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ABSTRACT

Multi-Telephone Tester can test normal telephone and core less telephone thus,
Test hook switch performed by supply voltage 48 volts , Test pulse signal performed
by pulse counter, Test dial tone signal performed by IC DTMF8870 , Test ringing
signal performed by IC timmer 556 and amplifier circuit , Test quality of voice
performed by connect master telephone and test telephone to supply voltage ,and Test

carrier signal performed by frequency counter.
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Integrated DTMF Receiver

2 :
| @ MITEL Iso2.cmos MT8870C/MT8870C-1

RGSEb et e e St B

9161002994-8A ISSUE 1 November 1987

Features
¢ Complete DTMF Receiver

Pin Connections

¢ LowPower Cansumption
; . ; ipe B
. ntFrnalGaun Semn‘gAmphfler we o 1 Uag B voo
. ¢ Adjustable Guard Time IN~- T] 2 17 SUGT
s Central Officz Quality Gs )31 16 [Jsse
o Power-down Mode VRet ] & 15 i 5t0
INH ] § 14 [J Q¢
¢ Inhidit Mode PWON 1 5 13 L) Q3
. os¢t 7 12 a2
Applications °l 032 43 1 %9&5
¢ Receiver System for British Telecom {(8T) or '

CZPT Spec (MTE870C-1)
73ging Systems
Repeater Systems/Mobile Radio ) Ordering Information
Cradit Card Systems

Remate Control

Fersonal Computers

Telephone Answering Machine

F. MT8870CE/MT8870CE-1 Plastic DIP

W MTS870CC;MTB370CC.1 Cardip

'\Mrasmcs;maamcs-l 50IC
~40°Cto +85°C

® o & & o o

Description high ar\;d ‘ow grouo fifters: the Zecocer -:es
digital cpunting :2chniques to detect anc Jeccde
The MTE870C/MT2870C-1 is a ccmolete DTMF all 16 DfuaF 1one-cairs into a3 4-bit zade. Ixternal

receiver integrating toth the bandsoiit filter and comeondnt count is minimized by én caio grovision
cigital deccder functions, fabricated in Mitel's of a differential inout amplifier, clock ascillator and
doutle ooly 1SO2.CMOS technology. The filter latched fhree-state Susintariace.
section uses switched capacitor technigues for /
! >
" —
¥DO  VSS . VRel INH =
____mei_ faly ;v
| | T :
} «
:“ Kd i |
A S |
SWON 3(AS i 1
: CIRCWIT VRef . !
4 —_ sufrzd l |
; l l r—--—.—_l {—-. .:—' 1 01
. i i !
cHIP CHIP _J HIGH GROUP | . Vo —_— i
IPOWER  31AS L AILTER ! !_ﬂ— OIGiTAL | coce 1 !
! l { OETECTION | | CoNveRTzr [ > i; Q2
olaL| | 2€RO CROSSING ALGORITHM | | ANO LATCH Ir—-—n
TONE QETECTORS b __._.:>_.; Q1
FILTER i I i )
l__ LOW GROUP ! — :
FILTER I_U- Q4
i

CLOCXS

{

T
- R4 -y L] Lo g
[e}1a] 0sQ2 SuGT £5¢ $70

1
~—1
} TO ALL " J\
1 St STEERING f
I>> CHIP -G LOGIC 1
o
TOE

Figure 1 - Ffunctional Block Diagram
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150%-cM0s MT8870C/MT8870C-1

AC Electrical Characteristics - vyo=50V£5%, v, =0V, -40°C 5 To 5 +35°C, umng Test Circurt shawn in Figure 2.

I Characteristics | Sym Min l Typt | Max | Unitsi Conditions !
1 Tone present detect time | tor 5 i 14 | ms |Notei2
2 Tone aosent detect time | toa | 05 4 3.5 | ms |Note 12
—i T
3] 1 | Tone duration accept | tage | | 10 ms | User adjustable
— ™ e
1| ! | Toneduration reject | e | 20 l ms | User adjustaole
.
5| G |interdigit pause accept | up | <0 ms | User adjustaole
5 Intercigit sause reject | too 20 | | ms {Useradjustadle
7 Propagation delay (Stto Q) ' tog 8 1 R } #3 ] TOE=Voo
8| 4 | Prooagation delay (St to 5tD) 1250 12 16 ] us | TOE=Vpo
v o . €=
3| 7 | Outoutdata setup (Q:o 5O) o5 3e L s |TOE=Yoo
10| § | Propagation delay (TOE to Q ENABLE) | toye 50 | s |loadof 10kq.
s - ' 50 pF
1" Propagation deiay (TCE to Q DISABLEY | 270 ico as Ioad.or 1044,
j"- 5Q pF
121 Crystal 7clock frequency | e ]3.5759]3.§795/3.5831] MHz
13] € {Clock inputrise time Vo | \ | 10 | ns Ext.clock
it L - - 7 T 1 .
14| o | Clock inout fail time botager | {1 110 ] ns |Ext.clock
15| ¢ {Clockinout duty cycle | DCcl | 20 | 5@ | 30 | % |is.ciock
— - —
16 ! Cagacituve load (05C2) I Co |} I A1 30 1 oF |
: Typicat figures are 3t 15'C ang are for Zesign aud only: 10t udranteec ang nor:ubie::‘:a orocuclian tesiing,
)
J
/‘
/
'—"’/
Y20 / A.:"
& |
< 4 !
oM C—it— . -
——
Input §" MT3870C, MT8870C-1 i !
I
! 1IN+ U Voo B {
T N~ sugT O——
i [ - i t a’
kS = 2
L it | st0 B D
pm o
Q—————T M, Q4 :———-—-Q
Q————1 s0wn Q pP————2
— asct o: ——0 “OTEs:
x-tal L2 fI—T1 0sc2 qt b—— 1,R,=100Q 21 %
————— Ve Toe [ 3,=360%Q = 1%
! € Cy=100nF 55 7%
77

X-ta1=3).579545 MHr =201 5

Figure 2 - Single-Ended Input Configuration



1s02-cMos MT8870C/MT8870C-1

EVENTS A ) 3 | ¢ |

Q1.Qu

St0

TOE

m
"
[}

T e 4 i TC it -— - 20 -

I l TONE TONE
l l TONE ¢n net dn+t
- - '

A A 7 L l
DECCOED TONE # (n-1) N e >__.__@

EXPLANATION OF EVENTS

A} “CHE JURSTS DETS

3 TONE 4nQETECTTIOD, TCHEDURATICNVALID, TCME DECODED AND L;\‘-'CHED N QUTPYTS.

I3 $RO CF TONE #n DETECTED, TOME 28SENT DURATION VALIO, CUTPUTS IENLAIN LATCHED UNTIL MEXT ALID TCNE,

o3 DUTPUTS SWITCHED TO HIGH (MPEDANCE STATE. ]

£} TONE #n« 1 DETECTED, FOMNE DURATION VALIO, TONE DECOOED AND LATCHED IN QUTPUTS (CURRENTLY HIGH
IMPEDANCE). 1’

%) ACCIPTAILE DROPOUT OF TQME dn+ 1, TONE ABSENT OURATIONIVALID, OUT’UTE&EMNN LATCHED.

Gl END QF TONE #n &1 DETSCTEID, TONE ASSTNT DURATION VALIO, Oulfufs REMATN LITCHED UNTIL NEXT VALIO TONE,

! -

EXPLANATION OF SYMBOLS .(,/

V.  JTMFCCMPOSITE INPUT SIGNAL. £

25t $AALY STEZRING QUTPUT, iNDICATES DETECTION OF VALID TONE FREQUENCIES.

3UGT  STIZRING INPYT/GUAAD TIME OUTPUT. DRIVES EXTERNAL AC TIMING CIRCUIT,

-C,s  2-5!TOECCDED TONE QUTPUT,

3tD JELAYED STEZANG QUTPUT, iNDICATES THAT VALID FREQUENCIES HAVE JEIN PRESENT/ABSENT FOR THE AEQUIRED
SUARD TIME THUS CONSTITUTING A YALID SIGNAL.

TOE TONE CUTPUT EMABLE (INPUT), A LOW LEVEL SHIFTS Q,-Q, TOITS HIGH IMPSDANCE STATE,

brvd MAXIMUM DTME SIGMAL DURATION NOT DETSCTIO AS VALID,

tegc MINIMUM OTMF SIGNAL DURATICN REQUIREDSFOR aLID RECOGNITION.

oy MINIMUM TIME JETWEEN VALID DTMF SIGNALS.

‘ng MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL,

TID, TONE DURATION INVALIO, DUTPUTS NOT YRDATED,

TIME TO DETECT THE PRESENCE OF YALID DTMF SIGNALS.
TIPMAE TO OETECT THE ASENCE OF VALIO OTMF SIGNALS.
GUARD TIME, TONE PRESENT, )
GUARD TIME, TONE ABSENT.

Figure 3- Timing Diagram
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MT8870C/MT8870C-1 1502-cMOS

Functional Description

The MT8870C/MT8870C-{ monolithic DTMF receiver
offers small size, low power consumption and high
periormance. Its architecture consists of 2 bandsolit
filter section, which separates the high and low
group tones, followed by a digital counting section
which verifies the frequency and duration of the
received tones before passing the corresoonding
code to the output bus.

Filter Section

Seoaration of the low-group and high group tanes is
achieved by applying the DTMF signal to the tnputs
of two sixth-order :wutched capacitor Bandpass
filters, the banawidths of which correspond to the
low-and high grouo frequencies. The filter section
alsa incorporates notches at 350 and 440 Hz for
2xceotional cial tone rejection (see Figure 4), Each
filter outout is followed by a single order switched
zaoacitor filter section which smooths the signals
arior to limiting. Limiting is performed by high-gain
comoparatcrs whicn are provided with hysieresis to
prevent detection of unwanted low-level signals.
The outouts of the comparators provice fuil rail
logic swings at the irequencies of the incoming
DTMF signals.

Decoder Section

Following the fiiter saction is a decoder emoloying
digital ¢ounting techniques to determine the
irequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies. A
complex averaging algorithm protecis against tone

simulation by extraneous signals such as voice while -
providing tolerance to small frequency deviations
and variations. This averaging algorithm has been -
developed to ensure an optimum combination of
immunity to talk-off and tolerance o the presence
of interfering frequencies (third tones) and noise.
When the detectar recognizes the sresence of two
valid tones (this is referred to as the “signal
conditon” in some industry specifications) the
“Early Steering” (ESt) output will go ta an active
state. Any subseaquent loss of signal condition wiil
Cause £51 to assume an inactive state (see "Steering
Circuit”).

