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NTERNATIONAL COLLEGE PENANG

DIPI OMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEE/T)

EEE2105: INTRODUCTION TO MICROPROCESSORS
FINAL EXAMINATION: AUG2012 SESSION

Insiructions: 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)

(c)

(d)

i
T INTERNA

Perform the following number system transformation. Show all workings clearly.
(i)  41.68751 to binary

(3 marks)
(il) FEED.BEEF¢ to octal

(4 marks)

Give ONLY one alternative instruction that will perform the same outcome for each of
the following instructions:
(i) XOR AL, AL

(2 marks)
(iiy INC BX

(2 marks)
(ili) OR AX, OFFH
(2 marks)
(iv) MOV BL, CL
MOV CL, AL
MOV AL, BL

(2 marks)

Find the organization and bit capacity of the following memory chips.
(i) 12 address pins, 4 data pins SRAM

(3 marks)
(ii) 7 address pins, CAS, RAS, 8 data pins DRAM

(3 marks)

Comment on the validity of the following instructions. Explain if it is not valid.
(i) MOV BX, [AX]

(i) MOV BL, [BP][BX][DI}[SI] 22H
(4 marks)

ety BISE VR
TIONAL cObieLe
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Question 2

(a)

(b)

()

Explain the difference between SHR and SAR instructions. Hlustrate how a
microprocessor rotates twice the data ASH using these types of instruction with the aid of
diagrams. Assume that the data is in register AL and carry flag (CF) is reset initially.

(8 marks)

At a certain moment the state of an 8086 microprocessor based system: is as follows: (All
values are in Hexadecimal)

Registers Memory

H L 8000B | 12 [ 4010E | 6F
AX | 2C | 10 8000A | 34 4010D | 2D
BX | 00 14 80009 | 56 4010C | C1
cxX | 10 | o1 80008 | 78 4010B | 25
DX | 2B | 33 80007 | 9A 4010A | 3F
cs | o1 00 80006 | BC 40109 | 12
DS | 80 00 80005 | DE 40108 | FF
SS | 40 10 80004 | FO 40107 | FC
ES | 61 00 80003 | 21 40106 | El
BP | 00 IF 80002 | 43 40105 | 10
sp | 00 08 80001 | 09 40104 | 00
P 07 00 80000 | 67 40103 | 36
SI 21 34 7FFFF | 54 40102 | 21

DI | FF  FF 7FFFE | DF 40101 | 8
7FFFD | 3C 40000 | 99

(i) What is the physical address of the top of the stack?
(2 marks)
(ii) Draw a memory map for the 8086 microprocessor, indicating clearly the start and
end addresses of the segments including unused areas.
(4 marks)
(iii) Provide the registers and memory locations that are affected, and their new values
after the execution of ADD [BX — 0AH], AX, also state the number of bytes used
for this instruction.
(6 marks)

Assume that AX = 0500H and BX = 0005H. Will the division operation successfully take
place when the following commands execute? Justify your answer.
DIV BL

iOperation (byte): AL = AX + operand, AH = remainc@

(5 marks)
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Question 3

(a)

(b)

(i) Calculate the time delay taken for Program 3 running on 3086 microprocessor at
{0MHz. Show all workings clearly for each instruction.

— (5 marks)

MOV CL, 04H

LOOPT: INC DL
DEC CL
JNZ LOOPI
JMP  LOOP2
ADD AL, AL

LOOP2: HLT Program 3.

(ii) Also, calculate the number of bytes used to store Program 3 in the memory
location. Show all working clearly for each instruction.
(5 marks)

(iii)  Referring to Program 3, the equivalent machine code for INZ LOOP1 is 75 FA. If
JNZ operation code is 75, explain how the LOOP1 is equivalent to FA. Justify
your answer with the aid of diagram. Show all workings clearly.

