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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
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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.
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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
(PGt
20-Fi HERMETIC DIP
[F-Guffig
20-FIN SOL
{2-5ulil

20-COMTACT LCC
{RC-Suflx)
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ABIOLUTE MAXIMUM RATINGS (T, = +26°C, urlass

otharwias noted. ]
L | PP——— — w =03, 17V
DTl IRt Voltags b DEND oo 0.3, Vo
AGHD ta DEND s s s =3,
Viapn: Vg 18 DEND s imsimmsbrsssrmsismsirmsirmst o P
A T =03, Vg
ating Temparature Range
Military (AR, BRY Grades . o mmenien —55°C ko +126°0
indusirial {ER, FR, FP, FPQ, F&) Gradas.... —40°C o +85°C
Cammarail (GP] Gt ..o - 0"0 o £ 700
Aunchon Tamgeratung q.. .o i, +150°0
Somg e TOMPratung qeoeo e =050 10 + 15000
Lasd Temparaturs (Saldarng, B3 886]) ..imiemiimssrmmn +M G

ELECTRICAL CHARACTERISTICS atV, = +5Y, V

42E D

w410V,

A

B 08LbA00 DO2&944 b EEANA
T-51-09-17

PAQEAGE TYPE l]_._l‘hhhﬂl Bip UNITS
30-Pin Harmalia CEF [H) T8 T T
20-Pin Fawiic BIP P [i}:] 27 Y
I0Comme GG [RG, 15| T] T S
20-Pin SO (E) [T] 5 AN
0-Cosimdl PLCG [PC) 73 T AN
HOTE!
1a Is mpecified for woes| coms mosrviing condifons, La., 8 In spadfied fer

in wackat 'or P, PP, and LED pachages; &, [s cpacilad Mo

o Lot wbdred o pitwd ik bour o SOL an PLOC flages
1. Bvedian dbove Bais Fund nder “Absclus Misisium Redegy® sy coes

11 BecirmLIT Ly o hond Bar anten d g riass iy abae) deiss sskasley,

2. o natapply lln-ﬂ-llqhnhu'l'mu laas than BMD posantial on Gy -
m'nal Ill'l-ﬂt'i'ur

4. Tha diglial |fgals srd Daner prolecisd, howeser, pomanent damage may
SEyT o Ui e et Utes oo Blig heanargr dleckestaio Nalde. Kespwmiis in
cendhyeiva o ad ol Brves url sy b b, Liss proper snfistalic handling
Eyoeidlnd g,

4. Fimoe o el Iramng & rameng el b thilr dockang,

= OV, AGND = DEND = 0V; T, = -55"C o +1265°C apply

W,
for PM-TE45ARVER; T, = —40°C to +86°C apply Pu-?aﬁﬁnmmuf'ﬁﬂnps:; T, = 0*0io +70°C apply for PM-TE45GP, unlass oth-
arwize natad. 15V operating charactaristies ars shown an the Sollowing peges.

PM-TSASASE/G PM-TS45BIF
PLAAMETER SYMEOL  CONMTIONS HIN TYF  HAX (1T TR MAN UIHTS
STATIC ACCURACT
Basnigtinn M 1t — - 14 - - Bils
Falathie
- - - i = -
Ay IHL T = Fall Tamp, Ranga 443 +1/ LED
Dt randisl T;, = Full Tarsp. Rangs
DL [ — — — —
MRl Rats 1) +1 i LEB
Gain Eeor Tom 45T - - +1 - - £
_[Hos 2. 3) Sene Ty = Full Tamp, Rangs — - £3 - - +4 Las
Gain Tempevatuy N
Cailissar Ty (Hale & - 2 18 - 2 45 PEMG
Az ATemparaire
D5 Supply Aejscticn Ty = 4284 = Lz - — oo
LY _—
A P Ta= Full Tomp. Rangn 100 =201 T - —  ngm ¥
Ty, = #E6°C, A = TH = v, - 0
M| Digiad Inpats =5 - - - -
ﬂmlmhil et _ .
el AL OUT Ty, = Full Temp. Range
A Variodd - _ B0 —_ - 250
EARTGMH Vanloas - - 5] —_ — 50
DYHAM I PERFCAMANCE
Prapagalien Dalay \ Ty= 216G - - mm - R —
| Motmi 4. 0.6, T} L [OAIT Lo = 8301, Cig gy = 190F] - - - - - - n¥
Ta = Full Temp. Rargo
Curan Sailing Tima 1y [Ta 142 LSO} (Mols 4 - - 1 - - i -
Iigyr Load = 16061
Ty = + 18R
Dignal & A - - - -
H::.nhnlm“ a Ty = Full Temp. Rrge - - ﬂ = = o s
Vage= BAND tMatn 4
Tu= Full Temp. Reege
AL Eywthro i
alt ugh FT Vgp = LIV, f = 10kHz - g - - 5 - g
our Al Dkgital Inguis = @V
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ELECTRICAL CHARACTERISTICS at -+51|'
far F-T54SARER; T, =—40°0 0 « 850 anhL
arwise nodad, 15¥ up-lrm characerslica are shown on tha follkwing pages. Gontiusd

