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- NEC Electronics Inc. :

>

98D 13558
uPD80OC40H/50H, u.PDSOH

HIGH-SPEED, 8-BIT, SINGLE-CHIP

CMOS MICROCOMPUTERS

TG -rG-0o%
Description Pin Configurations
The uPD80C40H, yPDSOCSOH and pPDSOH are single- . .,
chip, CMOS 8-bit microcomputers containing an 8-bit 40-Pin Plastic DIP
CPU, ROM (uPD80C50H only), RAM, {/O ports, and con-
trol circuitry. Through CMOS technology, the devices Torf 1 /a0 vop
can retain data with low power consumption, In addi- ;':;E : ::g:'h
tion, the processor uses two standby modes (HALT and - mEserd P
STOP) to further minimize power drain. ’ §s0 s 36 [1P2s
T . NT[} 6 35[1P2y
Features eaQ] 7 e
RO s 33[IPe
; O 98instructions _ PSENQ e 8 a2[0Ps
! 0O '1.25pus Instruction cycle time (12 MHz crystal) WA & apey
. [ Addition, logic, and decimal adjust functions ‘DLEE " g wpm
- O 2K x 8bit ROM (uPDBOC5O0H) - edn & b
: O 256 X 8-bit RAM 08, 14 22PY
i O Standby function 083 [] 15 26 [15TOF
" 0 8-level stack 084} 16 25 1 PROG
O Two sets of working registers 08s 0 17 2411P23
O interrupt capability e gy
[0 Two test inputs . T ves 20 21Fp2g
O Internal timer/event counter 49000478
O Input/output-ports (8 bits x 2).
— Data bus alternative to 1/O ports (8 bits X 1) . ; - -
0 Expandable memory and |/O ports 44-Pin Plastic Minifiat
O Single-step function o
O Internal clock generator e ggggB8eges
[0 CMOS technology )
0O Single power supply of +25Vto +6.0V H H H H H H H H H H H
1 Intef 8050H, 8040H pin compatible ey e p A\
§ToP 111 1T 1pB3
Ordering Information o] O —TTJoB,
Part Max Frequency 1y T i
Number Package Type of Operation R0M P12 CCTTH4 11080
4PDBOCAOHC  40-pin plastic DIP 12 MHz None iy Eg:: — - E -
1PD8OCSOHC 40-pin plastic DIP 12 MHz 2K x 8 bits Pis [CIT 7 [ TT ] FSEN
uPD50HG-22 44-pin plastic 12 MHz 2K x 8 bits U] - 1T} R
miniflat Pl 11} 25" TT 1EA
Pz 1T (% 1T 1iNT
P2 CIT o
N\ B

oo r—
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Pin Functions
XTALA1, XTAL2 (Crystals 1, 2)

XTAL1 and XTAL2 are the crystal inputs for the internal
clock oscillator. XTAL1is also used as an input for exter-
nal clock signals.

TO (Test 0)

The JT0-and JNTO instructions test the level of TO and,
as aresult, the program address jumps to the specified
address. TO becomes a clock output when the ENTO
CLK instruction is executed.

Ti(Test1)

The JT1and JNT1instructions test the level of T1and, as
aresult, the program address jumps to the specified ad-
dress. T1 becomes an internal counter input when the
STRT CNT instruction is executed.

Symbol Function
"T0 Test 0 input / clock output
XTAU Crystal 1input
- XTAL2 Crystal 2 input
RESET Reset input
§S Single step input
T Interrupt input
EA External access input
RD Read output
PSEN Program store enable output
WR Write output
ALE Address latch enable output
DBy~-DB7 Bidirectional data bus
Vss Ground
P2g-P2; Quasi-bidirectional port 2
PROG Program output
STOP Stop Input
Pig-P17 Quasi-bidirectional port 1
T Test 1input
Vop Power supply
4-272

RESET (Reset)

RESET Initializes the processor and is also used to ver-
ify the internal ROM. RESET determines the oscillation
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. (Active low).
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SS causes the processor to execute the program one

step at a time. SS also determines the oscillation stabi-

lizing time during the release of the software STOP

mode. c. . .

]

INT (Interrupt) o -

INT starts an interrupt if interrupts are enabled. A reset

disables an interrupt. INT can be tested with the JNI in-

struction and, depending on the results, a ]ump to the
specified address can occur.

EA (External Access)

EA disables internal prograrh‘n-'hemory and fetches and
accesses external program memory. EA is used for sys-
tem testing and debugging. (Active high).

RD(Read) I

RD enables a data read from external memory. (Active
low).

WR (Write)
WR enables a data write to external memory.

PSEN (Program Store Enable)

PSEN fetches Instructions only from externa| program
memory. (Active low).

ALE (Address Latch Enable) " -

ALE occurs at each cycle. The falling edge of ALE ad-
dresses external data memory or external program
memory. ALE can aiso be u_seq as a clock output.

DBo-DBy is a bidirectional port. DBg-DB7 reads and
writes data using RD and ‘WR for latching. During an ex-
ternal program memory fetch, DBg-DB7 output the low-
order eight bits of the memory address. PSEN fetches
the instruction. DBp-DBy7 also output the address of an
external data memory fetch. The addressed data is read
and written by RD and WR.

P1p~P17 (Port 1)
P1g-P17 is an 8-bit quasi-bidirectional port.

P2g-P27 (Port 2)

P2p~-P27 is an 8-bit quasi-bidirectional port. P2g-P23
output the high-order four bits of the address during an
external program memory fetch. P2p-P23 aiso function
as a 4-bit 1/0 bus for the uPD82C43 1/ O port expander.

PROG (Program Pulse)

PROG is used as an output pulse during a fetch when
interfacing with the uPD82C43 I/ O port expander.

STOP (Stop)

STOP controls the hardware STOP mode. STOP stops
the oscillator when active low.

Vpp (Power Supply)
Vpp is the positive power supply (+2.5 Vio +6.0V).

Vss (Ground)
Vgs Is ground potential.

4-273
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Block Diagram L

[ - .
-se ~ Data Memory | .
' : 256 x 8 RAM
XTALL —— i Reglster 0-7
P F—Level Stack
RAM © (Variable Length}
l :> § ‘Optional Second
g Register Bank
WA . Data Store
RO =—1 . .
Muliiptexer
S ~—ea . . L—TT'—I .
PSEN ~—9)
Controt H
ALE Logle 4Kx8ROM } program] . 8| Latohand (& )Po-Phr
A - |- - A Counter! ] Bufter
R 8 Port 2
<:___:> £in .
PROG ~—— . Program (12) N— J] Voach and “ﬁﬁ- F20-P27
RESET . I\ Latch D
) L—_:) gnd KT )08-08
T :
Standby ’ ' Conditional Branch
Control Logic
§T0P —9 Timer/Event
| I I I <:> Counter fe———T1
Power Vpp s +2.5-+6.0V Acc cg"y.Tlmer Flag0 int 8
Supply Bit Flag L .
Veg ——s GND T0 Ti  Test Flag1 .
- 4&0004‘198
Absolute Maximum Ratings DC Characteristics
Ta=25°C
Power supply voltage, Vpp Vss -0.3Vio +7v  Standard Voltage Range .
Input voltage, V Ves —0.3VioVpp +0.3V  TA= —40°C10 +85°C, Vpp = +5V +10%, Vss =0V
Output voltage, Vg Vgs ~0.3V 1o Vpp +0.3V Limits Tost
Operating temperature, Topr —40°C to +85°C Parameter Symbol Min Typ Max Unit Conditions
Storage temperature, Tsrg —~85°Cto +150°C ::\zut voltage Vit -03 i eV
Comment: Exposing the device to stresses above those listed in Abso-
lute Maximum Ratings could cause permanent damage. The device is :i'p:t voltage Vi Vpp~2 Voo VY )E().:%ipg %ﬁr 5
not meant to be operated under conditions outside the limits.de- 9 : .
scribed In the operational sections of the specification. Exposure to Viy  Vpp-—1 Voo V. RESET, XTAL1,
absolute maximum rating conditions for extended periods may affect XTAL2, SS
device reliability. Output voltage Vgt +045 V g =20mA
low
Output voltage  Voy 2.4 V  Bus, RD, WR,
high PSEN, ALE, PROG,
T0; oy = —400 A
Vorr() 2.4 V. lon=—5pA (type
0) port 1, port 2
2.4 Vo lgy=-50pA

