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uPD80C35/C48, ,PD48
8-BIT, SINGLE-CHIP
CMOS MICROCOMPUTERS

Description

The uPD80C35, uPD80C48, and uPD48 are true stand-
alone 8-bit microcomputers fabricated using CMOS
technology. All of the functional blocks necessary for
an integrated microcomputer are incorporated, includ-
ing a 1K-byte ROM (uPD80C48 only), a 64-byte RAM,
27 1/0 lines, an 8-bit timer/event counter, and a clock
generator. This integrated capability permits use in
stand-alone applications. For designs requiring extra
capability, the uPD80C35/uPD80C48 can be expanded
using peripherals and is memory compatible with
industry-standard 8080A/8085A processors.

Providing compatibility with industry-standard 8048,
8748, and 8035 processors, the uPD80C35/uPD80C48
features significant savings in power consumption. In
addition to the power savings gained through CMOS
technology, the uPD80C35/4PD80C48 offers two
standby modes (Halt and Stop modes) to further
minimize power drain.

Features

O 8-Bit CPU with memory and I/O on a single-chip

O Hardware/software-compatible with industry-
standard 8048, 8748, and 8035 processors

0 1K x 8 ROM (uPD80C48 only)

0 64 x 8 RAM

0 27 1/0 lines

O 2.5-us cycle time (6-MHz crystal)

O All instructions executable in 1 or 2 cycles

0 97 instructions: 70 percent are single-byte
instructions

[J Internal timer/event counter

O Two interrupts (external and timer)

O Easily expandable memory and |/O

O Bus compatible with 8080A/8085A peripherals

O Power-efficient CMOS technology requiring a
single +2.5 to +6.0 V power supply

O Halt mode

O Stop mode
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Pin Configurations (cont)
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Ordering Information

Part Package Max Frequency

Number Type of Operation ROM

1PD80C35C 40-pin plastic DIP 6 MHz None

1PD80C48C 40-pin plastic DIP 6 MHz 1Kx8

uPDB0C48G-00  52-pin plastic 6 MHz 1Kx8
miniflat

1PD48G-22 44-pin plastic 6 MHz 1Kx8
miniflat

Note:

uPD80C48C, uPD80C48G-00, and uPD48G-22 have two optional
porttypes: type 0, lo = —5 pA; type 1, Ioy =—50uA. Type O or 1 can
be selected independently for P1g-P17, P2g-P23, and P24-P2;.
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Pin identification

Symbol Function

T0 Test 0 input/clock output
XTAL1 Crystal 1 input

XTAL2 Crystal 2 input

RESET Reset input

S§ Software stop input

INT Interrupt input

EA External access input

RD Read output

PSEN Program store enable output
WR Write output

ALE Address latch enable output
DBg-DB7 Bidirectional data bus
Vss Ground

P2y-P27 Quasi-bidirectional port 2
PROG Program output

Vpp Oscillator control voltage
P1p-P17 Quasi-bidirectional port 1
T Test 1 input

Vee Primary power supply
NC No connection

Pin Functions
XTAL1, XTAL2 [Crystais 1, 2]

XTAL1 and XTAL2are the crystal inputs for the internal
clock oscillator. XTAL1 is also used as an input for
external clock signals.

TO [Test 0]

The JTO and JNTO instructions test the level of TO and,
if itis high, the program address jumps to the specified
address. TO becomes a clock output when the ENTO
CLK instruction is executed.

T1 [Test 1]

The JT1and JNT1instructions test the level of T1and,
ifitis high, the program address jumps to the specified
address. T1 becomes an internal counter input when
the STRT CNT instruction is executed.

RESET [Reset]

RESET initializes the processor and is also used to
verify the internal ROM. RESET determines the oscilla-
tion stabilizing time during the release of STOP mode.
The RESET pulse width requires at least 5 machine
cycles when the supply voltage is within specifications
and the oscillation frequency is stable.
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SS [Single Step]

§§ causes the processor to execute the program one
step at a time.

INT [Interrupt]

INT starts an interrupt if interrupts are enabled. A reset
disables an interrupt. INT can be tested with the JNI
instruction and, depending on the results, a jump to
the specified address can occur.

EA [External Access]

EA disables internal program memory and fetches and
accesses external program memory. EA is used for
system testing and debugging.

RD [Read]

RD enables a data read from external memory.

WR [Write]

WR enables a data write to external memory.

