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COP420P/COP444CP/COP444LP
Piggyback EPROM Microcontrollers

General Description

The GOP420P, COP444CP, and COP444LP are piggyback
varsions of the COPS™ microcontroller families. These de-
vices are identical to their respective device except the pro-
gram ROM has been removed. The device package incor-
porates the circuitry and socket on top of package to ac-
commodate the piggyback EPROM—MM2716, NMC27C16
or other appropriate EPROMs. With the addition of an
EPROM, the device performs exactly as its masked equiva-
lent.

The device is a complete microcontroller system with CPU,
RAM, I/C and EPROM socket in a 28-lead package. The
completed package allows field test of the system in the
final electrical and mechanical configuration. This important
benefit facilitates development and debug of the COP400
program prior to masking of a production part.

These devices are also economical in low and medium vol-
ume applications or when the program may require chang-
ing.

PRELIMINARY
Device Device Piggyback
Selection Emulated Device
Low Power NMOS COP420L, COP444L COP444LP
High Speed NMOS  COP420 COP420P
Low Power CMOS COP424C, COP444C  COP444CP
Features
COP444LP

W 16 ps instruction time
B Same Specification as COP404_SN-5

COoP420P
W 4 ps instruction time
B Same Specification as COP402N

COP444CP

# 4 us instruction time

m Fully static {can turn off clock)

m Power-saving IDLE state and Halt mode
B Same Specification as COP404CN

TL/DD/8705-10
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COP420P Absolute Maximum Ratings

Voltage at Any Pin

Operating Temperature Range
COP420P
Storage Temperature Range

Lead Temperature (Soldering, 10 sec.)

Total Sink Current
Total Source Current

~0.3Vto +7V

~65°Cto +150°C

Note: Absolute maximum ratings indicate limits beyond

which damage to the device may occur. DC and AC electr-

0°Cto 70°C

300°C
50 mA
70mA

COP420P DC Electrical Characteristics

0°C < Tp < 70°C, 4.5V < Vo < 5.5V unless otherwise noted

cal specifications are not ensured when operating the de-
vice at absolute maximum ratings.

Parameter Conditions Min Max Units
Operation Voltage 45 55 v
Power Supply Ripple Peak to Peak (Note 3) 0.4 v
Supply Current All Outputs Open 81 mA
Input Voltage Levels

CKI Input Levels
Crystal Input
Logic High Vog = 5.5V 3.0 v
Logic High Voo = 4.5V 20 v
Logic Low —-0.3 0.4 v
Schmitt Trigger Input
RESET
Logic High 0.7 Vo v
Logic Low -0.3 0.6 v
All Other Inputs
Logic High Voe = Max 3.0 v
Legic High Voo = 5V £10% 20 '
Logic Low -0.3 08 v
Input Load Source Current Vog = 5V, Viy = OV —100 —800 pA
Input Capacitance 7 pF
Hi-Z Input Leakage -1 +1 pA
Ouiput Voltage Levels
D, G, L, SK, SO Outputs
TTL Operation Voo = 5V £10%
Logic High loH = —100 pA 2.0 v
Logic Low loL = 1.6 mA —-0.3 0.4 v
IPO-1P7, P8, P9, SKIP, CKO,
AD/DATA
Logic High loH = —75 A 24 v
Logic Low loL = 400 pA -03 04 v
CMOS Operation (Note 2)
Logic High loH = —10 pA Voo — 1 v
Logic Low oL = 10 pA —-0.3 0.2 v
Output Current Loveis
LED Direct Drive (Note 3) Voo = 5.0V
Logic High VoH = 2.0V 1.0 14 mA
Allowable Sink Current
Per Pin (L, D, G) 10 mA
Per Pin (AH Others) 2 mA
Per Port (L) 16 mA
Per Port (D, G) 10 mA
Allowable Source Current
Per Pin (L) -15 mA
Per Pin (All Others) -1.5 mA
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COP420P/COP444CP/COP444LP

COP420P AC Electrical Characteristics
0°C < Tp < 70°C, 4.5V < Vg < 5.5V unless otherwise noted

Parameter Conditions Min Max Units
Instruction Cycle Time 4 10 us
Operating CKI Frequency + 16 Mode 16 4.0 MHz
CKI Duty Cycle (Note 1) 40 60 %