Steering Circuit

Berore registration of a decoded tone pair, the
réceiver checks for a valid signal duration (referred
to as character recognition condition). This check is
performed by an external RC time ¢cnstant driven by
ESt. Alogichigh on ESt causes v (see Figure S) to rise
as the tapacitor gischarges. Provided signal
c’&_ndition is maintained (ESt remains high) for the
val’lida(ion period (gip). v¢ reaches the threshoid
(Vyse) of the steering logic o register the tone pair,
&hinc its corresponding 3.bit zode (see Table 1)
inth the outout latch. At this pomt the G7 outout is
actlvated and drives V¢ 10 Vpp. GV continues to Crive
high as long as St remains high. Finally, after a
shopt Selay to allow the outout iatch to setste. the
delaved steering oautout ilag (StD) goes high.
sigaalling that a seceived tone 22ir has Seen
registered. The contents of the output latch are
H;Zde available on the 4.bit output bus by rasing
the three state control input {TOE) to 3 logic high.
The ste-rmq--:n/‘ works in reverse to validate

i

PRECISE
DIAL TONES

i\

X= 350 Hz

N ’,T'—i O~
' -
L

Y= 440 Hy

OTMF TONES

a

ATTENUATION

A =637 Hz
3=770 Mz

[ELD]

e— — -

C=352H7

£=1209 Hr
£=1336 Hz

=1477 He

|
|
|
i O=941 Hz
i
i H=1633H2

T

N oA e e e —T

@
x__,_Z‘
=
.o
—_—
—
——
—
a e |
x
—_—

~«

A 83 CcoD 3
FREQUENCY (Hz)

Figure 4- Filter Response
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Ve . 18
- C
AET) l ‘
SUCu -————, V‘
£5¢
R
Sto
A.ATNNJC/ tara S(RQYIN (V4o / Veg )
MTEE70C-1
——-i e = {RQ N [Vag £ (Vg Vg il
Ie

. Figure S- Basic Steering Circuit

1 F—AAA— [ wmsreo
¢ A N+ MT2370C-1
—_——t

¢ R, l |

]
' Gs l
1 ]

< i
,
]
% ! Yo

DIFFERENTIAL INPUT AMPLIFIER
Cy aCyl= 10nF

Figure 5- Guard Time Adjustment
Crystal Osciilator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz ¢rystal and is
normally tonnected as shown in Figure 2 (Single
Snded Input Configuration). However, it is possicle
to configure several MT8870C/MTB870C-1 devices

052 0sC1

Ry =R =Re=1008Q All repstors are = 1% tolerance.
Ryz60kN.2,=375%N All cacacrtors are =5 % tolerance.
e =ReC) 10 {Voy / (Vog-Vy i) e,a,
}H=
Sy
tra S (R Gy in (Vg /ey VOLTAGE GAIN (A, ait= 1
1 R,
1
o= (RyRy) (R, = y) INPUT 1\kr¢omc=
Y30
!
C-. : (ZlNowf) 2 I
StG
I . Fxgqfe 7- Diiferential input Configuration
SR s) decreasing top: (g <lya) employing cnly 2 single oscxil.ato.r crystal, .-h_e
$ oscillatou'outout of the first device in the chain is
£5¢ coupledithrougn a 30 oF caoacitor to the oscilator
input(OSC1) of the next device. Subsaquent devices
are connected in a sif)br fashion, Refer to Figure 3
5 2RI Vg i (Vao-Voyil for details. THE problems associated with
unHalanced loading are not a concern with the
24 £(ReCy) In (Vg / Vg, arrangement shown, ie; precision balancing
cafacitors are not required.
={RAY (R, = 7,) r
730 T T
G = - ;
l To OSC1 of next
sugr O——— MTB870C/ MTB87CC-1
|
T —i—
Ry L ; .
R, b) decreasing tora; (tory > toy,)
4 ¢ g A X-tal A4
e ( >—'——§
0sCi | osc2

) lIDI*J

C=1300oF
X.tale 3 $7954S MMz

Figure 8- Oscillator Connection
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MT8870C/MT8870C-1 150%-CMOS

Pin Descriotion
Pins | Name Description
1 i IN+ Non-inverting Op-Amo (Input).
2 | IN= |inverting Op-Amp (input).
3 ‘ GS Gain Select. Gives access to output of front end differential amolifier ior connection
] of feeaback resistor.

4 | Vret | Reference Voltage (Output), Nominally Vogi2 is used to bias inputs at mid-raii (see
! Fig.2). :

5 ' INH Inhibit {Input). Logic agn inmibits the detection of tones representing cnaraciars A, 3,
i C and D. This pin input is internally pulled down. .

5 i PWDN |PowerDown (Input). Acuve nigh. Powers down the device and innibits the oscillator.

| . i Thisoininouts internally puiled down,

7 i 0SCi | Clock (Ilnout). i

] ‘ 0sC2 ! Clock (Qutput). A 3.379545 MHz crysial connecied between pins OSC1 and 0SC2

! !comole(es the internai oscillator circuit.
i Vss Negative Power Suooly (Inout).
10 TOE | Three State Output Enabie (Input)} Logic high enables the outouts Q1-Q4. This pinis
! | pulled uo internally. g
11-14 | Q1-Q4 | Three State Data (Qutout). 'When e’gabled by TOE, provide the code ¢<crresponcing to |
! the last vaiid tone-paie recewved (sed Table 1). When TOE is logic low, the data outauts
are high imoedance.

s’ Sto Delayed Steering (Oumut).?’esenux‘. logic high when a received tone-pair has Seen
registered and the outsut!ateh upcaed: returns 0 logic low wnen the voitage on
St/GT falls beiow V?St t .

16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detecied
3 valid tone pair (signai condition). Any momentary ioss of signal congition will cause

v ZStto return 0 a iogic low. /

17 5t/GT | Stearing input/Guard time (Output) Bidirectional. A yoitage greaterthan Vig
cetected at St causes the aevice to register the-getécted tone pair and upcate the
outoutlatch. A voitage less thap Vrspirees the Gevice 1o acceota new tone pair. The
GT outout acts to resat the extérpal steering time-constant; its state is a function of
St and the voitageon St &%

18 | Vgp |Positive power suooiy {lnout).

¢.
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Digit| roe | wu | 57| 9, | oy | @ | 2
ANY | o | x . z 14 z z
1 TR “ 2 0 0.}
1 WOl H o | o 1 2
S T I - ) R
1 H L H o | 1+ | o 0
s H 8 H 2 1 Q i
5 H |t H 2 | 1 ' b]
7 H L T I I T T I !
I L |+ 1 0] o 0
3 | M L 4 | 1 e b a )
RN
amneneErEREEERE
L L DL S O A I NI
Al Lo N T T I I B
NI EEEEE
SR L R D T T T T S I
o I m |l v} uwf ool o] o
R
R N RN
1 1w “ w { o a1t
N T - R T I T
R
E I T 30 0 it} o3
] L N
TR IEEERE 9
7 | o# “« | = LI N 1
3 j - “fow N 2
sl o4 ] 4 IR 1
P r( Ao by 3 e
A H " ~ 1 ungeteciea, the autaut
3 | H 4+ | U |codewill remain the same
c i om 4 b ou jarthepreviousdetectes
2 i - W | L |coce

L =LOGICLOW, M =L 0GIC MIGH, Z =rIGH IMPED ANCE
Table 1- Functional Decode Table

‘e interdigit pause between signals. Thus, as wveil
“3s rejecting signais too short to Be considered vaiid,
the r2ceiver wiil toierate signal interruptions
(dropout) too short %o be ccnsidered a valid pause.
This facility, together with the capabiiity of seiecting
the steering time constants 2xizrnally, allows the
designer to taiior performance o meet a ‘wide
variety of system requirsments.

Guard Time Adjustment

In many situations not requiring selection of one
duration and interdigital pause, the simple steering

.

/

circuit shown in Figure 5 is appiicable. Comaonent
walues are chosen according to the formuia:

tReC =top T tGTP
tp=tpa+igra

The value of tnp is a device paramerer (see Figure 3)
and tzgc is the minimum signal duration 0 be
recognized by the receiver. A value for Cof 0.1 yF is
recommended for most applications, leaving R to be
selected by the designer,

Different steering arrangements may be used %o
select independently the guard times for tone
present (tgrp) and tone absant (tgra). This may be
necessary 0 meet system specifications which place
opth aczeot and rejectiimits on both tone duration
and interdigital pause, Guard time acdjustment also
ailows the designer to tailor system parameters such
as talk off and noise immunity. Increasing
improves talk-off performance since it reduces the
robabiiity that tones simulated by speech will
maintain signal condition iong 2nough to be
ragistered. Alternatively, a relatively short tagc with
atlong tyo wouid be aopropriate for extremely noisy
anyironments where {ast acguisition time and
iminunity 1o t0ne Jroc-outs are required. Design
infgrmacion for guard ume adjustment is shown in
Fighre 6.

i
Power-down and Inhibit Moce

/
A logic high 3oolied to pin 5 (PWDN) will oower
down the Jewice to minimize the power
consumotion :n-r s:3ndby mode. it st0ps ihe
oscillator 7@ the functions of the filters.

tagg

'._";‘Tnhibit mode is anatled by a logic high input to the

K

pin 3 [INH). It inhibits the deteciion of tones
represanung sharactars A,3,C and O. The output
code wiil ramarn the same as the previous detected
ccde (see Table 1),

Differential Input Configuration

The input arrangement of the MT8870C;MT8870C- 1
provides a differential-input operational ampiifier
aswell as 3 bias source(Va,¢) which is used to bias the
inputs at mid-rail, Provision is made for connection
of a feacSack resistor to the co-amp output (GS) for
adjustment 3i gain. In 3 single-and 2d configuration,
the input pins are connected as shown in Figure 2
with the op-amp connecizd for unity gain and Vaey
biasing the input at $Vpg. Figure 7 shows the
ditferential canfiguration, which permits the
adjustment of gain'with the feedback resistor Rs.
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MT8870C/MT8870C-1 1502-CMOS
Absolute Maximum Ratings’
! Parameter l Symbol , Min | Max | Units
1{ DCPower Sucoly Voitage ' ! Vao i ! 3 i
21 voltage cn any zin i v i Vg—0.3 | Vpp—-C3 | ¥
3| Current at any o {other than suopiy) | 0 : i 0 I ma
41 Storage temoerature | g } -85 | =is0 | ¢
3| Package oower gissibauon f N f i 1000 | mw

‘Zigesding tnese values M3y Cause sermanent 2amage. ZynCTIONAI COrAlInA UNGer these CONGILIONT 1S Nt IMDtied.