PSEN [Program Store Enable]

PSEN fetches instructions only from external program
memory.

ALE [Address Latch Enable]

ALE occurs at each cycle. The falling edge of ALE
addresses external data memory or external program
memory. ALE can also be used as a clock output.

DBg-DB7 [Data Bus]

DBy-DBy is a bidirectional port, which reads and writes
data using RD and WR for latching. During an external
program memory fetch, DBy-DB7 output the low-order
eight bits of the memory address. PSEN fetches the
instruction. DBp-DB7 also output the address of an
external data memory fetch. The addressed data is
read and written by RD and WR.

P1g-P17 [Port 1]
P1g-P17 is an 8-bit quasi-bidirectional port.

P2¢-P27 [Port 2]

P2,-P27 is an 8-bit quasi-bidirectional port. P2p-P23
output the high-order four bits of the address during an
external program memory fetch. P25-P23 also function
as a 4-bit 170 bus for the uPD82C43 I/0 port expander.

PROG [Program Pulse]

PROG is used as an output pulse during a fetch when
interfacing with the uPD82C43 1/0 port expander.
Vpp [Oscillator Control Voltage]

Vpp stops and starts the oscillator in STOP mode.
STOP mode is enabled by forcing Vpp low during a
rest.

Ve [Primary Power Supply]

Ve is the primary power supply. Voc mustbe between
+2.5Vand+6.0V for normal operation. in STOP mode,
Ve must be at least +2.0 V to ensure data retention.

Vss [Ground]
Vgg is ground potential.

NC [No Connection]

NC is no connection.
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Block Diagram
Expansion to Additional
A External Memory and |/O
Oscillator
Frequency Resident Program Memory Bus Latch
ROM PDBOCA48 only Low Program
* 1024 x 8 Counter’s Temp Bus Buffer
Register
+480 Bus Buffer M"“J
Port2 t 8
Port 2 Latch (Low 4) Port2 8 | Higher P ml 2 Lower Program
and Expander Latch %ourm::?;)a Program Status
TBT 1 Port1/0 (High 4) Counter Word
4 4
? t J 4 I I Bus
Buffer
Timer and 8-Bit Internal Bus and
Event Counter Latch
: | ! [ o
Accumulator Temporary Flags Instruction RAM Address
8 Reglster (8} 9 Register/ Decoder Reglster
L Accumulator Arithmetic — Test0 Multiplexer l
Latch —*| Logic Unit le— Test1 Register 0
+— iNT Register1
Conaitional |+ F120° Register 2
Branch le— Flag1
n Register 3
VeS| 25Vio 460V £081¢ o Timer Flag
. Register 4
Supply camy s
Vi Register 5
YSS . Ground — acc ] M
[ «— ACC Bit Test Register &
Vpp Standby Power Control t Register 7
8-Level Stack
(Variable Word Length)
Control and Timing
XTAL XTAL Optional Second
VoD iNT RESET  PROG EA 102 ALE PSEN 55 RD WR Register Bank
R rrr T
. Resident Data Memory
Low Interrupt  Initialize 110 CPU/ Osciltator/  Address  Program Single Read{Write —RAM (64 x 8)
Power Expander Memory Crystal Latch Memory Step Strobes
Standby Strobe  Separate Strobe! Enable
Control Cycle
Clock
Note:
PDB0C35 does not include ROM.

