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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEE/)

EEE2105: INTRODUCTION TO MICROPROCESSORS
FINAL EXAMINATION: AUG2014 SESSION

Instructions: This paper consists of SIX (6) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1

(a)

(b)

The following is output from the -r DEBUG commands after a certain 8086 program has
run with a breakpoint set. All values are in hexadecimal.

-
AX=CB46 BX=D184 CX=0020 DX=017C &§P=0215 BP=0403 SI=7000 DI=8G400
DS=2617 ES=12E4 SS=5487 CS=3ClA IP=0108 NV UP EI PL NZ NA PO NC

5B4A: 010D 30D7 ADC BH, DL
() Provide the logical address of the next instruction to be executed.

{1 mark)
(i)  Provide the physical address of the next instruction to be executed.

(3 marks)

(iii)  Identify the next instruction. Find the value of register BX and IP after the
next instruction has been executed.
(6 marks)

(iv)  Provide the status flags (Carry, Auxiliary Carry, Zero, Sign and Parity)
condition after next instruction being executed according to output from -t
DEBUG command.
(5 marks)

Figure 1(b-1) shows a TM124MBK36E Dynamic RAM Module pin configuration.
Figure 1(b-2} shows a TMS27PC240 FN UV Erasable PROM pin configuration.

Determine the following:
(1) total memory capacity from RAMs in Kbits,
(4 marks)

(i)  individual memory organization, :
(2 marks)

(iii)  number of address pins and-number of data pins of each memory module.
: : = o (4 marks)
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Figure 1(b-2) TMS27PC240 FN UV
Erasable PROM pin configuration.

Figure 1(b-1}) TM124MBK36E Dynamic

RAM Module pin configuration.




Question 2
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Study and analyze the 8086 Assembly Language Codes below and answer the following
questions. All values in the coding are in Hexadecimal.

(a)

(b)

(c)

@)

Line 1 TITLE SAMPLE PROGRAM
Line 2 .MODEL SMALL
Line 3 STACK 64
Line 4 .CODE
tine 5 .DATA
Line 6 MYCODE PROC
Line 7 MOV AX, 04
Line 8 MOV BX, 07DE
Line @ CMP AX, BX
Line 10 JG testing1
Line 11 JLE testing
Line 12 testing?:
Line 13 ADD AL, 30
Line 14 JMP exit
Line 15 testing2:
Line 16 ADD BL, 20
Line 17 JMP finish
Line 18 finish:
Line 19 MOV AH, 4CL
Line 20 INT 21
Line 21 MYCODE ENDP
Line 22 END MYCODE

Table 2 Coding

Identify THREE (3) errors in the above instructions. Briefly explain why it is
incorrect and write the correct codes according to the Assembly Language.

(9 marks)

What is the meaning of the instruction in Line 10 and 11? Can these instructions be

reduced?

(6 marks)

What is the meaning of the combined instructions at lines 18, 19 and 207

{6 marks)

Based on the assumption that all lines of codes are corrected, what is the final
outcome of the above program?

(4 marks)



Question 3

(a)

(b)
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Calculate the address range for selecting the chip shown below in Figure 3(a).

A19
A20
A21
A22
A23

Do
iy

AD
A18

DO
D7

SRAM

MEMW —— WR

MEMR — RD

A0
A18

CS

=*rd

Figure 3(a) Address Decoding

(4 marks)

Write an 8086 program that find out the largest number from a set of TEN 8-bit
numbers stored in data segment of memory starting from address 1005H as shown
below in Table 3(b). Store the result to address 100FH. Assume all ten data are
unsigned numbers. The program length should be as minimum as possible.

DS;
0700H:
0700H:
0700H:
0700H:
0700H:
0700H:
070CH:
0700H:
0700H:
0700H:
0700H:

Offset
100FH
1060EH 02H
100DH 15H
100CH 54H
100BH 8§9H
100AH FEH
10091 01H
1008H 78H
1007H TFH
1006H 80H
1005H 67H
Table 3(b)

[Refer to Appendix A for 8086 instructions]

(8 marks)
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(¢)  The 8255 PPl is configured as shown in Figure 3(c).

