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Abstract

Nowaday digital communication acts as an important
role. It has- a lot of outstanding advantage ovér analog
signal. The most remarkable advantage is its noise
immunity which make the digital signal can be transmitted
over a longer distance. The purposes of this project is
to study the concept and principle of DPCM system then
establish a basic circuit for experimental practice.
First,J the principle and characteristics of DPCM systenm
had -Been studied then, the experimental circuits, DPCM
transmitter and receiver are established. In this project,
the simple circuigs which use small amounts of component are
developed, it can -be satisfactorily work. Therefore, the
circuit can be used as a model to study the basic performance
of DPCM system. The experimental circuit can be applied to

another works.
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MC14549B « MC14559B

ELECTRICAL CHARACTERISTICS

Voo Tiow® 2vtC 7hvgh.
Cheractoristic Symbol Vdc Min Man Min Typ Max Min Man Uan
Outpul Vol lage 0" Level VouL ) - 005 - [ ous - 008 Vue
Vin Vppor© 10 - 0.0% - 0 005 - 4]
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"1 Levet Vou | 50 D - 405 50 - 95 - vae
Vi Ouvpp 0 995 - 995 10 - 2.65 -
1% 14 95 - 14 85 15 - 14.9% -
input Voliage ¥ "0 Level Vi \Z'N
v+ 4500 0% Vuc) 50 - 15 2.2% (k) - 15
Vg ~900r 1.0 Vuch 10 - Jjo 450 n - 30
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Output Dovt Cuttent (AL Devicel oy mAdc
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Vo » 85 vde) 10 062 0% Ly - 038 -
Ve = 4. Vised . L BL N e 38 \ o _ o
Vi, - 114 Vi) bk u vo LRl 1u2 ) 0.2 . ma,
Vg » 05 vk} O Outputs w 4.2 26 48 18 -
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VoL » 05 V) Pint, |1 unly 1Y) 16 13 . 09 -
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Vo * 1.5 V) 1% 22 - 6.0 176 - 48 -
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MC145498 ¢ MC 145598

SWITCHING CHARACTERISTICS® (Cy - S00T, Ta- 25°¢C)
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MC14549B8 ¢ MC 145598

FIGUAF 4 . CONTINDOUSLY CYCLING 12 81T ADC
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the 12 Lit conversion cycle, the end of the setial outpint
wond, and the vatidity of the paralle! data output.

Fxternally Controtied 12.8it ADC {F igure 5)

In this circuit the extrinal pulse starts the firct SAR
snd simuttaneousty recets the cascaded second SAR. Wivn
04 of the first SAR goes high, the second SAR starts
conversion, and the first one stups conversion. LOC indi-
cates that the paralle! data are valid and that the <erial
output ir complete, Updating the output data i sim ted
with every exteinal contro! putse,

AdJitional Motoiola Parts for Succrniive
Approximation ADC

Moanolithic digitat 1o-analug ennvertert — The MC1408/
1508 converter has eight bit resolution and Is availatile
with 6, 7, and B bit accuracy. The amplifier-comparator
block ~ The MC1407/1507 contains a high spesd oper-
stional amplifier end & high speed comparator with sd-

. justable window.

With these two linear parts it Is possible 10 construct
SA-ADCs with an accuracy of up to eight bits, using s the
register one MC 145498 or one MC 145598, An additional
CMOS block will be necessary to generate the clock fre.
quency,

Additional Information on successive approximation
ADC is found in Moturuta Apptication Note AN.716.

HIGHIRE 8 — E XTE RNALLY CONTAOLLID 12 BIT ADC
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MC145198 & WC145598

OPERATING CHARACTERISTICS

Both the MC145408 pnd MC 145528 can be operated
in either the “free run” or “strobed operation” mode for
conversion sthemes with any number of bits, Reliable
cascading and/or recirculating operation can be achieved
if the [nd of Convert {EQC) output is usxl s the con.
trolling function, since with EQC - 0 (and with SC =
{or MC 145448 but cither 1 ar 0 for MC145508) no stalile
state existe under. continual clocked operation, The
MCIALEO0 will automatically recirculate after EQC » 1
during extrrnally sttobed oprration, provided SC = 1,

Afl dara andd of_iny these deviges are tri
pried into the circuit on the positive edar of the ¢lock

Operation of the variour terminels iy as follows:

C » Clack - A potitive gring transition of the Cloct s
required for fita on any inpet 1o be strobed fito the
cireuit,

