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Abstract
This paper presents the development of internet and telephone network interface equipment. It's use

VOIP to connect between telephone subscriber. This project use for internation call and no chard.
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5.29950AKLAZIINY INTANT ( Hook Switch circuit)

6.2497 Cross Point Switch ( Cross Point Switch circuit)

T.QQﬂiiﬂ?BQIﬂiﬁwﬁ { Telephone circuit )

3.L1 WIANHIOIF N ( Power Supply circait)
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* 0 1 0 0 0,1 0 0 0 Lo A0NU J3
2 0 1 0 0 1,0 0 0 I L1 fnAy Jo
5 0 1 ¢ 0o 110 0 1 0 LI agdu Il
8 0 ] o 0o 110 1 0 0 L1 @ani J2
0 0 1 0 0 1 1 0 0 0 L1 @0n1 J3
3 0 1 0 1 0|0 0 0 1 L2 anfiu Jo
6 0 1 o 1 0|0 0 1 0 L2 Apdu J1
9 0 1 0 1 o0l o0 1 0 0 L2 aefiil J2
# 0 1 0 L o0l 1 0 0 0 L2 apfu 13
FLASH 0 1 0 1 1 00 1 0 L3 @ofy J1
PAUSE 0 1 0 1 1 01 0 0 L2 Ao J2
REDIAL 0 1 0 1 1 1 0 0 0 L2 Apfy J3

ﬂ'lﬁ'ls‘lﬁ 4.1 UITAINBNINADBINIINDATHI DN MTS804



T

4.4 MInaaeaesRIHad YN NDg ( Generator DTMF )

M5 4.2 nansFanaDTMF fldonnlediues sco102 iiedousin R1,R2,R3.R4,

€1,€2,C3 limaned

Keyboard Scanning Pin Output
R1 699
R2 766
R3 848
R4 948
Cl 1216
C2 1332
C3 1472

vl

|

a
H

L

[F%



<

d‘. T Tl ﬁ'
s 4.5 raaesddezesATaTo U R AN Eed

U 4.6 HaA§ITg90sATINTOUANAIUDIAL

€ad|

L

o,



Kl
1
= .
[
4
€
-
L
*
&
S

5191 4.7 yeAe5Ua 92925 Cross Point Switeh

3
b

: \ 4 a4
U7 4.3 smasgaensasnsesinssing

LA
L



=
5

5041 4.9 uamegUaesasiulnsneuinsames

ji_i

i
=4

il

4

T

£

0 uaaaslens e TIageLda IR AN

L



Uit 4.12 urasgileheveananeminsaiiionns

LAh

=)



unfis
o o
undasamnzimayy
qy ) T V o ¥ r q’ 1
nnkanInaasd lulassnuilnaghdumeuealasanueu idedaduiimele
3 o 3 t oo =] r e : i o o

AlrmnsoaunniuldiduedsduantivniduseaInssnuiidaniemesduesmniuas
yerilTAail
4 d d
Muoiani

Ldyauszningaunnfeudiauuiiessiniees ludiunia suroiiguaindinith
2 BYe o R v q o a o oA & o g
authmineTidaiumenguialdiinsud lvTasldreessnedos Insdnsindeiuaani 14

T 3

Tugmudosdaoudedy

2.Aadryny M5 UNILINABNANADT I INITUN TN AMA T B A1 Y09815 AL
3/ ] = ar 3 o : -] 3! o 1 = o o
THaetldansedamadyg o lddaiumanguiuwd luTaomsuonns1idssnitaneuniame sty

s o ¥ 3 A a oo ¢ ' o g W - w 1 o Y

g1 lasldnlouawuvyduinauinded Idssfmadygruaeqeunsaiauld

o F'y
Muzerii

= v ar = =] o
LiAanIsHiwesdyaaiveiwmiweseusuld



L I -
HHIAD DY

k4

] aa o ar & ] = of ar
1. Aawey anulwyad waz ifena  9a3ssal | szuuTnsdwvimalnasdumesnia | aoiiu
maTuTatwszaeundinunrisatanszala , 2543

a - o= s d N 4 1A d o ar =) v %
2.0y wAey unzaz , Tnsdwihunseveduaduia | anituma Iulabwszeomndudinu
NHITAANTZUN | 2543

3 d o o

3. ouee yuniz ey, madszgnaldasdulnsaeninsamed , aoithuna Tulaiwszvoumndui
AUNMITANIZIY , 2546
Webside

http://www alldatasheet.com

http://www.silaps.com



MARHIN



L3

v

[3 z |
]
oy |
[
okl gy g
LROTUEILE LALLM Eatt.
! £ Ly repny st
v
T—| Im.l
Enul—r 12z
=t 13
‘TvasAdn
zzsy i
W o wo .
TR e A wyal wxW
Lt Tivix o
HEdem cu
Hilmenl Amha P 7
[ m— 3 5E v
i L lim o
@ i —
3 P i
- g 2o 2w
2 M |;.I.MH w"._ LRISMS I (I
(3] 14 - 15 Eull
J R P 117 0" i é_— ‘_
v tod Ol = |2
AR _L O ¢ b drw oz w 2o
(BN AL tom 1u !
’ fEO ], |58 oo ow Elsizlzlat
[ THD o [ 4o 1 bl
| [ Ut A
i
2 L.
H -
AL
ey
00 e |
0
1L I v T
[~ar
- I
PR
e
zr
u
) 3 [ T 1




9 14 ¥ - : T -
N R O Y, L e i i i (S iy L _u__._ﬁ!.ﬂ.i.!ﬁ.r_ a0l

ey YT LT ELLT]
a AN,
wim oy RPN vay
phz.w_w..—_.;z. .
BL ookt i
a1
L
"

i

ansior Appatior
4D

o
Aczancy AonT4
5 et
1

MEz
¥

BANZ]
n

%
<

Hoat
[

ol
o

&o\”
AN
RV g\. AV

A INEME
—-

o

S
Y




9 5 [ — £ _ i _ !
AT B AU L, U (3 S 5 e o e
o PR JO0T INIT T
[ . .
O - Ll ) LLH
Taplrercoo e 7 anro 4l - dnol
- 2L H = 12! [l=5
= a
¥ = i _\ % ANET TV
I | or ®w
ILLITKY ELTA
n
FU O3
O
i FISIL
s L) s O D ——
O luz  pew | B .“ | o j—— [P .o Q) () vt
e A rorem ol 1 o L ¥ M|
ant i S s DR o R PO S al
o ) 3 o
dnong i sy eic LSS | 0t o ——¥o o —% - 13
Torde [TV owoow G R R
- ] wlul mA w1 S
]
5
T
A A
peyey n
9.
fareni '
o wrt L] 53 EL)
oA 1—11
B ¥ LI >
o £ IS b= T 5 5]
2 H |
5 Lo 180 T
005 WA E
LYo
- szuy po
2 o
AL 1
kA AL
[
, r dnr Joer |
3 Lt et 0 Bt
SIS FISTL i
] | 1| jame — L.
F Vi e ol i 0 < o e b mon
T Uz o —f =t o LT amo1
—{ w1y — -t a J . W e
ant . )t af—=— o _w I U
- el Ny W e P A i
LIt M, oyl ] k1) ] o / 0 ]
9] 1 — S oo vi i1l ¥ A M
o rmd i
]
ﬁ WML 0EE
% 18
a A T
Ase
i
pratotes|
o
9 s ¥ x t % t




; PORT CUTPUT

d
Tlsunsunauiunas Port Output

Az BIT P1.0
Al BIT P1.1
. BIT P1.2
D3 BIT P1.3
D2 BIT Pl.4
D1 BIT F1.5
Do BIT P1.6§
SW_HOOK BIT P3.1
MR BIT P3.2
SW_CHK_TONE BIT P3.4
ON_Sw BIT P3.6
; PORRT INPUT

