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GND [ 1 ~ 40
AD14 [ 2 39
AD13 [] 3 38
AD12 [] 4 37
AD11 []5 36
AD10 [ 6 35
ADS [ 7 34
AD8 [ 8 8086 33
AD7 (] 9 CPU 5
AD6 [ 10 31
AD5 [ 11 30
AD4 [] 12 29
AD3 [] 13 28
AD2 [ 14 27
AD1 [] 15 26
ADO [ 16 25
NME [ 17 24
INTR [ 18 23
cLk [ 19 22
GaND O 20 21

guduoguaiougouooogoooog

MAX MIN
MODE | MODE

vCC

AD15
A16/S3
A17/S4
A18/S5
A19/S6
BHE/S7
MN/MX

RD

RQ/GTO (HOLD)
RQ/GT1 (HLDA)
LOCK (WR)
S2 (M/I0)
Si (DT/R)
S0 (DEN)
QS0  (ALE)
QS1  (INTA)
TEST
READY
RESET



GND

AD14
AD13
AD12
AD11
AD10
AD9
ADS8
AD7
AD6
ADS
AD4
AD3
AD2
AD1
ADO
NMI
INTR
CLK

GND
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40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

8086
CPU
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IVIIVI ULUIL ILL UVIITI

MAX MIN ]
MODE | MODE
vCC

AD15

A16/S3
A17/S4
A18/S5
A19/S6
BHE/S7
MN/MX

RD

RQ/GTO (HOLD)
RQ/GT1 (HLDA)
LOCK (WR)
52 (M/IO)
St (DT/R)
SO (DEN)
QS0  (ALE)
QSt  (INTZ
TEST
READY
RESET




MAX MIN ]

MODE | MODE

ano 11— 40P vee

- AD14| [] 2 39 [ |AD15
AD13| ] 3 38 [] A16/S3
AD12| [ 4 37 [ A17/84
AD11|[] 5 36 [ A18/S5
AD10| [ 6 35[] A19/S6
ADS| [ 7 34 [) BHE/S7
aslle %% a3y mnix
AD7| [ 9 CPU - 5 ] RD
AD6| ] 10 31 g RQ/GTO (HOLD)
AD5| [T 11 30 1 RQ/GT1 (HLDA)
AD4| [ 12 29[] LOCK (WR)
AD3| [] 13 281 5 (M/I0)
AD2| ] 14 27{] Si (DT/R)
AD1| ] 15 261 S0 (DEN)

- ADO| ] 16 25 QS0 |(ALE)
Nvl [ 17 247 QS1  (INTA)
INTR [ 18 23| TEST
ck [ 19 221 READY

RCET aND O 20 21 g RESET 4
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MAX MIN ]

MODE | MODE
ano 11— 40P vee
AD14 [ 2 39[] AD15
AD13 [] 3 38 [ A16/S3
AD12 [ 4 37[] A17/84
AD11 [ 5 36 [7] A18/S5
AD10 [ 6 35[] A19/S6
ADS [ 7 34 ] BHE/S7
AD8 [ 8 8086 33 ] MN/MX
AD7 [ 9 CPU 4 ] RD
AD6 [ 10 31 g RQ/GTO (HOLD)
AD5 [ 11 30 [0 RQ/GT1 (HLDA)
AD4 [ 12 29[ LOCK (WR)
AD3 [] 13 28 [1 S2 (M/IO)
AD2 [ 14 27{] Si (DT/R)
AD1 [] 15 261 So (DEN)
ADO [ 16 25 QS0 (ALE)
Nt (D 17 241 QSt |[(INTA)
INTR | (] 18 23| TEST
ck [ 19 22[1 READY
GND O 20 21 [0 RESET .
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IVIIVI ULUIL ILL UVIITI

MAX
MODE

vCC
AD15
A16/S3
A17/54
A18/S5
A19/56
BHE/S7
MN/MX
RD

MIN
MODE

RQ/GTO|(HOLD)

RQ/GT1
LOCK
s2
Si
So
QS0
QS1
TEST
READY
RESET

(HLDA)

(WR)
(M/IO)
(DT/R)
(DEN)
(ALE)
(INTA)



S6: Logic 0.

S5: Indicates condition
of IF flag bits.

54-53: Indicate which
segment is accessed
during current bus

cycle:

53 Function

Extra segment

Code or no segment

-—ln—*{::c:uﬁg

0
I | Stack segment
(
1

Data segment
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MAX MIN
MODE | MODE

VCC
AD15

A16/S3
A17/54
A18/S5
A19/S6

BHE/S7
MN/MX

RD

RQ/GTO (HOLD)
RQ/GT1 (HLDA)
LOCK (WR)
s2 (M/IO)
St (DT/R)
SO (DEN)
QS0  (ALE)
QS1  (INTA)
TEST
READY
RESET




BHE#, A,:

0,0: Whole word
(16-bits)

0,1: High byte
to/from odd address

1,0: Low byte
to/from even address

1,1: No selection
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MAX MIN
MODE | MODE

