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TELEPHONE AUTOMATIC EMERGENCY CALL
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ABSTRACT

THIS THESIS IS PRODUCED FOR THE AUTOMATIC TELEPHONE SYSTEM
FOR EMERGENCY CALL. THE SYSTEM IS DESIGNED TO COMMUNICATE WITH A
PAGER. THE CALLING WILL HAVE 3 TIMES REPETITION AND SHOW THE NUMBER
CPOSITIONI OF EMERGENCY CONDITIONS. THIS SYSTEM IS COMPOUND WITH 8 -
POSITIONS  OF INTERRUPT DETECTER AND THE PROCESS IS CONTROLED BY THE
MICROPROCESSER 8848 . DIGITAL PAGER TYPE IS USED IN THIS SYSTEM VIA
DTMF TELEPHONE NETWORK.
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O10E-
0110
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O1IF—
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0126~
0127~
0128~
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=
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2C
B8
BE
BEF
BB
A5
BS
FE

o
w7

SR
o4
54
74
FA
&B

00

20

00

04
EO
&7

L)

20
&7
oo

i1
00
07

20

&HO
72
00

.
25

OO0E
QO04
aO0sS
O00E
o007
1000
1001
1999
2000
2001
2098
2099
2100
21035
2106
2107
2110
2120
2130
2140
2150
2160
2170
2180
2185
2186
2187
2188
2189
2197
2194
2195
2196
2197
2198
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213

2214
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*
* Frogramme Emergency Call System #®
# Written in 8048 Assembly Language %
*
* AN
L OFR OOH )
. TA -900H
*
RES JHF STR
*
.OR ©100H
. TA OAOOH
STR DIS 1
*
% Flash LED for test circuit *
%
ANL P2, #20H
ANL F1,#00H
CLFR A
MDDV A, $#OTH
HMOVFZ A, eA
ouTL F1.A
MOV R4, #04H
DISF CRL. F2,#0EOH
CAalLL DELS0OO
CALL DELS0OO
ANL P2, #20H
Cabl DELS0OO
DINZ R4 ,DISF
*
% Start to recieve Data and store in RAM
* Data is telephone number of pager center ¥
*
MOV ALHOTH
HMOVD F4,A
MOV RO,#11H
MOV R&,HO0H
MOV R7  #0O7H
MOV R3E,#30H
LOGFO CLR F1
CPL F1
NFIN1 MOV A,Ré&
MOVFE A, 68A
OUTL F1,A
ORL FZ,#60H

CALL DELZO
CALL KYSCAN
JF1 NFINI
MOV A,RZ
ADD A,R3

*
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2215 MOVEFZE &,E@84
2216 MOV @RO,A
2317 INC RO

D1E5- BC OC 2218 MOV R4, #0CH
Q137- 23 20 2219 DISH MOV AL #H20H

ADD A,RZ
MOVFZ A, @A
guTL FP1,A
ANL. F2,82Z0H
ORL F2,#0A0H
0140- 5S4 72 CALL DELZO
0142- FE MOV A,R&
0143%— EZ 2227 MOVF3 6&,6A
0144—- =9 2228 OUuTl. F1,A
O145- 94 20 2229 ANL P2, #20H
Q147 84 &0 2230 ORL P2,#$#60H
0149- 54 5C 2271 CALL DELIO
0l14B- EC =7 DINZ R4,DISL
314D- 1E INC Ré&

O14E~- EF 23 DINZ R7,L.0O0FO

*.
2241 % Data is pager number ( 5 number ) *
2242 %

0150~ 23 05 2245 MOV A, #05H

0153~ BY 20O 2250 MOV RO, #20H
0135~ BE 0O 2260 MOV R6, #OOH
0157 BF 03 ZET0 MOV K7, $05H

Q159 BB 30 2280 MOV RZ,#30H
C15R- A5 2290 LLOOF CLR Fi
DLI5C~ BS 2500 CFRL F1
015D—- FE 2310 NFIN MOV A,Ré
O15E- EZ 2320 MOVFZE A, GA
Q15F- 29 RIS OuTL F1l,A
0160- 8BA 60 ORL F2,#60H
0162- 34 72 2ES0 CALL DELZ20O
0164~ 54 00 2360 CALL EYSCAN
0166~ 76 5D 2E65 JF1 NFIN
0168- FA 2370 MOV A,RZ2
0169- &B 2E80 ADD A RE
0lé6A- ES ZEROD MOVF3IE A, EA
O1&E~ AO 2400 MOV @RO,A
016C—- 18 2410 INC RO i
01&6D—- EC OC 2414 MOV R4.#OCH
OL6F—- 23 20 2415 DIGZ2 MOV A, #20H
0171~ 6&6A 2416 ADD ALRZ
O172- EZ 2417 MOVFE A,E8A
0173%— 329 2420 ouTL Fl,A
0174—= 94 20 2423 ANL F2, #20H
0176~ BA RO 2430 ORL P2, #O0A0H




0178~
O17HA—
017~
0170~
017D~
017F-
OigEl-
01832~
0185-
01886—

0188-
0186—
0188
18D~
018F -
0ig1-
01935~
0195
01946~
0197
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0199
O19Aa-
0190
O0i9E-
D1AD-
01a2-
0143-
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01A6—
D167-
O1a%—
O1A/EBE-
O1a30C—

O1AD- I

QL1AE-
O BO-—-
oipz2-
0iB4-
OLBES—
Ol1B6—
Q17—
OlB% -
QO1BE-
CI1ED—

54

FE

39
Fh
[=12]
o4
EC
1E
EF

bl

20
&HO
]

&F

L

-
S0

e
atl

08
00

(@)

