UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Kedua
Sidang 1991/92

oo /April 1992

EET 207 - Pemikropr Peralatan Digi

Masa : [3 jam]

ARAHAN KEPADA CALON:
Sila pastikan bahawa kertas peperiksaan ini mengandungi 5 muka surat
beserta Lampiran (4 muka surat) bercetak dan LIMA (5) soalan sebelum

anda memulakan peperiksaan ini.

Jawab EMPAT (4] soalan.
Agihan markah bagi setiap soalan diberikan di sut sebelah kanan sebagai
peratusan daripada markah keseluruhan yang diperuntukkan bagi soalan

berkenaan.

Jawab kesemua soalah di dalam Bahasa Mafaysia.
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(@)  Dengan bantuan gambarajah, huraikan arkitektur dalaman
suatu mikropemproses 8 bit yang tipikal.
(40%)

(b) Apakah yané dimaksudkan dengan sampukan bervektor?
(10%)

() Dua bait dikhaskan di alamat 2500 H (bait bawah) dan 2501 H
(bait atas), untuk menyimpan satu pembilang 16 bit. Satu rutin
sampukan yang berada di alamat 34 H, menokokkan pembilang
tersebut sebanyak 1, setiap kali ianya dipanggil. Tuliskan rutin
sampukan tersebut dan berikan litar logik yang boleh
digunakan untuk menyampuk 8085 menerusi masukan INTR dan |
seterusnya membekalkan vektor yang berkenaan.

(50%)
Dengan menggunakan komponen-komponen yang disenaraikan dalam
Lampiran I, tunjukkan bagaimana satu sistem mikropemproses asas
dapat dihasilkan. '

Keterangan yang perlu diberikan ialah

(a) Gambarajah skematik bagi sistem (sambungan terperinci tidak

diperlukan.
(25%)
b . Peta ingatan. _ (25%)
(c) Huraian keﬁdalian sistem. (25%)

@ Carta alir bagi aturcara pefigawas untuk sistem tersebut,
L (25%)

.3/-
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(a)

(b)
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Tunjukkan bagaimana satu sistem pengumpulan data 8-saluran
dan dikawal oleh 8085, dapat direalisasikan. Beri gambarajah

blok dan contoh aturcara untuk mengawal proses tersebut.
(50%)

Anda dikehendaki merekabentuk satu sistern kawalan
berasaskan mikropemproses untuk mengawas keadaan di dalam
pondok khas bagi tanaman-tanaman iklim sejuk. Terangkan
dengan mendalam proses rekabentuk dan pelaksanaan sistem
kawalan tersebut.

(50%)

Pemindahan data antara dua mikropemproses 8085 boleh
dilaksanakan melalui 2 penyelak 8-bit 74LS374 seperti ditunjukkan
dalam Rajah 1. '

(a)

(b)

(@

" Huratkan secara ringkas, bagaimana pemindahan tersebut

dilakukan.
(25%)

Tunjukkan bagaimana 1syarat-isyarat CK1 & OEl dijanakan
oleh 8085(1), dan CK2 & OE2 oleh 8085(2).
(25%)

Untuk memastikan pemindahan dilakukan dengan betul, jabat-
tangan perlu diadakan. Terangkan cara, serta litar-litar

tambahan yang perlu, untuk melaksanakan kaedah ini dalam -

sistem di atas.

(25%)

A
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(@) Tuliskan aturcara bagi kedua-dua mikropemproses untuk

melaksanakan 'operasi pemindahan data dengan berjabat-

tangan.

8085 8
1 ; 7 I

'SELAK
(1)

(74LS374)

vlcm

=

«—

‘,cxz
SELAK

@
(74LS374)

OE1, OE2 - isyarat pemboleh

T@

CKl1, CK2 - denyutan jam (untuk menyelak)

Dgy7 - bas data

‘-—

(25%)

8085
)

..5/-




(@

(b)
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Rekabentuk satu penjana bentukgelombang sinus yang dikawal
oleh mikropemprdses 8085. (Keterangan lengkap diperlukan

termasuklah spesifikasi, konsep, kendalian litar, dan contoh

aturcara).

