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INFUSION _CONTROL

Charoenchai Kiranuntawat 326303
Pakorn Hutlasungard Advisor

1991

Abstact

This thesis presents an application of Microcomputer in
medical fields.This equipment named "Infusion control" can be
founded in many large hospitals. It is implement in automati-
cally infusion control to be exactly of I.V. volume. It help
doctor or nurses for administering I1.V. fluids. 5opping rate
are correct or can be accepted in a certain length of value.
With this equipment can be application in control various

fluids. Say that,It well implemented of infusion control.
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0018
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001E
$020
021
0023
Jou
0025
0028
0028
0020
002F
0031

0038
0038
0038
003D
003F
0034
0642
0045

]

06 00

10 FE

3k 8¢

D3 83

31 A0 4F
¢b D7 02
06 7F

AF

21 80 4
n

23

10 FC

21 86 4E
6 1F

23

26 83

23

36 01

23

35 &

21 8F 4F
36 05

ED 56

F3

0 Cz Ot

€3 5700

01 06 00
DB 82
CB TF

28 08

03

11 5D 05
D CF 02

220G A.D. 780 CROSS ASSEMBLER -  VERSION 3.00b

INPUT  FILENAKE :
OUTPUT FILENAME :

INFUSION.ASK
INFUSION.08J

CLRZ:

RSTI:

L0
DJN2
1D
ouT
i
CALL
ib
)OR
L0
|
INC
BIN?
b
{D
INC
LD
INC
LD
INC
{0
4]
L0

B.6GH
;

588K
(3H) 4
$P,SYSTACK
RRITL

B, TFH

A
KL.DISPLAY1
(KL},

4L

CLR2
HL,DG_DISP
(HL),7FH
KL
(HL),83H
m
(HL),G1K
HL
(EL),E1H
WL, T

(KL}, 05H

ORG CO38H

LD
IN
BIT
JR
INC
]
CALL

BC, 004

A, (82H)

T,A

L.RST2

BC

DE,055DH ;TIKEBASE 10mS
DELAY



» 0046
004k
004

g J04F
0052
0053
0054

0057
0054
065D
0060
00¢2
00¢4
0068
005C
006F
0072
0075
0077
0079
0078
007¢
007F
00680
%0063
0085
0088
2088
008D
0690
0093
0096
0087
0034
0697
0040
0043
0044
0047
0044
004D
00AF

(G

16 F1

ED 43 8C
F3

21 02 00
38

F9

€3 10 01

21 2 03
Cb B¢ 02
D 65 02
B 46

20 F3

DD 2t 04
FD 21 10
¢1 80 4E
€D B6 €2
€D 65 02
(B 46

20 E8

06 00

4F

DD 0§

D 09

DD TE €0
FE 10

CA B1 00
3A 6F 4E
26 4t

€D 39 62
32 86 4F
FD 7E 00
11

34 67 4t
£b 4F 02
32 87 4F
DD 7€ 00
11

21 60 4F
D 86 02
b &A 02
30 f5

18 83

JR RS

i RST2: LD (READ_Kj,8¢
Dl
(D HL,0002H
ADD  HL,SP
b SPAHL
JP COMPARE
+SCAN

SCAN: LD HL,SET
CALL DISPLAY

CALL KEYI

BIT 0,{HL)

JR NI,SCAN
03 NOKEY: L0 IX,KEY_IX
03 L0 IY,KEY_IY

LD HL,DISPLAYI
CALL DISPLAY

CALL KEY1
BIT  0,(HL)

JR NZ,NOKEY
LD.  B,00H

b C
ADDIX,BC
ADDIV,B¢

D A, (IN4E)

¢ 10K
P1,FNCT

(D 4,(DG_DISP)
L0 H,4EH

CALL DIGITDISP

LD (DG_DISP),A

LD A,(IY+0)

LD (HL),A

LD A,(DG_DATA)

CALL DIGITDATA

LD (DG_DATA},A

LD A, (IX40)

LD (HL),A
SCANT: LD HL,DISPLAY!

CALL DISPLAY

CALL KEY?

JR NC,SCAK

JR  NOXKEY

---------

.........



PAGE 2

21 32 03 FRCT: 1D HL.FUNC

b 86 €2 CALL DISPLAY

0 84 7 CALL KEY?