&0
e
/o

L 00

-
4

OCc

20

20
[a1p)
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20
HO
s
A9

2340
BART
2444
2445
2446
2A47
2445
244G
2450
DA

246%

24453
24464
2465
2466
2467
2470
2430
2490
2500
2510
2E20
2550
2540
2E50
2E5&0
2570
2580
2570
2500
2610
26Z20
REZO
28640
2650
2HDE
2655
2656
2657
2EH60
2h665
2670
2680

e
28585

2684
2685
PEE4
2687
2688
2689
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CALL DEL1O
MOV A,Ré&
MOVES A, @A
OUTL F1.A4
ANL P2, #Z0H
ORL P2, #40H
Call DELLO
DINZ R4,DISZ
INC R&

DINZ R7,LOOF

* Data is interrupt number
% (8 INT,each INT has 3 number)

LO0FL
LoorZ

NFIN2

Dg2

MOV A, #03TH
MOVD F4,A
MOV RI,#30H
MOV K1, #25H
MOV R7, $0SH
MOV Ré, HO0H
MOV R4, #03H
CLR F1

CPL F1

MOV A,Ré
MOVFEZ A, @A
oUTL Fi,A
ORL F2,#60H
CALL DELZO
CALL KYSCAN
JE1 NFINZ
MOV A ,RZ
ADD A.RE
MOVES A, @A
MOV @R1,H
INC K1

MOV RO, #OCH
MOV @, #20H
ADD A,RZ2
MOVFES A, @A
DUTL F1,A
ANL P2, #20H
ORL P2, #0A0OH
CALL DEL1O
MOV A,Ré
MOVES A,@A
OUTL P1,A
AML P2, #20H
ORL F2,#&0H
CAaLL DEL1O
DINZ RG,DSZ

b 3



OlBF—
11—
01032~
0iC4-
O1ChH~
01C8-
O1LCA-
o1ct-
0100
o1CDh~
QO1CF—-

0200~
O201-
0202~

0204~
0206—
0208
020/
OO0
O20E~
DO -
0211-
0213
0215

O217-

0218~
0Z21A-
O21C-
021D~
OZ1F -
0220~
OEZ1-
022
0ZE5-
0227~

0z29-

EC
1E
EF
AA]
8A

L i

-t

T
et ber

o
-t 7
05
24

00

AD
D3

EE

Al
99
on
g9
A
o9
an
OF
F&
54

G7

BA
BE
FE
BC
DE
39
98
an
BY
9n
09

80

00

CD

O

20
OO

=0

7F

10

20
81
Sk
aC

(8 1]
OF

04

20
20

7
7

10

26F0
2700
2710
2719
2720
2722
R2T72E
2725
2728
2730
2755
2740
2745
27350
2780
2799
2800
2801
2802
2810
2815
2820
2824
2825
2826
2830
2840
2845
2850
2860
2870
2875
2880
2885
2870
2900
2904
2905
2206
2910
2920
2730
2940
2950
2960
2970
2980
2985
2990
EO00
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DINZ R4,LOOFZ

INC R&

DINZ R7,L0O0F1

ANL P2,#HZ20H
ORL P2, #HEBOH
MOV A, #00H
HMOVD F4.,A
DUTL F1,A
EN I

HeLT JMF HALT

NOF
*
&
~OR 200K
. Ta OBROOH
*%
¥ Sub Routine #

*

# KEY SCAN %

KYSCAN MOV RG,A
SEL REI1

MOV Ré&,#O1H
*
% Check has keypress or not %
*
EYFRE ARNL F2,#20H

ANL P11, #OO0OH
ORL FP2,#Z0H

ORL P11, #O7FH

ANL P2, #10H

IN A, F1
ORL F2.#20H
ADD A, #OB1H
JC RETU
Catl DEL1O
CLR C

.!-

¥ Scan keyvboard to

*

SCROK MOV RZ,,#HOOH
MOV RZE,#0OFH

MOV @&, Ré
MOV R4, #04H
XKL A,R3
ouUTL Fi,A
ANL F2,#20H
ORL F2,#30H

SCRO1

DRL P1,#07FH

ANL P2, #10H
IN A,F1

find position of

beypress *



OE2AR-

14l
AD

[
Eb
FE
E7
DB

14
EC

BB
BEE

023D~
Q2EF -
QO240--
0241~
Q242
02475
0244
Q246
0247~
0248
0249 -
OZ24p-
0240~
O24E~
0250~
0252
0254
0256~
QE57-
0258
"y "‘(;)...

OZ5R-

0258~

025C-
OZED~
OREF -
0261~
OZ&ET-
ORES5-

0266~

03
27
2B
&HE
ZB
a7
E&
Fi
&A

(A7)
oY ]

o
09
8a
03
Eé&
54
ES
Fia
I
[ATA
FD

2y

w il

g1

e
iy

20

40

7F

10

20
81
45

5C

F005

TO40
EO50
Z055
3060
EZOTO
Z0BO
2084
05
Z0Rs&
3090
100
3110
3120
130
140
3150
21860
3170
3180
3190
S200

2210

1220

ceat e Ale

E240
3250
260
Z270
2280

J2G0

3300

F400
3410
F420
I425
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ORL P2, #20H
MOV RS,A

ADD AL, #B1H
JNC EYVLU
MOV ARG
RL A
HOV R&, 6
XRL A R3S
INC RZ
DINZ R4 ,SCRD1
*
% Calculate value of keypress %
*
EYVLU MOV RZ,HOFCH

