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Piggyback EPROM Microcontrollers

General Description

The COP820CP/COPB40CP are plggyback verslons of the
COP820C/COPB40C micracontroller families. They are fully
static parts, fabricated using double-metal silicon gate
microCMOS tachnology. These micracontrollers are a.com-
plete microcomputer contalning all system timing, interrupt
loglc, RAM, and 1/0 necessary to implement dedicated con-
trol functions In a varlety of applications. Features include
an 8-bit memory mapped architecfurs, MICROWIRE/
PLUST™ serial /O, a 16-blt timer/counter with capture reg-
ister and & multl-sourced. intereupt. Each 1/0 pin has soft-
ware selectable aptionis to adapt the emulator to the specif-
lc application. The part operates over & voltage rangs of
4.6V to 6.5V, High throughput s achleved with an efficlent,
regular instruction set operating at a 1 us per Instruction
rate. Tha COP820GP-X/COPB40CP-X are totally compatible
with the ROM based COP§20C/COP840 microcontroller. It
serves a$ an economical low and medium volume emulator
devices for the COP820G/COP840C microcentroller family.

Features
= Low cost 8-bit CORE microcontroller
o Fully static CMOS

& Low current draln -
® Single supply operation: 4.5V to 5.5V
8. Up to 32 kbytes of addressable memory
B. 64 bytes of RAM (128 bytes for COP840CP)
B 16-bit read/writs timer operates in a varlety of modes
~-Timer with 16-bit auto reload register
— 16-bit external event counter
~— Timer with.16-bit capture register (selectable edge)
u Multi-source interrupt
- Reget master clear
— External interrupt with selectable edge
— Timer interrupt or capture interrupt
— Software Interrupt
® 8-bit stack pointer (stack in RAM) ]
@ Powerlful instruction set, most instructions single byte
B BCD arithmetic Instruction
# MICROWIRE/PLUS serial 1/0
W 28 pin package
® 24 input/output pins (28-pin package)
B Software selectable /O options (TRI-STATE®, push-
pull, weak pull-up)
m_Schmitt trigger inputs on Port G
® Fully supported by National’s MOLE™ development
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® 1 us (nstruction time (20 MHz clock) system
Block Diagram
] O FEE vee oo
~{  12axs l l l
Y m
© 18T —
= oo | [ e
WITH > (Tuer
ADORESS REG r & CAPTURE REG EXTERNAL)
F 3 o
el i) 1
L C . _ j —I
B r r'y r 5 - Y
ceu L]
REGISTERS
=N ALy
=0
= X
=] SP h 4 A 2 A 4 _
L CNTRL 72} OUTRUTS Ifo WRUTS
= PSW.
v N
NSTRUCTION U=
Do PORT L PORT D PORT & PORT TUDD/8683-1

FIGURE 1

5 o




. .

NATL SEMICOND (UP/UC)

BLE D - bSDLLE& UEI[:???? ? -

Absolute Maximum Ratings

It Military/Aerospace specified devices are required,
please contact the Natlonal Semiconductor Sales
Oftice/Distributors for avallability and specifications,
Supply Voitage (Vcc) eV
Voltage at Any Pin —=0.9Vto Vg + 0.3V
Total Current into-Veg Pin (Saurce) " 180 mA

7 DC Electrical Char acteristics oc < TA < +70°Cunless otherwise speclﬂed

T-49-19-59
Total Current into GND Pin (Sink) .- 160mA
Staorage Temperature Range ~§5°C 10 +-140°C

Note: Absolute maximum ratings indicate limits beyond
which damage to the device may occur. DC and AC electri-
cal specifications are not ensured whsn operallng the de-
vice at absolute maximum ratings.

x

COP820CP-X/COP840CP-X

7 Parame!er COnd_llIon Min _Typ 7 7 Max 7 Units
Operatlng Voltage - . 4.5 e 1. 55 v
Power Supply Ripple (Note 1) _Peak to Peak : . 0.1 Veo v
Supply Current (Note 2) . oo

High Speed Mods, CKI = 20 MHz Vee = 65V, tg=1ps 95 mA

Normal Made, CKI = § MHz Vee =5658V,ig=2us ) 80 mA
HALT Current (Note 3) Veg = 5:6V, CKI = 0 MHz 80 mA

- ~ (Note 4) -

INPUT LEVELS
Reset and CKI (Crystal Osc)

Logic High 0.9Vee v

Logic Low 01Veo . Vv
All Other Inputs S )

Logic High : R 0.7 Voo T v

_Logle Low 7 1 - ) ) 0.2Vee v

Hi-Z Input Leakage . Voo = 5.6V -10 ) +10 pA

G and L Port Input Hysteresis Vo =56V - 0.05Veo v

Output Current Levels
D Qutputs
Source Ve = 4.5V, Vo = 3.8V 04 mA
Sink Voo = 4.5V, VoL = 1.0V 10 mA

All Others ) .

