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SCHALTUNGSBESCIIREIBUNG

Dank des Einsatzes der Ferranti-Digital/Analog-Bausteine
2N428-8 (ICl, 2) ist der Hardware-Aufwand zur Realisierung
dieser Schaltung sehr gering, Das Datenblatt des Ferranti=-
Bausteines 2N428-8 finden Sie ab Seite 8.

it den beiden 74L585 (IC4, 5 <4Bit-Vergleichern?) wird die
Adressc eingestellt. Die Auswahl der beiden D/A-Bausteine
dberninmt der 74LS138 (IC3 <3 zu B Dekoder>). Sobald ein
Schreibzugriff anliegt werden die Wandlerbausteine mit
/IORQ und /KR selektiert. Im Gegensatz zu vielen anderen
Rarten des NDR-Klein-Conputers benétigt die D/A-Karte keine
Bustreiber (z.B.: 74LS8245), Die Komuunikation mit dem Pro-
zessor ist "einseitig", ca die Ergebnisse der Wandlung iiber
STl "nach auj.en™ abgegeben weraden. Der Datenbus (DO bis D7)
ist direkt an die WVanalerbausteine herangefilhrt. Da die
W"anuelzcit der Digital/Analog=Handler nur 800nS betrégt,
‘diesc Baosteine also schneller sina als Z80A— und 68008-
Cru, ist einc Rickuelaung Ober Gas Ende aer Vandlung an dcn
Prozescor nicht erioraerlich.

Die Ausgangsspannung, aie an ST1 gegeben wird, kann
zwischen OV unu +2,5V liegen. Als Referenzspannungscguelle
dienen den Wanalern intern erzeugte 2,5V. Die beiden Kon-
densatoren Cl und C2 (100pF) an Gen Ausgiéngen der Wandler
sollen ein Uberschwingen bei internen Umschaltvorgéngen der
andler verhindern,

fum Aufbau von eigenen Anpassuncgs— und Erveiterungsschaltun-
gen steht Ihnen das Lochrasterfeld zur Verfiigung. Sie fin-
Gen, un Ihnen acn Lufbau zu vereinfachen, am oberen linken
kand des Rasterfelues eine Reilie von Létpunkten, die mit
Ilasse verbunden sind, Darunter einc Reihe von Létpunkten,
aie +5V tibren., Diec cntgsprechencen Anschluit:punkte sindg auf
uer Karte im Destiickungsdruck gckennzeichnet.

Die Adressierung der Karte kann fiber ST3 vorgenommen werden.

Die Belegung des Steckfelaes ist wie folgt:

Belegung von ST3

A7 A6 A5 Ad A3 A2 Al Mdressen
offen offen offen offcn offen offen  often FEh, FFh
offen offen offen offen offen offen geschl FCh, FDh
offen offen ofgen offen offen geschl offen FAh, FBh
offen offen offen ofien offen geschl geschl (*)F8h, FOh
o;;en offen offen offen geschl offen offen F6h, F7h
otffen offen oﬁﬁen offen geschl offen geschl F4h, F5h
ot@en offen offen offen geschl geschl ofien F2h, F3h
of#&n ofﬁen offen offen geschl geschl geschl FOh, Trlh
cffen offen offen geschl offen offen offen EEh, EFh
geschl deschil geschl geschl geschl gesclil géschl OUh; 0Ulh
(*)

Diesc Stellung ist vorgedtzt (mubL also nicht mit Kurzsclilun-

steckern bestiickt wercen), da die Adressen F&h, F9h von

Grundprograinn HON6BE genutlzt wird. Wenn Sie diese Adresscn
nicht benutzen mtcnten, 6finen Sie bitte die entsprecnenden

Leiterbahnen zuf der FKarte.
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STUCKLISTE

Aufdruck

R

e 142

c 3

C 4, 5,6, 7, 8
1

8T 2
3

zu IC 1, 2, 3, 4, 5

Beschreibung

Int. Schaltung ZH428E-8
Int. Schaltung 74L5138
Int. Schaltung 74LS85

Widerstand 390 Ohm
Widerstands Array 7x1KOhm

Keram. Konderisator 100 pF
Tantal Kondensator 1 ufr
Keram, Kondensator 100 nF
Stiftleiste lxdpin
Stiftleiste abgew, S54pin
Stiftleiste 2x7pin
IC-Fessung DIL 16
Jumper/Kurzechlulbritcken