CHK_RINGING BIT P3.0
CHK_P8 BIT £3.3
CHK_BUSY BIT P3.5

ORG Q00QH
MAINI: MOV P1, #COH

MOV P2, #00H
MOV P3, #00H
SETB MR

SETE P3.3

ACALL DELZY2
ACALL DELAY2Z
ACALL DELAY2
ACALL DELAYZ
LCALL DELAY2
JNE CHK _RINGING,S
BCRALL DELAY2
SETB ON_SW
ACARIL DELAY
CLR ON_SW
ACALL DELAY
SETB SW_HOCK
ACALL DELAY2
ACALL DELAY2
ACALL GEN_DTMF1
SETB SW_CHK_TONE
ACALL DELAY?2
ACALL DELRY?2
ACALL DELAY2

JB CHK_BUSY, %
ACALL DELAY2
ACALL DELAY2
ACALL DELAY?2

JB CHK_P8,$
ACALL DELAY?2
ACALL DELAY?Z
ACALL DELAYZ
CLR SW_HCOK
ACATL DELAY2
CLR SW_CHK_TONE
ACALL DELAY2
SOMP MAIN1



GEN_DTMF1:

DELAY1:
DB3:
DB2:
DB1l:

DELAY :
DA3Z:
DAZ2:
DAl:

DELAYZ2 :
DC3:
DC2:
DC1:

END

MOV P1,#00000000E

ACALL DELAY1
CLR MR

ACALL DELAY1
SETE MR
;REDIAL

MOV P1,#00111000B
ACALL DELAY
CLR MR

ACALL DELAY
SETB MR

MOV F1,#00000000B
ACALL DELAY1
CLR MR

ACALL DELAY1
SETB MR
ACALL DELAY2
ACALL DELAYZ2
ACALL DELAYZ2
ACLRLL DELAY2
ACALL DELAY2
RET

MOV R7,#02H
MOV R6,#O0FFH
MOV RS, #0FFH
DJNZ R5,DB1
DJNZ E6,DB2
DJNZ R7,DB3
RET

MOV R7,#04H
MOV R6, #OFFH
MOV RS, #0FFH
DJNZ R5,DAl
DJNZ Ré,DA2
DJNZ R7,DA3
RET

MOV R7,%#08H

MOV R6, #0FFH
MOV RS, #0FFH
DJNZ R53,DCl

DJNZ R6,DC2

DJNZ R7,DC3

RET



eatures

Compatibte with MC5®51 Products

8K Bytes of in-System Reprogrammable Downloadable Flash Memory
— SPi{ Serial Interface for Program Downloading
— Endurance: 1,000 Write/Erase Cycles

2K Bytes EEFROM
— Endurance: 100,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

256 x 8-hit Internal RAM

32 Programmable 1/O Lines

Three 16-bit Timer/Counters

Nine interrupt Sources

Programmable UART Serial Channel

SP! Serial Interface

Low-power ldle and Power-down Modes

Interrupt Recovery from Power-down

Programmable Watchdog Timer

Dual Data Pointer

Power-off Flag

lescription

1e AT89S8252 is a low-power, high-performance CMGS 8-bit microcontroller with 8K
#es of downloadable Flash programmable and erasable read-only memory and 2K
rtes of EEPRCM. The device is manufactured using Atmel's high-density nonvolatile
emory technology and is compatible with the industry-standard 80C51 instruction
3t and pinout. The on-chip downloadable Flash allows the program memory to be
programmed In-System through an SPI serial interface or by a conventional nonvol-
ile memory programmer. By combining a versatile 8-bit CPU with downloadable
ash on a monolithic chip, the Atmel ATB9S8252 is a powerful microcontroller, which
-ovides a highly-flexible and cost-effective solution te many embedded control
>plications.

1e ATB9S8252 provides the following standard features: 8K bytes of downioadable
ash, 2K bytes of EEPRCM, 256 bytes of RAM, 32 I/O lines, programmable watchdog
ner, two data pointers, three 16-bit timer/counters, a six-vector two-level interrupt
‘chitecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition,
‘e ATB9S8252 is designed with static logic for operation down to zero frequency and
1pports two software selectable power saving modes. The ldle Mode stops the CPU
hile aliowing the RAM, timer/counters, serial port, and interrupt system o confinue
inctioning. The Power-down mode saves the RAM contents but freezes the oscillator.
sabling all other chip functions until the next external intesrupt or hardware reset.

he downloadable Flash can be changed a single byte at a time and is accessible
irough the SP1 serial interface. Holding RESET active forces the SP1 bus into a serial
rogramming interface and allows the program memory to be written to or read from
niess lock hits have been activated.

AlMEL

A

N

8-bit
Microcontroller
with 8K Bytes
Flash

AT8958252
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Supply voltage.
Ground.

Port 0 is an 8-bit open drain bi-didirectional 1/0 port. As an oufput port, each pin can
sink eight TTL inputs. When 1s are written to port O pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multipiexed low-order address/data bus during
accesses to external program and data memary. In this mode, PO has internal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1 is an 8-bit bi-directional {/O port with internal pull-ups. The Port 1 cufput buffers
can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulied high
by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are exter-
nally being pulled low will source current {I, } because of the internal pull-ups.

A T S0'S S 2552 050
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ort 2

ort 3

AIMEL

a

Some Port 1 pins provide additional functicns. P1.0 and P1.1 can he configured tc be
the timer/counter 2 external count input (P1.0/72) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.

Furthermare, P1.4, P1.5, P1.6, and P1.7 can be configured as the SPI slave port select,
data input/output and shift clock input/output pins as shown in the following table,

Port Pin , Alternate Functions

D P1.0 | T2 (external count input to Timer/Caunter 2). clock-out

P1.1 | T2EX (Timer;’C;J_Jr;t:.-ayr';(;éhrtruﬁr‘efre\oad triggerréﬁahdirection central)

P14 " S5 (Slave port select inpx;'rtﬂ)m o
P15 MQSI {Master data outp;-J;.—s-:—l-;ave data input p_lnfor .-S.PI channel)
P1.6 MISC (Master datma‘mp;.l{ glawve data outpruri pi;1 for SPI channel) ‘
P1.7 SCK {(Master clack output, slave cioékuz;;)ut pin for SP! channel) ‘

Port 1 alsc receives the low-order address bytes during Flash pregramming and
verification,

Port 2 is an 8-bit bi-directional /O port with internal puli-ups. The Port 2 output buffers
can sink/source four TTL inputs. When 1s are written to Paort 2 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled low will source current (1) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory
and during accesses to external data memory that use 16-bit addresses (MOVX @
DPTR). In this applicaticn, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data memory that use 8-bit addresses (MOVX @ Ri), Port 2 emits
the contents of he P2 Special Function Register.

Fort 2 also receives the high-order address bits and some control signals during Flash
prcgramming and verification.

Port 3 is an 8-bit bi-directicnal I/Q port with internal pull-ups. The Port 3 output buffers
can sink/source four TTL inputs. When 13 are written to Port 3 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulled low will source current {l, ) because of the pull-ups.

Port 3 receives some control signals for Flash programming and verification.

Port 3 also serves the functicns of various special features of the AT8958252, as shown
in the following table.