(7 marks)
[Refer to APPENDIX A for the cycle time and bytes count]

Differentiate the following arithmetic instructions with the aid of calculation. Assuming
% = 53FCH and BX = 7A86H. Show all workings clearly including the result.
(1) MUL BH
(4 marks)
(i) IMUL BH

(4 marks)

Operation (byte): AX = AL x operand‘
Operation (word): DX:AX = AX X operanﬂ

Question 4

(a)

A transmission system uses asynchronous serial data communication with 1 stop bit, and
odd parity. Draw the frame for extended ASCII character “S”, “k”, “2” using continuous
character transmission, LSB being transmitted first. Calculate the total time it takes to
transfer 300 ASCII characters using the same transmission scheme if 2400bps is being
used.

(8 marks)
[Refer to Appendix B for ASCII Codes]

S Ve



(b)

(c)
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The €255 PPI is configured as shown in Figure 4(a).

(i) Find the port addresses and control register of the 8255. Thus, program the PPI to
set PC2 to high. Also include comments for any instruction used.
(4 marks)

(i1} Write a program to generate a square wave of 40% duty cycle continuously by
using bit 4 port C. Assume that the DELAY subroutine program is available and
port C has been configured as output port. Also include comments for any
instruction used.

(5 marks)
[Refer to Appendix C for 8255 PPI Control Word].

I
D7

[OW —— WR
Ay [OR — RD > PC4

Figure 4(a) 8255 Configuration

Assume SP = FF2EH, AX = 1239H, BX = F53CH, CX = 123FH
With the aid of a memory map, show the content of stack and stack pointer after the
execution of the following sequence of instructions:

PUSH AX
PUSH BX
PUSH CX

(6 marks)

Microprocessor has bit, byte or word processing capability. Identify the following codes
in terms of word.

(1) 96AA4611BE4ACT2FF
(ii)  3A567B41

A
O i

(2 marks)
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Question 5

(a) With the aid of a suitable diagram, illustrate step-by-step how DMA can be used to speed
up CPU operaiion during the transfer of data from merory (G an /O device.
(11 marks)

{b) The bus cycle of the 8086/88 microprocessors consists of at least four clock periods,
namely Ty, Ta, T3 and Ty. Discuss in details what is happening in each T-state for a read
bus cycle of memory in 8088.

(9 marks)

(c) Pin CS of a given 8253/8254 is activated by binary address A7 — A2 = 100101. Find the
port addresses assigned to this 8253/8254 and the configuration for this PIT if the control
register is programmed as follows:

MOV AL, 00110110
OUT 97H, AL

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

Question 6

A certain microprocessor allocates addresses 1000H to 1FFFH for RAM 1, 3000H to SFFFH for
RAM 2, 7000H to 9FFFH for /O and CO00H to FFFFH for ROM.

(a) Draw the memory map for this microprocessor.
(1 mark)

(b) Determine the total ROM & RAM capacity.
(3 marks)

(c) How many different input/output devices can the assigned 1/O capacity area
accommodate if an /O device uses 2 KB of memory space?

(2 marks)

(d) How many extra input/output devices can be added to this microchip if each of these I/O
device uses 4 KB of memory space?

(4 marks)

(e) Using combination of logic gates and decoders, design the address decoding circuitry for
the above memory and I/O devices. All design steps must be shown.

(15 marks)
— THE END -
EEE2105(F)/Augl2/Steven Khoo/20/09/12
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Instructionss

ctudents are NOT allowed to remove the appendices booklet from the

examination venue and also NOT allowed to write anything on this
boolklet.

B\° 5086 INSTRUCTION SET SUMMARY [8 pages]
B ascil CODES TABLE [1 page]
C° 2255 ppl (PROGRAMMABLE PERIPHERAL INTERFACE) [1 page]

De g253/3254 PIT (PROGRAMMABLE INTERVAL TIMER) [1 page]