MOV R&, #04H
MOV ALRS
ADD A, #OB0OH
CFL. A

EYVL1  XCH A RE
ADD ARS&
XCH A.RZ
RRC A
JNC EYVL1
MOV & ,R3
ADD A,R2
MOV RZ,A

RELES  ORL F1,H07FH
ANL F2,#10H
IN A,F1
ORL P2, #20H
ADPD A, #OB1H
JHE RELES
CALL. DELLIGC
CrL F1
MoV A,RZ
SEL RBEG
MOV KRZ2,.A
MOV ARG

¥

# Value of keypress is stored in RZ2

RETU RETH

)

*
% DELAY 10 mSEC #
DEL1O MOV Aa,R7
MOV K7, #OSH
DEE1 MOV RS, #OEEH
DEE2  DJNZ RS,DEED
DJNZ R7,DEBL
MOV R7,60
RETR

.ﬁ.
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* T4EOD %

460 % DELAY 500 mSEC *

IT4T0
0267~ FF 500 DELSOO MOV A,R7
0268~ BF E8 3510 MOV R7, #OESH
0gsHA- BD FF I520 DEY MOV RS, #OFFH
026C~ ED 6C ISIO DEZR DJNZ RS,DEZ
026E~ EF &A 3540 DINZ R7,DE1
0270~ AF 550 MOV R7,A
0271—- 93 3560 RETR

I570 %

580 =%

I590 % DELAY 20 mSEC #

IE00 =
0272~ FF 3&10 DELZ0 MOV A,R7
0Z73- BF 0OA TH20 MOV R7,#0AH
0275—- BD EE 3630 DEZI MOV RS, #OEEH
0277- ED 77 3540 DE4 DINZ RS,DE4
0279- EF 75 3650 DINZ R7,DEZ
027B-~ AF 3660 MOV R7,A
0Z7C~ 93 F670 RETR

680 %

ILFP0 %

990 % INTERRUFT SURVICE ROUTINE *

) 3995 %,

4000 .0OR O3H

4010 .TA 903H
O003~ 84 00 4020 JMF MALN

40T %

4040 .OR 400H

4050 . TA ©DOOH

CA053 %

4054 % Creat the clock to 087 =

4055 % and read number INT *

4056 %
0400~ 15 4360 MALN DIs 1
0401~ 75 4070 ENTC CLE
O402— 97 0O 4075 ANL FZ2, #00H
0404~ BA 20 4074 ORL F2,#20H
G406~ 99 00 4080 ANL F1,#00H
0408~ 89 90 4090 ORL F1,#090H
04008~ 27 4100 CLR A
O40E— 96 OO0 4105 ANL P2, #00H
040D~ 84 38 4106 ORL. FP2,#38H
O40F - 0A 4110 IN A,F2
0410— 84 20 4115 ORL F2Z,#20H
0412~ 53 3 4120 ORNL A, HESH
0414 47 4170 SwWarF A
0415~ E7 4135 RL A

0416- AF 4140 MOV R7,.,A
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4144 %
414% ¥ (Check dial tomne *
4146 %
0417- BR O3 4150 MOV RZE,H#O3EH
419~ 89 EOQ 4160 LOOFE  ORL F1,#O0EOH
O41B- 2R/ OO0 4165 ANL P2, H0O0H
041D~ 54 &7 4170 CALL DELSOOQ
Q41F— 54 &7 4180 CALL DELS0O
O421- 54 &7 4190 CAalLlL DELSO0O
O42%—~ 09 200 IN A,F1
0424~ B2 95 4210 JES BUSY
0426~ 54 &7 4220 CALL DELSOO
0428—- B2 93 2E0 JBS BUSY
042/~ 54 &7 4240 CalLlL DELS0CO
042C~ BZ 25 4250 JES EUSY
4254 =
4255 ¥ Call to Fager Center *
256 %
042E— BE 07 42460 MOV R&.HOTH
04%0- B8 11 {270 MOV RO #11H
0422~ 8A 20 427 ORL F2,8#20H
04Z%4—- FO 4273 TEL MoV &, @RO
0435—~ 435 80 4280 ORL AL #B0H
Q4E7 - 39 43220 oUTL Fl,A
Q428- S4 T2 4300 Call DELZO
O4AZA~ 18 4310 INC RO
QO438— EE E4 AZR20 DINZ R&,TEL
047D~ 89 EO 4324 ORL. FP1,#0E0H
QA4TZF— 98 00 R2G ANL FZ,H00H
43T26 *®
4327 % Check acknowledge signal from Fager Center
428 *
0441~ 09 470 WAITO IN A,FL
0442 =7 47340 CFL A
0447~ B2 95 250 JES BUSY
0445~ D2 41 460 JB& WAITO-
0447- 54 &7 4764 CALL DELSOO
0449— 09 4565 IN A,F1
0440a~ B2 95 43466 JES BUSY
044C—- D2 41 47167 IB6 WAITO
4369 ¥ :
4770 % Send number of Fager *
4371 *
O44E— 87 20 4375 ORL FZ,#20H
0450- BC 05 47378 MOV R4, #035H
0452— BT 20 4380 MOV R1,3#20H
0454- F1 4790 FPAGE MOV A,EGR1
0455— 432 80 4400 ORL. A, #B0H
0457~ 39 4410 guTL Fi,A