Source (Weak Pull-Up Mode) Vee = 4.5V, Vou = 8.2V 10 100 pA
Source (Push-Pull Mode) Vog = 4.6V, Vop = 3.8V 04 mA
Sink (Push-Pull Mode) Veg = 46V, Vg = 0.4V 16 - mA
TRI-STATE Leakage Vee = 6.5V ) —20 ) +2.0 _pA
Allowable Sink/Source '
Current per Pin : .
D Outputs (Sink) N 15 mA
All Others ) 7 ) i ] 3 mA

RAM Retention Voltage, Vr 500 fis 20 v
7 ) Rise and Fall Time (Min) - =

Input Capacitance )

Load Capacitance on D2
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AC Electrical Characteristics o' < Ty < +70°G unless othorwiss specified T-49-19-59
‘Parameter I Gondition Mn | typ Max Units
Instruction Cycle Time (tg) -
High Speed Mode : Veo = 4.5V 1 DG us
(Div-by 20)
Normal Mode . Vg =48y 2 DG ps
(Div-by 10) ) . . .
R/C Oscillator Mode - Voo = 45V 3 R » ] . ps
(Div-by 10) ) ) ,
CKI Clock Duty Cycle fr = Max 33 66 %
(Note 5) . .
Rise Time (Note 5) fr = 20 MHz Ext Clock - 12 - ns
Fall Time (Nota 5) - fr = 20 MHz Ext Clock 8 ' ns
Inputs . .
tsetup R Vec = 4.5V 200 ns
tHoLo ) ) Ve 2 46V - 60 ns
Output Propagation Delay R = 2.2k,C = 100 pF
tpD1, tppo (Note 6) )
80, 5K Voo = 4.5V 0.7 ps
All Others ) ) B Voo 2 4.6V 1 M8
MICROWIRE™ Setup Time (tUWS) - 20 ns
MICROWIRE Hold Time (tUWH) 56 ns
MICROWIRE Qutput Valid Time ({UPD) 220 ng’
Input Pulse Width
Interrupt Input High Time 1 Y
Interrupt Input Low Time 1 to
Timer Input High Time 1 to
Timer Input Low Tirme L to
Reset Pulse Width 1 _ MS

Note 11 The rate of voltage change must be less than 0.6 V/is,

Note 2: Supply current Is. measured after running 2000 cyéles with a equare wave CKI Input, CKO open, inputs at rails and outputa open,

Note 3: The HALT mode will stop CKi from oscillating In the RC and the Crystal configurations. Test cenditions: All Inputs tied to Vog, L and G poris In the

TRI-STATE mode and tied to ground; all outputs low and tied to ground.

Note 4: This includes the EPROM, and the pull-up resistors on the D and | ports.

Note &: Paramater sampled but not 100% tested.
Note &; Thiera Is one cycle defay on poris | and D,

EPROM Selection

The COP820CP-X/COP840CP-X, (where X = 1,2,8,40r5,
sae Table 1), are the piggyback verslons of the COP820G/
COP840C microcontrollers. They are identical to thelr re-
speclive devices except that the program mermory has been
removed. The device package incorporates the clreuitry and.
the socket on top of the package to allow plugging-in the
EPROM 57C84, an 8 kbyta device, or any other comparable
EPROM, for high speed operation. With the addition of an
EPROM, these devices will parform exaotly as thelr tactory-
masked equivalent,

Table | lists the minimum EPROM access time for a given
Instruction cycle time of the microcontroter,

) TABLE|
EPROM Minimurn| COP8 Instruction
Access Time Cycle Time
120 ns 1.00 ps
150 ns 110ps
~ 200ns 1,27 ps
250 ns . {daps
300ns -1.60 s
400ns 194ps
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Connection Diagram
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AC Timing Diagram
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Oscillator Clrcu1ts

Figure 5 shows the clock oscillator configurations avallable
for the COP820CP-X/COP840GCP-X,

A.CRYSTAL OSCILLATOR.

The COP820CP-X/COP840CP-X can be driven by a crystal
clock. The crystal network Is connected between the pins
CKl and CKO.

Table IA shows the component values required for various
standard crystal values.

B.EXTERNAL OSCILLATOR

CKI can be driven by an external clock signal. GKQ is avail-
able as a general purpose input and/or HALT restart con-
trol,

T-49-19-59
C.RC OSCILLATOR ’

CKl s configured as a single pin RC controlled Schmitt trig-
ger osclllator. CKO is avallable as a general purpose input
and/or HALT control.

Table (B shows. the variation in the oscillator frequencles as
funictions of the R and ¢ component values.