A T S 9SS 3252 0000000000000
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LE/PROG

A/VPP

‘TALA1

.TAL2
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Port Pin : Alternate Functions
P3.0 | RXD (seriat input port)
P3.1 \ TXD (serial output port}
- P3.2 | INTO (externa interrup}-(il"}r
P3.3 INTT {exte_zrna& interrub& 1\ |
| VF’3.4 - TO (time?a extern;I--in[;L.jt}r -
i P3.5 T1 (timer 1 exter;valwimput} -
| P3.5 | WR {external data merr;nory write strobe]
PS? ‘ RD (externai data mem;ry reac strobe)ﬁ o

Reset input. A high on this pin for two machine cycies while the osciliator is running
resets the device.

Address Latch Enable is an output pulse for latching the low byte of the address during
accesses to external memory. This pin is also the program pulse input (FROG) during
Flash programming.

In normat operation, ALE is emitted at a constant rate of 1/6 the osciltator frequency and
may be used for external timing or ciocking purposes. Note, however, that one ALE
pulse is skipped during each access to external daia memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR jocation 8EH. With the
bit set, ALE is active only during a MQVX or MCVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in
external execution mode.

Program Stere Enable is the read strobe to external program memory.

When the AT89S8252 is executing code from externai program memory, PSEN is acti-
vated twice each machine cycle. except that two PSEN activations are skipped during
each access to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to
fetch code from external program memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be internally fatched on reset.

EA should be strapped to V. for internal program executions. This pin also receives the
12-vglt programming enable voltage (V,.) during Flash programming when 12-volt pro-
gramming is selected.

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

Cutput from the inverting oscillator amplifier.

ATMEL ;
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P cmos MT8804A
MlTEE 8 x 4 Analog Switch Array

~—
Features ISSUE 2 Octeber 1985

«  Microprocessar compatible control inputs

«  On chip control memory and address decoding
- Row addressing

«  Master reset

+ 32 crosspoint switches in 8 x 4 array

= 5.0V to 15.0V operation

« Low crosstalk between switches

+ Low on resistance: 90Q (typ.) at 13V

+ Matched switch characteristics

+  Switches frequencies up to 40MHz

Applications

+ PABX and key sytems

- Data acguisition systems

« Test equipment/instrumentation
« Anpalog/digital multiplexers

Ordering Information

MTB8B04AC 24 Pin Ceramic DIP
MT8BC4AE 24 Pin Plastic DIP
MTBBO4AP 28 Pin PLCC

-40° to 85°C

Description

The MT8804A is a CMQS/LS! 8 x 4 Analog Switch
Array incorporating control memory (32 bits), deca-
der and digital logic level converters. This circuit has
digitally controlled analog switches having very fow
"ON" resistance and very tow "OFF" leakage current.
Switches will operate with analog signals at
frequencies to 40 MHz and up to 15.0Vp-p. A
“HIGH" on the Master Reset input switches all
channels "OFF* and clears the memory. This device
is ideal for crosspoint switching applications.

AE DO D1 D2 B3 VoD VEE V83
¥ Yy vy v %
1 1
AD -
Al - 3tos Lateh 8 x4 Li O
Decoder atches Switeh {=0-7)
A2 - Array
8 32 : L
3 'y [
¥ r
MR, J 1O (i=0-3)

Figure 1 - Functional Block Diagram
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[T8804A CMOS

I do-aSms
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v [ 2 230 L3 (¢ To o -
o3 221 | L4 NC O35 y 25| LS
o] 4 211 Ls DO 6 24 L6
Jo[] & 2087 L6 Jodgv 23| L7
D1 6 1987 L7 D18 22 1 MR
JU[] 7 18] MR J1ga 218 AE
0210 203 A2
b2 ] 8 7L AE X=EE 195 ne
2010 181 a2 T
D3 ] 10 1511 A1 T T OO0
43 1 14 A0 S0 0
. o L N =
vSS 112 13;} VEE 0 peal
24 PIN CERDIP/PLASTIC DIP ZBRINPLCC

in Description

Figure 2 - Pin Connections

Pin #* Name Description
1-3 L2-L0 [L2-LO Anaiog Lines (Inputs/Qutputs): these are connected to the L2-L0 calumns of the
switch array.
4 Do DO Data (Input}: Active High.
5 JO J0 Analog Junctor (Input/Qutput): this is connected to the JO row of the switch array.
B Dl DI Data (Input). Active High.
7 J1 J1 Analog Junctor {Input/Qutput): this is connected to the J1 row of the switch array.
8 b2 D2 Data (Input): Active High.
9 J2 J2 Anatog Junctor (Input/Output): this is connected to the J2 row of the switch array.
10 D3 D3 Data (Input): Active High.
11 J3 J3 Analog Junctor {Input/Qutput): this is connected to the J3 row of the switch array.
12 Vgg |Digitai Ground Reference.
13 Veg Negative Power Supply.
14-16 AQ-AZ |A0-A2 Address Lines (Inputs).
17 AE Address Enable/Strobe (Input): enables function selected by address and data. Address
must be stable before AE goes high and D0-D3 must be stable on the falling edge of the
AE. Active High.
18 MR Master RESET (Input): this is used to turn off all switches. Active High.
19-23 L7-L3 |L7-L3 Anaiog Lines (Inputs/Outputs): these are connected to the .7-L3 columns of the
switch array.
24 Vpp  Positive Power Supply.

Plastic DIP and CERDIP only




cMos MT8804A

Functional Description

The MT8804A is a CMOS/LSI 8 X 4 Analog Switch
Array incorporating an 8 X 4 analog switch array,
address decocder, control memory, and digital logic
level converter.

The analog switch array is arranged in 8 rows and 4
columns. The row input/outputs are referred to as
Lines (LO-L7) and the column input/outputs as
Junctors (J0-J3). The crosspoint analog switches
interconnect the iines and junctors when turned "ON”
and provide a high degree of isolaticn when turned
“OFF”. Interchannel ¢rosstalk is minimal despite the
high density of the analog switch array. The contral
memory of the MTB8804A can be treated as an 8
word by 4 bit random access memory. The & words
are selected by the ADDRESS {A0-A2} inpuis
through the on chip adcdress decoder. Data is
presented to the memeory via the four DATA inputs
(D0O-D3). This data is asynchranously written into the
control memory whenever the ADDRESS ENABLE
(AE) input is HIGH. A HIGH level written into a
memory cell turns the corresponding crosspaint
switch “ON" while a LOW level causes the crosspoint
to turn *OFF".

Only the crosspoint switches corresponding tc the
addressed memory word are affected when data is
written into the memcory. The remaining switches
retain  their previous states. By establishing
appropriate patterns in the control memory, any
combinaticn of lines and junctors may be
interconnected. A HIGH level on the MASTER
RESET (MR) input returns alt memary locations to a
LOW level and turns al! crosspoint switches "OFF”
effectively isolating the lines from the junctors. The
digitai logic level converters allow the digital input
levels to differ from limits of the analog levels
switched through the array. For example, with

oM RrIIB anCE

Figure 3 - On Resistance vs. Temperature
(lnput Signal Voltage=Supply Voltage/2}

Vpp=5V, Veg=0V and Vgg=-GV, the contral inputs
can be driven by a 5V sysiem while the analog
voitages through the crosspoint switches can swing
from +5V to -GV.
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Figure 4 - On Resistance vs. Input Signal Voltage

8x8 Analog/Digital Switch

Two MT8B04s configured as shown. implement
an 8 x § analog/digital switch. The switch capacity
can be expanded to an M x N array of inputs/
outputs. Expansion in the M dimension is as
shown with the MT3804A lines (LO-L/7}
commoned. Expansicn in the N dimension is
accomplished by replicating the circuit shown and
connecting the MTB8804A junctors (JO-J3) in
cammon. The address and data control inputs of
the MT8804A’'s can be connected in common for
any size and switch provided that the address
enable (AE) inputs are driven individually. A
particular signal path is connected by setting up
the appropriate signals or the address and data
lines and taking the corresponding address
enable input high. The master reset (MR}, when
taken high. disconnects ail signal paths.