Absolute Maximum Ratings
Ta=25°C

Power supply voltage, Voo

Vgg —0.3t0 +10V

Input valtage, Viy

Vsg —0.3toVgg +0.3V

Output voitage, Vo

Vgg —0.3to Vg +0.3V

Operating temperature, Topt

~40°Cto +85°C

Storage temperature, Tsyg

-65°C to +150°C

Comment: Exposing the device to stresses above those listed in Abso-
lute Maximum Ratings could cause permanent damage. The device is
not meant to be operated under conditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.
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DC Characteristics
Standard Voltage Range Extended Voltage Range
Ta= —40°Cto +85°C, Voo = +5V£10%, Vgg =0V Ta= —40°Cto +85°C, Ve = +25V10 +6.0V,Vgs =0V
__ﬂ__ Tost __ﬂlh__ Test
Parameter Symbol Min Typ Max Unit Conditions Parameter Symbol Min Typ Max Unit Conditions
inputvoltage V. -0.3 +08 V Input voitage V| -03 +0.18Vgg V
low low
Inputvoltage  Viy  Vge—2 Vee vV Except XTAL1, Inputvoltage  Viy  0.7Vge Vee V  Except XTAL1,
high XTAL2, RESET high XTAL2
Vit Veg—1 Vg Vv RESET, XTALY, Viy 0.8V VooV XTALY, XTAL2
XTAL2 Outputvoitage VoL 7045 vV Ig=10mA
Output voltage Vi +0.45 Vg =2.0mA low
low _ Outputvotage Vo 0.75V¢g V_ Bus, RD, WR,
Output voltage  Vou 2.4 vV Bus, RD, WR, high PSEN, ALE, PROG,
high PSEN, ALE, PROG, T0; IgH= - 100 A
T0; lon=—1004A Vo 0.7Veo V  All other outputs;
Vo(1) 2.4 V. loy=-5pA(type lon=—14A (type
0) port 1, port 2 0) port 1, port 2
2.4 V  lgy=-50pA 0.7Vee V  Allother outputs;
(type 1) port 1, lon=—10 pA (type
port 2 1) port 1, port 2
Vo2 Vec-0.5 V. Alloutputs, Inputcurrent  IjLp ~15 —40 uA  Port1, port2;
lgh=—0.2 A Vi<V, (type 0)
Inputcurrent  Tj.p(1) ~15 —40 wA Porti, port2; -500 wA Portd, port2;
VINS Vi (type 0) ViNsViL (type 1)
—~500 wA Port1,port2; Input leakage . -40 A SS,RESET Vi<
VinsViL (type 1) current Vi
liLg -40 uA SS,RESET Iy 1 A TN Ves
VNSV <Vin<Vge
input leakage It £1  pA T1LINT Vg I +5 pA EAVgg
current Vsg<ViN<Vee <VIN<Veo
1Li2 +3  pA  EA; Vgg<V)NE Output leakage 10 +1 uA  Vgs<Vp<Vee.
Vee current Bus, TO— high
Output leakage |10 +1 uA Vss<VpsVge impedance state
current High impedance, Supply current  Igg 0.8 1.6 mA Vec=3V,
bus, TO tey=10us
Standby current lggs 04 08 mA Haltmode 6 12 uA  Vgo=6V,
tey=2.5us toy=25us
lec2 1 20 uA  Stop mode Standby current lggy 100 200 A Halt mode;
(Note 2) Vee=3V,
Supply current g 4 8 MA tgy=25us toy=10us
Dataretention  Vecpr 2.0 vV Stop mode (Vpp, 06 12 mA :ICC_=26 ;’ s
voltage RESET<0.4V) CYZ oK
lcc2 1 20 uh  Stop mode,
Vee=3V
1 50 uh  Veo=6V
Note:
(1) Types 0, 1for uPD80C48 only.
Type O for uPDBOC35 only.

(2) Input pin voltageis Viy < V|, O VN 2 Vi
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AC Characteristics

Read, Write and Instruction Fetch: External Data and Port 2 Timing

Program Memory Tp= —40°Cto +85°C, Voo =Vpp = +5V £10%;Vgg =0V
Ta= - 40°Cto +85°C,Vgc=Vpp = +5V +10%; Vgg =0V Limits

Limits

Veo = Vee=
+5V+10% 2.5Vto6.0V

Vo= Vec= Test
+5V210% 2.5Vto6.0V Test Parameter Symbol Min Max Min  Max Unit Conditions

Parameter Symbol Min Max Min  Max Unit Conditions Port control tep 10 860 ns
ALE pulse width 1, 400 2160 ns setup before

falling edge of
Address setup  taL 120 1620 ns PROG
before ALE

Port control hold  tpg 0 80 0 200 ns (Noted)
Address hold T[J\ 80 330 ns (Note 1) after falling edge
from ALE of PROG
Controlpulse  tcc 700 3700 ns PROG to time P2 tpg 810 5310 ns
width (RD, WR, input must be
PSEN) valid
Data setup tow 500 3500 ns Outputdata  top 250 3250 ns  (Note3)
before WR setup time
Datahoidafter twp 120 370 ns  (Note2) Outputdatahold tep 65 820 ns
WR time
Cycle time toy 25 150 10 150  us 6MHz XTAL Input data hold ~ tpg 0 150 0 900 ns
Data hold toR 0o 20 0 950 ns time
PSEN,RDto  tRp 500 2750 ns PROG pulse tp 1200 6450 ns
datain width
Addresssetup  taw 230 3230 ns  (Notet) Port21/0data to 350 2100 ns
before WR setup time
Address setup  tap 950 5450 Port21/0data tp 150 1400 ns
before data in hold time
Address floatto  tarc 0 500 ns Note:
RD, PSEN (1) Control outputs: G_=80 pF, bus outputs: C =150 pF
Controlpulseto tca 10 10 ns {2 G =20pF
ALE (3) Control outputs: C =80pF

(4) Refer to the operating characteristics curves for supply voltage and

port control hold.