TABLE IA. Crystal Osclilator Configuration, Ta = 25°C

A R2 ot c2 CKiFreq e
) | Moy | ep | @R (MHz) Gonalions
0 1 30 30-36 20 Veg =6V
0 1 30 30-386 10 Voo = 5V
0 1 30 30 20 {+20) Voo =5V
TABLE iB. RC Osclllator COnﬂguratlon, Ta = 25°C
R CKI Freq. Inatr. Cycle ¢
. onditions
(k) (PF) (MHz) () -
33 82 2.8-22 36t045 Voo = 8V
5.6 100 15-1.1 6.7109 Veo = 6V
Crystal Oscillator RC Osclilator
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FIGURE 5. Crystal and RC Oscillator Connection Dlagrams

TABLE li. Clock Optlons Per Package

X Order Part Number Clock Option
-1 | COP820CP-1/COP840CP-1 Crystal Osclllator Divide by 10 Option
2 | COP820CP-2/COPB40CP-2 | External Oscillator Divide by 10 Option
3 | COP820CP-3/COP840CP-3 | RC Oscillator Divide by 10 Option
4 | COP820CP-4/COPB40CP-4 | Crystal Osclltator Divide by 20 Option {High Speed)
§ | COP820CP-5/COP840CP-5 | External Osclllator Divide by 20 Option
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COP820CP/840CP Dimenslons Diagram T-49-19-59 2
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Development Support

MOLE DEVELOPMENT SYSTEM

The MOLE (Microcomputer On Line Emulator) is a low cost
development system and eriutafor for all microgontrolier
products, These Include GOPs and the HPC family of prod-
ucts, The MOLE consists of a BRAIN Board, Personality
Board and optional host software, :

The purpose of the MOLE is-to provide the user with a tool’
to-write and assemble. code, emulate coda for the target
microcontroller and assist in both software and hardware
debugging of the system. Lo

ltis-a self contalned computer with its own firmware which
provides for all system operation, emulation control, com-
munication, PROM programming and diagnostic operations.

T-49-19-59

It contalns three serial pors to optionally connact to.a tarmi-
nal, a host system, a printer or a: modem, or to connect to
other MOLEs in 4 multi-MOLE environment. )
MOLE can be used in elther a stand alone mode or in ¢on-
Junction with a selected host system using FG-DOS commu-
nicating via a RS-232 port..

How to Order .

To order a complete. development package, select thé sec-
tion for the micrgeontroller to be developed and order the
parts listed.

Development Tools Selection Table

) Order Manual
Mlcroconlrroller | partNumber Descr’p’lon lnfludes ' Number ,
MOLE-BRAIN _ [BrainBoard Brain Board Users Marual 420408188-001
MOLE-COP8-PB1 | Pergonality Board COP820/COP840 Personality Board | 420410806-001
) ) Users Manual . ) .
COP820C/COP840C| MOLE-COP8-1BM | Assembler Scttware for [BM | COP800 Software Users Manual 424410527-001
and Software Digk
"} PC-BOS Gommunications 420040416001
] ] B ) Software Users Manual -
420410703-001 | Programmer's Manual 420410703-001 |
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DIAL-A-HELPER

Dial-A-Helper Is a service provided by the Microcontroller
Applications group, The Dial-A-Helper Is an Electronic Bulle-
tin Board Information System and additionally, provides the
capability of remotely accessing the MOLE development
system at a customer site. ’

INFORMATION SYSTEM

The Dial-A-Helper system provides access to an automated
Information storage and retrieval systern that may be ac-
cessed over standard dial-up telephone linés 24 hours a
day. The system capabliities include a MESSAGE SECTION
(electronlc mall) for communleations to and from the Micro-
controller Applications Group and a FILE SECTION which
consists of several file areas where valuable application
software and utilities could.be found. The minimum require-
ment for accessing the Dial-A-Halper Is a Hayes compatible
modem.

31E D M b501128 00L?78Y4

If the user has a PC with a communications package then
files fror the FILE SEGTION can be down loaded to disk for

later use.. T- 49_1 9-59

 Order P/N: MOLE-DIAL-A-HLP
Information System Package Contains

DIAL-A-HELPER Users Manual P/N
Public Domain Communications Software

FACTORY APPLICATIONS SUPPORT

Dial-A-Helper also provides immediate factory applications
support. If a user is having difficulty in operating a MOLE, he
can leave messages on our electronic bulletin board, which
we will respond 16, or under extraordinary ¢ircumstances he
can arrange for-us to actually take control of his system via
modem for debugging purposes.

Voice: (408) 721-5582
Modem: (408) 7397‘[ 162
Baud: 300 or 1200 baud
Set-Up: Length:  8-hit
Parity: None
Stop bit: 1
Operation24 hrs., 7 days
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