interrupt pins are both falling edge- and low level-sensitive, and both
of the following actions must occur to clear a keyboard interrupt request:

118

Vector fetch or software clear — A vector fetch generates an interrupt acknowledge signal to clear
the interrupt request. Software may generate the interrupt acknowledge signal by writing a 1 to the
ACKK bit in the keyboard status and control register KBSCR. The ACKK bit is useful in applications
that poll the keyboard interrupt pins and require software to clear the keyboard interrupt request.
Writing to the ACKK bit prior to leaving an interrupt service routine can also prevent spurious
interrupts due to noise. Setting ACKK does not affect subsequent transitions on the keyboard
interrupt pins. A falling edge that occurs after writing to the ACKK bit latches another interrupt
request. If the keyboard interrupt mask bit, IMASKK, is clear, the CPU loads the program counter
with the vector address at locations $FFEOQ and $FFE1.

Return of all enabled keyboard interrupt pins to logic 1 — As long as any enabled keyboard
interrupt pin is at 0, the keyboard interrupt remains set.

MC68HC908JL3E Family Data Sheet, Rev. 4
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Chapter 13

Computer Operating Properly (COP)

13.1 Introduction

The computer operating properly (COP) module contains a free-running counter that generates a reset if
allowed to overflow. The COP module helps software recover from runaway code. Prevent a COP reset
by clearing the COP counter periodically. The COP module can be disabled through the COPD bit in the

CONFIG1 register.

13.2 Functional Description

Figure 13-1 shows the structure of the COP module.

SIM
20SCOUT —P> 12-BIT SIM COUNTER - — SIM RESET CIRCUIT
i i
" o RESET STATUS REGISTER
w &
< e
% &
=] =
< w
[a st % 5
(1) 0 Q
INTERNAL RESET SOURCES 3 a z
|:
o
RESET VECTOR FETCH 4,:z> 8
COPCTL WRITE
COP CLOCK
COP MODULE
6-BIT COP COUNTER
COPEN (FROM SIM) __>7>
COPD (FROM CONFIGT) g 1
RESET CLEAR
COPCTL WRITE COP COUNTER
COP RATE SEL
(COPRS FROM CONFIG1)

NOTE: See Chapter 5 System Integration Module (SIM) for more details.

Figure 13-1. COP Block Diagram
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Low Voltage Inhibit (LVI)

14.4 LVI Control Register (CONFIG2/CONFIG1)
The LVI module is controlled by three bits in the configuration registers, CONFIG1 and CONFIG2.

Address: $001E

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. IRQPUD R R LVIT1 LVITO R R R
Write:
Reset: 0 0 0 Not affected  Not affected 0 0 0
POR: 0 0 0 0 0 0 0 0

Iil = Reserved

Figure 14-2. Configuration Register 2 (CONFIG2)

Address: $001F

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. COPRS R R LVID R SSREC STOP COPD
Write:
Reset: 0 0 0 0 0 0 0 0

IIl = Reserved

Figure 14-3. Configuration Register 1 (CONFIG1)

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

LVIT1, LVITO — LVI Trip Voltage Selection
These two bits determine at which level of Vpp the LVI module will come into action. LVIT1 and LVITO

are cleared by a Power-On Reset only.

LVIT1 LVITO Trip Voltage(" Comments
0 0 Vivrs (2.4V) For Vpp=3V operation
0 1 VivRrs (2.4V) For Vpp=3V operation
1 0 Vivrs (4.0V) For Vpp=5V operation
1 1 Reserved

1. See Chapter 16 Electrical Specifications for full parameters.

14.5 Low-Power Modes
The STOP and WAIT instructions put the MCU in low-power-consumption standby modes.

14.5.1 Wait Mode
The LVI module, when enabled, will continue to operate in WAIT Mode.

14.5.2 Stop Mode

The LVI module, when enabled, will continue to operate in STOP Mode.

MC68HC908JL3E Family Data Sheet, Rev. 4
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Chapter 15
Break Module (BREAK)

15.1 Introduction

This section describes the break module. The break module can generate a break interrupt that stops
normal program flow at a defined address to enter a background program.

