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12-Bit Buffered
Multiplying CMOS D/A Converters

PM-7543/PM-7643

FEATURES

* Praadusted Full Scala,... £1 L368 Maximum Galn Errer
* Low Gain Temparaiure Coafiielant . e mw uea ZPRmrD
* Small 20-Pin 8.3" Wide TIP

* PM-7546 TTL Compalibla for ¥Vpq w 5V

* PR-TEAS TTL and 5V CMOS Compatlbla for W, = 15V

* High ESD Raalalaron

+ Avallahde n Dbs Form
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GENERAL DESCRIPTHON

Thea PA-T545/Fh-Ta46 are 12-BL CMOS multiplylng CACawih
Imternal duta latches, Digital data is Input in & 12-0i wide cata
format, while C8 and WH santeol Inpubs are active low, Durdng
thia{imae the faiches ane tronspargnt pllowing degi bl npats direct
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PM-7545/PM- 7645

ABIOLUTE MAXIMUM RATINGS (T, = +28°C, urless

otharwias noted. ]
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ELECTRICAL CHARAGTERISTICS atV, = +5V, V

Y2E D

P

[ | uﬂLhEEtEI_IJl:lEHI-}E E EHANA
T-51-09-12

PAGKAGE TYPR N UNITS
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HOTE:
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direlion i ined o grivhid circu i board-for SO0 and PLOS pacages.

CLALITION:
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= +10V, V
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w O, AGND = DGEND = 0V, T, = —55"C 10 +125°C apply
&I'FE; Ty = 000 $TOMC apply for PM-TE4BEF, unlass oth-

arwiee nabad. 18Y epetsling charactaristics ars shown an the iollowlng pages.
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P-TS45A/E/G PM-TEASRIF
PARAMETER SIMEDL  CONDMTICHS MIN TP WAR et TR AN LTS
STATNG ACCURACT
Fesnbation M ik - - 13 - - Bila
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Acarey KL T = Fall Tamp, Ranga - -  am - e 1 L5@
Dt raniipl T, = Full Tarsp. Runga
BML # — — + — _
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ALB Vel e —_ — B0 —_ —_ 250
EFITH Yartloas - = - - 50
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ELECTRICAL CHARACTERISTICS atV__ = 458V, V___= 210V, ¥ = 3V, AEND = BHEHD = l:l"ul"T =550 ko +175°C apoly

far F-TE4SARER; Ty == 10 «B5°0C app‘g"ilan‘H-TE-EEEFUFFEFFJéHE'FS T
anwiae nodad, 15Y oparating characierslicas are shown on the folowing peges. Cantiwed

