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57 SGS-THOMSON

o MICROELECTRONICS

EF68HC04J3

HCMOS 8-BIT MICROCOMPUTER

HARDWARE FEATURES

Low power HCMOS

Power saving stop and wait modes

Single 2.0 to 6.0 volt power supply

8-bit architecture

Fully static operation

Pin compatible with the EF6804J2

124 bytes of on-chip RAM with standby mode

2 Kbytes of program ROM including 356 bytes for

self-check program .

72 bytes of user data ROM for look-up tables

12 TTL/CMOS compatible bidirectional I/0O lines

On-chip clock generator

Extensive self-check capability allowing com-

plete functional test of the chip (including ROM

content)

» Master reset and power-on-reset

= 8-bit timer with software programmable 7-bit
prescaler

» Timer pin programmable as input or output

= Complete development system support

SOFTWARE FEATURES

= Similar to EF6800 family

= Byte efficient instruction set

= Easy to program

= True bit manipulation

» Stop, wait and bit manipulation instructions

= Bit test and branch instructions

= Versatile interrupt handling

u Separate flags for normal and interrupt proces-
sing

= True LIFO 4-level stack eliminating stack pointer

= Maskable timer interrupt

» Versatile indirect registers

» Conditional branches

» Single instruction memory examine/change

= 9 powerful addressing modes

USER SELECTABLE OPTIONS

s Crystal or low-cost resistor oscillator option

» Mask selectable internal clock generator options

s Mask selectable edge or level sensitive interrupt
pin

= Program rom protection option

» Optional pull-down devices on I/O lines

February 1990

PRELIMINARY INFORMATION

(P) PDIP-20
(Plastic Package)

(FP) SOIC - 20
(Surface Mount)

PIN CONNECTIONS

Vss 1 N ] RESET
wre[]2 5[] Pa7
vee []3 18] Pas
extaL []4 17 | PAsS
xTal []s 16 |1 Pa4
mps e 1s [ Ps7
TIMER []7 14 ] PBé
PO []8 13 PBS
PRI []9 12 |] PB4
P2 []10 1 [J PB3
VR000283
INTRODUCTION

The EF68HC04J3 microcomputer unit (MCU) is
a member of the EF68HCO04 family of very low
cost and low power single chip microcomputers.
This 8 bit microcomputer contains a CPU, on-
chip clock, ROM, RAM, I/O, and timer. It is de-
signed for the user who needs an economical
microcomputer with the proven capabilities of the
EF6800 based instruction set. The following are
some of the hardware and software highlights of
the EF68HC04J3 MCU.
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EF68HC04J3

APPENDIX A

The EF68CH04J3 MCU is similar to the
EF68HCO04P3 but has fewer I/O pins. Apart from the
following memory, I/O, selftest and packaging de-
tails the entire EF68HC04P3 data sheet applies to
the EF68HC04J3.

A.1 Memory

The EF68HC04J3 contains 124 bytes of data space
RAM and 1696 bytes of program space ROM (inclu-
ding 8 bytes reserved for vectors). Figure A-1 shows
the memory map of the EF68HC04J3.

A.2 Input/Output

Unlike EF68HC04P3 MCU the EF68HC04J3 has 12
I/O lines consisting of one 8 bit port (Port B) and one
4 bit port (Port A). All port lines are software pro-
grammable as either inputs or outputs.-

A.2.1 Port Registers

The port registers for the EF68HC04J3 are memory
mapped in data space as follows :

Figure A0 : MCU Block Diagram.

7
IMsB

0
LsB|

Port A Data Register Address = $00 (Bits 4-7)

Port B Data Register Address = $01

Port A Data Direction Register Address = $04 (Bits
4-7)

Port B Data Direction Register Address = $05

A.2.2 Pull Down Device Option

The following pulldown device options are available
as manufacturing mask options on the
EF68HC04J3 :

Pins PA4, PA5, PA6, PA7

Pins PB3, PB4, PB5, PB6, PB7

Pins PB1, PB2

Pins PBO

A.3 Self check and ROM verify

These 2 self test modes are similar in operation to
those of the EF68HC04P3 but the hardware used to
implement the tests is different (see Fig. A2, A3,).

e XTAL  EXTAL RESET MDS  IRQ
PRESCALER
TIMER—e 5 |8 COUNTER ‘ L
TIMER STATUS/CONTROL
REGISTER 4—‘ OSCILLATOR '—l
ACCUMULATOR
A cPU
INDIRECT s PBO
REGISTER CONTRAL PR
PORT) PA4 et pORT|DATA 8 X DATA{PORT[= P32 |PORT
A PAS i A DIR DIR B [~ PB3 B
—e INDIRECT
/0 ] Pa6E e PB4
pA7 REG. | REG REGISTER v REG. | REG. PRS 170
LINES [a—e— PBG (LINES
CONDITION CODE PB7
2 REGISTER ¢ CcPU
72 x 8
STACK & UsERr DpaTa
12 SPACE ROM
1692 = 8 L PROGRAM
USER_PROGRAM [ COUNTER
sl kil HIGH _PCH ALU o Fha®
356 x 8 PROGRAM
SELF-CHEK ROM COUNTER
8 LOW PCL
l VR000281
Note : 8-Bit Indirect Registers X and Y, although shown as part of the CPU are actually located in the 124 x 8 RAM at lo-
cations J
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EF68HC04J3