Y Serate apove 1S 'Cat 16 mw 172, allleags soidered to 204¢Q.

Recommended O'pecating Conditions - voliages are with resoect 10 ground (Vygj unless othenwise siated,

i Parameter | sym = Min [ Typr | Max i Units l Test Conditions
11 :DCPower Suooly Voltage b Wng ¢+ 475 ] 5.0 s i v
X i Operaung Temperaiure - | To 1 =<0 | =35 ] T
? LCrysiaisClock Frequency bodc i3.578545i i MHz |
By i Crystat/Clock Frec.Tolerance | Adc Poo ! io% |

t Typicat figures are at 25°C ang are for gesign aid only: 10t gudrantesd and ot 1uotect 10 Draguction iesitng.

DC Slecirical CRaracieristics « vog =30V = §%. Y =0V, 20°C s ¥y 8 = 35°C, uniess ofnerwne stated

tl i Characteristics foymi Min ! Typr % Max fUnits | Test Conditions
N N . B N 13
ti 3 iStancbysucory current i o0 | TG | sA 1PWON=VYop R
2§ 5 iOpearaung suopiy turrent LTI P30 20 itmA
o7 .Power consumption | Po ! i 15 50 mW tfc=3,379545 MHz
i L |
Y ! i i : i
11 jrign ievelinout v | 3.3 4 TV {Vpp=3.0V
51 jLowleveiinout voitage | v i 13 | V |Vgp=3.0V
5] o iinout je2kage current il 0.t | 2A iViy=VssorVop
71 7 iPull uo (sourcel currant i 5o | ¢ 75 04 A | TOE {zin 101 =0,
! Y ! | i ¢ ! ! IVnp=33V
—1 . i [l ' e ' H 3 p -
31 s {Putl cown (sink) current Pl TS 5 A INH = 3.0V, >WDN =350V,
P P | 5 | {Vap=3.0V
3| linputimoezance (IN+ . IN=){ A | Y10 MR @ 1kHz
101  {Steering inrasnoic voitage | Vrse 5 i S i L5 i v lvpg =50V
110 llowleveioutputvoitage | Vou | : W¢g-0.03f V INoload
LR P o - - - :
121 ) Mighleve! cutoutvoltage | "CH IVop-0.034 ! { Vv INoloaa
12] 7 {Outout low isink) current. | ot boto a5 I mA [ Voyr=0.2V
12 ] y lCutput high{source) current| lomn 347 1 08 | ma |Voyr=25V
15 i ; ‘!V;!l oulput voltage V?.ef .4 : 2.7 : v iNO joad, VDO = 35.0V
“1181 Vi outcut resistance Ror i 0 | «Q |

t Typrcai frquras ate at 25°C and are ior cesign avd only: notguaranteed and not sudject t6 oroduction testing.




1s02-cM0s MT8870C/MT8870C-1

Operating Characteristics v,y =5.0v=5%, Y =0V, <0°C 3 7g 5 +85°C unless otherwise staed.

Gain Setting Amplifier

I Characteristics E Sym Min i Typ* | Max | Units l Test Conditions
1 }lnout leakage turrent Vi | ; | 100 | aa VS Viy SVpo
3 iinout resistance PoRa ] 00 i MQ
1 inout offset voltage i Mos i i } 25 P omv |
4| Power supoly rejection P PSRR | 350 ! | i 4B |1kHz
|
I
|

5 | Common mode rejectuon iCMRR| 40 ! 1 38 | -3.0Vs Vigs30V
. 5{DCooenloop voltage gain PAver | 32 -1
7| Unity gain bandwidth | i | o030 | | i MHz
3 j Qutout voltage swing | ve | 20 i i Vaq |load 21002 to Vs
3 i Mamimum cacaativedoad (G3) | €, | ! ! 100 ¢ oF |
10 Maximum resisuve load (GS) | R | ! F 30 @ |
11 { Ccmmon mode range P Ve 125 ! i Yy, iNoload

MT8870C AC Electrical Characteristics™ vag=5.0v =5%. v =0v..

Siqure 2,

20'C 5 Ty § ~35°C, ustng Test Circuit shown in

H “' e H - H H
| Characteristics i Sym | Min { fyp: | Max * Units Notes*
| ) :
Lo i 9 oy ¢ a8m 11,3555
11 1 Yaiid input signal ‘eveis b p— — - PP E————
: P ’ g ; 273 : i MVaus | 1,2.3,5.5.2
i *i23c¢h tone or Ccomoosite ’
{ . ! H 4 N . < . 3133
I ! signai) ) ¢ - s8m 1,2,3,5.5.3
P i i Pt 383 1 mVaygi1.2,3.5.5.2
" K -
1| Megative twist accedt | ' ! i 3 ¢ 38 123,53
i ; -
il H '3 N H -
3] lPositve twist acceot i i HE. ' 5 1 eB 121,62
lr- n . . ] 1 -a N H
4 i frecuency deviation aczent | i Z1.5% = 24| H i i2,3,5.3
< i - P 3 Y i . . i Py
51 i frequency deviation reject | i £3.5% : - 12,3, 5.3
-—'- F— 11 . K . -
5| | Third tone tolerance | ! [.—16 i a8 12,3,4,5.2,10
71 [Nowse tolerance ! i o b= Y48 12,3,4,5.7,2,°0
3]  !Dial tone toieranca ! : i +22 a8 12,3,25.3.2.
Typrcai figuees are a0 15 "0 and are ior Sesign 410 ONly: "0t Gudranteed Jng AOT JUCHELT 12 CrOGULTICA testing.
“yores
i 3Bm= ceabeisabave or below a reference cowaerof 1 mWinto 3 530 onm icad.
f. Jigit sequeance 2onsses 3f 3l DIMF tcnes.
3. fone dyraan= &0 ms, lone pause = 20 My,
2 Signal soncition canusis of nominal DTMF frequencies,
5 3otn tonesin ccmoosiie signal have in ecudi amoiituce.
3. Tone cawrisceviated by 21.5% = 2 4y, .
7 3angwidth timited {3 <Mz ) Gaussian noise.
3 The orecisa il tone frequencies are (JSO Mz ang <10 HZ) £ 2.

Foran arroc rate of Setter than | .n 10.000.

0. 3eferenced to lowest lavel frequency 2amoonentin DTMF ignal,
11, Rafarenced to (he minimum vaiid aczeaciever,

12. For guard time calcuiation ourposes.

w




MT8870C/MT8870C-1 iso?-cMCS

MTB8870C-1 ACElectricalCharacteristics’ - vaga S.OVESK. V=0V, 40°C < T 5 +85°C. using Test Circutt

thown n Figure 2.

i Characteristics . Sym Min I Typ’ | Max l Units ' Notes*
Valig inouw'gnal levers . ; -3 | | =1 ! dBm |Vpp=5.0V
1 Eleacnl:one oi composite : : 318 | ‘ 369 | mVams ! 1,2.3.5,5.9
qnal) ! ; i
] : ~37 i i | sBm jVpp=3.0V
2 Inout Signal Levei Reject : 0.9 | | , MVams | 1,2,2,55.3
BE Negative twist acceot I b5 | a8 12,353
1] Positive twist acceot ! ! i 8 | 48 la.3.5¢
5 | frequency deviation acceot 1T 1.5% = 2 Hz| | I i2.3,5.3
5 ] Freguency ceviation rejecs =33% | . ; i 12,3, 5,2
7| ; Third tone teierance : . -85 | | Poe8 12,3,45. 3.
3{ |Noisatoterance , , | =12 | 9B 123,437,210
o1 [Dial tone tolerance i =22} 9B 42,3,2.5.3,9. 11

'Tyowal figures are at 25 *T ana are for cesign 21C 9Nty A0t Juaranteed anc no';‘wbwd 10 proguction testing,

T NOTES

. Digrt seouence consits of ail OTMF tones,
. Tene suration = 40 ms, lone Dause= 40 ms,

Tone pair 13 Ceviatea by =1.53 % = 2 H,
Jangwicth limitec (3 kH2 ! Gaustian noise.

SH UL AN s B2 e

W

. Foran error rate of better than 11n 10,000,

. Signaicondition contists of nomunai DTMF frecuencies.
3oth tones in comootite signal have an ecuat ampiitude.

.The orecrie disrtone frequencies are (350 H2 ang 240 Kz = 2%,

10 3eferenced tolowestlever frequency comoonent in DTMF ugnal.

11. Refarenced 10 the mimimum vand accept lever

12, Forguard timecaicuiation sursotes,

SBm = gecibelt a00ve or Deiow a reference power of | mwW into 2 600 ohm load.

x: -
{

S

-

13, Aeferenced to Fig. 10 nout DTMF tone iever at -35¢Bm (-7308m at G3 Pin) intérference frequency range between ¢80-32C0H2,




o

e e

R

i

1sS0%-cM0s MT8870C/MT.3870C-1

APPLICATION

AECEIVER SYSTEM FOR BRITISH TELECOM SPEC POR
1151 .

The circuit shown in Fig, 10 illustrates the use of
MT8870C-1 device in a typical receiver system. 3T
Sowc dalined the Inmut 1igAalt 1oe tRan <28 oBm 44
the non-oper3te level. This condition can be
attained by choosing a suitable values of R, and 2,
to orovide 3 CB attenuation, such that-34 d8m input
signal wiil correspond to -37 ¢Bm at the gain satting
o1n GS of MT8870C-1. As shown in the diagram, the
<omoonent values of Ry and C; are the guard time
‘equirements when the total comoonent tolerance
is 8%. Forbetter performance, itis recommendeg 0
use the non-symmetric guard time circuitin fig. 9

torr = (ReC) In (Vg £ (Vg )]
tera = (RGN (Vog 7 Vegy)

Re=(RyRp1 1 (Ry = Ry)

Notes:
R, =363KN 1%
25t - Ry=2.2MQ 1%

S, = 1000F =53

figure 9. Non-Symmetric Guard Time Circuit

s
\"m
. i l l
<y N ] H
oTMmE C—f— ! =
h . —_—C
Inout gi, \dT38;70C 1 ! ; !
} i i
,I —~ - u Ing :—f !
L Tl * b
L/\/W—‘——: Gs 57 :'—MA.-‘ o
=T, 50 [ ; O
~ S = -
] inH Q4 ..;—_r———o
0 g won. g3 by O
: 3 oscr 01 b——O NOTES:
X, - 95(2 at _'_‘,____Q R, =102KQ = 1%
—_— S o R;=71.5K0 Z1%
i : Iy = I90K0 = 1%

y

.. ;=100 07 =5%
X, = 3.579545 MMz 20.1%
Voo = 5.0V 25%

figure 10 - Sifgle-Ended lnput Configuration for 3T or CEPT Spec
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Triple Line Receiver

The MC10116 is a triple differential amplifier designed for use in sensing
différentia! signais over long lines. The base bias supply (Vgg) is made available
at pin 11 to make the device useful as a Schmitt trigger, or in other applications
where a stable reference voltage is necessary.