30 £5 JR NC,FNCT

21 32 03 FNCT1: LD HL,FUNC

CD 86 02 CALL DISPLAY

b 65 02 . CALL KEY1

CB 46 BIT  0,(KL)

0 Fs R NI,FHCT

21 32 03 FNCT2: LD~ Hi,FusC

47 b B,4-

D 86 02 CALL DISPLAY

D 8A 02 CHLL KEY2

30 £ JR NC,FNCT?

78 D AB

FE 03 P 03K

CA FB 0 P Z,EQUAL

FE 06 P O6H

Ch C2 0f P 7,5T0P

FE 09 ¢ 09H

CA ED 00 7,0

FE 0B P OBH

CA 57 (0 P 7,504k

3 BC 00 P FNCTH
2}

0F 80 - o b C,80H

21 34 03 0k3: LD HL,DOM

D 86 02 CALL DISPLAY

0D [EC ¢

20 F7 J&  NZ,03

21 84 4F LD HL,DATA

019 2 CALL DTOH

16 00 b D,00H

5F D EA

06 05 ts B,0%H

B8 P B

DA 57 0C JP C,SCAN

01 00 00 Lb  BC,06CCH

AF Y0R A

21706 17 Lk HL,1770H

£b £2 0n2: 58 HL,DE

B 7¢ BiT 7H

26 02 JB O NZ,0K

02 I B¢

18 £7 R OK2

ED 43 B4 4E ol L6 (CAL_P},BC
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012f
031
0:3
037
0138
(39
0138
D13t
0341
C144
{145
147
pish
(isd

[(]

(14
014t
£150
0151
0153
0155
$157
0158
0158
013D
015F
161
0163
0165
0167

O D T« O ey B A e
¥

Ed
78
4
5F
th
D
et
5F

1C
BA
28
b2
DA
0
B8
28
b
DA
21
35
20
3
FB
16

(6
18
83
FE
(6
ki
FE
06
30
FE
06
30
FE
06
30

B 8C 4f
£

tk 4t

b
4C 01
85 0!

0t

5
ga 01
8t 4F

3
FD 01

30
i0
14
Y
(6
0F
10
04
08
25
02
07

3
HELT
CONPARE
COMPARE: LD DE,(READK:
D A
AND 11T100CCE
D E.A
b HL,{CAL_3)
AL
D 111160608
r LA
P A
D AH
? D
R 1,00HP
JPNC,BEER
JP C,CLEAR
CoKP: D 4l
¢ f
® o 1,c0H
P NC,BEEB!
JF C,CLEAR
COMPT: LD ALT
DEC  (HL)
R NL.READH
JF o EQUAL
READN: I
HALT
-BEEB
BEEE: b B,50K
R BROTATES
BEEB1:  SUB E
CP 0K
b B,10K
JR NC,BROTATE!
P 20H
b B,06H
JR NC,BROTATE!
P 10K
D B,04H
JR HC,BROTATE!
P O5H
L0 B,02H
JR NC,BROTATE!



L
0168
016D

016F

20170
0172
0174
0175
0177
0178
0178
017E
017F
0191
082
0164
0185

0185
0188
0184
0168
01¢
016
018F
20191
0193
0195
0197
Zhiss
058
81¢D
019F
0141
0143
0145
0147
0143
0148
01AC
01AE
¢180
0181
0183
(184
0187

Ny

06 00
3 EO
D3 8¢
dF

3 25
3 81
AF

D3 8¢

18

1 80 92
0 CF (7
07

10 EC

AF

D3 80

FB

76

06 50
16 1D
iF

78

91

FE 30
0§ 10 °
30 14
FE 20
06 05
30 £
FE 0
06 4
0 08
FE 65
06 02
30 02
06 00
38 £0
D3 80
oF

3E 1C
D3 81
AF

D3 82
19

11 50 02
D CF 02

ESOTATEL:
EPCTATEZ:

CLELE:

CLEARY:

LD
L0
i
Lo
Lo
ouT
XOR
out
LD
tb
CALL
RLCA
Deil
1R
ouT

1)
LD
:

- (P

Lb
JR
cP
)
JR
¢p
)
JR
cp
LD
JR
LD
ip
our
)
)
out
Y0R
ouT
)
)
CALL

B,C0H

A EOH
180H), A
C.A

A 23H
{61H),A
A
{B2H) A
AL
DE,0250H |
DELAY

BROTATEZ
A
(804}, 4

B, 50K
CROTATE !
C,A

A

c

3K

B, 10H
KC,CROTATE!
208

8,064
NC,CROTATE
{0

B, 0

NC, CROTATE!
05K

B,02H
NC,CROTATES
8,00k

A, EOF
(80K}, A

C,A

A, 1CH
(81H],A

A

(82H) A
A,C
DE,0250H
DELAY

PAGE
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018D

16€
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(12
014
01C6
€159
pice
01¢D
01CE
0100
gife
groe
6i07
8104
0108
010D
010F
Q181
01E3
1£6
ég159
Q1EA
(1€C
e
(1F0
01F3
(1F4
0175
{iF6
01F7
01F8
01FA

