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. 8-BIT, SINGLE-CHIP
NEC Electronics Inc. CMOS MICROCOMPUTERS
Description Pin Configurations
The uPD80C35, uPD80C48, and uPD48 are true stand- . .
alone 8-bit microcomputers fabricated using CMOS 40-Pin Plastic DIP
technology. All of the functional blocks necessary for
an integrated microcomputer are incorporated, includ- mTL‘: E ; 1 ;g 3 :fc
ing a 1K-byte ROM (uPD80C48 only), a 64-byte RAM, xatz O 3 g ..
27 1/0O lines, an 8-bit timer/event counter, and a clock RESET O] 4 a7 P2
generator. This integrated capability permits use in §s0s 38 [0 P25
stand-alone applications. For designs requiring extra INTCJ 6 & D P2
capability, the uPD80C35/uPD80CA48 can be expanded = E : o g o
using peripherals and is memory compatible with sEids 2 =p m:
industry-standard 8080A/8085A processors. wr o 10 § 31 P
Q
Providing compatibility with industry-standard 8048, = I S
8748, and 8035 processors, the uPD80C35/uPD80C48 pe;1s PPy
features significant savings in power consumption. In 0Bz [} 14 2P,
addition to the power savings gained through CMOS DB {4 15 26 H Voo
technology, the uPD80C35/uPD80C48 offers two 0B, O 16 ) 2 e
08; O 17 24 [ P2,
standby modes (Halt and Stop modes) to further e 2 h p2,
minimize power drain. pg, d 19 2] ez
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Features 830026614
O 8-Bit CPU with memory and I/O on a single-chip A .
[J Hardware/software-compatible with industry- 52-Pin Plastic Miniflat
standard 8048, 8748, and 8035 processors
S;f"g:,?,&"‘”PDSOC48°"'Y) sedsgraesieg d
X
0 2.5-us cycle time (6-MHz crystal) verdr O B [I0INC
O All instructions executable in 1 or 2 cycles P24 2 38 [TT1PROG
0O 97 instructions: 70 percent are single-byte NC 3 37 [Pz
instructions P2g (1T} 4 3% [T11P2
O Internal timer/event counter P27 [IL] 5 8 HII1P2y
O Two interrupts (external and timer) vc:m: : 3 HP2
O Easily expandable memory and /0 m:ﬁ:: ! s 8 HDvee
0O Bus compatible with 8080A/8085A peripherals -l 32 [TVss
O Power-efficient CMOS technology requiring a et X & :mg:y
single +2.5 to +6.0 V power supply o by z ::EDB:
O Halt mode RESET [T 2 28 Fr084
O Stop mode N 2 FEDNC
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Pin Configurations (cont)

44-Pin Plastic Minifiat
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Ordering Information

Part Package Max Frequency

Number Type of Operation ROM

1PD80OC35C 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;.

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
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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
i
g,::u::::; Resident Program Memory Bus Latch I
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 2 Lower Program
and Expander Latch %ourm::?;)am Program Status
TBT 1 Port1/0 (High 4) Counter Word
4 4
? t J 4 I I Bus
Buffer 8
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 Accumulater Arithmetic e Test0 Multiplexer |
Latch —"| Logic Unit le— Test1 Register 0
+— iNT Register1
@ Conditional Flago Register 2
Branch  |«— Flag1 Register3
V_’cc +2.5V10 +60V Logic |+— Timer Flag
si::mTv - e— Camy § Register 4
pply y
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 RES| PROG EA 12 PSEN ss RD WR Reglster Bank
T 1+ 1 1 1 A
. 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.
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Absolute Maximum Ratings

Tp=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 conditi
device reliability.

ons for extended periods may affect
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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= —100 A 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;
loh=—0.2pA VNS V)L (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_=25 ;’ "
voltage RESET<0.4V) CYZ oK
lcc2 1 20 uA  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 Tost 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 AL 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 1cp (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:
1eC (1/15) tgy ~ 165 Min s (1) Unlisted parameters are not affected by cycle time.
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Timing Waveforms
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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
jogic 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.

Figure1. Stop Mode Circuit
Vol
Regu‘l‘agizr Vee
+5V 30v—L 80c43
+5V Battery ——
- D
CLEAR Q RESET

* (Note1) |(Note2) Voo

Q

{Note2)
(Note 2)

I

Q

||H

(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

le— t2 —+|

"~

wo |\ 7

la— 1§ —|

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

-4 Vop

1
|

Note: (1)~
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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 € ;10-P17
-P.
Write l 8 24-P27

Pulse — | n-channe!