= 0°C b 470°C apply ¥or PM-TE48GP, unkoss oth-
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Vi, vk e T = Full Tarip, Mangs 1] —_ —_— 1] _ a i
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Tims T, = Fuall T p. Pige Big 155 - o 50 - e
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g o 4D — -
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idjuirlabie waing tha cincelle of Figures 4 snd 5. A, Bemple eaoed o #3500 0o maune comallance,
4. OUSAAMTEED dnd NOT THSTED, 8. Chipsabeci 2 musl ba oo aet o grasint bafcr andror sdie rarie B8
B, Fram digial ingsl chaags 1o 93% 0 Mgl sraleg aulpet
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ELECTRICAL CHARACTERISTICS &\, = +15V, Vopps #10W, Vo o o OV, AGND = DGND = 0W; T, = 560 ba + 12870 apply
for PM-TEAGPM-TB45ARVBR; T, -—wnmﬂlﬁ'ﬁappiymﬁnwwﬂﬂﬂmsﬁﬂﬂﬁm T G e+7re apply Jor P
TE4EPM-TE4EEP, unless mhimhﬂ nated.
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PARAWETER GYMECL  COMDITORS HiN THP HAX M T WAL LT
HTATIC ACCURASY
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BikL. = - #1 = . i
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A AT
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Ta= #2570, W = T8 =t o - . _ %
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Currgn] &) QUT L& Ta,= Ful Temp. Aangs nh
Mmh‘“ _— —_ m _— —_ it
EdF0H ir shona - - B3 - - a8
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Panpga ke Dukiy Ty = w1850
|Motan 4, B. B, T I [OLIT Lo = AL, iy = 130F) ma » na
Ty= Full Tenp. Range
Cureenl Sailing Time |, (B 172 LS8 { i ] - - 1 - - i a&
Iy Laasd = 10841,
Ty i
DIIIHI:::;II'III [#] T, = Full Tanp. Raregs _ _ ﬂ _ _ ﬁ nys
tofes Vi = AGHD (Now 4
Ta= Full Temp. Rango
"‘i:l'm”““ FT Ve = 21006, = 10kHa - L - - 1 - g
our A0 DN g [ropad e B0
AEFEREMGE BPUT
Irghu| Pl i Ta=Full Tenp, Rbngd
]
[Fin 19 be GROY e Iniprat Poks bt e T ! 1 T n 18 kit
ANALDO DUTPUTS
. ‘Durgait G i langs Ty= Full Tomp Funega
[Mose 4f Cayy DBGDB1] =8 WA = 08 = v - - &0 - - &0 3
Cour DB0-0B11 = Vgg. WA =05 =8y - - e - - a0
DAGITAL IRPUTS
Irgut High Wellage Vi 115 - - F - -
T, & Full Timp. Fange PR-TS48
irgtiL Lo Volbaps Wi * P- g, - - 145 - — . ¥
Irsgui | Figh \sltagh i 24 - - 4 - —
gl Low Viilngs Vi Ts @ Full Temp. Range, PE-TAE _ _ o - - on W
T+ B - - 1 - = 1
I 1
AL CamnI i T, Full Tamp. Rangs - - ] - - 10 wh
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ELECTRICAL CHARACTERISTICS at V., = +15V, V.
lor PM-TE45PM-T645ARMEIR; T, =—~40°C1o £ 850 apply 1ot PU-T54S/P U

TE4EPM-TB48P, unfepn othanslee noted. Conlwoe

w 10N, Y

=0V, mn-mNEhW:Tﬁ——Eﬁ'{:h&+1Eﬁ‘ﬂm
BERFRFPFPCIFE; T, = (°C ta +70°C apply or PM-

PRA-TEABAENG FM-T5458(F
PM-TEA5AEND PM-TE488/F
PAAANETER SYNROL COKDIMICHE - 1] TF MAX 1] ™ MU UNITE
POWER BUFPLY
Ty = Full Tamp, Aiegs
I A - - —- -
oo Al DAgIL] dgats Vipy or Vised * 2 mA
(=TS - -
i Ty = +8°C - - 10 - 2 09 2
lgn Ta= Full Tarp. Fanpa - 5 10 - ] 108 i
Al Dibgiat Inguts 84 or Vog)
SWITOHING CHARAS TERSSTICE Ba Timing Diasgram o

DRt LA 4 PUA-TEAE MBS Fih 7845 BAFIH
[r—— Ty = +8%0 m e - w1 —

Vi Selup Tiri b T = Full Tanp. Ranga i 153 - 260 10 - 4
GHp Sabsct 1n

Vel Bk Tirma Loy Ty, = Ful Tamp. Panga ] - - o - - ek
—_— a To= 4286 ™ - o oW —

Widlh i Ty = Full Tamp. Fangs 20 i — g4z o - -
Dalm Sebup o Ty= i E ] = -] ] -

Tims T, = Full Temp Rings 150 B} - ] 80 — =
Duala Hedd T tay Ta = Full Timp Rangs 10 - - -] - - Ak
SWITCHING CHARACTERIBTICE Biau Tiring Elag ra N )