Bus Timing Requirements (Note 1)
Symbol Timing Formula MiniMax Unit Symbol Timing Formula Min/Max Unit
t (7/30) tgy—170 Min ns tep (1710} tgy — 140 Min ns
AL (1/5) tcy—380 Min ns tpc2 (4/15) tgy— 200 Min ns
A (1/30) toy Min ns tpr (3/5)1gy—690 Max ns
tee (2/5) tgy—300 Min ns tpr {1/10) tey — 100 Max ns
tow (2/5)tcy—500 Min ns top (2/5) tgy—750 Min ns
two (1/30) tgy +40 Min ns tep (1/10) tgy — 180 Min ns
toR (1710} tgy-50 Max ns tep (7/10) tgy—550 Min ns
tho (3/10) tgy—250 Max ns toL (7/30) tey—230 Min ns
taw (2/5)tcy-770 Min ns tLp (1/6) tcy — 265 Min ns
tap (3/5) toy—550 Max ns Note:
tarc (1/15) toy — 165 Min s (1) Unlisted parameters are not affected by cycle time.
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Timing Waveforms

Instruction Fetch From External Memory
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Read From External Data Memory
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Write to External Memory
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WR | |
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Low Power Standby Operation
1) Halt Mode (When EI)

Intemal
Clock

Hait
Mode

2) Stop Mode

83-002867A

{

Vop

0SC Starts

Port 2 Timing

tcA—|
ALE
«iPLﬂ le—tLp |~—!Pcz—o | «—tDp—| ]A—lr-b
Expander
PCH P29-P23Data Port Control Output Data
Ouiput A
Expander
p2g-P23Datal)
Oulpul /Y

tcp

PROG
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Functional Description
Standby Function

Halt Mode

In Halt mode, the oscillator continues to operate, but
the internal clock is disabled. The status of all internal
logic just prior to execution of the HALT instruction is
maintained by the CPU. In Halt mode, power consump-
tion is less than 10 percent of normal uPDB0CA8 opera-
tion and less than 1 percent of normal 8048 operation.

The Halt mode is initiated by execution of the HALT in-
struction, and is released by either INT or RESET input.

INT Input. When the INT pin receives a low-level input, if
interrupts are enabled, the internal clock is restarted
and the interrupt is executed after the first or second in-
struction following the HALT instruction. However, if in-
terrupts are disabled, program operation is resumed
from the next address following the HALT instruction.
The first instruction following a HALT instruction
should be a NOP instruction to ensure proper program
execution.

If the Halt mode is released when interrupts are en-
abled, the interrupt service routine is usually executed
after the first or second instruction following the re-
lease of Halt mode. However, if either a timer or external
interrupt is accepted within one machine cycle priortoa
HALT instruction, the corresponding timer or external
interrupt service routine is executed immediately fol-
jowing the release of Halt mode. It is important to note
this sequence of execution when considering interrupt
service routine execution following a HALT instruction.

RESET Input. When a low-level input is received by the
RESET pin, Halt mode is released and the normal reset
operation is activated, restarting program operation
from address 0.

Stop Mode

In Stop mode, the oscillator is deactivated and only the
contents of RAM are maintained. The operation status
of the uPD80C35/uPDBOCA48 resembles that of a reset
condition. Because only the contents of RAM are main-
tained, Stop mode provides even lower power consump-
tion than Halt mode, only requiring a minimum Vcc as
lowas +2V.

Stop mode is initiated by setting Vpp to low when RE-
SET is low, to protect the contents of RAM. Stop mode is
released by first raising the supply voltage at the Voo
pin from standby level to correct operating level and set-
ting Vpp to high when RESET is low. After the oscillator
has been restarted and the oscillation has stabilized,
RESET must be set to high, whereby program operation
is started from address 0. Figure 1shows the Stop mode
circuit.
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Figure1. Stop Mode Circuit
Voltage
Regulagior Vee
+5V oy gl = 80c48
attery I
- D o
CLEAR Q RESET
+ (Note) |(Note2) Voo
Q
{Note2)
(Note 2)
L
11 ° -
= (Note 1)
CLEAR &
D
+5V

Note:

(#)-D flip-flops must be CMOS (74C74 or equivalent).

