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ABSTRACT
This thesis describes about " TDM Voice and Video
Data Transmission System " at rate of 48 Kbits/sec. The

voice data will encodeed in CVSD procedure and the video
data is a 128x128 monochrome picture with the resolution
of 6 bite/pixel, All data will be multiplexed in TDM by

Bit interleaved procedure and sent in Transmission line.
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MC3417, MC3517
MC3418, MC3518

Specifications and Applications
) Information.

CONTINUOQUSLY VARIABLE SLOPE
DELTA MODULATOR/DEMODULATOR

Providing a simolified approach to gigital speech :ncodidg/

. decoding, te MC3517/18 series of CVSDs is designed for military

' secure communication and commercial telepnone aoolications.
A single IC provides bath encoding and decading functions.

* Zncode and Decode Functions on the Same Chip with

a Digical Input for Salection
& Uulization of Cemoatitnie 121 — Linear Sipolar Tachnology
* CMOS Comoatibie Digital Qutput

¢ Oigital lnout Thyeshold Seieczabie (Vo2 reference
aroviced on chio)

® MC3417/MC3517 has a 3-8it Algorithm {General
Communications)

® MC3418/MC2518 has 3 4-3st Algoritnm (Commercial Teleohonet
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MC3417, MC3418, MC3517, MC3518

MAXIMUM RATINGS

(ANl voitages referenced 1o Vg, To = 259C uniwss Otherwise noted.)

Rating Symbol Value Unit
Power Suooly Voltage vee -0d o +18 Voe
Oitlerential Anstog tngut Vohiage vip ‘50 vde
O1qrtat Theeshold Volitage Ve -04d10 Vee Vae
Logic Inout Voltage Vioge -04¢0 ~18 Vae

{Clock, Digital Data, EncoaesBecode)

Coincigence Outout Voltage VoiCon) -0.40 -18 Vac
SvMabic Filter inout Voltage Viisyn -0.4 10 Voo Vac
Gan Control Inout Volirage vige) -0.4 0 Vep Ve
Aelarance 1nout Voltage ViuRren |Veci2 - 10t Vee | Vace
Vee/2 Outout Current 'Aet -3 ma

ELECTRICAL CHARACTERISTICS

IVee = 12V, Vgg = Gng, Ta *0°C to0 +70°C for MCI417/18, T4 » -359C 1o + 1259C tor MC3S17/18 untess otherwise noted.)

MCI417/MC3517 MC3418/MCIS 18
Characteristc Symbol Min Typ Max Min Tve Max Uni¢
Power Suopty Voltage Range (Fiqure 1) veea a.7% 12 16.5 475 [} 18.5 Vae
Power Suooly Current {Figure 11 tee mA
{101e Channat)
Veg + 5.0 Vi - 32 3.0 - 37 30
Vee 1S V) - 50 10 -~ 0 0
Clock Race SR - 16 & - - J2v - Samotas/g
Gain Control Current Range iFiqure 2) 'GCR 0.001 - 1.0 2001 - 3 mA
Analog Comoarator Input Range Vy [E) - Vee - 1.3 '3 - Vee =13 Vde
(Ping 1 ang 2)
14.75V € Ve s 165 v)
Ana109 Quiout Range (Pin 7} Vo i3 - Veg -t 13 - Vee - 13 Vae
1475 v S Vep ~ 165 v, 10+ 5.0mal
Inout Bias Cureents (Fogure 39 Yig wA
{Comoaratar in Active Aeqion)
Analog lnour (i) - Qs 3 q2s 1o
AnJing Feadback (12) - 2.5 '3 - 225 ‘0
Svitaoic Futer tngyt 113) 706 35 0906 13
A¢tarence Inour 11S) =06 -95 - -3 06 33
{nout Ottsar Current 10 A
Comoaratar in Acnive Region)
An31ag Inouts Anslag Fesaback - 915 2.6 00s Q4
11 =120 « Figure 3
Inteqgrator Amonitier - 002 272 om bR
1S-18i - Fiqure 4
tnout Offsat voitage vig - 2.0 8.0 20 3.0 nv
i1 Converter (Pins 3 and 4} ~ Figure S
Transconductancs 9m mAlmv
V/t Convertar, 0 10 3.0 mA M 0.3 - 2 43 -
Integrator Amoiitier 0 to - 5.0 ma Load 10 10 - v 10 -
Prooagation Detay Timag {Note 14 s
Ciock Trigger to Drgutal Qutour oL - 10 P - 'Q 2.5
{Cy = 25 oF 10 Gnal fem - 0.3 25 - 28 25
Clock Trigger to Coneigence Outout (LIRY] - ‘o 10 - g 30
1€y * 25 oF ta Gna) tomy, - 38 20 - o8 20
(RL “axN to ‘lccl
Cowncidence Outout Voltage — VOL{Conr - 212 925 - 9132 2.28 Voe
Low Logic State
'oLiCon) * 3.0 maA)
Cowncraence Qurous Laakage Currany — 1ORICom - 0.0 03 - Rl 0.5 «A
Hign Logic Stace
VoM =15.0 V.09 < T4 < 70°¢C)

NOTE 1. Al procagation geisy Gimes measurec 50% to 30% from :ne negative going lfrom Ve to

<0 4 V) enge of rne clock.
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MC3417, MC3418, MC3517, MC3518

ELECTRICAL CHARACTERISTICS {continued)