Figure A1 : MCU Address Map

DATA SPACE PROGRAM SPACE
Ta 1/0 STER $00 ( #000
DATA 1/0 REGI A
‘ MPLEMENT
DATA 1/0 REGISTER B| s0! ALL 0" UNIMPLEMENTED $7FF
RESERV $800
ESERVED 2 BYTES 352 SELF-CHECK RIOM
DIRECTION REGISTER A | 304 $9SF
DIRECTION REGISTER B $05 $960
RESERVED 3 BYTES 1687 PROGRAM ROM iy
TIMER CONTROL REGISTER | $0S
CRC LOW BYTE $0A SELF-CHECK IRG VECTOR| $FF8. $FFS
CRC HIGH BYTE $0B 8 | SELF-CHECK RESTART VECTOR| $FFA, $FFB
USER IRQ VECTOR| ¢FFC, $FFD
USER RESTART VECTOR| grre. sFFF
B ,
v -
T 12 RESERVED $0C— $17
E
S o7er DATA SPACE ROM $18 — $5F
ED 32 ALL 1’s UNIMPLEMENTED | $60— $7f
[I: INDIRECT REGISTER x | $80—SHORT DIRECT
M INDIRECT REGISTER Y| $81 —SHORT DIRECT
ﬁ 124 v | $82—SHORT DIRECT
W| $83—SHORT DIRECT
STACK SPACE
DATA SPACE RAM $84— $FB
LEVEL 1
1 . T
ALL 1’s UNIMPLEMENTED | s$FC LEVEL 2
TIMER PRESCALER $FD
LEVEL 3
TIMER COUNT REGISTER $FE
ACCUMULATOR SFF LEVEL 4
VR000282
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EF68HC04J3

Figure A2 : ROM Verify Circuit.
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Figure A3 : Self-Check Circuit.
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EF68HC04J3

Figure A4 : Self-Check Flowchart
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EF68HC04J3

ORDER CODES

EF68HC04J3 1 P V]
| T ]
Device i /‘ ~—-——— Screen level
o I
Package ‘ ‘ Oper. temp.

The table below horizontally shows all available suffix combinations for package, operating and screening
level. Other possibilities on request.

. Package ! Oper. Temp Screening Level
Device :
c P FN | FP | L* | D v Std D
[ ] e o | ® [ ]
EF68HC04J3

Examples : EF68HC04J3P, EF68HC04J3FP

Package : C : Ceramic DIL, P : Plastic DIL. FN : PLCC, FP : SOIC

Oper. temp. : L* : 0°Cto + 70C, D : - 25 Cto+ 70C, V:-40C to + 85C, T:-40C to + 105C.
Screening level : Std : (no-end suffix), D : NFC 96883 level D,

* May be omitted

6/8 .
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EF68HC04J3

MECHANICAL AND PACKAGING DATA
20 PIN PLASTIC DIP (P) - 300 MiL

mm inches ]
Dim 7 |
W e W e W e W e W i W i W i mae W it VR0O00299 Min | Typ | Max | Min | Typ | Max !
10 1e b A Rl
( A 4.45 175
" 20 A1 0.63 025
T T L G G LT R R R R A2
s D1
B 0.45 018
D
£ B1 1.27 050
_ El c | 023 0.31] 0.009 012
A2
A D | 235 275| 925 1.083
L D1
Al c
etoltoullan B1 | E | 762 85| .300 335
fe— g equal spaces e —l eA E1 635 250
254
0100 el 2.54 100
L 31| 330 39| 122| 130| 154
20 LEAD PLASTIC MICROPACKAGE (FP)
gpnonnnpoana VR0O00364 Dim mm inches
. )
0 L Min | Typ | Max | Min | Typ | Max
A 3.04 120
11 20 A1 | 005 0.35| .002 014
|
UTTUO0UUTUTY A2 | 233 269| 092 106
»1eD1 eA
B | 035 0.50| 014 020
El
e—— D —— e E —» c {0.150 3.17| 006 0128
D | 128 13.4| 496 527
Ac D1
i 1 e Bk
1N EEIB{E K E | 822 890| 324 350

f 4
Al C 'LLJ' E
el

B eA | 11.50 12.7| 458 500
-
9 equal spaces @ el 27 050
127 L | 040 1.27] .016 050
0.050
‘_7 SGS-THOMSON 78
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EF68HC04J3

Commercial reference :' |

Customer'smarking: | i | | | i |

ROM capacity required : ~ | bytes

Temperature range :

a 0°C/+70°C
2 -40°C/+85°C

Package : (plastic)

4 DiL J SOIC

2 Special customer data reference :.....................

EF6804 FAMILY - MCU CUSTOMER ORDERING SHEET

Quality level :

Software developed by :
1 SGS-THOMSON Microelectronics application lab.

3 External lab.
< Customer

PATTERN MEDIA (a listing may be supplied in
addition for checking purpose) :

1/0 pull-down selection

1 PA47 = on PA4 to P7
4 EPROM Reference 3 Other* 1 PB37 = on PB3 to PB7
J PB12 = on PB1 and PB2
J PBO
TECHNICAL OPTI(?NS 3 PT = on Timer Pin
- Frequency =  :MHz 1 NPRO Program ROM protection disable
A Voltage Supply : (£ 10%)
a 22v - Interrupt trigger :
a 3.0V 2 EM = Edge-sensitive
a2 5.0V J LEM = Level & edge-sensitive
22V -50V 3 LM = Level sensitive
J 3.0V -50V
- 1/O pull-up selection :
O RE = on reset pin
OPTION LIST 3 IN = on interrupt pin
- Oscillator input : - Oscillator divider :
- Xtal - RC 2 Di=270 2 D2=2"1 1 D4=2"1
" Requires prior factory approval
Yearly Quantity Forecast : _ : .
RVU Approval Waived - QO Yes, 21 No start of .productlonldate ’
Waived Quantity : - for a shipment period of :
CUSTOMER CONTACT NAME : DATE : SIGNATURE :
8/8 LNy SGS-THOMSON
Y. MichosLECTRONCS 036571 \__/ . &
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