(type 1) port 1, port
2

w..._._._,
D
1
8
H
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DC Characferistics (cont)

Standard Voltage

Range (cont)

Extended Voltage Range (cont)
Ta= —40°Cto +85°C, Vpp = +2.5V 10 +6.0V,Vgg=0V

T-/P-/P-0%

Limits
- Test
Ta= —40°Cto +85°C, Vpp = +5V £10%, Vgs =0V Parameter  Symbol Min  Typ Max Unit  Conditions
- Limits Test Input leakage Iy +1  pA  T1,TNT, STOP;
Parameter Symbol Min Typ Max Unit Conditions current . . Vss<Vi<Vpp
Inputcurrent  Yyp(1) . -15 _ —-40 pA  Porti, port2; Vi< Itiz *5 uA  EA; Vgs<Vi<Vpp
Vii. (type 0) Output leakage_ o 1 pA Vsg<Vp<Vpp
=500 wpA Porti, port2; Vi< current High impedance,
= ) Vi (type 1) bus, T0(3)
“hig -40 pA 5, RESET, Standby current Ipp;(4) 03 06 mA Vpp=3V;
ViV i tey=5pus
. Input leakage i =1 pA T1,INT, STOP; 20 40 mA Vpp=6V
! current - Vss<Vi<Vpp toy=1.25us
! Iz £3  pA  EAVgs<sVisVpp Iopa(5) 1 20 A (2);Vpp=3V
Output leakage 1o +1  pA v§s§v0< Vop 1 50 uA  Vpp=6V
current High impedance, Supply current  Ipp 20 50 mA Vpp=3V.
bus, TO(3) N
cy=5us
| Standby current_Ippy(4) 15 3.0 mA toy=1.25p8 B A VogmbV:
Ippa(8) . -~ 17 20 vA  (2) toy=1.25us
Supply current  Ipp 6 18  mA tgy=1.25us Note:
(total} (1) Types0,1, and 2 options can be specified for uPD80C50H.
Type O i 2
Datarelention  Vpppr 2.0 V Athardware STOP ype 0 for uPDBOCAOH only.
voltage . mode (STOP, (2) Input pinvoitage is Vi<V orV|>Viy. )
- ;Eggso-" V)or (3) Includes port tand port 2 pins optionally specified with type 2.
. (RESET<0.4V) (4) HALT mode.
(5) STOP mode.
Extended Voltage Range o B

Ta= —40°Cto +85°C, Vpp = +2.5V 1o +6.0V,Vgs=0V

AC Characteristics
Tp= —40°C to +85°C, Vgg =0V

§ Limits . Tost R Limits
Parameter Symbol Min Typ Max Unit Conditions Vop = Vop=
Inputvotage Vi =~ -0.3 +0.18Vpp V +6¥x10% 2.6Vio6.0V Test
fow e Parameter Symhol Min Max Min Max Unit Conditions
anut voltage  Viy  0.7Vpp Vpp  V ExceLpzt XTEAng'T - Cycle time oy 125 150 5 - 150 s
high T XTAL2, RESEL, ALEpulsewidth t, 125 995 us ()
Viyg  0.8Vpp — Voo V  RESET, XTAL1,
[ XTAL2, S5 Address setup  tar 140 890 ns (1)
Output volt Vi 045 V g =1.0mA before ALE
utput volta +0. =1,
g ovageFoL oo o Addresshold  tn 45 295 s ()
— from ALE
Outputvoltage Vo 0.75Vpp. .V Bus, RD,WR,
high - B - PSEN,ALE,PROG,  Controlpulse  teo 425 2300 ns (1)
- - T0; |0H= _100“A width (‘RD. WR) :
Vons(1) 0.7Vpp V  lgy=—1pA (type Controlpulse  tgco 300 1800 ns (1
- 0) port 1, port 2 width (PSEN) :
0.7Vpp V  loy=-10pA(type  Dataselup tow 340 1965 ns (1)
1) port 1, port 2 before WR N
Input current Iy p(1) -15 -40 pA Porit,port2; Vi< Dataholdafter twp 45 295 s (2)
Vi (type 0) WR
—-500 A Port1, port2; Vi< Dataholdafter  tpg 0 9 0 470 ns (1)
Vi (type 1) RD, PSEN
hie —-40 A SS.RESET.VISVWL  RDtodalain oy 300 1800 ns (1)
4-275
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AC Characteristics (cont)
Tp= —40°Cto +85°C, Vgg =0V

| 7= v 7?-/7-0%

(1) Control output: C|_= 80 pF, bus output: C_ =150 pF

Limits () CL=20pF
Voo= Voo = (3) Control output: G =80pF
o " (4) Atexecution of MOVD A, Pp Instruction )
+5V210% 25Vto6.0V " Tost (5) Atexecution of MOVD Pp, A; ANLD Pp, A; ORLD Pp, A instructions
Parameter Symbol Min Max Min  Max Unit Conditions . ) )
PSENtodatain tapp 175 1300 ns (1) AC Timing Test Points (Except RESET, XTAL1, XTAL2, §S)
Address setup  taw 350 1850 ns (1) (Voo +50VE10% B
before WR
Vop—2 Vop—2
Address setup  tap 700 3585 (1) "X == Testpoins — X
before data In 08 )
(RD)
Address setup  tape 500 2750 ns 1) (b) Vpp=+25106.0V
before data In 0.TVoo 9.7Veo
(PSEN) X === Testpoints 2 X
0.18Vp 0.18Vpp
Address floatto  tapct 105 600 ns (1 -
RD| WR 49-000492A
Addressfloatto tapcz 5 125 ns (U] .
PSEN ) . Timing Waveforms
ALEtocontrol 175 925 ns 1 .
signal (RD, WR) LAFC1 ] 0 Instruction Fetch (External Program Memory)
ALEtocontrol  tiapc2 50 . 425 ns (1) .
signal (PSEN) MNP Y
Control signal  tcay 35 285 ns D) ALe tarcz 1
(RD, WR, PROG)
to ALE tarca—=| ""'C':’_"'I [e—tcaz
Controfsignal  toas 280 1285 ns (1) FSEN
(PSEN) to ALE T e l T -
AL -— DR
Port contro! tp 85 460 s (3) guUs Fioad Fioaing X ; P
setup before s '-o-a'ng_z = "i)c .
falling edge of Address | tanr— : ’
PROG ’ ) '
Port controt hold  tpgy 0 80 0" 200 ns (3,4) - .-
Port control hold  tpgp 135 1135 ns  (3,5) Read (External Data Memory)
after falling edge - . .
of PROG SRR .- v
PROGtotime P2 tpg 585 - 76 s (3) T e il
Input mustbe _ . . o ae | 1
valid . - e tooy —ltoars
C1 AT
Input data hold . tpf 0 125 V] 500 ns 3) RD
time : : ‘
Outputdata ¢ 350 1850 s, @) : ], [ Fioatna |
seu?p time oF ’ Bus Floatingfdcres:)
—a thpt