= 410W, ¥
BFR/FP.

= 0V, AGHD = DGHD = OV; T, = =<55°C to +125°C apply
o7 -.u-c:mgn-c:wgwpu-rwrr unlesz ath-

PM-TRABAE/G PMETS45B/F
PARAMETER SMBOL  CONDITIONS M TP MAK MIN TYE  MAX UHITE
REFEREMGE MPUT T
irpul Fasislines Ta= Puii Famg. Rangs

{Pia 18I0 GAD] Racr Wpul Raslsisnes v n 18 7 " B kil
AHALOG OUTPUTE
Quipul Cepaokants Ty = Full Tamg, Aangs

thats 4) Doyt DE-081 = 0L WA = 05 m . - m - - ™ oF

Gour DRG-DI = g, WH =08 = OV - - 150 - - 183
DIQITAL INPLITE
Inpuk High Vakape Vi 24 - - A — _

g Lew Vol e T, = Fuil Tamp. Aange 4 = i - - o "
Ty= 20 - 1 - — i

Inpuk Durront Iy T, = Pl Torep, Maige — — n - - - ke

Inpif Capaodarss Ty, = Full Tarip, Ranga

oeo-opi, WO W ¥y =0 (HiIE & - - 8 = - u pF
BWITCHING CHARAGTERIETICE Biod Thrieg Disgram

[Halea &, B 3}

Ghdg Salsck b T, = +3% 280 @ - a0 200 _

VT Selup Time ton T, = Full Tamp, Fanga 1m0 7o - 40 m - "
Ghip Salect In N

Vi, il vk Len Ta = Full Tarp, Mang 1] —_ — 1] —_ .a i
Vi g Painn Ty =8 260 74 - £40 - -

Width bem T, = Full Tanp, Fangs am T - o 38 - m
Diat Batep . Ty =450 140 ina - 40 0 -

Time Ty = Full Tamp. Rangs 2ig 1 - Fe 0 - -
Dl Hobd Time [ Ty = Ful Tamp. Rangs 10 - — - - - P
FOMER BUPPLY —

T, = Full Twnp. Bargs o

(. A - - 2 - —_ 2 nA
(AT DigHal Baputs Vigg, o'V

fupghy Cumeni - “.,._. e “’“?..
i _ -

e Ty = Full Tamp. Range - - - - ah

(A Digital Pnpuls 0V ar Yggh
ROTE: }

1. 12:hE meanokle sur il Wrgeriture rangs.

B Includas e wblacts of Spgam mee pale T.C.

3, Uninginiecral Rag. DO reghitar iosd s wilh 1191 1961 1111, G seraria
wdjiiilabe waing the clnzglile of Flgures 4 and &

-
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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.

