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12-Bit Buffered

Multiplying CMOS D/A Converters

PM-7543/PM-7643

FEATURES
* Proaadpuslbed Full Seals ... +1 L38 Maxlmum Galn Erfar
* Low Galn Temparature Coalilelant . i T

= Small 20-Pin 0.3" Wide DIP

* PRA-TE45 TTL Compatible for Vi, m BV

* PMI-TEAS TTL and 5V CMOS Compatibla for Vi = 15V
* High ESD Raalalanos

+ Avallable [n Dls Form

ORDERING INFORMATION
PACKAGE:-23-PIY

EETENDED
LERIL I RILITARY® INDOETRIAL DOMWERGIAL
GAN ERARGA TEMPERATURE TEMPERATURE TENPERATURE
Tlllﬂ'ﬂ =EEC 41250 <4000 e sA50 00 B2 4 TEAD

£1LE8 PRTSLEAR PRZS4EEN PRTE4EEP
Hita PHTELEER PHSHEFR -
LB PRTS43ERCTE PNASHSFF -
WAL = PRFS4EFFO -
#L3E - PRIFSSEFE -
+i LEE Pl T4/ A AlrgasE A PRTEEEER
HILZE FRT4EER PRTE43FR s
H1L5B - PSR P "
58 - Pairgasf P -
HILEE = P g -

Fo ¢ dvich§ srodissid bn kol Somplanca i MIL-STO-8EY, ndd G340 akar
pait AT, Conell ludasy far 08l deta sheat,
I Bumdn i3 available o camimendal and edueirial iempoaiue ango partsin
24P, sleatiz DP. and TOu3a0 plek pad.

CROSS REFERENCE
TEMPERATURE
Bl ADi naMGE
F::;ﬁ-la-tﬁ ADTSLSGLD
PHTS45ER ADTEESUD
PMTE4EER ADTE4TD MILITARY
PITE49BR ALRASS0H
PMTES4EER ADTEISE00
PHITE48FR ADTEESCT
PM7E4EFRA ADTEASEC INDUSTRIAL
BM7E45FR ADTEESAD
PMTE45GR ADTE45GLN
BMTE{ERR ADTEASLN
PMTE48FP ADTESENN COMMERGIAL
PHITE4FP ADTES5IN
PM7EAEFPE ADTEESHP

GENERAL DESCRIPTION

Tha PM-T545/FM-T845 are 12-ESLCMOS mulEiplylng DO with
Imbermal duta [atches, Digital data ig Input in & 12<0i0 wide dats
format, whae G5 and WH control Inpubsare active low, During
this time the fntches ans transpargnd pllciwing 69| Led lnpeta direc
GO mnestign Wb DA Wihan WH |8 returned o bagichigh, Tha
surrent dita word in the labeh i saved.

The PM-7545 aperabas from & to 15 valt pawer supplies, ofering
TTL logio compatibilify at W of 5% and CMOS logic compal-
IBidity &t ¥ ol 164 The FRd=T545 |s speaified foroperation at
Voo af 15, offering TTL legic input compalibilite

PIN CONMECTIONS

20-PIN EFOXY DIP
(Pt}
20-Fil HERMETIC DIP
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20<PIN S0L
{B-Bulilg
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ABIOLUTE MAXIMUM RATINGS (T, = +26°C, unless

otharaiae noted.)
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ELECTRICAL CHARACTERISTICS stV = +8V, ¥
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PASKAGE TYPE B, Mown By LHITS
2-Pin Hamalia DEP [H) T8 i1 "Eﬁ
20-Pin Plaadc 0P {P) [ z o
JCosies LEC [RG, TC) 1] 13 LAY
20-Pin 500 (5] L] 2] T
“zi-Coame PLES [PE) 73 33 e
NOTE!