(60%)

Beri huraian ringkas tentang perkara-perkara berikut:-

() perhubungan siri RS232

(ii) teknik DMA

(iii)  struktur tindan dalam 8085

(iv) perbezaan antara mikropemproses dengan

mikropengawal
(40%)

- 0000000 -
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' LAMPIRAN 1

Senarai k‘omponen

Mikropemproses 8085
Selak 74LS373
Penyahkod 74LS138
RAM 6264

EPROM 2764

PPI 8255

Penjana Kadar Baud 4702
USART 8251
Penimbal 1488
.Penimbal 1489
Hablur 6 MHz

Hablur 2.45 MHz

65

1 unit
1 unit
1 unit

2 unit

1 unit
1 unit
1 unit

1 unit -

1 unit
1 unit
1 unit
1 unit

[EET 207]




L

LARPIRAN I1A [EET 2071

8085A

8085A CPU INSTRUCTIONS IN OPERATION CODE SEQUENCE
Table 5-2

GP OoF opP oP oP oe

CODE MNEMONIC |{CODE| MNEMONIC | CODE | MNEMONIC | CODE |MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC
00 NOP 28 DCX H 56 MOV Dm} 81 ADD C AC XRA H D7 RST 2
V3] Lxi 8,016 2C INR L 57 MOV DA 82 ADD D AD XRA L 08 RC

02 STAX B 20 DCR L 58 MOV EB | 83 ADD £ AE XRA M D9 -

03 INX B 2E Mvi L DS 59 MOV  EC | 84 ADD H AF XRA A DA }iC Adr
04 INR 8 2F CMA 5A MOV ED ] 85 ADD L BO ORA B 08 IN D8
05 DCR 8 30 SIM 58 MOV  E,E | 86 ADD M B1 ORA C. OoC |CcC Adr
06 MV 8,08 3 X1 SP.D16 SC MOV EH | 87 ADD A B2 ORA D oD |-

07 RLC 32 STA Adr SD MOV  E.L | 88 ADC B 83 ORA E De s8i D8
08 - 33 INX SP S5E MOV EM| 89 -JADC Cc B4 ORA H DOF RST 3
09 DAD B 34 INR M SF MOV EA | 8A ADC D BS ORA L EO RPO

0A LbAX B 35 OCR M 60 MOV HB | 88 ADC € 86 ORA M E1 POP H
o8 DCX B 36 MVl M.D8 61 MOV HC{ 8C ADC H B7 ORA A E2 JPO Adr
ocC INR c 37 STC 62 MOV HDJ 8D ADC L 88 | CwmpP 8 €3 XTHL