Leiterplatte
Versiongnunmer 224-543)




BESTUCKUNG SDRUCK
BESTUCKUNG

Beginnen Siec, wie bei allen Karten des INDR-Klein-Computers,
auch hier c¢ie Bestickung mit der abgewinkelten 54poligen
Steckleiste S5T2. Achten Sie bitte darauf, dai, alle Pins
parallel zur Leiterkarte stehen, damit die Karte spéter gut
in die Busbuchsen hineinpafit. Nun bestiicken Sie die Fonden-
satoren. Die keramischen Kondensatoren sind ungepolt, bei dem
< Tantalkondensator miissen Sie jedoch auf die Polung achten. Im
Sy, | Bestiickungsdruck finden Sie einen Létpunkt bei "C3" mit einemn

224-B431

Y "+"=Zeichen gekennzeichnet, Auch auf dem tropfenfdrmigen
Gehduse des Tantalkondensator finden Sie eines der beiden
Anschlui:beinchen mit einem "+" gekennzeichnet. Dieses Bein-
chen gehért in den "+"=Lotpunkt. Nun léten Sie bitte den
Widerstand R1 unda das Widerstandsnetzwerk (Array) R2 ein.
Auch hier missen Sie auf die. richtige Polung achten. Im
Bestilickungedruck fir das Netzwerk (R2) finden Sie rechts
einen Pin mit einem kleinen Quadrat markiert {(neben der
hutschrift "D/A"). Bier hinein gehért der "gemcinsame An-
schlul" des lNetzwerkes, der auf cvem Kérper des Arrsy mit
¢inen Punkt gekennzeichnet ist. Nun Destlcken Sie bitte STl
unu’ ST3 und danach die 5 Stiick 16poligen IC-Fassungen. I
Bestickungsdruck finden Sie bei den Lagezeichnungen wer inte-

) grierten Schaltungen ein kleines Viereck. Bel den Lage-

O zeichen der ICs 3, 4, und 5 weist diesc "Nase" nach links,

= bei den ICs 1 una 2 nach unten zur Busleiste S5T2. Schon bein

im Einléten der Fassungen sollten Sie darauf achten, dan. Sie

|_

A7654321
ELEKTRONIKLADEN

aucl: die Fassungen richtig herum einléten. Auch die
Fassungen tragen Markierungen (Dreiecke am Plastiktricer),
dgie in die gleiche. Richtung weisen sollten. Dies alles soll
verhindern, dak Sie spéter "aus Versehen" eine integrierte
Schaltunyg verkehrt herum einsctzen (,was ein IC in den

< allermeisten Fillen zerstiért.) Sinu die IC-Fassuncgen einge—
Ez lotet, unterziehen Fie, da nun alle Litarbeiten abgeschloien
O ‘ sind, die Létscite der Kartec einer peniblen Sichtkontrolle.
I
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E Benutzen Sie fir diese Suche nach “"kalten Létstellen cine
{3—1 Lupe. "Kalte Létctellen" glénzen oft nicht "richtig" soncern
wirken matt. Léten Sie verdiichtig erscheinende Létstellen
é nach. Solche "kalten Létstellen” entstehen, wenn das Létzinn
& o« "nicht richtig" flieiit, also zu kalt oder zu kurz gelétet
wurde. Lioten Sie aber nun nicht zu lanyg, gonst besteht die
| 1 l 52 Getahr, dawn s;ch diG_Lcigerbnhncn uer Karte von der Dpoxyc-
+5V _L M - ‘ harz—PlatFe léscn, Dl?S ist oft wuann nicht (ougr nur aurch
¢ O [: w_"* 8 das F‘lufEFngen von Dréhten) reparabel. Also seien Sie
- O vorsichtig
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Nun stecken Sie die Karte in den Bus und schalten Sie die
Spannung ein., Messcn Sie nun an den Fassungen, ob an den
entsprechenden "Pins" auch die richtigen Versorgungs-—
spannungen anliegen. An folgenden "Pins® der Fassungen sollte
eine Spannung von +5V liegen:

IC1 und 2 Pin 10
Ic3 Pin 16
IC4 und 5 Pin 16

Wenn Sie die richtigen Spannungen messen konnten, ist der
erste Test der Karte positiv verlaufen. Wenn nicht unter-
suchen Sie die entsprechenden Létpunkte und Leiterbahnen. Die
+5V kommen von Pind und 5 des Busses.