Active current sources provide the MC10116 with excellent common mode
noise rejection. If any amplifier in a package is not used. one input of that
amplifier must be connected to Vgp (pin 11) to prevent upsetting the current
soulce bias network. )

Complementary cutputs are provided to allow driving twisted pair lines, to
enable cascading of several amplifiers in a chain, or simply to provide
confplement outputs of the input lagic function.

Pp = 85 mW typipkg (No Load)
thd = 2.0 ns typ
t, tf= 2.0 ns typ (20%~80%)

g LOGIC DIAGRAM

b
: 2
! E 3
RN >
I 10 7
" 13 i3
l—' 1
43g"

Voot = PINY

Vegs =PIN 16

VEE=PIN 8

i Vg to be used to supply bias to the MC10116 only and bypassed {when used;
with: 0.01 pF to 0.1 uF capacitor 1o ground (0 V1. Vgg can source < 1.0 mA

Wt en the inout pin with the buoole goes positive, the Gutput pin with the ouoole
go&s positive.

33

MC10116

L SUFFIX
CEHAMC PACKAGF
CASE 620-12

P SUFFIX
PLASTIC PACKAGL
CASI 8456-7%

FN SUFFIX
FLCC
CASE 775-02
DIp
PIN ASSIGNMENT
\/
Veer [ 16| ] Veez
hour ]z 15[ ] cour
rout []¢ ¢ | ] Coyr
.A|_N [: 4 13 :’ Cin
AN [_—_ 5 12 :] Civ
sour [ ¢ wi]vss
sout [ |7 0[] 8w
VEE [ 9 :] a,;

Pin assignment s for Dual-in-Line Package.

For PLCC oin assignment, see the Pin Conversion
Tahlas on page 6~11 of the Motorola MECL Data

© Motorola, inc. 1996

4
4

REV 5

Book (CL1227T).

@ MOTOROLA
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MC10116

}
E

ELECTRICAL CHARACTERISTICS

Test Limits

4

i AR -30°C +25°C +85°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Priwer Supply Orain Curren: I= & 23 17 21 23 mAZS
Input Current lirH 4 130 95 @5 LAce
IcBO 4 1.5 1.0 10 LACS
i Olpu- Volage Logic 1 VOoH 2 -1.060 | -0.680 { -0.960 ~0.810 | -089%) | -0.700 Voo
1 N 3 -1.060 { -0620 | -0.960 -0.810 } ~0.820 ~0.70¢
Olput Voliage Logic 0 VoL 2 ~1.680 | -1.875 | -1.830 -1.630 § ~1.82% | -1.613 Veo
3 -1 820 ~-1.675 ~-1.850 ~1.650 -1.625% 1.61%
Threshold Vokage  Logic VOHA 2 ~1.080 -0.980 ~0.910 ves
3 1.080 -N.089 -0 910
Thresholc Volage Logic 0 VOLA 2 1.633 -~1.630 ~1 563 Voo ;
. 5 -1.833 ~1.630 -1.5392 i
Re‘ererce Volage VBB " ~-1.420 { -1.280 | -1.350 -1.230 | -1.285 | -1.150 | Vecc
Sv{/i:dﬁing Times (502 Loac) ns
Sropagation Delay 4a0s 2 1.0 3.1 10 2.0 2.9 10 3.3
4o 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
v 43— 3 1.0 3.1 1.0 2.0 28 1.0 33
434 3 1.0 3.1 1.0 20 2.8 1.0 33
Ri§e Time (20 to 80%) 2. 2 11 36 1.1 2.0 3.3 11 3.7
34+ 3 1.1 36 1.1 2.0 33 1.1 3.7
Fali Time (20 to 80%) 12— 2 1.1 3.6 2.0 33 1.1 5.7
t3 3 11 3.6 2.0 33 11 3.7
i
b
13
t
4
i
L}
§
§
MOTOROLA 3-64



; MC10116
I
ELECTRICAL CHARACTERISTICS (continueg)
! TEST VOLTAGE VALUES (Vols)
! @ Test Temperature | Viimax | ViLmin |ViHAmin |ViLAmax | VBB VEE
-30¢C | -0.890 -1.890 -1.203 -1.500 From -5.2
: +25°C } -0.810 -1.630 -1.103 -1473 Pir -3.2
+85°C { -0.700 | -1.825 -1.035 -1.440 i -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vce)
Characteristic Symbol Test | ViHmax | ViLmin | ViHAmin | VILAmax Ves VEg Gnd
Power Supply Drain Current Iz 8 4.9.12 5.10.13 B 1.18
frput Currert lirH 4 4 g1z 5.10.13 8 1,16
lceo 4 9.12 5.10. 13 54 1.16
Ouiput doltage Logic 1 VOH 2 4 8.12 5.10.13 8 v 16
N 3 0.12 4 S.16.15 B 116
Odus Voltage Legic 0 VoL 2 9.2 4 5.10.13 8 118
i 3 4 9.12 5.10.13 8 1.16
THreshold Voliage Logic1 { VOHA 2 9.12 4 5.10.13 8 1,16
' 3 9,12 4 5.10, 13 8 1,16
Threshold Vollage Logic0 § VoLa 2 g.12 4 5.10.13 8 1,16
3 9.12 4 5.10,13 8 1.16
Regference Voliage Vap 11 5.10, 13 8 1,16
Switching Times (5051 Load) Pulse in | Pulse Out -3.2V +2.0V
Propagation Delay 4424+ 2 4 2 5,10, 13 8 1,16
4o 2 4 2 5.10.13{ 8 1,16
443~ 3 4 3 5.10, 13 8 1,16
Y3+ 3 4 3 5.10, 13 8 1,16
Rise Time {20 to 80%) o, 2 4 2 5,10,13 8 1,16
. t3: 3 4 3 5.10.13 8 1.16
Fall Time (20 to 80%) to_ 2 4 2 5.10.13 8 1.16
i3 3 4 3 5.10. 13 8 1.16

Zach MZCL 10,000 series circuiz has been designed to meet the de¢ speciications shown in ihe test iable, a®er thermal eqguilibrium has bgen
esiablishec. The cirsuit is in a test socket or mounted on a printec circuit board and ransverse air flow greater than 500 linear fpm is maintainec.
Outputs are tenninatec through a 50-ohm resis:or to —2.0 volis. Test procedures are shown for only one gate. The other gates are testec in the

same manrner.
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SG7800A/7800AC/7800/7800C/140/240/340

DESCRIPTION

The SG7800A/7800/140 series of positiva reguistors offer self
contained, fixed-voltage capabiity with up to 1.5 amps of load cur-
rent and input voltages up to 50 volts. (SG7800A senes only)

Thesa units feature 8 unique on-chip Inmming system 10 set the
output voltages 10 within 2 1.5% of nominal on the SG7800A serles,
22.0% on the SG140/240 series, and *4.0% on the SG7800/340
series. The SG7800A versions also offer much improved line and
load reguiation charactenstics.

All protective ieatures of thermal shutdown, current kmiting, and
ssfe-area control have been designed into these units and since
these reguiaiors require only a small output capacitor for satisfac:
lory performance, ease of appiication Is assured. .

Although designed as fixed-voltage reguilators, the output voltage
can be increased through the use of 8 smmple voltage Grvider. The
fow quisscent drain current of the Jevice-insures good reguizbon
when this method is used.

FEATURES

Output vollage set internally to 21.5% on SG7800A
Input voltage range to 50 volts max. on SG7800A
Two volt Input-output ditferentiat

Excellent line and load regulstion

Foldback current limtting

Thermat overiosd protection

Voltages avallable — 5V, 6V, 8V, 12V, 15v, 18V,
20V, 4V

ABSOLUTE MAXIMUM RATINGS

Device lnput TOOO0A Serles  Input Voltage

Output Voltsge  Input Voltage (Outpud shorted

Vohage {operating) (trenslent)* 1 ground)
sV BV oV

Product is available in hermetically sealed TO-3, TO-39 and TO-66 £
power packages &8s weil as the plasic TO-220 package. (1% asv LY av
- v sV sV sV
- 2v v, [ v
15v Ay Sov Ay
SIMPLIFIED SCHEMATIC v IV sov P
v uy sov v
2av wv sov sy
"see note next page
Op g Tomp Range
SGTI00A/T800/140 ~85'C 10 +150°C
$G240 0C o +150°C
SGTB00ACTI00C 340 0'C o +125°C
Storage Temperature Range ~45°C 0 +150°C
Typlcal Power/Thermal Characleristics
Package € (T0-3) Ja(T0-04) |2 (TO-2201 | 7 (TO-309
25°C Case
Raled Power 20w | 15w | 1sw | 2w
25°C Ambrend
Rated P 4IW| 30w | 20w [iow
Design Cument tSA{ 15A ]| 104 |0SA
Therm. Res. 8.C ('C/W) 30| so| 30 | s
QA PCIVW) 8 & [ ] 120
CHIP LAYOUT
[
10-00
FRONT VIEW
T bnput
2- Ouipwt
J- Grownt
Tob = Grownt




SG7800A/7800AC/7800/7800C/140/240/340

CHARACTERISTIC CURVES
PEAK QUTPUT CURRENT ve INPUT-OUTPUT DIFFERENTIAL  WimuEUM WPUT-OUTPUT YOLTAOL wi. LOAD CUNAENT

R D D . |
A . //,%
< L I\ b Solemiund > e
} | \\\' X t LT
s \\'\'\N 5 K;‘;‘ [N 4 O
E J . \-‘\5}1 \\‘ ! 1= "‘:"'v
II N

. - " » - - h .
Pt Ovipast Volage Difterertiat-Volls Lesd Curramt - Amgs

RIPFLE AEJECTION va. FREQUENCY TEMPEAATUAE COEFNCIENT OF OUTPUT VOLTAGE

AT

/

Alpple Pejaction - 48
7

%
%
OuApA Vohmge Change « N

N
——Ten mavge
LT \\\ T
\ -
N
o
.- ) - ™) - - - . - - -
Fraquency - Mertx Junction Temperatom - °C

Note: Operation 81 hgh nput vohages 13 Gepencent upon 1080 Curre™ When 1083 Current o lets than $ mA output wilt rise Out of regQuia-
1011 23 NOU-Output lerenial increases Deyond J0 volls Note 8¢ FO™ Curve above. At mazemum 108d Current 13 reduced al high vofl-
sgos The 50 voft nput rating of the SG7800A 3erwes roters 10 82" I w13ane hegh hne 07 W8 wAhOul Ge Since
the reguiator § mazmum cument capabehty 1 tectuced, the Outpwt may fal ol ol regul. a1 hagh input 9e3 under noTenal ading

APPLICATIONS
FIXED OUTPUT REGULATOR CIRCUIT FOR INCREASING OUTPUT VOLTAGE
—yt outeut -y [ Al 1l
! ! . '] wenu UL ——0

i O

-

SeC At LG ¥ALUT OF Ou!
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“ * Ve (..::). ws?