s Is speciied for woesl coms mowming condifons, La., 8 18 spadiad fer
In wsckat for Co0P, PAOIP, and LCG pachages; &, (8 cpacilad Mo
mﬁ i b il ooy board for SOL and PLOS paciages.
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= OV, AGHD = DEND = 0V; T, = —55C 1o +126°C spply

for PA-TEASARUBR; T, - —40"C o 485°C wﬁ PH—MEEHFH;FPJI-F#&IFE; T, = 0°Cio + 700 apply for PM-TE48GP, unlass oth-
arwiee nabad. 18Y epetaling charactaristics ars shown an the iollowlng pages.
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PAAAMETER SYMEOL  COMMNTIONS HIN TYF  HAX s e MAN UHITS
STATIC ACCURACT
Basnbtion ] LH - — 14 — - Bita
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ELECTRICAL CHARACTERISTICS atV
far F-TE4SARER; Ty == 10 «B5°0C mﬁnrmﬁmmﬂ%s T
erwiae nodad, 15Y up-lrlttm characterislica are ahown on the following pages. Cantiwed
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o= _ -
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ELECTRICAL CHARACTERISTICS & V), = +15V, Vopp= 100, Vo o = OV, AGHD = DGND = 0W; T, = -66°C ba +128°C apply
T PI-TERAGPM-TBASARVBR; T, «—40°C 1o + applymﬁr.nmpﬂﬂamsﬁﬂﬂﬂmﬂﬁ-&n i +70PC apply dor P
TE4EPIM-TI4SGR, unlass clherwlse noted.
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ELECTRICAL CHARACTERISTICS at v
for PM-T845PM-TB45ARER; T, = —40°C1o <H&

TE4EFM-TB48GP, unfers othansiee nedsd. Contwesa

w15V, ¥,
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w 10N, Y
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Smphy Surmand Ty~ +°C - g 0% - :
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\Airile Betup T GE Ty ™ Eull ThTes AwAgs e - - i ne
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Dt ot . Ty= 4240 P - - 25

Tirva o T, = Fusll Tamp. Funga a0 — - E - m
Dt Hold Tims g Tp= Full Tamp. Fanga ] —_ - ib — f
HOTER ) o

b RE-Rii monalonio ossr Pl L g e g

2, bechidas The alTeols of Bppes el gdn TO,
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DICE CHARACTERISTICS
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DHE BIZE 0103 = 0,100 inch, 10,300 #q. mifs
{258 2.54mm, 858 34, mim}
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2 AGEND T DBi
4. CEND i), OER
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5. DBg 10 Vagr
10. DEsS B R

WAFER TEST LIMITS at Ty = 2620, Vigg = +8 ar + 18, Yrer = +10W, Your = 04 AGND = DEND =0

PRI-TSAEG/PM-TEARG

FARAMETER BINBOL COND|TIONS LEEIT T
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Lo Vg, Ve = 16V P53 only e W AN
ﬂl:;'r-wt Yo Yog ™ 15V P14-M:84 oty 4 WM
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Inpui Surmant 'm W= 0% or Vo £1 afh MAK

' All Dbl Trgd 1 Wy 0r Vi a2
Bmpplk Querem oo A1l Cgita) bgsils B 84 W 08 A MAK
0OC Sypply Rejeodion -
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TYACAL ELECTRICAL CHARACTERISTICS at Voo = +5Y ar +16% AGND = DEMD = 0¥, Vaes =+100 OUT =0W; Ta =250,

urikess atherwise noded. [MNote 1)

PM-TEABG/PM-TEEG

FARAMETER BYMECL CONHTIONS TYRMZAL LmTE
Dignd Inpiit O paciiancs [~ T pF
P Cour | AL Latsts Lummnummmm 0 o
DL Lekaras Loadiea wah 1110 1781 1101 110
Frepageiion Deley . ¥pp = 124 i .
(LT T " Vg = 54 PMRTEAS anly 1] n
HETER! o