TIUTREE
DEINLE x

JeARBISA . ar P .

1 3 i -
[ e L LY TR
[ [T e SRS T ¥ 11
] SRR WSS R ] | T
1 mae i | SUIPLY
i . TR T —— %;"‘H:*“;
; . bttt W
; 4 "““"‘“""_"—"1 L F
[ PP i CThs
A EE N -
- } H H i
17w | i 1
ﬁ.-r.__L',?..._l..'_ﬁ_“ end
L I VUL ——

!
T

Figure 5 - 8 x 8 Analog/Digital Switch
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1T8804A CMOS

bsolute Maximum Ratings* - Voltages are with respect ta V¢ unless otherwise slated.

Parameter Symboi Min } Max Units
1 | Supply Voltage Vop-Vss -03 16 v
Voo Veg -0.3 16 v
Vgg Vee -0.3 16 vV
2 | Analog Input Voltage Vina Viee-0.3 Vpp+0.3 V
3 | Digital input Voltage VN Vg5-0.3 Vppt0.3 vV
4 | Current on any Logic Pin I 10 mA
5 | Storage Temperature Tg -65 +150 °C
6 | Package Power Dissipation PLASTIC DIP Po 0.6 w
CERDIP Po 1.2 W
Sxceeding these values may cause permanent damage. Functional operation under these conditions is not imphed.
ecommended Operating Conditions - voltages are with respect ta Vee unless olherwise statea.
Characteristics Sym Min Typ Max Units Test Conditions
Operating Temperature Ta -40 25 85 | °C
2 | Supply Voltage Vpo-Vss 5 5 15 |V
VooVee | 5 10 15 %
VssVee | 5 10 v
3 | Analog Input Voltage Vina VEE Vop W
4 | Digital input Voltage Vin Vssg Voo v
C Electrical CharacteristicsT - voltages are with respect to Vg =Veg=0V.
5 Characteristics Sym | Min | Typ® | Max | Units ‘L Test Conditions
1 | Quiescent Supply Current ) 1 100 WA Vpp=15V. All digital inputs at
- Vin=Vgs 0r Vpp
2 | Off-state Leakage Current loFs £0.1 | 500 nA 1 Vpp=13V, Switch is "Off'
(Any line ta any junctor) f IV - Vit = Vop - Ve
3 | Input Logic “0" level ViL 3.0 Y Vpp =10V
1.5 vV VDDZSV
Vina=Vpp through 1k€2
4 | Input Logic “1” level . ViH 7.0 % Vpp =10V
f' 3.5 V| Vpop=hV
Viya=Vpp through Tk
5 | Maximum current through imax +8.0 mA Vpp=13V
i Crosspoint Switch

DC Electrical Charactenstics are at ambient temperature (25°C).
Typical figures are for gesign aid only; not guaranteed and not subject 10 production testing.

'C Electrical Characteristics- Switch Resistance - Vg i8 the external OC cffset applied at the analog I/O pins.

5 Characteristics Sym 25°C 70°C | 85°C | Units Test Conditions
Min | Typ | Max Typ Typ
11 On-state VDD=13V RON 60 90 108 105 110 i VSS:VEE:OV'VDC:VDD/2’
Resistance Vpp=10V 105 | 160 120 125 (] V-Vl =08V
Vpp= BV 290 | 650 | 320 | 325 0o
2| Difference in on-state : g
resistance between i
| two switches !
VDD=13V ";“RON | 20 20 20 L2 VSS:VEE:OV'VDC:VDD’Q!
Vpp=10V L 20 30 30 0 - V= 0.8V




cMos MT8804A

AC Electrical Characteristics' - Crosspoint Performance -vy is the externai GC ofiset applied at the analog
UG pins. Voltages are with respect to Vpp=10V, Vgg=Vge=0V unless otherwise sialed.

Characteristics " Sym | Min Typi Max | Units Test Conditions
1 | Switch Line Capacitance Cis 5 pF
2 | Switch Junctor Capacitance Cosg 20 pF
3 | Feedthrough Capacitance C 0.2 pF
4 | Frequency Response Faae 40 MHz | Switch is "ON"; Vpe=5Y,
Channel "GN Vina=5Vpp sinewave
20LOG{Vpyt! Vina) = -3dB D f= 1kHz; R; = 1kQ
5 | Total Harmonic Distortion THD " Switch is "ON"; VgeVgs=0V
Vop=18V/Np=7.5V 0.1 % Vina=0Vpp sinewave
VDD:’iOV'{VDC:SV 0.2 ) f= 'H(HZ.
VDDZSV/VDCZZ‘SV 1.0 4 RL = 10k
6 | Feedthrough FDT -50 dB Al Switches "OFF™ Viya=
Channel "OFF" SVpp sinewave f= 1TMHz;
Feed.=20L0G (Vout/ Vina) R = 1kQ, Vpe=5V
7 | Crosstalk between any two Xiatk -40 dB Vina=2Vpp sinewave
channels for switches Li - Ji and f= 1.0MHz; R_= 600€
Lj - Ji. ‘
-90 di Vina=2Vpp sinewave
Li - Jiis "ON® f= 3.4kHz; R = 600€
Lj - Jj is "OFF"
VDC =5V
Xtalk=20LOG {V /V|;)-
8 | Propagation delay through tpg 10 ns C =50pF
switch |

1 AC Electrical Characterisiics are at ambient temperature {25°C).
+ Typical figures are for design atd only, not guaranteed and not subject to production testing.

AC Electrical Characteristics® - Control and /O Timings- voitages arz with respect lo Vgg=Vgg=0V unless
otherwise stated.

Characteristics Sym | Min '!'ypic Max | Units Test Conditions
1 | Digital Input Capacitance Co 5 | pF Vpp=10V
2 | Setup Time DO-D3 to AE thg 150 , ns Vpp=10V
200 ns Vpp=5V
3 | Hold Time DO-D3 to AE toy 120 ns Vpp=10V
300 ns | Vpp=>5V
4 | Setup Time Address to AE tag 0 ns Vpp=10V
50 ns Vpp=5V
5 | Hold Time Address tc AE tam 120 ns V=10V
300 ns Vp=5V
6 | AE Pulse Width tagw | 100 ns Vpp=10V
250 ns Vpop=5V
7 | AE to Switch Siatus Dela t 200 300 ns ! Vpp=10V
! i 850 | 900 | ns | Vop=5V See Note 1
8 | DATA to Switch Status Dela i 250 400 ns Vop=10V
’ tE;‘Z 650 | 1000 . ns vgg=5v sSee Note 1
9 | MR tao Switch Status Delay R 250 400 ns Vpp=10V
500 600 ns VDD:SV See Note 2
tMRR 200 350 ns ‘ VDD=1DV
500 750 ns | Vpp=5V

+ AC Elecincal Characteristics are al ambient temperature {25°C).
1 Typical figures are for design aid cnly: not guaranteed and not subject 10 production testing.
Note 1 R = 10k, C =50pF
Note 2 R, = 1k&x C, =50pF

Digital Input rise time {tr) and fall time (tf) = 5ns.
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Figure 6 - Contral Memory Timing Diagram
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LM567/LM567C
Tone Decoder

m High rejection of out of band signals and noise
B immunily (o faise signais
n
=

General Description

The LM56T and LMSG7C are general purpose tene decoders
designed to provide a saturated transistor switch to ground
when an input signal is present within the passband. The cir-
cuit consists of an | and G detecter driven by a voltage con- . K
trolled oscillator which determines the center frequency of Apphcatlons

the decoder. External components are used io indepen- Touch tone decoding
dently set center frequency, bandwidth and output daiay. Precision oscillatar