S$C = Start Convert — A convertion srquence is initi-
ated o0 the poeitive geing iransition ©f the SC input ui
sseeset’ing clock cyeles,

D =~ 2ats In - Data on this input (usuatly fiom 2 cony.
parator in A'D applications) is alwo entared into the cir.
Tiit on 3 punitive-going transition of the cligk, This input
is Schmitt triggreted and synchronized to allow fast re-
onse and guarantenmd quality of setial and paraliel data,

MR = Master Reset (MC145498 only) - Resets all out-
put to 0 on positive-gning transitions of the clock, If re-
moved while SC » 0, the circwit will semain vt until
SC» 1, Thisollows easy cawading of clrauits,

FF ~ Teed Forward (MC125588 onty) - Provitles reg:
icter shortening by removing umvanted Lits from » sys
tem,

T o1 opriation with Jess than 8 bits, tie the output
fosthieving the least significant bit of the circult 10 LOC,

E.g.. for a 6:bit conversion, tie Q1 to FF; the part will
respond a5 'shown in the timing diagram less two bit times,
Hot that Q1 and QD will still operate and must be dis-
tegarded, '

Foi B bit operation, TF is tied to Vg,

For epplications with more than 8 but less than 16
bits, use the basic connettions shown in Figute 1, The FF
input of the MC145598 is used to shorten the setup,
Tylng FF directly to the least significant bit used in the
MC 145598 aliows EOC to provide the cescading signal,
and results in smooth trensition of serisl information from
the MC145598 10 the MC 145498, The Seris! Out (Soyg)
inkibit structure of the MC145598 remains inactive one
cycle after LOC goes high, while Soyy of the MC1454uB
temaing inhibited until the srcond clock cycle of its
operation,

[ D.ot': ytputs - After a conversion s initimed the
Q's on mizesrding cycles go high and are then condition.
slly reset cdependent upon the state of the D input. Once
conditionzily reset they temain in the proper state until
the circuit is either reset or reinitipted,

EOC = End of Convert - This output goes high on the
negstive going transition of the clock following FF = 1§
{for the MC14559B) or the conditional reset of 00, This
ullows settling of the digital circuitry prior to the End of
Conversion Indication, Therefore either level or edye
triggering ean indicate complete conversion,

Sout = Serial Out — Transmits conversion In serial
Tashiug Sesinl data ocours during the clock petiod whan
the cnuﬁ,’x‘é‘?-din“ paralle! data Lit is conditivnally reset,
Serial Out is inhibifd*on the initial period of a cycle,
when the circuit Is reeet, and on the srcond cycle afte
TOC goes Ligh, This provides efficient nperation when
easended, .

FIGURE Y - 12 RIT CONVFIRSION SCHIME
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MC14549B ¢ MC 145598

TYPICAL APPLICATIONS

Extetnally Conurotled 6 Bit ADC {1 wute 2)

Several features are shown in this apphicstion:

® Shortening of the regisier 10 six bits by toeding the
seventh output bit into the FF input.

® Continuous conversion, it a continuous signat is
epplied 10 SC.

¢ Daternally conuolied updating (the start pulse must
be shorter than the conversion cycle).

® The EOC output indicating that the patallel duta
are valid and that the serial output s compdete,

Cuntinuously Cycling 8 Bit ADC (Figure J)
This ADC is running continuously becsuse the EOC

signal is fed back to the SC input,;immediately initisting
8 new cycle on t':e next clock pulse.

Continuously Cychng 12 Bit ADC (1 1yuie )

Because euch suctessive spproxismtion reginter (SAH)
has a capability of ﬁamﬂing only sn eight bit word, 1w
must be cascaded to make an ADC with more an
elyht bits.

Vihen it is necessary 10 cascede two SAR', the second
SAR must have a stable tezettable state 10 remain in while
dweiting a subsequent start signal, However, the fist staye
musl not have » steble 1eaetioble state while secycling,
Lecsuse duting switch-on or due to outside influences, the
fust stage has entcred o teset state, the entire ADC will
rermpm in & steble nonfunctionsl condition,

This 12 it ADC is continuously tecycling. The scrial

-&t well as the pasatie! outputs are updated every thirteenth

clock pulse. The EOC pubse indicates the completion of

FIGURE 2 - EXTERNALLY CONTHOLLED 6 81T ADC
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SWITCHING TIME 1£ET CIRCUIT AND WAVLFORLIS
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T National
£ Semiconductor