ADJUSTABLE OUTPUT REGULATOR, 7 1o 20 VOLTS

HIGK OUTPUT CURRENT, SHORT CIRCUIT PROTECTED
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Loglc Products

DESCRIPTION

The '14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of ransiorming slowly
changing input signals «nto sharply de-
fined, jitter-froe output signals. in addi-
tion, they have greater noise margin
than conventionat inverters,

Each circuit contains 2 Schmitt trigger
fullowed by a Darlington level shifter and
a phase splitter drming a TTL totem-pole
output. The Schmutt trigger uses positive
feedback to effectively speed-up slow
input transition, and provide different
input threshold voltages ‘or positive and
negative-going transitions, This hystere-
sis between the positive-going and ne-
gative-going input thresholds (typically
800mV) is deterrnined intemally by resis.
tor ratios and is essentally insensitive to
temperatwre and supply voltage vara-
tions.

PIN CONFIGURATION

7414,

LS14

Schmitt Triggers

Hex Inverter

Schmitt Trigger

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7414 i5ns 31mA
74LS14 15ns 10mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee = 5V £5%; To 2 0°C to +70°C
Plastic OIP N7414N, N74LS14N
Plastic SO N74LS140
NOTE:
For informabon regaraing devices pr d o Mititary Specifi see e Sgnencs Murary Products
Data Menual

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
A inputs 1ul 1WLSul
Y Output 10ut 10LSui

NOTE:

Where 8 74 und load (ul) i3 understood to be 40uA fn and =1.6MA g, 3nd 74LS unt 'cad (LSul) is

20uA lny and <04MA Iy,

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

FIE R ELEL

OND | 7

- -
-

TYTTTY

¢

i P N
. P b
S e
—Hor I
A S
] p bt

——
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CONNECTION DIAGRAM
PINOUT A
54/T446A ¢ 54/7447A
54L.S/74LS47 d T i
BCD TO 7-SEGMENT DECODER/DRIVER s is]T
in mf]
nunaod E'.‘
ola )5
DESCRIPTION — The '46A. '47A and 'LSA47 accept four lines of BCD (8421} MG EE
input data, generate their complements internally and decode the data with -
seven AND/OR gates having open-collector qutputs to drive indicator seg- A 7] 10j¢
ments diractly. Each segment output is guaranteed to sink 40 mA (24 mA for GNDE aQg
the ‘LS47) in the ON (LOW) state and withstand 15 V (30 V for the '46A} in the
OFF (HIGH) state with a maximum leakage current of 250 uA. Auxiliary inputs
provide blanking, lamp test and cascadable zero-suppression fuctions. Also
see the ‘L5247 data sheet.
N LOGIC SYMBOL
¢ OPEN-COLLECTOR QUTPUTS
® DRIVE INDICATOR SEGMENTS DIRECTLY
® CASCADABLE ZERO-SUPPRESSION CAPABILITY
® LAMP TEST INPUT i i i i i i
Ao At Az A1 LT RBI
ORDERING CQDE: See Section 9
PIN COMMERCIAL GRADE MILITARY GRADE PKG . . ' ,.'.'2,
PKGS Vce = +5.0 V 25%, Ve = +5.0 V £10%, s e
OUT  1,=0°Cto=70°C | Ta=-55°Cto+t2s°C | "°e TITTI0YY
Plastic A | T48APC, T4474PC o8 132109 8 e
DiP (P 74L847PC
Ve = Pin 16
Ceramic | , [7446ADC, 7447ADC 5448ADM, 5447ADM 18 GND = Pin 8
DIP 1D} 741.S470C 54L.S470M
Flatpak A 7446AFC, T447AFC 5446AFM, 5447AFM . i
3] 74LS47FC S54LS47FM
INPUT LOADING/FAN-QUT: See Section 3 tor U.L. definitions
’ 54/74 (U.L) 54/74LS (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW HIGH/LOW
Ao — A3 BCO Inputs 1.0/1.0 0.5/0.25
R8I Rippte Bianking Input (Active LOW) 1.0/1.0 0.5/0.25
T Lamp Test Input (Active LOW) 1.0/1.0 0.5/0.25
BI/RBO Blanking input (Active LOW! or -12.5 -/0.75
Ripple Blanking Output (Active LOW) 5.0/5.0 1.25/2.0
(1.0
a—3 Segment Outputs (Active LOW) 0C*/25 oc /15
(7.9

*OC — Open Collector
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FUNCTIONAL DESCRIPTION — The'46A, '47A and ‘L547 decode tha input data tn the pattern indicated in the
stration. l{ the input dataisdecimal zero, a LOW signalappliedto

Truth Tabie ang the segment identificationillu
the RBI planiks the cisplay and'causes 8 multidigit display. For example, by grounding the RBI of the highaest
order decoder and connecting its BI/RBO to RBI of the next lowest order dacoder, etc., leading zeros will be

suppressed. Simitarty. by grounding RBI of the lowest order decoder and connecting its BI/RBO toRBl of the

next highest order gecoder, etc., trailing zeros will be suppressed. Leading and trailing zeros can be suppressed
simultaneously by ustag external gates, ie: by driving RBI of an intermediate decoder from an OR gate whose
inputs are SIVRBO cf the next highest and lowest order decoders. BI/RBO also serves as an unconditional

blanking incut. The -nternal NAND gate that generates the RBO signat has a resistive pull-up. as opposectoa
totem pote, and thus 3I/RBO can be forced LOW by enternal means, using wired-collactor logic. ALOW signal
thus apphed to 81730 turns off all segment outputs. This blanking feature can be used to control display
intensity by varying :ne duty cycle of the blanking signal A LOW signal applied to LT turns on ail segment

outputs, proviced :nat BI/RBO s not forced LOW.

LOGIC DIAGRAM

MPPLE SLANKING

noy Nyt

V SLANKING INPUT OR
LAMP.TEST RIPPLE-BLANKING
a e

L e :
1 s U C

ol SH OB b b
Cj
% ' ' - A
5 i: 3 i : 18

ourteyt
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TRUTH TABLE

INPUTS OUTPUTS
DECIMAL
OR o [,
FUNCTION| LT RBI A3 A2z A1 Ao BI/RBO a b ¢ d e t g NOTE
0 H| H L L t L H t L L L L L H 1
1 H| X Lt L L H H H L L H H H H 1
2 HIX L L H L H L L H L L H L
3 H| X Lt L H H H L L L Lt H H L
4 H| X L H L L H H L L H H L L
5 H| X L H L H H L H L L H LU L
6 HI X L H H L H H H L L L L L
7 H] X L H H H H L L L H H H H
8 HI X H L L L H L L L L L L L
9 H| X H L L H H L L L H H L L
10 HI X H L H L H H H H L L H L
11 H| X H L H H H H H L L H H L
12 H| X H H L L H H L H H H L L
13 H| X H H L H H L H H L H L L
14 H{ X H H H L H H H H L L L L
15 H] X H H H H H H H H H H H H
Bl Xt X X X X X L H HHHH HH 2
R8I H|L L L L L L H H H H H H H 3
LT L} X X X X X H L L L L L L L 4
NOTES:

111 BI/ABO is wire-AND loglc serving #s blanking input 1B and/or ripple-blanking outout (RBDI. The blanking outiBN must be ooen of held
at 8 HIGH level when output functions 0 through 15 are desired. snd rippie-dlanking input (ABI must be open of at 8 HIGH tevel of
dlanking of a decimal 0 is not desired. X = input may be HIGH or LOW.

120 When s LOW level is appiied (o the danking input orced condition) ail segment outputs goto & HIGH level regardiess of the state
of any other input condition.

(3) Wnen ripple-dlanting inout (ABU and inputs Ac. Ar. Az and A3 are LOW level, with {he lamp test input st HIGH level, aif segment outputs
Q0 to a HIGH level and the rippte-dlanking output (ABD) goes to & LOW level trespones candHion,

(4 When the blanking input/ripple-blanking output (BI7RBOI Is open or Meid at s HIGH level. snd 8 LOW lavel is applied to lsmp tast
input, all segment outputs Qo 1o a LOW level.
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signetics Logic Products

Logic Products

DESCRIPTION

The ‘7415 a qual pcsitive ecge-triggered
D-type tlip-flop teatunng .ncividual Data,
Clock, Set and Reset 'nouts; aiso com-
plementary Q and O cutouts.

Set (Sp) and Reset {R~) are asynchro-
nous active-LOW nputs and operate
ingependently of the Clock ‘nput. infor-
mation on the Data (C} nout is trans-
terred to the Q output on :ne LOW-to-
HIGH transiion of tne cicex oulse. The
O inputs must be stacte cne set-up time
prior to the LOW-to-HIGH ziock transi-
tion for predictable operanon. Although
the Clock inputt is ievei-sensitive, . the
positive transition of ire clock pulse
between the 0.8V ang 2.3V levels should
be equal to or less than lhe clock-to-
output detay time for renable operation.

7474, LS74A, S74
Flip-Flops

Dual D-Type Flip-Flop
Product Specification

|
TYPE TYPICAL tusx | TYPICAL T;Jg:kl)cunnem
7474 25MHz i 17mA
74LS74A 3IMHz i 4mA
74574 100MHz H J0mA

NOTE:
For mitormaton regarding devices orocessed 10 Miktary Specitcatons, see the Sgnetics Miltary Peonucts
Data Manual.