1. Thesa characieriaios mw (o7 dsipn guisance snly knd do no) subjesd 10 Lexl
2. From dighial input chendgs o 0% ol Anal anslag culpel

0. OUT e = W01, Sggr= 1350

A, T8 = WA =0, DS 1n DETT = 0¥ 10 Vg 0 Vg b 04

TYPICAL PERFORAMANCE CHARACTERISTICS

FULL-SCALE GAIN EARDRA L:GIE THREEHOLD WHTAGE QUTPUT LEAKAGE CURRENT
v TEMPERATLRE ¥ SUPPLY YOLTAGE vs TEMPERATURE
:,: oy = 8 " S
41
i E £
jo ===
1. 4
an P
E-II -I-!'l-q E ! L
FH 4 e oy
. _;-___.F..--__
: o . ~
O 4 8 W B W D B Fa w ] O 6] % 4 @ B S Bl uE
TEMPEFATUNEST] Vg BUPPE BN O NI E 1
SUPPLY CURRENT SUPPLY CURRENT
ve TEMPERATURE vi TEMPERATURE
PM-r545 Ph-TE4LE
1% u Yhg = 1%
i—- : | "“r-lﬂ. —
Wy n 2 Y
i
g ai
By
e 5 0 8 B N 5 i B T R
NERRTLRL Py WL Y
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PARAMETER DEFINITIONS

RELATIVE ACCLURACY

SBametimas refarrad to as endpolnt nonbinesnty, and = a
mgadureof tha maximum deviation frama stralght ling passing
thrawgh iha andpsinks of the DAG tranafar funcbion. Relatle
Asturaty la mansuned atter he zero and full-soale points hava
boon adjiested, and B normefly axpressed in L2B or as @
parcantags of tull scala,

MFFEREMTIAL NOMLINEARITY

Thiz is the diffarence between the moasured change and the
ifeal shangs batwsen ary lwo adjacant aodes. A differantial
nondnearly of £1 L5E maximum over iha full aparating tams=
pevalura range will anaure that o devios |5 maonctenic (the
Quput will Insreass for an Increass In @gitsl cads appliad),

GAIN ERROR

Gialnar full sl error Is the smount of sutput &fror bebwean the
ideal gutput and the sciusl sutput, The ideal owiput s Vaee
milnvug 1 LSH, The paln arror i adjustabibs bo pero using axtermal
rastslance

SUTPUT CAPACITANCE
The capacitanc fram OUT o AGHD,

PROPAGATION DELAY

Thits la meaaured from the digital input changs o the analag
oultpid currand reachireg B0% of Hs finel value.

CHGITAL CHARGE MLJECTION

Thilg I8 & mesasurs of the smount of charga injected ta tha analog
oulput fram the digltal inputs, when the digital Inputs changs
alales It ia the anea of thaglitch and Is specifed In n'Vaas: it |s
moasured with Vage = AGHND,

-

4Y2E D N 081L500 0028954 1 EEANA

T-51-09-12

LOGIG INFORMATION
WRITE CYSLE TIMNG DIAGRAM
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DvA CONVERTER SECTION
FIGURE 1: Simglified Duh Ciroult of P-7545
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Flgura 1 ahows a sim plifiod o rewlt of the D9 Carvartsr ssation
ard Flgure 2 ghees an approxdmsis squbvakam switch cirzuit. Ris
byl cally 11k

The binary-weighled sirents are switched balwesn OUT
and AGND by M-channel sefiches, thus mairaining a constam
currant In sach laddar lag indepandent of tha switch slats,

Tha capacitance at the QUT teeminal, Gaur, is code dependant
and varisa from 70pF (all switches lo AGND) to 150pF (all
switches o OUT), One of the awrent switches ia ahawn in
Figuireg 2