(1FD
LIFE
0z01
0204
(207
0204

»”

{»

OF
10 tC
AF
D3 80
FB
16

3E EC

03 60

11 00 01
¢b CF 07
F

4F

DB €2

CB 67

¢t (§

el Zh 03
¢b &6 02
7

18 E7

06 AD
30

D3 80

11 00 01
€3 F3 01
07

10 FS

3E 00

D3 80
€257 (0
08

18

9

Bz

20 FB

08

C3 E9 {1

129

01 0o 80
21 36 03
D 8BS G2
11 60 05
¢b CF 02

ST0P: Lo
STOPZ: i
1o
i
ralh
L3
N
BIT
J8
iD
CALL
LD
JR
ST0P1: LD
L
§T083: )
LD
RS
BACL: FLCt
HREYS
LD
eeT
JP
A: 3
STOR4: 3
[R1]
0F
oP

CROTATE?
A
{8CH) A

DE,01G0H
DEr4Y

A
1 {82H)

- > O

A

" 1,5T0P1

KL, DISPSTOP
DISPLAY

A,C

sT0P2

B, AOH

hEOH
(8c4), A
DE,0100K

A

ST0F3
A, 0N
(80K A4
SCLN

AF 4F
DE

AE

D
NZ,5TOP4
KF AF?
BACL

EQUAL: DI
io

KATCH: LD
ChLL
L9
Calt

BC, 3000H
HL,OFF
DISPLAY
DE,0560R
DELAY



et
026E
02GF
0210
$6212
0215
0217
0218

0219
02t
0416
021¢
0zif
621F
0221
0223
0225
0226
0221
0229
0228
022
s
0251
%233
02
0235
9236
237
0236

0239
0234
023C
023k
0240
0242
02dd
0245
0247
0248
0244
024C

%

18
Bo
20 EF
21 8t
36 05
FB
78

(¢

9

o

1t

0 00
4

¢6 00
28 08
16 06
oc

70 FC
10 F§
CB 27
CE 27
B z7
B 27
i

Bb

D1

t

]

c5
¢s 01
B 4F
28 0C
2F 80
(6 04
(E 00
4
23
16 FC
CE §F
6F

13

BC
A,C

B
NZ.KATCH
HE,T
{HL),05H

DIGITS:
DIGIT2:

DIGITH:

LD
ADD
JR
Lb
INC
DEC
I
DN
SLA
SLA
SLA
LA
INC
OR
suB
POP
POP
RET

K2, DICITE
DIEIT3

DIGITDISP:

DISP2:

DISP1:

PUSH
ADD
BIT
JR
)
)
Lb
Lo
INC
DINZ
RES
)

DISP2
1A
LA



N

&

024D
024t

024F
0250
0252
0254
0256
0258
0254
025¢C
(250
025k

0260

0262
0263
0264

0265
0266
0267
0264
026C
026F
0211
0213
0275
0278
0218
0Z7E
0280
0282
0283
0284
0285
0267
0288
0289

0284
0288
028C

o

[

(1
(9

(5
6 0t
B 4F
28 0C
2k 8¢
06 02
0E 00
1
23
10 FC
(B 8F
bF
(1
c9

(5

05

21 88 4t
06 04

CD 8A 0z
30 04

10 F8 -
38 10

11 F9 13
¢b CF 02
CD 84 02
38 f8

B 86

D1

C1

9

B C6

3]

1

¢S

AF
3
08

DIGITDATA: PUSK BC
ADD A
BIT- 1
B2
it
B
w ¢
DEDATAZ: 1D |
ING HL
DJNZ  DSDATAZ
RES  1,A
DGDATAT: LD L,A
PoP  BC

L

KEY1: PUSH B¢
PUSH DE
L0 HL,FLAB_C
b 8,04
LP1: CALL KEY?
JR NC,LP2
DINT Pt
RGPS
Lpz: LD DE,13F9H
CALL DELAY
LPS5: CALL KEYZ
R (P
RES  0,(HL)
POP  DE
PoP  BC
RET
LP3: SET  0,{HL)
POP  DE
POP  BC