Converlers

General Description

The DACOB00 series are monolithic 8-bit high-speed cuy-
rent-output digital-to-analog converters (DAC) featuring typi-
cal setiling times of 100 ns. When used es @ multiplying
DAC, monotonic performance over & 4910 1 reference cur-
rent range is possible. The DACOB0D series also features
high compliance complementary cunent oulputs to sllow
dHerential output voltages of 20 Vp-p with simple resistor
loads as shown in Figure 1. The reference-to-full-scate cur-
rent matching of better than £ 1 LSB eliminates the need for
full-scale trims in most epplications while the nonlinearities
of better than 2 0.1% over temperature minimizes syslem
enor accumulations, .

The noise immune inputs of the DACOB0D series will accept
TTL levels with the logic threshold pin, Vi grounded.
Chenging the V| ¢ polentia! will eliow direct interface 1o oth-
et fogic families. The performance and charazteristics of the
device are essentially unchanged over the full 4.5V to
2 18V power supply range; power dissipation is only 33 mW
with 2 5V supplies and is independent of the logic input
states.

DAC0800/DAC0801/DACOD802 8-Bit Digital-{o-Analog

The DACOB0D, DAC0802, DACOB0OOC, DAC0801C &nd
DAC0B02C are a direct replacement for the DAC-08, DAC-
08A, DAC-08C, DAC-08E and DAC-08H, respectively.

Features

E Fast settling output current 100 ns
® Full scale ertor 21LSB
® Nonlinearity over temperature ’ 20.1%
® Full scale cument dritt 210 ppm/*C
B High output compliance =10Vito 418V

8 Complementary curtent outputs
® intedare di-actly with TTL, C340S, PMOS and others
& 2 quadrant wide range multiplying capabilty

Typical Applications

DILITAL taruTg
mst
81 € B2 84 25 85 02

o S 6 788w
1w O—AAA—{

¢
(A Yir ] v

u Wide power supply range 24.5Vio 218V
& Low power consumption 33 mW et 25V
& Low cost
[
i )
3 ws "
oy 3 3
LN O

Your1 10 X vpe

TLIH/SOBE- ¢
FIGURE 1. 2 20 Vp 3 Dutput Digltal-to-Anslog Converier (Note 4)
Ordering Information
Non-Unearity Tempereture Order Numbers
Range J Package (J164) N Packape (N16A)° SO Pachape (M164)

209%FS | ~£8°C < To £ 4125°C| DACOS02L | DAC-08AQ

20.1%FS CCzTa< +70C DACDEO2LCS | DAC-DEHD | DACOBI2LCN | DAC-OSHP DACOBO2LCM

TRI9%FS [ -558°C < Tx < 4125°C| DACOBOOLY

DAC-0EQ

20.19% FS CCcTaz 470°C DAZ0BOJLCY | DAC-0EEQ | DACOSODOLCN | DAC-OEEP DACOELOLCM
2038% FS CC<Ta< 470°C DAZ0801LCS | DAC-0ECQ | DACOBO1LCN | DAC-OSCP DACOEDILCM

Heocrt My DE OO0 by NG 6T OrDe’ huTter




DAC0800/DAC0801/DAC0802

Absolute Maximum Ratings (ote 1)

It Military/Aerospsace speciied devices are required,
please contact the National Semiconductor Sales
Otfice/Distributors for availzblilty and speclifications.

Lead Temp. (Soldering, 10 seconds)

Supply Voltage (V+ — V=) *18Vor 36V
Power Dissipation (Note 2) 500 mW
Reference Input Differential Voltage

(V14 1o V15) V- tov+
Reference Input Common-Mode Range

(Vi4,v15) V-toVv+
Reference Input Cunent SmA
Logic Inputs V- to V- plus 36V
Anslog Current Outputs (Vg— = —15V) 425mA
ESD Susceptibility (Note 3) 8DV
Storage Temperature ~65°Cto +150°C

Electrical Characteristics The foliowing specifications applyfor Vg = 4 15V,

Dual-In-Line Pachsge (plastic) 2600
Dual-In-Line Package (ceramic) 300¢
Surface Mount Package
Vapor Phase (63 seconds) 215C
Infrared (15 seconds) 220¢
Operating Conditions (vote 1)
Win Kax Unlts
Temperature (Tp)
DACOB02L —~55 +125 *C
DACO8B0O0OL ~55 +125 *C
DACOBOOLC - © +70 ‘c
DACOBOILC 0 +70 *C :
DACOB0O2LC (4 +70 *C