Tha input reslslance al Veee (Figure 1) ks nlways squal 1o Ry
(Aiem 2ihe R2A laddar characdar stics raslsance and is agual
o valug "R°L Sinee the input reslstance Al e Yagr pin s
cinstand, tha raferance terminal can be drivean by a refarance
waltaga of A rederénce currant, B of de, of podithve ar nagative
polartty, (If & currerl socurce is used, o kow-temperabure-
coatiigiant extornal Rpg (8 resommanded bo define scals tactar.)
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The Irdeerial fesdbach reslstar (Peg) has o narmally cksed
switoh In sarlas as shown nFigurs 1. This saflch |mpraved
performanas over smperafune and powar supply najaction;
howrerear whien 1 clreult s nok powered up the switoh assumos
an open stale.

FIGURE 2 M-Channal Cusrreni Sieering Swiich

3 LA ER
nﬁ;{ _E"_
m
E T
DIGITAL SECTION

Flgura 3 ahews tha dipghal struchure far are bit The diglkal
slgnats SOMNTROL and CONTROL are ganeraled from
and

FIGLARE & Dighal Inpud Structure

nat requirad. Capacitor G provides phase compansation and
hedps present owershook and ringing when ualng high speed ap
Ampd. The circuits of Figures 4 and & hewe constant |ppauat
impodanoca al the Ygep tarminal,

The glrowit of Figune 4 can eiher be wsad &8 & fied raference
O3 cannerier sa that B prosddes an analog oulput waitags inthe
ran g e gy (e svarsdon isintroduced by theap ampd; ar'iig
aan be an ac slgnal in which cass the gircult behaves as an
abandakor [Z-0usdrant Multipller), Vs 2an ba ary vollags inthe
FANge =20 =< YWy = +20 volls [providad the ap amp can handle
such voltagas) sinoe Yaee |s permiibed o excead Vg, Takda 2
showa the code relaticnahip kor the clrcult of Figure 4.

FIGURE 4 Unlpolar Blnary Operabian

T LSS
o e T ST 17115
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Tha Imput budfers are aimphe CAMOS inverbars designed such
Ehat when the PM-T84% |5 oporated with Yop = 54 the bultars
cofvwedd TTL Input levals | 2.4 and 008V} intp CWGE Iogic lvale
Whan the digleal Input s In the reglan of 1.0waka boB.0vaks, the
Impit buffars aparals in thelr linear reglon and draw curnant
fram thie pouser supphy. B minimize pawarsupply awments, 1is
recommandad that tha dighad inpul voltages be as Gloss io tha
supply fails [Vpp and DGND) os |5 practically possibbe. Tha
PRA-7545 miay b opsaraled with any supphy volzge Inthe range
5 = \Vpg = 15 valks. With Vi = +15%, the input kogic levels are
. M08 compalible ordy, La, 1.5V and 135U The Phi-T48
eperatas with Vipg = 15V andy; tha butiers convert TTL Input
lovalts (2.4 and 0.8Y) Inlo COS loglc kevals

BABIC APPLICATIONS

Fgurgs 4.and 5 shaw almpla umipalar and bipekss clroulbs using
The Pld-T5450- 7648, Aesistor A1 Is used to trim far full ecale.
Thia followdng veralona (FM-7545AR, Pu-TS45ER, Pid-

hiava agudramesd mazimum galn errorof £1 L5358 at +25° C and
Vg = BV, and in many appllcations the gain trim resistors are

REY. C

TABLE & Ascommended Trim Reaistor Walus ve, Gradas
THRIM

RESISTOR CH HRA'FR/ER GRAERAR
A _ 200G 100 206
A2 GAC) 30 6B

TABLE 0l Windpolar Binary Code Table far Clrsult of Figure 4
BINARY NUMBER IN

DAG REGISTER ANALOG QUTPUT
111 19 4 —un-{%
1000 0000 000D g * {%E = 1y
o0 oon  aoon Mgy {i@!ﬁ}
D000 0000 OOCO 0 Volke