" e PU-TES AT P T948 BUFH
Chiz Bilws| & | Ty = +23505 B0 - - 8 - —

\Wirile Setup Tama b T = Full Tamg. Ainge g8 - — g - - ne
Chi Balue i ' o

Wirite Haold Time ipy Ta = Full Farre. Range -] - = 1] _ - [T
Yaille Pultn o Ta=4250 B — - uo = -

ah . Ty = Full Tarep. Aangs 4 1] . - 210 —_ - L]
Dpia St . Ty=+2"0 b - - 25 - =

1] (1]

Tirva Ty, = Fiall Tk Flinga g - - ] - —_

Diats Hold Tims i Ty = Full Tamp. Fang 1 - - 1B - - e
NOTEE ) o
b ME-GiT monalonio-ossr full | = faed (g e E. AN dginal g =04 88 Ut ar Vg, be 0

B, lechrden e SiTeais oF Bipes did. gialn TO, % Logio inpeis we MOS gased, Bplen input current Jak +25° O] s lesa than

A Ubng lebarmnal Apg. DD regiior koo salh 1110 1011 1111, Ga s arror b

sl usng tha dreulty of Flgeres 4 and B
d. GUMAANTEED amd WOT TESTHLL

& Fram digilal Inpual shange be Sk ol dnsl analog eetpul.
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DICE CHARACTERISTICS

T-51-09-12
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&

DHE BIZE 0102 » 0,100 imeh, 10,300 #5. mils
{258 2.54mm, 858 g, mm}

WAFER TEST LIMITS at Ty = 26°0, Vigg = +8 ar + 18, Yrer = + 10V, Vour = 04, AGND = DEND =04
PRI-TSAEGPM-TERG

FARANETER FiMBoL COMNIITICHS LEEIT ITS
Rallbes Acoweany WL Erdpelri Linasity Etrar 142 LED WAX
Didarmatinl Hanneilty HL £ LA MAT
E_.l:lﬂTﬂr gy BV Lalchem Lomdad with 1911 1110 111 28 LS MAX
Ciukpu | Likigh (™ EJ.‘I“ Lached wilh D20 SONE GOOD 10 WA
Trgul Aeslalanca H._." [ ] mig R0 Wi ). A
CigTal Inpest Wi = Y T

Hgh Yiws Vg, = 1y P TESF aniy e v
Eipial Input Mg, = HV LT

Law 'J'H_ Vs, = 16V F'hl-?-l-ﬂ--n'ltr ™ W AN
DI:;I"M Vi Yoo = 15V PRA-7E83 oniy 24 VNI
it In o

Law furk Vi, Wop = 16W PRAMESS anly [Ty W MAK
lapuA Surmant Iy Vi =W oF Yoo £1 i MK

. ALl Dbl T 1 Wy 0r Vi ]

Bupply Cuininl lno ALl Dt m“ullu...“ ta nis WAY
00 Supply Rajeoton . B

| A0 ] 21 AV = £ 5% [T} B LAY
HOTE

Eealrical tesbs are periormed ol walee probe (o Fe s Shawn. Ous b ielalions in dsssn by metheds sad norsel Wetd loes. yiaks aier Baskaging & Aol
guararfasd bor standeed produal Ao, Coasuli Aeckary bo o pesi ik apesf ok s based en dics lal qualiicatizn theswgh sampra 1ol assemily and maing.
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TYPICAL ELECTRICAL CHARACTERIETICS #t Voo = +5V or 416V, AGND = DHEMD = OV, Vigge =+ 100 OUT =0V; Ty = 2570,
urikess atherwise noded. [MNote 1)

PM-TEABG/PM-TEEG

FARAMETER BYMEOL CONHTIO NS TYPICAL LT

Dignd Inpiit O paciiancs [~ T BF

vl Capasinance Cout ;ill.l_&il._ﬂ_hl_l L&hﬂﬂmmmm a1 oF
DS Latsreas L oacked with 41119 1781 1111 g