Outputdatahold tpp 75 450 ns  (3) e taos "
time !
PROG pulse tpp 625 3250 ns 3)
width .
Port21/0data tp 135 1135 ns (3)
setup time .
Port21/0data tp 5 125 ns 3) B
hold time
ALE to port tpy . . 475 1600 . ns 3) -
output .
Toclock period toprg 250 1000 s (3) i i
4-276
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' Timing Waveforms (cont) Bus Timing Requirements
Symbol Timing Formula Min/Max Unit
Write (External Data Memory) L (7/30) tgy—170 Min ns
i taL (1/5)tgy-10 Min ns
i = tarcy [+— N
: ] ta (1/15)}tcy—40 Min ns
ALE
: d - . L toct (1/2) tgy— 200 Min ns
i [ 1
: - ! = tecz (2/5)tgy— 200 Min ns
! . two tow (13730} tgy— 200 Min ns
" Bus Floating *Addressx Floating ; Data 1 Floating two (1/15) tgy—40 Min ns
: I__.m__,l ' 1R (1710) tgy - 30 Max ns
490004934 tro} (2/5) tcy—200 Max ns
tRo2 (3/10) tgy— 200 Max ns
Port 2 Expansion Timing taw (2/5) toy - 150 Min ns
: : tapt (23/30) tgy— 250 Max ns
i ALE Port Control /
% = AR tap2 (3/5)tcy—250 Max ns
— tia——eto e e for—»] fe—ten tarc (2/15) tgy~65 Min ns
ot Pew z 7N Guteut °°"‘ tarce (1730) 1oy - 40 Min ns
Port 2,-Port 23 Data —ton ~ tarct (1/5)tgy—75 Min ns
pert | PCy < Nl K D, N tarc (1/10)tey—75 Min ns
Port2;-Port 2, Bata '* )i boa | toar (1/15) oy~ 50 Min ns
- PR "

PROG Port Control oAz (4/15) gy - 50 Min ns
tep (1/10) tgy—40 Min - ns
tpgo (4/15) tgy— 200 Min ns

1/0 Port Timing teR (17730) tgy— 120 Max ns
2nd Cycle tpF (1710) ¢y Max ns
1stCycle fe—toL —tpv

ALE -/—\ /— tpp (2/5)tgy~150 Min ns
tep (1/10) tgy - 50 Min ns
tep (7/10) tgy~250 Min ns
T n—V tpL (4/15) tgy—200 Min ns
- tp (1/30) tgy~ 40 Min ns
Pael X Pou K porzgronz;pate Yewrarpze oatlXPC | oy (3/10) tgy +100 Max ns
foPRR (1/5)tgy Min ns

P24 P27
Plg iy __Port2,-Pont2, Data,Port Yo-Port; Data X NewPport Data loy (1/txtaL) x 15 us

43-000434A )
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Operating Characteristics

IOHVS VOH ~

S N

—200

—100

Output Current High loH [uA]

|
8

Type1

~150

-20

-5

-10

Type0

Output Voltage High Vou [V]

’ IpH vs VDD

TA=25°C
VoH1=24V

B3-003741A

2 .. 3 4
Supply Voitage Vpp [V)

loLvsVpp =~

e

Ta=25°C
VoL=045V

e

Output Current Low for. {mA}

v

P

e

4-278

'} 5
Supply Volisge Voo [V]

83-003743A

IOH vs VOH

7-7?/9- 0%

83-003740A

83-003742A

—150 —-15
\ TA=25°C
Vpp=45V
kY \
z —100 -10 \
= N
=
3 s -5 N
8
- o x
L3
1 2 3 4
Output Voltage High VoH1 {V]
10H v8 VDD
-0.4 T
TA=25°C
YoH2=YpD 05V
3 /
x
k-]
ry .
T /
s -02
g /
0
2 3 4 B
Supply Voltage Vpp {V]
foL vs VoL
4
Ta=25°C
Vpp=45V
£
-
o°
:, _
E 7
% ,/
[
[}
[ 05

© 83-003744A

Oulput Voltage Low Voo (V]
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Operating Characteristics (cont) .. - .

lop/lpD1 vaf - s . - Ipp/iDD1vs {

: 2 [ 1 11 - m=2sc
t TA=25°C i | Lt 0 oD =
VoD =55V oo Mex T .
. » — i S— - lop Max
: = = E —
— - b - = b
5 S P oo Typ 5 H —rT
a ] 32 —= = , lopTyp
8 —
B Ipp1 Max™|_ 4 o =’
e , +T R H T
- - 1
g T oA Typ | L Lt § = Ipo1Max
o f— —r—] 1
1 b;:ﬁ — > 05 =
i = g pe=== Ipp1Typ
208 @ L L " <
0.2 p—— = 2
’ :
02 & 0.1
0.1 0.2 05 1 2 s 10 15 o1 0.2 05 1 2 3
Supply Veltage Vpp [V] " Oscillation Frequency f [MHz] [f = 15 tcy)
Curves below 1 MHz show characteristics for external oscillation Curves below 1 MHz show ch for ext

tpC1 Max [80C49H) and tacc Min [82C43] vs VDD

[ tcy vs VDD i
100 \ Ta=125°C g

)
5 E
T E o
G 8 D82C43
T ® Operation ';g g \\ ”':cc Min
5 Secured Area E é 150 & i
5o 2 > 1PDBOCASH ~
z s i tpct Max \
E P =
g 10 ‘_g § 100 : \\\\
8 .
) ¥ ]
x 2 s
TA=-4010+85°C NS g LR g
1 ° 33
2 3 4 5 ) 1 r !

Supply Voltage Vpp [V]

Supply Voilage Vpp [V]
. Note: Curves without “operation secured area” show relerence data.
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Functional Description

The uPDB0C40H/uPDBOC50H has the following func-
tional blocks:

Instruction Decoder

The instruction decoder stores the operation code of
each Instruction and converts it into outputs that con-
trol the functions of each block. These outputs control
the functions executed by the ALU, data source, and
specified reglsters D

Arithmetic Logic Unit (ALU)

The ALU receives 8-bit data from 'the accumulator or
temporary register and computes an 8-bit result under
control of the Instruction decoder.

The ALU executes the following functions:

¢ Add with carry or add without carry
* Logical AND, OR, XOR

* Increment and decrement

¢ Bit complement

¢ Rotate left and right _

¢ Swap nibbles

e BCD declmal correction

Whena carry results from ALU overflows the carry bit of
the program word is set.

Accumulator

The accumulator is an 8-bit register that stores ALU in-
put data and arithmetic results. It can also be used for
transferring data between /0 ports and memory.

Temporary Register

The temporary register is an 8-bit register used for the
internal processing necessary with operations such as
multiply or divide. The contents of the temporary regis-
ter are input to the ALU.

Program Counter

The program counter is a 12-bit register that addresses
on-chip program memory by specifying the address of
the next instruction to be executed.

Program Memory

The uPD80C50H contains a mask-programmable ROM
of 4096 X 8 bits. Program memory can be addressed by
a program counter. The uPD80C40H has no internal
ROM, so it uses external program memory. External pro-
gram memory is accessed by DBg-DB7, P2¢-P23, and
PSEN.

4-280

Data Memory -
The uPD80C40H/uPDB0C50H has 256 words x 8 bits of
internal RAM for data memory. Data memory can be ex-
ternally expanded 256 words maximum when needed.
RAM Address Register

The RAM address register speclfies the next address to
be accessed in data memory.

Program Status Word

The PSW (figure 1) is an 8-bit status word containing the
information shown in table 1.