Unter Betrieb mit dem 68008 ist folgendes kleines
Testprogramm durchfiithrbar:

Gal egu StEFEfLfs
dal equ SEfFffff9

Gazs

addg.b #1,a0
move.b do,da0
move.b do0,dal
bra.s dga

Die beiden D/A-Wandler liefern Jjetzt eine treppenférmige
husgangsscpannung, oie mit einem Oszilloskop dargestellt
veraen kann.

Neitere Testprogrammic fir den Retrieb mit dew Grunaprogrann
NONGBR fincen Sie im R.D. Kleins Banubuch acs Grundprogranm.es
aui cen Seiten 150/151.

HWAUFIGE DELLER

Néutfige, also typische, Fehler £ind bei der D/A-Karte noch
nicht aufcetreten, was bei den wenigen Bauteilen nicht
veryunderlich ist. Lontrollieren Sie, wenn die Farte nicht
liuft, die Lage des Wicerstandsnetzwerkes.

FERRANT
ductors|

8 Bit Latched Input Monolithic D to A Converter

FEATURES

@ Contains DAC with data latch and oen-chip reference.

D to A CONVERTER

ZN428E-8
ZN428J-8

® Guaranteed monotonic over the full operating temperature range

@ Single +5V supply
® TTL and 5V CMOS compatible
® 800 ns settling time

@ ZN42BE-8 Commercial temparature range
® ZN428J-8 Military temperature range

GENERAL DESCRIPTION
The ZN428 is a Monolithic 8 bit D to A converter with input latches to facilitate up-
dating from a data bus. The latch is transparent when Enable is LOW and the data is
held when Enable is taken HIGH. The ZN428 also contains a 2.5 volt reference the use
of which is pin optional to retain flexibility. An external fixed or varying reference may
therefore be substituted.

VREF OUT

ANALOGUE
GROUND

* Vee

DIGITAL
GROUND

0°Cto +70°C
-55°C to +125°C

ANALOGUE
S R-2R LADDER = ouTPUT
+25V
REF i
= I SWITCHES z o VREF IN
10 L
5 DATA LATCH i——aENABLE
I | i
2| 1| ] »| 4] 3] 2] 1
é ] 0o O é O ]
BIT8 7 6 5 4 3 2 BIT1(MSB) i4i5/3

Fig. 1 SYSTEM DIAGRAM

9 Ferranti Electronic Components Division



ZN428E-8/J-8

ABSOLUTE MAXIMUM RATINGS
Supply voltage V¢ v . .. . - +7.0 volts
Max. voltage, logic and Vi input .. iz & ify - +Vee

Operating temperature range .. 0°C1o+70°C (ZN428E-8)
=-55°C to +125°C (ZN428J-8)

..=556°Cto +126°C
. £200 mV

Storage temperature range -
Anealogue Ground to Digital Ground ..

ELECTRICAL CHARACTERISTICS (Vge = +5 volts, Tamb = 25°C unless otherwise specified).

Parameter Min. | Typ. | Max. | Units Conditions
Internal Voltage
Reference
Output voltage 2.475 | 2.550 | 2.625 | volts Rper = 3900
Slope resistance 0.5 2 Q Crep=14F
Veerour T.C. 60 ppm/°C
Reference current 4 15 mA Note 1
D to A Converter
Linearity error +0.5 | LSB 2.0V <Vgep |y 3.0V
Differential non-linearity +0.5 LSB
Linearity error T.C. 43 ppm/‘C
Differential non-linearity T.C. +6 ppm/*C
Offset voltage 2 5 mVy All bits OFF
Ofiset voltage T.C. +6 uV/°C
Full scale output 2.545 | 2,650 | 2.555 External reference
Veer 1n = 2.560 volts,
Full scale output T.C. 2 ppm/°C| ) all bits ON
Analogue output resistance 4 k2
External reference voltage 0 3.0 | volts
Settling time to 0.5 LSB 800 ' ns 1 LSB Major Transition
. (Note 2)
1.25 us All bits ON to OFF or
OFF to ON (Note 2)
Operating temperature range :
ZN428E-8 0 70 C
ZN428J-8 -55 125 | C
Supply voltage (Vee) 4.5 5.0 6.5 | volts

Note 1 See REFERENCE, page 4.
Note2 R, =10MQ, C_= 10pF.

