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Abstract

This thesis presents an application of microcomputer in the
medical fields. This equipment named Gravity [.V. Monitor can be found
at many hospitals' 1.C.U. rooms. It is be manipulating computer system
to help doctors or nurses for administering 1.V. fluids ; ‘monitoriﬁg
‘whether volume of dose has completely been filled yet , dropping rate
are correct or can be accepted in a certain length of value and
monitoring whether any malfunction has occured j; such as the container
of fluid is empby , 1.V. fluid cennot be infused in patients’ vien and
so on. With this equipment, if any malfunction or {ncorrent action takes
place, it will alarm and indicate doctor or nurse to manage the fault.
This equipment can be expand its potential with some mechanic and motor.
As mechanic and motor is composed, it can automaticelly control dropping
rate and volume of dose by btwisting [.V. wire, twisting tightly for
slower dropping rate or for no dropping and twisting loosely for faster
dropping rate. Thus,this application equipment will really bring a lobt

of facility and efficiency to medical fields.
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3.2 8255 PIA (PROGRAMMABLE INTERFACE ADAPTER).
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0 1 1 1 ILLEGAL READ REGISTER
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8255A/8255A-5
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intel .
: 8253/8253-5

- PROGRAMMABLE INTERVAL TIMER

» MCS-85™ Compatible 8253-5 ‘ u Count Binary or BCD -
= 3 Independent 16-Bit Counters n Single +5V Supply:
a DC to 2.6 MHz ) , = Available in EXPRESS
. —Standard Temperature Range
m Programmable Counter Modes —Extended Temperature Range

The Intel® 8253 is a programmable counter/timer device designed for use as an Intel microcomputer peripheral. It uses nMOS
technology with a single +5V supply and is packaged in a 24-pin plastic DIP. )

Itis organized as 3 independent 16-bit counters, each with a count rate of up to 2.6 MHz. All modes of operation are software
programmable. ! .
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3.3 8253 PROGRAMMABLE TIMER
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0 0 0 | Mode O
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Definition of Control STOIN (4 ¢} M
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X 1 1 Mode 3
SC1 SCO 3 3 iy
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0 1 Salect Counter 1 1\ 0 [/ 17] Mode 5 |
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1 1 1llegal BCD:
AL — Read/Load: 0- Binary Counter 16-bits
RL1 RLO . 1 : Binary Coded Decimal (BCD} Counter
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READ/WRITE Procedure Section)
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MODE O INTERRUPT ON TERMINAL COUNT
MODE 1 : PROGRAMABEL ONE-SHOT

MODE 2 : RATE GENERATER

MODE 3 @ SQUARE WAVE GENERATER

MODE 4 : SOFTWARE TRIGGER STROBE
MODE 5 3 SOFTWARE TRIGGER STROBE
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Status Or Going -
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after nex! clock
2 . 1) Disables .
counting | 1 ::::'::: Enables
2) Sets output 2) Inltiates .counling
immediately ) otl
high counting
3 1) Disables . 1) Relosds
: Enabl
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countin,
high ‘ .
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MODE 0: Interrupt on Terminal Count
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MODE 1: Programmable,One-Shot
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-MODE 2: Rate Generator
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MODE 3: Square Wave Generator
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MODE‘ 4: Software Triggerod Strobe
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MODE 5: Hardware Triggered Strobe
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APPENDIX

A. Display format, position-code and internal-code
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2500 #,D. 180 CROS5 ASSEMBLER - VERSIGN 3.00b

INPUT FILERAKE : PRJ.ASH
GUTPUT FILENAME : PRJ.DBJ

sHATN PROGRAN
JERAVITY 1V HOWITOR'S WAIN PROGRAN

i 0000H

L BS sDEEOUNCE SHITCH WHEN POWER DN
LPl:  DIML - LPI

Bl

Mmoo

LD SP,&7FOH 1SET STACK POINTER

LD A,8% +SET 8255 PA,PE = BJF PL = I/F MODE 0

T {O7HI,

Lb A0 sCLEAR E0TH D-FF

BT ()R

M A

QT {03HI,A

LD A,00H s INITIAL ALL BUFFER = 00

LD {TIHERL) 8
LD {TIMERZ) A
Lb {QUTBFY ,A
L2 (DROP) &
F START

thin 0038H
JP INTP

A G040H

START: 1D HL , BLANK sSET DISPLAY BUFFER = BLANK
CALL  FILL
LD HL , BOGOH sSTART ADDRESS OF MEMDRY
LD DE, B0OK sS1IE OF HEKORY
CALL  RONTST
LD i, 36H 13ET 8253 COUNTER 9,1 = HODE 3, DIV BY 200
BT {0BH) A 1COUNTER §,KDDE 3,BIN
LD A, 76H
T {OBH) A sCOUNTER 1,HODE 3,BIN
LD A, OCEH ;L3R

Ut {03H] ,A
Hi) {09} &
Lb B, OOH ; Hab



FROJECT.LET

H05F
0061
0063
0bh
0549
006R
406D
070
073
2075
0075
0O7C
4a7F
09z
0085
(083

0088
Q05
003k
H0aF
0090
(093
{096
04697
0094
059D
009E
(09
(o2
00AS
(0Rk
(06T
TS
O(AF
{083
H0Bb
(08
(688
JOBF
Boc2
4oCe
00C7
00Ch
IR
QGCF
(0D2
00B2
(0D4
0004
GOBY
00D

03 08
b3 09
21 14
Lo o7
FE

oD F
£p 8
£D FA
£h 39
&b ¥
£ Ot
Lo 87
21 IF
£ o7
D F4
L0 AF

284
3
78
21 06
tr 49

€ g
[~=T- >
e
-

o

{F

ot
N

SIS B3 e+ £ X 3 - exd 130 S

:-‘_,l::lr\']h_-mr"‘lr\:;rﬂJrflr-;.rflm!\)m\-aml\’l\rﬂh
mhﬂupx;mm.mg-:.u:. i
oSS e = 1 B

= LR po SR i <o

o
L=l

oy K3 Ed
o o TS
oM

fard
~a
(=)
[~ =)

03
03

04
0z
4
43
04
03
01
0%
5
04

-

03

&l
0t

01
60

09

&0

READY:

RATEDSF:

LFAST:

RRIEH
ST0PADI:

ot
Hil]
LD
CaLL
El
CAtL
CatL
CALL
caLL
CALL
CALL
CALL
LD
CAtL
CALL
CAtL

L
£
L
L
CALL
LD
£ALL
LD
£l
LD
L
TALL
LD
CALL
)
CALL
Lb
LD
88C
I
LD
L0
35
JF
LB
36
I
CALL

IN
BIT
A
Lp
JF

{08H)
(9 |
WL, RDY
FILL

14
SETVEL

K

GETERR
14
SETRATE
REPERT
HL, SURE
FiLL

K

HATH

Hi, (SET3)
DE, L

A,E

HL ,D3EFS
HEX 756
AyD
HEXTSH

HL, (ACTUAL)
DE ML

#,E

HL, DSBF
HEX736
A,D

HEXTSE

HL ,DSEF4
ADIUST

BL, {DROP)
HL, (TOTAL)
HL ,BC
1,LPEKD
BL, (ACTUAL}
HL, (RMAK)
HL BC
,FASTER
HL, (RNIN)
HL,BC

HC , SLONER
NDRKAL

fiy 106H)

sFILL RERDY" IN DSBF

;SET VOLUME SUBROUTIRE
sPRESS 'OK‘ EXIT,PRESS 'STOP" JUNP TO READY
;SET ERROR SUBRDUTINE

ySET RATE SUBROUTINE

;REFEAT COHMAND DATA AGAIN

jFILL "SURE" IK DSBF

;CALCULATE EVERY PARGMETERS
s AND SAVE IN BUFFERS {RMIN,RMAX,TOTAL)

SITE s
s I-FIRST COLUMNS

+3-LAST COLUMNS

sDELETE 0’ BEFORE NUNBER

sHAVE COMPLETE DROPFING ?
;DROF = TOTAL 7

;FASTER OR SLOWER DROFPING

3,A ;81T 3 18 PRESS OR PRESS 5TOP
1,ADJ  ;JUHP TO ADJUST SUBROUTINE
OCH {PRESS '+ AND “-' WHEN WANT TO REPEAT COMMAND

HI,RATEDSP

Page 2



PROJECT.LET

O0DE
BOE}

00E4
0OES

00E
(0E3
QOER

00EC
OGEE
a0Fi

10F2
i}
G0FS
HiF6
O0F8
HOF9
GOFE
Q0FD
GOFF
0100
4101
0102
0163
G103

0106
0107
0108

010k
0108
0iac
010D
0108
0110

Ch B7 0t
C3 8B 00

3E fd
Ch 05

~ e
= Ty
o]
L=t

o
N ]

[
—

80
F7
0f

-~ 2 LN R T o
u:x:!':.l:-'u‘)*cl'fl?uﬂ

ED Al
2% 07

i

CALL  REPERT
dF RATEDSP

ST REM (READ/WRITE HEMDRY ARCA)

HRITE ALL AA HEX AND TEST

WRITE BLL 35 HEX AND TEST

LSHIFT & GINGLE 1 THROUGH EACH BIT,WHILE CLEARING ALL OTHER BITS
;I MALFUNCTION,DISPLAY "FAULT-1'
j1/P = HL,8TART ADDRESS OF MEMORY WHERE WANT TO TEST
i DE,SIIE OF HEWDRY

jDESTROY : AFBC,DE,HL
!
Ra

1
[
H
]
s
*
4

TE
il
2.
3
It
i

T: LB B0 3BC=811E OF MEMORY

L LF
sFILL MEMORY WITH A& HEY AND TEST
£ A, OAGH
CALL - FILCHP
REFC sEXIT IF ERROR

H 35 HEX AND TEST

RET £ +EXIT IF ERROR
+TEST BIT BY WRITE AND READ
WLELP: LD f,80H  38ET BIT 7 =1
HLELPE: LD {HLY (R ;5AVE EXAMPLE VALUE FOR NEXT COWPARC
CF {HL}  ;READ AND TEST IF IT IG CORRECT
o NI,CMPER;EXIT IF ERROR
RREF
cr H0H
ot NI,MLKLP1;00 UNTIL '1" ROTATE RETURN IN SAME VALUE
LD {HL},® CLEAR BYTE THAT HAS ALREADY TESTED ;