0458 54 72 4420 CALL DELZO
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0454~ 19 4430 INC Ri
0458~ EC 54 4440 DINZ R4 ,PAGE
4445
4445 % Check ackriowredge signal from Fager Center =
4447 % .
O4§D— BC O3 4450 MOV R4 ,8#03H
O45F~- 89 BO 4454 ORL F1,8#0B0OH
0461 FA 00 4455 ANL FZ,8#00H
D4EZ~ 09 4460 WAITIL IN A,FP1-
44585
Q464—- D2 &3 4470 JBS WAITL
0466~ 09 4480 WAITZ2 IN A, F1
Q467- E7 3490 CFL. A
04568— D2 66 4500 JBE WAITZ
04460— EC &6 4510 DINZ RA4JWAIT2
Q46C— B8R 20 4515 ORL P2, #20H
4517 *
4518 % Send number of interrupt =
4519 =*
O46E— 27 4520 CLR A
046F- BC OZ 4530 MOV R4 ,#03H
0471i- g 25 4540 MOV RO, #25H
0473~ 2F 4550 XCH AR7
0474~ E7 4555 RL A
O475—- 2Z2F 455 XCH AL,R7
0474L— &F 4560 ADD 6,R7
0477 &8 4570 ADD A RO
478 28 4580 XCH A,RO
G479~ FO 4520 INTO MOV A, RO
S 047a8- 43 80 4600 ORL A,#OBOH
04/470~ 19 4610 DUTL P1,A
047D- 54 T2 446520 Call DEL20
Q4T7F - 18 4 &30 INC RO
0480~ EC 79 4640 DJINZ R4,INTO
45645 x !
0482~ 23 3A 44550 MOV A, #320H
0484~ EZ 44HE60 MOVFZE A, EGA
0485- 43 8O 4570 ORL A, #B0H
0487~ 39 4680 ouTL F1l,A
0488~ S4 72 4550 ChaLll DELZO
O48A- B9 FO G700 ORL F1,#0OF0OH
048C~ 54 &7 4710 CALL DELSGO ‘
04BE—- S4 &7 4720, CALL DELSO0O
0490—- ER 19 4730 DINZ RZ,LOOFE
0492 0F 4740 EN I
049%3—- B4 97 750 ERND JHMF END
4760 %
4770 =
0495- 89 10 4780 BUSY ORL FP1,#10H

0497— 54 &7 4790 CALL DELSGO
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0479%9- 54
O49H- 84

QI00~ 06
Q303- &6
QIZ05—- 7D
0308— &F

GIZO- 06

4F
&F

01
12
- 02
10
O

11

&7
i9

Sk

&D

07

IF

)

7D
40

7F

4800
4810
4820
S040
D050
5060
5070
5080
S090
S074
S095

50%&

5100

5110
Si14
S51Z4
9135
5136
5137
5138
51359

5140

5150
160
5170
5180
3190
5200
5204
5205

S206

5210

[ > R g

R B
SD2ED
G240
S250
5255
5260
HE26T
9270
S5I00

S310

S SR
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Calll DELSOO
JMP LOOFE

DATA AT FAGEZ %

. OR Z00H
. TA OCOOH

Data for display LED %

DAT1 . HEQASEAF 666D

*

~HS7DO77F&FEF

. DR 320H
- TA OC20H

Data for display LED =*

DATE CHS0LLLGT7HEE

o %

CHSED7FIF4F7D
- HS6F 40

L OROCZE0H
. TA QCEOH

Data for out via FP1 =

DAT4 LHE01040712

LHS0Z2050810

-HS0Z060911

# Tablet data in RAM * ;

* address 17 to 22 store telephone *#
* number of Fager Center

* address 31 to 39 store Fager number

¥ address 36 to 63 store INT number

¥

* end programme
EEFEEREEREERFERKEEE R R ERNREHENE XX E 5




SYMBOL TARBLE
0495— BUSY

O2&A—
0260~
Q27 5
0277~
D25F -~
0261~
QOZ50—
Q272
Q2E7~
OLIZ7-
Ol1&6F~
O10C-
01A9-
Q4935 —
OI1CD-
0479--
0204~
QZO0~—
D240~
0228~
0158~
0125~
G197~
01935—
0419-
0aA00 -
01SD~-
0125~
01g7—
Q454 -~
0249-
GO0 -
O25B -~
0220~
0n21e-
Q1O0-
04754
0441~
O4&2~
0454~

0000 ERRORS IN ASSEMEBLY

DAT1
DATS
DAT4
DE 1
DEZ2
DEZ
DE4
DEE1
DEEZ
DEL10O
DEL20
DELS00.
DIS!
Disz
DISP
DS2
END
HALT
INTO
KYFRE
KYSCAN
KYVL1
KYVLU
LOOF
LOOFG
LOOF 1
LOOPZ
LOOFS
MAIN
NF IN
NFIN1
NF INZ
FAGE
RELES
RES
RETU
SCRO1
SCROW
STR
TEL
WAITO
WAIT1
WARITZ

3%
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8048/8748/8035
SINGLE COMPONENT 8-8IT MICROCOMPUTER

*8048 Mask Programmable ROM . :
*8748 User Programmable/Erasable EPROM
*8035 External ROM or EPROM

.

® 8-Bit CPU, ROM, RAM, I/0 in ® 1K x 8 ROM/EPROM
Single Package 64 x 8 RAM
B Interchangeable ROM and EPROM 27 1/0 Lines

Versions
® Single 5V Supply

Interval Timer/Event Counter

Easily Expandable Memory and 1/0

|

]

® 2.5 ysec and 5.0 bsec Cycle Versions | Compatlble_ with MCS-g80™ Peripherals
All Instructions 1 or 2 Cycles, ¥ Single Level Interrupt

® Over 90 Instructions: 70% Single Byte

The Intej~ 8048/8748/8035 is atotally seif-

sutticient 8-bit parallel computer fabricated on a3 single silicon chip using Intel's
N-channel silicon gate MOS process.

The 8048 contains a 1K x 8program memory, 3 64 x 8 RAM data memory.271/0 lines,and an 8-bit timer/counter in addition
!0 on board oscillator ang clock circuits. For systems that require extra capability, the 8048 can be expanded using

To reduce development problems to a minimum and provide maximum Hexlbllity. three interchangeable pin-compatible
versions of this single component microcomputer exist: the 8748 with user-programmable and erasable EPROM program
memory for prototype ang preproduction systems, the 8048 with factory-programmed mask ROM program memory for
low-cost high volume production, and the 8035 without program memory for use with external program memories.