Rise Time Frequency = 4 MHz 60 ns
Fall Time Frequency = 4 MHz 40 ns
Inputs
S|
tseTUP 03 ps
tHoLD 250 ns
All Other Inputs
tseTUP 1.7 ps
tHoLD 300 ns
Qutput Propagation Delay RL = 5k, C_ = 50 pF, Vout = 1.5V
SO and SK
tpa1 1.0 ps
tpdo 1.0 pns
CKO
tpd1 0.25 us
tpdo 0.25 ns
AD/DATA, SKIP
tpai 0.6 ps
tpdo 0.6 us
All Gther Outputs
tod1 1.4 ps
todo 1.4 ps

Note 1: Duty cycle = tw1/(twt + two)-

Note 2: Voltage change must be less than 0.5V in a 1 ms period.
Note 3: Exarcise great care not to exceed maximum device power dissipation imits when direct driving LEDs {or sowrcing similar loads) at high temperature.
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COP444CP Absolute Maximum Ratings

Voltage at Any Pin

Total Allowable Source Current
Total Aliowable Sink Current
Operating Temperature Range
Storage Temperature Range
Lead Temperatura (Soldering, 10 sec.)

—-0.3Vto Vgg + 0.3V

25 mA
25 mA

0°Cto 70°C
—65'Cte +150°C

300°C

COP444CP DC Electrical Characteristics

0°C < Tp < 70°C, 4.5V < Vi < 5.5V unless otherwise specified

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

Parameter Conditions Min Max Units
Operating Voltage 45 55 v
Power Supply Ripple (Note 3) Peak to Peak 0.1 Vco v
Supply Current (Note 1) Voo =5V, i =4 ps 15 mA
Input Voltage Levels
RESET, DO
Logic High 0.9 Ve v
Logic Low 0.1 Voo v
All Other Inputs
Logic High 0.7 Veo v
Logic Low 0.2Veo v
Input Pull-Up Currant Vo =45V,Vin=0 30 330 TV
Hi-Z Input Leakage -1 +1 A
Input Capacitance 7 pF
Output Voltage Levels Standard Outputs
LSTTL Operation Vo = 5.0V £5%
Logic High loy = —100 pA 2.7 v
Logic Low loL = 400 pA 0.4 v
CMOS Operation
Logic High loH = —10 pA Vog — 0.2 v
Logic Low lop. = 10 pA 0.2 v
Output Current Levels
Sink (Note 6) Voo = 4.5V, Vout = Voo 1.2 mA
Source (Standard Option) Voo = 4.5V, Vout = OV 0.5 mA
Source (Low Current Option) Voo = 4.5V, Voutr = OV 30 330 A
Allowable Sink/Source Current Per Pin 5 mA
{Note 4)
Allowable Loading on CKOH 100 pF
Current Needed to Over-Ride HALT
(Note 3)
To Continue Voo = 4.5V, VN = 2V 0.7 mA
To Halt Voo = 4.5V, ViN = 7 Voo 1.6 mA
TRI-STATE
Leakage Current 2.5 +25 pA
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COP420P/COP444CP/COP444LP

COP444CP AC Electrical Characteristics

0°C < Ty < 70°C, 4.5V < Vg < 5.5V unless otherwise specified

Paramseter Conditions Min Max Units
Instruction Cycle Time (ig) Voo 2 4.5V 4 DC us
Operating CKI Frequency Voo 2 4.5V ocC 1.0 MHz
Inputs

tseTUP G Inputs } ic/4 + 0.7 us
Slinput } Vg 2 4.5V 0.3 ps
IP Input } 1.0 ps
Ail Others } 1.7 ps
toLock Voo 2 4.5V 0.25 us
QOutput Propagation Delay Vout = 1.5V, C_ = 100pF, R = 5k
IP7-IP0, A10-A8, SKiP
Ypd1), Tipd0) Voo 2 4.5V 1.4 us
AD/DATA
Ypd1)s Ypdo) Voo 2 4.5V 375 us
Al Other Qutputs
Ypd1) Yipdo) Voo > 4.5V 1.0 us

Note 1: Supply current is measured after running for 2000 cycle times with a square-wave clock on CKi and all other pins pulled up to Vpg with 20k resistors.
Note 2: When forging HALT, current is only needed for a short time (approx. 200 ns) to fiip the HALT flip-flop.
Note 3: Voltage change must be loss than 0.5V in a 1 ms perlod.