(1) Find the port addresses and control register in Figure 3(c). Thus, program the PPI
to set PC3 to high. Also include comments for any instruction used.
(5 marks)

(i)  Write a program to test the incoming data from at port C continuously via 8255
PPI. If the data is an odd number, send 55H to port B but if data is an even
number, send AAH to port A. Also, include comments for any instruction used.

(8 marks)

Examples of incoming data and the respective action:
27 (Odd Number) = send 55y out to port B

AAy (Even Number) = send AAy out to port A
Cly (Odd Number) = send 55y out to port B
86y (Even Number) = send AAy out to port A

e & o

[Refer to Appendix C for 8255 PPI Control Word]

8255 PPI
Do
Dy A
oW—| W [
IOR =1 RD
A1 ~— A1
A2
— o — 0 Ko
A3--1 .
a s Ko -
AB et
A7 Figure 3(c) 8255 Configuration.

Question 4

(a) The 8259 PIC is configured as shown in Figure 4(a).

() Find the Initialization Control Words (ICWs) of the 8259 if it is used with an
8088/86 microprocessor, single, level triggering IRs, and IR1 is assigned “INT
38H”. The 8259 is in master buffered mode with auto EOI and special fully nested.

(6 marks)
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(i)  Write a program to initialize the 8259 using the port addresses in Figure 4(a).
Also include comments for any instruction used.
‘ {6 marks)
[Refer to Appendix E for 8259 PIC Control Words]

8259 PIC

% -

—

Al :;_-:BJ . . —
= A3 e S0

Al S cS

A5
Figure 4(a) 8259 Configuration.

(b) Calculate the time delay taken for Program Q4(b) running on 8086 microprocessor at
10MHz. During the state of executing Program Q4(b), the RAM content in Table 4(b)
is as follows: (All values are in Hexadecimal). Assume that DS register contains
0700H. Show all workings clearly for each instruction:
(13 marks)
[Refer to Appendix A for the cycle time]

07700E 108 [ 04 145 178 110 1 2L 122133 134 | 25 | 26 | 27| 28 | 40 | 40 | 14

O7800H 1050302101 (12|24 |56188]91|13[34:156198|50:19 ;62

07900H | 07 {201 30 [ 40 |50 | 60 17018090 | A0 BO{CO DO | EO0]F0 ;00

O7AO0H | 1IF | IE 1D | IC| 1B | 1A 55|66 |47 46145444342 |41 0F

O7BO0OH | 1819|2348 |25|26 275812931 |32|35[36]37 38|39
Table 4(b)
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MOV AL, 01H
LOOP3: MOV  BL, [0A03H]
LOOP2: MOV  CX, [0802H]
LOOPT: LOOP LOOPI

DEC BL
INZ LOOP2
NOP
DEC AL
INZ LOOP3
HLT

Program Q4(b)

Question 5§

(a) The 8237 DMA is configured as shown in Figure 5(a). Determine the port addresses
assigned to the four channels. Write a program using channel 1 memory address and
count registers to transfer 2K starting from offset 6789H using the port address obtained.

(5 marks)

8237 DMA

Do s DA
D7 ' ey HRQ

Channel o | &= DREQO

AQ =i AD e DACKO
Al s Al DREQ1
A2 Ao Channei 1 A mme DACK

A3 —23 A3 Channet 2 [@emmmmmm= DREQ2

CS e DACK3

AS DO_ Figure 5(a) 8237 Configuration.

A7

A5 ’ E ): == Channel 3 | === DREQ3

(b) A transmission system uses asynchronous serial data communication as shown in Figure
5(b) with LSB being transmitted first to transmit a passkey to the receiver.