PM-TE45AEG PR-TS48B/F
PM-TEARAEIG PRETEASEIF
PARMMETER SYMBE0L COoMDITORS HiN TP HAX 2 ™ WA LITE
HTATIC ACCURASY
A ufion N 12 - - 2 - - fils
Relwivn
Aoy 1ML Ta= Pull Termgs, Mange - - Eaf - — I L8
DHierandial Ty ™ Full Femg. Range
BRL - - - —
Monlina iy |Fizdm- 1] &l L Len
Gl Brrér a Te= #34°0 - - £l — - 3
{histm 2, 3 Fe2 Ty = Pull Terrg. Rangs - - £3 - — 4 Lsa
Cirin Tern pa g
Coelficimi [Gpg { P 4} = +2 a5 - &2 i3 ppme
AGun A Tnge e
D4 Bepplky Axeation Tm #2800 - - - pbaE - - L0
AHRIN3Vag Fod Ty = Full Temg. Anage ™ ' 00 o — oo - - (TS ks
Ta= #4250, WR =B =0, i _ . _ %
Datpul Leiagn | Al Dgitsl Ingais = v "
Currgn] 4l QUT LEd Ta= Full Temp. Aangs
A Yanlang - - Hix] - - o0
EF/00H W sbens - - B - - ah
DTHAMIC PERFORBAHGE
Prcapui i (kv iy Ty= wiffc _ _ _ _
|Modas 4, B B, 7Y lpar (CUIT Lased = 40IE Cagy = 138F) =l = na
T, = Full Temjp. Rarge
Currenl Saliing Tima I [z 172 LEE) {hioba 4] - - 1 - - 1 a6
|y Loasd = 10841
Ty b
"""-'::h":’"' o Ty = Ful Tamp. Rarge - — ﬂ - - ﬁ e
iopws g MK (Moo 4
T = Full Temp. Rangs
AL Fasdting A
at) ugh FT Vpr = 310 = 19kHMa — 5 - - & - (1.
UL A1 it gk ropadlos = 34
NEFERESGE BPUT
ingu | Fladl lmnes = Full Temp, Ruafgh .
[PiF 10 b Gy Riase Irigrat Py i st 7 ! 1 T n 18 kit
ANALDO DUTPUTE
. Dwpiil Saps e 1Lnen T= Full Temip R:irg- -
[Mode 4f G DBO-DB11 =3, WA = CE= 0¥ - - L] - - &0 o
Cour DB0-DE1 = Vg, WR =05 =3 - - =0 - - 0
COHGITAL IRPUTS
Ingul High Wellmg e Vi 1as — — W - -
T, = Full Temp. Fangs, PR-TSS
irgalL Lo Wolkaps Vi, . - g, - - 15 - - LE ¥
Il High Wit Vi o - - 4 - —
gl Lo Fidtng Vi Ts @ Full Tomp. Range, PH-THME _ _ aB - _ on W
Ty = 4557 - = 1 = - 1
i
Pl GRHTHNI i T;, = Full Temp. Rangs - - 0 - - “:' v
Ingall Capaciianca Ty, = Full Tamp. Ranga
s - - - - — i
N Wi = 0 §Hcts 4] w
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ELECTRICAL CHARACTERISTICS at Vi, = +15V, Vygy = 410V, Vo = OV, AGND = DEHD = 0V; T, = -55°Cto + 1260 apply
for PM-T545/PM-TE4SARIER; T, =~40°C 1o S0 apply 15r PM- 7S4S/ UL BERFRFPIFPCIFE; T, = (%G ta +70°C apply kor PM-
TE4E/PM-TB48GP, unfers othansise noled. Contwmed

PRA-TEABANENG FPM-75458/F
PM-TEI5AMEND Ph-TO4 58P
PATAMETER SYNROL SOMDMCHE - 1] e AN 1] ™ LA UNITE
PRWER BFFLY
Ty = Full Tamp. Aisges _
oo (Al DAgIim] dgs Vipg o Vi : = * z mA
Bupply Curman Ty =+28°0 s £ 10 - 2 e 2
lgg T = Feli Tanip, Ranpa = 5 100 — ] L] it
Jl| Dt Izl 8 o Wing)
PWITOHNG CHARAC TERSETICE Baé Tinirg Dsbgram PULTRAE LB P TRAE BTN
(hoapie 4 B, 9}
Ohip Syleck I Ta = +28 G [- 1] 133 = o 1o —

Wik Sadup Tivt b T = Full Tarsp. Ranga im 152 - 2e0 150 - o
Ghip Zalsct 10

T T (. Ty, = Ful Tasp. M pga n . o - - o
Wria Pulss Ta =405 hi-] 103 - L) o] — .