]
]
u Frequency meritonng and coniral
Features a Wide band FSK demoduiation
u
[ ]
| |

Highlv stable canier frequency
Center frequency adjustable from 0.01 Hz to 50C kHz

= 70 1o 1 frequency range with an exiernai resisior

m Logie compatible outpul with 100 mA current sinking
capability

m Bandwidth adjustable from Q to 14%

Ultrasonic comrois
Carrier current remate onirois
Comrnunications paging decoders

Connection Diagrams

Metal Can Package Dual-In-Line and Small Qutline Packages
ouTPUT
output _ 1 '
-~ |— ourruT
CUTPUT o GND FILTER
FILTER
1gor _2 !
Loop TIMING FILTEA ] [ GND
FILTER CAPACITOR
TIMING INPUT — [reanst L& iming
INPUT AESISTOR AL CAPACITOR
gt vt —] {5 fMING
DSDO6ATS-+ AESISTOR
Top View GS00MaT2
Order Number LM56TH ar LM56TCH T R
See N5 Pachkage Numhber HOBC op View
Order Number LM567CM

See NS Package Number MQBA
Order Number LMS67TCN
See NS Package Number NOBE

£ 1899 Nalionat Semiconductar Corporation D5006975 www.national.com
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Absolute Maximum Ratings mete 1)

If Military/Aerospace specified devices are required.

Operating Temperaiure Range

LMBE7H -55°Cto +125°C

please contact the National Semicanductor Sales Office/ LMSG7CH, LM3B7CR. LM5G7CN 0°C o +70°C
Distributers for availability and specifications. Solganng Inicrmation

Supply Voltage Pin oy Dual-ir-Line Package

Power Dissipatian (MNote 2) 1100 MW Soidering (1) 5o 260 C
Vg 15y Smatl Cuthne Package

V. -0V Vapor Phase {80 sec) 215°C
\,f; W, + 0.5V Infrarad {15 sec.) 220°C

See AN-250 "Surince Mounting Methods and Their EFect
on Product Relisbiiity” for other mathods of soldering
surface mount devices.

Starage Temperature Range -55°C to +150°C

Electrical Characteristics
AC Test Circuit, T, = 25°C. V™ = &8V

| . LM557 LM567C/LM567CM .
Parameters Canditicns n - Units
Min ! Tyvp Max | Min Typ Max
Power Supply Voitage Range 4731 50 a0 | 473 58 9.0 W
Power Supply Current Quiescent R, =20k 5 @ 7 10 mA
Power Supply Current Activated R, = 20k ] i 13 12 15 mA
Input Resistance 18 20 15 28 kel
Simailest Datectable Input Voltage L =100 mA f =8 20 25 20 25 myvrms
Largest No Output Input Voltage lo. =100 mA, f;=F, 16 15 H 18 myrms
Largest Simultaneous Cutband Signal to o
Inband Signal Ratio " 5 a8
Minimum Input Signal to Wideband Noise | B, = 140 kHz & & 4B
Ratic
Largest Detection Bandwidth 12 14 16 10 14 18 | %off,
targest Detection Bandwidih Skew 1 2 % aof F,
Le_xrgest Detection Bandwidth Variation 01 +0 e
with Temperature
rgest tion Bandwidth Variation 4.75-6.75V
t'?tr? Sup?).le;e\foiiagzmc t ° e =i e * e WY
Highest Center Frequency 100 500 100 500 kHz
Center Fraquency Stability (4.75-5.75V) 0<T, <70 35 =60 is*a .
-85 < T, < +125 a5 = 55 = PPy <
149 140 pom/ G
Cenler Frequency Shift with Supply 4.78V-6.75V 5.5 1C 04 Q Yol
Voltage 4. 75V-av 2.0 2.0 Yol
Fastest ON-OFF Cycling Rate 1720 £.420
Qutput Leakage Current W, = 15V oot 25 .01 25 WA
Qutput Saturation Voliage g, =25 mV, Iy =30 mA [18ed P4 .2 04 Y
e, = 25 mV, I; =100 mA 0.6 1.0 0.6 106
Qutput Fail Time 30 30 ns
Quiput Rise Time | 180 150 ns

Note 1: Absoite Maximum Raings indicale limals beyond which damage w ike device may oscur. O
tional, but de pol guarantee specific performance imits, Electrical Characiersiios state DU and &

antee specific verfomance linuts. This assuemes thal

the device i within ine Cperatin,

Ahven, Nowewver, the typicat vaiue is a good indication of tevice pericrmance.
p q o

r particular last condticns which gear-
v iof prrameiers where nt ansl is

Mate 2: The maximum junclion temparature of the LMS&7 and LMSGTC is 150°C. =ar operaling 2l elevaied orineratures, dewces in e TO-5 pacxage must te de-

raled pased on a themal resistance of 1A0°CAN, junction ta amgient or 45 G

tance: of 110°CAY, junction w ambienl. For the Small

Culkne package, the dev

Nate 3: Reier lo RETS567X drawing for specifications of military LIM5SE7H version.

melion Lo case. Foe thi DI 6
1 must be derated Based of @ tharmal resistance of 180°CAY. junction to ambient.

a st ba derdied based on a henmal resis.

www.national.com
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Schematic Diagram
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Typical Performance Characteristics (continued;

Typical Frequency Drift
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Detection Bandwidth as a
Function of C, and C;
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Typical Output Voltage vs
Temperature
1o T T
na Vep = SV
S - LA
> RE i f
z o2 . -
T b = G mA L~
I}
X as
ot . !
S B .
N ] :
E 1, =0 mh
= 02
Y I -
; T
o et L 1
5 .50 25 0 25 58 75 100 12§
TEWPERATURE {"Cl
D5008975-15%

Bandwidth vs Input Signat
Amplitude
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Typical Supply Current vs
Supply Voltage
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Typical Applications

Touch-Tone Deceder

]
[T
|,—{e. 3 91y &
' H

IMEET
[IEe 10 Hr

- _—

T %

i
%

Compaonent values (1yp)
R1 6.8 to 15k

R2 4.7%

R3 20k

C1 G.10 mfd

C2 1.0 mid 6v

C3 2.2 mfd BY

G4 250 mfd 6V

LRl

i

www Naticnal.com



Typical Applications (contnuea)

Oscillatar with Quadrature Cutput
+

R

= P
Lo

a1 < AL > 10HQ

90

Cannect Pir 2 1o 2.8Y 1o Inverl Dulput

DS0UGE75-6

Oscillatar with Double Freguency Cutput

f
“l

i,

LM557 E _I Ll Ll U v

2SO06AVE-3

f; = 100 kidz + 5V
“Note: Adjust far f, = 100 kHz.