Figure1. Program Status Word

7 6 5 4 3 2
[cv]m]ro]ssl1]sz|sr]svﬂ

Stack Polmev

Stack save possible
CY Carry
AC Auxiilary Carry
FO Flag 0
BS Regrs(er Bank Select

48-000483A

Table1. PSW Bit Functions

Bits 0-2 Stack pointer bits (S0-52)
A RESET clears the stack pointer to 0.
Bit3 Not used (1).
Bit 4 Working register bank switch bit (BS)
0=Bank 0
1=Bank 1
Bit5 Flag bit (F0).
User-controlled bit that can be complemented, cleared, or
tested by conditional jump instruction JFO.
Bit6 - Auxiliary Carry (AC) )
Generated by an auxiliary carry, ADD instruction. Can by used
by decimal adjust insfruction DA A.
Bit7 Carry fiag (CY)

Indicates that an accumulator overflow has taken place with
the previously executed instruction.

Conditional Branch Logic

The conditional branch logic is used to test processor
conditions. Use a conditional jump instruction to test
the conditions shown in table 2.
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Table 2. Branching Conditions

T-YP-13-08

uPD80C40H/50H, u,PD50H

»r 98D 13568
Figure 2. Timer/Event Counter

TestDevice Conditional Jump
Accumulator ) AllO Notall 0
Accumutator bit T - 1
Carry flag 0 . 1
User flags (FO, F1) - - 1

1

1

Timer overflow flag e —
Test Inputs (T0, T1) 0
0o . -

Interrupt input (INT) .

Control Logic
The control logic generates or receives the signals that

control various functions including memory reads and

writes, interrupts, software STOP mode, resets, and ex-
ternal memory fetches.

Reset Functions
A reset performs the following functions:

* Clears the program counter and the stack pointer
to0 B

* Selects register bank and memory bank 0
Sets the data bus in a high impedance state
(except when EA is high)
Sets ports 1, 2 in input mode .
Disables interrupts (timer and extemal)
Stops the timer
Clears the timer flag, FO, and F1_

" Disables the clock output from TO
Releases HALT and STOP modes

*

Timer/Event Counter

The timer/event counter can count external events in or-
der to generate a precise time delay. The counter opera-
tion is the same in both modes, the only difference is
the input source.

The counter is an 8-bit binary up counter (figure 2) that
canbereset. ltis possible to transfer the contents of the
timer to the accumulator and vice-versa by using the
MOV A, T and MOV T, A instructions, respectively. The
contents of the counter can be independently initialized
by the MOV T, A instruction. Use the STRT T instruction
to use the counter as a timer and the STRT CNT instruc-
tion to use the counter as an event counter.

Once the counter starts, it continues counting untll the
program executes a STOP TCNT instruction or RESET
becomes active. The counter is incremented up to the
maximum count (FFH) and overflows when the count
goes from FFH to OOH

MOVT, A*

MOVA T
STRTT* .

" STRTCNT* ©

| seitTimer
l Event Counter

Timer
Flag (TF)|

o
STOPT*

INT

* Execution of instruction Enable

49.000485A

Event Counter. When the T1 pin and counter input are
connected by the execution of a STRT CNT instruction,
the counter starts counting as an event counter. A
change in T1 from high to low causes a count signal
which increments the counter by +1. The maximum
speed of a count increment is one count per 3 machine
cycles. When a 12 MHz crystal is used, the maximum
speed is 1 count per 3.75us. There is no mimimum
speed. After a count signal the T1input must be held low
at least 250 ns (at 12 MHz).

Timer. When an internal clock is connected with the
counter input by the execution of the STRT T instruc-
tion, the counter starts counting as a timei. When used
as a machine cycle clock, ALE is passed through a pre-

scaler which generates an internal clock that incre-

ments the timer every 32 machine cycles. The prescaler
is reset during the execution of a STRT T instruction.
With a 12 MHz crystal, the counter is incremented by +1
at each 25 kHz clock every 40 us.

You can obtain a delay from 40 us to 10 ms (256 counts)
by presetting the counter and detecting the overflow. To
obtain time, through software control, in excess of

10 ms, count overflowsina separate register. To countin-

steps of 40 us or léss, an external clock can be supplied
to the T1input which causes the counter to operate in
the event counter mode. Use the ALE frequency divided
by 3 or more for the external clock. Use a software delay
loop for fine adjustment of an extremely small or large
delay.

Ports 1and 2 Latch and Buffer

Ports 1 and 2 are 8-bit input/output ports. The data writ-
ten to the port by an output instruction is latched and
output and the data is maintained unless a new output
instruction is executed. Input data is not latched, so itis
necessary to stabilize input data when reading data by
an input instruction. -

Several port-loading options are available. At the time
you order a mask ROM, (uPD80C50H), you can desig-
nate the pullup resistors for port lines P1p-Pi7, P2p-P23,
and P24-P27.
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Three types of pullup resistors are available:

Type 0 (loy=—5pA: Vpp= +5V +10%)
Type 1 (loy=—50pA: Vpp= +5V +10%)
Type 2 No pullup resistor

Only type 0 puliup resistors are avallable w:th the
uPD80C40H.

Timing Logic

The oscillator generates a clock signal that controls all
system timing operations. Oscillation is generated by
either an external self-oscillating element or_external
clock input. The oscillator acts as an internal high-gain
amplifier for serlal resonance. To obtain the oscillation
frequency, an external LC network or a crystal or ce-
ramic external resonator may be connected.

As the crystal frequency Is lowered, there is an equiva-
lent reduction in series resistance (R).
temperature of the crystal is lowered, R is increased.
Due to this relationship, it becomes difficult to stabilize
oscillation where there is low power supply voltage.
When Vgg is less than 2.7V and the oscillator fre-
quency is 3MHz or less, Tp (amblient temperature)
should not be less than —10°C.

Standby Control

The standby control circuitry allows low power con-
sumption operation. The standby functlon operates in 2
modes: HALT and STOP. -

HALT Mode

In HALT mode, the oscillation circuit continues to oper-
ate but the internal clock stops. The CPU holds all the
status of the internal circuits just prior to execution of
the HALT instruction. In HALT mode, power consump-
tion is much less than normal. . :

Setting HALT Mode: HALT mode is set by execution
of the HALT instruction and released by either INT or
RESET. If interrupts are disabled and INT becomes lfow
at a machine cycle right before the HALT instruction
and remains low during 2 machine cycles, the HALT in-
struction byte will be fetched and decoded, but the
HALT mode will not be set. Program operation resumes
from the instruction following the HALT instruction.

If interrupts are enabled under the same conditions as
above, the HALT instruction byte will be fetched and de-

coded but the HALT mode will not be set and the pro-

gram will jump to the, interrupt start address. After
returning from the interrupt routine, the program will
continue from the instruction following the HALT in-
struction.

4-282
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Releasing HALT Mode. Release HALT mode by activat-
ing INT or RESET. When using INT to release HALT-
mode, a low level is present at the iNT pin and the inter-
nal clock is restarted. If interrupts are enabled, the inter-
rupt is executed after the first instruction foliowing the
HALT instruction.

In the interrupt enable state, hold the INT pin low untit
the interrupt procedure is started to ensure the inter-
rupt. ’

When using RESET to release HALT mode, a low level is
present at the RESET pin and the HALT mode is reset
and a normal reset operation is executed. When RESET
goes to a high level, the program starts from address 0.

STOP Mode

In STOP mode, the oscillator stops and only the con-
tents of RAM are maintained. Power consumption is
lower than that of the HALT mode. You can set the STOP
mode with hardware, by controlling the RESET and
STOP pins; and by software, by executing the corres-
ponding instruction.

Hardware- STOP Mode

In hardware STOP mode, the contents of RAM can be
held at a voltage as low as +2.0V.

To set hardware STOP mode; set the RESET an toalow
level to protect the contents of RAM. Set the STOP pinto
a low level to stop operation of the oscillation circuit.

To release hardware STOP mode, apply the normal oper-
ating level (+2.5V to +6.0V) to the power supply at the
Vpp pin. As figure 3 shows, set the STOP pin to a high
level while holding the RESET pin at a low level. This will
restart the oscillation circuit. When RESET is set high
after oscillation circuit operation is stabilized, the pro-
gram is started from address 000H. Because the STOP
pin controls oscillator operation, be careful to protect
the STOP pin from noise. .