Note 4: SO output sink current must be limited to keep Vo less than 0.2 Voc (8., 0.1 mA at 2.4V Vg and 0.5 mA at 4.5V Vgl
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COP444LP Absolute Maximum Ratings

Voltage at Any Pin Relative to GND
Ambient Operating Temperature
Ambient Storage Temperature

—-0.5Vto +10V
0°Cto +70°C
—~65°Cto +150°C

Lead Temperature (Soldering, 10 sec.) 300°C
Power Dissipation 0.75W at 25°C
0.4W at 70°C

Total Source Current 120 mA
Totai Sink Current 140 mA

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

COP444LP DC Electrical Characteristics
0°C < Tp < +70°C, 4.5V < Vi < 5.5V unless otherwise noted

Parameter Conditions Min Max Units
Operating Voltage (Vi) (Note 1) 45 5.5 v
Power Supply Ripple Peak to Peak 0.5 v
Operating Supply Current 66 mA
Input Voltage Levels
CKl Input Levels
Crystal input
Logic High (Vin) Veo = 5.5V 3.0 v
Logic High (Vi) Voo = 4.5V 20 v
Logic Low (V) -0.3 0.4 v
RESET Input Levels Schmitt Trigger Input
Logic High 0.7 Voo Vv
Logic Low -03 0.6 Vv
IPO-1P7, Sl Input Levels
Logic High *Voo = 5.5V 24 v
Logic High Voo = 5V £5% 2.0 v
Logic Low -0.3 0.8 Vv
All Other Inputs
Logic High High Trip Level Options 3.6 v
Logic Low -0.3 1.2 A
Input Capacitance 7 pF
Output Voltage Levels
LSTTL Operation Voo = 5V £5%
Logic High (VoRr) loH = 25 pA 2.7 A
Logic Low (Vo) loL = 0.36 mA 0.4 Vv
Qutput Current Levels
Output Sink Current
SO and SK Outputs (Ipy) Voo = 4.5V, VoL = 0.4V 0.9 mA
LO-L7 Outputs Voo = 4.5V, Vg = 0.4V 0.4 mA
G0-G3 and D0-D3 Qutputs Voo = 4.5V, VgL = 1.0V 7.5 mA
CKO *Vog = 4.5V, Vp = 0.4V 0.2 mA
Qutput Source Current
D0-D3, GO-G3 Outputs (loH) *WVeog = 4.5V, Vo = 2.0V —-30 —250 pA
SO and SK Qutputs {lpp) *VWeo = 4.5V, Vo = 1.0V 1.2 mA
LO-L7 Outputs Wgoo = 4.5V, Vo = 2.0V —-1.4 —20 mA
Input Load Source Current {)) Voo = 5.0V, VL= 0V —-10 —140 wA
Total Sink Current Allowed
All Outputs Combined 140 mA
D, G Ports 120 mA
L7-L4 4 mA
L3-L0 4 mA
All Other Pins 1.8 mA
Total Source Current Aliowed
All 1/0 Combined 120 mA
L7-L4 60 mA
L3-LC 60 mA
Each L Pin 30 mA
All Other Pins 1.4 mA
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COP420P/COP444CP/COP444LP

COP444LP AC Electrical Characteristics

0°C < Tp € +70°C, 4.5V < V¢ < 5.5V unless otherwise noted

Parameter Conditions Min Max Units
Instruction Cycle Time 16 40 us
CKI

Input Frequency f) + 32 mode 0.8 2.0 MHz
Duty Cycle 30 60 %
Rise Time fi = 2.0MHz 120 ns
Fall Time 80 ns
Inputs
Sl IP7-IPO
tsETUP 20 ps
tHoLp 1.0 ps
IN3-INO, G3-GO, L7-L0
tseTUP 8.0 ps
tHoLD 1.3 ps
Output Propagation Delay CL = 50 pF, Vout = 1.5V
80, SK Cutputs RL = 20k 40 ps
tpd1; fpdo
D3-D0, G3-GO, L7-L0 Ry = 20 kQ 56 us
tpd1, tpdo
AD-A7 75 ps
a1, tpdo 115 us
Ag. Ag
tpdh tde 6.0 JTE:}
Ay
tod1, tpdo