Intemal
Bus
—
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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 I
= [
B -50 -5 -5 uA
¢ -5 50 -5 uA XTAL2
D —-50 -50 -5 uA Ca
E -5 -5 -50 uA ;[
F -50 -5 -50 uA Notes:
() Crystal osclilator constants of
G -5 =50 -50 WA ?SF?’“S!
max =
H -5 -50 —50 A oy
Note: {2) Operating frequency less than 4 MHz
. 0<C1< 20pF
(1) The selection of gy = — 5 A will result in a port source current of 0<C2< 20pF
liLp= — 40 A max when used as input port. [C2-Cy| < 10pF
(3) Operating frequenc: than 4 MH;
(2) The selection of Igyy = — 50 A will result in a port source current of P:< 012 1::: v mera fhan :
liLp= — 500 A max when used as input port. ?cifch‘l"é’:r

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

83-002874A

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
) 8
XTAL { |+— Port1
—]
<—a—> Port 2
2 Reset — -
XTALY S-gg‘l: ] § |— Read
]
Memon g [
w8 [oEEre
Address Latch
3[ [~ Enable
Open XTAL2 Interrupt T |, Port Expander
Bus +—»1 Strobe
x‘“?:. 830028784
minimum voltage of Vcc — 1is required for XTAL1to go HIGH.
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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 Acoumulator bit (0=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 (x} 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)




uPD80C35/C48, ,PD48

*J0Je(NLLUNJOE 8y} U| JNSa) Y} SSJOLS PUB JOoJeINWINIIR 8y}

L b 11 1 b0 0 L 0 (yup josiusiuod syl pue sy Jaisibel jo (4o feoibo) wns eoifiojayy sexet  2-0 = 1 (34) 4O (v) — (v) 14 'V 140
-Jolejnwinaoe
Op W % f ¥ S 9% Ip aU} Ul NS84 8Y) SAI0}S PUR “J0JBINLUNIIL BY} JO SIUBIUOD
[ 4 L L0 0 0 0 L 0 €y au)pue £p-Op ejep ajeipawiul jo (4O 1eaibor) wns (160 oy sexer eep Ho (v) — (v) elep # 'V 140
I ! 1 1 L0 L 0 0 0 i | Aq Jo1eInuWINDJE 34} 40 SJUBIUOD AU SIUBLBIIU} L+ (v} —(¥) v ONI
! L 1 1 L0 0 0 0 0 10 | Ag JOIBINLUAIJE 8U} JO SIUBJUOD AU SIUBWIBII8Q L= (y)—(v) v 010
(2 910N) "398 519 ‘utod
SIY1 JB SIN300 MO|LIBA0 UB J| “{£y-Py) 01 § SPPE '195 uaaq sey
(9) Beyj Auseo sy )1 Jo 6 Uy} Jajeasb ase (Ly-by) sig v Jaddn ay)
uaym ‘(Ey-Oy) 0} g sppe ‘Jes uaaq sey ey A1iea Aseixne ay) j1 1o
‘6 Uey) Jajealt aie (Ey-0y) siq p Jamol ay) usyp “sbeyy Luea ayy
I ! bbb 0+ 0 Lo 18 $Je2]2 10 S18S (08 0} JOEINUINIIL BU} JO SJUBIUOD Y} SHIAAUC) LA
L L L L+ 0 0 L 0 0 22 J0JR|NWINJOE Y] JO SJUBJUOD 8U) SIes}) 0—(v) YH1)
L b L1 L0 L L 0 o0 18 JOJRINUINDIL B} JO SJUBILOD By} JO Juswa|dwod 3y} saxeL () — (v ¥ 1d2
*J0Je|NWINDJ. Y} U} YNSal Y} $8.0)S PUB ‘I0JB|NINIJE. Ay} pue
‘1Y J8)s16a1 J0 -0 SHQ Aq paijioads uoles0| AJowWwaw elep [eulalu) 1-0=1
L L 10 0 0 + 0 L 0 (b 341 4O SJUBIU00 By Jo (QNY feaiBoy) Jonpoud [eaibol au} saxel ((14)) aNY (¥) — (v) H® v INY
"JOJEIMUNDJR aY) Ul | nsSaJ 8U} $3J01S pue ‘10]e(NWNJJE Ay} pue Iy -0=1
L ! 10 1 L b0 b0 (pug  sysiBas o sjuatuod ayl jo (QNY [eaibor) sanpoud (eaibof ay) saxel (1) aNY (v) — (v) 14 'Y INY
“JoleInwindde
Op b % € fp Sp 9% Ip ay} Ul JInsal 8y} S80S PUB ‘10)B|NWNIJR 8y} JO SJUAU0I ay) pue
14 [ b b0 0 L 0 b 0 €5 £p-Op ejep aletpawwi jo (ONY [eiboy) 1onpoid jedibiol sy} seye| ejep ANy (v) — (v) elep # 'V INY
(z s10N) “sBeyy ALied ylog sJeajs
10 S18S JOBINWINDIL 8y} 0} ‘1Y Ja)siBal Jo G-0 S)Q Aq payioads -0 =1
i L 10 0 0 b b+ 0 (puz uoneso) Kiowsui elep jeuslu) 8y} Jo SlUajUed ay) ‘A1ed yIM 'sppy )+ (0)+ (v) —(v) ™D 'voaay
(z a10N) "sBey) L11e0 yjoq S183|0 J0 S18S 1-0=1
1 ! 14 0 bbb b0 (puz sopeinuinade ays o) Y JeisiBas jo sjusjuod sy} *ALied yim ‘sppy () + (9) + (¥) — (v) 1o ‘v J0av
o W %% € ¥ %% % Ip (z a10N) "sBeys K1sea yjoq Sieajd Jo
2 2 L+ 0 0 + 0 0 0 gl 5195 “JoJeNUNI2E 8y} 0} p-Op eiep ajeipaww) A1sea yum ‘sppy eep + (0) + (v) — (v)  eiep # ‘v 200v
(z a10N) "sbey
£11B9 Y10q S1BA(D 0 S18S “JOIBINLINIOR 8} 0} 1Y Jais1Bas Jo -0 s -0 =1
i L 10 0 0 0 L L 0 (yug Agpayoads uoneaot Aiowsiy ejep [euI3lui U} JO SIUB0D Y} SPPY () + () — (v) 4@ 'y aay
(z @10N) sbey Aues yiog -0 =1
1 L J 1 J 1 0 L ! 0 (y)ug  sles|s 10 519 10JEINLUNITE By} 0} 1Y J31sIBas JO SuaL0d By} SpPPY (1Y) + {y) — (v} iy ‘v aav
Op ' % & % S 9% {p (z a10N) "sbeyy Aueo
14 14 L ¢ 0 0 0 0 0 0 €0 Li0g 5iB8j2 JO S}aS “Joje|nwinage ay) o) £p-0p elep ejeipawwi sppy eep + (v) — (v) ejep # v 0aY
J0Je|nwRIcY
so\kg sopko % 'a %a fa e Sg ®a ‘g epod uopdposeqg uopound Sjuowsuy
9poY uoieiedo oN