IRC hik
[EC 8C ;DEC BC FOR TEST COUNTER
Lb f, B
oR £
iR NI, KLKLP;DO UNTIL TEST ALL WEKORY
RET
$
;SUBRDUTINE ¢ FILCHP
sPURPOSE ¢ WRITE AND TEST IF ERROR EXIT AND DISPLAY "FAULT-1

i
FILDHPs PUSH  HL {SAVE THE STRRY ADDRESS OF MEMORY
FUSH  BC $SAVE SIZE OF MEHDRY

tDIR ;LORD DATA TD MEMORY
; COMPARE MEMDRY WITH THE TEST VALUE

Fop BC

poF HL

FUSH  HL

PusH  BC ;LOAD AKD SAVE AGAIN
CHFLP:  CPI
N NI,CHPER;EXIT IF ERROR

Fage 3
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G112

01135
0116
0147
0118

0119
011B
01D
011F
121
(122
0125
0127
0129
0128
012C
012F
0131
0133
0135
0137

0134
013k
013D
G138
0140
0141
0142
0143
0144
0145
0146
0147
4148

0149
04k
0140
014

O14F

ER OF 01

[ ]
—

€y 3 oppy ™M

moea ™M [ R R
oy
~4

L2
@ T
wn

g G4 e

47t
~1

~a
—
L
(]

01

"o
o M
b
o =

D3 03

i

£h 3& 0f
FE 07
20 F
3£
IXJR]
L3zt ot

£3
{0t FF
b
20 FD

n
L

(]
30
(2
g7
83
Al
3F
{F

=4
J

Lh SR Gt
77
34
Fi

JF PE,CHPLP;REPEAT UNTIL TEST ALL HEMORY
+IF NO ERROR EXIT WITH CLEAR CARRY FLAG

i BE

POF HL

Ok f ;CLEAR CARRY FLAG
RET

; IF ERROR DISPLAY ‘FAULT-1'

CHPER: LD A,89H  ;SET WODE OF BZG0
out {O7H) A
Lb A,0FH  ;CLEAR D-FF
T {Q5H} &

CLi:  SUB ]

LD HL,CTBL ;POINT TO THE START OF CHARRCTER'S TABLE

LD £,040  PORT & OF 8255

BV UM ";SEND DATA 7O PORT A
ouT {05H) (A ;SELECT COLLMN TO DISPLAY
N A ; INC, COLUMN TO DISPLAY
CALL — DLAY — ;MAIT 1 md
cp M

IR NI,CL2 ;KEXT COLLMN

Lb A,20H  ;BET BIT G = | FOR ALARH
T {G3H) , A

dF CLi ;LOOP INFINITELY

j
;DELAY 1 aS

)
pLAY:  pusH BC
Lh £,0FFk
DLyis  BEC £
N NZ,DLYE
Pep BC

CTBL: DEFE  3O0H 41
DEFE 02 ;-
DEFR e T
DEFR BSH L
DEFR - ORIH ;U
DEFE 3P 3h
DEFE  OFH  4F

!

3 SUBROUTINE @ HEXT7SG

;INPUT:1 BYTE IN A REGISTER, HL PDINTS TD THE RESULT BUFFER
;OUTFUT: FATTERN FOR 2 DIBITS,LOW ORDER IN (ML),

;HIBH ORDER I¥ (HL+1) HL BECOMES HL+Z

;DESTROY: AF ML

'
HEX7GB: PUSH  AF

CALL  HEX7
Lh {HLY &
INC (HL)

POF fiF
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016F
0171
0172
0174
0176
0478
0179
4178

0170
ai7F
0182
0184
4187
0184

oF
OF
OF
GF
Ch 5A 01
77
23
C3

21 65 91
b OF
83

-
F

7e
El
£9
BD
30
98
B&
35
fE
RF
38
BF
BE

06 03
7t
FE BD
20 05
36 G0
28
10 F7
£y

21 36 05
£h 07 03
3t 20

32 18 60
CD Fa 04
03 87 01

HAEA
RRCA
RRCA
FRCA
CALL
LD
INC
AET

HER7:  PuSH
LD
AND
ADD
Lh
LD
ity
RET

SEGTAB  DEFE
DEFR
eFR
DEFB
DEFR
DEFB
DEFB
DEFB
DEFB
DEFB

i

; SUBROUTINE
+ B

’l

HEX7

{HL1,A

Hi

HL

HL,SEGTAB

GFH

f,L

LA

A, (HL)

HL

BDH HY

30H 3!

IEH ;2

BAH ;3

J6H 14

REH N

AFH i6

JEBH i7

BFH 18

BEH 19
ADJUST

URPDSE : REMOVE "0 AND INSTEAD OF 'BLANK' BEFORE KUMBER FROM 4 COL.

i

j

ADJUST: LD
LD

ADdLPs LF
o
Lb
BEC
DIz

GEST:  RET

i

70 COL., FIRST COL. NOT REMOVE

B, 03H

Ay (HL)
BDH

NI DEST
{HL) ;00H
HL

ADJLP

15MALL SUBRDUTINES FOR MANY PURPDSES

$

LPEND: LD
CALL
LD
LD

HRIT:  CALL
JF

HL ,ALREADY ;LOAD "ALREADY' TO DSBF AND ALARM
FILL

fi, 20

{OUTEF) ,A

K

WALT

Page 3



PROJECT.LST

$1A3
(UL
0143
017
G147
Rk
Y]
G1AC
01AD
O1AE
O1F
uiB1
0182
0154
0185
0186

0187
01BA
018D
{1C0
ikl
0iCz
)]
018
0109
91CC
01EF
0162
0105
0ibd
0108
9ibg
0iRd

et

E A0
2 1R
£7

[
A B

C g L g G
W e R
[SEN Y e O
I S ~ s

3E 80
OF FF

E3

20 P
30
20 F3
€1
F1
C9

24
£y 07
& 11

-3

&0
]

<
=z

03
a3

&0

2 60

01

01
b
01
01
03
b7

FASTER: LB

i
SLOKER:

i
NORMAL:

LD
JF

b
LB
Je
LD

LD
RET

£, 0R0H ;ALA&H AND LIGHT FASTER LED

{DUTBF} A

LFAST

A,60H  ;ALARM AHD LIGHT SLOWKER LED

{QUTEF) A

LFAST

A 60H  ;LIGHT NORMAL LED AND STOF ALARH

{DUTBF) A

H
s SUBROUTINE: DELAY .
;DELAY FOR A X 12 ms: APPROX. 1.6 sec.

H
DELAY: PUSH

DL2:
DLt

PUsH
Lp
L
BED
EX
EX
EX
EX

CE

i
+ SUBROUTINE

sPURROSE ¢ SHOW DATA COMMANDS THAT HAVE FILL BEFDRE START WORKING

RLP1:

AEPEAT: LD

CALL
Lp
EX
LD
Lb
DALL
b
tatL
LD
CALL
CALL
Lb
Lb
L
Lb
ADD

AF

B

A, 804
€, OFFH
C
(5P} L
(5P) ML
{SF) L
(5P ML
(P} HL
NI, DL
i

NI, DL2-
BC

iF

: REFEAT

4L,VOL ;DISPLAY “VOL, '

FILL
HL, (SET)
DE, HL
Ak
HL,D3BF
HEXTSS
8,0
HEXT55

HL , DSEF4
ABJUST
DELAY

HL, (ERR}
A, {INDEX)
B,A

AL

A, 10H

sDISPLAY 'ERR.
s INDEY THAT TELL WHERE T0 GET

Page 6



FROJELT.LET

01DF
0IEd
01E2
01ES

]
(IER
O1EE
0iFi
01F2
DiF3
0iF6
01F9
01FR
01FD
(200
0203

0206
0249
0200
020F
9210
0211
G214
0217
0218
(218
(21t
0221

274
4227
4228
4220
023
0233
(234
0235
(236
4239

23C
023D
0240
0243

0246

0257
0248
(24F
9230
0254

(253

i0 FC
&F

£h 07 05
£0 A3 01

21 28 08
€D 07 05
2k 14 &0
EB

T8

21 92 60
LD 49 0t
78

£h 47 0t
21 95 &6
Ch &F Of
£p A3

21 3B 03
€0 07 03
28 1R 69
EB

(-~

92 60
D 49 0f
7

eD 4% 01
2105 40
CD &F 01
CO A3 01
21 44 05
£D 07 65
7 11 b0
£D 4B 1B 40
£D 42

77

3

78

21 02 40
€0 49 01
74

£D 49 01
21 05 40
CD &F 01
£D A3 01

[ ]
t

28 4B 05

Ch 07 0%

EB

ED 5B 14 &0
AF

Ot 00

DanT
LD

CALL
CRLL

LD
CALL
LD
EX
LD
Lh
CALL
[
EALL
Lb
CALL
CALL

LD
CALL
LD
Ed
Lh
Lb
CaLL
Ld
CALL
LD
CALL
TALL
LD
CALL
LB
LB
SEC
bAf
EX
LD
LD
CALL
LB
CALL
ih
EALL

‘CALL

n

LD
CALL
EX
Lh
iC0R

. LD

RLPY
Ly
FILL
DELAY

HL,RATE ;DISPLAY 'RATE__ '
FILL

HL, (SET3}
DE , HL

A,E

HL ,DSBF
HEX736
AyD
HEX7SE
HL ,DSBF4
ADIUST
DELAY

HL,USE ;DISPLAY 'USE.
FILL

HL, (DROP)

DE, KL

AyE

HL,DSEF

HEX736

A,D

HEX756

HL,D3BF4

ADIUST

DELAY

HL,RES ;DISPLAY 'R
FILL

HL, (GET1)

B¢, (ZROP)

HL ,BC

o3
[al
e

____' HEAN THE REST OF DOSE

IE, HL
A,E

HL, DSBF
HEX7SE
A,B
HES7SB
HL,DSBF4
ADIUST
BELAY

WL, (HR) ;DISPLSY “HR.___ ' MEAW THE TINE TO CONPLETE DROPPING
FILL

BE ML

DE, (3ET3)

A

C,0H
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0257 ED 52 RLPZ:  SBC  HL,BE
058 27 DA