(2)-Designated gates must be CMOS {74C04 or equivalent).

83.002870A

Stop Mode Circuit. Since Vpp controls the restarting of
the oscillator, it is important that Vpp be protected from
noise interference. The time required to reset the CPU is
represented by t1 (see figure 2), which is aminimum of5
machine cycles. The reset operation will not be com-
pleted in less than 5 machine cycles. In Stop mode, it is
important to note that if Vpp goes low before machine
cycles have elapsed, the CPU will be deactivated and
the output of ALE, RD, WR, PSEN, and PROG will not
have been stabilized.

Figure 2. Stop Mode Timing

Oscillator Oscillator
Stops Restarts
e 11— le— t2 —+|

e\, /
w ]\ 7

5 Machine Oscillation
Cycles Stabilization
Minimum Time

83-002871A
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Oscillation stabilization time is represented by to (see
figure 2). When Vpp goes high, oscillator operation is re-
activated, but it takes time before oscillation can be sta-
bilized. In particular, such high Q resonators as crystals
require longer periods to stabilize. Because there is a
delay between restarting of the oscillator and oscillator
stabilization, ts should be long enough to ensure that
the oscillator has been fully stabilized.

To facilitate Stop mode control, an external capacitor
can be connected to the RESET pin (see figure 3), affect-
ing only to, allowing control of the oscillator stabiliza-
tion time. When Vpp is asserted in Stop mode, the
capacitor begins charging, pulling up RESET. When RE-
SET reaches a threshold level equivalent to a logic 1,
Stop mode is released. The time it takes RESET to reach
the threshold level of logic 1 determines the oscillator
stabilization time, which is a function of the capaci-
tance and pull-up resistance values.

Figure 3. Stop Mode Control Circuit

Vee

!
—H4{_ p-channel :
|
Pull-up Resistance !
RESEY
T
! +
| (Note 1)
p-—— [ n-channel : -
| =
= t
- 1

-— Vop

1
|

Note: (1)~

83-002872A

Port Operation

A port-loading option is offered at the time of ordering
the mask. Individual source current requirements for
Port 1 and the upper and lower halves of Port 2 may be
factory set at either — 5 uA or — 50 uA (see Port-Loading
Options table). The — 50 A option is required for inter-
facing with TTL/NMOS devices. The —5uA option is
recommended for interfacing to other CMOS devices.
The CMOS option results in lower power consumption
and greater noise immunity.

Port lines Pig-P17 and P24-P27 include a protective
circuit “E” to prevent a signal conflict at the port. The
circuit prevents a logic 1from being written to a line that
is being pulled down externally (see figure 4, Port Pro-
tection Circuit E diagram). When a logic 0 is detected at
the port line and a logic 1 is written from the bus, the
NOR gate sends a logic 1to the D input of the flip-fiop.
The output is inverted, forcing the NAND gate to send a
high-level output. This turns off transistor A, preventing
the output of a logic 1 from the port.

Figure 4. Port Protection Circuit E

ORL, ANL

Vec

A | Pull-up
p-channel Resistance
‘:‘ r p-channel

a
Clock €1 Pw-Py7
P24-P27

Intemal
us
—

Write

l 8
Pulse — E:\-channe!

Input

IN

83-002873A
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Port-Loading Options Figure 6. Crystal Frequency Reference Circuit
loH (Min) Voo =Vpp =5V £10%; Vo = 2.4V (min)
Option
Selected Plg-P1y P2,-P2, P2,-P2; Unit [——T{ XTAL1
G
A -5 -5 -5 uhA
1_-: [
B -50 -5 -5 uh
¢ -5 -50 -5 KA XTAL2
D —-50 -50 -5 uA C2
E -5 -5 -50 uA ;[
F -50 -5 -50 uA Notes:
() Crystal osclilator constants of
fosc=6MH:
G -5 =50 -50 uA :’:i=mgz
CL=16+0.2pF
H -50 ~50 -50 uA Po1202mwW
Note: {2) Operating frequency less than 4 MHz
. . . . 0<Cy< 20pF
(1) The selection of gy = — 5 A will result in a port source current of 0<Co< 20pF
liLp= - 40pA max when used as input port. [C2-C1| < 10pF
(3) Operating frequency more than 4 MHz
(2) The selection of Igyy = — 50 A will result in a port source current of 0<C1< 10pF
lip= — 500 A max when used as input port. ?CZ(_:Z(;‘EQ’:F