MC3417/MC3SY? MC3418/MC2518
Characteristic Symbol Min Ty Max Min Typ Max Unit
Aoolied Digiatl Theeshold Valtage Range VTH “1.2 2 vec-20| -1.2 - vee -20F Vde
Pin 12)
Owqeal Theesnold Input Current Hi{ens KA
H2veviSveg -20v)
Vi 2001ed to P1ns 13, 14 and 15) - - 50 - - 5.0
(V4 a001iad (0 Ping 13, 14 3ng 15) - -10 -50 - -10 -SQ -
Maximum tntegrator Amonfier QutputCurrent o :8.0 - - 5.0 - - mA
VCC/? Generator Maximum Outout Current 'Ret ~10 - - - 10 - - mA
{Source nniy} ——
vee? G Qutout 1 e tRat - 30 6.0 - 3.0 6.0 Q
[0t 10 mA)
Vee/2 Generatar Tolarance er - - : 3.8 - -~ 238 %
18,75V < Voe < 165 VI
Logic Inout Voltage (Ping 13, 14 and 15) vde
Low Lagic State Vie Gnd - Vin = 0.8 Gad - Ven =04
Hign Logic Scace Vi Vip» 0.4 - 180 |V 04 - 180
Ovnamic Total Loop Offset Voitage Vottsec mv
{Note 3) - Figures 3, 4 ana 5
IGC *12.0uA, Vee = 12 v
GCrA -225:: s L - - - 05 15
09C & Ty < -70°C MC3417/18 - - - 3 0.15 123
-339C < Ty < -1259C mcasiing - - - - ‘15 - 4,0
1GC * 330 uaA, Ve = t2v
Ta +25%C - 125 150 - 3 -
0°C < Ty & ~70%C  me3aing - 130 « L3 - X -
-559C < Ty € -1259C MC35:7018 L a5 10 - - -
IGg = 12,0 uA, Vec 3oV
Ta*25°C 2 B - . 1.0 20
2°C < Ty < - 709 mC3a17118 L = ~ - 13 18
-35%C < T4 € -1259C mcasinig ¥ 4 X - 2.5 o
'GC *330uA, veg r 30V
Ty =25%C ) - 0 : 6.0 e - -
e T, < -10°C MCIs17118 s ca -30 - - -
=559C & Ty » «1259C MG3517118 _ oS 10 R - - |
161131 Ou.oug Voirage Jde
oL * L8 ma VoL - ot 3.4 - DA 4
Hom » -0.35 ma) Yo |Veg - 10|vee -0.2 ~ vee - 10 vee =02 -
Syitaoic Fiter Apotisg Voltage [Pin 3) ViSvi) 32 - vee -3.2 - Yee vae
{Fiqure 23
integrating Curranc (Fiqure 2) ftar
1Ge * 120 uA) 30 10 12 3.0 10 12 <A
IGge = 15 may '35 150 155 13§ 1.50 t35 mA
IG¢ * 3.0 mal 2.1% 3.0 3.28 2.715 30 3125 ma
Oyonamic tnregrating Cureent Mareh VOiAve) - - 100 + 250 - o9 + 250 nv
IGE = 1.3 mMAI Figuee §
tnout Cureant — Hign Lagic State in A
Vi 2 13 W)
Digutal Data Inpuyr - = 5.0 - - -50
Cloex inout - N 5.0 - - 50
Encode/Decoae Inout - - =50 - - -50
Inout Current ~ Low Logic Stace Y 4
Vi 2own
Owqutai Daca nout - - -10 - - -0
Cloek taput - - -360 - - -360
Encoda/Oecode Inout - - -36 - - -8
Clocx tnou, 7y +0 8 v - - -12 - - .72

NOTE 2. Ovnamee total 1000 offset {ZVottser) tquais V g fcomoaratort (Figure 31 mraus Y10x (Fiqure S5). The inout offset valtages of ine

analog comoarator and ol tne 'NLegrator amolsfier inciuge the eitects ol nout afsset current through the 1nourt resistors Tha siope

-
POIAItY Switch current mitmatch aooesrs as an awerage vortage across ine 10 % untegrator retistor For tna MC34172/MC3517 :ne
ctock frequency s 16.0 xMz, For the MC3418/MCI518, tne ctock frequency s 32 0 xrz, 1ate channe periormance s Juaranteas .!

his avaamic toal 1000 offsat ¢ less fhan ona-nait of the changs n IN8GrIOf QUIDUC vOItage AUriING 0ne CIOCK Cycle lramo tep size).
Lasar trimming 15 used to nsure 900d «ale channel pertormance.
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MC3417, MC3418, MC3517, MC3518

FIGURE 12 ~ CVSO WAVEFORMS
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MC3417, MC3418, MC3517, MC3518
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MC3417, MC3418, MC3517, MC3518

DEFINITIONS AND FUNCTION OF PINS

Pin 1 ~ Analog Input

This is the analog comparator inverting input where
the voice signal 15 apolied. 't may be ac or de couoled
depending on the aoolication. (f the vaice signal is (o be
level shifted to the internal reference voltage, then a bias
fesistor between oins 1 and 19 is used. The resistor
15 used (0 establish the reference as the "ew ac average of
the ac coupled signal, The analog comparator was designed
for low hysteresis {typically less than 0.1 mV) and high
gan {typically 70 a8).