ZN428 Page 2
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ELECTRICAL CHARACTERISTICS (continued)

ZN428E-8/J-8

Min. Typ. Max, Units Conditions

Supply current 20 30 mA Note 3

Power consumption 100 mW

Logic

(over specified operating

femperature range)

High level input voltage 2.0 v

Low level input voltage 0.8 "

High level input current 60 | uA Vin = 5.5V
Vee = Max.

20 | pA Vg = 2.4V

Vee = Max.

Low level input current -5 wA Vi = 0.4V
Vee = Max.

Enable pulse width 100 ns

Data set-up time 150 ns Note 4

Data hold time 10 ns Note 5

Note 3 All inputs HIGH (Vyy = 3.5 volts).
Note 4 Set up time before Enable goes high.
Note 5 Hold time after Enable goes high.

D to A CONVERTER

The converter is of the voltage switching type and uses an R-2R ladder network as shownin Fig. 2.

Each 2R element is connected to OV or
for low offset voltage (<1 millivolt)

R-2R ladder.

VREF tN

R{4kn)

VREF In
. A binary weighted voltage is produced at the output of the

R R R

by transistor voltage switches specially designed

D TO A QUTRLT

z 2R

(PIN B)

ANALOGUE

GROUND  o—i}

(PIN 8)

LH L\,]—

R
VOLTAGE _,_ L l
SWITCHES

Vog

BITe BIT7

BIT 2 BIT | (MSB)

ser3

Fig. 2. The R-2R Ladder Network

ZN428 Page 3
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ZN428E-8/J-8

Analogue Qutput - 2% (Vrer in =Vos) +Vos
where n is the digital input 1o the D to A from the data laich.

Vs is a small offset voltage produced by the D to A switch currents flowing through the package
lead resistance. The value of Vg5 is tyically 1 mV. This offset will normally be removed by the setting
up procedure (see APPLICATIONS section) and because the offset temperature coefficient is low
(£6 uV/°C) the effect on accuracy is negligible.

FrrCREATE e e S ek W SN e b, |
{ I ANALOGUE
' R(4kn) ' OUTPUT
! —AAAN e
| 1 B
) ]
i
i mn
A Ny
| T zms VREFIN gnL
]
|
| ANALOGUE
| | GROUND
]
I 8
L __ZN428 5124

Fig. 3. Analogue Output Equivalent Circuit

Fig. 3 shows an equivalent circuit of the output (ignoring Vg ). The output resistance R has a
temperature coefficient of +0.2% per °C.

0.2R . ”
Rt A, % per °C
RL should be chosen to be as large as possible to make the gain drift small, As an example if R =
400 k0 then the gain drift due to the T.C. of R for a 100°C change in ambient temperature will be
less than 0.2%. Alternatively the ZN428 can be buffered by an amplifier (see APPLICATIONS
section).

The gain drift due to this is

REFERENCE
(a) Interns! Reference

The internal reference is an active band gap circuit which is equivalent to a 2.5 volt Zener
diode with a very low slope impedance (Fig. 4). A resistor (Rpge). should be connected
between + Ve (pin 10) and pin 7. The recommended value of 390 will supply a nominal
reference current of (5.0-2.5)/0.39 = 6.4 mA. A stabilising/decoupling capacitor, Cpep =
1 uF is required between pins 7 and 8 for internal reference operation, Vpgg gyt (Pin 7)
being connected to Vger n (pin 6).

Up to five ZN428s may be driven from one internal reference (there is no need to reduce Rper)
This useful feature saves power and gives excellent gain tracking between the converters.

{b) External Reference

—

If required an external reference voltage may be connected 1o Vger In- The slope resistance of
such a reference source should be lessthan 26_5 0, where nis the number of converters supplied.
Vrer 1 €an be varied from 0 to -3 volis for ratiometric operation. The ZN428 is guaranteed
monotonic for Vg above 2 volts,

ZN428 Page 4
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ZN428E-8/J-8

Vee +5v o

(PN 10)
é RREF
(330.)