Twax unless otre-wise specified. Output characteristics refer 1o both lout and Toyr.

lngg =2mAandTuN< Ta <

DACOBD2LS DACOS00LS
Symbol Parameter Conditions’ DACOBO2LC D4 Co800LC DACOSOILE () ]
Min | Typ | Mex [Win] Typ | Max  Min| Typ | Max
Resoluton [] [] ) 8] &8 18 [] [] 8 t
Monotonicity 8 8 8 8 8 8 8 ] 8 By
Nonlinearity 0.1 0.19 40.39] %Fs
ts Setthing Time To 1% LSB, All Bits Swiiched 100 { 135 100 | 150 n
: “ON" or “OFF™", Tp= 25°C
DACOBOOL 100 | 135 n
DACDBOOLC 100 | 150 n
tPLH,  [Propagation Delay Ta=25C :
tPHL Each Bit ! 35 60 35 60 35 €0 ]
Al Bits Switched 35 60 35 60 35 60 13
TClrg  |Fuli Scale Tempeo 210-| 250 =210 | 250 210 | 280 ppm™
Voc Output Votisge Comphance | Full Scate Cunent Change ~10 18 |- 10| 18 {-10 18 v
<% LSB,Royyr> 20 MO Typ
Irse Full Scale Current VREF = 10.000V, R14= 5.000kN1.954] 1.852 [2.000]1.94[ 1.09 | 2.04 [1.54] 199 | 204 | mt
R15~ 5.000 k2, To= 25°C
Ires Full Scale Symmetry e~ Irss 205140 21 | 280 22 {216 pt
Izg Zero Scale Current 01 | 10 02 | 20 02 | 40 | pr
Irsn  |Output Cuent Renge V- = -8y 0l2o0f(23|o) 20210 20] 21 m
V== ~8Vio — 18V 0 ] 20 f42 10| 20| 42| 0| 20| ¢2 ] na
Logic Inprt Levels
Vi Logic “0" Vic=0v 08 08 o8| Vv
Vin Logic *1* 2.0 20 2.0 v
Logic input Cunent Vic=0V
Iy Logic ~0" ~10V<Viy< 4 0.8V -20{-10 ~20] -10 -20] -0 pA
b Logic ~1" 2V<Viz 4 18V 0.002|{ 10 0.002| 10 0002} 10 | pt
Vis Logic Inpst Swing V==~ 15V -10 38 |-10 18 |-10 18 v
Viun _ |Lopiz ThresholdRange  [Ve= 2 15V -10 135|-10 135 |-10 1ws5] v i
by Refe-ence Bias Cumen -10]~30 ~-10] -30 -10[-30 }A_f
ci/ot Refe-ence Input Slew Rele {(Figure 12) 40| 80 40| 80 40{ &0 mA/t
PSSleg . [Power Supply Sensitvity  [£4.5V<V+ <18V 0.0001] 0.01 0.0021] 0.01 00301} 0.01 | &/% !
PSSlpg -45vIV- <18V 0.0201} 0.01 0.0001| 0.01 0.0001] 0.01 § %/%°
'R[T = tmi :
Power Supply Current Vg= 25V, Inpr=1mA
1+ 23 | 38 23 | 38 23 | 38| mt
1= ~43{-5& -¢3|-58 ~43|-s5gj m
Vg=5V, —15v, lRerp=2mA
I+ 24 | 38 24 | 38 24 ) 3B | !
- -641-78 -64|-78 -64|-76]
Vg= = 15V, lpep= 2 mA
i+ 25 | 3& 25 | 38 25 | 3e |~
- ~£5({-78 -€5|-7.8 -65]-716] rt




Elecirical Characteristics {Continued)
Tne foliowing specifications apply for Vs = 295V, I5er = 2 mA and TN € Ta € Tyuax unless otherwise specified. Output
cheraclenistics refer 10 both oy and Ty,