Pin 2+~ Analog Feedback

This 15 the non-inverting input to the analog signal
comparator within the IC. in an encoder soplication 1t
should be connected to tne anaiog output oftne encoder
arrcuit. This may be oin 7 or a low pass fiter output
connected to pin 7 in a decode circurt pin 2 s not used
and may be tied t0 VCC/2 0n oin 10, ground ar 1eft apen.

The anatog inout comparator has bias currents of
1.5 uA max, ihus the driving smoecances of oins 1and 2
should be 2gual f0 avod disturhing tne  dle channel
characterisiics of the encoder.

Pin 3 — Syllabic Filter

This s the point at which the syilame fitter voltage 15
returned o (he 1C 1y order ‘0 contrgl tne "MRGrALOr $1eo
size. Itas an NPN inout ic an 60 3mn The wiiagic ‘itcer
consists of an RC network Setwssn ming 11 gng 3. Tvaical
time constan: sahues of § ms :0 30 ms 3re uied i woice
codecs,

Pin 4 — Gan Control Input

The syltabic “dter «0lage gooears scross g ot he
sviiaoic nilter and s tne soltage netween Vg ine oin 3,
The active /0lt3ge 0 current {V -0} converter arives
it 4 (0 the same wvoltage At 3 jlew rate of :vpicatly
0.5 Vius. Thus the current njecred :nto o 4 fige!
15 the syltabie hilter voltage diviged ay the Ry resisiance.
Figure § snows (he relationshig detween IGC tx-ax15) ang
the ntegranng current, liag fy.axist The 2isCrR0ANCY,
which s most signihicant at vary 1ow curcents. § que 0
circuitry within the siope DOlacity switcn ormicn 2nabies
inmming to 3 fow totdl ‘000 oisat, The R caqstor s
then vaned (0 adiust :he !oop gain of the cogec, but
should be no iarger tnan 5.0 k2 10 mamtain staoility

Pin S — Reference Input

This pin s ne nonanverting .aout of the .aregrator
amotifier 1t 15 usea 1o relersnce tne dc tevel of tne outout
signal. in an 2ncogsr Sircuit ot must reference ine iame
voltage 3s 011 | and s tied (0 pin 10,

Pin 6 — Filter Input
This :nverting 00 emp wout -5 ysed to connect ihe
integrator axternal components. The integrating currant

lint) flows into pin § when the analog ingut {pin 1} is
high with respect to the analog feedback (pin 2) in the
2ncode mode or when the digital data input {pin 13) «s
high in the decode mode. For the opposite states, l|ne
flows out of Pin §. Single INEQration systems require a
capacitor and resistor between ping 5 and 7. Muitipole
configurations wiil have ditferent circuitry, The resistance
between pins 6 and 7 should slwavs be between 8 ) and
13kQ to maintain good idle channel characteristics.

Pin 7 — Analog Output

This 1s the integrator op amp outout. It is capable of
driving a 800-ohm load referenced to Vee/2 o »6 dBm
3nd can otherwise be treaced a5 an 0p amp output. Pins 5,
5. and 7 provide full access to the integrator op amp
for designing integration fitter networks. The stew race
of the nternally compensated integrator op amp s
typicalty 0.5 V/us. Pin 7 outout 15 currenc limited for
both polarities of current flow at typrcally 30 mA.

Pin8 —~veg

The crrcust s designed to work in aither single or dual
power suoply apolications. Pin 8 is always connected fo
the most negative suooly

Pin 9 — Digital Output

Tne aigital outout arovides the resuits of the detca
MOCUIDr's conversion it swings hetwean vee and
Yez and s CMOS or TTL compatiote. Pin 9 s averting
~viin respect Co iy 1 andg aonenverling miih respect
0 mnc2 it s clocked an the ‘athing 20ge of 2in 14
TRE 0 10% 16 20°, tise snd faii imes ere 250 ns ang
50 s resoecuvaly ‘or Vee <12 v ognd Cy * 25 of
10 ground.

Pin 10 = V2 Output

An aagernal 'ow wnoedance mid-suooty reference s
Jrovided for use of e MC3417/18 in singte suoply
d00nCcanons, The nternal “2Qulator 15 3 currnt jource
3ng must De loaded with 3 resistor 10 msure s sinking
¢30dbrirey 1f 3 -8 aBmo signal 15 2xpected icross a
300 ohm inout tas ‘esisior. thea pia 10 must ink
2.2 V600 Q2 + 3.66 mA, This ss only passible if oin 10
sources 3.66 MA into 2 resistor normally and will sources
3ty the differance under ceak load. The raference load
725:ST01 +s cnosen accordingiy. A 0.1 uF dypass caoacitor
fom oin 10 to VEE s also recommended. The vegr?
reference 15 capaole of sourcing 10 MA and can be used
35 4 referance 2sewhere in the system crecury.,

Pin 11 - Comncidence Qutput

vhe uuty cvele of this on oroportional o the
+01tage across Cg. The coincidence outpui wilil Ye low
whenever the content of tne internat shuft ragister s ail
15 0l 0s. In the MC3417 the regrster 15 3 tugs tong

MOTOROLA LINEAR/INTERFACE DEVICES



MC3417, MC3418, MC3517, MC3518

DEFINITIONS AND FUNCTIONS OF PINS (continued)

while the MC3418 contains 3 4 bit register, Pin 1115 an
open coliector of an NPN device and requires 3 pull-up
resistor, If the syllabic filter is to have equal charge and
discharge iime constants, the value of Rp shoutd oe
much less than Rg. In systems requiring cifferent cnarge
and discharge constants, the charging constant is RgCg
while the decaving constant 15 (Rg ¢ Rp)Cg. Thus longer
decays are easily achievable. The NPN device should not
be required to sink maore than 3 mA n any configuration,
The fypical 10% to 90% rise and fall umes are 200 ns and
100 ns respectivety for R = 4 k2 1o +12V and C_ =

25 oF to ground.