DIGITAL-TO-ANALOG CONVERTERS  2-587
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Figura B and Table 3 [estrals the recommendsd circult snd
oo redathanghip for bipelar oparalion. The B, funclion ilaell
s offset bnary code. The Invertar Uy an the MSE 1ins,
converts Zs-complamant inpul code b offsat Binary cods. Thea
lnvertar Ly may ba amitted I the irmarsion 18 done In sofhwans,

A3, R4 and RE mist match within L% and showld be tha same
Fype of resistors (praterably wircewaound or mealal foll], so that
thedr temparalure cosdficlants mateh, Mismatch of R3 valus ta
R cpuses hath offasd and tult scale arror Mismatch of BSto R4
ard R causes full scala arror.

TABLE I: &= Complaman Cods Table for Circult of @urﬂ §

DATA INPUT AMALOG OUTRUT
LTI ETE I TR iy - { e
1
o000 anop 301 W = {ﬁ}
D000 QOGO 0000 0 Vols
M1 M 1 My - { ﬁ}
1000 0000 0000 My - { s

FIGURE & Bipolar Operation (2's Complarment Cos)

P
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APPLICATION HINTE

Ouipul Oifesk: CMOB DA corventers exhibit 8 code-depandent
wtput realstanca that cauees & code-dependent arror valtage
&t the gutput of the amplfier. The maximuen ampliuda of this
afisat, which adds to the DV comvarier nonlinaarity, is 08T Vg
wharg Wog i the amgplitler Input-offsat woltage, To malntain
monabanic aparation, ILls recomemendad thal Vg be na greater
than 0% of 1 LSB dver the lempersliss range of aperatian.

Genaral Ground Mansgemenk AC or fransiont wollages be-
twesn AGND and DGEND can cause nois infsation intas the
analag sulput, The simglaat mathod of ansuring thal veltages at
AGND and DGND are squal B 1o He AGND and DGND
logethar at the PM-TE45/PI-TE46, |1 is recommanded that bwo
diodes (1N814 or equivalent] be sennacted in lnvarss parallel
betwaan AGHD and DGHD ping In complay systeams whare
AGMND and DAND tla an the backplane.

Digital GiMches: Whean WH and T arg both iow, the latshes are
traneparent and he 05 comvarterinpuls faliow the data inpuls
Soma bus systems do not always have data valid for the whola
periad during which WA I8 bowe This will allow invalid data i
briadly appear at the DAC Inputs during the write oycle. This can
aausa uvwanted glibshes at the BAG output. Reliming the write
puites WA, o that M ondy cocurs whan doka s valid, will sliminsde
i proibiem.

BAYA lhiiT

2-082 DNGITAL-TO-AMALOG CONVERTERS
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INTERFACING THE PM-TE45/PM=TS4S TO
MICROPROCESSORS

Tha Phi- 7543 can be direcily interiacad ta alt her an B or 18-0i
microprogossar via [t3 12-bit wids dats labsh using the 55 and
WA control aignals.

An B-b# prosesser nbarfece configunation les e in Figure &,
Ituses two memory addressss, one far the lower 8-bils and ona
far the wpper 4-bits of data inks the DAG wa the latoh,

FIGURE & 8-Bit Procstaar 1o PR-TEETE4S Intarface

T-51-09-12

Canneglion to an 8<bit proceseor with aTull 16-bit wide address
Bbues {BUCH &S 1ha G800, B080, 280} |5 shown In Figura 7. Tha 12
lowedr nddress (ines ane Ted dirscily ko the Pii-T548; this aliows
the PM-TS48 to e 4 byiea for ite address location, The
addracs field of ke instrustan ia arganized so that tha lowar
12-biks cantaln tha DAG date. Data ks writhan into the TAS using
@ alnghs wils instruaian.

FIGURE T: Connacting the PM-TE4S/TE45 to an B-BIE Micro-
proceasor via the Addness Bus
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