UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Kedua
Sidang Akademik 1998/99

Februari 1999

ZAT 281/4 - Pengantar Mikropemproses

Masa : [3 jam]

Sila pastikan bahawa kertas peperiksaan ini mengandungi DUAPULUH ENAM muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.

Jawab kesemua LIMA soalan . Kesemuanya wajib dijawab dalam Bahasa Malaysia.

1. a)
b)
c)
2. a)

Berikan perbezaan di antara bahasa penghimpunan dan bahasa paras tinggi
(20/100)

Tuliskan aturcara penghimpunan untuk mikropemproses 8085 bagi mengira 20 x 8.
Hasil darab tersebut hendaklah disimpan di alamat 20AAH. (30/100)

Tuliskan aturcara penghimpunan bagi menyalin data di ingatan 205AH hingga 207FH
ke ingatan 20BAH hingga 20DFH. (50/100)

Berikut adalah sebahagian daripada aturcara yang sedang dilaksanakan oleh
mikropemproses 8085:

XRA A
LXIHL, 2000H
SHLD 2020H
XCHG

LHLD 2020H
SPHL

STAXD
INXH

MOV M, H
XTHL

Nyatakan kandungan semua alat daftar, flip-flop bendera, dan ingatan yang terlibat
dalam bahagian aturcara tersebut selepas perlaksanaan arahan XTHL.
(50/100)

..2/-
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b) Berdasarkan aturcara berikut:

ORG: 2020H
ANI 00
MOVC, A

LOMPAT: INRC

NOP
MOV A,C

ANI 80H
JZ LOMPAT
RST 1

-
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;Set alamat aturcara
;Kosongkan akumulator

;Set pembilang

;Tingkatkan pembilang
;Pelambatan masa

;Muatkan kandungan pembilang
;ke akumulator

;Uji pembilang

;Ulang jika belum selesai

Tuliskan kod mesinnya di alamat yang bersesuaian.
Tentukan masa yang diambil oleh mikropemproses 8085 untuk
melaksanakan aturcara tersebut, sekiranya frekuensi jam mikropemproses

adalah IMHz.

(50/100)

3. Aturcara I/O berikut berperanan untuk memindahkan data daripada peranti sisian ke
ingatan RAM sistem mikropemproses di Rajah 1;

GEL:

NANTI:

MVI A, FFH
OUT 02H
MVI A, O1H
OUT 20H

LXI, 20A0H
MVI C, 14H
MVI A 40H
OUT 21H
IN 22H

ANI 80 H
JZ NANTI
IN 00H
MOVM, A
INX H

MVI A, 00H
OUT 21H
DCRC
ORAC

JNZ GEL
RST 1

;Muatkan akumulator dengan FFH
;Keluarkan kandungan akumulator ke pot 02H
;Muatkan akumulator dengan 01H
‘Keluarkan kandungan akumulator ke pot 20H

;Tetapkan penunjuk HL
;Tetapkan pembilang
;Setkan bit MULA

;Hantar bit MULA tinggi
;Ambil bit STATUS
;Pencilkan bit STATUS
;Tunggu sekiranya peranti tidak sedia
;Input data

;Simpan data
;Kemaskinikan penunjuk HL
;Set kembali bit MULA
;Hantar bit MULA rendah
;Tingkatkan pembilang

;Uji jumlah data

;Kembali jika belum habis

3=
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Terangkan secara ringkas bagaimana pemindahan data tersebut dilaksanakan oleh

mikropemproses.
(30/100)

Terangkan peranan empat arahan yang pertama dalam aturcara tersebut.
(20/100)

Nyatakan bilangan data yang dipindahkan dan di alamat manakah ia disimpan?
(20/100)

Ubahsuai aturcara tersebut, sekiranya SO byte data di ingatan RAM beralamat

20A0H dan ke atas hendak dikeluarkan ke peranti sisian.
(30/100)

Berdasarkan litar sistem mikropemproses yang ditunjukkan di Rajah 2, tentukan
alamat-alamat berikut:

i) RAM
i) ROM
ili) Nombor-nombor pot, alat daftar perintah dan alat daftar pemasa bagi cip 8156.

iv) Nombor - nombor pot dan alat daftar perintah cip 835S5.
(50/100)

Tuliskan aturcara mudah untuk menguji antaramuka di antara mikropemproses dan
penukar analog ke digital ADC0801 dalam Rajah 2. Lakarkan satu letaran isyarat

yang mungkin diperhatikan pada pin AD1 - AD7, A8 - A15, ALE, WR , RD , dan

I0/M . (Gunakan lampiran yang diberi).
(50/100)

.4/

247




.

[ZAT 281]

-4-

5. a) Terangkan, apakah yang dimaksudkan dengan restart perisian dan restart
perkakasan? Nyatakan lokasi-lokasi vektor bagi kedua restart tersebut.
(30/100)

b) Penukar analog ke digital ADC0801 di Rajah 2, dikawal oleh mikropemproses 8085
melalui suatu pot I/O serta beberapa bas kawalan. Tuliskan suatu aturcara
penghimpunan yang membolehkan mikropemproses merekodkan 10 data yang telah
ditukarkan ke bentuk digital untuk disimpan di mana-mana alamat dalam RAM

sistem tersebut.
(60/100)

c) Cip ADC0801 memerlukan sistem isyarat jamnya yang tersendiri. Kirakan frekuensi

jam bagi cip ADC0801 dalam Rajah 2.
(10/100)