Decode the following serial data received in continuous ASCII characters message:
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Incoming data:

of1 1]o of1]of1]ofx 1]of1 1]of1]of1 1]o0 of1
o o[1]0 o ofr 21]o of1]o o of1joj1 1 1|01 1
0 0 ofr 1]o of1jo of1t]of1 1 1]of1 1 1|0]1 1

Bits per second: |

Dista bits:

party: (G

Sopbis:

(i) ‘What is the passkey transmitted?
(8 marks)

(if)  Calculate the total time wasted due to overhead when transmitting the above
message.
' ' (3 marks)
[Refer to Appendix B for ASCII codes]

Perform the following number system transformation. Show all workings clearly.
1} 2014.20145 to decimal equivalent.
(3 marks)

i) 2014.201449 to hexadecimal equivalent.
(3 marks)

iii) [0100 0110 0100, + 0011 0011 0101,] to BCD equivalent.
. . > (3 marks)
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Question 6

(a)

(b)

(c)

Comment on the error if any, in the following assembly language mnemonics. Otherwise
explain the outcome of the operation.

i) IN 49H, AL
(2 marks)

ii) XCHG [13H], [25H]

(2 marks)
Suppose that AX = 3024H, BX = 20CCH, CX = 8250H and SP = 0302H.
Determine the value of SP and the values of the data in the registers concerned as we

progress through the following instructions. Show step-by-step after each instruction
being executed using the aid of diagram as shown below to start with.

{10 marks)
PUSH CX Stack Memory
PUSH BX
PUSH SS: 0300H
PUSH SS: 0301H
POP SS: 0302H =
POP SS: 0303H
POP SS: 0304H
PUSH
POP START
POP SP= 0302H
The 8254 PIT chip is configured as shown in Figure 6(c).
(1) Find the port address assigned to all the counters and the control register.
(2 marks)

(i) CLK1 of counter 1 is 1.19318MHz and Gate! is connected to high permanently.
OUT!1 of counter 1 is connected to IR0 (the highest-priority interrupt) of the 8259
interrupt controller to provide time-of-day interrupt (TOD) interrupt. Counter 1
uses a square wave to trigger the 8259. Write assembly instructions to divide this
counter by 2043H. What is the OUT1 frequency?

(4 marks)
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(iif)y  CLK2 of counter 2 is 1.19318MHz and Gate2 is connected to high permanently.
Counter 2 generates a periodic pulse every 30.176ps to refresh DRAM memory of
the computer. Write assembly instructions to generate this periodic pulse through
OuT2.

(5 marks)
[Refer to Appendix D for 8253/8254 PIT Control Word]

8254 PIT forock

e CLKO
D7 |l

Counter 0 Jeummgems Gaic(

oW WR B OUTO
— .. Ty CLK1
A7 o i? Counter 1 |« Gate'l
Al ounter e RETE1
. ouTH
A6 __Do_ A0 AQ |
_ CLK2
A5 Cs <
Counter 2 }<fewwm——m Gate?
Ad P OUTZ
A3 : Figure 6(c) 8254 Configuration.
A2

-~ THE END —
EEE2105(F)/Augl4/Steven Khoo/7/08/14



APPENDIX A: 8086 INSTRUCTION SET SUMMARY

Instruction Set Summary

Clock MNumber - Flaps Paga

Muemonic Dleseription ‘ cycles of bytes QDITEZAPC el
LT ASCH adjust for additien 4 I W---duAzVE T6
AAD - ASCH adbust for division &0 2 W --xxuxn 7%
AAM ~ ASCI adjust for multiphi- s
cation 83 2 g«»~-~x%uxa 76
AAS ASCH adjust for sublrac-
ton 4 i w---puxtx 7
ARG - Add with carry X--~-XXXEXx 6%
Begister to register 3 2
Memory to register 9+ EA 2-4
Repister 10 memory 15+EA 24
Immedinte 1o rogister 4 34
Frnmediate o memory E7+EA 36
Tmmediste to acoumula-
. Tor 4 ‘ 23 .
ADD Additiont X---K¥xxx 63
Wegister to register 3 2
Memory o register ¥ EA 4
Register 1o memory 16+EA =
lnumediate fo register . 4 3-4
Immediste to memory 17T+EA
Inmedigte to aocatula-
bew 4 23
AND Logicsl AND g6---xxux?® 9
Register to register 3 2
l . Memory to register Y+ EH 4
Register to meomy i6+EBA 2-4
Immediate to registar i 34
Fenmpdiate to memory 174+EA 3-6
Foumadiate to atcwnuls- - ’
tor 4 23
CALL Coll # procedure v owomaomom o= 157
Intrasepment ditect 19 3
Intrasegment indirect
through register i 2
Intrascpment indireet
through memmy 21+BA 24
Hstersegment direct Pz Lo
Ttersegruent indirect ITHEA -4
Caw Comvert byle to word 2 1 s e e 63
cLG Clear carey flag 2 ;L I [ I
Lo Clear direction. flag % 1 R
G Clear ietermupt flag % i v B e s e B
CMC Complement carry flag p 3 ws e e e s oee g U2
CMp Compare X---XKxxx 6
Register 1o register 3 2
Metnory to register G+ EA -4
Register to memaery 9+BA - 24
Immediate to register 4 34
Tenmiyadiste (o miemory WrBA 3-6