ORDERING CODE

Packages | Voo = 5V 5%: Th% 0 to $70°C
Plastic OIP ] N7474N, N74LST4AN, N74574N
Plastic SO ! N741S74A, N74S740
NOTE:
For i 9 g dewces to Miitary Specihcanons, see he Signetics Miitary S-soucts
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 745 74L5
o] Input tul 1Suil 1LSuw
Ro Input i 2ul 3Sul LS
5o input ! 1ul 2Sul 2LSu
cp Input | 2u 2Sul LS
[oXo] Outputs ' 10ul 10Sul 10LSw
NOTE:

Where a 74 unit loag fu) 13 UNJErSond 10 be 4CuA o, and ~ 1.EMA Iy, 3 73S Lnil 'oad {Sul) 13 508 -« ano
~20mA I, and T4LS unit load (LSul) 5 20uA Iy and ~J.4mA |

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

PIN CONFIGURATION

oy (7] 1 vec
0, ] [ %02
¢ 3] B
£ [‘: :‘]C’z
o (1] :! S0z
@y g i ?:
eno (7] {133,
osasos

-
S

4 3 —:b's 5
21— o, 501 g, }—3 12-{p, %02 0;}—9 —peo
. =40 s
1 P
| AiNda
31— CPy 11— CP i
P CP2 : :“’t < .
I
Gy |- G, 4~ ' 0
Agy 9[- Moy Q2] . e ds L
T Y g
1 13 ' . LA

T
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Proguc Czecificaton

7474, LS74A, S74

LOGIC DIAGRAM MODE SELECT — FUNCTION TABLE
. 1 M T
R —_— vl ! INPUTS oUTPUTS
So : ! OPERATING MODE } i T ;
,—_GDO_ P 'S5 | Rercp | D Q a
' 3
E . ; | I Asynchronous Set L H X X - L
. h | I Asynchronous Reset H L x X oowm
i a ! H ! (Clear) , . i :
| o ¢ i :D: o | Undaterminad!" L Lox X A4 oH
i [ H I Load "1 (Set) H | H 0 h - L
H ! ; [ | Load "0" (Reset) Hfn i [
! R M« HIGH veitage levat steady siate.
[t —— f p = MIGH voltage fevet 0ne sel-up me pnof 1o e LOW.1o-riGH cloex
., Py 1 :Tj h a transion,
. - 4 } b L =LOW voltage level steady state.
| ; ’ ! , = LOW voitage level one sst-u0 tme prior 10 the LOW-10-~IGH clock
i ' ~ transition.
N H >< X = Don't care.
, { } I = LOW-t0-HIGH clock vansiion.
i c_‘—EIDo—-J NOTE:
; (1} Soth outputs wit be HIGH whde both 5o and g are LOw. 2ut tne

o1 oulput states are unpredictabie it Sp ana Tp go HIGH smuitaneousty.

ABSOLUTE MAXIMUM RATINGS (Cver operating free-sir temperature range unless otharwisa notad.)

PARAMETER 74 74LS 748 UNIT '

Vee Supoly voltage 7.0 1.0 7.0 v

Vin nout voltage -0.5 10 +55 -0.5 to +7.0 -051t =355 v

lin Input current ~30 0 +5 -30 to +t -30 t0 -5 TA .
. Vour Z:::j’s‘:‘:s"“ 1o outout n F1GH 0510 +Vee | -05 10 +Vee | -0.5to Ve v f
[ Ta Cperating free-air temperature range 0t 70 0 i
RECOMMENDED OPERATING CONDITIONS
f i 74 14LS 14s :
| PARAMETER - UNIT |
| ! Min | Nom | Max | Min | Nom | Max | Min ' Nom | Max H
v Veo Supply voltage 4.75 5.0 525 ] 4.75 5.0 5§25 | 475 ' 5.0 £e5: Vv .1;
| Vi HiGH-avel inout voltage | 20 2.0 20 ¢ Powv }
N LOW-lave! input voltage f +0.8 +0.8 ' -08 Vv
[ I input clamp current ; -12 -18 ) -18 mA
i o HIGH-tevat output current i ~400 -400 , -3000°  pA
Vo LCW-level output current ; 16 8 i 20 ¢ mA
F‘ Operating free-air tamoerature 1o 70 [ 70 0 i ., C
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Logic Products

DESCRIPTION

The ‘90 is a <-bit, ripple-type Decade
Counter. The device consists of four
master-slave flic-tlops nternally connect-
ed 10 provide a divide-by-two section and
a divide-by-five section. Eacn section
has a separate Clock input 10 initiate
state changes of the counter on the
HIGH-10-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal nppte
delays. Therefore, decoded output sig-
nais are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR1*MR;) is provided which over-
rides both clocks and resets {clears) all
the flip-flops. Also provided s a gated
AND asynchronous Master Set
(MSyMS;) which overrides the clocks
and the MR inputs, setting the outputs to
nine (HLLH).

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be
operated in various counting modes. In a
BCD (8421) counter the TP, input must
be externally connected 10 the Qq cutput.
The TPy input recewves ihe incoming
count producing a BCD count sequence.
in a symmetrical Bi-quinary divide-by-ten

PIN CONFIGURATION

7490, LS90
Counters

Decade Counter
Product Specitication

TYPE TYPICAL fyax TYPICAL SUPPLY CURRENT
7490 J0MH2 J0mA
74L890 42MH2 SmA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V 25%; Ta = 0°C to +70°C
Plastic DIP N7490N. N74LS90N
NOTE:
For d 9 g Covces To Miktary Specificatons, see the Signencs Murar, S+ao_zs
Oata Manuai,

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 7 1 T4LS
CPy Input 2ul ¢ 5L3c!
TP, Input 4aul f LSw
MR, MS Inputs iL i
Qp -0y Outputs 10ut 1 10LSu

NOTE:

‘Where 2 74 urt load (uf} 13 understood to be 40uA Iyy A0t = 1.6MA Iy, 3 8 T4LS unit 1080 (LSul 8 22K .

and -0.4mA Iy

counter the Q3 output must be connect-
ed externally to the TPy input. The input
count is then applied to the CP, input
and a divide-by-ten square wave is ob-
tained at cutput Op. To operate as a
divide-by-two and a divide-by-five count-

LOGIC SYMBOL

er no external interconnections are ve-
quited. The first flip-fiop 1s used as a
binary element for the divice-Dy-iwc
function (CPy as the input ana Qg as :ne
output). The CP; input is used ‘o cotain 3
divide-by-five operation at the Q4 oue

LOGIC SYMBOL (IEEE/IEC) *

& ) S,
wa, (71 73] N
wa, (7} 7] &
we (7] mES
vee 5] [elano
us, (7] (570,
wsy (7 [v]0;
e

]

£

Ve =fn s

GND = P 10
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)
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signefics togie Proaucts

Counters

7490, LS90

LOGIC DIAGRAM

MOOE SELECTION —

FUNCTION TABLE
U]
s, AESET/SET INPUTS | OUTP'UTS
el l ] MA,[MR;[Ms, WS, G, Q, Q;;0Q,
HlHIUL x:o o Lot
T L e 2ol Lt l‘"°°~—' mPHp XL oL Lt
CPy ———fcr cr e I3 Ye ] X X A I L L H
L X L X, Zount
1_95 ;— :.au l.ad || x.od x L PR ~eunt
LY Y Lix|x. Saunt
) i i -
a, H L L, X Ceunt
A &) H = MIGH voltage ‘sver
' L = LOW voltage &
. @O— un ) w i  ont
2 2, a, a, a, X = Don't cure
\ana BCD COUNT SEQUENCE —
Vo - Pn s FUNCTION TABLE
GND = A0 10
QUTPUTS
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range COUNT - a e, @, ' a
uniass otherwrse noted.) J ! LIRSt
0 .k - - o b
PARAMETER 7 748 UNIT 1 Poa L
' - S
Vee Supply voitage 7.0 7.0 v 2 H L LT -, L
3 ] A [
Ve Input voltage -05 to +55[-05 0 +70] v AR B
q ! T s i
e Inout current ~30 to +5 | ~30 to 41 mA S oM. <L
vott ) s A B
age apphed 1 _ - 7 PH oM WL
Vour  oulput in HIGH f: o 35 o v o el Linm
oulput state «© e 9 l H ; [N ] H
T Operatung freq-av @mperature 0 to 70 o NOTE:
range Oulput Qg connected to rout TP,
NOTE:
Vin 13 frtod to =58V on T35 ana TP, mouts on the 740590 ordy.
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER ; - UNIT
Min Nom Max Min | Nom ; Max
Vec  Supply voltage 475 5.0 5.25 475 | s0 , 525 v
Viy  HiGH-evel inout voltage 20 20 | v
Vi LOW-iovel nout voltage ~0.8 i -03 , v
™ input clamo current -12 Yais o oma
lon HIGH-deval outout current -800 fea00  pA
log LOW-level outout current 16 3 mA
Ta Operaung hee-ar lemperature 4] 70 o | EC ‘C

-
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Logic Products

DESCRIPTION

The '93 is a 4-bit, ripple-type Binary
Counter. The device consists of four
master-slave flip-flops internally con-
nected to provide a divide-by-two sec-
tion and a divide-by-eight section. Each
section has a separate Clock input to
initiate state changes of the counter on
the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simuttaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
sot (MR{MR;) is provided which over-
rides both clocks and resets (clears) alt
the flip-tiops.

Since the output from the divide-by-two
section is not internaily connected to the
succeeding stages, the device may be
operated in various counting modes. Ina
4-bit ripple counter the output Qp must
be connected externally to input CPy.

PIN CONFIGURATION

7493, LS93
Counters

4-Bit Binary Ripple Counter
Product Speclfication

TYPE TYPICAL fusx TYPICAL s(;lg:kI)CURRENT
7493 40MHZ 28mA
741593 42MHz 9mA

ORDERING CODE

PACKAGES Voo = 5V £5%; To = 0% fo +70°C
Piastic DIP N7493N, N74LS93N
Plastic SO L i N74LS93D
NOTE:
For ir i Qarding devices pr to Miitary so8 the Sig Mdary Products
Dets Manual. LR .o . - . -
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS " DESCRIPTION K 74LS
MR .+ | - Maslerseset inputs ol 1LSul
Tho Input 2ul . 6LSul
o Input 2ut 4LSul
Q- 0y Outputs 10ut 10LSul

NOTE:
Where & 74 unh load {uf) I8 undersiodd to be 40uA I, and ~1.6mA I, and & 74LS unil oac (LSu) is 20uA Iy

and ~0.4mA iy,

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

cr (1] oEEN
ue, (7] 1) NC
&, (3] ) o
we ] 11} 0,
vee 5] ) oND
we (o} [+ 0,
we (7 [T)o,;
Com g

2
w—gcr, 3 acrn
.
1—CcPy r um

G 0y O3 O

b
-
e
=
b
~
=

" 12
[)
OIVS ¢, 0
. 'I )
LA ] SN
23 2 ot s o0
[P, (=
Vec =fn 8
GND = P 10




Signetics Logic Products

s . [T R R -e

Counters N . 7493, LS93

LOGIC DIAGRAM . The input coun: pulses are apphed 1o wput
Thy. S ous dwisions of 2, 4, € and 16

are periormed 8! the Oy Oy, O; and Oy

outputs as shown in the Function Table.