Pin 12 — Oigital Threshoid

This input sets the swatching threshold for ping 13, 14,
and-15. {1t s intended to ard in interfacing different logic
families without external parts. Often 1t 1§ connected to
the Vc/2 reference for CMOS interface or can be biased

two diode drops above Veg for TTL interface,

Pin 13 — Digital Data Input

In 3 decode apphcation, the digital data stream s
applied 0 pin 13. In an encoder it may be unused or may
ve wused (0 (transms signaling message under the con-
trol of oin 15, 1t 15 an nverling inout with resoect o
pin 9. When pins 9 and 13 are connected, a 'oggle
Mip-Alop 15 formed and a forced dle channel pattern

FIGURE | - POWER SUPPLY CURRENT

can de transmitted, The digitat data input level should be
maintained for 0.5 us before and atter the clock trigger
for proper clocking,

Pin 14 — Clock Input

The ¢lock input determines the data rate .of the codec
carcuit, A 32K it rate requires @ J2 kHz clock, The
switching threshold of the clock inout s set by omn 12,
The shutt regisier circunt toggles on the failing edge of the
clock nput. The mimmum width for a positive-going
ouise an the clock input 13 300 as, whereas for 3 negative.
going puise, it is 900 ns.

Pin 15 — Encode/Decade

This pin controls the connection of the 3nalog inpyc
comoarator and ‘he Qigital NOUL COMPArHOr to the
internal shuft ceqister. tf high, the result of the analog
comoarison will 2e ctocked .to the register on the
falling edge at pin 14, I 10w, the digital snput state will be
anteced This allows use of tne 1C a5 an 2ncoder/decoder
or simplex codec withou( external oarts, Furthermore, it
allows non-voice datterns to be forcea onto the trans.
mission ing througn oin 13 0 an encoder

Pin 16 - Voo
The power suooly range 5 from 4 75 to 16.5 volts
between pin VO ind VEE

FIGURE 2 - tgcR. GAIN CONTROL RANGE ang
Yar - 'NTEGRATING CURREMT
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Low Noise, JFET Input
Operational Amplifiers

These low noise JFET input operational amplifiers combine two state-of-the-art
-zar technologies on a single monolithic integrated circuit. Each internally
z:mpensated operational amplifier has weil matched high voltage JFET input
zzvices for low ingut offset voltage. The BIFET technology provides wide
sandwidths and fast slew rates with low input bias currents, input offset currents,
:nd supply currents. Moreaver, the devices exhibit low noise and low harmonic
- siortion making them igeal for use in high fidelity audio amplifier applicationg
Thesa ceviues are available in single, dual and qu.d operational amplifiers
wruch are pin-compatible with the industry standard MC1741, MC1458, and the
++C3403/LM324 bipolar products.

+ Low Input Noise Voltage: 18 nVAHz Typ
¢ Low Harmenie Distortion: 0.01% Typ

¢ Low Input Sias and Offsat Curmrents

* High Input Impedance: 1012 Q Typ

¢+ High Slew Rate: 13 Vius Typ

+ Wide Gain Bancwidth: 4.0 MHz Typ

¢ Low Supply Current: 1.4 mA per Amp

ORDERING INFORMATION

Op Amp Temperature
Function Device Range Package
TLO71ACD, CO SO-8
Single TLO71ACJG, CJG 0°10 +70°C Ceramic OIP
TLO71ACP, CP Plastic O1P
TLO72ACC, CO SO-8
Qual TLO72ACJG, CUG 0°%0 «70°C Ceramic OIP
TLO72ACP, CP Ptastc DIP
Quad TLO74ACY. Cd Ceramic OIP
0°to -70°C
TLO74ACN, CN Plastic OIP

TLO71
TLO72
TLO74

LOW NOISE, JFET INPUT
OPERATIONAL AMPLIFIERS

SILICON MONOUITH
INTEGRATED CIRCUIT

i e

a *
1
' I[ 1
P SUFFIX JG SUFFiX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 626 CASE 593
D SUFFIX
PLASTIC PACKAGE
N CASE 751
! {SO-8)

PIN CONNECTIONS

1
Offset Nud (7] ;g NC
Inv + nput rﬂ Ve
Nonvt Input 5] Output
Ve @ 3] Ofiset N
——
TUO71 (Top View)
Qupt A Jveg
{7 Oupt 8
Inputs A { l D
Veg @ } Inputs 8
TLO72 (Tep “:ww)
e R
y :
N SUFFIX J SUFFIX
PLASTIC PACKAGE  CERAMIC PACKAGE
CASE 84§ CASE 832
{TLO74 Only) (TLQ74 Only)

PIN CONNECTIONS
S

Ouout 1 (T} 9 Ouput 4
i G

vee (@ [ veg
& -
lnmz{°j>] < fE}'nomsJ
Ouput 2 (7 (3] Outot 3
TLOT4 (Top View)
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TLO71, TLO72, TLO74