When power is turned on, or when STOP mode is
released, the osciliation circuit restarts. Because the
crystal or ceramic resonator utilizes mechanical vibra-
tion, a certain time is required for the oscillation to sta-
bilize. The “t” represents the oscnlation stabillzmg wait
time in the timing waveform.

During this wait time, itis necessary to stop instruction
execution in order to prevent CPU errors, Therefore, “t”
must be longer than the oscillator’s stabilizing time.

Oscillation stabilizing time differs somewhat by the
type of oscillator used. With a 6 MHz osciliation fre-
quency, a crystal resonator needs several milliseconds
to stabilize, while a ceramic resonator needs several
hundred microseconds. Figure 4 shows how to easily
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Figure 3. Oscillator Stop and Start - - >
L. Osciilation Start s
RESET \ v |/
e t =]
43-000483A
Figure 4. Hardware STOP Mode Control Circuit
Voo
—!lJ:::'r::o,
:} iESET
—411 Cror iz * Exere,
o< sTOF
49-000459A

control the hardware STOP mode by externally connect-
ing a capacitor to the RESET pin. This allows control of
the oscillation stabilizing time.

Software STOP Mode

In software STOP mode, the oscillation circuits stop,
but the CPU maintains all status of internal circuits and
data existing just before the STOP instruction. Software
STOP mode Is the same as when the oscillation circuit
stops in HALT mode.

In software STOP mode, if a capacitor (Cgg) Is con-
nected to the SS pin as shown in figure 5, you can obtain
the oscillation stabilizing wait time when releasing
STOP mode.

Setting Software STOP Mode. To set software STOP
mode, execute the STOP instruction. This sets the inter-
nal software STOP mode flip-flop which stops the oscil-
lator and turns transistors A and B off and on,
respectively. Capacitor Cgg discharges through transis-
tor B causing the SS pin to go low.

Releasing Software STOP Mode. To release software
STOP mode, apply an INT or RESET input.

When using the INT input (figure 6), a low at the INT pin
resets the software STOP fiip-flop and turns transistors

79917 -0%

A and B on and off, respectively. Then the oscillator re- :
starts, but since SS is still low, program execution re-

mains stopped. With transistor A on, Css charges and

causes SS to go to a high level. Then, program execu-

tion restarts. The time it takes for SS to reach the thresh-
old of a logic 1 determines the osciflation stabilizing

wait time. ’ ’

After software STOP mode is released, if interrupts are
disabled as in the HALT mode, program execution is re-
sumed from the instruction following the STOP instruc-
tion. If interrupts are enabled, the interrupt procedure is
initiated (address 003H) after the execution of 1instruc-
tion following the STOP instruction. To assure the inter-
rupt, hold INT at a low level until the interrupt procedure
is Initiated. Even with short low level timing, the inter-
rupt procedure will be assured if you place a 1-machine
cycle instruction after the STOP instruction. However, it
is recommended that you hold INT low for at least 2 ma-
chine cycles.

When using the RESET input, a low ieve!l at the RESET
pin resets the software STOP flip-flop. The oscillator
starts and the SS pin goes to a high level as Cgg is
charged. The program starts from address 000H when
RESET goes high. Also, since the oscillation stabilizing
wait time is generated when SS is low, the RESET pin
should be held low longer than the SS pin. When the os-
cillation stabilizing wait time is obtained by the exter-
nally connected capacitor, the value of the capacitor
(CrsT) connected to the RESET pin (figure 4) should be
set at least 3 times larger than that of capacitor Cgg
connected to the SS pin. For example, if Cgg is set to
0.33 uF, Cyst should be 1uF.
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Figure 5. Software STOP Mode Control Circult Figure 6. Software STOP Mode Timing

STOP FIF ) \ g

1Q s Sror. RESET
INT
1 —
(]
. - ° . vw .

g

Execution of STOP
nstruction

Oscillation
_ Stablizing
Walt Time

49-000491A

4-284

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




N E ¢ ELECTRONICS INC 98 Dq LY27525 00L3572 ﬂl’

98D 13572

P
~PD80C40H/50H, ,.PD50H

6427525 N E C ELECTRONICS INC

e, o

(Oy) — (&y)
l t S S T N T "Auea Jnouim 3q L AQ Bu Jojenwinaoe ajeley -0 = N i(+* Ny) — (Ny) Vi
| C (ty)—(0)
: . (0) — ()
I b | L T 4 "Ruseo yBnoiy g | Aq ey solenwnooe ajeloy  9-0 = N (Ny) — (+* Ny) Vo
9-0 = N Joj (4y) — (Oy)
[ } Lo b0 0 L Lt 23 “Aie9 Jnouym 3iq | Aq yal Jojeiniunaoe ajejoy (Ng) — (++ Ny) -~
. . . “Joje|nwnage 1-0=1
b b 1 0 0 0 0 0 + 0 UliM UOIE90] AIOWaL BEP J0 SIUJU0D 3 J9RUIPU HO (29)60T SO =) MO YO
3 l IR | b] I 0 0 L 0 (w *JOJE|MWNOIE YIMm Ja)stBal payeubisap Jo sjuajuod Yo 1aibo]  2-0 = 4.0} (14) Yo () — (v} H Y50
O W % % tp S % L
[ 4 b L0 0 0 o0 4 0 1534 " I0JE|RWINGJE YiM EJep ajetpauitl paiytoads KO eaibo wep 40 (v) — (v) e # 'Y THO
I l bbb 0 L 0 0 0 4 *SJUS}u0 $,101e{NLINIJe 8K} | AQ JUBWIAIIU] L+ () = (y) YO
[ I bbb 0 0 0 0 0 20 "SUBJU09 S,J0Je|NIINIL Ay} | Aq Juawasoag L= (¥) = (v) oy
] 3 bbb 0 b 0 L 0 s (z) Jopeinunage ay} jo Suajuc sy) Isnipe jewloag . v
3 I I I L 0 0 + 0 0 x4 *JOJE|NWINDJE AU} JO SIUBJU0I AU} JBs|) 0— (v) YD
3 3 bbb o6 L b0 0 £ “J0JEJILLNIIR 34} JO S}Usju0d auf} Jualua|dwos) W) 0N — () v
. “Jojgjnunaoe . 1-0 = 110}
l t I 0 0 0 b 0 1 0 (s U Alowaww BJep J0 SjUajU09 Ay} 193Jpu} GNY 291607 AW —v) MOV
| ) 0=
I L d 0 4 b 10 L0 (pug  uoeinwnaze yym saisiBa pejeubisap jo siuajuod gNY fedtbo] 40} (48) aNY (v) — (v) Y INY
G p 2% € tp Sp 9 I . .
4 4 L0 0 L 0 0 £ “J0]2{NUUIRIJL )i BJEP ajeipaluu) payioads ANY 12oiboy REDONY (V) — ()  * ®p VNV
(2)301einwnage 1-0 = 1.0}
] I Il 0 0 0 1 v b 0 (yu euouoyeso Lowaw elep joswaiuod ay Aued yumisespuippy (W) + () + (W) —(y) 1 ®‘voaay
“ (2)10)enuinage J0=110
I I L O T T T 2 ay} 0} JajsiBal pajeubisap aut Jo SIUSjU0S B} A11ed LM ppy () + (9)+ () — () 4 900Y
: . B b % & B S % 4 — — :
2 ? L b 6 0 0 0 0 ' g (croenunsoeey)olelep poyads syl Aueo yym ajepawwippy |, eep+ (9)+ (v)—(y)  EEp# ‘v o0av
| A (@ywonwnace 0=1
l ! J 0 0 0 0 L L 0 (ru 3y} 0} Lojyeao] Alowalw Eep 3y SIUAU0D 3if} 10a1IpUf ppY - o () + W) —~(y) w@'vaay
. . h R
I I L R S N S T (2)101einwnade ays o} Jays|Bau pereubijsap Jo sjuajuod ppy . 10(g) + (W)= () WV aay
Op ) € B % W S % . ad
4 4 I L0 0 0 0 0 0 € (¢)1o1EinwNo2e BU} 0} Ejep payyiaads ay ajelpalL) PpY wEp+ (W) —(v)  EEp#VaQy
. _ 10j2|NWR3IY
siig sy % la %a fa Yo Sa Sa ‘g epoo T, uopdpaseg uopesedo p—
9pog uopesedQ 04
j08 uoponssuf