As a 3-bnt rizple counter the npul count
pulses are acgled 10 input TPy Simultaneous
trequency drisons of 2, £ and b sre available
a1 the C;. C; anc O3 oulputs Independent

&,

use of the first hp-flop 1s avadable if the reset
ur, 2 function cocdes with reset of the 3-bit
MR,y nppie-throuch counter.

11 = Pr fumder

Outpint O3 connected 1o nput TP,
ABSOLUTE MAXIMUM RATINGS (Over operating free-anr temperature range unless otherwrse noted )

Ve =Pm 8
GND = P 10
J T A .
FUNCTION TABLE MODE'SEL_ECTION o R .
OUTPUTS RESET INPUTS OUTPUTS
COUNT ¥, ! ot §
Q | 0, ) 0 | O MRy "} MRy 4:09" 0y T Q3 F10; 17
c L L L L H
1 H L L L L
2. L H L L H
3. HiH | L]t ] v
4" L L H L
s H L H L H = MIGH voltage level. v
(3 t H H L L= LOW vohage leve! . - .
7. H H M L XeOontcare: -~ "= - . .
8 L t L H
9 H L L H
10 L H L H
11 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H M
NOTE:

PARAMETEK i 74 74LS ] UNIT
Vee Supply voltage i 7.0 7¢C v
Vin Input vottage I -051c 455 051 72 v
hn tnput current -30 10 +5 -30 10 +1 mA
Vout Voltage applied to output in HIGH output state -05 1c 4 Ve -0.5 tc +Vce v
Ta Operating free-air temperature range 0170 . ‘c
RECOMMENDED OPERATING CONDITIONS
74 74Ls
PARAMETER UNIT
Min Hom Maz Min Kom ‘ Max

Vce  Supply voltage 4715 5.0 525 475 X 5.25 v
Vin HIGH-level mpul voltage 2.0 20 v
Vi LOW-level input voitage +08 +038 v
hx Input clamp current -12 -16 mA
lom HIGH-fevel output current ~800 -400 BA
log LOW-level output current * 16 8 mA
Ta Operaung free-air temperature o 70 (<) 70 *‘C
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togic Products

FEATURES

o Very good puise width stabliity

o Virtually immune to temperature
and voltage varlations

» Schmitt trigger Input for siow
Input transitions

o Internai timing resistor provided

DESCRIPTION

These muiltivibrators feature dual active
LOW going edge inputs and a single
active HIGH going edge input which can
be used as an active HIGH enable input,
Complementary outout pulses are pro-
vided.

Pulse triggering occurs at a particutar
voltage level and is not directly related
to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hys-
teresis) for the B input allows jitter-free
triggering from inputs with transition
rates as slow as 1 volt/second, provid-
ing the circuit with an excellent noise
immunity of typicalty 1.2 voits. A high
immunity to Vec noise of typically 1.5
volts is also provided by internal latching

circuitty. Once fired, the outputs are”

ndependent of further transitions of the
inputs and are a function only of the

PIN CONFIGURATION

74121
Multivibrator

Monostable Multivibrator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74121 43ns N 18mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voo = 5V +5%; T = 0°C to +70°C
Plastic D12 N74121 N
Plastic SC N74121 D
NOTE:
For wiformanon regarding devces to Mlitary Sp 304 e Sqr Mastary Srocusts
Oasta Manual.

timing components. input pulses may be
of any duration relative to the output
pulse. Cutput pulse length may be varied
from 20 nanoseconds to 28 seconds by
choosing approoriate timing compo-
nents. With no external timing compo-
nents (i.e., Ry connected to Vo, Cen
and Rexy/Cax Open), an output pulse of
typically 30 or 35 nanoseconds is
achieved which may be used as a dc
triggered reset signal. Output rise and
fall imes are TTL compatible and inde-
pendent of pulse length.

Pulse width stability is achieved through
internal compensation and is virtually

LOGIC SYMBOL

independent of Ve ana temoerature. in
most applications, puise staodity il only
be limited by the accuracy =f sxtemal
timing components.

Jitter-Iree operation is maintaired over
the full temperature anc Vo ranges for
more than six decades of brming capaci-
tance (10pF to 10uF} and moce than one
decade of timing resistance (k2 to
30kQ2 for the 54121 and 2K<2 to 40k
for the 74121). Throughout these
ranges, pulse width is defined by the
relationship: (see Figure 1)
twiout) = Coxn Aen 102

twlout) = 0.7 Con Aen

LOGIC SYMBOL (IEEE/IEC)

S —= [@ ¥
diryl =

e f @

% - i U ReurCone
o '%,_zlc...
o(f] 1] Mot
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EEN
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Signetics Logic Products

Multivibrator

74121

FUNCTION TABLE

INPUTS

§

2
X

X XIXIXrIX|®

XN e—e=T XXX
PPRPPrr~~o
geegerzzz|a

INPUT AND OUTPUT LOADING  In circults where puise ouot s nct m
timing capachance up to 1000uF and
AND FAN-OUT TABLE resistance as low as 1.4k{2 may be used.

H = HIGH volage level

L =~ LOW voltage ievel

X = Don't care

T = LOW--HIGH ransition
$ = HIGH-10-LOW wansiton

PINS DESCRIPTION 74
A Az Inputs 1l
B8 input 2ul
QT Outputs 10ut
NOTE:
A 74 unit Toad () is UNGers100d 10 be 40uA Iy and
- 1.6mA Iy,

ABSOLUTE MAXIMUM RATINGS (Over operating fros-a femperatire rangs uiees ctharwise noted)

PARAMETER 74 UNIT
Voo Supply voltage 70 v
Vin Input voitage ~0.5 10 +5.5 v
1™ nput current ~30 1o +5 mA
Vour Voltage spplied to output in HIGH output state =0.5 to +Vee \'
Ta Operating free-air tomparature range 0to 70 c .
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Ve Supply voitage 475 50 .25 v
I Input clamp current ’ -12 mA
fon HIGH-level output curent -400 HA
ot LOW-level output current 16 mA
B Input 1 v/
dv/dt Rate of rise or fak of ot pulse
A Ay inputs 1 Vs
Ta Operating free-air temperatre 0 70 °C
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Signetics Logic Pioducts

Logic Products

FEATURES

e DC triggered from active HIGH
or active LOW inputs

* Retriggerable tfor very long
pulses — up to 100% duty cycle

s Direct reset terminates output
pulse

« Compensated for Vec and
temperature variations

DESCRIPTION

The '123 is a dual retriggerable monost-
able multivibrator with output puise width
control by three methods. The basic
pulse time is programmed by selection
of external resistance (Rqyx) and capaci-
tance {Cext) Values. Once triggered, the
basic puise width may be extended by
retriggering the gated active LOW going
edge input (A) or the active HIGH going
edge input (B), or be reduced by use of
the overriding ective LOW reset.

The basic output pulse width is essen-
tially dotermined by the values of exter-
nal capacitance and timing resistance.

PIN CONFIGURATION

74423
Mulfrivibro’rpr_

Product Specification

Dual Retriggerable Monostable Multivibrator

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74123 24ns | 46mA

NOTE:

For information regacding oevices processed 1o Mintary Specitizations, see the Signetics Mirary Freducts

Dsta Manual,

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V 25%; TA=0°C to +70°C
Plastic DIP N74123N
Plastic SO N74123D

For pulse widths when Cex < 1000pF,
see Figure A. °

When Cex > 1000pF, the output puise
width is defined as:
tw'= 028 Req * Con (14 R

The external resistance and capacitance
are normally connected as shown in
Figure B. If an electrolytic capacitor is to
be used with an inverse valtage rating of

LOGIC SYMBOL

less than 1V then Figure C should be
used. (Inverse voltage rating of an elec-
trolytic is normally specified at 5% of the
forward voltage rating.) It the inverse
vollage rating is 1V or more -(this in-
cludes & 100% safety margin) then Fig-
ure B can be used. Note that it Figure C
is used the timing equations change as
follows:

tw 2 0.25 Rgyp * Con {1 +3._7n)

LOGIC SYMBOL (IEEE/IEC)
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Signatics Logic Products

Fromuct Soectication

Multivibrator 74423
FUNCTIOH TABLE INPUT AND OUTPUT LOADING
IRPUTS OUTPUTS AND FAN-OUT TABLE
Ao | X | 8 Q [ PINS DESCRIPTION 1
L x | x L H A B Inputs |
X H X L H Ro fnput 2ul
X X L L H
H L]t n u 0,0 Outputs 100l
H ! H F18 v NOTE:
1 L H n v A 74 unit load (W] s understood to be 40pA g and
YT ' ~1.6mA Iy
L = LOW vohage level
X = Don't care
1 « LOW--HIGH vansiion
| = HGH--LOW wanstton
JL ~ One HIGH-ovel puise
1 = One LOW-tevel puise
ABSOLUTE WMAXIMUM RATINGS (Over opersting free-ak temparatire rangs unless otherwise nolad)
PARAMETER . " T
Voo Supply voltage ' M £ T v
Vix Inpt voltage . 0.5 to 45.5 v
W Input current e : T 30045 TmA
Vour  Vofiage epphiod 10 output in HIGH output state . . I L -05 1 +Veo v
Ta Opecxicg free-al lompecatirs fanQe 0t 70 *c
RECOIKMENDED OPERATING CONDITIONS
T®
PARAMETER UNIT
Min Nom Max
Veo Supply voltage 475 5.0 525 v
3 inpet camp curent -12 mA
lon HIGH4evel output current ~B20 pA
o LOW-evel output current 16 mA
Ta Operatiyg froo-ar temperature 1] 70 *C
Ve HIGHevl Input votiege 2.0 v
Vi LOW-level input volisge +08 v
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Signatics Logic Products

Multivibrator

74123

TYPICAL PERFORMANCE CHARACTERISTICS

10Ceq  T0RAuw
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Figure B
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74365A, 366A, 367A, 368A,
LS365A, LS366A, LS367A, LS368A
Buffers/Drivers

'365A, '367A Hex Butier/Driver (3-State)

'366A, '368A Hex Inverter Butfer (3-State)

Logic Products
Product Specification

FUNCTION TABLE, '365A, '366A TvPE TYPICAL ;:&PYAGATION TYPICAL sﬁuop:v;{)cunnem
INPUTS OUTPUTS 743654, 367A 10ns 65mA
OE, | OF; | 1 Y \ 74LS365A, 36TA 10ns 14mA
L L L L H 74366A, 368A ons S9mA
L L H H L
X H X @ @ 74LSI66A, ISBA 10ns 12mA
H X X @) 2)

ORDERING CODE

FUNCTION TABLE, '367A, '368A COMMERCIAL RANGE
— PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
INPUTS OUTPUTS cc=SVESR Ta” o
. N74365AN, N74LS365AN, NT74366AN, N/4LSIGEAN
L ! Y ¥ Plastc DIP N74367AN, N74LS367AN, N?74368AN, N74LSIGOAN
L H
lL' H :' L Plastic SO-16 N74LS365AD, N74LS367AD, N74LS368AD
H X 2 2) NOTE:
For information regardng devices p d to Military Sp see the S Miitary Products
L = LOW voltage levet
H = HIGH voliage level Data Marual.
X = Don’t care N T A T LO
(2) - HIGH impedance (ot state INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 4 74LS
All Inputs 1 1LSul
All Outputs 20ul 30LSul
NOTE:

Whers & 74 unvt 1oad {ul) is unders100d 10 be 40uA Ly and - 1.6mA Iy, and & 74LS unit boad (LSul is 20pA Ine
and ~0.4mA .