(yuod) Jog uononaysu)



uPD80C35/C48, ,/PD48

0p e % f Pte Se 9% [l "19s 1 0-0q Ag paytoads Jojejnwnaoe 0=quz+{9d) =(9d)
4 2 0 L 0 o0 + % ‘g % {(9kx 8y} U1 1q ayy y1 Ze-Oe Aq payioads ssaippe ayj o) sdwnp 1 = Q JiJppe — (£0d-00d) Jppe
1ppe — (£04-00d)
0pg l 2% € e S % le +Lp-Oe Ag pajesipu; ssaippe ayj o} sdwnl ‘(g 0} enba RN
4 2 ] 1 1 1 0 \ | 1 u3  ou si}insal syl i pue ‘| Aq uy Ja)siBal o SIS0 By} SJUBWSIIRQ -0=1" - () — () 1ppe ‘1Y 7
[T5]
“J0JRINWINJJE Y} | }NSai ay} $310]S pue
‘J0JR|NLINIJE By} PUB 1y 19151681 Ul G- SHQ AQ peiyiaads Ajowaw -0 =1
b L Jo0 0 0 10 v 1 (v BJED Ul LUOIBI0} 8Y} JO SIUSIUOT BU} JO HO SNISNIOX3 BU) SaxeL {(g)) 4oX (v) — (v) HO'Y
"JOJR[NLWUNJTE aY} Ul Y NSa. 8y] $3I0)S pue ‘Jojenwnaoe -0=1
9 8 J 1 1 L I 0 ! s {(¥)ug ay} pue Jy 1ajsiBal o S1UB1LD BY) JO YO BAISPIOXD BU) SexEL (14) HOX (v) — (v) iy'y
o p P €& tp Sp % ip ‘10JB{NUINDIE B} Ui NSal BY] $910}S PUE 'JOJR|NWNIJE BUj Jo
I ¢ 1 9 0 0 L 0 i L €a SJuau09 auy pue Zp-Op eIep SiBIPaLILI J0 YO BAISN|OXA BU} Saxe} elep YoX (v) — (v) Blep # 'y
*JOYRINWINDIE auj J0 SHQ ¢ Jaddn sy}
1 I l ! L 0 0 0 L 0 v UNM JOJR|nUINGOR aU) JO SHQ b Jamo] 8y} JO Sluajuod ay) ssbueyoxg (Ey-Oy) «—(Ly~Ty) vd
{0y) — (9}
“Kuseo (9) — (¢¥)
5 1 L 8 I 0 0 5 8 0 29 yBnoayy yBL ay) 0} iQ U JOJRINWINOJE BU} JO SIUBIU0D AU} SajRI0Y 9-0 = N (1 + Nv) — (NY) v
"SI 8U3 oJut palelol S| ST (Oy) — (4v)
5 9 3 5 I 0 3 5 b 0 Ll au) "1ubu 8y} 0} 11g 3U0 JOJRINWINDJE BY] JO SIUBJUOT AY] SajeloY 9-0 = N {1+ N¥) — (NY) !
(2y) —(9)
‘Ruleo (9) — (Oy)
5 5 1 L 9 0 1 5 3 I PE| yBnosy3 Y8| 3y 0} 1 BUO JOJBINWINIJL BY} JO SJUBJUOD By} S8jEjoY 9-0 = N:(NV) — (L + NV v
"gS7 8U3 0ju! pajelol s S 9-0 = N (4y) — (Ov)
| 1 I I Lo 0 [ 13 YL "H8| Sy} 01 1 BUO JOJRINLLNIIE BY} JO SIUSIUOI BY) SAIEIOH (NY) — (L + NY)
“J0}e)nWNJJe
8y} Ul JNSaJ 8y SAI0IS PUE ‘I0JRINWINIIE 8U} JO SIUSIUCD
3} pue 1y 48181621 U1 G0 SHQ AQ paiy10ads LoIedo| Alowal ejep -0 =/
1 L ] 0 0 0 0 0 1 0 (p)uy [BUIBIU| BY} JO SJUBIUOD BU} Jo (HQ [eaBor) wns ea1Bo] 3y} saxel (1)) ¥o (v) — (v) YOy
{Ju03) Jojeinuu)
so)ig soppkg % ‘o %a fa *a Sq %a ‘g opod uopdloseq uopoung ojuou

epog uopeledo XoH

(1u0d) J0§ UONONI)!