PENDIX A: 3086

Instruction Set Summary

Clock Mumber Fiags Page
Mpemonic Drescription cycles of bytes ODITSZAPC ref
AAA ASCO adjust for addition 4 1 W---unxIux 76
AAD ASCIH adjust for division &0 a---xxuxu 76
AAM ASCII adjust for multiphi-
cation 83 2 - --XXUX 76
AAS ASCIHT adjust for subtrac-
tion 4 1 n---uuwxuvx 76
ADC Add with carry ¥---XExAx 65
Register to register 3 2
Memory to register 9+EA 24
Register to memory 16+EA 24
Immediate o register 4 34
Emmediate to memory 17+EBA 3-6
Immediate t0 accumula-
tor 4 23
ADD Addition X--~%XXxxx 65
Register to register 3 2
Memory to register I+EA 2-4
Register to memory 16+ EA 24
Immediate to register 4 3-4
Immediate to memory 17+EA 3-6
Immediate to accumula-
£or 4 2-3
AND Logical AND 6---xxuxhd 93
Register io register 3 2
Memory to register 29+EA 74
Register to memory 16+ EA 24
Immediate o register 4 3-4
Emmediate 0 memory 17+EA 3
Immediate to accumula-
tor 4 2-3
CALL Call a procedgremmmm = m s 157
Intrasegment direct 19 3
Intrasegment indirect
through register 16 2
Intrasegment indirect
through memory 21+ EA 2-4
Infersegment direct 28 5
Intersegment indirect I7T+EA 2~4
CBW Convert byte to word 2 S T 68
CLC Clear carry flag 2 AR 0 92
CLD Clear direction flag 2 1 | R 92
CL! Clear interrupt flag 2 1 I 92
CMC Complement carry flag 2 1 e e e x 92
CMP Compare X---Xxxxxx. 69
Register to register 3 2
Memory to register 9+EA 2-4
Register to memory 9+EA 2-4
Immediate to register 4
Immediate 10 memory 10+EA




Clock Number Fiags Page
Muemonic Diescription cycies of bytes ODBITSZAPC rel
Immediate o accumula-
tor 4 2-3
ChPg/ Compere string/ 1 oo -3 : x % ox o 208
CMPSB/ Compare byte string/
CVIPSW Compare word string
Not repeated 22
Repeated G+ 22hep
CwWh Convert word to double
word 5 1 e 68
DAA Decimal adjust for addition 4 1 - - -xxxxx 74
DAS Drecimal adjust for subtrac-
tion 4 1 u---xxrxEx 74
DEC Deoremient by 1 ¥ - - -XEXX 69
16-bit register 2 1
2-bit register 3 2
Memory 15+EA 24
DY Unsigned division 4---uwuuvuu 70
8-bit register 80-90 2
16-bit register 144-162 2
8-bit memory (86-96)
+EA 2-4
16-bit memory {150-168}
+EA 2-4
gESC BEscape s s s s s e 457
Register Z 2
Memory 8+EA 2—4
HLT Halt 2 | R 91
By Integer division we-~-uunvpuun 70
8-bit register 101-112 2
16-bit register 165184 2
8-bit memory (107-118)
+EA 2-4
16-bit memory (171-190)
+EBA 2-4
BMUL Integer multipiication ¥ ---~uvuwwux 70
8-bit registel 80-98 2
16-bit register 128-154 2
8-bit memory (86-104)
+EA 24
16-bit memory {134-160)
+EA 7-4
i Input from VO port o e e e e s s 232
Fixed port 16 2
Variable port 8 1
INC Increment by 1 X---%X%¥XxXx- 69
16-bit register 2 1
8-bit register 3 2
Memory 15+EA 2-4
INT Interrupt - =00 - - -~ 172