0258 FS PUSH  AF

0258 3h 274 4D LD A, (TENR
025 ©h 01 ADD A, IH
j260 27 DAR

0261 FE b0 0P &M
0263 2B 0B R I,ALF3
0265 i POF AF

0266 36 EF RLPA: IR NC,RLPZ
0268 Db 01 SUB 1K

0266 L3 7302 o ORLFS
026D 3E 00 RLP3: LD A,OH
026F 0T I

3270 €3 46 G2 I RLP4
0273 21 02 B0 RLPS: LD HL,DSBF
@276 LD 49 0 CALL  HEXTSE
0219 79 b AL e
0278 D 49 Ot EALL  HEXTSG
G270 2 05 LD HL,D3BF4
4280 CD &F 01 ChLL — ADJLST
0283 3E 40 LD 460 jFILL DOT FOR HOUR-NUMBER
0285 21 04 40 LD HL,BSEF3
0288 B 0K (HL
0289 LD A3 Bt CALL  DELAY
@28c L9 RET

i

jSUBROUTINE & SETVOL

sFOR SET VOLUME

jSMALL SUBRDUTINE : MIX, KEYLODP, INCR, DECR

1
G280 21 21 03 SETVOL: LD HL, VDL 35ET VOLUME
0290 LD 07 0% Catl - FILL
0253 11 21 &9 LD DE,TERP ;¥es TEHF BUFFERS WILL HAVE 4 BYTES %#»
G290 1 42 B0 Lh HL, DGRF
0299 1E Gt BE
029 2B DEC HL
0298 4E 00 LD €08
0299 b G4 LD B4 4 COLUKKG
07%F BB L3 02 CALL  KeyLooP
02h7 21 05 &0 LDb HL,D5EF4
0ZR5 €D &F Ot CALL  ADJUST
02p8 21 Z21-A0 LD HL, TEHP
0ZkB  CD BA 02 caLL  sIX
GZRE 37 11 &0 Lh {SET1),A
0281 23 INC HL
0282 23 INC L
(223 €D BA 02 CALL  HIX
0785 32 12 60 Ld (SET12) ;A
0287 © RET

QzZBR 23 % INC HL
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0288 7E Lo A, (HL)
Q7B OF RRCH
028D OF RRCA
02BE  OF RACA .
025F  OF RKCA
0ze0 2 GEC HL
g B ok (HL)
02 0§ RET
§
0263 KEYLODP:
0283 33 N HL
02cd 13 I IE
{265 DB U6 KEVi: N A, (06H)
027 LR 47 BIT 0,4 3FRESS '+
0209 CA DA 02 JF 1, INCR
07CC B 4F LT 1,4 sPRESS -
0ICE 4 F3 02 I 1,DECR
070 ©F 57 BIT 2,8  ;FRESS 'OK°
0203 20 FO IR N1,KEV1
02s 79 LD A,C
W06 12 LD {DE), &
027 10 EA DINI  KEYLDGP
027 9 RET
¥
0ZDA 08 INCR:  EY BF AF°
0206 00 N T
0z0c 79 LD 4,C
0200 FE OA cP OAH
020F 28 08 IR 1, INCRY
0ZEL D SR Of CALL  HEXT
02E4 77 LD (HLY &
0265 08 £X AF AF’
0266 €3 05 02 JF KEY1 !
02E%  OE 00 INCRE: LD C,0H
0ZER LD A o CALL  HENT
gEe 77 LD (HL) &
0ZEF 08 £ AF BF"
gzF0 03 C5 02 P KEY1
¥
{2F3 08 DECR:  EX AF AF
02F4 00 L ©
0Fs 79 LD f,C
02F6  FE 09 CF 00H
02F8 28 08 IR 1,DECRI
0ZFA LD 5A 01 CRLL  HEXT
gD 77 LD {HL) &
0FE 08 £y iF B
02FF 3 L5 62 B KEV:
0307 OF 0 DECRI: LD £, 084
0364 CD 36 0f CALL  HEX7
0307 77 LD {HL) & r
0308 08 £X aF , BF "



PROJECT.L5T

0309

0308
H30F
0312
0315
4318
U317
03th
vall
Goik
0321
(324
4327
2324
032D
0330
(331
0352
Uad3d
{338

0339
9330
033F
034z
13435
1347
0349
(348
034E
(350
4333
0353
4337
0338
0358
035k
(35F
0360
0363
4364

0363
0366

£3 € 02

ey b (%)
P I o |
[ Rt R = 4
o o
= n &N

»
1oy

0
43
L3 02
4o bl
LD &F ol
20 2 e
Lh BR 02
32 15 60
i3
yx)

Lo BA 02
32 15 60
Cy

[ A =
b EI3 g TV

21 5F 05
£h 97 05
21 &6 05
11 09 00
06 07

DB 06

0B 47

LR &5 03
LB 4F
Ch 88 03
£r 57

20 FO

78

32 OF B
21 55 05
1%

7E

21 13 80
77

Ly

2

04

SETRATL:

l
.
s
]
]

ol
!
SETERR:

KEYLP2:

LB
Ll
L
LD
L

ne=

v
Lb
Lo
LALL
L
LALL
LD
CALL
LD
iNC
I
EALL
LD
RET

SUBROUTIRE
FOR SET ERROR R
AL SUBROUTI

L
EALL
LD
b
LD
IN
BIT
JF
BIT
J7
BIT
dJR
LD
LB
LD
AD
LD
LB
L
RET

EX
IR

.....

KATE ;3ET DROFPING RATE

NP jesx TENP BUFFERS WILL ARVE 4 BYTES #b

£, G
By
KEYLOOP
L, D38
ADUST
HL, TEHP
Mix
{3ET3),
L

HL

1
{SET32) .

;4 COLUKRS

R
E OF TOLORANCE OR THE RATE THAT CAN BE ACCEPTED
+ INCRZ, DECR?

SETE
T

l
313

HL ,ERRB - s

FILL

HL ,ERR

DE, 00H y

B, 7H

f, tO6H}

A 1PRESS "+

. INCRZ

(H ;FRESS '’

,DECRZ

~ 2,8 1PRESS 0K
RI,KEYLFZ
A,k
{INDEX},A
HL, VALUE
HL,DE .
A, {HL)
HL,SETZ

HL) 4R

0
1
!
1
2

s3AVE INDEX PARAMETER FOR NEXT USE
;LOAD DATA FROH, "VALUE' TO °'SET2’

AF AF "
3
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0367 78 W A
0368 FE 04 P 0b
0368 28 10 Ik 1,INC2
0C 47 L BB
03D 6 10 INC3: MDD A,10H
036F 10 FC DINL  INE3
0371 AF b C,A ' -
0372 0b 00 L0 B,OH
0374 09 ADD HL,BC
0375 CO 07 05 AL FILL
0378 08 Ef AF,AF
0579 €3 47 03 P KEYLRZ
037C 1E 00 g2 LD E,00H.
037E 21 66 05 LD HL,ERR
93l D 7 05 AL FILL
0384 08 E AF BF
0385 3 47 03 3 KEYLPZ
)

§388 08 DECRZ: EX AF,AF’
0389 1D L E
G36R 7B LI AE
038F  FE 00 CPOOH
038D 28 10 gk |7 \qEez
038F 47 g5l \\/Bh
0390 Ch 10 CDEC3: ADD &, 10H
0392 10 FC DN DEC3
0394 4F v YLl
0395 0 00 L B,
0397 09 0D HLBC
0338 CD 07 05 : CALL  FILL
9398 08 L AR AR
039C  C3 47 03 P KEYLPZ
039F  1E 06 DECZ: LD E,O8H
0381 21 &6 05 L HLERR
03R4 01 50 GO0 L BC,50H
0387 09 ADD - HL,BC
38 Ch 07 05 AL FILL
0308 03 ' B BF,OF
0360 L3 47 03 I KEVLRZ

i

3 SUBROUTINE « HATH

sFOR CALCULATE THE VALUE OF RMIN (RATE OF MINIMUM) ,RHAX (RRTE OF HAX.)
;AND THE TOTAL'OF DROP

; .
G3AF 06 32 HaTH: LD B,32H jHULTIPLIED BY 50 FOR FINDING THT TOTAL DROPPING
03Bl IR i1 A0 Lb HL, (5ETH)

034 29 Mat:  ADD HL,HL.

G3E5 10 FD DINI WAl

0387 27 1D 60 LD {TOTAL) AL ;AT 9999 DROPS = C350H (NOT BCD)

038h 21 13 60 LD HL,5ET2 ;SET2 = ERROR RATE

038D Tt Lb fi, (HL)



PROJECT.LST

(3HE
03BF
03LC3
0304
03c?
AIKC]
030y
03CB
03CE
IR
0304
4307
0308
0309
03DA
0300
030F
{32
03E3
038

43E9
03
03EC
63ED
O3EE
03EF
0370
03F

03F2
B3F4
03F5
03Fb
03F7
03F8
03F9
43FA
03F5
03FC
93F

03FE
O3FF
0404
0462

0403
0404
0403

47

FE 10

DA I8 03
2R 14 80
23

[ %]
hat |

14 &0

-
far]

703
0D &0
§ 60
OB 60

AT e N gd S0 R T RS S
i 3

Mt“awmhqt’?p@h:h.‘lﬂ”

P X
— e

[

[yyr')
~O

~
f==]

Eb FO
OF
0F
0F
OF
&F
1C
E6 OF
OF
OF
OF

r
F

b3
&F
it
OF
0oF
OF
(F
E6 OF
b7
L9

LD
ce
P
LD
WkZ:  ADD
DAd
DNI
Catl
LD
LD
Lp
RET
HA3: DD
It
INLTA
CALL
LD
L
LD
RET

§

SHIFT: LD
fND
HRCR
RRCA
RRCA
RRCA
LD
LD
AND
RRCA
RRCA
HRCA
ARCA
08
Lb
LD
RRCA
RRCA
RRCA
ARCA
AND
LD
RET

5,4

104

£,MA3

HL, (SET3) 1SET3 = DROPPING RATE
HL, HL

fia2

SHIFY
{RMAX) HL
HL, (SETH)
(RHIN} ,HL

HL,HL

HAS

SHIFT
(RHIN ,HL
HL, (SET3)
{RMAX) KL

AL
OFQH

OFH -
H,A

H

; IHTERRUPT SUBROUTINE

sFOR DISPLAY, OUT DATA IN 'OUTBF' TD PORT-B OF BZ35,

+UPDATE ACTUAL RATE EVERY 20 ms. AND UPDATE QUANTITY GF DROP

H

IWTP:  PUSH
PUSH
PUSH

AF
i
DE



FROJECT.LST

0406
0407
0408
0409
0405
040D
0410
4612
0413
0417
041A
(418
4410
041D
041t
041
0420
(421
0423
0425
0427
0424
042D
(42F
0432
0433
043

(439
043

4430
043E
0440
0443
D446
044
0448
044E
044F
0432
Dasd
0454
0438
0459
045C
0450
04463
0455
0467
0468
D464

ES

{d

9

DR 04

LB 7F
CA 23 04
gs 77
€4 3¢ o4
LB 7F
Ch 0D 04
b9

(U

El

i

{1

Fi

FB

ED 4D

3t 07
IR

21 11 &0
01 00 00
ED 4

21 16 &0
34

CD &F 04
3A 1k 60
b3 65

£y

3E 08
b3 95
21 11 60
a1 00 00
Eb 4R
Ch 6E 04
21 1B o0

]

g &b

P 3
mEy

—

U._l

X
e
o

5 &0

AN s 4]