Clock MNumber ‘Flags Page
Mnemosnic Drescription cycles of bytes ODRDITSZAPC refl

Brroediste to accamula-

tor _ 4 23 . ’ ,
CMPS/ Cuompare string/ 3 - Exm - -xxxxx 208
CMPSB/ Compare byte string/ Lo
CMPEW Compare word string Lo
Not repeated 22
Repeated G4 22/rep
CWh Convert word to donble
word 3 i R I 65
DAR Dechnal adiust for addition 4 i 2--+XXXXE T
DAS Becimal adjust for subtrac-
tion 4 1 M- ~-XxXXx 74
BEC Discrement by 1 ; X---XXXX- 69
16-hit register 2 1
B-it register 3 ' 2
bemory IS+ EA 4
DIV Unsignod division we--uuuwn . 70
8-bir repister BO-98 3
16<hit Tegister ., 144-162 2
S-bit memory {96953
- +BA 24
16-b1t memory {150-168)
| +BA %
ESC Hscape I 457
Register 2 2
Memory B+EBA 2-4
HLT Halt 2 LR -« 91
iy Integer division #w---ununun M
A-bit register 101112 2
16+bit register 165-184 2
-5t memory (H-118)
+EA 24
16-bit memory (171190}
+EBA 24
ML Integer multiplication Xx~-~-uvugux 70
B-bit register #-98 2
16-bik repister 128-154 2
8-bit memory (86-104)
+EA 2-4
16-bit premory {134-160)
' +HA ol
i8] Input from O port .
Fixed port 19 2
Vadable port :4 i
HNC Increment by 1 X---%2%X%x%- 6%
16-bit register 2 i
B-bif vegister 3 z
Memory 15+BA Qe

INT Interrupt



Clock Number Flags  Page

Mnemonic Deseription cycles of bytes ODDITSZAPC ref
Type=3 52 i
Typedd 51 2
INTD Tuterrupt i overflow 1 -l - - 172
Interrupt is taken 53
Intercupt is Bot taken 4
RET Return from interrupt 24 1 rrrryrrrrr 172
JA Tusys i above/ 16/4 A e e e m 80
JNBE Jump if not below or equal
JAES Jamp i above or equalf 1644 Z “oewoxomoxom = 80
JMB/ Jumgp ¥ not below!
JNC Jumgr if not carry
J8y Jump if below 164 2 I 0
JNAES Yemnp if not above or equal/
Je Jump i carry
JBE/ Tump ¥ below or equalf 164 i e e e a e oe s 80
JNA Junp if not sbove _
JOXZ Tump if CX is zo10 186 T eemwm oo .- B8
JES Jump i equalf 1614 A &0
4Z Tamp if zer0
JUG/ Jusap if preater/ 164 R g0
JNLE Jump if not less or sgual '
JGE! Jurpp ¥f greater o equalf 16/ - 8l
JHL Jumyp if pot less
Jud Jornp if Jessd 164 2 e e 80
JNGE Jurap i€ not greater or equal
HLEf Jump 3 less or equald 1674 2 e e m e i
JNG Jurisp 3f not greater
C JMP Tup . mommmmme B4
Fotrasegirent direct short 15 2
steasopment direct 15 3
Intersegment ditect 3 5
Intrasegment indirsot
through memory 1R+ EA 2-4
Intrasegingnt indirect
through register 13 2
Intersepment inditect H+EA y.
JNE! Jamp if not equal/ 1614 A R I 806
JNZ Tump i nol zero
JNC Jusmip if not overflow 164 2 R 8
JNFf Tump i not parity/ 16/4 y S I 8
JPO Furoy if patity odd
JNG Jump if not sign 1644 S I 8
Jo Famp if overflow 164 2 e
JPY Tump if parity/ 1614 - 80
JPE Juenp if parity even .
J& Jump H sign 1664 A T it
LAHF Loud AH from flags 4 1T e e 92
LDS Lozd pointer using D§ 16+EA N » v Ol
LEA Load effective address 2+ BA 24 e meme - 60