uPD80C35/C48, ,PD48

g o 2% € ‘e S % le *0 01 lenba aJe JojenWinaoe b=vHe+ (0d) — (0d)
I 2 o+ L 0 0 0 b I 99 8U} 40 Suaju0a ay1 j Ze-Ok Aq paijioeds ssaippe ayl oi dwnr 0 = v Jl 1ppe — (£0d-00d) zr
g e % fe te S % le 0=1Lnz+(0d)—(0d)
[ 2 0 v L 0 L 0 + 0 95 -uBIy st | 1581 J1 Ze-Oe Aq paypoads ssaippe syjor sdwinp | = 11 1 1ppe — (£0d-00d) Jppe L1f
g e % fte te S % le 0=0L0Z+ (0d) — {0d)
14 4 6 L L 0 L L 0 O 9 -yBiy s1 01531 Jt L8-Ok Aq payioads sseippe ay) o} sdwng | = 0L i Jppe — (£0d-00d) 1ppe oLy
0p g % te e S % le ‘paINaaxa SI UCHONIISU] SU} Jale paJeala Si Belj aLury 8L 0=4L0Z+ (9d)— (2d)
2 4 6 L L 0 + 0 0 O 9 Jas s Beyy sawy ay) 1 Le-Oe Aq paypeds ssaippe aj o sdwne 1L = 41}t Jppe — (£3d-00d) ppe 44(
g e %% fe Ye S 9% le "0 0} [enba Jou 8Je Joje|nwnve 0=vyHe+(9d) — (2d)
4 4 o L + 0 L o6 0 I 9 au} j0 Syua100 ay) ) Le-Oe Aq peyoads ssaippe auj o) sdwnp 0 v 1ppe — (£04-00d) Jppe ZN(
g e 2% € Ye S % ‘e b =182+ (0d) — (0d)
4 4 0 + L 0 0 0 + 0 oy Moy 51 1 158} Ji Le-Oe Aq paytoads ssappe sy ok sdwnr 0 = |L 4 Jppe — (£0d-00d) ppE LN
g e % f be S 9% ‘e L=0L02+ (0d) — (0d)
I 2 o L L 0 0 L 0 0 92 -M0) 51 0 1591 Jt Ze-0e kq payiads sseippe ay1 o sdwnr ¢ = 0L 4 JppR — (£0d-00d) ppe OLN|
g e 2% f te S % le ‘Jos L= 1412+ (0d) — (0d)
Z 2 0 L + 0 0 0 0 | gg  1ousiBey jdnuayu au) j Le-Oe Aq payyiaads sseippe suj ol sdwnp 0 = | 41 ppe — (£0d-00d) 1ppE INf
g e % ¢t te S % le b =042+ (0d) —(0d)
1 14 o L v 0 0 b 1 g1 195 10u s1 By Auied ay) y Le-Oe Aq peiyioads ssaippe aui o) sdwnp 0 = 0 ) 3ppe — {£0d-00d) 1ppE ON
-aBied Jua1Ind Ay} UIYUm ssaippe payoads ayy o} dwin! e Buranposd
‘J0je(NWNII. Y} J0 SILBIL02 3y} Aq paiyoads Aowsw weiboud jo
b [4 LL 0 0 b L0 £9  SIUBJUOD By} Ll Jajunod wiesBosd auj Jo SHQ 8 Jamo) 3y} sade|day ((v)) — (£0d-00d) v @ ddW|
480 — (Hod)
g e % S Yo S % le {Lippe-0ippe) — (£0d-00d)
4 2 o 0 + o0 0 % f DOe (g 490 8y} pue Ote-Oe Aq payioads ssaippe ay} o} Afoaup sdwnp  (4ippe-8ippe) — (994-80d) ippe i
g e 2% fe Ye S 9% ‘e 0 =142+ (3d) — (0d)
1 Z o L v 0 b+ 4 0 9/ 105 81 14 1 Ze-0e Aq payyoads sseippe syj o sdwnp | = |4 )1 Jppe — (£04-00d) Jppe 14
e e % € Ye S % ‘e 0=0442+ (0d) — (0d)
4 14 o L L 0 v v 0 I 98 195 81 04 i Le-0e Aq payioads ssaippe sy) o sdwnp | = 04}t Jppe — (£0d-00d) 1ppE 04
e ' % fe Ye S % le 0 =012+ (0d) — (3d)
4 4 T T 94 Jos 51 By 1129 au) § Le-Oc Aq paiyoads ssaippe syl oy sdwne | = 9} 1ppe — {£04-00d)
{
solhg sopkg 01 'a %a e ‘*a Sa f%a ‘g epod uopdiuoseq uogouny ajuowou)
9pog uopeledq oM