This microprocessor s designed to be an efficient controtier as well as an arithmetic processor. The 8048 has extensive bit
handling Capability as well ag faciities lor both binary and 8CD anthmetic. Efficient use of Program memory resuits from
ananstruction set consisting mostly of single byte instructions ang No nstructions over two bytes in lengtn

PIN CONFIGURATION LOGIC sYMBOL BLOCK DIAGRAM
o] © Ve
xtag 1(Q 2 »nin - s rc:"

. RO
wd B ] e mores tpgnos
ST w0 banne MEMOAY MEMORY

ss s 3 [Jras ronr
wr]s 78 {Je2e AESer ——i a2
tal] s F Y mlT] sveLe
no(]e 2330 st T | atao
RGOy 2048 n[Jes ExTemanay
1 g0 8748 1 {Jre M Tl Boag ::‘;T <
el n BO3Sy wiyey - —= wairg .
o8,(] 12 L nlal] r!sv-r
o8, (11 aen L_ ROGRAM
o8,[] 1 2[00 "‘::“:::l
08, (7 19 . 30V, HETERAUP T ]
oo, 13 [Qreoc AODAESS T
e LATCM n
:«.E v 2 : thanLg zv:n?::t)ymu 1o Lines
- e
ou, rn _‘::A'ND"
Y "o . STROBE

61



8048/8748/8035

ABSOLUTE MAXIMUM RATI

Ambient Temperature Under Bias
Slorage Temperature ................
Voltage On Any Pin With Respect

t0.Grounag ..... Ceberieaiane, et -0.5V 10 +7v
1.5 watlt

Power Dissipation

D.C. AND OPERATING CHARACTERISTICS T,

NGS*
0°C to

-65°C 10 +150°C

70°C ‘COMMENT

Stresses above 1nose iisiec unger "Absolute Msumym Ranngs*

My cause permanent d‘m.g' 1otne oevice. Thus IS astress 8ng

speciication i3 not imphea,

only ang tunctonal operanion of the CeviCo al lhese or any other
€ONoi:ons above tnose NCICaied in ine Operalionaisechions olirus

= 0°C 10 70°C, Voo = Vpp = +5V 210%°, Vgg = OV

Limits . ..

Symbol Parameter Min Tve. Man, Unit Test Conditions ;
Vie Input Low Voltage 5 8 v v

{All Except XTAL1, XTAL2} ) *
Vin input High Voitage

(All Except XTAL1XTAL2, RESETy| 20 Vee |V
Vi Input High Voltage (R ESET,XTAL1) 3.0 VCC v
Vou Outpur_l._ouonage K

(BUS, AD, WR, PSEN, ALE) . v 'op = 20mA
Vour Output Low Voltage NN o ;5- Y | .16

{All Other Outputs Except PROG) r ot = 1.6mA
Vow Ouxput_ﬁiguonage .

(BUS, RD, WR, PSEN, ALE) 24 y lon = 100414
Vom Output High Voltage

(Al Other Outputs) 24 v lon = 500A
U Input Leakage Current <

{T1, EA, INT} 10 | pA VssSVin<Vee
loL Output Leakage Curre'r;l_(Bus, TO) :

{High Impedgance State) e HA Vee PVinD Vss +.45
Inp Power Down Supply Current 10 25 mA Ta = 25°C
Ipp * e ' Total Suppiy Current 65 135 mA Ta = 25°C

A.C. CHARACTERISTICS Ta

= 0°C 10 70°C,

Vee = Voo = #5V £10%°, Vg = OV

8748-8
8048/8748/8035 .8035-8

Symbol Parameter Min.  Max. Min. Max. Unit Conditions

e ALE Puise Width 400- 800 ns
- taL Adnress Setup 1o ALE 150 150 ns

tLa Addre.s; Hold trom ALL 80 80 ns

ce Control Pulse Width (PSEN, RD, WR) 900 1800 ns

tow Data Set-Up Before WR 500 1000 ns

wo Data Hold After WR 120 *1 120 ns | C_ = 20pF

tey Cycie Time 25 150 5.0 15.0 Hs 6 MHz XTAL

(3 MH2 XTAL for -8)

tpR Data Hold 0 200 0 200 ns

taD PSEN, RD to Data In 500 1000 ns

taw Address Setup 10 WR 230 260 ns

tAD Address Setup 10 Data In 950 1900 ns -

tase Address Fioat 10 RD, PSEN 0 0 ns R
A.C. TEST COND]T]QNS Control Outpurs: C, =80pF, 22K 10 Vgs. 4.3K 10 Ve

BUS Outputs: C_ = 150 pF, 2.2K 10 Vss. 4.3 to Ve Toy = 2.5us

*Sundard 8748 ang 8035 :5%, 110% avasabie,
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8048/8748/8035 }b,b, ,

T )
Tz 1S g, Jq
iy o1 9 2 tin, o 4\1
ll,, ”'
L
JNSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY " ey,

WAVEFORMS

nlh,‘ o,
”

ey

ALE l
— 'AFCl"—tﬁ:——‘l
PSEN . I

—-‘LA-‘—-|

. - 'AL e —] 'DR C——

BUS FLOATIN%' XFLOATING X N >< FLOATINGX

N
ADDRESS |‘— ro INSTRUCTION
1

READ FROM EXTERNAL DATA MEMORY

ALE I

e

takc =T ton
FLOATING
7/

BUS FLOATING ADDREy B XDATIM FLOATING

I Yo {

WRITE TO EXTERNAL DATA MEMORY

—— ‘
! WA | l

tow Wwo

:183 FLOATIMADDRESSXEOATINGX DATA X FLOATING

Loy ——]
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8048/8748/8035

rupt if interrupt is enabied, Inter- °
rupt is disabled after a reset. Also

testable with conditional jump

instruction. (Active low)