Flapy Page.

Clock Number
Mnemonic Description cycles of bytes OUITEZAPC wf
LES f.oad pointer wsing ES l6+EA 2-4 R I
LOCK Eock bus 2 1 e e . - 455
LODS! Load string/ [ 08
LODEES Load byte string/
LODEW Load word siring
Hot repested 12
Kepented 9+ 13fep
LOOPE Loop 1#5 2 e e e e 88
LOOPE! Loop if squalf 18/6 p o w o ow e e - BB
LOOPZ i.00p i zero
LOOPNE/ Loop if not equsl/ 1975 2 Mk e e wm - R8
LOURNZ Loop i not zero
MOV Move . se e e s 69
Accamulator tomwemory 10 3
Muewmory to accumulater 10 3
Register 1o suglstor Z z
Memory o register B+ Bk 2k
Hegister 10 memory S+ EA 24
Tmmediate to register 4 3
Tmemiediate i memory W+EA 36
Rogister to 88, D8, e B8 2 p:
Memory 1085, D8, 0rES  B+EA 4
Kepment repister to rof-
ister - 2
Segment register 1o
Memary $+EA Z-4
MOVS! Nove string/ 1 o v v v v owow oo 208
RIOVER/S Move byte strng/
MOVEW Move wornd sixing
Not repested 18
Repested 9+ 1Tieep
RLL Vnsigned wmaltiplication x~-vouwux 78
B-bit cegister -1 2
16+bit register 118-133 3
8-bit mumory {7083
+EA y
16-bit mermory {124-139)
+EA -4
MNEG Megate xX---xxx%% &9
Register 3 2
Memory 164+ BA 24
NOP Mo operation 3 ;A - N
NOT Logical NOT P
Reglster 3 2
Memory 16+EA y
OR Lagical OR. 0--~-~xxux0 9
Replster to register 2 3
Memory to register 9+EA 24
Reglster to memory 6+EA 24



Filags Page

Clock Number
Munemonie Bescripiion cycles of bytes CDITSZAPRC ref,
fromediste to accumula-
tor 4 %3
Immediate to register 4 3-4 -
hnmediate to memory TH+EA 3-8
QuTt Cutput to O port S 232
Fixed purt 10 y:
Yariable port & 1
POP Popwordoffstack s se=m-e « « 153
Register B 1
Segment register 88, 118,
o1 B3 1
Wlemiory TT4+BA 24
POPF Pop flags off stack 8 1 rerrrreerer 153
PLISH Pushwoedomostack === « o« » 153
Register 11 1
Segment register i0 1
Memory 16+EA 24
PUSHF Push flaps ondo stuck 16 1 L R 153
RCL Rotate left through canty - IRIEE R x 98
Register with siogle-shift yA
Repister with variable-
shift 8+ dibit Z
Memory with singleshift 15+ EA 2d
Memory with variable- 20+EA 24
shiift + 4fait
RCR Rotate right through carry | x 98
Repgister with single-shift 2 2
egister with.variable~
 shifr §+4bit y
Memory with single-shift 154+ BA 24
Memory with veriable- 204+EA 2-4
shift +4fhit
HEP Repent string operation P I s e e e e e 213
REPEL Repeat operation while
agual/ y- 1 I I 2%
RePZ Repeat operation while zero
REPNES RBepest operation while not
eepaalf 2 I T « « 3
REPNZ Repeat operation while not
ZEAG
RET Return from procedws == e === - 157
Intrasegmont 8 1
Intrasegment with con-
stant 12 3
Intersegment 18 H
Trtersepment with con-
stant 17 3
ROL Rotate Jeft A x 9B
‘ 2 p