Frepageifon Doy Wpp = 15 [

{hiales &3, 4f ‘o Vep = BN PRATES anly ] n n
HETERI 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 ¥ BUPPLY VOLTAGE vs TEMPERATURE
:,: oy = 8 " S
g : T
iu - ===
o
1 2|
an Fa
E-II -I-!'l-q E ! L
&3 4 P T "
& —_— | p——
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 P -TE48
P B
i — — S
sy = 24 Y

BT T TR 8 8% I3 O I¥ B O TE HAG W
N BRATURL Py ENPTWTIRE [T
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PARAMETER DEFINITIONS

RELATIVE ACCLURACY

Sometimas referred to 88 endpaint nonbinessty, and is A
measreof tha maxlmum daviation froma stralght | I pessing
thrawgh ke andpsinbs of the DAG tranafer funchion. Relatle
Acturaty la mansuned after he zero and full-soale points heva
bean adjirsted, and f8 normally axpresssd in LB or as @
parcantags of tull scala,

MFFEREMTIAL NOMLINEARITY

Thiz is the diffarence belwesn the moasured chanps and the
ieal shange batwaen amy wo adjacant oodes. A difterential
nondneary of £1 L5E marimum over iha full aparating tam-
perafura range wiil ansure that o devics s manclonic (the
Quput will Increase for an Increass |n digitsl eode apaliad),

GAIN ERROR

Gialn ar full acals error is the smount of cutput armor bebwean the
Ideal gutput and the sciual output, The deal owiput s Vaee
milrvug 1 LSH, The paln arror i adjustabibs bo pero using sxtarmal
rapkslance,

QUTPUT CAPACITANCE
The capacitsnc fram OUT o AGHD,

PROPAGATION DELAY

This |s measurad from the digital input change to the anakig
oulpued curmant reachirg B0% of Hs final valua.

CHGITAL CHARGE MLJECTION

Thig I8 & mesasurs of the smount of charge injecied ta tha analog
oulput fram tha digltal inputs, when the digital Inputs changs
ababes. It is the anga of thegllteh and is specifed In n'Vaeg; it |a
maasured with Vage = AGHD,

BLURN-IN CIRCINT

-

4Y2E D WE 031LA00 0028954 1 EEANA

T=51-09-12

LOGIC INFORMATION
WRITE CYCLE TIMING DIAGRAM

ﬁr%
P Vs e

HODE SELEETIOH
WRRTE W L B
T Aam W Lo, fis rercice rrrrsrn 05 o W fidH, AT By
T LA L 1 | i T, 8- 01T PO ED DT B
[ DATA PRETENT AHER
R o Y ASKEMED i HATATE,

:ﬂl"“"l' T ™

- l'lw--uill|
nu AN PALL TINEY MEASL mda Fw oa

o mmm;m; :;h'.l!h

THE P TOME LS AM N Pyl LSERE Wi O 8 WOLTDE.

VA CONVERTER SECTION
FIGURE 1: Simalified D Ciroult of PM-7545
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Flgure 1 ehows & sim plifiod o reultof the D9 Carvartsr seatian
ard Flgure 2 ghves an approximsie oqu lvakam switeh circuit. Ris
byl eally 11k

The binary-waighted surents are switched bolwessn OUT
and AGND by M-channel safiches, thus mairaining a constan
currant In sach [addar lag indepandent af tha awiteh glats,

Tha capacitancse at the OUT teeminal, Gayr, I8 code deaendant
ard variss from fOpF (el switches o AGSKND) to 150pF [(all
switches o OUT), One of the awrent switehea i ahawn in
Figure 2.

Thea inpuk reslstance at Ve (Frgure 1§ is sbweys equal 1o R g
(A pem 21k R2A laddar characdar sbics reslsance and is agual
o valug "R°L Since the input reslstance al e Yagr pin s
cinstand, tha raferance terminal can be driven by a refarence
waltapa of & redarence currant, B or die, of podithee ar mapgpative
polarity, (It & currert source s used, @ Kw-temparabure-
coatiidlant extornal Rpg (s recommanded bo define scale tactar,)
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The Imemal feadback realatar (Peg) has o normally closed
switoh In sarlas as shown InFigure 1. This safich Impraves
perfarmanas over smperafene and powar supply refaction;
howrerear whien 1 clreult s nok powersd up the witoh assumos
an apen stale.