.8
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LAMPIRAN B
- 7 -
8085 Instruction Set
U INSTRUCTION BET ENCYCLOPEDIA MOV, M {Move from mamary) Xl r::;‘ }‘“.(;‘y'l [lgld register pair immadiate)
the ensuing doren Pagee, the complete N - U LY = (byle
hush mume‘:“lon set is described, grouped In The cantent of the memasy location, whase (r) — (byte 2)
&dez under five diffsrent functionat hesdings. wdlfgﬂ 1 In registera K and L, is moved lo “"M‘ Aok “:'.,'.".:..“"::,‘;’:."ut‘.“'f?é’u'{‘."" s
f or
¥ follows: - r-akii - fp. Byte 2 of the insiruction i moved into
T T T 1 T the low-order register (ri) of the register palr
1.Data Trensfer Group — Moves data be- © 110 D Bt v 0O re. A )
tween registers or bétween memory 1 e T T T
locations and registers. Includes moves, Cycles: 2 o o{(m P|O O O 1
loads, stores, and exchanges. (Ses States: 7 - -
eiow.) Addressing:  reg. indirect low-order data
2. Atthmetic Group — Adds, subtracts, in- Flegs:  none
craments, or decremants data in N
registers or memory. (See page 4-13.) highosder date
3. Logic Group — ANDa, ORe, XORs,com- MOVM, ¢ {Move to memory) Cycles: 3
pares, rotates, of compismants data in () (W) - (1 States: 10
registers or between memory and & The centent of register r 1S moved to the Addressing: immediate
register. (500 page 4-16.) memory locstion. whose address is In Flags: noone
4. Brench Group — Initlales conditionnl o rogisters H and L.
unoondiional jumpe, calls, retums, and T T T T 1
restents, (300 page 4.20)) 0 1 1 1 D|8 & S
S. Slack, YO, and Mechine Control Group
_ = includes instructions for mainteining Cyctes: 2 LDA ador (Load Accumutator direct)
_ the stack, reading from input ports, States: 7 (A) - {(byte 3Xbyte 2))
writing to output pons, setting and AdGressing:  reg. indirect Tha content of the mamory location, whose:
reading interrupt masks, and satting and Flegs:  none address is specitied in.by2e 2 and byle 3 oF
clesring fisgs. {See pape 4-22.) L the instruction, ip movid to register A.
ol T vl B L T
The formats described in the encyctopedia : : 0 ¥, Mwa &G0 =0
refiect the assembl _| ,m“:do. moé‘”d by mvi (r;)‘n(.byi é'Mon Immediate) -
Intel-suppliad assembler, used with the Inteltec® gy loworder aodr
The content of byle 2 of the instruciion is
developmentsystems, moved 10 register r.
. highorder addr
| 1 1 I h)
0 : 0 D 0. D 1 1.0 Cycles: 4
—_— — a—— States: 13
data Addressing: direct
‘ Fiags: nohe
Cycles: 2
States: ?
Addressing: immediste
' PO STA addr (Store Aecumulator direc)
48.t Data Traneler Orou ¢ Ascumuiator
This group of lnwucuon: transters data to and Ere e - JA) ietor s moved o
lrom registers and memory. Condition flegs sre  MViM, data  (Move tomamoty drmediste) the memory localion whose address is
not alfected by any instruction In 1his group. (H) (LY — (oyte 2 specitied in byie 2 aridbyte 3 of the instruc-
The ocmu'n of byte 2 o'::: l°ivmmr:ﬂon is tion.
moved © the. memory tion whoss ad.
MOV 11, r2 {Move Register) T T . T T T
1 = 2) Orees Is in registers N and L. 0 0 1 3 0o o 1 0
The contem! of register r2 is moved 0 1 T | [ T 1 T —
register rd. 0 ] 1 i 0 1 1 () " loworder adar”
B ¥ = ] | e == e = -
o y|e-o D|s s SJ daa high-order edar
Cycles: 1 Cycles: ¥ Cycles 4 s 5
States: 4 States: 10 States: 13
Acdressing:  reglster Addresaing:  immediteg. indirect Adoressing: ~ direct
Fiags: none Flags: rone | Flags:  none

2 5 1 ...8/-




LHLD addr

LAMPIRAN

{Load H and L direct)
{L)~((byte 3Kbyte 2)) L
(H)~((byte 3)byts 2)+ 1)

The conteni of the mamory location, whose
address (s epecified in byte 2 and byte 3 of
ihe instruction, is moved to register L. The
content of tha mamory {ocation al the suc-
ceeding addreas is moved to reglster M.

= s S o =
¢ o 1+ 0 1 o 1 0

low-order add?

higho/der addr

Cycles: 5
States: 16
Addressing: direct
Flags: none

SMLD sder (Store N and L direcl)

Kbyte Jxdyte 2N -10

({byte Xdrie 2)+ N—(KH)

The content of reglaier L |s moved to the
memory [ocalion whoss addrees (8
epecitted in byta 2and byta 3. The contant
of registar H la movad to the succeeding
memary |ocation.

N RS D T M VN R
oo 0 t* 0 o0 o0 v O

low-order adar

high-order addr

LDAX rp

Cycles: 5
States: 16
Addreseing: direct
Flags: nons

(Load accumulator indirect)
A} = ((rp)) i
content of the memory location, whose
address Is in the register pair rp, i moved
to register A. Note: only regisier pairs
rp=B (registers 8 and C) or =0
{regisiers D and E) may be specified.

STAX rp

T 1 T 1 T
0 O0O|R P |1 o 1 0
= - Cycles: 2
States: 7
Addressing: reg. indirect

Flags: none

(Stere accumulator indirect)
ursh - )

The content of register A is moved to (he
mamory iocation whose address is in the
reglater palr rp. Note: only register pairs
rp=8 (registers B and C) or rp=D
{repisters O and E) may be specified.

I I | 1 I
0 () PO D= e i | 0

Cyclas: 2
States: 7
Adaressing: cep. indirect
Flage: none
XxCcna (Exchange H and L with D and E)
(R} ~ (D)
{L) ~ (E) .

The contents o!.registers H and L are ex-
changed with the contents of registers D
and E. '

1 I L T 1 T
b 1 1 (] 1 0 1 1

Cyc es: 1
States: 4
Addressing: regisier

Fiegs: none

-8

4.6.2 Arithmetic Group

This group of instructions perfosms arithmetic
operations on data in registers and memory

Unigss Indicated othenwlae, ail Instructions in

thie group alfect the 2asro, Sign. Parity, Carry,
and Auxiliery Carry Hegs sccording ta the atan:

dard rules.

All subtraction operations sre peérlormed via
two's complement arithmetic and set the carry
fing to one 10 Indicate a borrow and ciear It to

Indicate no borrow.

ADD r (Add Regisler)

-+

The content of register 7 is added to the
content of the accumulator. The resuit is
placed In the accumulator.

T T T T T
1 0o o 0o o0|S s S
Cyeles: 1
States: ]
Addressing: register
Flage: S,P,CYAC
ADD M (Add memory)

(A} = (A) + (HQLD

The content of the memory location whose
addrese s contained In the H and L
teQistera is added to the content of the ac-
cumulator. The result (s Diacad in the ac-

cumulator.

Cycles:
States:
Addressing:
Flags:

- ADI dete

(Add immediate)
(A) — {A) + (byte )

The content ol the second byle of the in-

atruction |s added to the content of the ac-
cumulator. The result is piaced in the ac-

cumulator.

Cycles: 2
Stetes: 7
Addressing: immediate 5%
i Flags: ZS.P.CYAC ™ "
ADC ¢ (Adc Register with carry)

{A) — (A} + (1) + (CV)

The content of register : and the conlent of
the carry bit are added to the content of the
accumulator. The resull is placed in the ac-

cumuisior.

[zAT 281

ADC M (Add memovy with carry)

Tha conten! o1 he memal) tacer
2 conlenl o memary iocs
sddceca I8 contained N the ﬁnm
registers and the content of (ho CY 189 arg
added to the sccumulalor. Ths rusufi iy
placedin the acsumulator.

| AR T . I . |
10001110'

ACI dits

Cycles. 2
States: ?
Addressing: t8g. Indiregi

Flags: ZS.PCYAC

(Add immediate with carry)

(A} = (A) + (byte 2) + (CY)

The content of the second brie of tha in:
struction and the content of tha CY fiag are
added to-the contents of the accumiiator,
The result Is placed In the accumulator.

data
Cycles: 2
States: 14 ;
Addreasing: immediate .

Flags: 2SPCY.AC

SUB ¢ " {Subtract Register) ;

(A) ~ (A) = {n) I
The content of register r is subtractedirom
the content of tne accumulatos. The rasull
is placed in the.accumulator.