4-285

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E C ELECTRONICS INC 98 DE.ﬁE'-ié?SES 0013573 0 ]’

C

D 98D 13573
7-79-19-0%

6427525 N E C ELECTRONICS INC

uPD80C40H/50H, uPDS5OH

g e %% f v S % 0=v12+ (3d)— (2d)

[ 2 0 + L 0 L 0 0 L 9 -QJoZ-Uo S} JOJ2IIIN3oR | SSaippe payoads opdwny 0 # v J14ppe — (Ld~00d) -IpPEZNP
0p e % fe ¥ Se % ‘e L=1ine+(0d)—(0d)

2 2 0 L t 0 0 0 L 0 9 ‘M| St | 150} J) SSasppe paygeds oy dunp 0 = L)) Jppe — (£04-00d) Jppe NP
&g l 2% fe te S % <l L= 0LiZ+ (3d)— (0d)

2 2 o L L 0 06 L 0 0 % _ “M0js| 0153} i SSaIppe payioads o) dunp 0 = 0L ppe — (£d-00d) Jppe QNP
g lg 2% f e Se % & L=102+ (9d) — (0d)

? [ 0 L L 0 0 0 0 | 9% -mo) s 1dnLsayu) § ssaippe payoads ol dwnp 0 = | }14ppe — (£9d-00d) ppe iNr
g 'z 2% fe te S % Ll , L=91g+ (9d)— (3d)

2 2 o L L 0 0 L F I 2] ‘mo} s Bey Autea y sseippe pepjoads opdwnp 0 = 9 4ppe — (£04-09d) ppe ONP

! 2 I L 0 0 L L 0 + ¢t8 -abied SsaIppe Ym SSaIppe payaads o} Joanpul dwnp (tv)) — (£0d-02d) V@ ddir

, 480 — (*2d) !

0 e % % e S % Ll (Lippe-0ippe) — (£0d-00d)

[ [A 0 0 + 0 0 8% % O (g }001q SSAIPPE g O Ui SSUppe payioads of duinfjoaug  (Okippe-Eippe) — (94-80d) 1ppR dNF
g e 2% f te S % ‘e 0 =12+ (3d) — (ad)

[4 ? o + 4 0 L L L 0 9 105 5114 By} ) Ssaippe payoeds oy dwnp | = 14 J14ppe — (£0d-9d) JppeLdr
g g % f te S % <l 0=0442+ (3d) — (2d)

[ (4 o + L 0 + L 0 V+ 98 . 185 5| 0d Beyy 1 Ssauppe payyoads of dunp | = 04 41 1ppe — (£0d-00d) _JppeOdr
0p Wk 2% S e S % & 0=94zg+ (5d)—(2d)

Z [A 0 L b 0 b b bl 94 105 51 Gy Auea ji ssaippe payoads o} dwnp | = 91 4ppe — (£04-00d)  dppe QP
g k % % te S % le 0 =gz + (9d)— (3d)

? 2 0o L 0 o0 + O o % (9 195 §1q JOJEInLUND0e J SSaIppe payoads o dwny | = gg j11ppe — (£d-09d) Jppeqgr
1ppe — (£94-93d)
g e % t te S % <l , ‘0 (Y0

Z 2 Y Y N A T u3 “Sjuajuod 13} pue Jaysibas paljiosds auj Juswesaq 1-0=1:1~(4)—(d)  Jppe ' ZNIG

' yaueig

“Joje|nwnoge 10 = )

1 ! S0 0 0 + 0 + 1 (ya 3 Lofyeao] Alowious EJep JO SJUa}u0d ay} jaaipul HOX efol Joj ((14)) Hox (v) — (v) @ 'YX
1-0=1

I l ] 1 ] 1 1 1] 1 1 (Pua “J0JejnWINaoe yym JaysiBas pajeubisap Jo Saju0d HOX 1eajboy 105 (44) HoX (v) — (v) 14y X

B W %t W S % o v

2 [ L L 0 0 L 0 b 1 £a “J0J2NUINITL YIIM ElEP jeipawwl payaads HOX [enbol eEp HOX (v) — (v)  Elp#'v X

I L I ¢+ + 0 0O 0 }+ 0 “JOJBINLLINDDE U} U} SAIGOU UG- 2 BUY dEMS (Ey-Oy) «—(Ly-Py) v dVMS
(0y) — (9}
. (9)— (tv)

! 1 I L+ 0 0 L } 0 29 “Rued ybnoyr 3 | Aq Jubu Joeinunooe ey 9-0 = N i(+ Ny) — (V) LR

(iwo2) Jojejnuinaay

ssig wpky 9 ‘g % Sa 'a fa Ya la opod uopdpaseq uopuedp Sjuowsup

opog uojeisdo oH
{yuo9d) 195 woponasu|

4-286

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E C ELECTRONICS INC 98 E‘ L427525 0013574 2 r