15.2 Features

Features of the break module include the following:
* Accessible I/0O registers during the break Interrupt
e CPU-generated break interrupts
* Software-generated break interrupts
e COP disabling during break interrupts

15.3 Functional Description

When the internal address bus matches the value written in the break address registers, the break module
issues a breakpoint signal (BKPT) to the SIM. The SIM then causes the CPU to load the instruction
register with a software interrupt instruction (SWI) after completion of the current CPU instruction. The
program counter vectors to $FFFC and $FFFD ($FEFC and $FEFD in monitor mode).

The following events can cause a break interrupt to occur:
* A CPU-generated address (the address in the program counter) matches the contents of the break
address registers.
* Software writes a one to the BRKA bit in the break status and control register.

When a CPU generated address matches the contents of the break address registers, the break interrupt
begins after the CPU completes its current instruction. A return from interrupt instruction (RTI) in the break
routine ends the break interrupt and returns the MCU to normal operation. Figure 15-1 shows the
structure of the break module.

} IAB[15:8]
N

BREAK ADDRESS REGISTER HIGH

8-BIT COMPARATOR -
IAB[15:0]

CONTROL | — BKPT
(TO SIm)

8-BIT COMPARATOR —

BREAK ADDRESS REGISTER LOW

—4}
IAB[7:0]
Figure 15-1. Break Module Block Diagram
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Break Module (BREAK)

15.4.2 Break Address Registers

The break address registers contain the high and low bytes of the desired breakpoint address. Reset
clears the break address registers.

Address:  $FEOC

Bit 7 6 5 4 3 2 1 Bit 0
Read: ) )
. Bit 15 14 13 12 11 10 9 Bit 8
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 15-4. Break Address Register High (BRKH)

Address:  $FEOD

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

Figure 15-5. Break Address Register Low (BRKL)

15.4.3 Break Status Register

The break status register contains a flag to indicate that a break caused 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 15-6. 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

MC68HC908JL3E Family Data Sheet, Rev. 4
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Electrical Specifications

16.8 3V DC Electrical Characteristics
Table 16-7. DC Electrical Characteristics (3V)

Characteristic(! Symbol Min Typ®@ Max Unit
Output high voltage (I pap = —1.0mA) Von Vpp—0.4 . . v
PTAO-PTA6, PTBO-PTB7, PTDO-PTD7
Output low voltage (I oap = 0.8mA)
VoL — — 0.4 Vv
PTA6, PTBO-PTB7, PTDO, PTD1, PTD4, PTD5
Output low voltage (I oap = 20mA)
V — —
PTD6, PTD7 oL 05 v
LED drives (Vo = 1.8V)
|
PTAO-PTA5, PTD2, PTD3, PTD6, PTD7 o 8 ® 10 mA
Input high voltage
PTAO-PTA6, PTBO-PTB7, PTDO-PTD?, Viu 0.7 x Vpp — Voo v
RST, IRQ, OSCH
Input low voltage
PTAO-PTA6, PTBO-PTB7, PTDO-PTD?, VL Vgs — 0.3 xVpp Y,
RST, IRQ, OSCH
Vpp supply current, fop = 2MHz
Run(
MC68HC908JL3E/JK3E/JKT1E — 3 3.5 mA
MC68HRC908JL3E/JKIE/JK1E — 1.5 2 mA
Wait®)
MC68HC908JL3E/JK3E/JKT1E Ibp — 1.5 2 mA
MC68HRC908JL3E/JK3E/JK1E — 0.2 0.3 mA
Stop®)
(—40°C to 85°C)
MC68HC908JL3E/JKIE/JKI1E — 1 5 pA
MC68HRC908JL3E/JK3E/JK1E — 1 5 pA
Digital I/O ports Hi-Z leakage current I — — +10 pA
Input current N — — +1 pA
Capacitance Cout — — 12 E
Ports (as input or output) Cin — — 8 P
POR rearm voltage(® VpoR 0 — 100 mV
POR rise time ramp rate(”) Rpor 0.035 — — V/ms
Monitor mode entry voltage VrsT 1.5 xVpp — 8.5 Y,
Pullup resistors(®
PTD6, PTD7 Rput 1.8 3.3 4.8 kQ
RST, IRQ, PTAO-PTA6 Rpuz 16 26 36 kQ