PIN CONFIGURATION

“36SA ‘366A . ‘36TA *368A

o 1] Jvee o8 [L [Hvee 0L FJree BL[ 4] Voo
W ok 0 W) OF, 0 W) 56 30 Eb‘z’,
v W 0 W D . Wt T okl
[ (o] v W[ mk2 [ okl 4 Y2
v (] ok vE =)t 20 ) ) ’7['-: fia] ¢
'E W) v .E E? B0 W v 0 0k3
v 7] E}l Y[ e 4 20 Wt TE}{_{“ '

uuoE ;ﬂ' oo 7] Bk ano [7] v oo [1] Nk3

e e |

-
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Product Specification

74365A, 366A, 367A, 368A,
LS365A, LS366A, LS367A, LSI6BA

LOGIC SYMBOL

*I65A

'366A

‘I67A

Ye
':IA "
vy
. '3 3
\Soesang
LOGIC SYMBOL (IEEE/IEC)
'I6SA ‘I66A ‘367A ‘368A
1 L} 1] 1
“BJen ENS
18 ™ ol & jew (TN e JTTNE piie
2 ]
23 b o2 4 b 2 g2 23 b whl
4 $ A b § & | s « b8
L }__’ - SRA L] A L bt
10 [ 10 ! 0| “ [ 10 L
12 1" 12 P n 12 D 1V " 12 b v 1
" - 13 AL b1 1 13 " SR
Ao 00g L] [t Lhose s
ABSOLUTE MAXIMUM RATINGS (Over operating tree-air temperature range unless otherwise noted.)
PARAMETER 74 7418 UNIT
Vee Supply voltage - 70 7.0 | v
Vin input voltage -0.5 10 +55 -051t +7.0 \4
Iin tnput current -30to +5 ~30 10 +1 mA
Vout Voltage applied to output in HIGH output state ~0.5 10 *Vce -05 10 +Vco v
Ta Operating tree-ak temperature range 0 to 70 *c
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Logic Products

FEATURES

« Two BCD decade or blquinary
counters

« One package can be configured
1o divide-by-2, 4, 5, 10, 20, 25, 50
or 100

« Two Master Resets to clesr each
decade counter Indtviduaily

DESCRIPTION

The "390 is a dual 4-bit decade ripple
sounter divided into four saparately
aocked sections.. The counter has two
dnvide-by-two sections and two divide-
oy-five sections. These sactions are nor-
mufyusedinaBCOdocadeorab&-
quinary configuration, since they share &
common Master Raset input. If the two

7415390

Counter

Dual Decade

Ripple Counter

Product Specification

TYPICAL SUPPLY CURRENT |
TYPE TYPICAL fuax (TOTAL) ‘J
7415390 55MHz 15mA i
ORDERING CODE
COMMERCIAL RANGE ;
PACKAGES Voo = 5V £6%; Ta =0°C to +70°C '
Plastc DIP N74LS390N
Plastic SO-16 N74L53900
NOTE:
sse the Signetics Mdtary >oauc

For infortnation regarding devices pr d o Miiary i

Dala Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Jaster Resats can be used 10 si
neously clear alt 8 bits of the counter, a
number of counting configurations are
possible within one package. The sepa-
rate clocks of sach sechon allow ripple
~sunter of frequency division applica-
2ons of divide-by-2, 4, 5, 10, 20, 25, 50
oc 100,

PIN CONFIGURATION

PINS DESCRIPTION 7408
o MR Inputs 1LSdl
cPy Inputs aLSu
CPy Inputs 6LSul
Al Outputs osa |

NOTE:

A T4LS unit Toad (LSu) I8 204A lgg and —0.4mA ly.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

T

)
]
1 1 = v 3
[ T EVCC - 5
: w, (7] [75] CPon . ™ o=
LI X S0
% O DL LY R 12390 > « o1
¥, (] [73] Qo 12— CPy
o, 7} (7 P un Do O 3T 10 )
°!-E EQH T=0
— — 214113 811800 LY
A ] [*3) Q20 aerense
awno (T} Eo,. LT 5‘ oz 3
oo ovs 1
-~ 12 n
b cr{ —
et
Vee =P i8
GND ~ P § i
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Signetics Logic Procucts

Counter

——

7418390

LOGIC DIAGRAM

PRl ] S Y W Y L-"ov——T
66“—‘9——09 rr—dqe o= (24 o
o0 ) W TN 8
. L 1 I
&um
R 1 Y 1 .0
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BCD COUNT SEQUENCE

BI-QUINARY COUNT

——

Each section is tnggered by the HiIGH-ig.
LOW transition of the Clock (CP) inouts. For
B8CD decade operation, the Qg outout i
connected to the TP, input of the Grde-by.
five section. For bi-quinary decade coeration
(50% duty cycle outout), the Q3 output i
connected to the CPy input, and Qg becomey
the decade output.

The Master Resets (MR, and MR,) are active
HIGH synchronous inputs to each decace
counter which operate on the portion of the
counter identified by the “a™ and *'b™* sutfixes
in the Pin Configuration. A HIGH level 0n the
MR input overrides the clocks and sats the
four outputs LOW,

FOR %2 THE '390 . SEQUENCE FOR ¥2 THE '390
OUTPUTS OUTPUTS i
COUNT ] 7 COUNT
Q 1 Oy ; O | O C [ 0] Q] O ¢
0 L Ll L 0 L L] L i
1 H LboL L 1 L H L L
2 L ] [ L L 2 L L H L
3 H rt i L L 3 L H H L
4 L L i H L 4 L L L H |
5 O B I 5 Wl e b
6 L H 1+ H L ] H H L L |
7 H | H ! H L 7 Hl Ll wge
8 L Lt H 8 H H H L,
9 H L L H 9 H L L H !
H = HIGH voltage level NOTE:
L = LOW voltage levet Qutput Qy I8 connected 1o mout £Py with
NOTE: Counter Input on TF,.
Quout Qg i connected to rout TPy with
Courvter input on P,
ABSOLUTE MAXIMUM RATINGS (Over ing froe-ale temp 8 range unkess otherwise noted.)
PARAMETER 74LS UNIT
Veo Supply voitage 7.0 v
Vin fnout voftage ~0.5 to +7.0 v
[ - lnpa cutrent i -30 to +1 mA
Vour Voitage applied to output in HIGH output state T _05 10 +Vee v
Ta Openating free-air temperature range ] Ot 70 *C
NOTE:

Ve limeted 1o 8.5V on TP; ang TP, mouts,
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FEATURES

o Two 4-bit binary counters

o Divide-by any binary moduie up
to 28 In one package

o Two Master Resets to clear each
4-bit counter individuaity

DESCRIPTION
The '393 is a Oual 4-bit Sirary Ripple

7415393
Counter

Dual 4-Bit Binary Rippte Counter
Product Specification

i TYPICAL SUPPLY CURRENT
!

| e TYPICAL fuax ToTAL

[ 7405399 35MHz 15mA

ORDERING CODE

Counter with separate Clocx and Mast
Reset inputs to each counter. The oper-
ation of each half of the 393 is the same
as the '93 except no axiernal clock
connections are required. The counters
are triggered by a HIGH-to-LOW transi-
tion of the Clock (TP, and TPy) inputs.
The counter outputs are intemally con-
nected to provide Clock inputs to suc-
ceeding stages. The outputs of the ripple
counter do not change synchronously
and should not be used for high speed
address decoding.

PIN CONFIGURATION

| PAckass Veg= SV 5% TaS0C to +70°C
Plastic DIP N74LS393N
Plastic SO-14 N74LS3930
NOTE:
For Qarding dewces D d to Mittary S see the Sig Mibtary ProcuCis
Data Manual
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74LS
MR Master Reset input 1LSul
TP Clock input aLsul
(o] Output 10LSul

NOTE:
Whero a 74LS unit load (LSu) i

LOGIC SYMBOL

20pA by and ~0.4mA Yy,

LOGIC SYMBOL (IEEE/IEC)

6. 1 EVCC
-n.é [31 &%
S 3] [,
9 [1] {73} Qo
a3, 5] (31 S
% (7] (ion
ano (7] EEETS
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Procuct Specification

7415393

LOGIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS (Over cperating froe-air temperatire range uniess otherwise noted.)

The Master Resets (MR, and MR,) are ac.
thve-HIGH asynchronous inputs 10 each 4-tig
countar identified by the “'a"* and “'b** sutfixes
in the Pin Configuration. A HIGH level on the
MA input overrides the clock and sets the
outputs LOW.

COUNT SEQUENCE
FOR ¥2 THE ‘393

3

:

OGN AON=O

10
11
12
13
14

IrICcFIrICcICICrICC|P
IXIIXIrFrCIXIIICCCC00
XIXIIXIXIIrrererer 91

IXIFrFIXIFrCIICCFIXICC

15

H » HIGH voltage level
L = LOW voltage lvel

PARAMETER T4LS UNIT
Vee Supply voltage 10 v
Vin lnput voltage -05 10 +7.0 v
'™ input current ~30 to +1 mA
Vour Voltage sppied 1 output in HIGH output state ~0.5 o +Veo v
Ta Operating free-air temperature range Oto 70 ‘c
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER unT
Min Kom Max
Veo Supply voitage 475 5.0 5.25 v
Vi HiGH-evel inst voltage- 20 v
Vi, LOW-level inout wvoitage +08 A4
I Input clamp crent -18 mA
low HIGH-level ouut curent -400 HA
o LOW-evel oumut current 8 mA
Ta Operating ‘ree-as temperatre o 70 ‘c
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