FIGURE 2 M-Chanmal Currenl Siecring Swich
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DIGITAL SECTION

Flgura 3 ahews tha dighal struchure far are bit The diglkal
HIW%GEI‘-ITHDL and COMTROL are paneraled from
aind

FIGLARE & Dighal Inpufl Structurs

nat required. Capaciber G1 prosides phase campansation and
hedps present pvarshoot and ringing when ualng high speed ap
Ampd. The circuits of Figures 4 and & heve constant |npuat
impedanca at the Ygee tarminal,

The glrowit of Figune 4 can eiher be wsad 25 & fioed raference
O canverier so that B provides an analog oulputvoltage inthe
ran o8 -\ (Bhasvansion isinbraduced by the ap amp; qr'v.l'.l-
aan be an ac skgnal in which cass he circult behaves a8 an
altanuakor [2-Ousdrant Multiplier), Vg canba ary vollags in the
range =20 =< Wy = +20 volls [providad the ap amp can handle
auch voltagas} sinoe Ve I8 permitted 1o excasd Voo, Tabda 2
shiwa the code relaticnahip for the clreult of Figure 4.

FIGURE 4 Unipolar Binary Opérabion
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Tha Input budlers are almphs CAMOS nverters degigned such
Ehat when the PM-T844 |5 oporated with Yag = 54 the bulters
comvert TTL Inpul levals (2,44 and GV} inkp GOS joglo lavala,
Whar e digleal Input s In the raglan of 1.0waka boB.0vaks, the
Imput budfars aparale in thelr linear reglon ard draw cusneant
frami thia pourer supply. T minimize pawersiippli gwmants, 1is
recommandad that tha dighsd inpul voltages be a2 Gloss io tha
supply rails [Vpp and DGND) ps |5 pragtically possibie. Tha
PIA-7545 miay b oparaled with any supphy volage Inthe rangs
§ = Vpg = 16 volts, With Voo = +15Y, tha Input lagic lavels are

L W08 compatible ondy, La, 1.5¥ and 1350 The PRi-TE48
operabas with Yipg = 15% ondy; the bulera convert TTL Input
lovats (2.4 and 0.8Y) Inlo CROS loglc kevals

BABIC APPLICATIONS

Figuras 4. and 5 s haw alenple urdpalar snd bl pekas alroulbs using
1he Fid-TSd5/PM-Ta48, Aesistor A1 15 used to trim for fulf 2cale.
T hia followlng werslona (PM-7545AR, PM-TS45ER, P

herva & guaraniesd maximum galn errorod £1 LS8 a1 +25° C and
Vipg = BV, and in many appllcations the galn trim resistors are

REVY. C

TABLE b Recommended Trim Resistor Value ve, Gradas

THIM
RESISTOR CR HA'FR/BER GRAERMAR
A _ 200G 101 206
A2 BAC) 30 6B

TABLE 0l Windpolar Binary Code Table far Cirsuit of Figure 4
BIMARY MUMBER IN

DAC REGISTER ANALOG QUTPUT
111 1 i —un-{%
1000 0000 000D g {%&} = 118y
oo om0 toor Mgy {i@!ﬁ}
D000 0000 0000 0 Vailks
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Figure B and Table 3 [estrals the recommended circlt snd
cods relalfanship for bipelar aparation. The B funcdicn iaeld
taes offset bnary code. The Invertar Uyp on fhe KSE dins,
converts Zs-complamant inpul code b offeat binany cods. Tha
Invertar Uy may be omitied If the Imeersion ts dona in softwars,

A3, A4 and A5 must match within 0% and shawkd betha same
bype of resistors (peaferably wircwwownd o metaf foll], so that
thedr temparature cosffickams mateh, Mismatch of B3 valus ba
P S hath offesd and full scale arror, Mismatah of RS to 4
and R aauses full scala arror.