L TR e SN I ==l
1t ¢ 0 t 031.8 & S

Cycies: ]
States: 4
Addrassing: istar

Slags: - Z5.P.CYAC

“\a e ge N |
2

suBs ™ (Subdtract mh’uorv) . ot

(A) ~ (A} < (HY (L))

The content of the memory ioc8ion whose
address is conteined in the H end .
registers s subtracted from (he content of
the accumulator. The resuit is placed In the
accumulator.

SU! dats

Cycles: 2
States: 7
Addressing: - reg. indlrect

Flaga: ZS.PCYAC

(Subtract immediate)

{A) — (A) - (byte 2) a i
The cont nt of the second byte Of the n;
struction s sudtracted from the content @
the accumutator. The result is ptaced In the
accumulator.

Cycles:

States
Addressing
Flags

1
4
register
2,SP,CyAC

252

data

Cycles: 2
Siates: 7T
Addressing: immediate
Flegs: 2.SP.CYAC




LAMPIRAN

| X}

(Subtract Register with dorrow)

A) - (&) - () - (CY)

The content of register ¢ and the contan) of
the CY liag are both subtracted from the

OCR ¢
-1~

{Decrement Register)

The content of register ¢ is decremented by
one. Note: All condition flags sxcept CY

accumulator. The result i3 placed in the ac- are affected.
cumulator. -
I T T T e T T T [ T T
1 0 0 1 1 5§ 8 6§ 0 o/lo o © 1 aQ 1
Cycles: 3 Cycles: 1
States: 4 Staes: 4
Addressing: repisier AGQOIe2sing: regisler
Flaps: ZSPCYAC Fisgs. 2.S.P.AC
B8 M (Budtract memary with Borrow)
§A) ~ (A) - LD - €N OCR M {Decremani memory)

The conleni of the memary iocation whose
saaress la conained in the W and L
regisiers and the content oi ihe CY lag are
both sublracted (rom (he eccumutalor. The

address

() 0N — (D - 1

Tha content of the memory location whose
Is conwined in the W end L
1egiaters {8 decremented by one. Note: All

[ZAT 281]

{Decimal Agjust Accumulialor)

The eighi-bit number i the accumuimior is
adusifd to Jorm two four-bit Blaayy-Coded-
Decimai digita by Lhe following proosss:

1.1 the vatue of the lease signiiicant 4 bis

of the accumulator Is grester han § er it
1he AC liag I3 set. 8 is saded to Ihe ac:

cumulator.

2.1t the vaiue ot the mosi signilicant 4 bits
of Ihe accumuiator is now greaterthaa 9,
ot it the CY fiag is set. 8 is s0ded o the

most significant 4

cumuylator.

bits of 1he ac-

NOTE: All fiags are affécted.

-

T 1 =4,
o 0 1 0

Cycies:
States:

Flage:

1
4
ZSP.CY.AC

result ie pisced In the ecoumuiator.

condition tiags excepl CY are affected.

S e T T T T
1 o] 0 1 1 1 1 0 0 ! o . | 1 ! Q i 1 J 0 ! 1
Cycles: 2 Cycles: k]
States: 7 States: 10
Addressing:  reg. indirect Addressing:  reg. indirect
Fiags: ZS,PCY,AC Fiags. 2SPAC

SO! date
borrow)

(Subtract Immediate with

(A} = {A) - [byls 3) - {CY)

The contents of the second byte of the in-
struction and the contents of the CY tlag e 8
ara both aubtracted from Ihe accumutator. .

INX rp

(increment register pair)
() frl} ~ i) ted) + 8
The content of the register pair rp is in-

483 (logk Growp N

This group of instructions performs logical
{8oolean} operations on data in regiaters snd
memory and on condition fiags.

Untesa. indicaled otherwise, all Ingtructions in
1Pxs group eifect ihe 2ero, Sign, Parity, Auxiliary
Carry. and Carry fings according to the sian:
dard ruies

ANA ¢ {AND Registar)
A} = (A} A I}
Tha conient at regiater r is logically ANDed
with 1he content of Yne accumulatyr Tha
tesult |3 pleced inthe accumulater. The CY

The resuit is piaced in the accumulator.

cremented by one.Note: Na condition tlags

T | A | T . 1 1
1 T 0 1 1 1T 10
Cycles: 1
Gaa Stales: 6
™ Agdressing: register
Flage: none
Cyciea: 2
Siates: 7
Addressing: immediate
Flags: 2S.P.CY.AC ocX p {Decrement register pair}
() &) ~ (rh){el) — 1
The content of the repister air tp is
INR ¢ {Increment Register) deeramented by ons. Note: No conéition
N~ +1 liags sre elfsciod.

Tha content of register r is incremented by
one. Note: All condition fisgs escept CY 7 -

Nag ls clonred end AC 13 1sl.

I | ST T B I ]
1 1] 1 [+] 0 s 8 5
Cycles: 1
States: . 4
Addressing:.  regQister
Flags: Z.S.PCY.AC
ANA M (AND memory)

{A) = (A)A (M) ()

The oonlenls of the memory locatleon
whaed nddrans is coniainad in the W and L
registers (g iogically ANDed with the con-
tant of 1he eccumulsior. The reaull s
placed in tha Rccumulator, Tha CY flag Is

ciegred end AC (e set

A0

Cycles: 2

Statas: ?
Adoressing: reg. indirect
Flags: 2.8P.CYAC

are affected. 0 ¢ | R F 1 0 1 1
] T 1 I ]
o olo o o 1 1] 0 Cycies: 3
Slates: 6
Addressing: register
Cyclas: 1 Fiags: none
States: 4 '
Addresaing:  reglater .
Flags: 2SP.AC DAD p [Add register gaif (o K and L}

(RICL) — UM (L) » 1

{incrament memory)

() () ~ (HI{L) + (b [eD
The conteni of the registes pav rp is addad
{0 1he conent of iha register petr H ano L,

AN dets (AND immediate)

(A) = A} A (Dyle 2

The content Of the second byte of the in
strucrion 13 1ogically ANDeSd with the con
lents ¢ the accumulator. The resqlt s
plag ed in the accumuisior. The CY iing u

The conlent of the mamocy iocation whose
addrass I3 contained in. the H end L
regiaters Is incremenied by one. Note: Al
conditian fiags except CY ate sflected.

The result is piaced in the regiater pau H
and L. Note. Cnly the CY fiag in allected.
1 sal il there 1 & carry out of the doubte
precesion 20d. Otherwis e il IS ressl,

BB
o o 1 1

1

gy ]
o 1+ o0 O

T T
0 0 R P

Cycles.
Siates:
Addressing:
Flags:

J Cycles: 3

10 States: 10

reg. indirect Adaresanng: register
ZSP.AC Fiags: cyY

253

cleared and AC fo sot.

1 1 1 0 1] 1 1 a l
dete
" Cycles: 2
States: 4
Aadressing: immediate
Fiags. 2.8.P.CYAC

1O/~
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XRA ¢ (Exclusive OR Repister)
(A) — (A) # (1)
The content ot register ¢ is exclusive:OR'd
with the content of the accumulator. The
tesult is pleced In the accumulator, The CY
and AC flags sre Qleared.