Table continued on next page

MC68HC908JL3E Family Data Sheet, Rev. 4
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Memory Characteristics

16.13 Memory Characteristics

Table 16-11. Memory Characteristics

Characteristic Symbol Min Max Unit
RAM data retention voltage VRDR 1.3 — \'%
Flash program bus clock frequency — 1 — MHz
Flash read bus clock frequency fread'" 32k 8M Hz
Flash page erase time terase' 1 — ms
Flash mass erase time tMErase’) 4 — ms
Flash PGM/ERASE to HVEN set up time thvs 10 — us
Flash high-voltage hold time tvh 5 — us
Flash high-voltage hold time (mass erase) tvhi 100 — us
Flash program hold time togs 5 — us
Flash program time tPrOG 30 40 us
Flash return to read time to® 1 — us
Flash cumulative program hv period tyy® — 4 ms
Flash row erase endurance® — 10k — cycles
Flash row program endurance(”) — 10k — cycles
Flash data retention time(®) — 10 — years

1.
2.

3.

Freescale Semiconductor

fread is defined as the frequency range for which the Flash memory can be read.

If the page erase time is longer than tg,,5¢ (Min), there is no erase-disturb, but it reduces the endurance of the Flash mem-
ory.

If the mass erase time is longer than tyg..¢e (Min), there is no erase-disturb, but it reduces the endurance of the Flash
memory.

. tov is defined as the time it needs before the Flash can be read after turning off the high voltage charge pump, by clearing

HVEN to 0.

. tHV is defined as the cumulative high voltage programming time to the same row before next erase.

thy must satisfy this condition: thys + thyh + thgs + (tprog * 32) <ty max.

. The minimum row endurance value specifies each row of the Flash memory is guaranteed to work for at least this many

erase / program cycles.

. The minimum row endurance value specifies each row of the Flash memory is guaranteed to work for at least this many

erase / program cycles.

. The Flash is guaranteed to retain data over the entire operating temperature range for at least the minimum time specified.
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NOTES:

1.
2.

>

> P

DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

DATUMS A AND B TO BE DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS
EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS. MOLD
FLASH, PROTRUSION OR GATE BURRS SHALL NOT EXCEED 0.15 MM PER SIDE. THIS
DIMENSION IS DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT
THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE INTER—LEAD FLASH OR PROTRUSIONS. INTER—LEAD
FLASH AND PROTRUSIONS SHALL NOT EXCEED 0.25 MM PER SIDE. THIS DIMENSION IS
DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED 0.62 mm.

© FREESCALE SEMICONDUCTOR, INC.
SAE Shpeomb e e, MECHANICAL OUTLINE | PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASB42343B REV: J
20LD SOIC W/B, 1.27 PITCH, [oise \umper: 7510-07 23 MAR 2005