TABLE I 2's DmﬂEhrl'ﬂl'l Ceds Table for Eirﬁjlldl Figura §

DATA INPUT AHALOG OUTPUT
L AR EEE B R § i { %
00 O0o0 0O iy * {ﬁ}
0000 ODOO 0000 4 Vals

LAAE R R E IR b “¥in { ﬁ}
000 GO0D 000 ‘“IH'{%

FIOURE & Bipalar Operallon (s Complament Cods)
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APPLICATION HINTS

Ouipul Oifeek: CMOB DA corventars axhibit 8 sode-depandant
Cutput redlatance that couses 4 code-dependsnt arror volage
&t tha oulput of Bhe ampEfier. Tha maximum amplituda of this
ofizal, which adds to the Du4 comverier nonlinearity, s 087 Vqg
where Vag B the amplitler Input-oifsat voltage, To malmiak
menabanie aparation, (Lls recommendad thal Vg be no greater
than 0% of 1 LEB dvar the lemperslues range of operalion.

Genaral Ground Mansgemenk AC or irapsiont vollages be-
twesn AGND and DEND gan cause ol njsalion nts the
analog oulput, The simgleat mathod of ansuring thal voltages at
AGHND and DGEMND are gqual B 1o He AGND and DOMND
logethar ot the PM-TE45/PM-TE45, |1 ls recommended that, bwo
divdes (1NB14 or equivalent] be sonnacted in fnvarss paraliel
betwaan AGHD and DGHD ping In complal systems whara
AGND and DGMND tia on 1he beckplang,

Digltal GiMches: When WH and TS are both iow, the Latshes are
traneparent and the D0 oonvarter inpuls faliow the data inpuis
Soma bus aystams oo not always have data valld for the whola
periad during which ¥WA Is fowe This will allow invalid data b
brindly appear st tha DAC Inputs durdng the write oycle. This can
Galme unwankad glibches at the DAG output. Reliming the write
piLites WA, &0 that M ondy Gocurs when daka |s valid, will aliminaie
tha probiam.

BATA IkRLT
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INTERFACING THE PM-TS45/PM-T545 TO
MICROPROCESS0ORS

Thi P-7545 can be diréctly interaced to alther an B or 18-bit
migraprogosar via i3 18-bit wids dats latch using the 55 and
WA contral signals.

An 8-kl prosessoer mbarfece configueation le s hawn in Flgure &
[tuses fvwe mamony addrestes, one forthe lewsr B-bits and cna
far the wpper 4-bita of data inte the DAG wia the latoh,

FIGURE &: 5-Bit Procesaar 1o PM-TEETE4S intarface

T-51-09-12

Cannsgtlan bo an 8-bit proceseor with & full 16-bit wida address
s (BUch &8 1ha BB00, 8080, Z80) i5 shown In Figuna 7. Tha 12
lowdr address |ines ane Ted diresily ko the Pid-T545; this allows
tha PM-TS45 to e 4k byles for e address leatlon. The
addrass field of ha instrustan s onganized so that tha lower
12-bits contaln the DAG date. Data ks writhan inlo the DA using
& alngha wile Ingtruction.

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

Ll

E
T

E-WIT DAL RN

T = CHEEN e A L P e r
*fl; = DCDODED: &B0 RS FOE LATEH

'HJ

E g

REV, C

DHNTAL-TO-ANALOG CONVERTERS  2-583

BN 081LA00 0028957 7 MEANA



XM WWW.ZFA.CN
2R AMPDFh X T # S

PDF ## FERERZN



XM WWW.ZFA.CN
2R AMPDFh X T # S

PDF ## FERERZN