Cycles: 1
States: 4
Addressing:  register
Flags:. 2.S.,P.CY.AC
XRA W {(Exciusive OR Memory)
A} — (A) o ((H) Q)

The content of (he mamory iocation whote
address (s contained in the H and L
tegisters ls axslusive-OR’'¢ with tha ¢con-
lent of ths stcumutator. The result (e
?um i th%ncumumor. The CY ano

lags are ofesied

..Cycles: 2

. - States: ?
Agddressing. . indirect
Flags: 28PCY.AC

XR{ dala {Exclusive OR immedinie)
(A) - (A) = {bytle-2)
The conlent of ihe second dyte of the In
syuclion is exclusive-OR'd with the con:
tanl ol the sccumutafor. The resuil la
piaced in Lhe accumulstor. The CY snd AC
liags are ciéarsd.

2 i ¥ 1 3 i i L
1 1 1 0 1 1 1 0
‘data
Cycles. 2
States: ?
Addressing: immediate
_Flags: 2,S,P.CY.AC
ORA \t tOR Register)

= AVAr
rni conun;, of register ¢ is inclusive-OR'd
h the céhieni of the accumulator Tha
rosujl (z placed (n the autumulaior The €Y
and AC flags sre ¢lseréd.

T T T T oy e Rl
R 1 (T i S
Cycleas: 1
States: 4
Addn‘amq ister

Fugs 28.P.CYAC

10

ORA M (OR mamory]
W - (A} V ({H) (LD
* The content of (he memory location whose
80Cress is comained in the M and L
(agistare is incClusive-OR'd with the content

of 1he accumulalo?. The resul! ia pteced (o'

Ine sccumuiator. The CY end AC Hags are
cleared.

= ¥ T T 1 T4
10110110J

Cycles: 2

States: [4
Addressing: r1eg. indirect
Flags: 28,P.CY.AC

ORI dats {OR immediste}
(AY— (A}VY Dyle 2)
The content of the second byte of the in-
struction la IaClusive-OR'd with the contpnt
of lhe sscurmulstor, The r83ul! {3 pleced in
1hs accumulstor. The CY snd AC flage are
clesred..

dats
Cycles: 2
States: 7
Addressing:  immediate
Flaps: 2S,P,CYAC
CMP r (Compafa Register)

-

A )

Theconlent of regluter ¢ is gubtraciad from
I1he accumulatod. The accumulaicr ramaina
unehanged. The.condilion lisgs are sei as
& resuft of ira subtraction. The 2 tiag is eet
uww e {n. The CY fiag ia net to 1 it {A)
<

Cycles: , 1
States:

Addresaing: r.glom
Flage: - 2SPCYAC

CMP H (Compare memory)

= {{H) (LY}

Yrsa ¢contani 0l the memasy locetion whoen
address |a conlained In the H and L
régisters 15 subtracted liom the ac-
cumulate:. The sccumGlator remains un-
changad. The condition fags aee 18t as &
reaull of tha aubt/action. The 2 flag lo sal
o1 1y m {lM) (L)- Tha CF Hlag uul 10 tif
(A< KH) (L.

Cycles 2

States. ?
Addreesing reg. indirect

“Flags 2.S.PCYAC
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CPi dats (Compars immeaigie)
{A} - (byte 2)
The contenl ¢! Ine second bﬂ. °| l
struction I8 sublracieo mm
cumutator. The condition liag
1he eoaault of the subtraction. 'ﬁt
satto 1 H u)-pm 2. The CY
1A <Pyied

i D) (Rt AR e - |
S T T TR T i

data

Cycles: 2

= Statea.. . 7 -
Addressing: - Immadiate

Flags: 2S.PCYAC

RLC (Rotate left)

Any 1) = {Ag) (A — (Ay)
€Y} = (A}

Tha content of the accumutator I8 rolaled
leoft one position. Tha loworder bil and
CY fiag are boih set 0 the value shijisdon
of the high order bii position. Only the CY
fNeg bs -Iilclu.

Cycles: 1 A
States: 4
Flags:

ARC {Ratate right)
{Aq) = (An o 1) (A7) — (Ag)
(CY) — (A

- The content of the accumutatar is rotaied

1ight one position. The nigh orde: dil aw
the CY flag are both set 10 {he vaiug shifled
out of the fow order bit pasition. Only W
CY fieg le offected.

Cycies: 1
States: 4
Flegs: cY

{Rotate teft Inrough caITY)
A1) = tAnl. (CY)—{As}
. (Agy—{CY)

The content of the accumuleigl " M

ielt ona position thraugh the G “‘

tow order bil s set aqual (o 1he BY ‘m

the CY fiag is set lo the value shillad

the high order bil. om, the CY m
; locml

o
Cycles: 1
States: 4
* Flags: CY;
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{Rotate right through carry}
Aal = (An, JHCY) ~ Ao)

{Ar) = (CY)

Th¥'content of the accumulator is rotated
ngn one poaition through the CY flag. The

highorder bit I3 set ta the CY flag and the

C¥ tag'is s8i to thevaiue shified out of the
low order blt. omy the CY fiag is sffectied.
L - f oA

’Iifiril
|00011|11

—

Cycles: 1
States: 4
Flags: cY
CMA (Complement accumulatos)
A~ (R

The contents of 1ha sccumulstar ars com.

g:lmmted {zero D!13 bacoms 1, one bita
0). No flege sre atlscted.

Cycles: )
Siates: 4
Flags: none

. CMC (Compiemant carry)

(CY) - {Cy)

The CY flag ia compiemsnted. No other
flage are atfecied.

ey NN S AT i
) ] 1 1 1 1 1 1

Cycles: 1
States: 4
C

Flags: Y

(4 (Set carry)

cy; - - > :
The CY fiag i8 set to 1. No athes flegs are
sifected.

Cycles: 1
Siatas: 4
Flaga: cY

40.¢ 8ranch Group

Thig group of instructions alier norma! sgquen-
tial program flow.
Condition tiaga aranct atiscied by any instrue-
llan In thia group.

Ths two types of braach inslructions are uacon.

. gillonal anc condoitional. Unconditions
- lranslers simpiy perform (ha 3peditied opera-
* lion on register PC (the program counter). Con-

aitional-$ransters examine 1he.siatus ofone of -
the four processar ilags 16 determine it 1he -°

pecified branch is to b8 execuled. The condi.
lions that may be specified ere as follows:

CONDITION : ccc
NZ— nor2010 (2D 000
2— zero{Z=1} 00
NC — nocarry [CY=0) 010
€~ carry(CY=1Y) on
PO ~— petity edd {P'=0) 100
PE — pwity sven (P = 1) 101
P— plus{S=0) 10
M — minus{Sw3) 11

-11-

JWP adr (Juenpl i
(PC) '~ (byte 3)(byte 2)

Caatrol 14 lranyfered 1o the nstruction

whoae audiess is specilied in byte 3 and

Dyts 2 of the currsni ngirticlion.

- S ) e N | ;S
1 1 ° 0 e 0 1 1
low-order addr
high-order add!