Wdih bm T = Full Temp. Pange 241 17@ — 543 o -

Dialp Sebup Ty= TG & i = a0 i3 =

Tmi tos T = Eull Thamips. A 150 B - 1 8o - e
Bt Hetd Tirrm tey Ta,= Full Temp. Mg s 0 - - ] - - L1
SWATEHING CHARKCTERIBTICE Bea Tirring Diagram p—— S

Aok d, B, 8
Chip Bulis| i3 | Ty = 28 k0 - - 180 - -

Viirile Banup Téma cE Tx w Full Teme. Asge Ty - - 20 - - e
Chvi Balied b _ _ _

ks i Times L Ty = Full Tamp. Rangs -] 1] i
Yalie Pulin Ta=+23"0 153 = _ o = - -

han o Ty = Full Tarrp, Rangs B - - 210 — -
Deta i 1 Ty=+2450 ) = _ ;T = -

Tirr o Ty, = Fuull Tamp. Fangs 00 - - a0 - - m
Data Hold Timg LT Ty = Fugll Tamp, Fadng u — = b —_ - i
MOTEB
1o ME-il mosalond o -0wse Pl L i il g e B AN gl |t = 04 43 Wopd ar Vg, e 00
B, bechidas Tha alTeols of Bppes il gsdn TO, % Logio inpets wie MOS gates, by plial input curment it +25°0) b lesd than
& Udng labhrmel g DD regiuior keadad sl 0710 1871 1171, G b amer s T,

uifudlahls wnng tha crzuls of Figewas 4 and B . Ssmply el gt 45550 |0 arnsord S0 mpliete, _
& GUMAANTEED asd W3T TESTEOL & Chig sadesl TF must becoene cen | or o rd Bl oo afelicr il v e WH:
& From digilal Ingua shanga L $0% ol dnsl analog oupul. that b, leg & by, A E 0.
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DICE CHARACTERISTICS
W N &0 e O
T R TEEE
S | 3 ; 1 ouUT 1 0oas
2. AGND w2 DBl
3, DOND 1, OBg
4 DEYI(MSE) ™, DBT
8. DEW 5, OB |L58)
= el o B. DB . OF
| ' | 7. OBs . WA
mmn iy mnay gly xwn gl mnay s L DBT 8. Wpp
— g 5. DY 18 Vage
il DEs B Ao
DN BIZE 0,003 % 0,100 insch, 10,300 8. mis
(258 = 2.59mm, 8.58 84, mm}

WAFER TEST LIMITS at Ty = 26°0, Vigg = +8 ar + 18, Yrer =+, Your = 04 AGND = DEND =04
PEI-TSAEG/PM-TERG

FARANETER FINBOL CONDITICHS LT UBITS
Ralalht hrowany ™ Eedpeim Lineanty Etror 21 LSh ax
Didaroatis Manintaity DL £ L&D WAX
Gain Error Cpar DAL Lalchas Loaded with 1911 1910 1111 28 L8@ M
R Ane ﬁ:.um Lemsted with DD £000 0000 . i
Wegul Fesiyiunos Paer Pt 19 -~ 1 A A
Cigtal Inpt Voo =BV 1A

Hgh Wi Vigy = iy PR 5 caly e I
Cogtat Input Vo = BV '™ )

Liw Vipa. Vg = 1 P75 oty e W AN
=} 1 E -

::; e - Vo= 1V PAA-768 oty 24 WM

I
m:;: Apest U, Vg = 15V PR ety o ¥ MAK
lapud CUmant I,H Wil = I or Yoo £1 i MAK
. Al Dbl Trgd 1 Wiy 0r Vi 2