0D DCR [ 38 - 63 MOV HE | 8E ADC M B9 CMP o} €4 CPO Adr
0€ MVI Cc,08 39 DAD SP ‘64 MOV HH| 8F ADC A BA CMP D ES PUSH H
OF ‘| RRC 3A LDA Adr 65 MOV H,L | 90 suB B8 BB CmpP € EG ANt D8
10 - 38 DCX SP 66 MOV HM| 91 suBs C 8C CcmP H E7 RST 4
11 Lx1 D,Di6] 3C INR A 67 MOV HA] 92 sus D 8D | CmP L. E8 RPE
12 STAX D 30 OCR A 68 MOV LB} 93 SuB € BE cwmp L €9 PCHL
13 INX D 3E MVI ADS 69 MOV L.C § 94 sus H BF CMP A EA JPE Adr
14 INR D 3F cMC 6A MOV LD} 95 sus L co RNZ EB XCHG
15 DCR D 40 MOV 8B 68 MOV  LE | 96 sus M Cc1 POP B EC CPE Adr
16 MVI D,08 - 4 MOV B8.C 6C MOV L K| 97 SUB A c2 INZ Adr{ ED -
17 RAL 42 MOV 8.0 6D MOV LL 198 S8 8 Cc3 Jme Adr} EE XRI D8
18 1 - 43 | MOV BE 6 Imov iLm]lee s ¢ C4 J CNZ Adr}] EF |RST 5
19 DAD D 44 MOV B,H 6F MOV LA | 9A s88 D CS PUSH B8 FO RP
1A LDAX D 45 MOV .B,L. 70 MOV MB| 9B s88 E Cc6 AD! 08 F1 POP PSW
18 DCX D 46 MOV B.M n MOV MC] 9C SBs H c? RST [¢] F2 Jp Adr
1C INR E a7 MOV B.A 72 MOV MD] 90 ss8 L c8 RZ F3 o]}
10 DCR E 48 MOV CB 73 MOV  ME | 9E sae M c9 RET Adr| F4 ce Adr
1€ ML E.08 49 MOV CC 74 MOV mH] 9F" (seB A CA R74 £S5 PUSH PSW
1F RAR a4A MOV C.D 75 MOV ML} AO ANA B8 CcB - F6 oRlI D8
20 Rim 48 MOV CE 76 HLT Al ANA C cc cz Adr| F7 RST 6
21 LXlI HD16} 4C MOV C.H 77 MOV  MA{ A2 ANA D CcD CALL Adr| FB RM
22 SHLD Adr 4D MOV C.L 78 MOV AB| A3 ANA E CE ACI D8 F9 SPHL .
23 INX H 4E MOV CM 79 MOV AC| A4 ANA H CF RST 1 FA JM Adr
24 INR H AF MOV CA 7A MOV ADY AS ANA L 0Q RNC F8 €1
25 DCR H 50 MOV DB 78 MOV AE] A6 ANA ™M D1 POP [»] FC CM™M Adr
26 MV H,D8 51 MOV D,C 7C MOV A H| A7 ANA A 02 JNC Adr{ FD -
27 DAA 52 MOV DD 70 MOV AL] AB XRA B D3 ouT D8 FE CcPi D8
28 - 53 MOV D,E 7€ MOV AM] A9 XRA C D4 CNC Adr} FF RST 7 ¢
29 DAD H 54 MOV D.H 7F MOV AA] AA |XRA D D5 PUSH D
2A LHLD Adr 55 MOV O, 80 ADD - B AB XRA E 06 sSUL D8

D8 = constant, or logical/arithmetic expression that evaluates D16 = constant, or logical/arithmetic expression that evaluates

to an 8-bit data quantity. ’ ta a 16-bit data quantity.

Adr = 16-bit address.