Oscillator Operation

The oscillator maintains an internal frequency for clock
generation and controls all system timing cycles. The
oscillation is initiated by either a self-generating exter-
nal resonator or external clock input. The oscillator acts
as a high-gain amplifier which produces square-wave
pulses at the frequency determined by the resonator or
clock source to which it is connected.

To obtain the oscillation frequency, an external LC net-
work (figure 5) may be connected to the oscillator, or, a
ceramic or crystal external resonator (figure 6) may be
connected.

Figure 5. LC Frequency Reference Circuit

XTALt
c
= [
XTAL2
L [ Nominal {
45,1 20pF 52MHz
120uH 20pF 3.2MHz
= L o _C+3Ce
2mvLC’ 2
Note:
Cpp = 5 - 10pF. Pinto pin should be i 20pF,
including stray capacitance.
83-002875A
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As the crystal frequency is lowered, there is an equiva-
lent reduction in series resistance (R). As the
temperature of the crystal is lowered, R is increased.
Due to this relationship, it becomes difficult to stabilize
oscillation when there is low power supply voltage.
WhenVcgis less than 2.7 V and the oscitlator frequency
is 3MHz or less, Ta (ambient temperature) should not be
less than —10°C.

Figures 7 and 8 show the ceramic resonator and exter-
nal clock frequency reference circuits. Figure 9 shows
the uPD80C35/uPD80C48 major I/ O signals.

Figure 7. Ceramic Resonator
Frequency Reference Circuit

XTAL1
1

.

XTAL2

|||—|

Note:
C1>C2
|C1—Cg| = 20pF
For example, C1 = 30 pF, and C2 = 10 pF.
Values of C1 and C2 do not include stray capacitance.
83002876
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Figure 8. External Clock Frequency Reference Circuit Figure 9. Major Input and Output Signals
Vee
XTAL {_—’ <L> Port1
] a5 s Port2
2[ T xrans ;:;7;-’ § -+ Read
Step —*| 2
1 g ——» write
w{ ] E ERET
Open ———3[ XTAL2 Interrupt —B—> —__: EEE{’E::::
Bus «+— Strobe
e mum voltage of VGG — s required for XTAL to go HIGH. 830028764
83-002877A
Instruction Set
Instruction Set Symbol Definitions
Symbol Description Symbol Description
A Accumulator SpP Stack pointer
AC Auxiliary carry flag T Timer
addr Program or data memory address (ag-ay) o TF Timer flag
(a-3t0) T0, T Test 0, test 1 pin
b Accumulator bit (b=0-7) # Prefix for immediate data
BS Bank switch @ Prefix for indirect address
BUS Bus X Indicates the hex number corresponding to the
C Carry flag accumulator bit or page number specified in the
CLK Clock operand
CNT Counter () Contents of RAM
data 8-bit binary data (dg-d7) ((x)) Contents of memory location addressed by (x)
DBF Memory bank flip-fiop -— Transfer direction, result
FO. Fi Flag 0, flag 1 AND Logical product (logical AND)
INT Interrupt pin OR Logical sum (logical OR)
n Indicates the hex number of the specified register EXOR Exclusive-OR
or port — Complement
PC Program counter
Pp Port 1, port 2, or ports 4-7 (p=1, 2 or 4-7)
PSW Program status word
Rr Register (r=0-7)
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NEC

Operating Characteristics

Supply Current vs. Oscillation Frequency

Oscillation Frequency, f (MHz), (f = 15/tcy)
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Port Control Hold After PROG, tpc Max (.PD80CA48),
and Address to Output Delay,
tacc Min (.PD82C43), vs. Supply Voltage
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Current Consumption as a Function of Temperature —
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Note: External osciltation is for frequency less than 1MHz.
Internal oscillation requires more power.
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Operating Characteristics (cont)

Output High Current vs. Output High Voltage Output High Current vs. Output High Voltage
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NEC

Operating Characteristics (cont)

Current C ption as a Fi ion
of Temperature — Stop Mode
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