VREF oUT
(PIN 7)

£ s

ANALOGUE
GROUND
(PIN 8)

SELS

Fig. 4. Internal Voltage Reference

LOGIC

. Input coding is binary for unipolar operation and offset binary for bipolar operation. When the

Enable input is low the data inputs drive the D to A directly. When Enable goes high the input data
word is held in the data latch.

The equivalent circuit for the data and clock inputs is shown in Fig. 5.

The ZN428 is provided with separate analogue and digital ground connections. The circuit will
operate correctly with as much as - 200 mV between the two grounds.

—0 Vcc

INPUT

TO INTERNAL
¢ LOGIC

DIGITAL
© GROUND

LY

Fig. 5. Equivalent Circuit of All Inputs

ZN428 Page 5
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ZN428E-8/J-8

+15V
O

ZN428E-8/J-8

APPLICATIONS

*2°, RESISTORS
*20°, POTENTIOMETERS

(1) Unipolar D to & Converter

The i i
nominal output range of the ZN428 is 0 1o Vage v through a 4 kQ resistance. Other output e

ranges can readily be obtained by using an external amplifier,
38n

The general scheme (Fig. 6) is suitable for amplifiers with input bias cuirents less than 1.5 uA,

FROM ZIN 428

The resulting full scale range is given by ]
FROM ZN 428
QUTPUT(PINS) ,

R1 '
) Rl UTPUT(PIN
Vour FS (1 HZ) Veee in = G Vage |y ST

The impedance at the inverting input i ift wi

npec putis R1//R2 and for low drift with tem erat hi
combrnahon‘should be equal to the ladder resistance (4 k). The required So;irrgfvlalfegac:?g?ll
and R2aregivenby R1 - 4G k(2 and Ry = 4G/(G-1) k2.

ANALOGUE

QUTPUT
56kn

GAIN

Using these relationships a table of i i
for Vagr 1o - 2.5 voltg, of nominal resistance values for R, and R, can be constructed Ska api0sT i
| 82kn S56kn
Output Range G ! R, i R,
w5V 2 8Kk0) ‘ 8kQ
-+ 10V a4 16k | 5.33k0 -0V =15V
! +5 VOLTS FULL SCALE + 10 YOLTS FULL SCALE sr28

:r?’;?f?jlgfSSEltilllt?i?lS?r:gjsciﬂiiﬁz:g?uft its nganinaldvafue‘ Practical circuit realisations (including Fig. 7. Unipolar Operation — Component Values

R . i or — and —+ . . "

Settling time for a major transition is 1.5 45 typical. 10V output ranges are given in Fig. 7. UNIPOLAR ADJUSTMENT PROCEDURE

(i) Set all bits to OFF (low) with Enable low and adjust zero until V5,1 = 0.0000V.

INPUT DATA
—h .
LS8 MsE (i) Set all bits ON (high) and adjust gain until Vg7 = FS -1 LSB.
UNIPOLAR SETTING UP POINTS
Output Range, = FS LSB FS-1LSB
R 45V 19.5 mV 4.9805V igB 5
) 256
Ra 3 ~10V 39.1 mV 9.9609v
N/ o OLTRUT UNIPOLAR LOGIC CODING
input Code Analogue Output
(Binary) (Nominal value)
11111111 FS - 1LSB
11111110 FS — 2LSB
11000000 2FS
s VoLt 10000001 1FS+ 1LSB
10000000 5 FS
5gz7 01111111 + FS - 1LSB
01000000 1FS
00000001 1LSB
Fig. 6. Unipolar operation - Basic Circuit veDEeaeY 0

ZN428 Page 6 ZN428 Page 7
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ZN428E-8/J-8 ZN428E-8/J-8

(2) Bipolar D to A Converter +10V +15 v

f
For bipolar operation the output from the ZN428 is offset by half full scale by connecting a S
resistor Rz between Vg 1y and the inverting input of the buffer amplifier (Fig. 8). T8 | RESERGRS
2200pF