6427525 N E C

NEC

98D 13574

D

#PD80C40H/50H, .PD5OH

ELECTRONICS INC

7-¥7-/7-0%

5

! i L L0 L 0 o+ b "piom snjejs weaBosd 3y} ojuf JoJe|RINIIL JO SIUBIUD 3RO (v) — (msd) ¥ ‘MSd AOW
% b % % W S % b ! : _
4 2 10 0 0 L b0 b f{tha *Riowaw eyep ojuj ejep payjoads au} ajeipawi) anoj 10 = 1 'ejep — (1)) eIep# 1Y @ AOW
1 1 10 0 0 0 1 0 I (w "UO}j230| AJOUaW BJEP 0)ul S}uajuod JOJRIRWNIIE 193U} A 10 = 1 :(v) — ((1n)) ¥4 @ AOW
I ! P T S I T B S )X 18j516e. payeubisap ay} ojul SJUBIU0T JOJEINLLNITE BAO 1-0 = 1(y) — () v 4 AOW
O b % % W S % H
2 2 I 0 L b b8 b (g 1sisiBes peyeubisap ayj oju) ejep paytoads ay) sjeipawiul A0 -0 =1eep— (1) ejep# Uy AOW
I 1 Lot b0 0 0 b 29 “JOJE{ALLINITE BY) 0ju) PIoM Snjels wesBioid ay) jo Suau0d anoW (Ms3) — (v) MSd 'Y AOW
“JOJe|NtnJoe
! L Jo0 0 0 bbb b 8y}.0u) Uoijen] AL Blep JO SJUB0S Ay} 10aJPU} N0 =100~ () W@ VAW
) “Joje|nwnaoe
1 ! L S S T T A S )1 auy oju; s1ajsibas pajeubjsap sup 4o Siusiuo ay) ano L0 = 1:(14) — (v) W'Y AOW
Op W o € ¥ S % &4 .
4 2 I L 0 0 0 L 0 0 €2 J0}e{nWIN3JE 8y} 0ju} Riep PaKIaads ay} ajeipaLuLy) a0y eep—(y)  eIep# 'Y AOW
sanoly ejeq
1 b 0o L+ o6 0 0 0 0 1 g "3powu dojs a1emyos 0} 149 SieS d0Ls
1 ! L 0 0 0 0 0 0 0 10 “apoty Y2y sajeniu) LIVH
1 1 L0 L0 L 0 b oL SQ “Rlowaw ejep Jo (Le-p2 SUONEDO)) | YUBG 10915 L —(s8) 194138
3 I L0 L 0 0 o0 L | 4] “Raousaus eyep Jo (2-0 Suojjean) 0 Yueq J93jes 0—(s8) 084 138
! ! [ A A T 4 “Riowaw uietboid j0 (G60p-8402 SuONLIO}) | Yueq 19sjes 1 — (480) 19 138
l 1 L0 b 0 0 b b 53 “Raowaw weiboid o (2102-0 Suoleao]) 0 Hueq 19333 0~ (480) 09N 138
! ! L0 L0 L L 0 s "L td Jndjno %9019 8y} 3jqeu3 : 10 0INT
! i L0 1 0 + 0 ¢ 0 & “Indul dn.igju} eussixa ay) ajqesig 18ia
! 1 L 0 L 0 0 0 0 0 S0 “Induf ndLiaju) [BuIaIa ay; 3jqeu3 1N3
(oquog
g lp % Gt t G % L . L=v42+(0d)— (9d)
4 4 6 L + 0 0 0 + } 9 "0 SI JOJB|AWNIJE §) SSAIpPe payoads oy dwnp 0 = v §l Jppe — (£94-02d) ppezpe
. & le % f te S % <l . © 0=zt (9d)—(9d) o
4 [4 o } L 6 + 0 t+ 0 9 "L BSi| 13} )i ssaippe payoads oy dwnp | = 1) i ppe — (£04-094) JppejLr
Ol % f t % % & _ 0= 0Lz + (9d) — (3d) '
[ 4 0 L + 0 + + 0 0 9 "L BS10159) )1 Ssasppe payoads oy dunp | = 0L Y ppe — (£94-00d) ppegLe
b le 2% € ¥ % % L& S 0=43102+ (9d)— (0d)
4 2 0 + L 0 + 0 0.0 9l °} 01108 S Belf Jawn y1 ssaippe payiads o} dwnp | = 41 )1 Jppe — (£94-094) Jppe 4jr
: g (w02) youeig
saikg spky 9 g %¢ ®a '3 Sg % ‘g oepod vopdpateq uopviedg Juotsuy
pog uopeiedo *H .
(3u09) yos uoponssuy

4-287

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E C ELECTRONICS INC 98 DEI LY427525 00135?5 4 r

C
7T=9-/9-0F%

88D 13575

6427525 N E C ELECTRONICS INC D

#PD80C40H/50H, .PD50H

, L . 0= (by=ty)
L 2 d d 1 1+ 0 0o 0o 0 (S “J0je|nwnage ajul (L-t) Wod pajeutjsap Jo sjuajuca aron Iy = d:(dg) — (Ey-Oy) dd 'y QAOW
1 2 0 0 0 t 0 0 0 0 8 “10Je|RWNAJE 0}u) BlEP Sng pagoys indu| (snq) == {v) Sng 'Y SN
! 4 d d o t+ 0 0 0 0 (Suo I0jejnwunade ojuj (¢-1) Lod pajeubisap woy) ejep Indu| S e-b=4d(dd) — (v) dd ‘v NI
. ly=d
L 4 d d . 1 L 0 0 + {gue (z-p)vodpereubisap uym ojeinunage Jo Susuoo ANY 00T (Ey-Oy) Ny (dd) — (dd) v 'dd NV
op p % € tp S % I *(g 401) wod -h=d “elep #
1 2 d d o 1+ L 0 0 I (s pajeubisap yim ejep payioads ajeipawiug Ny (eaibor . e1ep ANV (dd) — (dd) ‘dd INY
o % % f Y S % I eep #
[ 4 0 0 0 L V 0 0 ! 86 "SI §0 SJUajU0D YIm BJED Pa1jI03ds ajeIpaLuwl INY (ed]60 jep ONY (sng) — (snq) ‘sng INY
4 wding /ndu)
! 1 Lo, 0 0 L 0 I g "0 031 By} Jo sjuajuod seajy 0— (14} 14410
1 L I 0 + 0 0 0 0 |} o8 "0 0} 0 Bey} jo sjusjuoa Jeai) 0— (04 04410
! L Lt L0 L0 0 L 26 *0 0} 39 Aued Jo Sjua)uod Jea|) “0—(2) JH19
L ! L0 + 0 + + 0 L 8 14 Belj 40 Sjuaju02 Juawa|dwo) (14) LON — (1) 147dD
L 1 L 0 + 0 L 0 0 | 6 "0+ Bey Jo sjuajuoo uswa)duwiod (04) 10N — (04) 041d9
3 L F L L0 0 L 0 L I “Ng A1 o Sjusjued juawa|duo) (9) Lon — (2) 971d0
o sfiely
. ’ . . 10 =1 4
I ! I 0 0 0 b L 0 0 (pug -Aiowsw ejep pu Jolenunaze jo Sjuajuod yg-y 10anpul abueynxy E((y)-0((m)) ~—CEy-Oy) * 1D ‘v aHIX
S T o . “Riowau . :
1 L 10 0 0 0 + o0 0 ({u BJEp U} UOJEO| PUE JOJBJNWNIJE J0 SJuajuod joalipuj ebleyag 1=0 = 1 (1)) =—={v) H® 'Y HIX
i L 11 3 1 0 4+ 0 0 (e "sjusjuod s,ajsibas pajeubisap pue Jojeniunaoe au abueyax 2-0=1'(1g) =—(¥) 14 'Y HOX
*flowaw )
! H ] 0 0 0 I 0 0 1 (s BJEp [BUJA}Xa OJu} J0JB[NUINIOR 3U} JO SUAJUOD Ay} 103J1pU] BAO 10 = 4 4{y) — ((19)) V ‘4 @ XAON
) . ‘J0j2nwngge .
3 [ 10 0 0 0 0 0 + T - 8U} ojuy Aiowwaw Bjep [ewalxs JO SJuBJU03 8y} joalipu; BA0W M0 =2y} —{y) 4@ VXMW
: . s ST ((2d)) —~ (v) "
_ . 100 — (H94-804)
3 4 1+ 0 0 0 + L } g3 J0JeINLLINg2L 8y} oju) € abed u) ejep weiBosd anop (v)— ({0d-02d) V@ 'VEdAON
. , C C ) (0d)—~) -
1 4 L L0 0 0 L. 0 } gV ' I0Jejnwnade i} ojus abied 1ua1no sy} uj eiep Kol C (W) —~(od-%d) Y@ vdnow
. , {1u09) saroyy epeq
soiig soppkyg % ‘g %9 ®a g Sag %q ‘g epoy uopduoseq uopeledo ouowsuy
#po) uopesedo XoH
(3uo9) jos uononysul

©
]
&
<

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E ¢ ELECTRONICS INC 98 DEJN wu27525 001357k b r