MAXIMUM RATINGS

TLO7_C
Rating Symbol TLOT? AC Unit
Suoply Voltage . vee -18 Y .
Vee -18 !
Ditterential Inpyt Vorage vio =30 Y
Input Voitage Range (Note 1) VIDR =15 v
Output Short Circurt Ouration (Note 2) | tsc | Continuous !
Power Dissipaiion
Plastic Aackage (N. P) Pp 530 mw
Derate above Ta = +47°C 1/8a 10 mwrC
Ceramic Package (J, JG) Pp 680 mw
Derate above Tp = »82°C 18 A 10 mwreC
Operating Ambient Temperature Range Ta Oto +70 *C
Srorane Temoerature Range Tstg ; $510-150 C

NOTES: 1. The magnitude of ine ingut voltage must not exceed the magnitude of the supply
voltage of 15 V, whichever is less.

2. The outout may be sherted to ground or either supply. Temperature and or suoply

voitages must be limiteq to ensure that power dissipaton fatings are not exceeded.

ELECTRICAL CHARACTERISTICS (Voo =~15V.VEg = -15 V. Ta = Thigh 10 Tigw (Note 3))

TLO7_C l
TLO7_AC !
Characteristics Symbal i Min Typ Max 7 Unit
Input Offset Voltage (Rg < 10 k. Vops = Q) vVio mv
TLO71. TLO72 - a 13
TLove —_ — i3
TLCT_A - -3 75
~inout Offset Current (Vo = 0) «Nete ¢) ho nA
i TLeT_ — - 2.0
i TLO7_A — g 2.0
 Input Bias Current (Ve = 0)  (Mote 2) hg nA
TLo7_ —_ — 7.0
TLO7_A — = 7
Large-Signal Voltage Gain (Vo = =10 V, A 22.0 k) [ AvoL ’ VimV
TLET. | 'S - -
LA ; W 7 = -
Qutout Voitage Swing {Peak-(o-Peak) Vo PV
(R 2 10k) 24 — —_
{RL 220K 20 - -
NOTES: (contnued)
3. Tigw = 0°Clor TLOTIC, TLO71AC Thigh = -70°Clor TLO71C. TLO71AC
TLET2C, TLOT2AC y TLO72C. TLQ72AC
TLO7=C. TLO74AC TLO74C, TLOT4AC

4. Inout Bias currents of JFET input 0o amps aoproximately double for every 10°C rise in Junction Temperature as shown in Figure 3.
To maatain Juncucen Temperature as clase to Ambient Temoerature as possible, pulse techniques must be used during testng.

TEST CIRCUITS

Figure 1. Unity Gain Voltage Follower Figure 2. Inverting Gain of 10 Amplifier
A,
i 10k
| 1.0k
O——AAA— - -
Vo Via +——0Vg

[__‘j 5 |

AL = 20k { T CL = 100pF N AL Cy = 100pF

3
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TLO71, TLO72, TLO74

Representative Circuit Schematic

{Each Amplifier) 8ias Circutry
Output Cemmon to A
o Amplidfiers
C . e T T
o 04 oS~ | o2~ !
3 Y ] T T {
a s NS |
l b |
- Ji j;'{-ﬁ 0—1 ‘ |
inguts { l | - | 2.0k |
.o a7y | | !
i B e B
I'_/.""‘}gz" | [—us |
[}
| |
Q15 —i019 uﬁoza,—ﬁ
BN 100F "N bt ! :
o—l_ 014 T ¢ o Io--—b S !
. i
N I I )021 A I }
| b_——i_— Q22 {Q24 | !
A i | |
mz}—v—o—-‘ga 016 — [ — ]
om P a ) ! "{g 08 | 02 !
] N3 i N j i TN :
i ]
5\‘ T ! ! !
_ ; i ! |
Y B o | ! |
1.5k § i 15 § ) ! l
L g h : ] o,
(o I G5
Figure 14, Audio Tone Control Amplifier J
f 0k 100k 1%
Input 0—1(——-——-v | VA, —AAA
1
|
0B g CBIF
Output
1k —
| . é s Vee .
003F -, 2033 F i Tum-Oreer Frequency = 1.0 kHz
s 'Ek ks b 3ass BoostCut — =20dBa120 Hx

Tretle Boost'Cut — =19 d8 a1 20 ke

lnput

Figure 15. High Q Notch Filter

A=z2R1=15M

C=%1 =300 pf
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TLO71, TLO72, TLO74

ELECTRICAL CHARACTERISTICS (Voo = +15 V. VEE = =15V, Ty 2 25°C, unless otherwise noted.)

