Applications

ADC interfacing to Microprocessor
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EX.
Interface a 12bits to an 8086 microprocessor. (CLK=5MHz). The convertor is connected to a 16

bits port with address 80h. Write the application in AL to generate to the DAC output a
triangular waveshape with the frequency of 100Hz and amplitude Vrs. The time to change the
output to the DAC output is of ~ 5us. Vref=10V
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Cx=contor pasi; BX=val. DAC; AX

ST:

BKO:

MOV CX,819
MOV BX,0
MOV AX,BX
OUT 80h,AX
ADD BX,5
MOV DX,DX
MOV DX,DX
NOP

DEC CX

JNZ BKO

;4CLK
;4CLK
;2CLK
;10CL
;4CLK
,2CLK
;2CLK
:3CLK
:3CLK

;4/2CLK

VFS

K

Sms

—_

30CLK

ST:

BK1:

MOV CX,819 ;4CLK
SUB BX,5 ;A4CLK
MOV AX,BX ;2CLK
OUT 80h,AX ;10CLK
MOV BX,BX ;2CLK
MOV BX,BX ;2CLK

NOP ;3CLK
DEC CX ;3CLK
JNZ BK1 ;4CLK -
JMP ST ;15CLK

S5ms \

30CLK
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OPERATION

None
None
Initiate 12-bit conversion ,

Initiate 8-bit conversion
Initiate 12-bit conversion
Initiate 8-bit conversion

Initiate 12-bit conversion .

Initiate 8-bit conversion
Enable 12-bit output )

TABL]
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OO~ XX X X X[X X X

E III. Control Input ]

Enable 8 MSBs only
Enable 4 LSBs plus
4 trailing zeros

'ruth Table.



PIN

DESIGNATION | DEFINITION FUNCTION

CE (Pin &) Chip Enable Must be high (*1") to either initiate a conversion or read output data. 0-1 edge may be used to initiate a conversion.
(active high)

CS (Pin 3) Chip Select Must be low ("0") to either initiate a conversion or read output data. 1-0 edge may be used to initiate a conversion.
(active low)

RIC(Pin 5) Read/Convert Must be low (“0") to initiate either 8- or 12-bit conversions. 1-0 edge may be used to initiate a conversion.
(*1" = read) Must be high (*1") to read output data. 0-1 edge may be used to initiate a read operation.
(“0" = convert)

A5 (Pin 4) Byte Address In the start-convert mode, A, selects 8-bit (A = *17) or 12-bit (A, = "0") conversion mode. When reading output data
Short Cycle in two 8-bit bytes, A, = “0" accesses 8 MSBs (high byte) and A, = “1" accesses 4 LSBs and trailing “0s” (low byte).

12/8 (Pin 2) Data Mode Select | When reading output data, 12/8 = “1” enables all 12 output bits simultaneously. 12/8 = “0” will enable the MSBs
(“1" = 12 bits) or LSBs as determined by the Ag line.
(“0" = 8 bits)

TABLE II. ADC574A Control Line Functions.

CONVERSION TIME

8-Bit Cycle
12-Bit Cycle

10 13 17 * * .
15 20
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D15-D8
ST C EQU 40h o700
DATA_P equ 40h Bwf::§:>—
STATUS P EQU 42H .
Q0 00 ——
SAMPLES DW 4000 DUP(0) R—19 = 01—
——Q3 @ D3}—
....................... N 3 o
Q ~ [,‘3———————]
mov cx,4000 ;4000 o o o
mov si,offset SAMPLES -::§:> qoe o o ADSTAN %Y
N - U2 9§
next: out ST C,ax N % o
, - e ¢ 2 : 5
Etl: in al,STATUS_P . o @ o o8 ﬁiii;
\ Q5 E D5 D9
ror al,1 ;DO>>C — o ot &
jc etl ;STS=1, etl e vi= qoE_ax —<
. A0 —12 Y2 :
in ax,DATA_P ;STS=0 &2 vnp= —n 4=
A3 —]I5 Y5 P— —vi < A3 b—
push cX R e R —
A6 —18 —v6 I a6 —
mov cl,4 e —f  m—
h I 16L8 N
shr ax,c - E
mov [si],ax (a)
inc Si
inc Si
pop CX RC TN/

loop next

AH AL
Nibble H | NibbleM | Nibblel] X | D100 Datavalid _ »

.High impedance malid




OPERATION

T 0 0 X 0 Initiate 12-bit conversion
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/CS=0, R/C=//IOR=1, CE=1, A0=0, IOR=0 oy ADSTaN
0B
_ g
see slide 8. o1o s
16L8 40h 01 L@
— . 12/B
oR —i0 vo p AW —J &8
BHE —i1  vi p—
A0 —1z vz [ CE A L
= N
_ ey o
" A3 —15 v5 p— pe _SstS
Ad —116 vB [
As —i7  y7 p—
py s [ oAl
High impedance i AT —1i8 Y3 A3

< Data valid

42h —

g9
— |
\/kij

il

I

3

2. Direct connection
T41.5244



One Bus Cycele
— T | 15 | I I Ty ——

CLK_\_/_\_/_\_/_\_/_\_
I I
I I

I

Valid Address
I

T

|
|
|
|
|
|
|
Address/ DataAH Addrcssl X Datﬂ written to I';hﬁmﬂl'}?
|
|
|
|

.

Simplified 8086 Write Bus Cycle




b/ S

D15-D8
D7-DO

low

IOR

).