7-79-/5-08

~PD80C40H/50H, uPD50H

98D 13576

>

6427525 N E C ELECTRONICS INC

[ 3 L0 L 0 L 0 L 0 S 1WA 10} JUN0D LRlS . L1418
1 1 l 0 X 0 ’ 0 0 I 0 %172 “19jJunod JusA8 J0j Junod tu_w. IND LHIS
! 1 b0 L 0 0 + L 0 59 “JoJuN09 UaAS 0} JUN0D doig INILdOIS
1 } 0 [ 0 0 0 L X 0 29 “1JUNGI / 3w} OJU) J0JE|NWNJJE. J0 SJuaJU0 JAOW ~<v e A .C " A ,._. AOW
1 L 6o L 0 0 0 0 L+ 0 o “JOJEINWINDIE O} JBHINOI / JaLLL} JO SIUSIUCD BAOY - © L'YAOW
} L b0 0 L L 0 0 & “ndino 4ajtined / Jauws} Jog Geyy 1dnusau) fewsaju sjgesig _ ILNOL SI0
] ! b 0 L 0 0 I 0 0 S “Indjno Jajuned / Jawi Joj Geyy 1dnusauy feusajuf ajgeus . ALNOL N3
18junoy / 1wy
((ds)) — (“msd-rmsd)
((as) —(ad) -
! 4 L L 0 0 L 0 0 €6 "piom sniegs weiBosd Buniolsas supnosqns woly winjay L — (a8} — (d3) 413y
{ash—(0d) ~ =
l 4 b L0 0 0 0 0 I €8 “pom snie}s wesbod Bupaojses Jnoypm aunnoigns woi winjay b = (dS) — (dS) 13
480 — (Had)
(Lippe-Oippe) — (£94-094)
(Otippe-Bippe) — (Og4-894)
e ke % & v S % L+ (d) — (d9)
[ [ 0 0 L 0 | B8 6 O (g “aupnoigns pajeubisap ey (4msd-*msd) {9d) — ((ds) ppe 11Y)
sugnoiqng
-0=1
1 ! 10 0 0 L 0 0 0 (pu “Uojjeao] Aiowaw Bjep 4o Sjuajuod ay} | AQ J0R11pul Juawasou| 1+ () — ((4)) HO N
L 1 I 0 L L0 0 0 (W saisibias pajeubisap 4o swajuoa | Aq Jualwaiou) 10 =11+ (1) — (1) 4 INi
! 1 L T T R B A A 1% JajsiBal pajeubisap jo sjuaiod | Aq juawaioag 1-0=1"} — (14) — (14) 4030
sigsibay
i 2 d d 0 1 ! ! 0 0 (shg *(2~1) uod pajeubisap o} J03e|nLunade Jo SjuaUed Inding 2 = d{y) — (dq) v'dd TLN0
1 H 0 L 0 0 0 0 0 0 2 *SNQ 0JU0 JOJ[NLUNIIL JO SUSIUCD Jnding (Y)—(snq}  v°snaLno
O W o % W 9 9 o -i=d eep #
4 ? d d 0 L 0 0 0 | (5 (z-1)uod pajeubisap ywm eep poyioads ajeipawL) HQ RoiSo] BJep 40 (dg) — (dd) ‘dd 10
Lr=d
L [ d d 1 1 0 0 o0 I (sug  “(z-v)uodpajeubisap yum JolEININIOE J0 SHUACD YO 01607 *(Ey-Dy) 4o (dd) — (da) v 'dd Q740
Op _,u o mu ¥p mu S lp Blep #
4 2 0 0 0 L 0 0 0 88 *SNQ J0 S}U8JL03 LM elep payjoads ajeIpaluun Y eaBo BIEP YO (snq) — (snq) 'Sng 140
1 [ d d | | 1 1t 0 0 (g “(2-v) vod pajeubisap o) Jolejnunge jo spualu0d MO - = d *(Ey-Oy) — (dg) v ‘dd QAOW
(u0a) ndsng /
wfg  spk) Og g g ®q %g Sg % g epoy uopduoseq uopesedo Sjuoweuly
9pog uojesedo XoH
(3u09) 105 uononssuj

4-289

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E C ELECTRONICS INC 98 I)E_I L427525 0013577 & r

88D 13577

)

6427525 N E C ELECTRONICS INC

uPD80C40H/50H, .PD50H

NEC

79979 -0g

4=x; 006y g=xgobed . =xigebed g=xiebey
a = x:9ebeg 6 = X:pobeq g = x:gabeg L=xigabed
) uopansul TIVO (@
3 = x:,efeq v = X:gebeq 9 = x:gobeg 2 =xjebed .
0 =x:;9ebed © g = x:yoebed ¢ = x:gobeg 0 = x:pobeg
. uoponsul diwr (Q
4=xdg g=x8g 1=xfg e=xilg
a=x9% e=x'g g=x%g (=x0g
S uoponiisu| agr (e
"wao__oumam_mu_nmeuUm.oho.m_:Ezoomu:.oonm._ex__om:.m>xoco=._.@

d=uld Q=USd V=Ugd
3 =ugd O =Uuipd 6=Uuld
:$M0||0} S S| SH0d 013108dsS 10} U Jo anjeA xey ay L (G)
. ' L=uiH® 0=UQH®
Bujssaippe 1081|pu| (Q

d=uy g=usy g=ugd 6=uiy
[ v @ =ugd o =upd v =ugy g=uigy "
Buissauppe 108110 (8

1SM0]|0} SB §) S16}51681 9)J|00dS 10 U J0 Bnjea xay ayy ()
‘uoponuisu) Bugpuodseuod ey) 40 epoddo sy u| g ._Qu_.._m 1 8JAQ U} pa|j10ads aJe elep pue s65501ppE O} saouasaey (€)

. “SUOJONLISU| 950U} 10} SUOPENDE LOKAUNY 6U} U] UMOYS BJe SUORORASU] Beyy Aq PassaIppe .
Atjeoyioads are ey SBEl MOJISAD OU S| B0y} USYM sBej; AL1eD By} JEa|o PUE (10]2|NUNIDE 6L} JO € 1 JO MOJHIBAO UE S| 816U} Uym 10s 5t Bel} ALED AIei|}XnE 6uY) JOJe|NUINIOE Bl Ul MOJ31er0
ue 1 1oy} usym sBeyy A11E0 6y} 195 SUOJONJISU) 050Y | "SUopENnbS UojIoun) aARoadsal ay} L UMOYS J0U aIe Yojym ‘sBel ALreo oy} 100)4. SUSi}onISU) va PUE ‘0aQY ‘aay eyt jo uopnoexy (2)

‘Aleajoadsas ‘spod pue 10351661 poy}|oads JO 8n[eA 1iQ JOPIO-ISBMO] BU} JO SeNjeA ppoJUS I des d pue 4 suojeub)sap apod uogonnsul Areulg (§)

. . 0joN

I ! 6 0 0 0 0 0 0 0 (0 . “pauusoyed uojjesado oy dON

o . SnoauejRISIN

sofg  seky O lg %g fg Yo Sa % g e . vopdusseg uopeisdg ojuoweup
" epoguopuiedo Yo . . Co : :

(1u09) 395 uopdONAISU|

4-290

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



N E ¢ ELECTRONICS INC 98

Ll

I)E‘I LY427525 00L3578 DT

7-¥9-/9-08%

uPD80C40H/50H, u.PD50H
— 6427525 N E C ELECTRONICS INC D 98D 13578
Symbol Definitions
Symbol Description Symbo! ) Description
A Accumulator SP Stack pointer
AC Auxiliary carry flag T Timer
addr Program memory address (ag~ay) or (ag-ao) TF Timer flag
b Accumutator bit (b=0-7) T0, T Testable flags 0, 1
BS ' Bank switch # Pretix for immediate data
BUS Bus port @ Prefix for indirect address
A Carry flag X Indicates the pex number corresponqipg t.o the
CLK Clock signal z;t;lrlar?‘lélalor bit or page number specified in the
CNT Event counter (x) Contents of external RAM location
data Number or expression (8 bits) ((x)) Contents of memory location addressed by the
DBF Memory bank flip-flop contents of external RAM location
FO, F Flags 0,1 -— Reptaced by
| Interrupt AND Logical product (logical AND)
n Indicates the hex number of the specified register OR Logical sum (logical OR)
or port EXOR Exclusive-OR
PC Program counter N Complement X
Pp Port designator (p=1, 2 or 4-7)
PSW Program status word

Rr Register designator (r=0-7)
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