\%%&E‘; % L%%RARY
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Cloclk Number Flags Page
Mnemon:. Description cycles of bytes ODITSZAPC rel
Type=3 52 1
Type#3 5t A
INTC Interrupt if overflow i -0 - - .- - 172
Interrupt is taken 53
Interrupt is not taken 4
IRET Return from interrupt 24 i rrrrrrrrr 172
JAS Joump if above/ 16/4 T e e e e e e o 80
JNBE Jump if not below or equal
JAE/ Jump i above or equal/ 16/4 N 80
JNB/ Jump if not below/
JNC Jump if not carry
JB/ Jump if below/ 16/4 e 20
JMAES Tump if not above or equal/
JC jump if carry
JBE/ Jump if below or equal/ 16/4 T e e e e e e - 80
JNA Tump if not above
JCXZ Jump if CX is zero 18/6 A 88
JE/ Jump if equal/ 1674 A 80
Jz Jump if zero
JG/ Jump if preates/ 1604 T 20
JNLE Jump if not less or equal
JGE/ Jump if greater or equalf 16/4 2 .- 80
JNL Jump if not less
Ji/ Jump if less/ 16/4 T e e e e e e e e - a0
JNGE Jump if not greater or equal
JLE/ Jump if less or equay/ "16/4 A 80
NG Jump if not greater
JMP Jump e g4
Intrasegment disect short 15 2
Intrasegment direct 15 3
Intersegment direct 15 5
Intrasegment indivect
through memory 18+EA 2-4
Inirasegment indirect
through register 11 2.
Intersegment indirect 24+ EBA 2-4
JNE/ Jump if not equal/ 16/4 I 30
JNZ Jump if not zero
JNO Jump if not overflow 16/4 A 80
JNP/ Jump if not parity/ 16/4 A 80
JPC Jump if parity odd
JNS Jump if not sign 16/4 y A T A 80
JO Jump if overflow 16/4 A 80
P/ Jump if parity/ 16/4 2 80
JPE Jump if parity even
8 Jump if sign 1604 2 = e e e e 80
LAMF Load AH from flags 4 T e e e e e e 92
LDS Load pointer using DS 16+EA A T B 60
LEA Load effective address 2+EA I 60

i i
INT MTERNI«\T\ONA\. {

et Y
Lithinis®
NG
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Ciock Mumber Flaps Page
T

Mremonic Lrescription cyeles of bytes CDITSZAFC ref
LES Losd poister using ES 16+EBEA 2-4 T 1)
LOCK Lock bus P 1 e T L 455
LODE! Load string/ O 208
LODEB/ Load byte string/
LODSYW Load word string
Mot repeated 12
Repeated G+ 13hep
LOOP Loop 17/5 2 R g8
LOOPE/ Loop it equal/ 18/6 A R 88
LOORZ Loop if zero
LOOPKNE/ Loop if not sqasal/ 19/5 T e e e e e e e s 88
LOCPME Loop if not zero
MY Wiove s e e e e e e 60
Accumailator to memory 10 3
Memory to aceemulaior 0 3
Register {c register 2 2
Ifemory o register g+E4 24
Register to memory S+EA 24
Immediate to register 4 3
Immediate {0 memory 10+EA 3-6
Register to 88, D8, or ES 2 2
Wismory 10 35, D8, cr B8 B+EA 24
Segment register (o reg-
ister 2 2
Segment register to
MEmOTY 9+EA -4
MOVS/ Move string/ 1 208
MOVEE/ Move byte string/
MOVSW Move word siring
Mot repeated 18
Repeated 9+ 17/ep
MUL ‘Unsigned multiplication Xx---unuvux 70
8-bit register -7 : Y
16-bit register 118-133 2
8-bit memory {76-83)
+EA 24
16-bit memory (124-139) '
+EBA
NEG Negate
Regisier 3
Memory I6+EA
NOP Mo operation 3
NCT Logical NOT
Register 3
Memory 16+EA
OR Logieal OR
Register to register 3
Memory to register 9+ BA