74LS374 =
QO Do
Q1 D1
Q2 D2 ——
Q3 D3 f—
Q4 D4
Q5 D5
Q6 D6
Q7 D7 T
40h = T DO R/IC
- 4 J OE  CLKS T D1 +5V
0. Yo P—r—r ] D2 ADS74A
o L 74LS374 U2 D3
g2 Y2 D— R OV DO / D4 CE
=13 Yap— 44h/46h Q1 D1 7 D5 12/8
=4 Yv4 D— —Q2 D2 7 D6 e
=15 ¥ D— N\ gi gi T D7 cS
===l Y6 p— D8 A0
E—il7 Yr Pp— s 1os D5 / Do 1
—l]a Q6 D6 T D10 ®
=19 —7r-——Q7 D7 D11 »
16L8
-d OE 4 -
OE CLK ip 08h
e IRO |
D1 IR1
8086 e
4 D2 IR2
D3 IR3
L= IR4
\ D5 IR5
\ D6 IR6
D7 IR7
g cs
A0
3 RD
d Wk 8259A
TRITA ~u INFTA 3 “\ Hi i
:%/; —2® :STTA D11-DO Data valid > gl Iniphdance < Data valid

3.

Interrupt driven data acquisition.



ST C

EQU 40h

DATA P equ 40h
STATUS_P EQU 42H

SAMPLES DW

FLAG

4000 DUP(0)
DB 0

;saving interrupt vector in IVT type 08h

EtO:
Etl:

mov ax,0

mov es,ax

mov wordptr es:22h ; seg ACQ
mov wordptr es:20h ; offset ACQ
sti ;JIF=1

mov ¢x,4000

mov si,offset SAMPLES

out ST_C,ax ;start conversion
cmp FLAG,0

jz etl

mov FLAG,0

add si,2

Loop et0

ACQ PROC FAR

Push ax

Push cx

In ax,DATA_P
Mov cx,4
Shr ax,cl
Mov [si],ax
Inc FLAG

Sti ;IF=1
;EOI if necesary
Pop cx

Pop ax

IRET

ACQ ENDP
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4. Timer controlled interrupt driven data acquisition.




Co EQU  48h ACQ PROC FAR

CTRL EQU 4Eh Push ax
CTRLW EQU 35h; 00110101b In ax,DATA P
CDIV DW 1000 Mov cx,4
DATA P equ 40h Shr ax,cl
SAMPLES DW 4000 DUP(0) Mov [si],ax
COUNT DW 4000 Dec COUNT
....................... InC si
;initializing 8259A Inc si
;saving interrupt vector in IVT type 08h Sti :IF=1
mov ax,0 ;EOI if necesary
MOV es,aX Pop ax
mov wordptr es:22h ; seg ACQ IRET
mov wordptr es:20h ; offset ACQ ACQ ENDP
mov al, CTRLW ‘TIMER
out CTRL,al
mov ax,CDIV
out CO,al _
mov al,ah e —\__/
out CO,al | .
sti ;IF=1 STS /i ............ B e s e e l_
mov si,offset SAMPLES 51100 : \ High impedance N——
etO: cmp COUNT,O0 ' Ree Lk
jnz et0

i v



5. Modify the sheet in order to make the sampling acquisition by DMA.
Write the program sequences which allow the hardware to work.
(programing DMAC, start conversion, ...)



6. A peripheral is connected to a microsystem with a processor on the SPP parallel port as in the
figure below. The data exchange between the peripheral and the system is done according to
the Centronics protocol, see the diagram. It is required to write the program sequence that
transfers 100 bytes of data from: BUF DB 100 DUP (?).

DO-D7/
Pout=37h | —
MICROSYSTEM PERIPHERAL
Pin=379h, bit7 BUSY
Pout=37Ah, bit0 _STROBE
- ACK
Pin=379h, bité




G e B L

Pout=378h
MICROSYSTEM

Pin=379h, bit7

Pout=37Ah, bit0

Pin=379h, bitb

DO-D7
l PERIPHERAL
BUSY
4
STROBE |
. - ACK

Data [?:D]( Byte 0 X Byte 1 >
A

Strobe L]
1 2 3 4 3 ITI
E . . B Busy 1 L

DO-D7| | A DATEVALIDE | { j

BUSY_ . L v Ack i

STROBE | | I
sl ! - Write data to port =

ACK i [ L Issue /Strobe Command =

Wit for [Busy or Interrupt with ACK

The Busy signal in the status register is checked

The data register is written to port (if BUSY=0)

If Busy is not active, the signal -Strobe in the control register is asserted

If Busy is active, the -Strobe signal is deactivated.

When —=Ack signal becomes active, the receiving of the byte by the printer is

confirmed to the PC.

BUF DB 100DUP(?)
PDATA EQU 378H

PCON EQU 37AH

PSTARE EQU 379H

MOV SI,OFFSET BUF

MOV CX,100

MOV AL, 1

OUT PCON,AL ;STROBE=1
ET1: IN AL, PSTARE
TESTAL,80H ;BUSY=0?
INZ ET1

MOV AL,[SI] ; DATE>>PORT
OUT PDATA,AL

XOR AL,AL

OUT PCON,AL ; STROBE=0
ET2: IN AL, PSTARE

TEST AL,80H ; BUSY=0?
JZET2

MOV AL,1 ; if BUSY=1
OUT PCON, AL ;STROBE=1
ET3: IN AL, PSTARE ;

TEST AL,40H ; ACK=0?
INZET3 ;IF ACK=1 Jump
ET4: IN AL, PSTARE ;test BUSY=1
TEST AL,80H

JZET4 ;; IF BUSY=1 Jump
INC S|

LOOP ET1