CPRE Surem oo All Cigiinl ks B4 24 g o A AR
00 Supply Fageoton -

{ A0 W] 214 g = 5% [T B WA
NOTE

Elmgirical trebs ars paricrmed of waler proba iooihe ks dhawn. D b v lationg In dsien bty aethcds sad norsel yweld loed, yabs whar pazknping ik no
gueraniged ber standerd produal dica. Coasul Rectary o sapslinto spasifcalizns based &n dics kel qualilication theawgh samp’a |ol nnsemibly and g,
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TYPCAL ELECTRICAL CHARACTERISTICS at Wpg = +5¥ or 164, AGND = DGND = OV, Viggs = +100 OUT =0V; Ty =250,

urikess atherwise noded. (Note 1)

PM-TEa8G/PM-TE 3G

BYMECL I?Hﬂl'l'lﬂﬂ TYPICAL LT
Digdn Inpul Capacilanm =P . T F
MI:LH_'H_I Lmuﬁmmnmm en .
Qult . Cour _ﬂﬂElel'l.lLul.lh:lﬂhﬂlllTH'IIH 1 .
Pregigeifon Deey | ¥pg = 184 s T
(e 2.3, 4 # 'I';n'!l'i'_F_‘_l_ll-_TﬂE anky 13
HOTER
1. Thesa charscisiaios me lor desipn guisance only ind e nol subjest 1o Lexl
2 From dighial input changs to 3% ol Anal anslag culput
0. QUT laad = 01, Siggr = 1380
A, GE = A =g, BEG10 DB =0 10 Vg or Ve W04
TYPICAL PERFORAMANCE CHARACTERISTICS
FULL-BCALE GAIN EARORA LOGIC THRESHOLD YOLTAGE GUTPUT LEAKAGE CURRENT
v TEMIPERATLURE v SUPPLY YOLTAGE vs TEMPERATURE
:: EI-H'!I " tod W -3
&3
i - g
io - N = ———=
w
3 1 2 E
a1 P
E..] ...-!-hq_ E 1 ke
E-H] & L
i = | —
FLIIHY ; _IJ"
A 0 i & B T D uB a w E H G 4% 8 ®m 2 W 1B oE
TERFEFAUNZETI Wy SUFRLY RO PEM RIS E [
SUPPLY CLUIARENT SUPPLY CURRENT
vi TEMPERATURE v TEMPERATURE
PH-r545 P -TE4E
———"—==
e Nge=——==
} ——
ey 2 N, =
i
i al
B
Ll e [T ]
B T T W M M B M -3 0 I B TR NG W
RERLRIFATLRE [t WRAFITLATIRE L]
REV.C
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PARAMETER DEFINITIONS

RELATIVE ACCURACY

Sametimas referred to a8 endpoint nonbinessty, and is a
measireof tha maxlmum daviation fram.a stralght |Ina passing
throwgh the endpaints of the DAG tranafer funchion. Relative
Ascuracy la mansured atter the 2ero and full-soals pofnts have
baan adjusted, and & normafly axpressed in LB or as @
parsantaga of full scala,

MFFEREMTIAL NOMLIMEARITY

Thiz is the diffarenice belwesn the moasured changs and tha
ieal shange batwaen amy Iwo adjacant oodes. A differantial
nondnesriy of £1 LSE maximum ovar (ha full oparaing tam-
peralura range will anaure that o devioa |5 monctanie (the
autput will Increéase for an Increass In dgitsl code applied),

GAIN ERROR

Cialn ar ul asals error is the smount of sutpat &tror betwean the
Ideal gutput and the eciual sutput, The idesl autput s Vaee
ilfeii 1 LSH, Thes paln arror e adjustabls ko zero using sxtarnal
raatslance

QUTPUT CAPACITANCE
The capacitanc fram QOUT o AGHD,

PROPAGATION DELAY
This |s measured from the digital input change to the anatag
aultpiel currand reaching B0% of Hs final valua.