Lm56?
2 §
]
TERRHNAL
(6%
“TT
AC Test Circuit
3
% _[. RY c1e
g = 2.0K ’| '\ 0031
7 3 5

A R
w——l——O !lllf’

LSS58 737

Precision Oscillator Drive 100 mA Laads

BERTTTEN

Applications Infermaticon
The ganter fracuency of the tona decoder s equal (o the free
“unning frequency of the VGO This is given by

!
f, = —
s 1.1 R G,
The bandwidth ot Ike fiter may be found from the approx-
mation

1070 L) -
".’ --J 2

Bw = noh ool T

Where:
v, = Inpu: voltage (valts rms}, V; < 200 mV

C, = Capacitance al Pin 2 (pF)

www. nalionat.com




SL74L.S14

Hex Schmitt-Trigger Inverter

H ST
This device contains six independent gates each of which performs P ANTIC
the logic INVERT function. Each input has hysteresis which increases
the noise immunity and transforms a sfowly changing input signal to a
fast changing, jitter free output. ! 1 SUFFY

T

ORDERING INFORMATION
SL74LS 14N Plastic
SL74LS 14D SOIC

T. =0°t0 70° C forall
packages

LOGIC DIAGRAM

PIN ASSIGNMENT

Bl
Al +‘Jj —2— T 5
arl e ull Ve
w102 [EYREY"
4 3 T 4 Al X0 Y6
204+ n i A
aafls Wil ¥5
43 3 Imj 6 ¥3 Y¥allnh -:: Al
oD [ 7 5L Y4
A+ —2] boi Y4
FUNCTION TABLE
as M O M s
Inputs Qutput
A Y
>
26 2T >et2 e L H
H L
PIN 14 =V
PIN 7=0GND

System Logic
Semiconductor



SL741L.S14

T —
MAXIMUM RATINGS’
Symbol Parameter Value Unit
Ve Supply Voltage 7.0 V
Vi Input Voltage 7.0 vV
Vaerr Outpur Voltage 33 y
Tstg Storage Temperature Range -3 o 30 °C
“Maximum Rati ngs are thase values beyond which damage to the device may vccar,
Functional operation should be restricted to the Recommended Operating Conditions.
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter ¥in Max Unit
Vee Supply Voltage 475 323 W
Ian Hieh Level Gutput Current -13 mA
lai Low Level Output Current 24 mA
Ts Ambient Temperature Range 0 -70 °C

DC ELECTRICAL CHARACTERISTICS over full operating conditions

Guaranteed Limit
Symbol Parameter Test Conditions wvin Max Unit
Voo Pasitive-Going lnput Threshold Ve =3V (.3 i v
Voltage
Vo Negative-Going Input Thresheld Ve =3V t4 1.9 \%
Voltage
Vy. - Wy Fvsteresis Ve =3V 0.4 v
Vik Input Clamp Veltage Vee =min, Iy =-18ma -1.3 A%
Vo High Level Output Voltage Ve = min, Iy =04 mA, 2.7 \'%
V=03V
Vi Low Level Cutput Voltage Ve =min. Ly, =4 mA 0.4 W
Vi=L9V
Ve = min. 1o, = 8 mA 1,5
Vi=t9 v
[ High Level Input Current Vee=max. ¥y, =27V 20 LA
Ve =max, Vig =70 V 0.1 mA
b Low Level Input Current Vee =max, Vi, =04V -4 mA
toy Output Shert Circuit Current Vee =max, V, =0V =20 -100 mA
{Note 1
le¢ Supply Current Total with Vee = max ¢ mA
outputs high
Tatal with 21
outputs low

S

System Logic

Semiconductor




SL.741.S14

AC ELECTRICAL CHARACTERISTICS (T, =23°C, Ve = 30NV U = 15 pl.
R =2kQ.t =15ns. t;= 6.0 ns)

Symbol Parameter E Min Max Unit
Epy s Propagation Delay. Input A to Quiput Y ; 2z ns
Epral, Propagation Delayv. Input A to Quiput Y i 2z ‘s

MNPLT A
OUTRTT Y
Figure 1. Switching Waveforms
ST MOINT . ¥
Q
R
TFROM {HITHT
CNDER TEST (Scz Mow 1)
 CCp——
S Hoie A

NOQTES A, G includes probe and jig capacitance.
B. All diodes are INOI1G or N300

Figure 2. Test Circuit

System Logic
Semiconductor
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FAIRCHILD

SEMICONISIUJCTOR T

DM74LS123

Dual Retriggerable One-Shot

August 1985
Revised Apri 2000

with Clear and Complementary Outputs

General Description

The DMT4LS123 is a dual retriggerable monostable multi-
vibrator capable of generating output pulses from a few
nano-seconds {0 extremedy tong duration up to 100% duty
cycle. Each device has three inputs permitting the choice of
either leading edge or trailing edge triggering. Pin (A) is an
active-l QW transition trigger input and pin (B} is an active-
HIGH ftransition trigger input. The clear (CLR} input termi-
nates the output puise at a predetermined time mdapen-
dent of the timing components. The clear input aiso serves
as a trigger input when it is pulsed with a low levei pulse
transifion (). To abtain the best trouble free operation
from this device please read the operating rules as well as
the Fairchild Semiconductor one-shot application notes
carefully and cbserve recommendaticns.

Features

W DC triggered from active-HIGH transition or active-LOW
transition mputs

M Retriggerable to 100% duty cycle

B Compensaled for Vo and temperature variations

W Triggerable from CLEAR input

W DTL, TTL compatible

B Input clamp diodes

Ordering Code:

Order Number | Package Number Package Description
CM74LS123M M1GA 16-Lead Small Cutliine Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74L51235J M18D 16-Lead Small Cutline Package (S0P}, EIAJ TYPE I, 5.3mm Wide
DM74LS123N N16E : 16-Lead Flastic Dual-In-Line Package (PDIP), JEDEC M3-001. 0.300 Wide

Devices atso available in Tape and Reel. Spacily by appending the suffix letter “X" to the ordering code.

Connection Diagram

REXT?
Cext CEexT _
vee 1 9 at Q2 CLAz B2 A2

|1E l15 !14 13 |12 11 I10 9

| = CLRA &

=]

4>
o
I
o

CL#A

ls TE ]7 !a
AT BT CLR @1 Q2 Cgxr REXT/ GNOD

1 2 Cgxrt
2

Function Table

inputs Qutputs
CLEAR A B Q a
L X X L H
X H X L H
X X L L H
H L s i
H L 1B Eal i
" L H Bl i

H i HIGH Logic Levet

£ - LOW Logic Leval

X - Can Be Eilher LOVY ar MIGH
T = Positive Going Transition

1 - Negawve Going Transilivn
I = A Pasitive Pulse

= A Negalive Pulse

& 2000 Fairchild Semiconducior Corporaiion 050063886

wwvw. farrchiidsemi.com

synding Atejuawaidwos pue iea|) yiim joyg-au ajqesabbinay |enqg £Z1LSTPLINA



DM74LS123

Functional Description

The basic output pulse width is determined by selection of
an external resister (Ry} and capacitor {Cy). Once trig-
gered, the basic pulse width may be extended by retrigger-
ing the gated active-LOW Hkansition or active-HIGH
transition inputs or be reduced by use of the aclive-LOW or

Operating Rules

1. An external resistar (Ry) and an external capacitor {Cy)
are required for proper operation. The value of Cy may
vary from 0 to any necessary value. For small ime con-
stants high-grade mica, glass. polypropylene, palycar-
bonate, or polysivrene materal capaciters may be
used. For large time constants use tantalum or special
aluminum capacitors. if the timing capacitors have
ieakages apprcoaching 100 nA aor if stray capacitance
from either terminal to ground is greater than 50 pF the
timing equations may not represent the puise width the
device generates.

2. When an electrolytic capacitor is used far Cy a switch-
ing diode is often required for standard TTL one-sheis
la prevent high inverse leakage current. This switching
diede is not needed far the DM74L5123 one-shot and
should not be used. In general the use of the switching
dicde is not recommended with retriggerable operation.

Furthermore, if a polarized timing capacitor 1s used on
lhe DM74LS5123 the negative terminal of the capacitor
should be connected to the "Cgxs" pin of the device
(Figure 1).

Ry
- +
et H
x
“Spxr e
{5123
FIGURE 1.

3. For Cyx »» 1000 pF the output pulse width [t} 13
defined as foliows:
i = KRy Cy
where [Ry is in ki)
[Cy 15 in pF)
[ty is in 18]
K =037
4. The mulliplicative factor K is plotted as a function of Cy
below for design considerations:

GuTPuT l

CLEAR inpet. Retriggering to 100% duty cycle is possibie
by applicatian of an inpul oulse train whose cycle time is
shorter than the cutput cyele time such that a2 consinuous
"HIGH" 'ngic state is mantained at the "G outout.