Register with single-shift



| Clock Nuwmber Flaps Page
Muemonis Dresoription cycloy of bytes ODITEZAPC b
Register with variable-
. Ehift 84 4/bit p.
Memory with single-shift  15+EA -4
Memory with varisble- 204 BA 2-4
shift + 4fbi
ROR Rotate right B oo o= - x 98
Register with single-shift 2 2
Register with variable-
shift 84 4t 2
Mesory with singleshit 15+ EA 4
Memory with variable- 204EA -4
shift +4fbit
GAHF Store AH foto Hage 4 1 rewe-gryYr 92
SALY Shift arithmetic left/ % ---XX0xx 98
SHL Shift logical feft
Register with single-shift 2 z
Register with variable-
shift B+ d/bit 2
Memory with single-shift 1534+ BA 24
Memory with vapiable- 20+EA 2ud
shift P dfhit
SAR Shift arithmetic right X---xxuxx U8
Register with single-shift 2 y
Register with variable-
shift &4 d/bit 2
Memory with single-shift 15+ EA 24
Memory with variable- 20+EA oty
shift -+ §/bit
SB8 Subtract with borrow - - XXXEX B
Register from ragister 3 3
demory from register 9+ BA 24
Register from memory B+ BEA 24
Immediste from acen-
mulator 4 2-%
Immediate from register 4 34
fmmediate from memory  17+EA 34
SCASS Soan steingd 1 X+« +XXXXXx 208
SCARH/ Scan byte string/
SCASW Soan word stiing
Not repeated 15
Repeated G+ thhep
SHA Shift logical right X---xxuxzx 98
Begister with single-shift 2 2
Register with varisble-
shift &+40it 2
Memory with singleshift  15+BA %4
Memory with variable- 20+BA 4
shift + /bt
STC Set carry flag 2 I e e e 1 %2
57D Set direction flug yA 1 I IR



Clock Number Flags Pape

Mnemonic Brescription cycles of bytes ODITSZAPC ref
ST Set interrupt fAag > 1 TR )
STOs/ Store string/ I e e e e e e g
STOSB/ Store byte string/
STOBW Store word string
Nut repested 11
Repeated 94 Mirep
sUB Subtraction f---~%xxxxx%x 65
Register from register 3 z
Memory from register 9+EA 24

Register from memory 16+ EA.
Immediate from dceu-

minlator 4 23
homediate from register 4 34
Fopediate from memory 17 +BA 3-8
TEST Test G--=-xxuxh 5
Register with register 3 2

Memory with register 9+ EA
Immediate with scowma-

fator 4 23
Iismediate with register 5 34
Immediate with memory  11+BA K
WalT Wait while TEST pin not
anserted 3+ 5n 1 I N -
XCHG Exchange ’ e s )
Register with accaranis.
tor 3 1
Register with memory 17+EA L4
Register with register 4 A
XLATY Trauslate 11 i IR |
XLATH
XOR Logical exclusive OR 0---xxuxld 9
Hegister with register 3 y
Memory with register 9+ EA 2-4
Repister with memary I6EEA 24
Immediate with accomu.
Iator 4 23
Immedizte with cegister 4 34
Immediate with memery  17+EA 3-6
4] Weio of Clock Cyeles
Divect c Flag Setting Symbols:
fegiabar fndireot 4 ODITSZAPC:
Begisber selgbive g - Not affected
Based Indeved - x Set or cleared according to the result
(aPY+{BLY or (BXIs(51 7 u Undefined
{BEY+ (8L} or {BE}e(DI} ;
.“éwsed fﬂﬁexedxrelative 0 Cleared to 0
LBF1+ (BL)#DISP br 1 1 Settol ’
o e o oo 12 r Restored from previously saved value