DAC0202L/ DACO80OLS
symbol | Parameter Conditions DACO502LC DACO80OLC DACORONC | ynns
Min | Typ { Max | Min | Typ | Max | Min Typ | Max
€ owet Dissipation | 15v, lner=1mA . 33 48 33 48 a3 48 mw
. SV.~ 15V, lngp = 2 mA 108 | 136 108 | 136 108 | 136 | mw
215V, lpepm 2 mA 135 | 174 135 | 174 135 | 174 | mw

note 2 m marFTem hnction tenperatire of the DAZD3ID, DACO20t and DACOB0Z is 125°C. For cowating ot elevaled temperstures, Gevices 1 the Dual.in-Ling
Jpachage must be Gorated based on 8 thermal resistance o!f WOTTW, pnction-to-smisers, 175°C/W s the moided Dusl-in-Line N package and 10T C/W for the
Swal Qe M paciage, -
siote 3. Honan body mode?, 300 pF Gacharged tyough 8 1.5 k) resistor,
Note & Proust rurmbeny for e DACOBIX sepx et the Dual-in-Line pachege. The Small Outine pachage pin-out ditfers from the Dualin-Line pechage.

.

Connection Diagrams
Dusl-in-Line Package Small Outline Packuge

\/
m::::.sz—' * U L cowerasation e 1] 16 B, LSB
g LR - Vig{*) 42 15},
) ™ vagri Vo) 1ef-8,
tom= LI COVPINSATION =1 4 138y
L 01— 12,
R N THRESHOLD CONTROL, Ve 1 5 2f-p,
e nr L= a1 130 =
] | bn—s 11}-n,
‘0 =t V7 10}-3,
3 "
TR =N bu—18 S8, use
Y. L
TL/H/5686-14
Vi
TLmesess-13 TePuiry
Top View

See Ordering Information
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DAC0800/ DAC0801/DAC0802

Typical Performance Characleristics

Tpy - SUTINT CURRENT bod)

19 - OUTPUT LYRRLAT (mA)
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Typical Performance Charzcteristics (Continved)

Power Supply Current Power Supply Current Power Supply Current
vty va -V vs Temperzture
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Typical Applications {Continued)
ILITAL peyly
4 Varg 255
=t ‘IS='- ——
VECew .o Ragr 256
b+ I5= g toan
fope: states
For taed reference, TTL operbon, '
typca’ valuns are,
Vags = 10000V
Rugr = 5000k
R18 = Ragy
Cc = 001 uF

TL/n/5esE -8

Vig = OV (Ground)

FIGURE 3. Bssic Fotltive Reference Operstion (Note &)
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DAC0800/DAC0801/DAC0802

Typical Applications (continued)

SiTAL VTS

=t 15
DR R XY to

oyt * 3t Ot

0 TUHEsE-17
61 B2 B3 B& B5 B6 B7 BB|lgmA|lgmA| Ep Eo
Full Scale 1 1 1t 1t 1 %t 1 1]1e92(0000}-9.9850) 0.000
FullScale—1SB {1 1 1 1 1 1 1 O] 1884{0.008]-89823]~0.040
HallScale+LSB |1 O O O O O O 1 ]1.008}0084]-500]—-49820
Hall Scale 1t 0 0 0 0O O O O]1000]0892|-5000]-4850 e
Half{Scale-LSB |0 3 1 1 1 1 1 1]0.892] 1.000|-49853]~5.000
ZeroScale+LS8(0 0 0 0 0 O O 1 /0008|1884 |-0040{-8520
Zero Scale 0 .0 0 0 0 0 O 0j0.000]1.9%2] 003 |-2.960
FIGURE C. Basic Unipolar Negative Operstion (Nete 4)
) © VC BOO¥ 4
»
R Ll -
~ —
TUM/SLs6-4
B1 B2 B3 B4 BS B B7 B8| Eg | 7 '
Pos. Full Scale 1T 1 1 1 1 1 1 1|-£820{+10.00
Pos.fuliScale~LSB{t1 1 1 1 1 1 1 0| -PB4D| +882
ZeroScale4LSB [1 O 0 0 O O O 1| ~0080|+0.360
Zero Scale 1t 0 0 0O 0O O Of 000 | +0050
. ZeroScale~-1SB {0 1 1 1 1 1 1 1)]+40080| 0.000
Neg. FullScale+lSB{0 O 0 0 0 0 O 1| +6S820| ~085640
Neg Full Scale 0 0 0 0 0 O O O}+10.000} —-€.220

FIGURE 7. Baslc Bipolar Output Operation (Nole 4)
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= R.-HL-&,E:
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HR_~ F whhin 2 0055, Ouput s symmetncal atout 9 ound