Cycles: 3
States: 10
Agdressing: imrnediate
Flags: none

Jcondition edds (Conditionat jump)
it (CCC),

(PC) ~ (byte 3) (byte 2)

\f the specitied condition is true, conirol is
transferred to 1he inetruction whose ad-
dress is specified inbyte 3 and byle 20f the
current instruciton; otherwise, control con-
tinyes sequentially.

T T T T T
1 1 c ¢ ¢|o t 0
low-order eddr -
‘nigh-orderaddr
“iCycles: 3
States: - 7110
Addreasing: immediate
Flags: aone
CALL addr (Cail)
(sM - 1) = (PCH)
(sP) -2) — (PCL)
(SP) ~ (SP) - 2

Q) - (W‘o:!) (byte .

The highorder eighl bite ol tha nexl In.
structian eddrass 8¢ moved 10 the
memory localion whoes 800/ess 9 one
tess Ihan the contens of regisier SP. The
1ow-0rOer eight bits of tha next instruction
400ress ard moved 10 the memary iocatlion
whose aCGOress s two leasthan the coniant
of register SP. The content ot raglsterSPis
decredmentad by 2. Control is Lransferred to
the instruction whose address is 3psoified
in byte ¥ end Oyte 2 of Ih® ocurrenl instfuc.
tien,

1 1t I ] 1 1 0 1
tow-craer addr
high-order addr
Cyctes: $
Slates: 18 ,

2] immediate
Addressing: 180. Indieact
Flags: none
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Ceondition addr (Conditian cail)

{ccey.

SP) -~ 1} - {PCH)

«SP) a-—m
P) — (SP) ~ 2

(PC) (oyte 3) (byte 2 X

It the specifisd condition is M thve ac-
,ticns apecified in ths CALL In8iciscifon’'tsoe
.. abovej are performed; otherwige, control
continves sequentiaily.

‘ ! 1 1
1 f€C €:Ctt1 O 0

toworder addr

-
thighordes addr

Cycles: oS
States: wﬂodl -
L s
Addressing: r':;‘md(mﬂ
Flags: none
lﬂ'lm mg:;tum] =t
, -
(PCH) ~ (5P + 1)
S - @M + 2

The content of tha mamory iocation whose
adsress ia apecifed inr 1ar SP ia moved
to the low-order sight dits ©f regiater PC.
The content.of ihs memory location whose
agdrens I8 one mora than the content of
reglster S io Mmoved to the high-order aight
bite of register PC. The content of roqtmt
SP la Incremenied by 2.

Cytles: 3
States: 10
Addressing: reg. indirect
Flags none
n?'mmn (Conditional return)
.
- + 9
(8P —

* 2
it the speciiied conaition 3 true, the ec-
tions apeocitied In the RET instruction (xee
abowe) are pevtormed. otherwise, contral
continues sequentisily. }

Cyclas: 17
. States: 612 .
Addressing: 1eQ. 1ndirdCct
Flsgs: aone
»e0 l 2/-
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AST n (Restart)

((SP) - 1) — (PCH)

{(SP) - 2) ~ (PCL)

(SP) — (SP) - 2 ’
(PC) — B * (NNN;} .
The highotdar eight bits of the next in:

. struction addreas- are moved to the
> Asmory location ‘whosé sddress is one

“{@8s than the content ol registes SP. The
low-order eight bits of the next instruction
sddress are moved lo the memory location
whose address is two (€38 than the content
of register SP. The content of regleter SP is
decremented by two. Control Is transferred
lo the instruction whoae address is eight
limea the content of NNN.

-12-

The conten! of ragister A is moved to the
memory location whose address is one
tess then register SP. The contents ot the
condition fiags are assembled into a pro-
cessor stalus word ang the word is moved
10 the memory location whose address s
two less than tha content of register SP.
The content of register SP is decremented
by two.

and L)

XTHL {Exchange stack top with N

T L) - (SPy
(H) = (SP) + 1)

The content of the L registar is sxohan,
with the content of the memory. loait
whose address is specilied by the cante. |
of register SP. The content ol the H reaix
is exchanged with Lhe contanlt:‘
mamory location whose address iy ohe
maore than the content ol register §p,

| . S BTN e
1110001“'

| | i ST |
| 1 N N N 1 1 1
Cycles: k]
States: 12
_Addressing: reg. indirect

“Ftags: none

15 4131211100 B 7 6 5 43211 0

Cycles: 3
States: 12
Addressing: rag. indirect
Flags: none
FLAG WORD

Dy Dy Ds D¢ B3 D2 Dy DOg

s | 2| X|aC| X | P]| X |CY

olojo(ojo|0|0|D|C]OIN|NIN|O|D|O

Program Counter After Restart

| PCHL (Jump H and L indirect —
| move H and L to PC)

(PCH) ~ (H)
l {PCL} = (L)
| . The content of register H is moved to the
high-order eight bits of register PC. The
content of register L is moved (o the low-
order eight bits of register PC.

Cycles: 1
States: 6
Addressing: - register

Fiags: none

405 Steck, {/0, and Machine Conirol Group

This group of instructions performs I/O, manipu-
lates the Siack, and aiters intarnal controi
flags.

Uniess otherwise specified, condition llags sre
not affected by any instruatiions in this group.

PUSH rp (Push)
(SP) = 1) ~ (rh)
({(SP) ~ 2) ~ (e}
((SP) — (SP) - 2

|
r The content of the high-order register of

register pair rp is moved (0 the memory
location whose address is one lsss than
the content of register SP. The content of
the low-order regieter of register psir rp IS

“'moved to the memory focation whose ad-
drese. I8 two -lvaa (Rhan the content of

. register SP. The content of reglater SP is
dacrementec.by 2. Note: Regleter pair rp =
SP may not be specified.

1 ¥ 1; I :
1 O I 5 e O 1 0 1

Cycles: 3

States: 12
Addressing: reQ. indirect

Flags:  none

PUSH PSW  (Push processor status word)
((SP) - 1} - (A)
((SP) = 2) — (CY} . (ISP) - 2)y - X
((SP) =~ 2)p — (P}, (ISP) ~ 21 — X
((SP) ~ 2)4 ~- (AC).((SP) - 2)s ~ X
((SP) = 2)g ~ (2), ((SP) - 2)r — (8}
(SP) = (SP) - 2 X: Undefined

X: undefined

POP tp {POP)

(rl) — ((SP))

(rh} = ((SP) + 1)

(SP) — (SP) + 2

The content of'the memory location, whose
sddress is spacitied by the conteni of
reglater SP, i» moved to the tow.orgder
regintar of register palr rp. The contont ot
the mamory iacalion, whoss asdreas Is one
more than tha content al register 8P, s
moved to 1ha high-ordér rugistar of ragister
tp. The conient of register SP is In-
crementsd by 2, Note: Regisler pair rp =
SP mey not de specitied. -

1 T T T 10
i 1R P|C O 0 1t

POP PSW

Cycies: 3
Stetes: 10
Addressing: reg.indirect

Flags: none

(Pap processor staius word)

{CY) ~ ((SP)x
Pl= (SP)a .