=y e
- Ta=25°C °
Yog=510¥

214186

‘K™ COEFFICIENT
FIGURE 2.

For Cy « 1000 pF see Figure 3 for ty vs. Cy tamily
curves with Ry as a parameter:

10

tw (]

19 100 1000
Cexr (pF]
FIGURE 3.

&. To obtain vanable pulse widths by remote trimming, the

following circutt 1S recomimenaed:

PIN He
{7} R 15
Ex Rramete o 4
PIN
|ﬁ|UR(1A|J b e
FIGURE 4.

“Repmote” Shoutd be as ciose ta the device pin as pessibie,

The retriggerable puise width 18 calculatea as shown
below:

T oty + oy = K < Ry 2 Cy v i

The retriggered pulse width is equal to the puise width
pius a aelay time period (Figure &)

wo_ 7]

!‘__.__; — e ,._[

FIGURE 5.

www. fairchildsemt.com
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Operatlng Rules (continued)
Output pulse width vartation versus V¢ and fempera-

tures: Figure 6 depicis the relationship between puise
width variation versus VYeq, and Figure 7 depicts puise

width variation versus temperaiures.

1D -~ T
Rexr = 10K
i Cexy = 1000 pF
L Ta=75°C i
- .
= ¢
= i ;
= i
=] 0 K>
_5 ‘
: |
~g b ! :
4 45 3 3.3 )
Yeo IV)
FIGURE 6.
1 T T T
, Rext= 10K
‘ Cexr=1900 pF
5 b Ver=5.0V
w
<]
F
=
5 o
= it
=z —_— T
|
—_5
b
el

-60 -30 0 30 B0 91 1Z0 150
AMHIENT TERPERATURE {°C)
FIGURE 7.

9.

10,

11

Under any operating condition Cy and Ry must de kept
as close ‘o the one-shot device pins as possible to min-
imize stray capacitance. (o reduce noise vick-up. and
to reduce |-R and Lai/dt voltage developed along their
connecting paths. If the lead length from Cy to pins {6)
and (7) or pins {14} and (15} 15 greater than 3 cm, for
examgple. the outpul putse width mght e guite cifferent
from values oredicled from the appropnale equations.
A non-inductive and ow capacitve path is necessary o
ensure complele discharge ot G, n each cycie of its
operatian o that the outpur pulse widih will he accu-
rate.

The Cexr pins ot tnis device are internalty connacted to
the internal ground. For oplimum syslem periormance
they shouid oe hard wired (o the system’s return
ground plane,

Ve and ground wiring shouid conform te good high-
frequency standards and practices so that swiiching
lransients on the Vpe and ground refurn leads do not
cause interaction between one-shots. A 101 1F to 0,310
uF bypass capacitor (disk ceramic or monalithic type)
from Vs to ground 1s necessary on each device. Fur-
thermare, the bypass capacior should be localed as
close to the Vo--pin as space permis

Note: For turther detailed device charactarishics and output per-

formance pleass refer to Lhe Fairchild Semiconductor ong-shot
application note AN-I72.

€Z1LSTrLNG

www fairchildsemi.com



DM741.5123

Abscolute Maximum Ratingsnote 1

Supply Voltage ™
Input Voltage ™
Operating Free Air Temperature Range 0*C lo -70°C

Storage Temperature -85%C to +150°C

Recommended Operating Conditions

Note 1: The “Absolute Maxenum Ratings ae (hose values beyond whicn
e safety of the dewice cannn! be guaranieed. Tha dewice shauld nat be
operaled at Ihese imits, The pararene waives neinad in the Electrnical
Characlenstics labes dre not guaraniacd al ihe alisolui@ maximum ratings.
The "Recommended Qoarairg Comilions [alka will define the conditrons
for actual device apeaeahcn.

Symbol Parameter Min Nom Max f Units i
Ve Supply Voltage 475 5 5.25 | v
Vg HIGH Level Inpul Voltage 2 % i
' LOW Leavel Input Voltage 0.8 V
lan HIGH Lavel Qutput Current -0.4 mai .
loL LOW Level Qutput Current B mA
lyy Pulse Width A or B HIGH 40 i

(Note 2} Aor B LOW 40 ; | ns
Clear LOW 40 !

Rexr External Timing Resistor 3 : 260 [3#]
Cext Exiernal Timing Capacitance No Reslriction uF
Cwire Wiring Capacitance at Rgyr/Ceyr Terminal 1‘ 50 pF
Ta Free Air Operating Temperature 8] ! 70 “C

Mote 2: T, = 25°C and Vo = 9V

Electrical Characteristics

over recormmendea operating Iree ar terperature range {unlgss otherwise notedi

Symbol Parameter Canditions Min {N:::S_i Max Units
Vi Input Clamp Violtage Voo =Min [ =-18 mA -t Y
Vo HIGH Level Yoo = Min, gy = Max . 14 v

Quiput Vollage Wi = Max, Vi = Min
Vai LOW Level Vg = Min. Iy = Max 036 0
Culput Voltage Wy = Max. Vi = Min W
lgL =4 MA. Vg = bin 0.25 3.4

I Input Current @ Max Input Yoltage Voo = Max V=7V o mA
I HIGH Level :nput Current Vg = Max, Vi =27V 20 L&
i LOW Level Input Current Vg = Max, V= .4V -0.4 ma
los Short Circuit Output Currenl Voo = Max (Note 2) =20 —-100 mA
tec Supply Current Vi = Max (Note Si{Note §H{Note 7} 1z 20 ma

Mate 3: All lypicals are at Vo - BV, T = 2570

Nate 4: Not more than one oulput shouid be shored at a tme, and 1he duration snouid not axcead onn seconu

Note §: Qurescent I is measursd (after clearing) with 2.4V apphed 1o all siear and A nnuts. B inouls grounded, ac oulpuls OPEN, Coyp - 002 B,
and Rgyy = 25 ka2

Naote B: te~p; 1s measured m lhe triggered stale with 2.4V applied 1o all ciear and B inputs, A inouts grounded, il ouliuls QPEN. Ceyt
and Rgxp = 28 kil

- G022 nF

Note 7: With alt aurputs OPEN and 4 5V apphed to all data and clear Inpuis, ¢ -8 measured alter a momentary grond, J1en <.54 15 appled to ihe clock,

wiww. fairchildsemi.com



Switching Characteristics
at Ve = 8V and T, = 25°C
: Ry = 2 ki)
: From (Input) CL = 15pF ; C_ = 15pF
Symbal Parametlers : Units
To (Qutput} Crxr =08 PF- Rpyr = Skt | Cpyp = 10008 pF, Rpyy = 10 k12
Min Max Min Max
I Propagatior Delay Time
PLH pag ¥ At Q 33 ns
LOW-to-HIGH Leve! Quiput
|t ! Propagation Delay Time
FLH ropagad v BroQ 44 ns
LOW-to-HIGH Level Oulput
§ Propagation Delay Time -
FHL kag Y At 45 ne
RIGH-to-LOW Level Cutput
1 Fropagation Delay Time -
L Fag i Blo 3 36 ns
HIGH -tg-LOW Leval Cutput
£, Propagation Detay Time -
LR pag ¥ Ciearto 4 45 ne
LOW-to-HIGH Level Qutput
tppl, Propagation Delay Time
Clearto Q 27 ns
HIGH-lc-LOW Level Cutput
t, Minirmum Width of Pulse
Ak i ! AorBloQ 260 ns
at Qutput Q f
Twtouts Cutput Pulse Widlh AcrBloQ 4 5 NS
§
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ABSOLUTE MAXIMUM RATINGS