T e 023 D
n

[==) 1

0B
00 00
00

. K1

——
@ PO e

. [y

ED G2

DD 49

i

30 F9

Db 22 1F 60

INTRL:

j
TIMER:

PUsH
EX
39
iN
BIT
JF
BIT
dP
BIT
77
EXX
EX
For
Fop
pop
POP
El
RETI

Lb
i
LD
Lb
ARE
LD
INC

DISPLAY:TALL

LD
il
RET

H
INFRED: LD

InF1s

uT
Lb
Lb
ADE
3
LD
INC
Lb
EX
LD
5HC
EX
L
LD
Lh
SEC
ADD
ik
df
Lh

b4 ;CLERR D-FF S0dz

{05H) A

HL,SETY ;IF SETE = O EXIT TD DISPLAY

8L, OH

HL (BC

HL, TIMER!
{HL)

SCAN

A, (DUTEF)
(05H) , A

M
{05HY A
HL ,SET
BC, M
HL,BC
1,INF2

HL, DROP

(HL)

HL, (TIHER2)
D HL

HL, (TIHERT)
HL,IE

BE ,HL

KL, OBBEK
IX, 0000H
BT, 0001H
HL ,DE
I%,5C

HC, INFL
{ACTUALY , TX

;TIMERT IS HEX HOT BCD
;COUMT TIME MO MORE THAN 21 min. (FFFFH)

s TIKE DIFFERENCE FROM FIRST AND SECORD DROP

;GIVE HL = 3000 (DEC)

Page 13



PROJECT.LST
046  TY

D46F 21 02 &0
4472 0E 04
0474 &F

0475 ED A3
0§77 D3 05
g87% 3L

0478 LD 3R 0
G470 FE 07
(47F 20 F4
0481 09

(482 21 21 0%
0485 CD 07 05
0488 2R 11 &0
G488 EB

048C 7R

0480 21 02 &0
3490 0D 49 o
M93 TR

0494 TD 49 o1
§497 21 03 o
0458 LD 6F U
489D DR 05
045F QB SF
0451 CA €D 02
04/ TR 37
0486 2 9D 04
0447

4P 21 OF 0D
04C  TD 07 05
GEAF 01 00 00
(04BZ (E FF
04B4 3R 13 B0
0487 OC

0488 21 59 0%
(4BB  BE

ORBC  CA B7 4
0RBF 21 66 0O
G402 09

G403 0D 67 05
0406 DR 0b
G408 OB SF
G4CA  CA 39 03
040D CH 57
04CF  CZ Co 04
0407 21 28 05

INF2:

§
SCAN:

Sl

HL, DSEF
£, 044
A

{05H , A
A

DLAY

H
2,501

j
; SUBROUTINE & ADY

;FOR ADJUST DATA CORMAND

5
Alds

Add:

ADIZ;

HARY

Lb
CALL
LD
£l
1D
LD
CALL
LD
(2108
L
CALL
i
BIT
JP
RIT
d4F

LD
CALL
LD
Lb
Lo
INC
Lb
e
dF
L
ADD
CALL
I
BIT
JF
BIT
JF

LD

L, VL
FILL

HL, (SET1
DE HL
BiE

HL , DSBF
HEX736
Ad
HEX7SG
HL,DSEF4
ADIUST

HL ,ERRB
FILL

BC, 0G00H
£, OFFH
A, (SET2)
¢

HL ,VALUE
(HL)
1,A002
HL,ERR
HL,BC
FILL

A, (0GH)
L6 .
1,5ETERR
2,k
NI,ADJ3

HL (RATE

J

;PRESS, "570p°

sPRESS K

Page 1
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-

040% €D 07 05 Catt  FILL
0408 2R 14 £D Lp HL, (BET3)
0408 EB EX DE,HL
041C 7B Lp RiE

G400 21 02 60 Lb HL, DSEF
(4e0  CD 43 01 CALL  HEX7SB
O4E3  7h LD Ay

0it4 €D 49 9f Catl  HEX7SE
0487 Z1 05 &0 LD HL,DSBF4
04Ef  CD 6F 0} CALL  ADJUST
(4eD DB 06 ADd4: I A, (0&H)
04EF B 5F BIT 3h

04F1  CA OC 03 if 1,SETRATE
L4F4  €B 27 BIT 2,8

04F6 L2 ED 04 I HI,ADd4
04F9  £9 RET

!

;SUBROUTINE » 0K

;CHECK 1F PRESS “OK° OR 'STOF" BUTTOM
PRESS “DK” EXIT

;PRESS '5T0F" GOTO READY LABEL

04FR DB 06 DK N A, (0GH) ;PORT £-255
04FC  CF SF ol e
O4FE  TA 63 00 JF 1,READY ;PRESS 'STOF’ GOTO 'READY:
0501 CBST . ==
0503 €2 Fh 04 JP o NI,OK  3PRESS ‘OK* EXIT
0506 O3 RET
1
sSUBROUTINE & FILL
SFILL CHARACTERS INTO 7 DISPLAY BUFFERS
yHL = START ADDRESS OF CHARACTERS WHERE STORE CHAR.
s
0507 0b 07 Flil: LB B,078 ;7 CHAR.
0507 11 02 &0 LD DE,DSHF ;DISPLAY BUFFERS
05060 JE LA LD A, (HD)
0508 12 L {DE), &
S50E 13 IN - DE
S50 73 I HL
0510 10 F4 - DN FLPI
0517 09 RET
0513 00 BLANK DEFB 00K ;BL.
0514 00 BEFE 00H  ;BL.
0515 00 DEFE  OOH  jBL.
0516 00 DEFE 00N  ;BL.
0517 00 DEFE  OOH 6L
0518 00 DEFB 00N ;BL.
0519 00 DEFE OO ;BL. \
GSik 00 RDY  DEFB OOH  BL.

02iB B4 beFB  B6H i
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0SIC 13 DEFB B ;D )
0510 3 DEFB  3FH ;A
0SIE B DEFD  8FH  E
G5 03 DEFR 03 R
0520 00 DEFB GOH  ;BL.
0521 80 yoL  DEFE B0H g
522 B0 DEFR  BOH g
0523 8 DEFE  BOH ;.
0524 80 DEFB 80
0525 5 DEFR  OCSH ;L. .
0526 B3 DEFB A ;0
0527 B DEFE BN ¥
0528 B0 RATE  DEFB 80H  ;_
0525 G0 DEFE B0 3
0578 8O DEFE GO ;.
0525 OF DEFB  GFH  f
0520 &7 DEFE - BT ;T
0520 3F ; DEFE3FH. 3k
0528 03 DEFE  OSH 3R
052F 00 SURE ~ DEFE  O0OH ;L.
0530 BF DEFB BFH - SE
0531 03 DEFB O3 ;R
0332 Al DEFE A b
0533 AE BEFE JAEH /2038
0534 00 DEFE - O0H ;B
0535 00 DEFE O00H  3BL.
0536 B ALREADY DEFB  BeH ;Y
9537 B3 DEFE . B3 3D
0538 3 DEFR IFH ;A
0537 6F DEFE @FH E
053 03 DEFE O3 3R
0538 85 DEFR - 85K b
G533 DEFE IFH ;R
0530 80 USE  DEFB 804 .
053 & - DEFB B0 ;_
053F B0 DEFE BOH
0540 B0 DEFE  BOH
0541 OF DEFE  OCFH  E.
0547 AE DEFR AEH S
0543 Al DEFB A ;U
0544 B0 RES  DEFR  GOH .
0545 80 DEFE  BOH ;.
0546 80 DEFE G0N -
0547 @ DEFE  BOH ,
0548 OF DEFE  OCFH  E.

0349 At DEFE  REH i5



PROJECT.LST
054 03
0548 &
0s4C 8o
0540 80
0S4E 00
054 0D
0550 43
0551 3F
0552 0
0553 &7
0554 85
0555 Al
0556 3IF
5557 OF
0558 00
0559 14
0554 12
6558 11
0550 09
0550 09
035E  0h
055F B0
0560 80
0561 B0
0562 80
053 €5
0564 A3
0565 &F
0566 B
0567 36
0568 00
0569 00
056h €5
0568 A3
0560 BF
054D ED
0S6E 9
0S6F 00
0570 00
0571 S
0572 K3
0573 BF
0574 ED
0575 30
0576 00

HR

FRULT

YALUE

an

DEFB

DEFE
DEFB
DeFd
BEFB
DEFB
DEFR
DEFR

DEFH
DEFB
DEFEB
DEFE
DEFER
DEFE
DEFB

1]
EFE
DEFB
BEFD
DEFE
GEFB

DEFH
DEFE
DEFE
DEFE
DEFB
DEFR
DEFE

DEFB
DEFH
DEFH
DEFB
DEFB
DEFB
DEF3

DEFH
DEFB
DEFE
GEFB
DEFB
DEFR
DEFB

DEFB
DeFB
DEFB

03

80H
B0H
BOH
00H
(0H
434
3FH

O0H
874
g
0RH
3FH
OFH
it

144
124
i
O%H
0OgH
G&H

B0H
40H
B0
80H
LoH
A3H
aFi

BOH
36H
00K
O0H
C3H
A3d
aFH

BDH
9BH
Q0H
004
£oH
fi3h
arH

BDH
304
00H

;TABLE OF YALUE FOR SET ERRDR RATE

. Ry Wl e

Page 17
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0377
4578
0579
0378

0374
0570
037D
(37E
057F
4580
0381

s

=)

hom i
~t ToEn B g N3

P L
e Lo €N o oot
o O oy O oo

oh
&3
541

0539
0588
058E
0580
058D
058k
05aF

6300
4000
6002
6003
6004
LR
6006
4007
6008
8009
600
600D
BOOF
8011
6012
5013
014
8015
LHE)

5018

00
5
3
o

2D
3
02
80
Lo

i
§SYSTEN

H

NOi
DSEF
DSBFZ
H5BF3
D5BF4
DBEBFS
it
BSEF7
NGz

“RNAX

RHIN
IHBEX
5ETI
SETi2
5872
5ET3
3ET32
TIKERY
TIKERZ

DEFB
DEFR
DEFE
DEFB

DEFE
BEFH
DEFR
DEFE
DEFH
DEFR
DEFE

LEFR
DEFB
DEFR
DEFB
DEFH
GEFH
EFB

[EFB
DEFB
DEFB
DEFB
DEFB
DEFR
DEFH

it AREA

ORG

DEFS
DEFS
[iEFS

BEFS
DEFS
DEFS
DEF3
DEFS
DEFS
DEFS
DEFS

O0H
CoH
A
BFH

RDH
30H
0zH
O0H
CoH
A
BFH

BDH
984
O2H
GOH
CaH
A3H
BFH

RDH
364
azH

H0H

g
A
BFH

60004

R R s o e = e BRI RO BRI RS P pen e b g, e by

Page 18
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401A juter  DEFS i
L0148 DROP  DEFS 2
601D TOTAL  DEFS 2
a01F ACTUAL DEFS 2
6021 TEMF  DEFS 4
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EERERREEREREE S