(SP) -~ {SP) + 2

The content of the memory location whose
address |s specitied by the contant of
register SPis usad to restore the condition
liags. The content ol the memory location
whose address IS one more than the con-
teni ot register SP is moved to register A.
The content of register SP is incremented
by 2.

-

E :

Cyctes:
States. 16
Addreasing:  ‘reg..ndirect
* Flags: none - *
SPHL (Move HL to SP

(SP) - (M) (L)
The contents of registers H and L (16 pyy)
sre movaed to register SP,

Cycles: 1 !
States. 6
Addressing: register -

Fiags: none

(input)
(A)—(data)
The data placed on the eight bit bi
directional data bus by the specilied port s
moved to register A. .

I 1 I 1 t E | T
1 1 0 1 1 0 1 1
port
Cycles: 3
States. 10
Addreasing: . direct
Flags: none
OVUT port (Output)
(Gata) ~ (A)

The content of register A is placed on the
eighl bit bi-directional data bus lof
transmission 10 the specifiad port.

I I T i 1 T 1

1 1 0 % 0 ORI

Flags. 2SP.CYAC
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T T T T T T T
E— 1 1 1 0 0 0 1 port
Cycien: 3 Cycleas: 3
States: 10 States: 10
Addressing: reQ. indirect Addressing: direcl

Flags: none
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g (Enabdle interrupts)
The interrupt system is enabled loMowing
the execution-of the next (nstructien. .

Cycles: 1
States: 4
Flags: none

NOTE: Interrupte are not recogaized during the
€i inatruction. Placing an El instruction on the
ous in response to during an INA cycie Is
prohidited.

DI (Disabie inferrunts)

Tha Interupt system is disabled immediate-
ly fatiowing the execution of the Bl instrue.

Gycles: 1
States: 4
Flags: noos

NOTE: Intarrupts acs nol racognized during the
Bi Instruction. Piscing & DI insiruction on the
dul N response to dwring an INA cycle s
prablbited.

{Rait)

The processor is stopped. The regisiers

and flage sra unatiectad. A second ALE in

genwaled during the suscution of HLT to

:ltmbn out the Hailt cycle status informa.
OV,

HLY

T
osoe [0 0 v Te'o"0lo 0]

Cycies: t
States: 4
Flags: none

{Read Interrupt Masks)
The RIM instruction loads data into the ac-
cumulator relating 1o interrupts &nd the
savial input. This date containg the follow-
Ingy infotmation:
= Current interrupt muesk status tot IN9
RST 8.5, 5.5, and 2.5 hardwara Inter-
rupts (Y = mesk disabled)
«  Currentiniorrupt enable ftag status (1

= Inissrypls an exceopt im-
mediaielytollowinga P Interrupt.
{See balow.)

* Hardware interrupis pending (Le,
2ignal recsived dul not yet serviced),
on the RST 5.5, 6.5, and 2.5 Jines.

o Serial input data.

tmmediately foliowing a TRAP interrupt,
the RIM instruction musi be executed as a
part of the service routine If you need to
mtrieve current inlarrupt status Ister. 811 3
of the accumuletor is {in Inin special ©
anly) josGeo with the inteirupt snsdle (I
ftag status thal existed prior to the TRAP
nterrupt. Following an AST 6.8, 8.5, 7.8, ar
INTR énterrupt, Ihe interrupt flag fiip-iop
reflects the current interrupt enabile atatus.
8it 0 ol Ins accumutaior (7.5) is loeded
with the etatua of the RST 2.3 fiipliop,
which (s always 88t (e0ge-triggered) by sn
input on tha AST 7.8 InpA line, even when
et (nterruge hee besn Previously masked.
(See SIM Instruction]

L]

T T 17 1 .

o 1 1 1 0 | 1 0 aftar mt- | 810 lluluu—{ m[ 1E ]ouE.slul "I
Cycles: te Iiorrupt blasks
States: ] i———mm.m Snadie Fing
Flags: none A Feding
Sariinoul Deta

NOP (No op) _ g‘ycini :
No operation Is pertormed. The registers ;?:;: aone

- and fiags 816 unaffectss.
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(Set Interrupt Masks)

The execution of 1he SiM instruction uses
the cantents of the accumulator {which
must De previously loaded) 10 pertorm ihe
foltowing functions:

e  Program the interrup! mask tor the
RST 5.5, 8.5, and 7.5 hardware inter-
rupts.

¢ Rese| the edge-triggered RST 7.5 in-
put tateh. 5

* Load the SOD output lateh.

T o progrem the (aterrupt masks, Iirst st ac-
Sumulatorbli 3 to 1 and set to 1 any bite 0,
1, end 2, which otzable imerrupts RSY 8.5.
45, and 7.5, respeciively. Thea do a SIM in-
struotion. it acoumulator dit 3 ia 0 when the
SIM Instruciton ls execuiedd, the interrupl
mask mgisiec will nol change. it ac-
cumuiator bit 4 is 1 when the 5IM Instruc:
tion is executed, the R8T 7.5 latch s then
resat. REY 7.8 (s distinguished by the fect
tnat iis latch (s slways 6ot by a nsing sdge
on the RST 7.5 inpul pin, even if the jump tc
sorvics routing (s Inhidtied by masking.
This lateh remains high until clearsd by »
, by & SIM Instruction with sc-
cumulatdr Bl 4 Kigh, or by an internal pro-
cassor acknowiedge to an RST 7.5 intecrupt
subsequent to the removal of the mask (by
8 81M lnstruction). The RESET N signal
alwaya sets sl thvee RST mask Dite.

IV @scumiytator Dit @ is at tha 1 lovel when
the- SIM fnstruction Is execuled, ihe stala
of macumylalor dli 7 isipaded into the SO0
lztet and thus bacomes Avallable 0t inter:
(ace to snaxternal devica. The SOD latch is
unatfected by the SIM inatruction il bit 8 Is
Q. SO0 iz siways 10881 by the

signal.