~



(82
de8E
(e8F
3291
(702
0234
0296
0298
0234
029¢
029t
020F
GzAt
(1242
02AS
0247
0248
(249
02AA
02AC
(ZhD
i
{280
0282
0283
0284
(:2B5

0286
«)287
0288
0284
02BC
028D
028F
02¢0
02¢2
6263
02c4
02¢7
02¢h
02
02¢D
D20

€5

05

OF 00

1t (0

7¢ oL:
D 82

06 00

10 FE

0B 82

£6 70

57

8 12

06 03

€8 12 ROW:
38 02

18

08

i ONKEY:
10 F7

oc

3E 04

B9

20 t1

]|

i

08

(s

€5 DISPLAY:

D5
06 04

0E 00

Tt DIGIT:
b3 &1

78

D5 82

23

0c

1100 01

¢D CF 02

i0 FO

D1

(1

9

PUSH
PUSH
ip
D
Lo
ouT
Lh
DiNZ
N
AND

FUSH
PUSH
0
Lp
LD
ouT
LD
ouT
INC
INC
LD
CALL
DUNZ
POP
POP
RET

DELY1

L OREEY
AE

LF AR
E

ROW

c

A, 04K
¢
NZ,COt
Dt

B<

AF AR

B

DE

B, 04K
C,00H

A (HL
{81418
4,0
(82K) A
HL

¢

DE, 01004
DELAY
DIGIT
DE

BC



Ny N
A B )
Ty ey

~
[R—

&
D DD DD D D e

~NO PO Ay N
LA I PR 2N

[T A I )

2

(22
gans
(35
133
03¢
0308
(304
63ce
Gacs
kidy
0365

I4

i»

F
1B
18
g2
i FB
Fi
cs

GE 80

¢l th 03
b 86 02
00

26 F1

{E 80

21 1E 03
D BS 02
i

20 F1

OF 80

21 22 03
b 86 02
D

0 F1

CE 80
2126 03
{0 8¢ 02
i

0 F

(¢

DECAY:  PUSH AF
DELAY:  DEC OE

(0 &
o D
JP NI,DELAY
POP  AF
PET
KMITL
KMITL: D C,80k
DATI: th KL, EeIY
CALL DISPLAY
DEC ¢
JR NI,DAT
D ¢,80H
DATZ: (D KL,LAD
CALL DISPLAY
eC ¢
R HI,DAT2
L5 c,80¢
DAT3: L0 FL,KRA
CaLL DISPLAY
BICC
JB K1,DATS
L C.ACH
DATY: L9 KL,BLNG
ChLl DISOLAY
b ¢
B K2, DAT
RE*

KEY_IX:  DEFB OfH
DEFE O3H
DEFR O0H
DEFE 07H
CEFE 04N
DEFR 91K
DEFB 08H
DEER O5H
DEFB 07H
DEFE O%H
DEFE OCH

PR



s 030F
G310
(a1
Y]

4 (:13
p3ne
0315
0316
037
(318
0518
Q31A
('8
031C
(310
031F
(3iF
0320
0:¢1
032?
0523
0324
0325
0228
03zl
0328
0329

$0324
0328
032¢

2020
paze
(22F
0330
(331
0332

3
0334
0335
0335
0347
0338

339
0334
(1338
033C
033D

ET)

10
D
F
3F
07
66
€
1F
60
58
6F
Th

£

30
18
3
n
5E
ot
1A
50
1
o
1C
n
2}
13
8D
18
of
13
60

7¢

00
Al
i€
54
00
3F
A
A
00
3F
14
00
00

LEY IV:

DEFE 10K
DEFB TDH
DEFB 4FH
DEFB 3FH
DEFE G7H
DEFB 66H
DEFB 06H
DEF3 7FH
DEFB 60K
DEFB 3BK
DEFB &FH
EMIT: DEFR TAH ;
DEFB 55K
DEFE (M
DEFB T8H
LAD: DEFB iBH
D:FB 77H
DEFB 5SEH
DEFR G0k
KPA: DEFB TAH ;b
DEFB 50K ;R
DEFB T7H ;4
DEFB (CH
8ANG: DEFB “CH
DEFB T7H
DEFE 54K
DEFE 6FH
$T08: LEF5 6DH
DEFB 78K ;
DEFB IFH
DEFE T3H
SET: LDEFE 60K
DEFE 794
DEFB 78H
DEFB GO
FUNC: DEFB TIH ;F
DEFB 1CH ;U
DEFB 54K ;N
DEFB GOM
OFF: DEFB 3FH ;0
DEFB T1H ;F
DEFB 71H :f
DEFE OCH
D_OK: DEFB 3FH ;0
DEFE TAH ;
DEF8 OCH
DEFB COK

-
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e



L

4E80

480
Y
1586
teT
€8
1589
4E9
4660
et
oy

4EAD

4EAC
4EAF

e

re

.