* All mnemonics copyrighted < Intet Corporation 1976.
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.
8085A INSTRUCTION SET SUMMARY BY FUNCTIONAL GROUPING
Table 5-3
. nstruction Code (1} ) Instruction Code {1) i
Mnemonic  Description D7 Dg Og Dg D3 D2 Oy Dg Page Mnemonic  Description 07 Dg O D4 D3 Dz Dy Og Page
MOVE, LOAD, AND STQRE ’
MOVrie2  Move register to register ] 1. 0 D o s S S 54 cz Call on zer0 1 1 0 @ 1 1 ¢ 0 514
MOV M. Move register to memory 0 1 1 t [ .Y § § 54 CNZ . Calt on no zero 1 1 ¢ 90 Q9 1 2 0 514
MOV rM  Move memary to register 0 1 [/ ] ] 1 0 S4 ce Call on positive 1 [ 1 0 1 0. 0 S5i¢
MVIr Move immeriate register [} [] o o 0 4 T 0 54 ™™ Calt on minus 1 1 1 1 1 1 0 0 514
MVIm Move immediste memary 0 0 1 1 0 1 ] 0 54 CPE Call on parity even - ] t 1 1] t 1 0 0 54
LXig Load immediate register [i] L] [ ] [} ¢ L] 1 55 cPO Call on parity odd 1 1 1 [} 0 1 0 0 514
PairB& C RETURN .
X1 o Load immediate register 0 ¢ 0 0- 06 0 t 55 RET Return 1 Tt 0 0 t 0 @a 1 514
PaicD8E RC feturn an carry 110 11 e 0 5
LXIH Ll‘l.ld immediate register 0 0 1 ] 0 [} g 1 5§ RNC Return on no carry 1 t 0 1 0 0 0 0 54
P &.L " RZ Return on zero t 1 6 0 1 0 0 0 Siu4
STAXB Store A fndfrecl 0 6 0 0 o o 1 0 56 RNZ Return on no zer0 N 1 o 0 0 0 © 0 54
STAXD  Store A indirect 0 0 0 1 0 0 1 0 56 P Return on positive 1 1 1 1 0 0 0 0 sM
LDAX B Load A fndfre:t 0 0 0 90 1 0 1 0 55§ AM Return on minus ' ) ' i 6 0 o S
LOAXD  Losd A indirect L L RPE Retornonpsitysvn 1 1 1 0 1 0 0 O 514
STA Store A dicect N RPO Return on parity odd T 1 1 0 0 08 0 O 5w
LDA Load A direct 0 0 1 1 1 0 1 0 55 RESTART
SHLD Store H & L direct 0 0 1 0 0 0 10 ‘ 55 RSt Restart ' 1 A A A f ' 1 614
LHLD Load H & L direct 0 0 i '] 1 0 1 0 55
XCHG Exchange DR E. H& L 1 1 1 ] t 0 1 1 56 INPUT/OUTPUT
Registers N Input L TR TR TR B N R B AT
STACK OPS our Output 1 1 0 1 0o 0 1 1 516"
PUSHB  Push register Pair B & 1t 8 0 0 1 0 1 515 INCREMENT AND DECREMENT
C on stack INR¢ increment register ¢ © o 0 D 1 © 0 58
PUSH O Push register Pair 0 & 1 1 ¢ 1.0 1 ¢ 1 Sas DCRt Decrement registes 0 0 o0 o o0 1t 0 1t 58
E on stack INRM Increment memory ¢ 0 1 1 0 1 0 0 58
PUSH H Push register Pair H & 1 1 1 g 0 1 0 1 515 OCRM Decrement memoty 0 0 1 1 0 1 0 t 58
L on stack INXB  IcememB&C 0 0 6 0 O O 1 1 59
PUSH PSW  Push A and Flags 11 1 1 0 10 U 58 registers .
- onstack , INXD  Increment 0 & € ¢ o 0 1 ¢ 0 1 1 59
POPB Pop register Pair B & 11 6 0 0 0 0 t 515 registers
€ oft stack ' . INXH  ncrementH & L 0o 0 1 6 0 0 1 1 59
POPD :op"ugist;r Pair D & 1 t 0 1 0 0 0 1 515 registers R
of{ s - .
POPH Pap register Pair H & 1 . 1 0 0 0 0 1518 pcxe Decrement B & C 0 ) 0 0 e 1 159
L off stack oCxD Decrement D& E 0 0 0 1 1 [ 1 1 59
POPPSW  Pop A and Fiags Y1 1 1 0 0 g 1 sis DCXH  DecrementH& L ¢ 0 1 0 1t 0 1 1 58
off stack ADD
XTHL Exchange top of 1 1 1 [} 0 1] 1 1 516 ADD ¢ Add register 10 A 1 [} 0 0 0 S § § 56
stack. H& L ADCr Add register ta A 1 ¢ 0 0 t S S S 56
SPHL H & L to stack pointer 1 Tt v Yy 0 0 1 58 with carry