7

]
T : SRS (IR |
Oun.llonial'nooo_l
0

Mty 4 4 4 3 3 @
suov |scofsot] x [wrsjuseiur stuss|us |
ST 4.8 Vam
RET 4§ Maax
L—”' 7S Mamn
Mesk St Eradia
e il ASY 7 & Fip-Frog
400 Enadie
Sarult Outpar Dale
Cyctes: 1
States: 4
Flags: none
. 14/-
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8085A CPU INSTRUCTIONS IN OPERATION CODE- SEQUENCE 5
or or or -] oe oe | ° Rl
CODE| MNEMONIC [cODE| MNEMONIC |CODE | MNEMONIC CODE| MNEMONIC || CODE | MNEMONIC | CODE | MNEMONIC
0c |'NOP - 28 OCX H 56 .[MOvV OM 8! {1 AOCO C AC | XRA H D? AST 2
()] LXi: 8,016 2C INR L 57 Mov DO.A B2 ADD O AD. | XRA L o8 fC
02 STAX 8 20 |DCR L s8 MOV EB 83 ADD E AE |XRA M 09 -
03 INX 8 2€ MVI L.D8 59 MOV EC 84 ADD R AF | XRA A DA | JC Adr
o4 |INR B 2F | CMmA SA |MOV ED 85 | ADD L B0 |ORA 8 DB |iN o8
05 DCR B W SiM E:] MoV ELE 86 ADD M B! ORA C o]+ cc Adr
08 - | MVI s08 | A X! SP,016f SC |MOV E.H 87 ADD A 82 |ORA © oo | -
07 RLC 32 | STA Adr SD |mMov E.L | 88 ADC 8 83 ORA € OE | S8t o8
: 08 - kX INX SP SE MOV EM 89 ADC C B4 ORA H OF | RST 3
| o3 |pa0 8 34 [iNg M s+ |mov EA | 84 |Aoc D 85 |oRa L " g0 | RrPo
0A LDAX B 35 DCR M 60 MOV HK.B a8 ADC E ‘86 ORA M E1 POP . H
‘ o8B oCx 8 36 MVI M08 61 MOV HC | 8C ADC 87 ORA A €2 $PO Adr
oc INR [+ 37 STC 62 MOV KO | 8D AOC L B8 |CMP B E3 XTHL
oD |OCR C a8 -~ 63 MOV HWE 8E AOC ™ 82 |CMP C E4 CPO Adr
[+]3 MV co8 | 39 DAD SP 64 MOV HH 8F ADC A BA |CMP D ES PUSH H L
OF | RRC 3A LDA Adr 85 MOV NH.L 90 sva 8 B8 |CMP E E6 ANt =}
| 10 - 8 DCX SP 66 MOV HM ot sue C 8C |CMP ® &7 RST 4
1 LXt D.D'Iq 3C INR A 67 MOV H.A | 92 sus D 8D |CwMmP L (1] RPE
| 12 | sTAX D 3D |OCR A €8 MOV LB 9 Sus € BE |CMP M E9 PCHL
13 INX »] 3€ MVt A,D8 () MOV  LC -2 sUB W 8F [CMP A EA WPE Adr
14 INR o JF cMmC 6A |MOV LD 95 sus L Co JRN2 EB XCHG
16 DCA D e0 MOV 8.8 68 MOV L.E 96 SU8 M c1 POP & EC CPE Adr
16 | mviI D.08 | 41 MOV 8,C 6C MOV LKW 97 SU8 A C2 |JINZ Agr ED -
17 RAL | 42 MOV 8,0 60 |mMDV L.L | 88 s88 8 Cd [SMP Ade EE XRI [»]:]
18 - 43 MOV B.E 6E MOV LM ® s88 C C4 [CNZ2 Adr EF RST S
19 |DAO © 44 | MOV a.H 6F |MOv LA | BA |SBB D Ccs5 |pusw B £0 | RP
1A | LDAX © 45 MOV B.L 70 |MOV MB 28 S88 E cé AOt 08 F1 POP PSW
18 |pCx DO 46 MOV 8,M " MOV MC : [ S88 M o) RSYT O F2 JP Adr
1Cc INR € 47 MOV B,A 72 MOV M0 90 s86 L c8 R2 F3 DI
10 |DCR E 48 MOV €8 n MOV  M,E 9€ $88 M cs RET Adr F4 cP Adi
1€ | 4V E.O8 | #9 MOV C.C 74 MOV MK || BF Sge A CA |42 FS PUSH PSW
1F RAR 4A MOV CD 15 MOV M.L AOD ANA B CB - Fé ORI o] ]
@& |RIM 48 MOV C.E 76 HLT | Al ANA C CC |g2 Aor F? RST (]
21 Lxi H.DIg 4AC MOV C.H 77 MOV MA A2 ANA D CO |CALL Adr F8 AM
2 SHLD Adr 40 MOV C,L 78 MOV A8 AJ ANA E CE ACI D8 Fa | sPHL
3 INX H 4E MOV C.Mm 9 MOV  AC A4 | ANA H CF |RST 1 FA | IM Ade
24 | INR L] qF MOV C.A 1A [MOV AD AB | ANA L 00 |RNC FB El
25 DCR H S0 MOV D.8 786 MOV AE A8 | ANA M Dt {POP O FC |cM Ade
26 mMvi H,D8 | 51 MOV O.C 7Cc MOV AM A7 ANA A 0Z {JINC Agr FO -
| 27 DAA 52 MOV D.O 70 MOV AL AB | XRA B D3 jouT DB FE CPs be
28 - 83 MOV O.E 7€ MOV AM AS | XRA C D4 |CNC Aor FF AST ?
29 DAD ® &4 MOV D H 7F MOV AA AA | XRA D D5 |PUSK D
2A || LHLO Agr 55 MOV DL 80 ADD 8 A8 | XRA E D06 |{sui D8
| OB r constant, or iogical/arithmetic expression that evalustes ot Jarchmatic exPratsion thet evaluates
| 10 on B bit data Quantity. 2 8 tos 16 audnu quantity. 5/_
a o0 1
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Table 1. Pin Doseription (ComDmued)

A

Neme and Function

Symaol Type ame and Function Symbol Type
TRAP ) Taap: Wap wterrupt s 2 non- RESEY QUT O | FemetChg: Resat v mOcstws cpu
wumbable REJTAAY idlmngt R i3 is beimg resel. Cen be wond
NCDYATE0 8 the 3ama lime &3 25 a4 Falem ceszl. The signal s
WTRor RSF 5.9-7.5 1 s unatlecisd schronzed W0 the Procesaoc
Dy 857y mixsk oF buevr upt Erabie B Closh and taxty, an' rntqgnlnhnbe
hars the Inghest priosity of any Mnter ot cock periods.
P (Sew Uble 2) Xy, Xz t |K( und Xg1 Are cosnacled o &
ESEY ™ [ Renet faz Sets the Propram oy, LG, ar RC retwork %0 crive
Couniprio E8rp and rvpety tha - he imermnal clork ge nerator . X can
fupt Ensble end HUDA tip-Sopa. atso e an @atwis) cleck putirom
The data and a4 rms buoes i the ® lagnc pata. The bapwt froguency is
control lingy Rie 3-sieTe diring Orvded by 2 o give the procertaze y
msa arv GocmLas of e ey ntyrnal codrPing frepeercy.
PSR SE. a0y cix 0 | Cloch: Ouck oultna for ume &3 asyv
e—u‘nm:;mn-::lw tore clock, The gerod of CLK is
may De Ao RCOY - the X,.
grodeaatiie rans, REETY TN ¢ o i et L Yot Lt
abe-ariygiced (nput, < SID | | Seriat tayudt Owta Line: Tha data on
conneciion 10 an A-C networt tof hisEoe I8 Oades inly acauruisay
pover-an RESEY Oelay bee Migurs b8 7 wheane 2 M hstiuctiants
3) Upen pomerso, RESTTTE ewent exncuied.
rain e fos o laast 10 me sfte: soD O | Sartt Outpet Data Line: The out-
minkmum Voo Nee bean rmched, ot SO0 is set or reset as specified
For proper resst. after the Oy e SIM rewucion.
Lot .',':m o Vee Pomer: +5 voh supply.
S dockparsol The O\ nheld Vgs Ground: Referenca,
i 8w revel condilion = kv 39 s
EETR & wplet.
. Yoble 2 Internepd Priority, Restart Addreas, and Sensitivity °
# e Addream Brapchwd Vo (1) }
- Nawe <Priorty W bdempt Octam Type Trigges
TRAF 1 2M Riging edge AND high level untit sampled.
. RST?25- |~ 2 ~ 3CH Rising edge {taiched).
* RST8S 3 MH High level unti) sampled.
;mss A s 2cH High levet unth sampled.
" INTR - 8§ See Note (2). High leved until eampled.
NOTES:

(B mmmummmmﬁmmhnum

Y 1

2 Tha ed w© ds on the [~ 0 the COU wham The &vierrupd fs ecknomdedged.
WA
L © TrrEDu. FOER G ARSEY RS WL
e b AP e mypenEN
Ceied
S 2 E WD WA A TO
i, AETLED POVER SFTLY KA P TUE

Figura 3. Power-On Reset Clreuit
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FUNCTIONAL DESCRIPTION

The 808S&H iz a compiete 8-bit pardliel eenbial pro-
€23501, It is designed with N-anm), depiefion load,
silicon gate technology (HMOS), and raquircs asingle
sSyollaspply. [isdasic clock spead i3 Wiz (BOBSAN),
5MHz {BDBSAH-2), or 6 MHz (G08SAH-Y, ks improv-
ing on ihe present 8080A's periormance with Righes
system speed. Also it i3 designed 1o fit into a M tnum
sysiam of Uves K Tha CPU (BOASAH), & HAM/IO
(8156H), ang en EPROMNO chip (8755A}.

The BOBSAH has tweive addressable B-bit cegisters.
Faurotthemcan function only as two 16-bit register
pain, Six oMears can be used inlerchangesbly &s
8-bil registers or a3 16-bit register pairs. The S385AH
regisier set is aa follows:

Mremonic  Reghuter Conlsuts
ACCor A Acasoulelor abim
(47 Program Counter  16-bit eddross
BCOEM.  GenealPupowe Bditsxbor

+ . Registers; deta 18bis3 .

pairdse (L)

aP Stack Polmer 16-08 addrass
Flageorf  Reg Registar Sfags (3-04 space)

The B08SAH uses a multiplexed Data Bus. The
address is spill Hetween Ihe higher B-bit Address
Buslndﬂnwm AddresafOsta Bui. During
Dlelhﬂ'ﬁh(ddckqdo)du fvachine cydie the
mmmhmmnmmmm
mmmrnmmqhmww
umwmemﬂwmmmh
ralolﬂw|mohmecyelomadmbosbmd'or
mnrvovllﬂdth i

The 8085AM mnu WA, 8. Sy, and M
signals for bus contral. An Interrupt

signal (FITA) s aiso provided. HOLD and o Inter-
mplsaeswdlmnludﬂimm intemal
clock. The BORSAH also provides Serisl input Data
(5ID) and Serta) Cutput Data (SOD) linas tor cimple
Wlan

n addition 0 these features, the 8085451 has three
masiadla, vector intorrupt ping, one nonmaskable
TRAP jnterupt, 2nd a bus vectored intervupt, INTR,

INTERRUPT AND SERIAL 1/0

The 80BSAM has 5 mterrupl inputs: INTR, RST 5.5,
RST 6.5, RSY 7.5, and TRAP_ INTR Is identical in
funclion to the 608QA INT. Each of the three AE-
START inputs, 5.5, 8.5, and 7 5, hasa pregraminable
mask. TRAP +s also s RESTARY interrupt but it is
nonmaskeble.

The three masiable. intenupts cause the IMemat
execution of RESTART {saving the program counter
in the stack and. hranching loihe RESTART address)
ilthe intersupls are enabled and if the interrupt mask
s not set. The nonmaskable TRAP causes the intes-
nal exaculion of ‘a RESTART vector independent
of the stale of the inferrapl €nable or masks. (See
Tabie 2)

There ars twa different types of inputs In the restant
interrupts. RST 5.5 and RST 6.5 are Ngh lfoves-
sensitive tike INYA (and INT on the 6080) end are
resogrizEd) with the same timing asINTR.RST 7.5 is
mlng'edyoaonslh'm.

For RST 7.5. ondy & pulse is requited {0 set an inter-
nal 1lip-fop wiiich generates the intema) interrupl
requesi {3 normaily high level signal with a low
going putse Is recommended for highest system
nolse immuonity). The RST 7.5 request thip-tiop
remains set until the reqpest Is serviced. Then
It Is resst sutomaticaily. This flip-flop may also be
using the SIM Uestruciion or by issuing e
10 the B0ESAH. The RST 7.5 Interval flip-
flop will be set by a pulse on the RST 7.5 pin even
when the ASY 7.5 imemup! is masked out.

Tho sta (us of the Giree RST Inamupt mesks can i
be affecied by the SM imsbuction snd
(500 SN. Chamu S ol the GOBU/BIORS qutN

ﬂnbﬂmvplswumwlnnﬂudmm
aAsrrvires which inkermupt IS to be recognized i
more than one is pending ss follows: TRAP—
highest priority, RSY 7.5, RST 6.5, RST 55, INTR—
lowest priocity. This priotty echems does ot taks
info account the priovity of a routine that was stansd
by o higher priocy interyupt. RST 5.5.can Interrupl
an RST 7.6 routine If the inlémupts are re-enabled
before the end of the RST 7.5 routine.

The TAAP Intermupt &s aefus for casastrophic events
suchas poweriallure or busemor. The TRAPinputis
recogaized just as any other Interupt but has the
highestpricrity. Itis not afiected by any fiag of mask.
The TRAP inputisbath edgeand level songitive. The
TRAP Input must go high and ramaln high untii itis
acknowledged. it will notbe secognized agein untitit
goes fow. heo high again. This avolds any false -
friggerng due 10 noise of togic glitlches. Figure 4
ilusirstes the TRAP interrupt request circuitry
within 1he 808SAH. Note that the servicing of any

- fteupt {TRAP. AST 7.5.BST 6.5, RST 5.5 INTR)
.~ @Fsables il fulure inlerTupts [cxcepl TRAPs uniil en

€13

€l instasction is executed,

NVYIdINV1
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LAMPTRAN - 26 - [2AT 28

RAJAH PIN LUAR CIP DAC0808, ADC 0801,
DAN RAM STATIK 2114 M

DACO0808
et 16 {1 COMPENSATION
-GnDo[O 2 1583 Vrepo
Vee Y 3 140 Vegeq)
0,85 123 Dg
D 7 10 D,
0,08 9 0,
ADCO801 -
E—" :
—d. 2P Yec Ag 1 18 1 Ve
RD 32 19 CLKR
wWE da e Ag 2 17 @ A,
=15 . 1 Dy A, O3 16 [ Ag
CLKIN Q4 17 A D, 2. da 152 Ag
cddRidd 3
INTR {5 16 3 D, 2114
Y | Ay, O5 14 [0 Dy
INt+) 46 15 1 D, 4. ds i =
v 7 14PN, - : !
il i 4 A, 07 12 B D3
v g | ) 7 i E%Ea 1Mo
Vrer 49 120 D, W??
oowodie  npo. o2 ds 10
- 00000000 - %
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