PIN DESCRIPTION T 5

Designation  Pin=  Funcion Designation  Pin = Function

Vss 20 Circuit GND potential RD 8 Output strobe activated during a

Voo 26 Programming power supply; +25V S e BUS read. Can be used to enable
during program, +5V during oper- ‘data onto the BUS from an external
ation for both ROM and PROM. device,

Low power standby pin in 8048 Used as a Read Strobe to Exteraal
Rp”_"’f“"’"‘ Data Memory. {Active low) — -~ -

Vee 40 Main power supply; +5V during RESET 4 Input which is used to initialize the
operation and programming. processor. Also used d\:ring PROM

PROG 25 Program pulse {+25V) input pin programming verification, and
during 8748 programming.' power down, (Active low)]

Output strobe for 8243 1/0 . WR 10 Output strobe during a BUS write.
expander, {Active low){Non TTL V,4)
P10-P17 27-34  B-bit quasi-bidirectional port. Used as write strobe 1o External
gg:)t P‘27 2020 B +bidirectional Data Memory, .
- -44. it quasi-bidirectiona rt. .

Port 2 35.38 d ' po. ALE 1" Address Latch Enable, This signal
P20-P23 contain the four high occurs once during each cycle and
order prog:am counter bits du'ringh is useful as a dock output,

- an external program memory fetc .
and serve as a 4-bit 1/0 expander The negative edge of ALE strobes
bus for 8243 address into external data and pro-
y A . ram memory. -

D0-D7 1239 True bidirectional port which can —_— . ¢ ) .

BUS be written or read synchronously PSEN 9 Program Store Enable. This output
using the RD, WR strobes. The occurs only during a fetch to exter-
port can‘also be statically fatched. = nal program memory. (Active low)
Contains the B low arder program ss 5 .Single. step .input can b: ysed in con
cotnter bits dus g an axteril junction with ALE 10 snnq!e step
program memory fetch, and receives the pr.ocessor l!lrough each in-
the addressed instruction under the struction. (Active low)
control of PSEN, Also contains the EA 7 External Access input which forces
address and data during an external . all program memory fetches 10 re- ;
RAM data store in_s_trucxion, under terence external memory. Useful
control of ALE, RD, and WR. for emulation and debug, and

T0 1 Input pin testable using the con- esse‘r.nial‘tor testing 2nd program
dittonal transter instructions JTO verification. (Active high)
and JNTO. TO can be designated as XTAL1 2 One side of crystal input for inter-

a clock output using ENTO CLK nal oscillator, Also input for exter-
instruction. TO is also used during nal source, {Not TT L Compatible)
programming. . XTAL2 2 Other side of crystal input.

T 39 Input pin testable using the JT1,
and JNT1 instructions. Can be des-
ignated the timer/counter input using
the STRT CNT instruction. .

INT 6 Interrupt input. Initiates an inter-
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8048/8748/8035