B1 B2 B3 B4 BS B6 BY B8] Ep
Pos. Full Scale 1 1 1 1 1 1 1 1/[+48098
Pos.FuliSczte~1lSB| 4+ ¢ 1 1 1 1 1t O [|+48830
(4)Zero Scale 100 000 0O -»o.oao%
{(—)Zer0 Scate o t * 1 1 1 1 1]-0040
Neg FullSc2'e+1SB| O 0 © 0 0 O O 1 [~-€£680
Neg. Fult Sczle 0O 0 0 0 0 0 O O|-8280

FIGURE €. Symmetrica! Otfse! Einary Operation (Note &)




Typical Applications (continved)

K3

1)
oatnn F—O €10 lyg- My

Irs a 255 .
~tr 'RE

1) = = 256 TL/MI5686-19

For complementary outpa (operstion as negstive togic DAC), connect invert.

ng rovt of op 8mp 1 I (pin 2), connect Ig (pin 4) to ground.

FIGURE §. Posltive Low Impecance Output Operation (Note 4)

O9V6-14y-0

trew 258 .
123 756 RLF

s et I/HI5656- 20
For complementary ovipntt (operaban as a negative fogic DAC) connect non-in- [
wertng nput of op am 10 [ (pin 2}, conect I (pin 4) 1o ground. .

FIGURE 10. Negztive Low Impedance Output Operation (Note &)

Viu= Vg 4 14V
15V CVOS, HTL HNIL
Vi = 76V

“Yege

9

S TIOR AL RISISTOR
oL OFIIIT MmrUTE

apLar
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Typi - -
TUmBEss-9 yrce! valuee Ry~ Sh4 Viy= 10V
hole Dy nor exsees mepeive lops Pt renx of DAC,
FIGURE 11. Interfacing with Various Loglc Families FIGURE 12. Pulsed Reference Operetion (Note &)
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DAC0800/DAC0801/DAC0802

Typical Applications (Continved)

(2) Iger > peaki- gative ewing of iy

*Vare
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(b) + VRer must be ebove pesk positive swing of Viy
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FIGURE 13. Accommodzting Blpolar References (Note 4)
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Typical Applications (continues)
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LM161/LM261/LM361

-National
= Semicongductlor
LM161/LNM261/1.\361

High Speed Differential Comparators

General Description

The LM161/LN.261/LI361 is & very high speed differental
input, complementary TTL oulpu! voltage comparator with
improved charactesistics over the SE528/NES29 for which it
is & pin-for-pin replacement, The device has been optimized
for prezter speed performance and fower input offset volt-
spe. Typicelly delay varies only 3 ns for over-drive varistions
of 5 mV to 500 mV. It may be operated from op amp sup-
phes (2 15V).

Complementary outputs having maximum shew gre provid-
ed. Apphcstions involve high speed analog to digital con-
verers snd zero-crossing detectors in disk file systems.

Features

® Independent strobes

& Guaranteed high speed
® Tight delay matching on both outputs
® Complementary TTL outputs

& Opetetes from op amp supplies

® Low speed vatiation with overdrive varigtion
® Low input offset voltage

® Versalile supply voliage range

20 ns max

215V

Connection Diagrams

Dual-In-Line Package
Vee  S1MOBIY B CUTIUTY  ERD CUTPLTY FINCNL2
Ju 1} ] 1} ”"n ] ] L (]

ll ? ) ] $ s ]1

v L 14 MEUTY Ut L19 v (13

Order Number LAM16TH, LV.261H or LM3IGIH

TN ETOR-2

Top View
Order Number LI2161J, LM261J, LW361J,
L3IV or LIM3SIN
See KNS Packape Number J14A, M14A or N14A

Logic Diagram
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sbsolute Maximum Ratings ote 1)

¢ Military/Aerospace specified devices are required,
slease contact the National Semiconductor Sales
ptice/Distributors for availabliity and specifications.

pote 4)

sositive Supply Voltage, V+

wegstive Supply Voltage, V=

531¢ Supply Voltege, Voo

Jsput Vohage

pHerential input Voltage

-aJ1 Common Mode Voltage

sower Dissipation

s1orape Tempersture Range

operating Temperature Range
LM161

{M261
LM361

1ea3 Temp. (Soldering. 10 seconds)

for Any Device Lead Below V-

416V

- 16V

47V

47V

25V

26V

600 mW
-65'Cto +150°C

Tuin  Tmax
-55:Cto +125'C
~25'Cto +85C
0'Cto + 70°C
260°C

0.3V

Operating Conditions

Supply Voltage V+
LM1617LM261

LV361

Supply Voltage V=
LM161/LM.261
LM361

Supply Vollage Veo
L161/LM261
LM361

ESD rating 10 be determine|

Soldering Information
Dus!-in-Line Pa~kage

Soldering (10 seconds)

Smzll Outline Package

tin
sV
(A%

-6V
-6V

4.5V
4.75Vv

d.