Note 1: Vo voltage change must be less than 0.5V in a 1 ms period 1o maintain proper operation,
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FIGURE 1. COP420P Block Diagram

24 25 26 27 28
TL/DD/B705-1
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COP420P/COP444CP/COP444LP
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FIGURE 2. COP444C Block Diagram
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24 25 26 27 28

TL/DD/8T05-3
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COP420P/COP444CP/COP444LP

Connection Diagrams

Pin
Ly-Lo
G3-Go
D3-Dp
IN3g—-INg
]

SO
SK

Pin
Ly-Lo
G3-Go

Da-Dp
IN3-INg
]|

SO

SK

24-Pin EPROM Socket
S
A7 =11 24 p=Vge
As =2 23f—a8
A543 22p—A9
A—{4 2 =Vpp
A3 =5 20 - 5E (5)
Ve 19f=nr10
e 18 | /PoM (E/P)
A0—]8 17 =07 {o7)
00 (Q0)—19 16 =06 {05)
o1 (01) =10 15 =05 {Q5)
02 (02)=f 11 14 =04 (04)
Vgg=f12 1305 (03)

TL/DD/8705-5

FIGURE 4. COP420P Connection Diagrams

COP420P

NS
GHD =41 2800
cko—42 7o
=3 26f=02
RESET {4 2503
L7—{s 2463
O[3 362
5={7 22}-61
L4—{8 21 =00
Nt =10 20 = N3
w2—{i0 19 |- no
Vo= 11 18)=5K
-2 17450
12413 16f=sl
=114 15f=10

TL/DD/B705~4

Description

8 Bidirectional |/0O Ports with TRI-STATE
4 Bidirectional i/0 Porls

4 General Purpose Qutputs

4 General Purpose Inputs

Serial Input {or Counter Input)

Serial Output (or General Purpose Outpuf)

Logic-Controlled Clock (or General Purpose

Pin

AD/DATA

CKl
CKO
RESET
Yco
GND
07-0p
Ag-Ag

Description
Address Out/Data In Flag
Systemn Oscillator Input
Clock Generator Output to Crystal/Resonator
System Reset Input
Power Supply
Ground
PROM Data Lines
PROM Address Outputs

24 Pin EPROM Socket
Ny

71 24—V

AG =42 23— A8

AS=—{3 248

M=—14 2 =Vpp

A3 =15 200 (8)

A2=16 19f=a10

A —7 188=TT/P6M (E/P)

A0—]8 17307 (a7)
00 (00) =49 16 =08 (Q6)
o1 (Q1)=410 1505 (Q3)
02 (02) = 11 14}=04 (Q4)

Ves=] 12 134=03 (03)

TL/DD/8705-7

FIGURE 5. COP444CP Connection Diagrams

Output)
COP444CP
o/
GND—11 2800
CKO —4 2 27D
-3 262
RESET—44 25p=D3
L7=—5 24063
L6—46 25p=G2
LS-—47 22 =Gl
L4é—B 21 =G0
N1 =19 20— N3
N2-— 10 19— INO
Ve = 1 18 o= SK
L3412 17}-s0
L2513 16p=SI
L1 =414 15p=L0
TL/DD/8705-8
Description

8 Bidirectional I/0O Poris with TRI-STATE

4 Bidirectional Very High Current Standard
Qutput

4 General Very High Current Standard Output
4 General Purpose Inputs

Serial Input {(or Counter Input)

Serial Output (or General Purpose Output)

Logic-Controlled Clock (or General Purpose
Output)

Pin
AD/DATA
CKI
CKO
RESET
Voo
GND
07-0g
Aqp-Ap

Description
Address Out/Data In Flag
System Oscillator Input
Clock Generator Output to Crystal/Resonator
System Reset Input
Power Supply
Ground
PROM Data Lines
PROM Address Qutputs
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Connection Diagrams (Continued)