AUTUAL
ADJ3
ALREADY
CHPER
BeLd
DELAY
b2
bakr
D3BFS
ERAB
FitL
1
INCR1
IHF2
KEYI
LEY
Az
ko1
ouTEF
REY
RLPY
RFLPS
SCAN

AT
2ETZ

BOIF
04C6
053

0119
0330
0143
01R7
&002
6006
Q55F
2507
(a4
O2E
04&E
0205
4002
03L7
£500
E01R
4aig
01BT
G273
G44F
5013
(00
0949
04723
433D
(0F2

YHBOLIC

ADJ
DI4
BLARK
CHPLF
DECR
DEST
DLAY
Bz
SEFs
FASTER
FLEY
INCZ
INCR2
IHFRED
KEYLOOP
LPERD
HEXS
02
RAMTST
READY
HLPZ
FHAK
SEGTAB
SET3
SETVOL
STOFADJ
TIHERT
YALUE
WLRLFI

3000 EISEMBLY ERRORS

REFERENCE

0452
042D
0513
¢10E
G2F3
0178
0134
6303
6007
018D
{30t
1378
0363
0430
4203
4178

0308

5099
00E4
b3
G257
4008
6165
a4
(28D
(992
£016
035

Q0F4

ADd
ADJLP
il
CTRL
DECRI
DISPLAY
OLyl
DSRF3
DSBF7
FRULT
HEXT
IRC3
INDEY
INTP
KEYLRZ
LSLOW
fATH
RORNAL
RATE
REPEAT
KLP3
RMIN
SET1
SET32
SHIFT
SURE
TIKERZ
vt

TADLE seeryssiirest

04390
0172
0121
0142
§202
0433
0130
4004
5008
0552
0154
036D
&O0F
0403
0347
BOCF
O3AF
0190
0528
O1E7
(26D
400D
6011
bt
O3EY
G52F
5018
0521

Abd2
ADJUST
Lz
DEC2
DECRZ
oLl
bROP
bSBF4
ERR
FILEHP
HEX755
INCR
INFi
INTFY
LFAST
fifd
f#ix

oK
RATEDSP
fES
RLP4
5C1
5ET12
SETERR
SLOWER
TEMP
TOTAL
HaIT

04B7
016F
0127
039F
(388
0157
601D
6008
0566
0106
0149
02DA
(463
G400
Goc7
034
0ZBA
04Fk
008
0544
0266
0473
6012
9337
0195
6021
601D
0187

Page 20
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- INTERAUPT :
APPLICATIONS OF THE 8255A REQUEST =~ l :
The 8255A is a very powerful too! for -nterfacing. S [ray — Ry
peripheral equipment to the microcomputer system., [t mE ™™ Ry
represents the oplimum use of avallable pins and is flex- - PA; Ry D:g;:;\efo
ible enough to interface almost any /O device without A R keveoanro
the need for additiona! external logic. :: :‘
. ° s
Each peripheral device In a microcomputer system :',‘g,?j,} — rag SHIFT
usually has a "service routine” assoclated with it. The . PA, CONTROL
routine manages the software interface between the .
device and the CPU. The functional definition of the PCy STROBE
8255A is programmed by the I/O service routine and "% Acx
becomes an extension of the system software. By ex-
amining the /O devices interface characteristics for 2
both data transfer and liming, arid matching this infor- . e, o
mation to the examples and tables in the detailed opera- / ,9‘: 8,
tional description, a control word can easily be devel- 8, : s, nun‘»:oucus
oped to Initialize the 8255A to exactly-“fit" the applica- : vs, 8, DISPAY
tion. Figures 19 through 25 present a few examples of . B, B, . .
typical applications of the 8255A. . e B
- P8 BACKSPACE *
{OuUTPUT) o
y #B, — CLEAR
* .PC' DATA READY
| PCy ACK
PCq BLANKING
|v:|1£:cl:!;7 A\ e, { rc, CANCEL WORD
7 B . ) INTERRUPT
i ol e REQUEST
PA; f—r] ! .
pond I Lo | "awteRs Figure 20. Keyboard and Display Interface
PA, fimed s 1 .
PAg | —
ourrony | PAs e e
L] pmae " HAMMER .
—— RELAYS INTERAUPT
PG, f———=] DATAREADY || REQUEST A
PCy fo——1 ACK b 5 ’—I
PCy |———or| PAPER FEED  |——e] . 7T, 1 oAy 'y
s268a e : A, L} .
N oy |—| — ra, n -
re, || . wODE 1 | PA R pecoor
8,y [ oneun) | pa, R,  KEVEOARD .
::: : = ::Annov ray Ry
MODE1 | 9 fe |——! raven Feco A easea | gaier
LUALLL T S || FonwaRD/REY B
8, || }——s| niBBON
fa——— CARRIAGE SEN, . "<, STROBE
PCy t——=| DATA READY B re, e0GE
|76 acx ’c, SV LT
e, . ’c, TEST LT
INTERRUPT CONTAOL LOGIC AND DRIVERS " hahuintuid ".'. . rtlhmm.‘
REQUEST re, - -
n <2
monE 0| 78, v
“ . NruTH " Py, R
vy <7
Figure 19. Printer Interface ) ", v
s, : <" .

Figure 21. Keyboard and Terminal Address
N Interface . ’
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MooE o | PA
1oUTUT) | pa 12007
0

rc, {DACH

| us

<, STBOATA
rc, OUTPUT EN

A
CONVERTER

[~ ANALOG OUTPUT

ur
SET/REBET |

“re, SAMPLE EN
o, 510

e, ua
- sur
' ™ AOD

}o——= ANALOG INFUT

mooke _| 8, -
uneutTs | e, i

WNTERRUPT
REQUEST
5 [oag o,
Ay o,
[N = 0, .
" o, FLOMPY DISK
" b, CONTROLLER
"Ae J AND ORIVE
Ay D,
MODE 2~ PAq 0,
A o,
<, DATA T8
[ ACK {1N)
o, b DATA READY
. Lre, ACK (OUT)
[ .
"<, - TRACK "0 SENSOR
*re, SYNC READY
rc, INDEX
[ ENGAQE HEAD
8, X
s, READ SRABLE
wooeo | ™8 WRITE ENADLE
outPuT) | P2 DISC SELECT
ey ENABLE CAC
y s, TEST
"y susY LT "

“a

Figure 22, Digital to Analog, Analog to Digital

Figure 23. Basic Floppy Disk Interface

INTEARUPT
atoutst
LA n, .
S -] CATCONTROLLER -
A, R, @ CHARACTER GEN.
A, " .o REFAESH BUFFER
[ n © CURSOR CONTROL
o Ay Ay
MoDE 1 _| PA DHPT .
1O 1| rA,
r, DATA AEADY
~, Acx
re, SLANKED
<, g 8L €
oA [
[re, ROW $T8
”©c, COLUMN 518
"~, CURSON H/V 5TR
.
Mmoot ¢ _} 78y ’
ouTruT) | 8, .
. CURSOR/AOW/COLUMN
! ADORESS
s, Hav
roy
e,
s,

INTERRUPT ¥ .

REQUEST ‘—l
s [ray Ry
PA, n,
8 LEVEL
24 M2t Cparen
o P
A rA, a, B
» n g
MOOE 1 _| :‘ ,‘:
uneun ~| e
A, Ay
re, ;e
ey ALK
[ sT00/GO
L
0285A * MACHINE TOOL
ey START/STOP v
:""‘ ‘; o e, LIMIT SENSOR (H/V)
[ OUT OF FLUID
L
8, CHANGE TOOL
rs, ~e|LEFTMIGHT,
, .
mooe 0 _| 78, |- HOR. STEP STROBE
[ 1| re, VERT. STEP STRODE
e, sLewsTES
re, FLUID ENABLE
rs, sTor

Figure 24. Basic CRT Controller Interface

Figure 25. Machine Tool Controlier Interface
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ABSOLUTE MAXIMUM RATINGS*

Ambjent Temperature Under Bias. . . ... ... 0°C 10 70°C
Storage Temperature . . ... ......... —~65°C to +150°C
Voltage on Any Pin '

With Respectto Ground, . . ......... —~0.5V to +7V
Power Dissipation . . . ...........cuuuu... 1.Watt

D.C. CHARACTERISTICS (TA = 0°Ct0 70°C, Vg = +5V % 10%, GND = 0V) *

~*NOTICE: Stresses above those Ilst'ed under *'Absolute

Maximum Ratings®' may cause permeanent damage to the .

device. This Is a stress rating only.and functional opera-

*tion of the device at these or any other conditions above
those indicdted in the operational sections of this specifl-
cation Is n6t implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliabllity. ' )

.

Symbol Parameter Min. | Max. | Unit Test Conditions

ViL Input Low Voltage “ |-0.5 | 0.8 \'

Viu | Input High Voltage - . 20 | Vee v Y
Vou (DB) | Output Low Voltage (Data Bus) 0.45° V loL = 2.5mA .