Vapor Phase (50 seconds)

Intrared (15 seconds)

Typ

5V
5V

Max

15V
5V

-15V
-15V

5.5V
£.25v

260'C

215'C
220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Rehiability™ for other methods of soidenng sut-

face mount devices.

Elecirical Characteristics (v+ = +10v.vee = 4 5V.V- = =10V, Ty £ Ta < Treax, unless noted)
' Limits
Pararneter Conditions LM161/LN.261 L1361 Unlts
win Typ Max Win Typ Max
-t Otfset Voltage 1 3 1 5 mV
. : 5 10 pA
nput Bias Curent Tp=25C 20 an ph
L 2 2 pA
et H =25
01 Oftset Current Ta=25C 3 5 yh
olizge Gain Ta=25'C 3 3 Vimv
#oJ. Resistance N Tp=25C,t= 1 kHz 20 20 (1]
Veo=4.75V,
Hpical 1 vo! * 24 33 24 33 "
21ca Output Voltage lsounce = - 0.5 mA
. Vee=4.75V,
.dyical "0 /o : 04 0.4
gical 0" Output Voltage Isner= 6.4 A v
‘abc Inpwt "1™ Current Vec=5.25V, 200 200 ph
_-'put Enabled) Vetroae = 2.4V
o~y iy _
Folbe lngm 0" Curient Vee=5.25V, -16 -16 mA
Juitut Disabled) Vetrozp = 0.4V
$ubt Input “0” Voltage Voo =4.75V 0.8 0.8 v
itebe Input “1” Voltage Veo=4.75V 2 2 Vv
“2p3t Shon Cucuit Cuent | Vo= 825V, Vot = OV -18 ~£5 -18 -£5 mA -

LOEWT/19ZW1/19L N
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LM161/LM261/LM361

Electirical Characierislics (Continued)
(V4 = 410V, Vg = +5V,V- = - 10V, Tioim € Ta € Tuax, unless noted)

Limits
Farameter Conditions LM161/LM261 LM361 Unhts
Min Typ Max Min Typ Max
V=10V, V™=~ 10V,
Supply Current 14 Vee= 5.25V, 45 mA
-55°C<Tps125°C
V4= 10V, V== - 10V,
Supply Current 1* Vee= 5.25V, 5 mA
0'CsTa270°C
Ve =10V, V- = - 10V,
Supply Current 1= Vo= 5.25V, 10 mA
- 55°Cr Tp5125'C
Vi =10V, V- = - 10V,
Supply Curtent 1~ Vees 5.25V, 10 mA
0CzTaz70C
V4 =10V, V- = - 10V,
Supply Current Icc Vee= 5.25V, 18 mA
-85 CcTg2125°C
V* =10V, V- = -0V,
Supply Current icc Veo = 5.25V, 20 mA
0'CzTz70'C
Transient Response Vi = S0 mV overdrive -
{Note 3)
Propagation Delay Time (4550, Ta=25C 14 20 14 2 ns
Propagation Delay Time (tha1) Ta=25°C 14 20 14 20 ns
Delay Between Output A end B Ta=25C 2 5 2 5 ns
Strobe Delay Time (tha0) Ta=25'C 8 5 ns
Strobe Deley Time (15a1)) Ta=25C 8 e ns

Mote 1: The dence Mey i 0amaReS by UST heyond the nanmaT nungs
.
Wole 2: Typecal therms! inpeCances At a3 fohows

HPachape J Packape K Paciage
f,A A5 C/W IS 1 Ay N 1050w R
CTC/W DD LN
A Frow) o

€ 2eCw
Note 3 Wepsrenents usng AC Tee crort Fanos
Kote & Refer 10 RETS1E5X for LWL 1m 803 LMILT) milisty spe-cHizatons

» 1. The Oevices Bt $BE1CT A Ow sulply VOIBDES.
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Typical Performance Characteristics
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LM161/LM261/LM361

Schematic Diagram
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