: SYATEK RAM  AREL

.................

ORG £ESCH

DISPLAY: DEFS ¢

DATA: DEFS 2
DG_DISP:  DEFS 1

DG DATA:  DEFS 1
FLAG.C:  DEFS 1 ;(01R)
0G_DISP/2: DEFS 1 ;(61H)
CALP:  DEFS 2 ;17)
READ K:  DEFS 2 (%)
I DEFS 1

i
RE_CONTRIL:

DEFS 1

ORG 4EACH

SYSTACK:

DEFS 15
END
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EA 01F3 BACL
EIEFY (150 BROTATEY
CLEAR 0166  CLEART
{ovp 0137 COxP1
ROTATEE G1RS Datd
I (2FA DATA
BEATAS 0262 DGDATAZ
+3_DISP 2 4£89 DIGIT
MARK 0223 DIGITDATA
PISF2 (246.  DISPLAY
DTCH 0213 D_Ok
exel 0081 FHCT!
LEVY 0265 KEY?
W1 0314 KKITL
P (26C LP2
KOLEY 0664 OFF
082 010F 0K3
READ M 4E8C RE_CONTROL
RST2 004A SCLN
SToP 01C2 S10P1
§T0P4 01F4 SYSTACK

.‘
5000 ASSEMELY ERRORS

2

e

[£4

REFERENCE

0182
0168
0184
0141
0203
4E84
025C
028C
0z4F
0286
0334
008¢
0284
02D7
0275
0335
00EF
LEBF
0057
010D
4EAD

BARS
BROTATEZ
CLRZ
COKPARE

ALY
[PLENY

DELAY
DG_DATA
LICITH
DICITDISP
DISPLAYY
geleL
FNCTZ
KEY_IX
KPA

Lp2

0K
OKKEY
ROW
SCART
sTGP?

T

TELBLE sersgseriarss
0326 BEEB 014C
016D CAL_P 4EEA
tot4  cot 6293
011D CROTATEY 0147
veed  DAT: Gtk
(2CF  DELAYY f2ce
{647 DG_DISP 4E%E
0228 DIGITZ 02:¢
8233 DiSPs 024¢
4E6C  CISPSTOP (324
MFD  FLAGC 4E8¢
0085  FUNC 6332
0306 KEY_IY 0210
0322 LAD 031E
0285  LPS G278
COED  OK1 0117
0249 READN 0144
0243 RSTH 0638
00Ad  SET 032t
0104 ST0P3 01%4
4EBE  WATCH 0201

SAGE



lntel 8255A/8255A-5

APPLICATIONS OF THE 8255A

The 8255A is a very powerful tool for dnterfacing
peripheral equipment to the microcomputer system, It
represents the optimum use of available pins and is flex-
ible enough 1o interface almost any IO device without
the need for additional externat logic.

Each periphera! device in a mlcrocompuiér system
usually has a “'service routine” associated with it. The
routine manages the software interface between the
device and the CPU. The functional definition of the
8255A is programmed by the VO service routine and
becomes an extension ‘of the system software. By ex-
emining the WO devices interface characteristics for
both date transfer ang timing, and matching this infor-
mation to the examples and tables in the delailed opera-
tional description, a control word can easily be devel-
oped to initialize the 8255A to exactly “fit"” the applica-
tion. Figures 19 through 25 present a few examples ot
typical applications of the 8255A.