VoL {PER)| Output Low Voltage (Peripheral Port) 0.45°*) V loL = 1.7mA

Vo (DB) { Output High Volitage {Data Bus) 2.4 \% lon = -400uA

Vo (PER)| Output High Voltage {Peripheral Port) | 2.4 v lon = -200uA

Iparitl | Darlington Drive Current -1.0 | 40| mA Rexr = 750L; Vexy= 1.5V
lce Power Supply Current 120 | ma |

e Input Load Current $10 | pA Vin = Vgg to OV,

loFt Output Float Leakage £10 | MA VouT = Vce to 45V

NOTE: :

1. Avillable on any 8 pins from Port B t'md C.

_CAPACITANCE (T, = 25C, Ve = GND = V)

Symbol . Parameter Min, - Typ. Max. Unit Test Conditions
Cin Input Capacitance 10 pF fc= 1MHz
Cio 1/0 Capacitance 20 pF. Unmeasured pinsreturned to GND
A.C. CHARACTERISTICS = (Ta=0°Cto 70°C, Vce = +5V £10%, GND = 0V) *
Bus Parameters .
READ .
8255A 8255A.-5
Symbol- Parameter . Min. Max. Min. Max. Unit
tAR Address Stable Before READ 0 0 - ons
tRA Address Stable After READ 0 0 ' ns
tRR READ Pulse Width 300 . 300 ‘ns
tap Data Valid From READ!I 250 200 | ns
tor Data Float After READ .10 150 10 100 ns
tav Time Between READs and/or WRITEs | . 850 . 850 ns
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A.C. CHARACTERISTICS (Continued)

WRITE
8255A /-~ B255A-5 '
Symbol Parameter N Min. Max. Min. - Max. Unlt

taw Address Stable Before WRITE 0 0 ns
twa Address Stable After WRITE 20 20 ns
tww WRITE Pulse Width 400 300 ns
tow Data Valid to WRITE (T.E\) 100 100 ns
twD . Data Valid After WRITE 30 30 ns

OTHER TIMINGS

8255A 8255A-5
Symbol - Parameter Min, Max. | Min. Max. Unit

twe WR = 1 to Outputl ] 350 350 ns
t.F; - Peripheral Data Before RD 0 : 0 ns
thr Peripheral Data After RD 0 0. ns
tak ACK Pulse Width 300 300 ns
tsT STB Pulse Width ‘500 500 ns
tpg Per. Data Before'T.E. of STB 0 0 ns
tpH Per, Data After T.E. of STB 180 180 ns
tAD " ACK =0 to Outputlt! 300 300 ns
tko ACK = 1 to Output Float 20 250 20 250 ns
‘twog | WR=1toOBF =0l 650 650 ns
108 ACK = 0'to OBF = 111 350 350 “ns
tsia STB = 0to IBF = 111! 300 300 ns
tas RD = T to IBF = 0} 300 300 ns
tair © | RD=0to INTR =0l 400 400 ns
tsit STB = 1to INTR = 111 300 300 ns
tair ~ | ACK=1to INTR =11 350 350 ns
wit WR = 0to INTR = 0i.31 450 450 ns

NOTES: 5

1, Test Conditions: C = 150 pF. :

2. Period of Reset pulse must be at least 50us during or after power on. Subsequanl Reset pulse can be 500 ns min.

3. INTR} may occur as early as WR{. -

* For Extended Temperature EXPRESS, use M8255A‘eleclrical parameters.

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

INPUT/IOUTPUT
24 . ?'E‘;"ig: _L"\N\l O Vaur*

20 20
> TEST POINTS <: €y = 150 pF
0.8 0.8

0.45

AC TESTING INPUTS ARE DRIVEN AT 24V FORALOGIC 3 AND 045V FOR
ALOGIC 0 TIMING MEASUREMENTS ARE MADE AT 2 0V FOR A LOGIC 1
AND 08V FOR A LOGIC O

J-_q_fllopF

“Vgx1 1S SET AT VARIOUS VOLTAGES DURING TESTING TO GUARANTEE THE
SF‘EEIFICA"ON. €y INCLUDES JIG CAPACITANCE.
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WAVEFORMS

MODE 0 (BASIC INPUT) -\

t—'m —

INPUT

fan

&3, A1,a0

— —— —— —

L B I p—

MODE 0 (BASIC OUTPUT)

|

'wo—’i

0,0, © -

wa

€3, A1, 40

ouTrUT

e

o
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WAVEFORMS (Continued)

MODE 1 (STROBED INPUT) -

s

L =
» l =7 :

=== - ) B AR T e T S g \
MODE 1 (STROBED OUTPUT)

K ‘ N

=030

- ‘—/J .

WNTA N /

R N :
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WAVEFORMS (Continued)

MODE 2 (BIDIRECTIONAL)

DATA FROM
3080 TO 8258

(INTR =

Anv sequence where ¥ m accurs before ACK and §"IT§ occurs before RD is permissibte,

'——’/ N
e E)
tey
Y3m I
or . .,
1 g { —eftapf— —=f tkp |e—
. - 4 \
FERIPHERAL | o o e e e = | e AW YA P LR .
sus . _{ e -<\ )—
/ WAGA / : o ot
[
" DATA FAGM DATA FROM
PERIPHERAL TO 8256 8258 TO PERIPHERAL
DATA FROM
8256 TO 9080
NOTE:

WRITE TIMING

L

READ TIMING

Acnes N

T

|‘.‘—‘AI_—’| . w.

DATA BUS

XX

ﬂ‘uoh ﬁ'wl.-

nAulUS:}?’//‘/',{.}y HIGH IMPEDANCE "'”/Z/{ VALID [HIGH IMPEDANCE \
L

!
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ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias ........ 0°Cto70°C
Storage Temperature ...... e -65°Clo+150°C
Vollage On Any Pin

With RespecttoGround .............. -0.5Vto+7V

Power Dissipation ...... e 1 Watt

D.C. CHARACTERISTICS (T4 = 0°C to 70°C, Vg = 5V %10%)

8263/8253-5

*NOTICE: Stresses above ‘those listed under “Absolute.

. Maximyum Ratings” may cause permanont damage to the
device. This Is a stress rating only ¢11d {functional opera-
tlon of the device at these or ar. oilar c?»nglgions above
those indicated In the ope:.s*.unei setfions of this
specification Is not Implisd. Exposura to absolute maxi-
mum rating conditions for extended periods may affect
.device reliability.

Symbol . Parameter Min. Max, * Unit Test Conditlons
Vi input Low Voltage -0.5 0.8 \ ' '
Vin Input High Voltage 22 | Vee*+SV | Vv
Vou . Output Low Voltage 0.45 \" Note 1
Vou Output High Voltage 24 v Note 2
he Input Load Current - 110 HA Vin -Vcc to OV
loFL. Output Float Leakage +10 HA VouT = Ve to 45V ’
lee Vee Supply Current 140 mA
CAPACITANCE (T = 25'C, Vcc = GND = 0V) ;

Symbol Parametor Min. Typ. Max Unit | Test Conditions

Cin ~ .| Input Capacitance 10 pF fe=1MHz

Cio /0 Capacitance ' 20 pF Unmeasured pins returned to V‘ss

A.C. CHARACTERISTICS (Ta = 0°C to 70°C, Vo= 5.0V * 10%, GND = OV)"

Bus Parameters (Note 3)

READ CYCLE /
. A . - 8263 - 82535 .
Symbol T Parameter Min. Max. Min. Max. Unlt
AR Address Stable Before READ 50 30 ns
tRA Address Hold Time for READ 5 5 ; ns
taR READ Pulse Width 400 o 300 ns
tRD Data Delay From READI) 300 200 ns’
tor READ to Data Floating 25 125 25 100 ns
tay Recovery Time Between READ ' .
‘and Any Other Control Signal 1 1 M8

-
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A.C. CHARACTERISTICS (Continued)
WRITE CYCLE '
, - 8253’ 8253.5
Symbo! Parameter Min. Max. Min. Max. Unlt
thaw Address Stable Before WRITE 50 30 ns
twa Address Hold Time for VWT_E 30 "~ 30 ns
tww WRITE Pulse Width 400 300 ns
tow Data.Set Up Time for WRITE 300 — 250 ns
twp Data Hold Time for WRITE 40 30 ns
Ry Recovery Time Between WRITE 1 1 bs
. and Any Other Control Signal l
CLOCK AND GATE TIMING
8253 82535 .
Symbol Parameter Min. Max. Min. Max. . Unit
touk Clock Period 380 de ‘380 de ns -
tewH High Puise Width 230 ) 230 ns
tPwiL Low Pulse Width ‘150 N . 180 ns
tow Gate Width High 150 150 ns
toL Gate Width Low o 100 100 ns
tGs Gate Set Up Time to CLK? 100 100 ns
tGH Gate Hold Time After CLK? 50 50 ns
o0 Output Delay From CLK4[4] 400 400 hs
tonG Output Delay From Gata} 4] 300 300 ns

HOTES:
1. loL = 2.2 mA.

2. lon = —400 pA.

3. AC timings measured at Vgu 2.2, Vor = 0.8.

4. C = 150pF.

* For Extended Temperature EXPRESS, use M8253 electrical parameters./

A.C. TESTING INPUT, OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT.

OG=<X

0.8V FOR A LOGIC 0.

A.C. TESTING: INPUTS ARE DRIVEN AT 2.4V FORALOGIC"1" AND 0.45VFORA
LOGIC “0.” TIMING MEASUREMENTS ARE MADE AT 2.2V FOR A LOGIC "1" AND

DEVICE
UNDER
TEST

-
I

Cy = 156 pF

ét INCLUDES JIG CAPACITANCE
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WAVEFORMS
WRITE TIMING R READ TIMING )
roves N

LI S K_
[ Ay ] w
DATA BUS X

tan —" —tha
RD
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3
ow—= ‘wo
. 1
m

| Mo o
—H_

e
DATA nu;%«cn IMPEDANCE VALID
‘ww . .
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HIGH IMPEDANCE

i

CLOCK AND GATE TIMING
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tan ~—'ol—.l Q'm,—-, =,
PN

GATEG
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8253 READ/WRITE PROCEDURE
Wilte Operations

The systems software must grbgram each counter of the
8253 with the mode and quantity desired. The program-
mer must write out to the 8253 a MODE control word and
the programmed number of count register bytes (1 or 2}
prior to actually using the selected counter.

The actual order of the programming is quite flexible.
Writing out of the MODE contro! word can be in any
sequence o! counter selection, e.g., counter #0 does not
have to be first or counter #2 last. Each counter's MODE
control word register has a separate address so that its
loading is completely sequence independent. (SCO0, SC1)

The loading of the Count Register with the actual count
value, however, must be done in exactly the sequence
programmed In the MODE control word (RLO, RL1). This
ioading of the counter’s count register is still sequence
independent like the MODE control word loading, but
* when a selected count register is to be loaded it must be
loaded with the number of bytes programmed in the
MODE contro! word (RLO, RL1). The one or two byles to
be loaded,in the count register do not have to follow the
associated MODE control word. They can be programmed
at any time following the MODE control word loading as
long as the correct number of bytes is loaded in order.

All'counters are down counters. Thus, the,vafue loaded .
into the count register will actually be decremented.

. Loading all zeroes into a count register will result in the
maximum count (2'* for Binary or 10*for BCD). InMODE 0
the new count will not restart until the load has been
complotod. 1t will accept one of two bytes depending on
how the MODE control words (RLO, RL1) are program-
med: Then proceod with the restart operation.

MODE Control Word
’ Counter n
" Count Register byte
Counter n

LsB

Count Register byte

MS8 Counter n

Note: Format shown is a simple example of loading the 8253 and
dogs not imply that.it is the only.format that can be used.