Register to memory I6+BA




Clock

Mumber

Flags Page

Mpemmonic Description cycles of bytes CDITEEZAPC ref
Immpediate to accumula-
tor 4 -3
Immediate to register 4 34
Immediate t¢ memory 17+ B4 3-4
ouT Output o VO port = m s = 232
Fixed port 10 Z
Variable port 8 1
POP Popwordoffstack s m s s 153
Register 8
Segment register 55, DS,
or BS & i
Memory 17+EBA 24
POPE Pop flags off stack B 1 rerrreyrr 153
PUSH Push word poto stack - = e moem e = 153
Repister i1 1
Segment register i0 1
Memory 16+EA 24
PUSHF Push flags onto stack i0 I 153
RCL Rotate left through carry " X owowom e o - X 98
Register with single-shift 2 2
Register with variable-
shift 8-+ 4/bit Z
Memory with single-shift  15+EA 2-4
Memory with variable- 20+EA 24
shify + 4/bit
RCR Rotate right through carry A x 98
Register with single-shift 2 2
Register with variable-
shift 8-+ 4/bit 2
Memory with single-shift  13+EA 2-4
Memory with variable- 20+EA 2-4
shift + 4/bit
REP Repeat string operation 2 1 - e e e 213
AEPE/ Repeat operafion while
equal/ 2 1 213
REPZ Repeat operation while zero
REPNE/ Repeat operation while not
equal/ 2 E R 213
REPNZ Repeat operation while not
ZeTo
RET Return from procedwre - - momem e 157
Intrasegment 8 i
Intrasegment with con-
stant 12 3
Intersegment 18 i
Intersegment with con-
stant 17 3
ROL Rotate left A x 98
Register with single-shift 2 2




Clock Mumber Flags Page
Muemanic Description cycles of bytes ODITBZAPC ref

Register with variable-

shift 8+ 4/bit 2
Memory with single-shift 15+ EA P
Memory with variable- 20+EA 24
shift +4/bit
ROR Rotate right Hom o oe e - - % 98
Register with single-shift 2 2
Register with variable-
shift 8+ d/big 2
Memory with single-shift 15+ EBA 2-4
Memory with variable- 20+EA 2-4
shift + d/bit
SAHF Siore AH into flags 4 1 -e - -rrryr 92
SAL/ Shift arithmetic left/ X---Xxuxx 98
SHL Shift logical left
Register with single-shift 2 2
Register with variable-
shift 8+ 4fbit 2
Memory with single-shift 15+ EA 2-4
Memory with variable- 20+EA 2~4
, shift +4/bit
SAR Shift arithmetic right x---%xuxx OB
Register with single-shift 2 2
Register with variable-
shift 8+ 4/bit 2
Memory with single-shift  15+EA 2-4
Memory with variable- 20+EA 24
shift + 4/bit
sBB Subtract with borrow X---XXxxx% 65
Register from register 3 2
Memory from register 9+ EA 2-4
Register from memory 16+EA 2-4
Immediate from accu- ‘
mulator 4 2-3
Immediate from register 4 34
Immediate from memory  17+EA 3-6
SCASZ/ Scan string/ 1 X---%xxxxx 208
SCASH/ Scan byie string/
SCASW Scan word string
Not repeated 13
Repeated 9+ 15/rep
SHR Shift logical right ¥---xrxuxx 98
Register with single-shift 2 2
Register with variable-
shift 8-+ 4/bit 2
Memory with single-shift 15 +EA 24
Memory with variable- 20+EA 2-4
shift + 4/bit
STC Set carry flag 2 L A 192

STD Set divection flag 2 1 S 92




Clock MNumber Flags Page
Mnemonic Description cycles af bytes OQDITSZAPC el
STi Set interrupt flag pi 1 R 92
STOS/ Store string/ 1 L 208
STOSB/ Store byte string/
STOSW Store word string
Mot repeated 11
Repeated 9+ 10frep
SUBE Subiraction Z---~XXXxEx 65
Register from register 3 2
Memory from regisier 9+EA 24
Register from memory 16+EA 24
Immediate from accu-
mulator 4 2-3
Immediafte from register 4 34
Immediate from memory  17+EA 3-8
TEST Test g---zxux® 93
Register with register 3 2
Memory with register 9+EA 24
Immediate with accumu-
lator 4 2-3
Immediate with register 5 34
Immediate with memory 11+ EA 3-6
WAIT Wait while TEST pin not
asserted 3+5n 1 IR 457
KCHG Exchange e e e e e e e e 60
Repgister with accumnula- .
tor 3 1
Register with memory 17+EA -4
Register with register 4 2
XLAT/ Translate 11 | L LR R 221
XLATB
XOR Logical exclusive OR 0---zxuxl 93
Register with register 3 2
Memory with register 9+ EBA 2-4
Register with memory 16+EA 2-4
Immediate with accumu-
lator 4 2-3
Immediate with register 4 34
Immediate with memory 17+EA 36
Ef Ho. of Cleck Cycles
Direct 6 Flag Setting Symbols:
Register indirect 5 ODITSZAPC:
Register relative 9 — Not affected
Besed indesed . x Setor cleared according to the result
(AR or (oD 5 4 Undefined
- 0 Clearedto 0
Based indexed relative .
(BP)+(PI)+DISP or 1 1 Setto ]
gggg:%g%kgg; or " r Restored from previously saved value
{BX)+ (DI )+DISP