{1u09) o8 uoi}oONJISU



uPD80C35/C48, .PD48

% p % P p S % I Y JaysiBas ur 6-0 shg Aq payioads
¢ 4 1 0 0 0 5 I 0 3 {y)ug uoiyeao) Aiowaw ejep ay ojus 2p-Op ejep sjeipawiwi S0l 1-0 = J'eilep — ((J4)) ERp# W @ A
‘1Y 19)s16a1 uy G0 SHq AQ pay1dads Loneao|
L b ;0 0 0 0 L 0 I (pw Aiowaw 1ep 3y} 0Ju| JOJRINLUNIIL BU} JO SHUBJU0D Y} SAAOW 1-0 = 4:(y) — () Y@ A
1 1 1 ] j] | 0 1 0 L (F)uy ‘1Y Jo1stBal ojuj JOJBINWNIIE BY} JO SILBILOD U] SBAOK 1-0 =1 {y) — (14} VY A
O W % f tp S % I
I ¢ 1 1 1 9 I 3 0 I (p)ug 1y Jaisibas oy £p-Op ejep aleipawLl Sanop 1-0 = 1'ejep — (1) BJBP # UY A
10}B|NWINJIR
I 1 L { I 0 0 0 b 1 20 3yJ OJUl pIoMm Snjels wesboid aU) Jo SjUAlUD 3y) SBAOW A>>wn_v — A<v MSd ,< A
*JOJRIMWNIE 8y} 0! 1Y J81s1Bal ul
b L 10 0 0 b b b b (ud  5-0sugfqpayoads Alowsus EJEP [BUIBIUI JO SIUBIU0D BUI SARON 1-0 = 4 () — (v) HO YA
L 1 1 1 I} 1 1 1 1 1 (p)ug 10JBINWINGJE BY} 0Jul 1y 815163l JO SJUBILI0D BU] SBAOW 2-0 =2 {iy) — (v) Y YA
O W % f % S % &b
¢ 1 I L 0 0 0 3 0 0 €C J01e|nWiNa3e 3y} ojur £p-Op ejep sjeipaLiLl SBAOW eep — (v) BIED # 'Y A
SBAOJN €
5 8 l 0 0 0 0 0 0 0 10
'} Yueq Alowaw
elep jo /-0 siaisibal se (0L ¢-pg Kiowaw ejep saioeds "MSd
b I 5 0 I 0 5 0 I L Sa 3y} Jo {youms yueq) v 11g Buimas Aq | yueg Aowsaw ejep $199(8S L —(s8) 18y
‘0 yueq Alowaw ejep
10 2-0 SJeisibal se (01); - sassaippe Auowai ejep s31j103ds ‘MSd
8 L I 0 9 0 0 0 1 I 1] 3y} Jo (youms ueq) ¢ 11g Butealo Aq 0 Yueq Alowsuw elep S10818S 0— (s9) ogd
‘uolonJIsul 11vD Jo JWF 1xau
ay Jaye Had sias “((0Nge0p-8r07 Sassaippe Aowsw weiboid)
! L [ T T 64 1 >iueq Asowaw wesBoxd Bunoajas doj-dij yueq Alowsw ay) sisg L — (480) LW
‘uononIIsUl 1Ty Jo dWI xeu
ayy saye Hod stean ({0 2p0z-0 sassaippe Alowsw weiboid) 0
b L Lo L0 0 b b} g3 fueq Aowsw wesBoid Bunasjas “doy-diyy yueq Alowaw sy} seaj) 0 — (480) 08N
I 5 8 0 s 0 3 5 1 0 73 "0 uid 0} Indjno %20j9 sa|qeL3 M50
*UolIN3eXa
weiBoid uo J9aye ou aAey uid NI 84} 0} sindut [9A]-MO| ‘ pajqeSIp
L L 1 0 L 0 1 0 0 0 Gl aJe sidnuiglul [euIsIxa LAYA “sidnualul [euss)xa sa|gesiq |
*3UNN0J 891Auas 1dnLAL By}
0} 103984 0} J05S8004d 3Y) S8sNEI UId | NI 8Y) 01 IndU [9A3|-MO| B
L | | 0 | 0 0 0 0 0 (] ‘pajqeua aie sidn.IajUI [BUIBIXS UBUM "SIANLISUI [UISIXa SB|qeu]
104
soig 891949 o)g 'q %@ ta *Ya Sa % fa epod uopduoseq uopoung ojuow
apog uopesedo YoH