WNTERR LY

R

oy
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.GH Bt (D
PANIER

NAMMER
AILAYE

LT

DAYA RjADY
Atw
PAPER FEID

Imin

DATA AfADY
ALK

PAPER FITD
FORRARD MV
LL 1 e
CARRIAGE ST

»ODt ¥
oUTHVT) :‘
)

T OT]

DATA READY

LT

§

LAl C LIV
fLouesT

INTERRUPT

REOUEST ‘_l
5 ray Ry
- "
A, ", fuLLy
A n DECODED
? ?  KCYBOARD
A, L
rA Ry
~000 1 ]
wnrun T A SHIFT
ra, CONTAOL
[ STROBL
re, Ack
’—n, %
e, .,
" p,  SURROUGHS
] 7 SELFSCAN
8, B,  DISMAY
nl .‘
8400f 1 g
wouteun; ] "8 SACKBPACE
re, cLEan
\ »¢, e | DATA BEADY
Jre, ACK
r, BLANKING
rc, L, w—e] CANCEL WORD
INTERRUPT
NEDUEST

Aimat

Figure 19. Printer Interface

Figure 20. Keyboard and Display Interface
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Figure 21, Keyboard and Terminal Address
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intel

8255A/8255A-5

ABSOLUTE MAXIMUM RATINGS®

Ambient Temperature Under Bias. . . ...... 0°Cto 70°C
Storage Temperature . . . ........... ~65"C 10 +150°C
Voltage on Ary Pin

With Respect toGround. .. ......... —0.5V to 47V
Power Dissipation . . .......c.0ieminncnnns 1 Wanr

_ D.C. CHARACTERISTICS (Ta = 0°Cto 70°C. Vec= +5v= 10%,GND = OV) *

*NOTICE: Stresses above those listed under “Absolute
Maximum Retings’ may cause permarient damage ta the
device. This is a stress rating only and functiona! opers-
tion of the device at thase or any other conditions above
those indicsted in the operstiona! sections of this specifi-
cation iIs ridvt implied. Exposure to absolute meximum
rating conditions for extended periods may affect device
reliability.

8ymbol Parameter Min. | Max. | Untt Test Conditions
Vi Input Low Voltage 05|08 | V
Vin Input High Voltage 20 | Vec \
Vot (D8) | Output Low Voitage (Dats Bus) 0.45°] V oy = 2.5mA
Voo (PER) Output Low Volage (Peripheral Port) 045°f V loL = 1.7mA
Vou(DB} { Output High Voltage (Datas Bus) 24 v lon = —400uA
Vowr (PER)| Output High Voltage (Peripheral Port) | 2.4 \Y lon = -200uA
ipar!ll | Darlington Drive Current -1.0 | -40 | mA Rext = 75082; Vext= 1.6V
lee Power Supply Current 120 | mA
he Input Load Current 210 | wA Vin = Vee to OV
lort Output Float Leakage 410 { pA Vourt = Vcc to 45V
NOTE:
1. Available on any 8 pins from Port B and C.
CAPACITANCE  (1x = 25°C. Vec = GND = OV) T
Symbol . Parameter Min, Typ. Max. Unit fest Conditions
Cin Input Capacitance 10 pF fc = TMH2z
Ciro 1/0 Capacitance 20 pF  [Unmeasured pinsreturnedtoGND|.

A.C. CHARACTERISTICS (T = 0'C1070°C. Vg = 45V =10%,GND = 0V)* - w
Bus Parameters Sk
READ

8255A 8255A.5 * 3
Symbol ° Parameter Min. Max. Min. Mex. . Unh z
taR Address Stabie Belore READ 0 0 ns ;
R4 Address Statie After READ 0. 0 s iz
1R READ Pulse Width 300 300 ns 1
tho Dats Valid From READIY) 250 200 ns -
tpF Dana Float After READ 10 150 10 100 ns &
Ry Time Between READs and/or WRITEs 850 850 ns

-1
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intel © B255A/8255A'5

F" Y
[
ray
A,
",
ot o _| oA .
OUTPUT) | ea wan
~, Comorarin  §—= ARALDO OUTRY
", ]
", X
",
- [ = -
(n .
", ot au
Lald o
stymesey
~, Garend gn
[ m
[, e
- %
n, e ANALOG BT
wote | ™, woq
euT) LS
", .
LY
LY ]

INTERRLPT
ArOULST

D‘ PLOMPY DiSK
CONTRDLLER
g AxD DRIVE

DAYA T8
ACk tve)
DAYA READY
ALK JOUT)