Figure 8. Programming Format

A1| AC
MODE Control Word
g, 1 Counter O ! 1
> MODE Control Word .
o 2 Counter 1 S 1, !
MODE Control Word
oS Counter 2 ! !
No.4 | LSB Count Register Byte 0 1
. Counter 1
Count Register Byte 0 1
No.5 | MSB Counter 1
Count Register Byte
No.6 | LSB aoll2 1 0
2 Count Register Byte
No.7 | MSB Counter 2 1 0
| Count Register Byte '
No.8 | LSB Souater 0 . oo
' Count Register Byte -
No. 9 | MSB Counter 0 0 0

Note: The exclusive addresses of each counter’s count register make,
the.task of programming the 8253 a very amplo matter, and
maximum effective use of the device will resuit if this foature
is tully utilized,

Figure 9. Alternate Programming Formats _
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Read Operatlons

In most counter applications it becomes necessary toread
the value of the count in progress and ‘make a
computational decision based on this quanlitf. Event
counters are probably the most common application that
uses this-function. The 8253 contains logic that will allow
the programmer to easily read the contents of any of the
three counters without disturbing the actual count in
progress. ' “
There are two methods that the programmer ¢an use to
read the value of the counters. The first method involves
the use of .simple /O read operaticns of the selected
counter, By controlling the A0, A1 inputs to the 8253 the
programmer can select the counter o be read (remember
that no read operation of the mode register is allowed AO,
A1-11). The only requirement with this method is thatin
order to assure a stable count reading the actual operation
of the selected counter must be inhibited either by
controlling the Gate input 6r by external logic that inhibits
the clock input. The contents of the counter selected will
be available as lollows:

first 10 Read contains the least significant byte (LSB)

second’ I/0 Read ‘contains the most significant byte -
(MsB): . '

Due to the internal logic of the 8253 it is absolutely
necessary to complete the entire reading procedure. If two
bytes are programmed to be read then two bytes must be
read before any loading WR command can be sent to the
same counter. i

)

s

Read Operation Chart

Al ‘A0 RD
0 .0 o' Read Counter No, 0
0 1 ) Read Counter No, 1
1 0 0 Read Counter No, 2. |
1 1 .0 Negal
Reading While Counting

'n order for the programmer to read the contents of any
counter without effecting cr disturbing 4he counting
operation the 8253 has special internal logic that can be

.accessed using simple WR commands to the MODE

register. Basncally. ‘when the-programmer wishes to read
the contents of a selected counter “onthe fly” heloads the
MODE register with a special code which latches the
present count value into a storage regisier. so that its
contents contain an accurate, stable gquantity. The
programmer then issues a normal read command to the
selected counterandthe contents of the latched register is
available.

MODE Register for Latchlng Count
A0, AT = 11 i

D7 D6.| D5’/ D4 | D3 | D2 | D1 | DO
SCt | sco 0 0 X X X X

SC1,SC0— specity counter to be latched.
D5.D4 — 00 designates ¢ounter latching operation,

X! - don't care,

The same limitation applies to this mode of reading the
counter as the previous method. That Is, It is mandatory
to complete the entire read operation as programmed.

.This command has no effect on the counter's mode.

- 3MHz
CLK -2

* 1.5MHz

CLK

.

8085

*1t an 8085 clock.output Is to drive an 8253-5 clock- Input, it must be teduced 10 2 MHz or less.

8253-5

Figure 10. MC8-85 Clock Interface*
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TIP41 "TIP42
TIP41A TIP42A
TIP41B TIP42B
TIP41C TIP42C .

COMPLEMENTARY SILICON PLASTIC : 6 AMPERE
POWER TRANSISTORS POWER TRANSISTORS

. designed for use in general purpose amplifier and swixchi}ng COMPLEMENTARY SILICON
applications. 40-60-80-100 VOLTS

e Collector-Emitter Saturation Voltage — 65 WATTS
VGE(sat) = 1.5 Vde {Max) @ Ic = 6.0 Ade

@ Collector-Emitter Sustaining Voltage ~

VCEO(sus) = 40 Vdc (Min} — TIP41, TIP42 = %
= 60 Vdc (Min) — TIPA1A, TIP42A
= 80 Vdc (Min) — TIP41B, TIP42B
= 100 Vde {Min) — TIP41C, TIP42C
High Current Gain — Bandwidth Product
11 = 3.0 MHz (Min) @ I = 500 mAdc i

Compact TO-220'AB Package
TO-66 Leadiorm Also Available

é

*MAXIMUM RATINGS

TIP4Y | TIPA1A | TIP41B | TIPAIC
Rating Symbol | TIPA2 | TIPA2ZA | TiP428 | TIP42C Unit
Collector-Emitter Voltage VCEO 40 60 80 100 Vdc I._s I._ 8 —
Collector-Base Voltage vea 40 60 80 100 | vdc :1 ¢ |___{
1 4 Q
€ mitter-Base Voliage Veg 5.0 Vdc ‘ T ﬁ}_ ._l.
Collector Current - C Ic 6 Adc A — F/
- Peak 10 ‘ lu R
= T
Base Current . i 2.0 2 Adc 1 Dr | -
. 1 X H
Toual Power Dissipation Pp _‘:L A ;
€Tc=25% .65 Watts K [Py } q
Derate above 25°C 0.52 w/ec 3

l_

Total Power Dissipation Pp

€ Tp =25 2.0 D wets - |..l
0.016 wreg |- ..]L.J o
]

Derate sbove 25°C
STYLE )

Unclamped Inductive E 62.5 ocw PIN 3. of
* Load Energy {1) . = 2, _CDLLECTOR
" ? ) 3, EMITTER
Operating snd Storage Junction} T3 Tgg | -6510 4150 ———e C 4 COLLECTOR

TFemperature Range . ' i WILLIMETERS]  INCHES

. : DIM| WIN_| MAX _imn _F
% A L1501 | 1505 535 620
THERMAL CHARACTERISTICS . , :\ R ISR ¥e _W_ e
isti 1 M. - Unit C 06 | 4.82 | 0.160_{ 0.150
Characteristic . Symbo! 1 . bl D .64 89 | 6.825 | 0.035
Thermal Resistance, Junction to Case Rgic 192 ocw 73 [0.442 1 0.7
— - 3 67 10,035 | 0.105 |
Thermal Resistance , Junction to Ambient RgJa 625 ocw ;‘ 2 __352__ ;:2 - le(;
{11 ic=28A,L=50mH, P.RF. = 10 Hz, Vg = 10V, Rpg = 100 2. X [13.0 | 14.7 | 0.500 | 0.567
D . . 2)_[0.045 | 0.050
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless othsrwise noted) ot
{ Characteristic l Symbol l Min I Max | Unit l -

OFF CHARACTERISTICS . -

Coll Emitier Sustaining Voliage (1), TIP4Y, TIPA2 VCEO(sus) 40 - Vde =
{ic = 30 mAdc, Ig = O} TIP41A, TIPA2A . 60 - 1

TIP418B, TIP42B 80 -
TIP41C, TIPA2C 100 - "

Collector Cutofi Current IcCeD mAdc :
(VGE =30 Vde, Ig = 0) TIP41, TIPA1A, TIPA2, TIP42A -~ 0.7
{VcE = 60 Vde, Ig = 0) TiP41B, TIP41C, TIPA2B, TIP42C - 0.7 :

Collector Curoff Current Ices uAde J
VCE =40 Vdc, Veg = 0) TIP41, TIP42 : - 400 .
(VCE =60 Vde, Vg = 0) TIPA1A, TIPA2A - 400 {
(VGE = 80 Vde, VER = 0} TIP418, TIP42B - 400 :
{(Vge = 100 Vde, Vep = 0} TIPAIC, TIP42C - 400 ;

Emitter Cutof! Current IEBO - 10 mAdc i
(Vpg =5.0 Vdc, Ig = 0) R ’

ON CHARACTERISTICS (1)

DC Current Gain hfE - s
{lg = 0.3 Adc, Vcg = 4.0 Vdc) 30 - :
lic = 3.0 Ade, Vg = 4.0 Vde) 15 75 ;

Coilector-Emitter Saturatlon Voltage VcE(sat) - 15 Vde H
{Ic » 6.0 Adc, Ip = 600 mAdc)

Base-Emitter On Voltage VgE(on} - 20 Vde
{Ic = 6.0 Adc, Vg = 4.0 Vde) .

DYNAMIC CHARACTERISTICS '

Current Gain — Bendwidth Product (2) t 3.0 - MHZ
(1g = 500 mAde, VCE = 10 Vdc, figq1 * 1 MH2)

Smasii-Signal Current Gain Ihie! 20 - -

{Ic = 05 Ade, VoE = 10 Vde, f = 1 kHz2) .
(1) Pulse Test: Pulsewidih < 300 us, Duty Cycle < 2.0%. B
(2) 17 = Ihiel® f1e51

Ta Tc FIGURE 1 — POWER DERATING
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FIGURE 2 — SWITCHING TIME TEST CIRCUIT

FIGURE 3 ~ TURN-ON TIME
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0.08 0.§ 02 a4 05 10 20 40 50
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MSDE100 USED BELOW I1g =100 mA

ic. COLLECTOR CURRENT (AMP)



TIP41, TIP41A, TIP41B, TIPA1C, NPN, TIP42, TIP42A, TIP42B, TIP42C, PNP

oft), TRANSIENT THERMAL RESISTANCE [NORMALIZEO}
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FIGURE 4 ~ THERMAL RESPONSE
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N < AN 1 1
™ 0.5
50 ~ \\ AN » There are two timitations on the power handling sbilny of @
3.0 ~< AN \\ A transistor:  average junction temperaiure and second breakdown,
20 1y« 1509C A o \ ",u,h Sale operating area curves indicate 1oV Eg Iimits of the transisior
4’ e 1hat must be observed for reliable operation; i.e., the transisior
—————— SECOND BREAXDOWN LTD \\ 5.0 msN must not be subjected 10 greater dissipation then the curves indicate.
1.0} = = ~— BONDING WIRE LTO : Thedata of Figure 5 is based on T, 1 * 150°C; T is vatiable
Jipk Cc
————— THERMAL LIMITATION Tg = 25°C Jepending on conditi S d breakdown pulse limits are valid
s == (surtGLE PUL§E)——1: for duty cycles 1o 10% provided T jipk) < 150°C. T ytpk) may be
“hounves APPLY BELOW RATED Vego > calculated from the data in Figure 4. At high case temperatures,
0.3 TIP4Y, T1P42 I thermat limitations will reduce the power that can be handled to
02 .“P“'A TiPA2A N values less than the limitations imposed by second breakdown.
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FIGURE 8 — DC CURRENT GAIN
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' . TTTYPETTILIS
d / ' p-N GALLIUM ARSENIDE INFRARED-EMITTING DIODE
3 L3

02594, JULY 1980—REVISED APRIL 1983

DESIGNED TO EMIT NEAR-INFRARED RADIATION

e “ Output Spectrally Compatible with Silicon Sensors le.g., TIL100, TIL413, TIL414)
©  High Power Output with a Beam Angle of 50° . ,

mechanical data .,

This device has a tinted molded plastic body similar in size to lamp style T-1%.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