f TLO7_C
TLG7_AC
' Characteristics Symbol Min Typ Max Unit
input Offsat Voitage (Rg S 10k, Vo = 0) vio mvV
TLO71, TLO72 - 3.0 10
‘ TLO74 — 3.0 10
; TLO7_A - 3.0 5.0
' Average Temperature Coetficient of Inout Offset Voltage AVio/aT — 10 — uvric
Rg =500 T » Tigw to rhigh {Note J)
input Otiset Current (Ve » 0) (Note 4) o pA
TLO7_ — 5.0 50
TLO7_A - S.0 50
Input Bias Current (Vo = 0) (Note 4) g . pA
TLO7_ - 30 200
. TLO7_A - 30 200
ir put Resisiance - f — 1012 —
Y
Cammon Mode Input Voltage Range Vica v
TLO7_ =10 18, -
TLO7_A =11 -12 _
~15,
-2
'.z°ge-Signal Yokage Gain AVOL Vimv
YO =ziOV.RL 2 20Kk  TLO7_ 25 150 —_
TL07_A 50 150 —_
Quout Voltage Swing {Peak-to-Peak) Vo 24 28 — v
1R = 10k)
Zommon Mode Rejection Rana (Ag < 10 k) CMAR aB
v TLO7_ 70 100 -
TLO7_A 80 100 —_
S.2gly Votiage Rejection Rato (Rg € 10 k) PSRR a8
B TLO7_ 70 100 -
TO7_A 80 100 -
309y Current (Eacn Amplifier) Io — 1.4 25 | mA
unty Gam Bandwicth aw — 10 — ll MHz
I':a F2:2:522 Sigure 1y I s8R s 13 —_ v
ha = 1OV, R » 2.0k Cy_ = 100 pF |
Aise Time (See Figure 1) t — 0.1 — ©s
Overshoot Factor = A 10 — @
Yin = 20 MV, R = 2.0 k. Cy_ = 100 pF
Zcuwvalent input Noise Voltage 2n —_ 18 —  aVnhHz
Ag = 100 QL { = 1000 Hz : {
Zquivalent Input Noise Current c g —_ 0.01 —  lpanhz
Ag = 100 QL 1 = 1000 Hz
Totat Aarmonic Distartion THO — 0.01 — %
Yo (RMS) =10V, Rs $1.0k
R 220k, {= 1000 Hz
:hanniel Separation — -— 120 — a8
Ay = 100

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA



54184 /74164

8-Parallel-Out Serial

Positive logie: 03 Aroton table

Mans,” wonyty

L)

2. M ~non seval (ataedy Male), L

Qas, 080, Onp=tre wvei ot Qa

Shift Register .
Schottky TTL High-Soeed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL .
i Package Package Package Packsge . Packags ‘
Devi Devics T Device Type Devica T Device T -
oo TyPe T TMIcH P TP micH PMIcH e e TRTM.cH P TR TMe:
U [SNSLSi6e L il snsaie 10l twil st i T
T.). SKILS 164 A SNIae sl T Tentnam 14 mettil |
Mo st L] ML Fusdibd/FaueditaiD Ll 1 ' AR
FAIRCHLD s 1oL A (M [FonmreniGlor it T
| L [ 1 ! IR
MOTOROLA T SNIALS I PL T Jucine I pgl 7 [
! NI P V1« Towaiia L Liey
NSC OMtar 814 o | Towne il OmlaL 16 L1t wi,
T
H t 1
PHUPS NI S b4 L N1 |57 IR
I Ssaibh FLal ] [
SIGNETICS N1 S8 lacg| N14164 Fgatl T 1T
M T | T 1T
SIEMENS T 3 FLdar n L
| [
FUJIT&J TaL Si4d 1} LI
18 I {
ACH s
HT RHOT4L S 164 £ HOT4i18d ‘LA
7 H
MITSUBLSH ) M S 164 [N 34 $3364 AL {
! { ]
NEC N | LMYLS Ccq uPBIG4 oL |
1 1 |
TOSHBA — = -
g 1 { { 1
AMO - AaTiSim 1 [ 1
Electrical Characteristics SNS4LS184/SN74LS 164 Function Table
absolute meximum ratings over oparsting free-air ampersture range 184.°LS164, 184 (see Nots ?)
Swooty vortage, Yoo 1y Oomatwg ltoeor | St [ =8¢ 1o 129°C INPUTS QUTPUTS
10Dt voitage v lemoerdivee (age [SNTE FC o MC CoEAS|CLOCKT A 8 | GA 68 - o
Storage tamoes stwrs range - ®'C w0 1WC L 4 : A X [N [N L
recommended operating conditions L] L l I X Oag Opp On,
SNB4ALS 184 SNT4ALS 164 LY 4 ! RN M Qan Oga
MIN_ NOM MAX |MIN NOM WAX L] PlL a0 a0,
Sumty voraeq. Voo 'y [EEITED 5 S8 v L" ! l*'-,k Oxa  Oge
Hon wvel _auiout owrent, igy &0 ~400; WA A !
Lowwvel outoul ow ent, 1gq . T e Functional Block Diagram
Cloch ¥equendy toncn [) s [] 25 { Mmz e
Weih of coh o omar npul pulse, 1y n ) . QT (o 1 1 | i [
Oata st tma, to0in 1] (k) s
Oaia now teme, ¢ 3 3 | ENAS
Oowrating treear lesparanre, T, -4 1} [] w]| ¢
electrical characteristics over recommended operaling
tree- air tamperature range -
PARAMETER TEST COMOITIONS T MIN  TYP § MAXTUNIT | - I e T T TN
v Hign~evel wout caitage ? 3 @ ~ * -~ b - ~
Vil Lowreral vou vorugs L) MBS LIS FT PARMLLL-OUT BOT AtesTr
V) Ingut clemg votage, VEREMIN, 3 = —1amA -1 $ v_‘
- - claas,
Yow rgn oviout vaitags VECEMIN, Yy, v, s 18 v tyPsal il and cloar soquances
Vig =08V, gy - @0uA .,_—LJ < s
v, Low vor Voo =M, Vig= 2V, A M H
> i PHET VAN SN A — 5
. IO OLrent masmum o ) L
[ o vortage VCCmMAZ, ¥ a)y 01 ma t———— i
W Hgndevel rout o rent VCCRMAL, Viym7 1y 0! uA ;‘mmwu_l:_flm
[ Low-wvel Out ot VECaMAL, v, =0, 4v 04| mA W [~ '
, hor RO 100 —_ T
os Shortovaat outgut ourrent ¢ Voo aMAZ [ulu! Yy pron " 0] r———1 r—-‘ :-
VCC “MAX, ~- e Wl e .
Ice Sutory ourvent See Note 1 . 1l ma w1l :
'
Imax  bhdaionn Gioon ¥ eouandy vegasv., CL = 150F 3 ) MH7 o m
'rwlm my [T .ﬂ-um- Ta=28C —— :
M Qoutouts Fom ciear vput .‘ . C=1%0F 2 ¥ S %
PropediTion Belay Tiee, BaTatogh=: N0 = Bl I T
PLH Q anpuls rom glock gt Cu =150F " 21| ns o —
. Propagaton celay time, Aigh-todow --: :
p""n«-o puts ¥Oom Glack nput CL=ts0r ! u 12| ne e L
" T " i
Pin Assignment (Top View) (% ..'..
NOTES : 1
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54193./74193