(yuo3) 3908 uonONIS



uPD80C35/C48, ,PD48

L L L6 L0 0 b 0 Sy | Beyj s1ea|) 0— (1) 14419
1 b L0 L 0 0 0 0 |} 58 0 Beyy siesi) 0— (0d) 04 419
L L Lo L0 b0 0 ) 16 *1q Auea ay) S1ea|) 0—(2) JH10
L L [ | R T N N g | Beyy 40 Juawayduiod auyy sexeL (1) — () 14 1d3
b b b0+ 0 + 0 0 56 0 Beyj Jo juswaiduiod du) sexeL (03) — (04) 04 1d3
! L L L L0 0 L 0 | w “Nq Aused ay} Jo Juswajduiod sy) saxeL (9) — (9} 07de
shey
1y Jas1Bas Ul G0 s Aq pay1aads
U01220] AJOLUBUI BJEp {BUIAIUI BU) JO SHQ ¥ JOMO] 8} JO SJUBJU0D AU} -0 =1
L ! J 0 0 0 1 L 0 0 (pug yimIomnwnodeayjo g v 1amo] au Jo Siusjuod au sebueuox  E((ay))-0(y)) —(y-Oy) WD 'Y QHD)
1y JajsiBay ul G0 s)Q Aq payaads uoieao) Alowsw ejep
! b I 0 0 0 0 ¢ 0 0 ({pug 8y osusjuod ay) DU JORRINWINIIE BU} J0 SIUAIOD 8y} SaBUBYIXT 10 = 1:({1)) =—{¥) 1 ® 'Y HO)
1 1 1 1 1 L 0 1 0 0 (p)uz 1y JeisiBas pue Jojeinwinade ay) Jo Sjuajuod ay) sabueyoxy 2-0 = 1:(3y) ~—=(¥) 1Y 'Y HO)
1y Jasibas Aq paljoads uoneso| Aowaw
1 [ 10 0 0 L 0o 0 L (e ejEp [BUISIXE 8L} 0JUI JOJBNIINIIL BY] JO SIUBIUCD B} SIAOW =0 = 1:(v) — (1)) ¥ 4@ XAOW
101B(NWNIIR AU} ojul Y Jalsibas Ag
L 2 10 0 0 0 0 0 |+ (rug payoads uoneso AoLsw ejep jeusslxe au} jo SJUSII0D 8y} S3AON 1-0 = 5:(() —(v) 4D 'Y XAOW
“JOJEINWNDIE 8y} 01U ‘ICIBINLINIIE 3Y} JO SHIBJUOD ((0d)) — (v)
ay} pue (0 ueq Aowaw wesBosd jo ¢ abed *H4-80d) 1100 100 — (H0d-80d)
L 2 L0 0 0 b b} €3 Aq payoads uoneso| Kowsu weibosd ays o sJUBIU0D By} SIAOW (¥) — (£04-00d) ¥ @ 'v £dAOV
*JOJR|NLUNJO. 3Y}
0jUI JOJRNWINOJE S} JO SIUBIUOI BY] YUM PBJRUIIEIUDD Had-80d ((0d)) — (v)
I 2 1 L0 0 0 S 1 B £V Aq payioads uoieso] Aowaw wesiboid ay jo SJUaJU0I 3y} SAAON (v) — (£0d-02d) ¥ @ ‘Y dAOV
‘piom
b ! [ O e e 10 snje}s urel6o1d 8y} ojul JOJBINLLNDIE YL §O SIUBJUOD U} SBAOW () — (mSd) ¥ "MSd AOV
(u02) seroly ele
soyig soppky % ‘'a %a ta *a Sa %a la opod uopdposeq uopoung Juoieu|
opo2 uopeiedo Yo