+20%, POTENTIOMETERS

100n

39n FROM ZN 428
OUTPUT (PIN ) 4

FROM ZH 428

VREF IN

ANALOGUE

ouTPUT outPUT
T LS dee 1 13kn 27kn
R
OFFSET OFFSET
MW _ Ska  ADJUST 0kn aposT
(-FULL SCALE} (-FULL SCALE)
o OUTPUT 13k a 8 2kn
+ . GAIN
Gail Sk
Skn usT N OADIUST
FROM ZN 428 (.'ngLSSCALE) A (+FULL SCALE)
OUTPUT(PIN 5) Feaq Ve -l0v VREF v
—— .
+5 VOLTS FULL SCALE 210 VOLTS FULL SCate 77
Fig. 8. Bipolar Operation — Basic Circuit Fig. 9. Bipolar Operation — Component Values

o m . i j e
When the digital input to the ZN428 is zero the analogue output is zero and the amplifier BipolarAdjustment Fracsdur

output should be —Full scale. An input of all ones to the D 10 A will give a ZN428 output of (1) Set all bits to OFF (low) with Enable low and adjust offset until the amplifier output reads
Vrer iy @nd the amplifier output required is + Full scale, Also, to match the ladder resistance —Full Scale.

! amp y
HEpersllEtacmblneon of By, Band By should be 0 (2) Set all bits ON (high) and adjust gain until the amplifier output reads -+ (Full Scale -
The nominal values of Ry, R, and Ry which meet these conditions are given by 1LSB):

Ry - 8G k0, Ry = 8G/(G-1) ki2 and Ry ~ 8 kQ BIPOLAR SETTING UP POINTS

where the Itant output is -GV ;
e e restliont oulput range 1s = G Vaer 1y Input Range, = FS LSB -FS |-+ (FS-1LSB)
A bipolar output range of —V (which corresponds to the basic unipolar range O 1o
Vigr (n) is obtainedif Ry = Ry £ 8 kO and Ry = co. 4BV 3.1 my_| -50000v| +9603V | g _ 2FS
Assuming that Vger iy = 2.5 volts the nominal values of resistors for = 5V and =10V output ) m B O 81 WY | 100000 | -3 521Y
ranges are given in the following table : i
BIPOLAR LOGIC CODING
Suiput Ranhe 9 iy Ra R Input Code Analogue Output
- BV 2 16 kQ 16 k2 8k} (Offset Binary) (Nominal Value)
= 11111111 +(FS-1LSB)
=10V 4 32k 10.66 kQ 8kQ 11111110 + (FS —2LSB)
11000000 +4FS o
10000001 +1LSB ;
Minus full scale (offset) is set by adjusting Ry about its nominal value relative to R4. Plus full 10000000 0 ‘
scale (gain) is set by adjusting R, relative to Ry 01111111 -1LSB
01000000 —3FS
Practical circuit realisations are given in Fig. 9. Note that in the = 5V case Ry has been chosen 00000001 —-(FS-1LSB)
as 7.5 ki (instead of 8.2 k(2) to get a more symmetrical range of adjustment using standard 00000000 -FS
potentiometers. Settling time for a major transition is 1.5 us typical.
ZN428 Page 8 ZN428 Page 5
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ZN428E-8/J-8

PACKAGE DETAILS

ZN428E-8

1,65 max

6,35

[ 20,32 max:

oo -

L— —tl L—?,.':-’. —-! pe—127man

LEIMT

16-Lead Moulded D.I.L,

Q.254Thk,

ZN428J-8
Pin1 0,25Thk
T =W =
c J L)

7.6
cirs 7

mﬁ = =

20,8
"I'l
357

FV[IUF

10
N

mar

FL86'4

16-Lead Ceramic D.I.L,

Dimensions in millimetres

PIN CONNECTIONS

Bit71[|

BitBz [ |

N.C.3[]

ENABLE A.E
Analogue output 5[_|
Vaer v 6

vaer our 7[_|

Analogue ground 8 E

U

16Bit 6

s Bits

[ J1u Bit &

[ J1aBia

iz ez

[ Ineitimse)

| 10+ Ve (45 volts)

j 9 Digital ground

ZN428 Page 10
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TYPES SN5485, SN54LS85, SN54585,

TTL Datenblatt 7455138 TYPES SN5485, SN54LS85, SN54S85, ) SN7485, SN74L585, SN74585
SN7485, SN74LS85, SN74585 4-BIT MAGNITUDE COMPARATORS