LXISP Load immediate stack 0 0 1 1 06 0 0 t 55 ADDOM  Add memory 1o A t 0 ¢ 0 0 t-1 0 56
. pointer ADC M Add memory to A T 0 ¢ 8 t U v @ S7
INX 5P Iacrement stack pointer 0 0 1 1 0 0 1 1 58 with carry .
ocx sp Decrement stack e o0 t 1 1 0 T 1 59 ADH Add immediate 10 A 1 t o0 0 0 1 1 0 56
pointer ACI Add immediate t0 A 110 0 1y 0 57
Jume with carry :
P Jump unconditional 1 1 0 0 0 8 1 t 513 DADB  AddBECuHEL 0 0 0 0 1 0 0 189
i Jump on earry 1 1 0 1 1 0 1 0 513 DADD AddDSEWHAL 1] 0 0 1 1 0 0 1 59
INC Jump on no carry 1 ' 0 1 o 0 1 0 613 DAD R AddH& Lo H&L 0 [ 1 0 1 0 0 1 59
2z Jumg on zero 1 1 0 0 1 0 10 53 DAD SP Add stack pointer to 0 0 1 1t 0 0 1 589
INZ Jump on no zero 1 1 ¢ 0 [] 0 1 ¢ 513 et
» Jump on positive 1 1t 1 0 6 1 0 513 SUBTRACT
™ Jump on minus (R N T T Y SRR I ST SUBe ettt Ve 8. s s 8 e
IPE Jump on parity even oo 1 0 1 0 51 o0 '
#0 lum: o :.m: odd Voo : 8 8 19 :v; Se i"::::;:?x" fom 100 LTS8 S 8T
PCHL H& L to progam 11 1 0 1 0 0 1815 SUBM  Subtract memary T8 0t 8 11 9 57
counter from A
CALL SB8 M Subtract memory from 1 0 0 1 1 1 T 0 58
CALL Cail unconditionat 1 1 [ ] 1 1 0t 513 A with bortow
cc Cafl on carry Y 01 1 1 0 0 51 sut Subtract immediate vt @ 1 0 t + 0 57
CNC Call an no carry tot o6 10 10 0 514 from A ’
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8085A INSTRUCTION SET SUMMARY (Cont’d)
Table 5-3
) tastruction Code {1} Instruction Code {1}
Mnemanic  Description 07 Dg Ds Dg D3 02 0y DOg Page Mnemonic  Description Dy Dg D5 Oy 03 0; Oy Og Page
SBI Subtract immediate 1 1 1] 1 1 1 1 0 58 fRC Rotate A right 0 0 0 9 1 1 1 1 812
from A with horrow RAL Rotate A left through c 0 ¢ t O 1 1t %12
LOGICAL carry
ANA T Aad register with A 1 0 1 0 0 §$-S § 58 RAR Rotate A right through g 6 0o 1 1 1 1 1 512
XRA T« Exclusive OR register 1 0 1 0 1 S s S 50 carry
with A :
’ SPECL
ORA ¢ OR register with A 1 0 1 1 0§ S § 510 ALS
cMP ¢ Compareregisterwith A 1 6 1 1 1 5 § 5 51 CMA  Complement A 0 0 1 @ 1 i1 1 s
ANAM  And memory with A v o 1 6 0 1 1 0 510 sTC Set carry 0 0 1 1 o0 1ot 15
XRAM  ExclosiveORmemary 1 O 1 @ 1t 1 0 50 cme Complement carry I R L
with A 0AA Decimal adjust A 0 0 1 '} 1] t 1 1 58
i t 1 -1
ORAM 0f memory with A 1 0 1 Q 1 0 5 CONTROL
CMPM Compare memory with A 1 0 1 1 1 1 ] 0 5N
ANY AndimmedigtewithA 1 1+ 0 0 1 1 0 510 El Ensble Interrupts LI T T R L TP €
XRi Exclusive OR immedite 1 11 0 1 1 1 0 S0 oi Disable tatercupt L T R R R L o
with A NOP  ~ No-operation o 0 ¢ 0 6 o 0 68 &1
ORIl OR immediate with A 1 1 1 t 0 1 1 0 51 HLT Halt 0 1 1 1 0 1 1 0547
cPy Camipare immediate 1 1 o1 1 1 1 0 st
with A NEW 8085A INSTRUCTIONS
ROTATE . AiM Read Interrupt Mask g 0 T 0 06 o6 6 0 517
, RLC Aotate A feft 0 0, 0 O 0 1 1 1 N SIM Set Interrupt Mask 0 0 1 1 0 0 ¢ 0 58
NOTES: 1. 0DS or SSS: 6 000, C 001, D 010, E011, H 100, L 101, Memory 19, A 111,
d flags.

2. Two passible cycle (imex’(sll_ll indicate i ion cycles dep on

«All mnemonics copyrighted ©intel Corporation 1976.