. €ATHODL
8,89 16.350) 1IDENTIFICATION
8,38 {¢.330) bosnan 19,0 (0,250} MIN ==
1,27 10.050) 127 10.050) MIN—+]  t— 247 (0.165)
IS.-e Note £} =] 47 10.050} MIN 7,41 (0.095)
CATHODE , (Ses Note b)
5,08 {0.200) 3
45210190} oA ANODE RN
{Set Now 2] T AN\— B—/) ——L
2 SOUARE LEADS 2000 10.022)
7,7% 10.305) 0,857 (0.018)
2,49 (0,295}
6.10 10.2401 1), <2
559 10.2200 : oc
NOTES: a. This dlameter is messured 0,127 mm (0.005 Inch) from the packaspe shoulder. i
b. Lead spacing is measured where the leads emerge from the packsge. t
¢. Within this zone the package contour is not controlled, |
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES - . ceo E
{ MLt
2

REVEISE VOMBOE .o e v oo s ovas v v unaseasoseeanassossnsestbaoseesesraneteesness
Continuous Forward Current at {or below) 25°C Free-Air Temperature (See Note 1) .....vvennneen 100 mA

PeakForwa:dCunent(SeeNote2)....................................................‘. 2A
Operating Free-Air Temperature Range ............ ~ W .S AU = - 15 ... =40°C1080°C
! Storage Temperature ... ..oooerees w9 A0 Y N v veve..—40°C 10 100°C
Lead Temperature 1,6 mm (1/16 inch) from Cese for 5 Seconds . .. - e N1 A ... 240°C
'oporaling characteristics at 25 °C free-air temperature
PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
P, Radiant Power Output 6 8 mw
|Bo Axial Radiant Intenshy | I JRR MAgmioe N7{ES 15
o Wavelenpth at Peak Emissi W 915 840 875 | nm-* |
AN Spectral Bandwidth Between Half-Power Points IF = 20 mA . 50 75 nm
041 . Emission Beam Angle Between Heli-Intensity Points 4 50°
IF = 100 mA 14  1.75
Vg Static Forward Voltage I = 1A, 1w = 10 ps, 2.55 v
duty cytle s 1%
C Capacitance Vg = 0, 1= 1MHz 25 pF
1, Radiant Pulse Rise Time3 " 600
Y Radiant Pulze Fall Time? IPPenl00 mA. _ty = Ba 350 ns

1 Axial radiant imensity is measured over 0.1 steradian on the mechanice! axis. One stersdian is the sclid sngie at the center of a sphere subiended by ¢
ponion of the surl.we area equal to the square of the radws of the sphere. Thore arc & » stersdisns in a complete sphere,
1Radiant pulse rise time is the time required 1or & change in radlant power output from 10% 1o 90% of hs peak value tor 8 siep change in curtent; radiant
pulss 18l time Is the time requrred for & changs in cadient powet output from 90% to 10% of its pesk value for a step chlnq.c in cuitent.
NOTES: 1. Derate linesrly 10 BO°C free-sit temperature 8t the rote o1 1.62 mAI°C.
2. This value apphes for 1, S 10 ps. | = 1 kHz. See Figure 1.
3. These X must be d using pulse luchniuu.u, tw = 10 ms, duty cycle s 1%,

Copynght & 1983 by Texes Insiruments lncomo!uud
TExAs INSTRUMENTS 3.15
INCORPORATLD
POST OFFICE BOX 225012 ¢ DACL&,T[XAS 75285 K
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TYPE TiL38
P-N GALLIUM ARSENIDE INFRARED-EMITTING DIODE

ABSOLUTE MAXIMUM RATINGS

PEAK FORWARD CURRENT
. vs ‘

PULSE WIDTH
. P _ i
Ta=25C .
< 2
L N
£ . \fl- 1 kHz
3 N
- AY
5 07
h,
E AN N,
x 04 \ \\
& . N
¥, 1
(1 s = 10 kHz
:] & 02 \ N
. dc N
X
m 0.1
g . Tus 10 us 100 us 1 ms
3 tyw—Pulse Width -
m FIGURE 1
o
TYPICAL CHARACTERISTICS
AXIAL RADIANT INTENSITY
vs
FORWARD CONDUCTION CHARACTERISTICS PEAK FORWARD CURRENT
2.0 | / 200 I~ Y &I
1.8 }— tw=10pus 180 |- 1w ™ 10 us
f=1kHz ; VZ i
1= 1kHz / g 2 P o
218 |— 1, =25°C s 160 . Ta=25C v
A < 4 .
T 14 Z a0 R Nt Z
g e -/ %
s 1.2 = 120
3 / b / ‘ ‘
- 10 % _ ¢ w0 *
3 = / |
£ o8 T 80 L
uw / e / i
G 7 & 60 7
- ]
0.4 : L) 40 //
0.2 // 20 f—A—1 '
0 - : 0
0o 05 1 15 2 25 3 35 4 0 02040608 1 1214 1618 2
VE-Forward Voltage—V Ig—Peak Forward Curreni~A

FIGURE 2 FIGURE 3

NOTE 4: Axis) radiant intensity s messured over 0.01 s1eradisn on the mechanical axit.
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‘TYPE TIL415

N-P-N SILICON PHOTOTRANSISTOR

02690, FERRUARY 1983

mechanical data

>

e Recommended for Applications Requiring Low-Cost Discrete Phototransistors
e Spectrally and Mechanically Compatible with TIL40 Infrared Emitter

& Designed for use in Housings or Printed Circuit Boards

This device has a clear molded plastic body and is ‘similar tn TIL411 ex}:epl the pinout is reversed.

’

e

2 80UARE LLADS
0550 10.027)
157 10.062) MIN DIA 1.27 0,050 0.457 @O
7"——!“ (0.450) MIN cenemren
/ COLLECTOR
4 699 10.185) O
.45 [0,175) @/— 17?—‘—] C - '
} 2,367 10 0931 EMITTER £
2210 10,087} L___;
H H | 2580 £ 032
1,473 (0.050) l {0.900 2 0.005}
13w | o7 1016 =Y
A g, 0,78 {00305 RADIUS ROM
L5 10.140) .
6,221 10.245}
0,35 10 015} 5,968 (0.2251
o
1 [J X
.\ — me-lmnou 1.ME 0.053)
2,667 10 V05) s =t " X :“‘:'
. R 0@
NOTE a: Lead spacing Is measured where the lsads emerge {rom the package, E
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES D
18]
absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) =
18]
Collector-Emitier Voltage .......... T . L i L A\ g e B3 g 30V N
Emitter-Collector Voltage ..........ovvvvieruen B ) Y A e |
* Continuous Collector Current ... .. &. AN = (R TR RERee) - . A4 i, ieiee. BOMA e
Continuous Device Dissipation at {or below) 25°C Free- An Temperaxure {see Note 1) ....... Mo - 4. 50 mW O
Operating Free-Aitr Temperature Range ........... AL U] W) e 4 .... =40°Cto BO°C T
Storage Temperature Range ............ o AL R . E L NG veiriea... —40°C10100°C 0.
Lead Temperature 1,6 mm {1/16 inch} from Case {0r 3 SECONOS .« v eeraconnennans 4107 SR . 260°C
electrical characteristics at free-air temperature ’ :
PARAMETER TEST CONDITIONé . MIN  TYP MAX UNIT
V(BRICEQ Collector-Emitter Braskdown Voltage | Ic = 100 uA, Eg = 0 . 30 v -
Viprieco_ Emitier-Collecior Breakdown Voltage {lg = 100 pA, Eg = O < 7 Y
Ip Dart Current Ve =5V, Eg= 0 - 100 | nA
I Light Current VoE = 5V, Eg = 500 sWicm<, See Note 2 | 100 400 BA
VCEisat] Collector-Emiticr Saturation Voltage |Ic = BO pA. Ee = 500 »Wicm<, See Note 2 0.15 \%
.
switching characteristics at 25 °C free-air temperature .
PARAMETER TEST CONDITIONS TYP MAX | UNIT
4 Rise Time Vee = 10V, fL = 100 pA, 25 s
1y Fall Time Ry = 1 kO, See Figure 1 25 ¥
NOTES: 1. Derate linearly 1o BO*C free-air tempersture st the rate of 0.91 mWI'C
2. lradiance (Eg) is the radiam power per unht sres Incrdent upon » surface, For these messurements the sowce b an mlured-cmmhg diode,
wavelength at peak smission Is 930 nm, and spectral bmdwldlh is 45 nm, ‘ -
Copyright © 1983 by Texas Instruments Incorporated.
TEXAS INSTRUMENTS - 5.27
INCORPORATED

'
o POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



_TYPE TILA15 '
N-P-N SILICON PHOTOTRANSISTOR :

. PARAMETER MEASUREMENT INFORMATION - .
. A
‘(\/] OUTPUT

. +—0
{See Note b)
-,
vee=10V TR =1kA
L

TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM

* FIGURE % .
NOTES: a. Input irradiance Is supplled by e pulsed: pellium srsenide infrared emitier with rise and fell times of less than 50 ns, Incident '
irradlation Is adjusted for §) = 100 uA,
Bb. Outout wavelorm s monltored on an with the g characteristics: t, < 25 m, 1 2 1 M, Cjp, < 20 pF.

TYPICAL CHARACTERISTICS

il

NORMALIZED LIGHT CURRENT DARK CURRENT

” L .
ANGULAR DISPLACEMENT FACE-AIR TEMPERATURE
12— 1000
-~ vep 5V
(o0
) 7 ah <
;
T £ o . / \ I
H I3 N
R W AEEA §
a3
-—{ 3 06 ¥ o 1
o) 1 1S i
3 04 i 03
O £ / \ 8
* r_q * oz oo
(@) T 200 10 00 a0 20 20 40" 000V =20 -0 20 40 60 B0
_* —Anguis Dupieorment Va=Free-An Temperature="C
(») FIGURE 2 FIGURE 3 C
o o] "
w . RO u
oLt QRN : COUPLING CHARACTERISTICS <
COLLECTOR-EMITTER VOLTAGE ! OF TILAOWITH TiL413 . N
00 Y T = D
¢ » 500 yWiom 9 i ‘q T R "..',_
. g Tas 25°C . : . P . .
S 00 g . ¥ o
. - .5 N e oy R
H . § . 2 }-SOURCE: S
& ™ ‘ “NG 177 nieo N\ H
J - % P f o lezoma »
§ . & _Ewasas'c T . ey
, 3 200 5 [} . in
g v & o4 CTRars
i 4 l.veg=sVv
et 100H— . Ta=75'C
. 02 i
A * . A . ey
° 0.
° ) 4 001 002 0D4 00701 02 04 DIV
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* FIGURE4 o e T FIGURE §
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