CHGITAL CHARGE MJECTION

Thilg I8 & mesasurs of the smount of changa injecied ta tha analog
oulput fram the digital Inputs, when the dgital Inputs chenge
alates. It ia the anga of thaglitch and is spetifed In n'Vas: it (g
moasured with Vege = AGHED,

BLUAN-IN CIRCINT

-

4Y2E D WE 08LLA00 DODRA95Y4 1 EMANA

T=51-09-12

LOGIC INFORMATION
WRITE CYCLE TIMING DIAGRAM

I sy

EODE STLEL T

ML B S

er e 5 o R mik, AT A By
[8a- 0 171 9 LA £ Do el
R B PATA FEESENT WHDN
T O O3 ASSUMELD HEGH ATATE,

FRETHE Ma i
5 40 A Lo, id reercRcy
T T LR - Dl | ) T,

ld:lll:l-.

LR 1 ﬂ-ll

g mrr- o by b
|II m-uuc.: FIBE %NT FaLL TIMET MildAdiimio PR
TN sarencnes L, o S Ve,

THE PR-TE LS AN i Pegfl uSing Wiy o 8 WOLTE.

DA CONVERTER SECTION
FIGURE 1: Simglified Duh Ciroult of PR-7545
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Foure 1 kg & simplifiod of reult of the DW Corvarter segtion
ard Flgure:2 ghves an approximals aqu vakam switsh cirsuit. Ris
typleally 11kik

The binary-weighted curents are switched betwesn OUT
and AGHD by M-channal safiches, thus maimaining a constang
currant In sach laddar lag indepandent of {ha switch slats,

Tha capacitanse at the QUT teeminal, Gayr, 8 code deasndant
and varies from f0pF (all switches fo AGND) to 150pF [all
switches o OUT), One of the amant switehes i ahown in
Figurs 2.

Tha input reslslance al Veee (Figure 1) bs niways squal 1o Ry
{Aypq B 1ke 2R laddar charactar stics reslsdance and is agual
to valug “R%). Sinee the input reslstance Bt e Vage pin s
ainsband, tha rafarance berminal can be drivan by a redarence
waltapa of a relerence currant, B or dic, of posithve ar nagative
polarity, (It & currert source s used, o kow-temoarabure-
coatfichant extornal Rpg (8 recommanded bo define scake lactar)
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The Ireeral fesdbach realstar (Peg) has a narmally clesed
swikgh In sarkas as shown InFigure 1. This safich Impraves
perfarmanas over temperafure and powsr supply rajaction;
howrerear whin 1 clreult s nok powered up the ewitoh assumas
an open stale.

FIGURE 2 M-Channal Currenl Sieering Seich

o LI el
R o
L4 PERFAL
S A
e
DIGITAL SECTION

Flgure 3 ahews iho dighal struchure far are bit The diglkal
EIW%GGHTHIIL and COMTROL ara ganeraled from
mnd

FIGLARE & Dighal Inpuf Structurs

nat required. Capaciber G1 prevides phase campansation and
heldps present gvarshoot and ringing when ualng high epeed op
amps. The crcwils of Figures 4 and & have constant (rpat
impodanca at the Ygee tarminsl,

Theo glrowit of Figure 4 can aiher be wsad 25 & fioed raference
O conwnerier 3o that B provides an analog cullput waitage inthe
ranpe e\ py {Ihamvansion isinboduced by the opampj; qr'n.l'.r
aan be an ac slgnal in which caes he gircult behaves a8 an
#banu akor [Z-Ouadrant Multipller), Vg can be any vollags inthe
Fange -20 < Wiy = +20 volls [providad ths ap amp aap handle
such voltagas) sinoe WVger |8 parmitbed 1o excaad Voo, Tabda 2
shows the code relaticnship for the clrcult of Figure 4.

FHAURE 4 Unlpalar By Operatian

TS ke AT
o e T SUT P TEH

ey m—
WFUT DFPLRS

COMEROL TR

Tha Input budlers are aimpbe CAMOS inverters designed such
that when the PM-T848 I8 cporated with Wpp = 6V, the bulfars
camet TTL nput levals (2.4 and (U8} intp CRMOS Iogio lavals
Whiar the digltal Input [ In Ehe regian af 1.0 vaks to8.0wnlis, the
Input buffans aparale (A thelr linear mglon and draw curmant
fram this power supphy. T minimize power supply awmants, 1His
recammandad that tha dig el inpul valtages be 88 closs io the
upply fails [Vpp end DGMODY a5 |5 practically possibie. The
PM-7545 may b cparaled with any supply voliage Inthe rangs
B = Vipg = 15 volte. WIth Ving, = #15W, the Input lagic levels are
. M08 compatible ordy, La, 1.5 and 1350 The Ph-TE48
operabas with Vipg = 15Y ondy; tha bulera convert TTL Input
lavals (2.4Y and 0.0Y) Inlo CHOS logic bevale