~ren CONLNG WD, CONT DIwn outl Must Lo
Must de g

G wheh CluALNg d0wN, funlg InDut

Synchronous 4-Bit Binary Up/Down Counter (Dual clock wi th clear)
Schottky TTL High-Speed TTL Low-Power Schettky TTL Standard TTL Low-Power TTL
Package Package Package Package ) | Packags
Device Type Device Type r—=1 Device Type Device Type Device Type
clpmlicr clrimicr clpimicr e cTpImicr RARME
T T SNSALS T 1 4t wil Snsi9) It w1 Snsaci9) lae
i ) JUNL SN1418Y diiny SNTaL 191 o iind
Jeasin, tentin oy . FLIF M) F Uk (0 ¢
FARCHLD LA ST VI O TS o :
! . ] i
MOTOROLA T SNTALS 1) I MC149) " }
T o - =
' N CmsaLsin L Rl t CusaL 19 Y LIS
NS G T 7 CMI 510 SMlie) XTI ) s clnel F]
T
i A
H L bt
PHLIPS T reJicsin L DT R :
$5419) Byl ey
. L
SIGNETICS T L (3 ey
1 ¥ M T !
Slmﬁs 1 H FLa2st ! R
L
- ! Ll — T ..{_ [N W e A
FUATSY ! | T 19 |k~ ! ! T‘
HTACH ’ L g Y OO T 5 O T SR S ;
i ' ! AT F T  Romar e, O H
| : L { P }
MITSUBISH ! IS, TS 93 I M$119) R
i 1] k3 . 4 I'
H 1
NEC 1 laL $493 | BRI uPB21) il ! [
L : S eaparny o gunrns BN (AR S
705“3;* = 1514193 s s
1 T T I I ]’
i - U | Lmsd. &9} — T R .
AMOD 1 Tl L PUTREALY) . A WA :
Electrical Characteristics SNS4LS 193 SN74LS193 Pin Assignment (Top View)
T “r
sbsolute maximum ratings over operatin lrae-air temperature range rd WAL A
v € 14 [ o 3 | w“ fory A A ST
Swopr sstage. Voo ™ Otarsateq treq- - . '
et ~roon T (engaraise rarm |u”u‘,|n;“n:“u ;1 wife
Storege temyeratur {
I RV TR
recommended operating conditions
L 5?154_0.5_‘ 33 | SN74Lsi193 A (D am
. M& NOM MAX | SN NOM  MAX
Suoy «iage ver LR S ssfany S s . J
nghtever ouipul Current, on i) W00 s ..A_ 1
LOwtave ulpul Current. I 4 4| mA LY e .
Z m—— e L
Counl_11eaumncy. too ot [ sl o 28§ My s AR
M9tN o1 ang oWt puibe, I, 2 20 LES ="
Ddta 3400 Ume, tegtup 20 20 ns
D42 notg ume. tney g [} [ ny
Qowaling Nee-mr temoeratrs, Ty - 55 125 [] 101 ¢
eslecirical charactenstics over recommended operatng
free-air tamperature range
PARAMETER TEST CONDITIONS I I MIN TYP | MAX TuraT
Yin HIQN-esel oul vatage i ¢
Vi, Lowere woul tainge % | 6l
] oul temo ostage M Amh i 7 [ v 1
. VEC M vy -2y {
VYOM  morievel oulput scstage | 208y, iom- t0oua | IR v
YOL  Lowsever outpul vatage vee sMN v o7y ’ 03 wsl| ¢
| vy - Ofy, Dy - 4na J
WOuL G/Tenl 31 Masmam t T
1] ot scaiage , YCCTMAL v, 1y, 8 ¢} mA
Hignmeven 1Ol Curtent YCC MAL vy -7 (4 ; LA M
L oW Ievel Nl Castant Vcc AMAL vy.0 ae [} oA
SASLS 20 106 :
Srort-oreut Guipul curent e VEC tMAZ
‘os ce Shras 2 0 i
Ve - Max [Snsacy: "\ 3
‘ce S;ﬂy curent See Nute 1 Swray 5} i na
tmys manmum cock lreguency I’y i TuRe
194 0 wom Contus 10 Gulgnt , v : it ”
104 Cerry ce v ! Wl ™
1By e om Coant-6omn 16 Ouitat 'IS 2 [
4 Y —_——
By Buriow A e ’ 3 u *
,.. from €itner Count 1o ! 21 ey
Pr | outont Q 1508 ! % ol ™
e S
2L Bom Lasd to cutdut © AL - 2e; —t e
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Pmy, | trom Clear 1o ouipuwt O { TN AN
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Functional Block Disgram