(3u092) Jos uopoNJIISU



4uPD80C35/C48, .PD48

4y JoysiBa u1 6-0 sd Aq

=g =1

L 1 ;0 0 0 + 0 o0 o0 {yu ads uoi1eao| AIowaw elep 8y} JO SIUBJU0D 3y} | Aq SjusLIaIOU) L+ ((y)) — ((y)) H®
1 1 1 ] 1 1 1 0 0 0 (p)ur *1 Kq 1y J91s16a1 Jo S1ajU0d Ay} SIUBWIAIOY -0 = 41+ (1Y) — () 1y
L 1 1 J L0 0 1 Ly ") Aq 4y se1s1Bal Jo SIUBJU0D BY) SHUBWAIRQ 1-0 =111 = (14} — () 1y
LT
‘Indino
1 Z d d o0 1 I 4+ 0 0 (gug Jojdg Lod pajeubisap ojul JoleINWNIIL By} JO SJUSJLOD BY) SBYIJET 2-1 = d:{y) — (dd) v'dd
*$nq 3y} yole| Ajuauewsad |im sty) se ‘Alowew weiboid
[euJalxa Buisn usym uoINIISUl SNE 1LNO 8Y} 8SN JAABN :8JON
UM Jo abpa
L [ 0 + 0 0 0 0 0 O 20 Buisiiay} uo snq ay} 0juo JOJBINWNITL BY} JO SUBW0D BY) SAUITE] () — (sna) v'snai
% W % f ¥ S % Ip “Jndino Joj dd pod o) 3nsas 9y} spuss pue *Lp-Op elep sjeipauLLy -1 =d e
[/ 2 d d o 1 o0 0 o0 + (ske pue dg Hod pajeubisap Jo SIUJU0D 3y} JO YO [B2160] B} SAXEL ‘ejep 4O (dd) — (dd) ‘dd
‘indino
10} dd 1od 0} )nNSB1 BY} SPUSS PUE ‘IOJRNWNITE Y} JO SNQ { Jamo| Iv=4d
1 [4 d d 1 I 0 0 0 1 ({gug oy puedduod pejeubisap jo sjuajuoa ay) Jo YO [e2160) 8y} saxel {(Ey-O0y) 40 (dd) — (dd) v'dd G
O W 2 @ W S % i "sNg 9y} 0} }Insal ay) spuas pue *Zp-Op 2
2 Z o 0o o0 + 0 0 0 | g8  EIEp BJeIPaWLLI PUB SN U} J0 SIUAIU0D 8Y} J0 YO 1e0160] 8y} Sexel ejep 4o (sna) — (sna) ‘sng
-pabueyo J0u ale J0jRINWNIJE S} J0 S t saddn ay)
b [ a d L L+ 0 0 ({gug  -ddyod pajeubisep 0} J0JeNWNIE BYY O SUQ b 18MO| BU) SOOI 1~p = d(Ey-Oy) — (dd) v ‘dd Q.
's)q  Jaddn ay} s1e8)9 pue ‘Joje|nwnade 0 — (Ly-ty)
! 2 d d L L 0 0 0 0 {guo 8yijosgpiamo;ayloldd pad pajeubisap jo SWsIU00 8y} SIAOW [-b = d:(dd) — (Ey-Oy) dd ‘v Q.
"0y 4o abpe
b 2 o0 0 o L 0 0 0 0 80 Bujsi 3L} U0 JOJBINWINIOE Y} OJU) SAY BY} JO SIUBUOD BY) SPEOT (sna) — (v) SNg v
L [ d d o + 0 0 0 0 (Suo “dg pod pateubisap jo SIUBIUCI BYI YUM J0JeININIJL Y} SPEOT] -+ = d(dd) — (v) dd
“Indino
10} dd vod 0] yNSaL 8y} SPUSS PUEB ‘JOJRINWNITE Y JO SHY ¢ Jamo| -y =d
! [ d d 1 I 0 0 1 (gus 8yipuedduod pareubisap jo sluajuod au} o ONY (e2160] By} sexe ‘(Ey-Oy) gNv (dd) — (dd) v 'dd g
op W % f wp Sp % I “Indno Joj dg Lod 03 ynsal ay) spuas pue £p-Op ejep sjeipawLwl -1 =d e
2 2 d d o + L 0 0 L {9 pue dd Hod pajeubisap Jo S1UaI0I 3y} jo ANY 10160} au) SexeL ‘BIEp ONY (dd) — (dd) ‘dd
O W 2% f v S % Ip *SnQ 8y} 0} }|nsal 3y} spuas pue *Zp-Op ejep e
2 [4 6 0 0 L L 0 0 | 86 aJeIpaWIWI PUE SN 3L} J0 SJUAIUOD 3y} JO INY [ea1Bol BU) SaxeL ejep gNv (sna) — (sna) 'Sng
inding /|
soifg soppky Og 'a %a fa 'a Sa %2 la pod uopduoseq uopounyg suou
opog uopeiedn YoH

(yuo9) 108 uoIONI)