TRACK "9~ SINSOA

SYIC RLADY
WOLX

EnGABE nEAD

v.
ALAD BNABLE
WRITE BhaBLE
O SELECT
TnNABLE TAC
Tist

MRYLY

Figure 22. Digttal to Anslog, Analog to Digital

Figure 23. Basic Floppy Disk interface

CRY CONTROLLIA

® CHAMACTEA DEN.
® RLFALI BUPFIR
¢ CURSOR CONTROL

F?
Vrrorry

[oc, nom §T8
”, SO SR
", Cumacm urv T8

“‘ - ARDALE
”, “s v

L A{LLIT ¢}
stovtst =T ]
" [ea ",
" Iy sLeviL
"y "2 easta
", ) Targ N
A n, MLt
o, "
ot ¥ {0
nouT) .
o, ,
", ~ 1M
R Ry L3
[ sTOPG0
(=) MACHINE TOOL
”<, S1ANTZI00
WDH: ”, LI SLMION (HNV)
ol 101 FLD
1 .
", CHANGE TOOL
", LRFYMIGHT
”I
wodt e _| e, HOA. 818F STROS!
oUTPUTI | e, VIAT. STEP STROST
LS SLEWATLP
r, FLUID SNADLE
", EMIRGINCY $T0P

Figure 24. Basic CRT Controlier Inlerface

“Figure 25, Machine Tool Controller interface
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8255A/8255A-5

A.C. CHARACTERISTICS (Continued)

WRITE
8255A 8255A-5
Symbol Parameter’ Min. Max. Min. Max. Unit

taw Address Stable Before WRITE [s] 0 ns
wa Address Stable After WRITE 2 20 ns
tww WRITE Pulse Width 400 300 ns
tow Data Valid to WRITE (T.E.) 100 100 ns
wp Data Valid Atter WRITE 30 30 ns

OTHER TIMINGS

8255A 8255A-5
Symbo! Parameter Min. Mex. Min. Max. Unit

wa WR = 1 to Outputl ! 350 350 ns
R Periphera! Data Before RD 0 ns
tyR Peripheral Data Afier RD 0 ns
tak ACK Pulse Width 300 300 ns
tsT STB Pulse Width 500 500 ns
tps Per. Data Hefore T.€. of STB 0 0 ns
ten Per, Data Afier T.E. of STB 18 180 ns
tap ACK = 0 to Outputlt! 300 300 ns
txop ACK = 1 to Output Float 20 250 .20 250 ns
wos WR = 1 to OBF « 0! 650 650 ns
1408 ACK = 01to OBF = 111l 350 350 ns
tsig STB = 0 to IBF = 1111 300 300 ns
(PP RD = 11to IBF = 0!}l 300 300 ns
T *RD = Oto INTR = 0/ 400 400 ns
terf STB=1to INTR = 111 300 300 ns
A ACK =110 INTR'= 111} 350 350 ns
twit WR = 010 INTR = 0.3 450 450 ns

NOTES: .

1. Test Conditions: C = 150 pf.

2. Period of Reset pulse must be at least 50us during or after power on. Subsequent Reset pulse can be 50G ns min.

3. INTR] may occur as early s WR|.

* For Extended Temperature EXPRESS, use M8255A electrical parameters.

A.C. TESTING INPUT, OUTPUT WAVEFORM . A.C. TESTING LOAD CIRCUIT

INPUYOUTRUT

3;-:::;::: AAN—0 Wt

X: > TESY POINTS < :‘:X‘. <50 ¥

ANDI DB

AL VISIMG WIUIS ARE DRIVINAT 24vIOR ALOGIL | ANDOALVIOR
ALOGT O TOAND MEALUKE MINTS ARl MADE AT 20V FOR ALOGH 3

FOLALCOC O

"

©, = 10 pF

"Ny o= 15 STT AT VARIOUS VOLTAGE S DURING TE STING TOGUARANTE £ THE
S{CITICATION €, INCLUDLS JIG CAPACITANCE

-2

M}



lﬂte[ " 8255A/8255A-5

76

WAVEFORMS

MODE 0 (BASIC INPUT)

tan

# 1( 7£
bty e .__Q”_.l
- a X
) . "———‘n—- ha ]

& ar,80 X . }(

D)y e o e e —— — — -( D e e

o tor
MODE 0 (BASIC OUTPUT)
{ w
- X 7
e ——t—to—!
= X X
— - i
. arao X X :

ouTruT

.-—h.—-—q
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B8255AJ8255A-5

a——

WAVEFORMS (Continued)

MODE 1 (STROBED INPUT)

POUTPRON __ ._‘
PERIPHERAL

— . . g — G- — — —— — —— G

MODE 1 (STROBED OUTPUT)
" N
’ fo—re—— S 08 ___}‘
ot
b-l //>
TR - \\ . . )
\_4* -

o= A

ouTrUT

-1

-1
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WAVEFORMS (Continued)