LABRET
(R OLLEGt

5
PR ]
RS

? EN ,b\!{‘\z‘; G



Conditional Jump Instructions

instruction Description Condition Allases - [Opposite
JC Jurnp if carry Carry = 1 JB, JNAE JNC
INC Jumipy if no carry Carry =0 JINB, JAE JC
JZ Jumi i zero Zern = i JE JNZ
JMZ  jdump H not zero Zero =0 JNE JZ
Js Jump if sign Sign =1 - JNS
JHS Jump if no sign Sign=0 - JS
JO Jump i overflow Overflow = - JNO
JMNO Jump i no averflow Overflow = 0 - JO
Jp Jump i panty Parity = 1 JPE JNP
JPE Jump i panty even Parity = 1 JP JPO
JNF Jump {f no parity Pariy =0 SFO JP
JPO Jump i parity odd Parity =0 JHP JPE

Unsigrned Comparisons
Instruction Description Condition Aliases |Opposiie

JA Jump if above (>} Carry =0, Zero =0 JNBE JNA
JHMBE Jump if not below nor equal (hot <=) Carry =0, Zero =0 JA JBE
JAE Jump if ahove or equal (»=) Carry =9 JNC, JNB} JNAE
JNB Jump if not below (not <) Carry =0 JNC, JAE JB

JB Jump if below (<) Camry = 1 JC, INAE] JNB
JHAE Jump if not above nor equal (not ==) cary =1 JC,JB JAE
JBE dump if below or equal {<=) Carry = 1 0r Zero = 1 JNA JNBE
JRA Jump if not above {(noi > Carmy =1 or Zero = 1 JBE JA

JE Jump if equal (=} Zero = 1 JZ JNE
JNE dump i not equal §) 7o =0 JMNZ JE

Sighed Comparisons

Instruction Description Condition AllasesOpposite
JG Jump if greater () Sign = Overflow or Zero =0 | JNLE JNG
JNLE - Uump if not less than nor equal (nct <=)  iSign = Overflow of Zero = 0 JG JLE
JGE Jump if greater than of equal (>=) Sign = Qverflow JML JGE
JHNE Jump if not less than (ot <) Sign = Qverflow JGE JL
JL Jumyp if less than (<} Sign Overflow JHGE JNL
SJHNGE - Uump if not greater nor equal (not >=) Sign Overflow JL JGE
JLE Jump if less than or equal {==) Sign Overftow or Zero = 1 JNG | JUNLE
JHNG Jump if not greater than {(not >} Sign Overflow or Zero = 1| JLE JG
JE Jump if equal (=) 7ero =1 JZ JNE
JHE Jump if not equal (J Zero =0 JNZ JE