{ERY4 (DT 35DIST



Conditional Jump Instructions

linstructiont = - DesScription Condition: 1 Allases . |Opposite
JC¢ Mump ¥ cary Camy=1 1 JB,JNAE JNC
JNC  [ump i no camy Carry =0 { JNB, JAE Jc
JZ Jump if zero Zerg =1 JE SNE
JNZ umpifnolzero Zero =10 JNE JZ
J& ump if sign Sign=1 - JNS
JNS  Pump if no sign Sign 0 1 - -~ J8
JO  Lump if overflow Overfiow = 1 - NG
JNC  Ulump T no overlow Overflow = 0 - )
5P Jumnp if parity Party =1 SPE, JNP
JPE  Purhp I parity even Parity =1 S JPO
JNP Lymp if po parily Pafly =0 JPC JP
JEO  Pump i paity odd Patity = § NP JPE.
S T unszgnad cwmnansans
instruction 100 i}escrsptmn TR ]' liases: Qpposit
AT Dump Fabove > ] f;any 5 Ve~ 0 JNBE | JNA
- Homp iF not below nor equal (not<=)  Cany = 8, Zero=0 JA JBE
- “ilump If above of equal {>=} Cary =0 JNMC, JNB] JNAE
- ump I not below (ot <) Carry =0 JNC_ JAE] B
lump if befow (<3 Camy =1 JC.JNAE| JNB
Jump if not above nor equal (not ==y iCamy =1 4G, JB JHE'
1 SAump i below of squal (<=) Carfy = 1 or Zero = 1 JANA L INBE
“Lpmp If not above (nat >} arry = 1 or Zero = 1 JBE JB
pooodumpifequal (53 Kero=1 JZ 1 JNE
CooWumpinotequal(y Zera =0 JNZ LI
LI e - Signed 6ompamuns : vy LR
instructioni Eieamptmn e ' cmmi;on; iﬁi‘iase&l@ppe*site]
PR Jumpﬁgmamr@} agn vaﬁmﬁarZau i} JNLE 7 JNG
JNLE — Liump i not less than nor equal (not <=} Sign = Overflowor Zero =0 1 JG JLE
oJGE. . Yump i greater than of equal (=} Sian = Overflow JNL JGE
JNL - Llump if not less than (not <} Sign = Overflow JGE 1 W
cooodE o Uump IF less than {<) Sign Overflow JNGE ] UNL
_MNGE  Hump if not greater nor equal fnct >=) _ISign Overflow Jb JGE
SJLE - Uump if less than or egual {==) Sign Overtlow of Zeto = 1 JNG | JNLE
= JNG  Lump i not greater than (hot >) Sign Overflow of Zero = 1 JLE 1 LIG
~JE tump fequal (=) jZera=1 JZ JNE
J_NE__ ump if not equal () 7ero =0 SJNZ § JE
8086 Flags Register
FODITSZARC| Orerflow ¥Flag, Dirsction Flag, Interrupt Flag, Trap Flag,