INSTRUCTION SET

Mnemonic Description Bytes Cycle Mnemonic Description Bytes Cycles
ADD A, R Adr reqister 10 A 1 1 -_g_ CALL Jump to subroutine 2 2
ADD A, @R Add data memory 1o A 1 1 3 RET Return 1 2
ADD A, mista  Add immedute to A 2 2 .§ HETR Return snd restore status 1 2
ADDC AR Add register, with carry 1 1 7]
ADDC A, PR~ Add Bata memory with carry 1 1
“ADDC A, =data  Add immediate with carry 2 2 CLR C Claar Carry ‘ ! !
ANL A, R And reqister 10 A 1 1 . CPLc Complemaent Carry ! 1
ANL A, @R And dats memory to A ] 1 § CLRFO Clee- Flag 0 1 1
ANLA, =dsts  And immediate 10 A 2 2 & CPL FO Comolemaent Flag 0 ! !
ORL A, R Or register to A » 1 CLR F1 Clear Flag 1 1 1
3 oRL A, @R Or data memory to A 1 1 CPLF1 Corviplement Flag 1 1 1
-'é ORL A, sdata  Or immediate 10 A 2 2
XRLA, R Exclusive Or register 10 A 1 1
.3. XRLA, @R Exclusive or dats memory to A 1 1 MOV A, R Movo'rtgu(.r to A ! !
< xr LA, adsts Exclusive or immediate to A 2 2 MOV A. @R Maove ?". rn.'morv ©A ! !
INC A Incrament A 1 1 MOV A, =data Movy lmm'du.tt 0 A 2 2
DEC A Decrement A 1 - MOV R, A Move A t0 register 1 1
CLR A 5 Clear A 1 1 MOV @R, A Move A to data memory 1 1
CPLA Complement A 1 1 . MOVR, =daa Move immediate to register 2 2
DA A " Decimal Adjust A . 1 $ MOV @R, 2dats Move immedists to dsta memory 2 2
SWAP A Sweo nibbles of A ' 1 2 MOVA PSW - Move PSW o A ! !
ALA Rotate A left 1 1 § UOVPSW,A  MoveA to PsW ! !
ALC A. Rotste A feft through carry 1 1 o XCHA.R Exchange A and reglster ! !
RR A Rotats A right 1 1 XCHA, @R Exchanges A and dats meamory 1 1
RAC A Rotate A right through carry 1 1 XCHD A, @R Exchange nibbls of A and register 1 1
MOVX A, ®R  Move externsl data memory 1o A 1 2
MOVX @R, A Move A o externsi data memory 2
INA, P Input port to A 1 2 MOVP A, ®A  Move 10 A from current page 1 2
ouUTLP, A Output A 10 port ) 2 MOVP3I A, ®A  Move to A from Page 3 1 2
ANL P, 2dats And immediate 10 port 2 2 SN
% ORLP, sdata Or immediate to port 2 2 .
§ S A'SS e on N 4 s e Mt Vo
2 OUTLBUS.A  OQutout A o 8US 1 2 € :
3 ANL BUS, =tats  And immediste to BUS 2 2 ARTER A i ! !
g i , 8 STATCNT  Start Counter 1 1
= ORL BUS, sdata  Or immediate 10 BUS 2 2 = )
MOVD A, P Input Expander port 10 A \ 2 E STOP TCNT Stop Tnm‘wICounxlr 1 1
MOVD P, A Outout A 1o Expander port 1 2 = EN TCNTI Enable To.mn/Coumor {nterrupt 1 1
ANLD P, A And A'to Expandsr port 1 2 D1S TCNTI Disable Timer/Counter Interrupt 1 ]
ORLD P, A Or A to Expander port 1 2
ENT Enable external interrupt 1 1
; INCR Increment register 1 1 L DIs| Disable external interrupt 1 1
% INC @R Increment data memory 1 ] § s:t g:? Select register :n: (‘J : :
f € S Seiect register ban
= DECR Deeram R V% ! / S SELMBO  * Setect memory bank 0 1 1
SEL MB1Y Select memory bank 1 1 1
IMP addr Jumo unconditional 2 2 ENTO CLK Enable Clock output on TO 1 1
JMPP ®A Jump indirect 1 2
DJINZ R, addr Decrement register and skip 2 2 .
JC addr Jump on Carry = 1§ 2 2 i No Operation ! !
JINC adde Jumpon Carry = 0 2 2
J Z addr Jump on A Zero 2 2
INZ addr Jump on A not Zero 2 2
‘-:: JTO sdde Jumpon TO = ¢ 2 2
S -JNTO addr JumponTO~ 0 2 2
2 JT1 addr JumpoaTi =t 2 2
JNT1 addr JumoonTt=Q 2 2 ’
JFO agdr Jump on FO = 1 2 2
JF 1 addr Jump on F1 =1 2 2
JTF addr Jump on timer flag 2 2 A
JNI adde Jump on INT~ 0 2 2 !
JBbaddr ..~ Jump on Accumulator Bit 2 2
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inte! 2716 .

16K (2K x 8) UV ERASABLE PROM

a Fast Access Time = Pin Compatible to Intel® 2732 EPROM
— 350 ns Max. 2716-1
390 ns Max. 2716-2
450 ns Max. 2716
490 ns Max. 2716-5
650 ns Max. 2716-6

s Simple Programming Requirements
— Single Location Programming
— Programs with One 50 ms Puige

N

s Single + 5V Power Supply s Inputs and Outputs TTL Compatible

® Low Power Dissipation during Read and Program

— 525 mW Max. Active Power
— 132 mW Max. Standby Power s Completely Static

The tntel® 2716 is a 16,384-bit uitraviolet erasable and electrically programmable read-only memory (EPROM} The 2716
operates from a single 5volt power supply. has a static standby mode, and features fast single address location program.
ming. It makes designing with EPROMs taster, easier and more economicat.

The 2716, with its single 5-volt supply and with an access time up 10 350 ns, is ideat for use with the newer high performance
+5V microprocessors such as Intel’s 8085 and 8086. A selected 2716-5 and 2716-6 is available {for slower speed applications.
The 2716 is also the first EPROM with 3 static standby mode which reduces the power dissipation without increasing access
time. The maximum active oower dissipation is 525 mW while the maximum standby power dissipation is only 132 mW, a
75% savings.

The 2716 has the simplest and fastest method vet devised for programming EPROMs — single puise TTL teve! programming.
No need for high voltage pPulsing because all programming controls are handled by TTL signals. Program any location at any
time—either individually, sequentially or at random, with the 2716% single address location programming. Total programming
time for all 16,384 bits is onty 100 seconds.

PIN CONFIGURATION MODE SELECTION
2718 2732*
Ping Eimom of Vep | veo | ourruts
et 20 an | ou | wivism
OOt
Reng viL vie L) £ty Oouy
Srngoy Vim Don1 Core *$ ] Haeh 2
Prog on Pulsed Vi 1o Viyy Vin .28 2 ) DOin
Program Venty V|L V.l' % X ) DOUT
Progam intbe Vi Vi - +$ ogn 3
BLOCK DIAGRAM
tRefer to 2732 vee uu-o.uz:uu
data sheet for PR ——
specifications —— ll [ 1 I l I
. .ot [SuTroT ERARLT
PIN NAMES cmom "yR0g Lace OuTeuT aurrng
ag- Ay | aDORESSIE ==} orcootn H v Gatwn,
fiad Crti? ENABLEPADGRAM
of QUTPUY txaBLE :D%l‘l‘& Py
0,-0 OUTPUTS il a . ¥ 304 011
fmare DICOOF A . Lt Madwin
= .
.

mtmrunwusnmmunmmmummvmmmvm-umm.-mmmmmun.
*PART(S) ALSO AVAILABLE IN EXTENDED TEMPERATURE RANGE FOR MILITARY AND INDUSTRIAL GRADE APPLICATONS.