MSi 4-BIT MAGNITUDE COMPARATORS

BULLETIN NO, DL-S 7611810, MARCH 1974—REVISED OCTOBER 1976 tunctional block diagrams

SNB485, SNG4LSB5, SNBASES , . . S OR W PACKAGE
SN7485, SN741L585, SN74585...J OA N PACKAGE

A<n

{TOP VIEW)
=
blT.IlI‘HFU‘I'!
vec ‘A1 BZ Az A1 B A0 B0 !
TYPICAL TYPICAL m
POWER
yvpe TOWE DELAY I_ B I Iy &
DISSI- 4-BIT |
PATION WORDS) - T
‘85 275 mW 23 ns AR AR ASE Kol LB ﬂ
‘LSB5  52mW  2dns H 3
's85 365 mW 1 ns J
o A D A-B A>D,A B A-8 A- B, GND ‘
INPUT ¢ sCADE INPUTS ouTPUTS
: 10
positive logie: see function tables r
description ‘
These four-bil magnitude comparators perform comparison of straight binary and siraight BCD (8-4-2-1) codes. Three
fully decoded decisions about two 4-bit words (A, B) are made and are exiernally available at three oulputs. These
devices are fully expandable to any number of bils without exlernal gates. Words of greater length may be compared by ——— =t1= =
1 H 3 . g 5 a - " - || ] - =
connecting comparators in cascade. The A > B, A < B, and A = B oulpuls of a stage handling less-significant bits are gl |z =l [T g8 =] |z gl |2
connecled 1o the corresponding A > B, A < B, and A = B inputs of the next stage handling more-significant bits. The 8 8 g91% <8 i
stage handling the leasl-significant bits must have a high-level voltage applied to the A = B inpul. The cascading paths
of the 'B5, 'LSB5, and "S85 are implemented with only a two-gate-level delay fo reduce overall comparison times
for long word. An alternate method of cascading which further reduces the comparison time is shown in the typica!
application data. .
FUNCTION TABLES
COMPARING CASCADING Pp——
INPUTS INPUTS
A3, 83 A2 B2 A1, B1 AD,BO | A>B A<B A=B|A>EH A<B A=B
A3 >83 X x X X X X M L L
AZ<BI| X X x X X X L H L
A3=83 |A2>B27| X x X x X H L L
A3-83 |A2 <82 X X X X X L H L !
A3 =B2 |A2=B2 |A1 >8I X X X x H L L
A3=B3 |AZ=B2 |A1<BI x X X x { 2 H L
A3=B3 |AZ=82 | A1=B1 [ AD > BO| X X X H L k
*|A3-83 |A2-B2|A1=81 |AD<BO| X X X L H L
A3 =B3 |A2=B2 |Al1=B1|AD=B0O H L’ L H L :
A3=83 [42=82 |A1-81|A0-BO| L N L L H L
A3=B3 |a2-82 |A1-B1 |A0=BO{ L L H L L H
85, ‘LSS, 585
AJ=B3 |AZ2=B2 |At =B | A0 - BO X X H L H
A3=983 [A2-82 [A1=BY [A0-BO| H H L L L L
AJ=B3 ([A2=B2 |A1=81 |AD~BO L L L H H L
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Datenblatt 74LSB5

TYPES SN54LS138, SN545138, SN54LS130A, SN54S139
SN74LS138, SN74S138, SN74LS139A, SNT45139
DECODERS/DEMULTIPLEXERS

1L
mMsl

TYPES SN54LS138, SN54LS139A, SN54S138, SN548139,
SN74LS138, SN74LS138A, SN74S138, SN74S138
DECODERS /MULTIPLEXERS

functional block diagrams and logic
e Designed Specifically for High-Speed:
Memory Decoders
Data Transmission Systems

'$138 and ‘L5138 3-to-8-Line Decoders
Incorporate 3 Enable Inputs to Simplify
Cascading and/or Data Reception

‘L5138, 'S138

) N TABLE
SNBALS138,SNB4S135 . . . J OR W PACKAGE ELNCTID

SN74L5138, SN745138... JOR N PACKAGE
{TOP VIEW)

‘L5138, 5138

INPUTS
SELECT

QUTPUTS
ENABLE
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X
G 161
ENABLE _.J,D,ﬂllvz
NPUTS o, 1
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DA‘IA?\UTN“ |
Y1 ¥i X3 ya Y5 Tl
® 'S139 and 'LS139A Contain Two Fully Busbupuiujjnijulls