{Tamb=25°C, All voilage referencec to Vss, unless otherwise specified)

Characteristic Symbol Value Unit
Power Supply Voitage VDD H.0 v
Input Voltage VIN -0.3~vop+0.3 34
Power Dissipation PD 500 mvy
Cperating Temperature Topr -25~+70 G
Storage Temperature Tsig 535~+150 “C
ELECTRICAL CHARACTERISTICS
(Tamb=25°C . VDD=2.5V, fosc=3.579545MHz, unless otherwise specified)
Parameter Symbo Conditions Min Typ Max Unit
|
Qperating Valitage VoD Tone/Pulse 20 25 v
Memory retension 1.0 5.5
Tong 0.6 2
Operating Current IOP  |Pulse, OFF-HOOK, Kaypad 07 06 mA
entry, no load
CN-HOOK., Na keypad
Standby Current IS 0.1 g LA
entry .no load VoD=1.0V
Memery Retension Current Imr 0.1 0.1 1 uA
Control Pin input Low Voltage Wik Y58 0.3vooD ¢ y
Caontrol Pin Input High Voltage Vih 0.7%/DD VDD
XMUTE Pin Leakage Current lmth  |V3moTE =12.0V 1 LA
XMUTE Pin Sink Current it |V SaETE =0.5V 1 " mA
HKS Fin Input Current ihks |Vhks=2.5V 01 ¢ uA
Keyboard Drive Current lkbd [Vn=0V tnotet) 4 10 30 ; A
Seanning Pin Sink Current tkbs |Vn=2.5 tnoted ! 200 400 P
Key-in Debounce Time o 20 ' ms
Pulse Mode
Pulse Qutput Pin Leakage Current| Ipoh Vpo=12V — - 1.0 LA
Pulse Qutput Pin Sink Current ipol Vpo=0.5V 1.0 3.0 - A
Fulse Rate for - 19 — * pps
- 20 - i
Make/Break Ratio T 3 — 1050 — %
! - 3166 -

(to be continued)

HANGZHOU SILAN MICRCELECTRONICS CO..LTD.

Rev. 2.0 206071-11.02
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(continued)

Parameter Symbal Conditions Min Typ Max Unit
Pre-digit Pause /B ratio=40:60 - : 40 -
teop ms
«Pulse rate=10pps» M/B ratio=33:66 — P33 —
Pre-digit Pause M/B ratio=40:60 -- 20 -
. trop ms
- Pulse rate=20pps) M/B ratio =33:66 - ‘165 -
o Puise rate=10pps - ; 800 -
inter-digit Pause tiop ‘ ms
Pulse rate=20pps -- . 500 -~
Tone Mede
H T
CC Level Vdo | VD=2 0V -5 5V 0.45VoD | N.85VD0D ¢+ 1.7VOD "
Tone Sink Current Itl Vdtmf=0.5V 015 L - b mA
Qutput Pin  |AC leval Vatmf Row group. RL=10KOQ 120 | 150 ! 180 mVrms
Load Resistor R1 Dist <=-23dB w |- - Kid
) Pre-2mphasis twist VpD=2.0~55V 1 ! 2 ] 3 dB
DTMF Signal 7 ;
Distortion(note 2) Dist. RL=10K() - L300 s -23 dB
tinimum tone duration Time trp Auteo regial - L 100 | — ms
Minimum Intertone Pause Time trre Auto rediai - ) 106 i - ms

Note: 1. Vn: Input voltage of any keyboard scanning pin (Row group, Column groun}
2. Distortion {dB} = 20log{ |V *+Va Vo= v i v i+
VL,V Row group and Column group signal

V1. V2.... Vn: Harmonic signal (BW = 300Hz~3500Hz !

ACTUAL FREQUENCY QUTPUT (fosc=3.579545MHz)

Keyboard Scanning Pin Standard{Hz) Cutput Deviation{%)
R1 f1 697 (Y9 ’ +0.28
R2 f2 770 766 -0 52
R3 f3 852 348 -0.47
R4 f4 941 948 +0.74
C1 i5 1209 1216 ~0.57
c2 G 1336 1332 -0.30
c3 i7 5 1477 1472 -0.34

HANGZHOU SILAN MICROELECTRONICS CO.LTD.

Rev: 2.0 2001-11-02
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PIN DESCRIPTION

Pin No. Pin Name [ Description
—
15 C1 ! *Provides keyboard scanning.
' “HKS pinis LOW, the column group stays in "HIGH" and row group stays in "LOW"
| state.
16 EZ “The keypad is compatible with the stancard dual contact matrix keyboard (as
' figure1b), the inexpensive singie contact keyboard (as figure 1a), and electronic input
: {as figure 1c).
- i “When HKS is "LOW", a valid key entry is defined by related Row & Column
C3 i
" : connection or by electronic input.
: “Activation of two or more keys will resuit in no respanse. excent for single key.
! *To avoid keyboard-bouncing error, this chip provides buiit-in debounce circuit. (The
18 C4 i debounce time = 20ms)
| Row
N - s a— W
_ Row _a15  Column r' ! ©
1 R1 | . _
—* 4~ Column
Figurala: Single contact farm Figure1h: Cual contact ‘orm
_ keybaard configuration wevhnard corfiguration
2 R2
Row — - vbo
— -~ — — VS5
3 R3
Caolumn - — VDD
_ - — = V83
4 R4 Figure1c: Electronic signai input Keyboard conhiguration E
*Oscillator input & output pins. ;
a 0sC) *The 3.579545MHz ascillator is formed by a built-in mverter inside of this chip and by
connecting a 3.579545MHz crystal or a ceramic rescnator across the OSCHand \
0S8CA pins. (huilt-in feedback resistor and capacitor: "
- HKS is © " i - i A
9 : 0sCc0o When HKS is "LOW", a valid key-in may turn on this oscillator and generates a i
i 3.579545 MHz clock.
M ]

(to be continued)

HANGZHOU SILAN MICROELECTRONICS CO..LTD.
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{continued)
Pin No. Pin Name Description

*Mute output pins.
*NMOS open drain output structure.

13 XMUTE *The output is in "LOW" state during dialing sequence (hoth Pulse and Tone mode)
otherwisa this pin is “high-impedance”
“Long {continug) Mute.

11 V55 *Negative power supply pin.

10 vBD *Positive power supply pin.

i *Hook switch input pin.

‘ . “When the handset is in ON-HOOK state. this pin must he pulled “high" in order to
5 HKS disabie the dialing cperation and decrease the power consumptian,

“When in QFF-HOQK state, the ﬁ—s pin must be putled “low” state for all functicn

cperation.

*Pulse output signal pin.
14 PO “NMOS open drain output structure.
*The output is “LOW" during pulse dialing and Fiash operation, otherwise this output

is “floating".

*Duai Tone Multi-frequency output pin.
*In TOMNE mode, when an entry of digit key {include * ¥ key} this pin will send out a
corresponding DTMF signal.

12 TONE i ) . i ) ‘ o
! ¢ *The TONE pin provides minimum tone duration and minimum intertone pause time
1o support rapid Key-in. If key-in time is less than 100ms, DTMF signal will tast for
100ms: otherwise the lone duration witl iast as long as the key is pressed. ’
: *Mode selection pin. MODE Dialing mode
. *Three-state input structure. VoD Pulse mode
7 MODE [
! *This pin can select the three Gpen Pulse mode
. modas shown on the right. vss Tone mode
g MiB “M/B ralicn setection pin. (The function seeing the Dialing signal option table)

HANGZHOU SILAN MICRCELECTRONICS CC..LTD.

Rey: 2.0 2001-11.02
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