Inte! Corporation, 3085 Bowers Avenue, Santa Ciara, Callfonia 88081 ONTE CoNrRTIN, 1577



2716

PROGRAMMING -

The programming specifications are described in the Data Catalog PROM/ROM Programming Instructions Section,

Absolute Maximum Ratings*
Temperature Under Bias
Storage Temperature C.
All input or Output Voltages with
Respect to Ground ... ........
Vep Supply Voltage with Respect
to Ground During Program

.-10°C 10 +80°C
. .-65°Cto +125°C

. +6V 10 -0.3V

. +26.5V 10 -0.3V

*COMMENT: Stresses above those listed under “Absolute Max:.
mum Ratings’ may cause permanent damage 10 the device. This 15 a
$iress rating only and functional operation of the device at these or
3ny other condiions above those indicated in the operations! sec-
tions of this specification 1t not imphed. Exposure to absolute
maximum rating conditions for extended periods may stiedd device
reliabiirty,

DC and AC Operating Conditions During Read

2716 2716-1 2716-2 2716-5 2716-8
Temperature Range 0°C - 70°C 0°C - 70°C 0°c - 70°c 0°c - 70°C 0°C - 76°C
Ve Power Supply[1.2] 5V £5% 5V 210% SV +5% 5V 5% 5V £5%
Vep Power Supoly (2] Vee Vee Vee Vee Vee
READ OPERATION
D.C. and Operating Characteristics
Symbol Parameter o) T::";;; o, Unit Conditions
L Input Load Current 10 KA Vin = 5.25V
Lo Qutput Leakage Current 10 HA Vour = 5.25Vv
1pp, (2] Ve Current 5 mA Vpp = 5.25V
teeyi2 Ve Current (Standby) 10 25 mA CE= Viu. OE = V)
tec2'?! | Vee Current (Active) 57 100 mA | OE=«TE=v,
Vi fnput Low Voltage ~0.1 08 v
Vin input High Voltage 2.0 Veet! \4
Voo Output Low Voltage 0.45 v loL = 2.1 mA
Vou Output High Voltage 24 v lon = ~400 uA
NOTES: 1. Ve must be applied simultaneously or before Vpp and removed simultaneousty or after Vpp.

1
2
3,
4

Vpp may be connected directly to Ve except during programmung. The supply current would then be the sum of Icc snd ippy.

Typical values are for T4 » 25°C and nominal supply voltages.

A.C. Characteristics

. Thus parameter 1 only sampled and 15 not 100% tested,

Limit (ns)
2718 2716-1 2716-2 2716-5 2716-6 Test
Symbol ) Parameter Min. Mex. | Min. Mex. | Min.  Max. | Min., Max, | Min, Max, | COditiom
tacc | Address to Output Delay 450 350 390 450 450 |CE~OQE=v,_
tee CE to Output Delay 450 350 390 490 650 |OF = v,
o€ Output Enable to Output Delsy 120 120 120 160 200 |CE=v
tpr Output Eaable High 10 Output Flost| 0 100 0 10| 0 w000 100 100 [CE=v,,
oK Output Hold from Addresses, CE or 0 0 0 0 ] CE-DE- Viu
OF wnichever Occurred First
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ELECOM . TCM5087
IRCUITS _ TONE ENCODER

m—

foulures

. Wlo.-wpply vollage range : 2.0 10 10.0 Vonis
o. Mnimal slanddy power fequifemant

) DO (Ve U
e Use of Inexpensive iciovision color-burst ;a»:sw’nm W"’ '_c."t onbut
crystal (3573545 MH2) 1o provide highly ac- SwIlCr o] pivat 10n¢
curste and slable lones cou v e
'» Elocuronic of micioprocassor ulbmnu leters con 2 Jomsoed - 0] AOW T3
face capabill
g v cas 7] e
¢ Minlmum exlamal pans requliud v (vl o e
s Total Harmonlc Distortian compllea wiith In- Nt ATA S wute
dusiry slands(ds nput ouiPul
OLCRIATOH s| Cae
o On-<chip auxlllary tuncilona for swilching ouiryl

* Dusl-itnew and pingle-tona Capatilily

o Lingle-lone of O tone solection by measns
ol the mujum k‘y .nw P‘“ FIGURE 1 - PIN CONFIGURATION

¢ Device power cerived clruclly trom tha tole-
phone lines of small balteries {v.g., ¢ Voits)
due 10 CMOS low power circultry.

® PEP 3 processing avallabee

¢ Deaignea 10 be Inlarcnungcsble with Mostck
MKX5087

onessl description ’

The TCM5087 15 spacilicaly desynad 1or tho dual-10ne lelophone dialng syslem. [Lis @ monukihie tnlegrde.
tod cucuil unng CMOS technoloyy 10 30aiton 10 wide supply vollage opossiion, tha Tung Encoder pove’

ey l_tillt_.lldlud oulpul, BNGle Cuntall Slalc kayDCA/d Wipuls, opposite polanty WwOiIC vutpuls as \wu us
syl i INRDR pan.

A naxpenuve TV Crystal 13 usod 10 gunotale vghl Giffetunt audio sinusowdal lnqum;m.s. The tonus
bulalay ko gual-tone mulli-lfvQuoncy (D11al ) tuicphono diallusg dre Jgidaily sytubasizud o0 thy clup.

The convanuonal R-28 laddur nutwnilt 15 Lsod 10 provide gn-glup dwgdal Lo analoy convursion The cuttunt:
lrvUllage Vanslommation tor D-u-A conveiler 13 sccomphshud by the seiny Oputationgl ainpilive wheh
M3 up the » OW-QOouP » und » NON-QIUOP = diynala. The wavwlwimy guiwiatud 10 Huy maniwf have
vory iow Tulal Hamone Distortivn. Motvover, tho ltoquuncy stabiity of ttus Tone Livudor cumphey with
Hundard DTMF spociicalions withioul nuud tut any ltuguency adpustinunts
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