Independent 2-to-4-Line Decoders/
Demultiplexers

@ Schotiky Clamped for High Performance

vee “vo

> DATA
DUTPUTS

[}

A

TYPICAL
PROPAGATION DELAY
13 LEVELS OF LOGIC)
‘LS138 22 ns
'S5138 8ns
‘LS139A 22 ns
'$139 75ns

TYPICAL
POWER DISSIPATION

IITIIIIIICr
~FFEFFFFFFPEXI
ITITrrrrxxjo

TYPE

I IFFIICr XX
IrIrIFrIrFex x>
I ETETEZET TN II
IIIIIIFIICI
TITITITrTz Tz
TITTMNTEXTTE
T EIrTITTIITII
TITrerTTET T T X
IrITTITITIXT
FIIIIIIIICIT

SELECT J 5 121
17) vy H

o

4.7

S

INPUTS L
o v _D: J

-
T

32 mwW
245 mwW
34 mwW
300 mW

“G2=G2A + G2B
H = tugh level, L = low level, X = irrelevant

positive logie: see function table

'LE139A, 'S139

description

wo) 'LS1324, '$139
{EACH DECODER/DEMULTIPLEXER)
£l FUNCTION TABLE

These Schottky-clamped TTL MSI circuits  are il
designed to be used in high-performance memory- gmaum—<| >
decoding or data-routing applications requiring very (TOP VIEW)

short propagation delay times. In high-performance ] seecr | Q) > i
memary systems these decoders can be used to e R DAYA QUTRITE npuTs ),
minimize the effects of system decoding. When Mec 26 f2a 28 qve

employed with high-speed memories utilizing a fast-
enable circuit the delay times of these decoders and
the enable time of the memory are usually less than
the typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible.

SN541.51394, SN545139 .. . J OR W PACKAGE
SN74L.5139A, SN745139 ... J OR N PACKAGE

L
3

1v7 INPUTS
ENABLE | SELECT
G

OUTPUTS

YO Y1 ¥2 ¥3
DATA

DUTPUTS

1154 i)
ENABLE 2G ——4& 4 Fadl

:‘AI—;'” )0-4#——0—4 @ H = high laval, L = low lavat, X = irralevant
SELECT i ¥a
!
INPUTS ,EL_DD— 4

I Tr I
IrITI

H
H
H
L

T T rr x|@
Ir T X|P
b . G -

~ - I

H H H L

The 'LS138 and 'S138 decode one-of-eight lines

dependent on the conditions at the three . binary
select jnputs and the three enable inputs. Two
active-low and one active-high enable inputs reduce

A 1B YO YT 1¥Z 1¥3. GND

G
ENABLE

SELECTY DATA QUTPUTS

schematics of inputs and outputs

the need for external gates or inverters “when
expanding. A 24-line decoder can be implemented
without external inverters and a 32-line decoder
requires only one inverter. An enable input can be
used &s a data input for demultiplexing applications.

positive logic: see function table

The 'LS139A and 'S139 comprise two individual two-line-lo-four

-line-decoders in a single package. The aclive-low enable
input can be used as a data line in demulliplexing applications.

All of these decoders/demulliplexers feature fully buifered inputs each of which represents only one normalized Series
54L8/74SL load (LS138, 'LS1394) or one normalized Series 545/74S load ('S138, 'S139) 1o its driving circuit. All
inputs are clamped with high-performance Schottky diodes to suppress line-ringing and simplify system design. Series

S4LS and 545 devices are characlerized for operatio over the full military temperature range of —55°C to 125°C;
Series 74L.S and 748 devices are characterized for 0°C 1o 70°C industrial syslems.
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EQUIVALENTOFEACH
INPUT OF 'LS138, 'L513%A

Vee —
20 kT2 NOM

INPUT —e- =

EQUIVALENT OF EACH
INPUT OF '$138,'5139

Vee

INPUT SR

TYPICAL OF OUTPUTS
OF 'LS138,'LS139A

- Ve

250 1 NOM

OUTPUT

TYPICAL OF OUTPUTS
OF 'S138,'5139

s
50 1 NOM

o,

OuUTPUT

e,
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