CASE OUTLINE
STANDARD: JEDEC MS-013AC




A.5.2 DC Electrical Characteristics
Table A-2. DC Electrical Characteristics

Characteristic(") Symbol Min Typ@ Max Unit
Output high voltage (I oap = —1.0mA) Von Vpp—0.4 . . v
PTAO-PTA6, PTBO-PTB7, PTDO-PTD7
Output low voltage (I pap = 0.8mA)
VoL — — 0.4 \Y
PTA6, PTBO-PTB7, PTDO, PTD1, PTD4, PTD5
Output low voltage (I pap = 15mMA)
V — — .
PTD6, PTD7 oL 0.5 v
Input high voltage
PTAO-PTA6, PTBO-PTB7, PTDO-PTD?, ViH 0.7 xVpp — Vbp \
RST, IRQ, OSC1
Input low voltage
PTAO-PTA6, PTBO-PTB7, PTDO-PTD?, Vi Vss — 0.2 x Vpp Vv
RST, IRQ, OSC1
Vpp supply current (Vpp = 2.4V, fop = 2MH2z)
Run®) | — 2 35 mA
Wait®) bD — 1 15 mA
Stop®  0°C to 85°C — 1 3 pA
Digital I/0 ports Hi-Z leakage current I — — +10 pA
Input current N — — +1 pA
Capacitance Cout — — 12 F
Ports (as input or output) CiN — _ 8 p
POR rearm voltage(® Vpor 0 — 100 mV
POR rise time ramp rate(”) Rpor 0.02 — — V/ms
Pullup resistors(®
PTD6, PTD7 Rpu1 1.8 3.3 4.8 kQ
RST, IRQ, PTAO-PTA6 Rpu2 16 26 36 kQ

1. Vpp =2.4 Vdc, Vgg =0 Vdc, Tp =T to Ty, unless otherwise noted.

2. Typical values reflect average measurements at midpoint of voltage range, 25 °C only.

3. Run (operating) Ipp measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than
100 pF on all outputs. C_ = 20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects run Ipp.
Measured with all modules enabled.

4. Wait Ipp measured using external square wave clock source; all inputs 0.2 V from rail; no dc loads; less than 100 pF on

all outputs. C,_ =20 pF on OSC2; all ports configured as inputs; OSC2 capacitance linearly affects wait Ipp.

. STOP Ipp measured with OSC1 grounded, no port pins sourcing current. LVI is disabled.

. Maximum is highest voltage that POR is guaranteed.

. If minimum Vpp is not reached before the internal POR reset is released, RST must be driven low externally until minimum

Vpp is reached.
. Rpy1 and Rpy» are measured at Vpp = 5.0V

~N o o

(o]
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A.5.6 Memory Characteristics

The Flash memory can only be read at an operating voltage of 2.2 to 5.5V. Program and erase are
achieved at an operating voltage of 2.7 to 5.5V. The program and erase parameters in Table A-6 are for
Vpp =2.7 t0o 5.5V only.

Table A-6. Memory Characteristics

Characteristic Symbol Min Max Unit
RAM data retention voltage VRDR 1.3 — \
Flash program bus clock frequency — 1 — MHz
Flash read bus clock frequency fread'” 32k 8M Hz
Flash page erase time terase') 1 — ms
Flash mass erase time tyErase’) 4 — ms
Flash PGM/ERASE to HVEN set up time thvs 10 — us
Flash high-voltage hold time tvh 5 — us
Flash high-voltage hold time (mass erase) tavhi 100 — us
Flash program hold time thgs 5 — us
Flash program time tPrOG 30 40 us
Flash return to read time troy ) 1 — us
Flash cumulative program hv period ty® — 4 ms
Flash row erase endurance® — 10k — cycles
Flash row program endurance(”) — 10k — cycles
Flash data retention time(®) — 10 — years

1. freaq is defined as the frequency range for which the Flash memory can be read.

2. If the page erase time is longer than tg,,¢e (Min), there is no erase-disturb, but it reduces the endurance of the Flash mem-
ory.

3. If the mass erase time is longer than tyg.ase (Min), there is no erase-disturb, but it reduces the endurance of the Flash
memory.

4.1, is defined as the time it needs before the Flash can be read after turning off the high voltage charge pump, by clearing
HVEN to 0.

5. tyy is defined as the cumulative high voltage programming time to the same row before next erase.
thy must satisfy this condition: tnys + thyh + thgs + (tProg * 32) <ty max.

6. The minimum row endurance value specifies each row of the Flash memory is guaranteed to work for at least this many
erase / program cycles.

7. The minimum row endurance value specifies each row of the Flash memory is guaranteed to work for at least this many
erase / program cycles.

8. The Flash is guaranteed to retain data over the entire operating temperature range for at least the minimum time specified.

MC68HC908JL3E Family Data Sheet, Rev. 4

Freescale Semiconductor 163