8088 Flays Register

Flay, Trap Flag,

NG

\




ASCII Codes

null 28: spa 4G: @ 2t 86: © G 4 G: b EB: «
] Zis % 41: f Doa gi: U i 1 Cie - Ei: B
& 2. " 42: B 62: b 82: & G2: a G2 EZ: T
4 23 i 43: ¢ £3: ¢ 83: & g3 ¢33 E E3: W
& 24: § 44: D Gd: d g4: & : 71 4 - Ed: B
b 25: » 45: E 65: e g5: & & G E5: o
& 26: & 46 F 65 86: & & Che E E6: u
beep 2%: ° 478 G G670 g §7: ¢ 2 [ M BE?: 1
hack 2Z8: 48: H 68: h 38: € F A CEr E8: ©
tah 297 > i 1 6% 1 4%: g a%: - C¥: i E9: @
newl 26 % | R 3 8a: & BB = Cp: = EfA: R
& + s K GH: Kk gg: I 4B % CH: i HH: &
c: o9 T : L ec: 1 2C: 1 ac: % oo | EC: w
BD: cret 2Dy~ : M GI: m gh: 3 an: & Chr = Eb: o
GEH: R 2 . M 6E: n 8E: @ aEz CE: 1t EE: €
; 3% 2 Ve 4F: O &F: o 8F: § faF: GF: = EF: N
LBy b JG: @ Sg: B Th: op 98: & a8 D U F: =
i1 4 Fiz 1 S5i: @ Fir g i = Bi: Bi: Fi: =
i2: % 3 2 5Z2: R Pl o g2 & BZ2: % B2 ] B2y 2
13: U 3 3 53: & PELER 23: § B3: D3z Fi: £
i14: 9 3 4 54: T Phr 24 B Bd: b4: E F4: ﬁ
i5: & 3 5 55: U FEEIRI e5: & BS: BS: F5:
160 o 365 6 56: U ViR e5: @ BG6: | Bex Fh: +
17 £ 37: 7 57: U PEL w 97 n B?: @ B7: H F?: &
i8: ig: 8 58« B e ow F8: § Ba 3 BB: T Pg: ©
1%z ¢ 3%9: @ 5%: ¢ ¢ w ¢2: 0 B%: ! D9: F9: -
ia: -+ 6 Sa: Z Ptz eq: i Ba: | i FR: -
iB: « 3B: & 5B: [ H: FB: ¢ BB: ﬂ BB: é FB: J
16 o 30 < 50 N PG g¢: E BC: BC: FG:
1D: « 3p: = 5Dt I 2D ¥ °n: ¥ Bp: U ob: [ FD: 2
1EH: A 3E: > 5E: FE: Y 2E: R BE: 4 BE: é FE:« B
iF: ¥ 3F: 7 5F: _ TP & 2F: F BF: 4 BF: FF: res




Control Word

Carrod weord

R ] - -

GOS0 Oe D200 S Group B %
Port 2 (lovwear) .

LJ L— 1 = Input

0= O
Fort B

1 = Input

0 = Oudpt
fiode selaction
0 =fdods 0

1 = fioce 1

¢ -, :'-
SooGroup A N

Fort O upper)
1= nput

0 = O
Port &, :

1 = Imput

0 = iy
riode selection
0 = flode O
01= Pode i

18 = Mode 2

fiode =et flag
1 = active

8255 Control Word Format (I/O Mode)

CONTROL WORD
| o7 | o6 | ps | ps | o3 | b2 | D1 | oo |
I l I
b4 ot ol Bit setressal
o 1==et
Dot 0 =reset
[t
BIT SELECT
o[1]2[3[4]s]s]7
+a[1]o[1]0]1]0]1]Bs
+ 0]o|1]1]o|ol1]1]B1
;[ 0[olofo[4]1]1]1]B2
BIT SET/RESET FLAG
0 = ACTIVE

BSR Control Word




Control Word

D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
SC1 | SCO | RWL | RWO | M2 | M1 | MO | BCD
i 1 : }
] | H 1
: I[ i BCD | Function
1 i H
| . 0 | 16-bit binary
- i S
P : S I | 4-decade BCD
R 1 S
e : -
o 1 1
// ! i
1 I [
¥ H )
! ; M2 ML -MO | Mode
! \ oo |o 0
‘ ' oo 1 1
SC1:1.5C0 | Function RW1.o| RWO | ‘Function v ; 5 .
0 0 | Select counter O 0 1 R/W LSB only -
X 1 1 3
0 1 | Select counter 1 1 0 R/W MSB only 1 0 0 4
0 | Select counter 2 1 1 R/W LSB then M5B 1 0 1 5