VCC
AD15
A16/S3
A17/S4
A18/S5
A19/S6

BHE/S7

MN/MX

RD

RQ/GTO (HOLD)
RQ/GT1 (HLDA)
LOCK (WR)
s2 (M/IO)
S (DT/R)
SO (DEN)
QS0  (ALE)
QS1  (INTA)
TEST
READY
RESET




GND
AD14
AD13
AD12
AD11
AD10

AD9
ADS8
AD7
AD6
ADS
AD4

AD2
AD1
ADO
NMI

INTR d

cLK [C

AO0O00O0MNMOOoO0OO0n0Oo0n00a0nnn

MAX MIN ]

ohp [

IVIIVI ULUIL ILL UVIITI

MODE | MODE

1~ ap vee

2 39[7] AD15

3 38 [] A16/S3
4 37 [ A17/84
5 36 [7] A18/S5
6 35 [ A19/86
7 34 [ BHE/S7
8 8086 337

9 CPU - 5 ]

10 31 g

11 30

12 29 ]
Pra 28 []

14 273

15 26 ]

16 2507

17 24 ]

18 233 TEST
19 22 [ READY
20 21§ RESET 9
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8086
CPU

40
39
38
37
36
35
34
33
32
3
30
29
28
27
26
25
24
23
22
21

VCC
AD15
A16/S3
A17/54
A18/S5
A19/56
BHE/S7

Read Signal

MN/MX

RD

Write Signal

fwi'f)‘jr'

(HOLD)
(HLDA)

Memory or /0

(DT/R)
ﬂ‘féﬁ} \

(ALE)

Data
Transmit/Recei

(INTA)
TEST
READY

RESET

ve

Data Bus

Enable 1o




GND [] 1 ~ 4 ] vcC
AD14 [] 2 39[7] AD15
AD13 [] 3 38[] A16/S3
AD12 [] 4 371 A17/84
AD11 [15 36 [] A18/S5
82 Sl SO AD10 [J 6 35[] A19/S6
ADS [ 7 34 [ BHE/S7
000: INTA aos (e %%z mnix
001: read I/O port AD7 O 9 CPU 3201 RD
010: write 1/O port an6 O 10 31 RG/GTo
011: halt AD5 [ 11 30[J RQ/GTI
1005 code access aDa [ 12 2o [ock
101: regd memory ap3 O 13 MAE
110: write memory i
111: none -passive Ap2 L 14 27 s
AD1 [ 15 26 [J
Apo O 16 25 Qso
NMt [ 17 241 Qs1
INTR [ 18 233 TEST
cLk [ 19 22 ] READY
RCET aNnp O 20 21 ] RESET "
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Lock Output

Used to lock peripherals
off the system

Activated by using the
LOCK: prefix on any

instruction

GND [
AD14 []
AD13 [
AD12 [
AD11 [
AD10 [
ADS [
AD8 [C
AD7 [T
ADs [
AD5 [
AD4 [
AD3 [
ap2 [
AD1 [
AD0 O
Y-
INTR [
CLK [
aNp O

Ww o N ;M 0 & W N =

g_n_n_n_n_l.—t-i.-b-i-l-
W0 o ~ o AW N = D

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

8086
CPU

] vcC

] AD15

] A16/S3
] A17/S4
] A18/S5
] A19/S6
) BHE/S7
] MN/MX
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QS1 QS0

00: Queue isidle

01: First byte of opcode
10: Queue is empty

11: Subsequent byte of
opcode

GND [
AD14 [
AD13 [
AD12 [
AD11 [
AD10 [C
ADS [
AD8 [C
AD7 [
ADs [
AD5 [
AD4 []
AD3 [
ap2 [

AD1 [
AD0 O
Y-
INTR [
cLk O
aNp O

W W ~ dm U & W KN =

8—;-;-5-;—1—1-...—[.-—.-!-
W0 o ~ o AW N = D

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

8086
CPU
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vce
AD15
A16/S3
A17/S4
A18/S5
A19/S6
BHE/S7
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interrupt
interface

DMA
interface

Mode
select

Power supply
Vee GND

|

Address/data bus

INTR ———>
INTA S S—
TEST ————t

NMI —»

RESET ———»

8088
MPU

HOLD ———»

HLDA ~—

VCC

MN/MX T——»-

ADO-AD7 'A16/83-A19/55

U]

Memory/I0O
———— DT/R controls
e > RD
— WR
- DEN
e READY

}

- CLK
Clock

iviicrocontrotier
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Minimum Mode 8086 System

m=a

—> Clk  MN/MX <—— vCC
aass || Reset MO
CLOCK|—» Ready '"IA
GEN Fil?_ .
— “WR ] ~—
RES 8086 pEN l
ALE ~STB |
<: > Lgtches §u|_r ___ADDR >
DT/R BHE o3 |}
A A
D D
_________________ D D .
¢ |B B
& |l
—‘\T vors |
o
_j\i BRE || B
¥ r— P EJ’"F Y Y ¥
D WR CSLLCE,_EH{EE CS RD WR
RAM CS, EPROM o)
|