MODE 2 (BIDIRECTIONAL)

DATA FROM

- \ L-..—\

OATA FACM
PIRIMMIRAL TO k7SS

DAYA FROM
238 TO PERIPHERAL

TR ' S
—\ AT TV o
HAI'—’V x
xx ) ) / -
- »
™ \_T__/
j- \-.' ;-qt»:-— —=i %o fo— .
PERPMERAL _ . . o e e e e o _{ J}_.___{p*____ ————
/ [ PO S a2
© -/

OATA FROM o
€25 70 5080
NOTE: Any ssquence where WA occurs before ACK end 5T8 occurs before RD is permissidie.
(INTR = IBF + MASK « 578 - RD + OBF » MASK + ACK - WR )
5 »,
WRITE TIMING READ TIMING
} ot ,
a4 02 X ' Ao O3 X _) (—
}’—— —_— \-—.‘I -‘l\'q ; r fan - i — —laa 23
caTABUE X N X Y - m :
I‘ 'h'—":""-o-—! ’ :-‘l..n. .‘l.,b— e
L] l\ i; oata -m%? MG IMPEDANCE "-,,3; VALD jHiGH merDance ]
i =

>

ke AR,

78
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T TTTYPE TS
PN suuum ARSERIDE INFRZRED-EMITTING DIODE

D2482 3K Y 19R0 RIAILID # Pid] YRER

1

——— -
3 M nin BETPX ]
L]

archanica! data

DESIGNED TO EMIT I\'EAF.-I?\'FRARED RADIATION

Hiph Power Duiput with & Ecam Angle of 50°¢

.
..

Thic oevice hzs ¢ unie€ molded plastic body simiiz in Lize 10 lamp style T-1%

" Quiput Spectrally Compatible with Silicon Sensors (e.g., TIL100, TIL4¥3, TiL414)

! . . CasMDD
' [ XAX0 o T IS TR
l)- .33 “IH!. FSU] MK et
53 D'-(n 137 10,0509 M dby—e-
c\— LN
[} cn u'\.)l 150 e b)
LA ] — )
T o w00t
1300 dents o} L) l. "'L
) at >
230uRRL uwsi";&‘j

9.3 0t e

R

NOTLS: a. Thu cosneter b massured 0,957 mm (0,008
Leag 3dscing b meassured where the 10801 emecpr ltom uu_pnknpl.
€. Vertner, shis gone Yhe pachapr contovr 8 Not tontrolles,

ALL DIALNSIONS ARL N MILLMATTERS &AND PARENTHITICALLY IN INCHES

LAty e

(AL ur-.b
LE8 L2000

T4 Ineh) from. she pathepe shovloer,

oW

ibsolute meaximum retings 21 25 °C frec-air temperature (unless otherwise noted)

Reve:st Voliape

seean

P R R I I T )

N R R I A A I S S

100 mA

Continuous Forward Current 21 (o1 below) 25 °C Free-Air Temperatore (See Note 1) ..o vaenenans

Pesl. Forwmafc Cunent (Sec Noie 2)
Operaung Free-Air Temperaiure Ranpe .

ceac oo

cseeremecs s

cesessecscnsance

cessee

R R I A IR A I B )

-40°C 10 BO*C
~40°C 10 100°C

S5V

2 A

sorept Tempeisivre L. ... Cieeececseer et et treenannan .
Lead Tempeizture 1,0 mom (116 inch) from Cese for 5 Scconds o .ovetveverennsacnens ceeeees 240%C
upersting cheracieristics at 25°C free-ai: 1emperaiure
FARLIALTES, TLST CONDITIONS (ST ™ne A UNi
'Q hevm bower Gunzs - i « 100 m4 See Woie 2 ¢ 3 ny
i, Asat Bag.ans Inensey ¢ * S /e
A Visvelenp:t. ot Feoe Ercssion R £1% 540 874 nme
ok Sotciel Lanowigit Ertween Hall-FPower Fointy ;i = 20mA Lo % nm
s tmession hean Anp't £ tiwern Hell-intensny Foints 50
oe 0D 1.4 .75
Vi Sirtit Forwere Volage = 1A, T * V0,8, 2.08 v
duty cvehe = I
C Cenrrnence Vi v (1, 1 e VMM 2h [
1, hecien: Pubse fuse dever * . . 6O
1 harsnt buise $1 Jeme ¢ e = 00 mA, wdbe L0 ns
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