vata 0w
oyt g

count ‘_%[ ! ‘

[
DO we
) ! E
'
()
7

Qary !
oyt &

e
caynT

YRS &3 .
oy m———

ALY E
weyT o=

AS P -Lb-]

— ;‘(}_A__:_éy_D_L_—'_J Jl i

TARSNN fam g s tage 4 g e reye

'S . —

¥ . UL ¥t ated y,

193 L19L°US191 SYNCHRONOUS 4-&IT UP . DOWN COUNTER

typical clear, ioad. and count sequences

"See Notes

) tws e o v,
Poire ttew apiese 4 e e

fhe ver o w e,

'] poeagw
outeyr
Canay
reyr

|
P——=outnyr g,

+
ouToUT Gg

'
P OUTPUT Oy

Asnd 8)

lrrerind
ittt
et
[ N I
P
PErrirnl
el
Pt
Pttt

Fribrnnd

Pt
frrrrrrn
RN
e
INNEERNE

1
' I
t 1
' 1 ) [}
L
' t
1
] ' 1 1 1
. . : v | 1 '
L -
-t o (N [ 1 : ;
e ___l ! l [ [ | i 1 l -
—_ [ | N ' ' ;
3¢ __‘ 1 ] 1 | t i l
g [ ' ] ] I
aney :
| s 9 |
RN U L '
L Coandes ] t [} L ' ;
' v | f
1]
s s RN I T
(R A L e )




4017

STATIC CHARACTERISTICS !

ELECTRICAL CHARACTERISTICS

1 L]
PARAMETER N | conimions | Tuow B LTSl Y
| Min, | Max, Min. | Typ, Max. | Min, Max,
QUIESCENT DEVICE oo 5 Vin=Vggorvog | - 5| - ]oos5]| 5 - | 150 | uAde
CURRENT 10 |Alt valid inpyt - 10 =1 0.1 10 -~ 1 300
L1 15 kombinations - 20 =102 20 = 600
QUTPUT HIGH {SOURCE)
CURRENT
C.D. F, H device lox
Decoded Outpyts 5 Vou=d.6v -0.08 = |-0.04 |-0.3 - 1-0.028] ~ |mAde
10 Vo= 9.5v c0.123  ~ .00 [-0.75 - |-0.07 -
18 Vou=135v -0.379 - .03 |.25 - |21
Vin =Vss 0r Vg
Carry Output 5 Mou=4.6v -0.25 - 1-0.2 |-0.75 - {-~0.14 ~ |mAde
10 Monu=9.5v -0.62 - {05 |-1.1 - 1-0.35 -
15 Vow=13.5v -1.9 = {-1.5 |-38 - =11 -
Vi *Vgg of Voo
E device Vou
Decoded Outputs S Now= 4.6V -0.044 - 004 -0.3 = |#0.032) ~ |made
10 Mow=9.5v -0.12 = |01 |-0.75 ~ 1-0.08 -
15 Now=13.5v -0.36 - 1-03 |-25 ~ |-0.24 -
Mvss orVoo
Carry Cutout 5 NMou=46V -0.24 - 1-0.2 {-0.75 - |-0.16 - | mAde
10 Ngy=9.5v -0.6 - |05 |1 - 1-0.4 -
15 NMou=13.5v -1.8 = (=18 [-35 - [-1.2 -
Min Vg or Voo
QUTPUT LOw {SINK}
CURRENT
C. D, F, H device log
Decoded Qutputs 5 |[Voc*0.4v 0.05 - | 004 | 04 = 10028 -~ ImAde
10 VoL *0.5v 0128 - 101 |10 - {007 | -
15 Vo= 1.5v 0379 - |oa3 3.0 - 0.21 -
Vin=Ves or Voo
Carry Output 5 Vo_=0.4v 0.25 ~ 102 0.75 -~ | 014 - |mAde
i 10 Vo =0.5v 0.62 - |05 1.3 ~ 103s -
F 15 Vg = 1.5v 1.9 - |15 |40 - 11 -
VIN-VSS or VDQ
€ device log
Decoded Outputs 5 [Vo_=0.4v 0048 -~ 004 |04 = {0032 - |made
10 VoL = 0.5V 0.12 - 101 1.0 ~ |o.08 -
18 Vo =1.5v 0.36 - {03 3.0 - ]0.24 -
Vin=Vss or Voo
Carry Qutput 5 VoL=0.4v 0.24 - 102 0.75 ~ 106 -~ |mAde
10 Vg =0.5v 0.6 - |05 1.3 - 0.4 -
' 15 Mg = 1.5V 1.8 - 115 |40 - |12 -
Vin=Vss or Voo
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AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS
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