7

fi

DATA BUS

IVIILI UL UL U UIlICI



ADD/STATUS BHE, Am-AqﬁX S;- Sy X

Y 2 W ——
ADD/DATA XA15—A.G >.—< Exgsaess X D15 -Do >g
\g

I
"\ -

IVIILI UL UL U UIlICI
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CLK E—

ALE _/—_\
Add/Status X BHE >( S;-S5; >(

A1g—Aie

Add/Data >< Ats—Ag X Valid data D45 — Dg X

WR \ /
. \ /
DT/E—/ \—'

IVIILI UL UL U UIlICI
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Interrupt
interface

DMA
interface

Mode
select

Power supply
Voo GND

T 1

INTR ———————
INTA ~———

TEST ————»

NM| ———

RESET ————

HOLD —————————
HLDA -+————

VC(‘

MN/MX

Address/data bus

AD-AD g, A6/S3-A 19/Sg

e ALE

8086 ——» BHE/S,
MPU .
—
M/10 Memory/IO
e DT/R controls

}

CLK
Clock

IVIILIUCUIL ILLUILICI

. > RD
p———————— WR
= DEN

~¢————— READY
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=5

Reset

RDY

Clk
Generator
8284

Y

=™Clk
So DEN [~
20 28 I
51> g DIR CONTROL BUg S0 5152
S Z IORC
Reset So = g lowic
g, MWTC ’
08 1 0B — -
- MRDC T
Roay 2 — CEN ALE |
+5V l !
8086 B o semmmiees |
ADg-AD15 CLK |||
AgAr (L AD > Latones J ADDRESS BUS
BHE 1 "
D
= D
ADg - ADq5 DT/R }
DIR B
j  data g
DEN— [ G buffers ] AP
ZE BHE
Qr o Y Y 24 5
CS0, CSO, RD CS WR RD
WR < _
Memory Peripheral
DATA BUS JB

19



Here, either a numeric coprocessor of the type 8087 or
another processor is interfaced with 8086.

The Memory, Address Bus, Data Buses are shared
resources between the two processors.

The control signals for Maximum mode of operation are
generated by the Bus Controller chip 8788.

The three status outputs S0*, S1* S2* from the processor
are input to 8788.

The outputs of the bus controller are the Control Signals,
namely DEN, DT/R*, IORC*, IOWTC*, MWTC*, MRDC?*,
ALE etc.

20



CLK , ]
One bus cycle ~ g
—_/.——\ J_—— 52 51 S0 Function
ALE Interrupt acknowledge
I/O read
- = . IO write
82 - SO ACtlve ________________ Halt

Opcode fetch
Memory read

ADD/STATUS )—(EHE, A1g—Ass XS7 ~Ss pr Memory write
Passive

—————— m -315 ——Bo ——————mm———
SRS TABLE 8-6 Bus control

AD¢5-ADg functions generated by the

bus controller (8288) using
MRDC \ f S2,51,and SO
DT/R \ f

DEN

—_ s OO = = D0
-0 = O =0 =D

".

|
—_—
8 |
Q |
[
S |
@

E

!
P g
2
<
o©

—_ - = DD DD
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CLK
~<—— One bus cycle

ALE _[ \

<
A
3

Function

s 0 0 0 Interrupt acknowledge
- & ) £y - \ 0 0 1 /O read
S2-So Active > . nactve | C 0 1 0 /O write
float 0 1 1 Halt
T S,-S )-——— 1 0 0 Opcode fetch
ADDISTATUS )( X BHE ;- Sa ! 0 0 Opoode etch
1 1 0 Memory write
! 1 1 1 Passive
ADD/DATA _>—<A15-Ao X DATA OUT D45 - Do >‘———'
AD5 - ADq TABLE 8-6 Bus control
o functions generated by the
II\(A)V\\AI"I(':C i \ / bus controller (8288) using
‘ 52, 51,and SO

high

DT/R

o T
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Byte-Wide addrassing

(B088)

EEERE

FFFFE

FFFFD

EREEE

ooooz

00001

00000

BAE | A0

CHARACTERISTICS

ihole word

Upper Byte From/To Odd Address

Lower Byta From/To Even Address

Nona

QDD Addresses (0BG EVEN Addresses (B08G)
FFFFF FFFFE
FFFFD FFFFGC
FFFFE FFFFA
FFFFS FFFF&
A19. A1 A19. A1

0000 s Qo004
Qo003 aoooz

{00001 ] 00000
=
T
015:.08 O7 D0

BHE# Al

MIcrocontroller



Interface 8086 to 6116 Static RAM

BHE*

Ao BHE? 6116 (2K x8)
21 A(11-1)
D(7-0)
A(19-12) L ow byte
¥ _ (Even Bank)
Addr
Decoder |[RAMCS*
MEM*
D(15-8)
High byte
| (Odd Bank)

=

24



8086 Control Signals

~N o g b~ W N

. ALE
. BHE
. M/1IO
DT/R
RD

. WR

. DEN

25