Sign Fiag, Zero Flag, Bwilary carry Flag,

Carry Flag

Parity Flag,



APPENDIX B: ASCII TABLE

ASCII Codes

B3: pull 28: spa 48z @ 6@: * g8: [ nd: 4 OB L Efi: o
Bi: 8 21: ¢ 41:= n iz a 81+ 4 Atz i 4 Ei: ¢
B2: 8 22 ¢ 42: B G2: b 8%: & BZz & Gz E2:= I
893: ¥ 23 B 432 C 63: e #3: & A3: 4 3= I E3: I
B4 » 24: & 44: D b4: 4 84: & Ad: # 5 2B Ed: X
BS: % 25z 45: E 65: e 851 & H5: H c5: F5: o
Bh: % 26z & 46: F 66: ¥ 86 § fih: = Ch: Eb:
B7: heep 27z ° 42 G &% g 87: ¢ AY: = c?: E?: =«
@8 hack 28: ( 48: H %2 h g8 & Ad: & Co:z EB: &
B2: tab 295 > 492 1 6%: i 89: & A%: - Co: i E%?: B
Bl newl 2A: = 48: J 6R: j 8a: & AB: Chz 2 By §
ag: 4 28z + 48: K 6B k 8B ¥ AB: % CB: i Ef: &
ac: ¢ 2C: , ac: L 6G: 1 8C: 3 AC: % cc: | EC: o
anz cret 200 - 4D: M 6B: m 8h: 1 ab: & Ch: = EB: &
GE: B 2E: . 4E: N 6E:z n 8E: # fE: « CR: 1} EE: €
AF: % 2Fz 4F: O 6F: o 8F: 8 AFz » Op: X EF: 1
18z ¥ 38 8 BH: P 78: p 9@: g B&: } DAz u Fii: =
iis 31 1 Ri: g i g 9ir = Hi- Ble s Fi: %
i2: % 32: 2 52: R P2 op Gx: 1 BZ2: B2: ﬂ F2: 2
13: u 33:= 3 53: 8 Tt s 93: & B3: D3: F3: ¢
i4: G0 34z 4 G4: 7 P4 £ 924: § Bd: D4: L Fd= I
is: § 35: & L5 # 7h: ou 9%: D B DG g B5:
167 - 36 6 E6: U hr v 96 i BG: D6 Ph: =
17: t 37: 7 57: Y FE: u 7t n B?: n DE: ﬂ F7?: =
12: t 38: 8 Kg: ¥ 78 x 28: § - B8: i T Fgr o
12: 1 3%: @ Lg: v % v 99: 0 B9: LU Fa -
if: -+ s : 5A: Z 7R = 9n: i BA: | Dfiz PA: -
1B: « 38: 58: [ 7Hr £ 9B ¢ EB: ﬂ DA: ﬁ FB:
1G: « 30z £ 54 0N i+ 9ac: £ BC: b1 FGz »
1Bz Ihr = 5h: ] Dh: 3 9n: ¥ ED: M Db P =2
iEz & 3E: » EE:z ~ JE: ™ g8: K BE: 4 DEx FE: 1
iR: ¥ 3F: ¥ 5F: _ ?F: & gF: F BE: DE: FF: res




APPENDIX C: 8255 PPI

Control Word

~ Controlward

8255 Control Word Format (I/O Mode)

" [BIT SETRESET FLAG
|0 = ACTIVE

BSR Control Word



APPENDIX D: 8253/8254 PIT

Control Word

ihuncton

- G | 16-bit binary

M v

~. 1 4-decade BCD

Y
T RO RSy M U U U S U U

i
¥
£
¥
¥
£
]

S— o101 1

T' :& D y i
0 | O |Selectcounter 0 o | 1 AR
elect counter 1 ony X 1 1 3
Q 1 | Select counter I 1 O | R/W MSE only i | ol o 4
0 | Select counter 2 1 1 R/W LSB then MSB i 0 i B




APPENDIX E: 8259 PIC
ICW1:

1] X X X 1

LEIME

SNGL| 1IC4

0 = Edge Trggered Mode

1 =Level Triggered Mode

1 = ICW4 Needed
{0 =No ICW4 Needed

1 = Single

0 = Cascade Mode

ICW2:

Low order bits are 0 since there are 8 interrupts.

A ¥
Ag D7 Dg Ds Dy Dy Dy Dy Dy

}. T’; T{,' Tg [ T4 T3 X X X

T7-T3 of Interrupt Vector
Address (8086/8088 Mode)

This register is treated as a mask,
with 1°s indicating the IRQ channels

LpBs 18] S5 884|518 |Sy| connected to master/slave 82594s.

0 = IR Input has a slave
L =1R Input does not have a slave
ICW4:
Ag Dy Dy Ds Dy Dy Dy Dy Dy
1 0 0 0 |SFNM] BUF | K/8 |AEOI} 1
| L 1=AUTO EOI

Speeial Fully Nested Mode
ot Special Fully
Wested Mode

{0 =NORMAL EOI

Nan-Buffered kMode
Buffered Mode:Slave

Buffered ModeMaster