BASIC APPLICATIONS

Figuras 4. and 5 s haw aimple urdpalar and bl pekar elroulbs using
1he Fld-TE45/PM-7848, Aesistor A1 15 used to trim for fulf 2cale.
Thi followdng wars lona (PR-T5454R, PM-TS45ER, PR-TS4805)
hava a gudraniesd maximum galn errorod £1 LS8 a1 +25°C and
i = BV, and in many appllcations the galn trim resistors are

REY. C

TABLE b Recommendsd Trim Aesisbor Vakie vs, Grades
TRIM

RESISTOR CH HPA'FR/BER GRERAR
A _ 200G 1001 e
A2 G0 30 G.B0)

TABLE ll: Uindpolar Binary Code Table Far Clrsult of Pigure 4
BIMARY MUMBER IN

DAG REGISTER ANALO( BUTPUT
N1 1 1 -'ﬁfw{%
1000 0000 000D _u"{%g} - U2V
IR
D000 000G Q000 0 Valks

DIGITAL-TR-ANALOG CONVERTERS  2-587
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Figura B and Tabla 3 [lestrals the recommended circult snd
cods relslianship for bipelar aparation. The D funclicn iaall
uaes offset bnary code. The Invertar Uy an fhe KSE lins,
converts Is-complimant inpul code b offsat Binary cods. The
Invertar Uy may ba omitiad If the Imearsion 1s dane in software,

A3, R4 and RE must match within L01% and shawld b tha sans
bype of resistors (preferably wire-wauwnd o metaf foll], so that
their temparalure coaffickonts matoh, Mismateh of B3 valus b3
A cusies bath offasd and fult scale arror, Mismatch of BSto A4
and R3 eauses full scala arror.

TABLE I 2's Complamend Cods Table for Crcait of Figura &

DATA INPUT AHALSS OUTPUT
LR K A R R Wiy - { %
oo00  goo0 oood i * {ﬁ}
OO0 0000 0000 @ Volis

m1 1N “Vin { ﬁ}
1000 0000 0000 “Vin - { Soas

FIGURE & Bipalar Operstion (Z's Complament Cods)

PO
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APPLICATION HINTE

Outpul Qifvek: CMOS DA cormveniers axhibi 8 code-depandant
cutput realstanca that causes 4 code-depandsnt arror valage
&t the ouiput of the ampifier. Tha manimue sspliuda of this
ofigal, which adds to the D4 convarier nanlineanty; is 08T Vag
whare Vag B the amplitlar Input-ofisat voltage, To malriak
s natanie aparatian, It s recomamandad thal Vs be na greaker
than 0% of 1 LEB gvar the lempersiurs rangs of oparalion.

Genaral Ground Manegemenk AC of fransient voillapss be-
taedn AGND and DEND can cause nols injsation inta the
analo] aulput, The slmplsat mathod of ensuring thal veltages at
AGMD and DGEHD are squel i 1o He ASND and DGHD
logethar at the PR-TE45/P-TE4E, |1 ks recammended that bwo
dicdes (1NB14 or squlvalent) be sonnacted in invarss parallel
batwaan AGMND and DGHD pine In complay systems whera
AGHD and BGRID tha on e beckplans,

Dightal Giches: Whean WHand 5 are both low, Bis latshes arg
trangparanit and the QWA convarter inpuls fallow the data inpuia
Soma bus systams do not always have data valid for the whola
periad during which ¥WH Ie love This will aliow invalid data to
biigdly appear atihe DA Inputs dudng the write oycle. This can
Galsa unwantad glilshes at the DAG oufput. Peliming the write
putes W, g that B only ooours when daka I valid, will eliminpde
tha probiem.

—
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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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