uPD80C35/C48, .PD48

1 ! 0 0 0 0 0 0 0 0 00 “uonjeJado Aue Buiwioped Inoyim 31042 BuIyDEL BUO SAS() JON
EUENLATEETY
*5919A2 SUIYDBW ZE AJ9AB PSJUSLAIOUL
s } 3 0 1 0 L 0 ! 0 G5 S Jaw} By 18junod / Jaw 8yl jo uoljelsdo Jawil} 8y} SUBIS 1 1H1S
‘indur j3a8)-4Biy B 0} Indut [9A8|-mo| B L0} safueyo
1 1 l 0 s 0 0 0 } 0 414 L1 U3y J3Junod / Jawij ay} jo Lol 21300 13)UN0J JUBAS AU} SLIBIS LND 1HIS
4 s 1 0 1 0 0 b 5 0 S9 “JA]UN0D JUBA3 / Jaull} 8l Jo uojelado aus sdols LNQL d01S
! 1 6 L 0 0 o0 + VL 0 29 J9JUN09 / 18I} BYY 1) J0JRINUUNIIE U} JO SJUBJU0D BY} SIAON (v) — (1) v 'L AOW
} I 0 1 0 0 0 0 1 0 [a4
“JOJR[NLINGSE SY} OJU} 1SN0 / JAUIL} 8U} JO SIUBJU0D BY} SBAON (1) — () 1V AOV
3 I I 0 5 0 3 i 0 0 13 “18)UN0D JUBAB / J3WIE JO 10NLIBIUI [eUIBIUI S3|GESIA 1LNOL SK
‘pajesauab aq [|im JniIs)ul UR UBY} 'SINIJ0 LOKHIPUOD
l 3 i 0 3 0 0 3 0 0 S MO||IBA0 UR J| JBIUNOJ JUBAS / J8W JO 1dnusajul [eussiul sejqeus ILNJL N
18juno? 7 Jowy
“MSd 8U] |0 UOITRIOISS) LiiM aunnoIgns woyj uanjal e Buinaxs
“ajuiod %oeys 8y} Aq paijidads uoleoo; 8yl 40 SIUBJUOD 8y} puE ((dS}) — ({MSd-MSd)
MSd 28U} 10 SHq ¥ 18ddn ayy Jo SIualuoD 3y} Jalunod weiboid syl ({dS) — (2d)
1 ¢ 5 s 0 0 I 0 0 3 €6 U1 *s210}s pue | Aq Jajulod OIS 8UL JO SIUBJUOD 8L} SIUBWAIIRQ | = (dS) — (dS) H13
"MSd 8wl
BuIoISas JNOLYIM BURNCIGNS LOJ} LN & Buiinoaxa ‘ajuiod %Iels
a3y} Aq paij1oads Uoilean) au) 4o SIUBJU0d 8y} 48juNnod weiboid ay) ((dS)) — (2d)
L 4 I 3 0 0 0 0 0 I £8 Ul $910}S Pue | Aq Jajulod %I.}S 8y} JO SIUAJU0D BY} SUBWRIIRQ | = (dS) — (dS) 13
480 — (H0d)
480 oy} pue Obe-Oe ssaippe Aq payioeds  (Lippe-Oippe) — (£0d-00d)
aunnoigns ay} Buyfea ‘18juiod ¥OBIS U JO SIUAIUOT BUY} SIUBLBIDUI (0typpe-8ippe) — (0t94-80d)
0p o e fe e Se % le pue “ajuiod %9ejs au} Aq Pajeaipu) SSIPPE aul Ul MSd au} | + (dS) — (dS)
[ 4 0 0 9 4} b 8e  6e Oz (g}yx  Josig v Jaddn ay) pue Jalunod wes601d 8y} J0 SJUBJLOI BY) SAJ0IS (LmSd-"MSd) ‘(3d) — ((dS)) ippe 11y
sugnoiqn
solig sophky Oa 'a %@ fa *a fa ¢ ‘g epod uopdposeq uopoung Sjuowiey
opo uopesedo Y°H

(juo9) 3o uopyonJIsu



uPD80C35/C48, .PD48

4 = x:28beq g = x:gebed £ = x:g abeg ¢ = x:| obeg
g = x:gabeg 6 = x:pyabed G = x:g3beg L = x:gebed
uononnsyy TIVO 0
3 = x:208eg v = x:gabed 9 = x:¢ abed 2 = x:186ed
0 = x:gabeyq g = x:pabed y = x:2 obeg 0 = x:p8bed

uonoNIsu; dNr (0
x:€g ¢ =xltg
x:¢g L =x:0g

uoyonsul agr (e
SMO}{O} SE S| S}IQ SSBIPPE JO 101B(NWINOIE 31§109dS JO4 X JO BN|eA Xy ay |

4=ud Q = usd ¥ =UZc

J=ugd O =Uuid 6 = Ul
:$M0||0} S §) spod 21)192ds 10} U JO @n|eA X8y 3y |

4=xig @g=xS3 ¢
a=x% 6=x'9 G

L=uly @ 0=uoH®
Buissaippe 10811pu {C
uizy g =uigy g =ugy 6=U:y
3 =ugyd O =upy v =uzd 8 = U0y
Buissaippe 10011 (¢
:$M0]|0} SE S| §48)5169) D1§198dS 104 U JO BNJBA X8Y U

w
n

-uoronsu; BupuodseLI00 8y} 0 8p0ode BU} U) Z JO/PUE | 81AQ U| Palyloads aie ejep pUB SBSSAIPPE 0} S80UBIS)6L

“SUOJJONISUI 8SOL) 1O} SUOIIENDS UOIIOUN) By} Ul UMOYS 61e Suononisul Beyy Aq passelpp

Aljestj1oads ale jey) sbeiq "MOI}19A0 OU S| 3434} uaym sbe|j A11e0 8y} Jea}od pue (101B|NWNDOE 8y} JO € }IG JO MOJLIBAO UE S| 8184} UBYM 18s S| Bejy A11ed Areljixne ay)) s012|N NI 8] U MO|JISAC
ue | 218y} UayM sBeyy ALed 8y 188 SUOIONASU} 8SBY | "SUCHENDS UOITOUN) BAI08dSa) BY} Ul UMOYS JOU 818 YOIuM ‘sBe|y AL1eD BY) J08j4B SUOIIONIISUI YA PUB ‘DAQY ‘AQY 8y} JO UoNNJIBX:
‘Ajanjoadsal ‘suod pue sielsiBal paly10eds Jo en(eA 11q J8PIO-1SEMO| 8Y} 10 S8NjBA PBPODUS Juesseide. d pue J suotjeubisap apoo uolielado Areus

H

(1u09) Jo§ uoONI)!



uPD80C35/C48, u.PD48

NEC

Operating Characteristics

Supply Current vs. Oscillation Frequency
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Supply Voltage, Vcc (V)

Supply Current vs. Oscillation Frequency
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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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Operating Characteristics (cont)

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

-

Iccz (A)
3

-

Vee=55V
—40 0 25
Temperature, Ta (°C)