COP444LP 24-Pin EPROM Socket
J \J
oND—{ 4 28— D0 A7 11 241=Vee
CKO=—32 F14 il AE —42 23 = AR
CKI=43 26 p—D2 AS5 =3 22— A9
RESET —1 4 25f=D3 M4 21 = Vpp
L7-45 241—G3 A5 20— 0F ()
L6 =16 25 p=G2 A2—6 19— A10
L5 =47 226Gt A7 18 p=CE/PGN (E/P)
L4—8 21— G0 A0=—18 17 =07 (Q7)
IN1 =49 20—IN3 00 (Q0) =19 16 |—06 (Q6)
IN2— 10 19 = INO 01 (Q1)—{10 15 =05 (QS5)
Vee— 11 18=SK 02 (Q2)—{ 11 14104 (Q4}
L3=—12 17§—S0 Vgs—112 13 |- 03 (Q3)
L2—413 16 =S|
L1 =14 15 Lo TL/DD/B705-9
TL/DD/8705-8
FIGURE 6. COP444LP Connection Diagrams
Pin Description Pin Description
L7-Lo 8 LED Direct Drive AD/DATA  Address Out/Data In Flag
G3-Go 4 Bidirectional Low Current I/O Ports CKi System Oscillator Input
D3-Dp 4 General Purpose Outputs CKO Clock Generator Qutput to Crystal/Resonator
INa-INp 4 General Purpose Inputs RESET System Reset Input
Sl Serial Input {or Counter Input) Vee Power Supply
S0 Serial Output (or General Purpose Output) GND Ground
SK Logic-Controlled Clock {or General Purpese  O7-Qg PROM Data Lines
Output) A1o-Ag PROM Address Outputs
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COP420P/COP444CP/COP444LP

COP420 (COP444LP) Mask Options

The following COP420 (COP444L) options have been imple-
mented in the COP420P (COP444LP):

Option Value
Option1 =0
Option2 =0
Option3 =0
Option4 = 0
Option 5-8 = 2
Option9 =0
Option 10 = 0

Option 11 = 0 (COP420P)
(Option 11 = 1 COP444LP)
Option 12—15 = 2

Option 16 = 0
Option 17 = 2
Option 18 = 2
Option 19 =0
Option20 =0

Option21-24 =0

Option 25-28 = 0

Option 28 = 0 (COP420F)
(Option 29 = 1 COP444LP)

Option30 =0 (COP420P)
(Option 30 = 1 COP444LP)

Option 31 = 0 (COP420P)
(Option 31 = 1 COP444LP)

Option 32 = ¢
Option33 = 0
Option 34 =0
Option 35 = 0

Comment
GND pin—no option available

CKO is clock generator output
to crystal

CKl is crystal input ~ 16 (+
32 COP444LP)

RESET pin has load device to
Vee

L outputs have LED direct-
drive

IN1 has load device to Voo
IN2 has load device to Vg
Ve pin—no option available
Vce pin—4.5V-5,5V operation

L outputs have LED direct-
drive

Sl has load device to Voo
80 has push-pull output
SK has push-pull output
INO has load device to Vog
IN3 has load device to Voo

G outputs are standard
(COP420P). G outputs have
very high current standard out-
put (COP444LP)

D outputs are standard
(COP420P). D outputs have
very high current standard out-
put. (COP444LP)

Normal operation

L has higher voltage input
levels

28-pin package

IN has higher voltage input
levels

IN has standard input levels

G has higher voitage input
levels

G has standard input levels
(COP420P). S! has standard
input levels (COP444LP)

L has standard input levels

(COP420P). RESET has
Schmitt trigger input
(COP444LP)
No option

S| has standard input levels
(COP420P). 28-pin package
(COP444LP)

COP444CP Mask Options

The following COP444C options have been implemented in

the COP444CP:
Option Value
Option1 =0
Option2 = 1
Option3 = 5
Option 4 = 1
Option5-8 = 0
Option9 = 1
Option 10 = 1
Option11 =0
Option 12-15 =0
Option 16 = 0
Option 17 = 0
Option 18 = 0
Option 19 = 1
Option 20 = 1
Option 21-24 = 1
Option 25-28 = ¢

Option 29 = 1
Option30 = 0
Option31 =0
Option32 =10
Option33 =0

Comment

GND pin—no option available
CKC is HALT i/0

CKl is external clock input + 4
RESET is Hi-Z input

L outputs are standard TRI-STATE
IN1 is a Hi-Z input

IN2 is a Hi-Z input

Vg pin (4.5V-5.5V)

L outputs are standard TRI-STATE
Sl is a Hi-Z input

SO is a standard output

SK is a standard output

INO is a Hi-Z input

IN3 is a Hi-Z input

G outputs are low current

D outputs are standard

No internal initialization logic
Normal operation

Time-base counter

Normal

28-pin package
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