ANALOG
DEVICES

Calibrated Quad 12-Bit

Voltage-Output D/A Converters

R General Description

The MAXS26/MAX527 contan four 12 bit, voltage-outpul digi
1al 1o analog converters (DACS). Precsion output buffer
amplifiers are included on chip 1o provide voltage outputs,
The MAX527 operates with 5V power supplies, while the
MAXS526 utiizes 5Vand +12V to +15V supplies Offset, gain,
and linearnity are lactary calbrated 0 provide the MAX526's
1LS8 total uradsted error (TUE),

These devices feature double buffered intedace logic with a
12 bitinput register anda 12-bit DACregister. Datainthe DAC
register sets the DAC output voltage. The MAXS26MAX527
have an 8 bit wide data bus. Data is loaded nio the input
regsier using twowrite operations withan 8 bit LSB write load

MAX526/MAX527

Features

¢ Reference Input Range Includes Ground (C, D grades)
¢ Full 12-Bit Performance Without Adjustments

+ 1LSB Total Unadjusted Error (MAX526)

¢ Buffered Voitage Outputs

+ Fast Output Settling
3us for MAX526

5us for MAX527
¢ Double-Buffered Digital Inputs
¢ Microprocessor and TTL/CMOS Compatible
¢ 15V Supply Operation (MAX527)

and a 4 bit MSB wrie load.  An asynchronows bad DAC L u ____Ordering Information
{LDAC) input transfers data from the input register to the DAC —
regster. All loge nputs are TTL and CMOS compatibie PART TEMP. RANGE  PIN-PACKAGE “;:.,
MAX526/MAX527 {
g;fcg : S&m:g:_gﬁ:e'"z‘p'"'m"“pm MAXS2CCNG  O°C10470°C 24 Narow Rasic O 2172
! ges., MAXS260CNG 0°C10470°C 24 Namow Plasic DIP 41
o Applications MAXS26CCWG  0°C 10 +70°C_ 24WideSO 1R
Minimum Cmm[Couﬂ(Ma]ogSys{ems . MAXS26DCWG 0T o +70°C 24 WideSO £1
e y MAXS5260CID 0°C 1o 4+70°C Dice* 1
Dighal OtfssuGain Adjustment MAXS26CENG 40°C 1o +85°C 24 Namow Pesic DIP 2172
Arbitrary Function Generators MAXS26DENG 40°C 10 +85°C 24 Narrow Flastc DIP +1
Industrial Process Controls | MAXS26CEWG 40°C 10 +85°C 24 WideSO 12
Auftmatic Teat Eculpmant MAXS2BDEWG 40°C10485°C 24 Wide SO £
| MAXS26CMYG  55°C 10 +125°C 24 Nawow CoramicSB™  £1/2
Functional Diagram |mmvc 55°C 10 +125°C 24 Narow Carame 58~ +1
W ‘;H“'/}:“ Ordering Information continued on last page.
— * Cantact factory for dice specifications.
,_J caTINyTE | N I ** Contact factory for avalabiity and processing to MIL STD 883
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MAXS526/MAXS527

ABSOLUTE MAXIM mnuos-unxm
e 03N 1TV Wide SO (derate 11.76mWI'C above +70°C)........... B4 7mW

VDo 10 AGND or DGND.....
Vs 10 AGND or DGNO ...

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

e TV, 10O 3V Ceramic SB (derate 14.29mWFC above +70°C)..... .1 143mW

vgd mvu.geoucuouoem ....... -oav.vm +0.3v Operating Temperatum Ranges
st ..~-03V. Voo + 03v MAXS26_
VOUT 10 AGND of DGND ..o sy e v

Maximum Cument into Any

Continuous Power Dissipaton (TA = + 70°C)

Pastc DIP (derate 13 33mW/FC above +70°C) .. ... 703w

G i i s SYC 100000

e - VOO, VSS MAXS2EE B...ooicae oo e . 40PC 10 485°C
PO cscse e SOMA MAXS26 MYG ... oo eiciiae e - SBC 10 4125°C
Swrage TemperatweRange . ... ~ w..65C 10 +150°C

Lead Temperatwe (soidenng, 10sc) ... . ... +300C

Swesses beyond those ksied under “Absolue Maxinum Ratings* may cause permanent damage b he device. These are stess asngs onfy, and bncioos!
opemion of he device ai Ihese o 2 ny ofher condiions beyond hase indicaled in Ihe cperaenal sections of the ICECatons = ot wrplnd Bpcare o
absolue MBaNUT rafg CoNdeons for e xended peRods may alect devce reiabiny
ELECTRICAL CHARACTERISTICS - MAXS26

(VoD = +15V. Vss= SV, VREF = 10V, AGND = DGND = OV, Ta= Tagn 10 Tasax, uriess otherwisenoted )

PARAMETER symaoL | CONDITIONS | MN  TYP MAX |UNMS
A - =
Hasokmion N 212 Bis |
MAX526C 21.0
MAX5280 TamedC 220
MAX526CC 220
Total Unadjusted Eror MAX5260C 230
(Note 1) NE | MAX526CE 225 | .
MAXS 260€E +35
MAXS26CM A0
MAXS 260M 4.0
MAXS26C 015 2050
Integral Nonknaart y INL (WMAED 1 LS8 |
Dilererwal Noninear ity ON Guaranteed manolonc =1 LS8 |
MAX526C — *10
MAX5260 2 220
MAX526CC 220
MAX5260C 30
Qs MAXS 26CE =8 1 '®
MAXS 26DE +35
MAXS26CM 230
MAXS260M 240
MAX526_C/E/M. Ry, = = =10
Gain Ermor MAXS526_CE 215 | LS8
MAX526_M 20
AGaIVAVOD | Voo Fom +10BV D + 165V 0001 «001
2 MG3WAVSS | Ve lrom 45V 0 5.5V 20001 2001
PowerSupply Rélection |- evavop | Voo Hom + 10.6V © +16.5V Tan 430 20007 20075 ] -S8%
A0Ievavss | Vss om 45V 55v 0003 003
mammmmé ]
Tota Unadpsed Enor MAX526C . =10
(Now 1) TUE - Axs260 Ta=+25C 220 ‘;_/
| Gawn Eror TAs 01 =10
MAX526C 05 =10
Offsst Error Mm Ta=+25C as 220
e o Noninearity nNL Ta= +25C 02 =10 | ISB
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MAXS526/MAXS527

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

ELECTRICAL CHARACTERISTICS — MAX526 (continued)

(VO = + 15V, Vas = <5V, VR EF= 10V, AGND = DGND = OV. TA = Tiggn 10 Thaax, uniess olnhecwise noted )

PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX | UNITS |
REFERENCE INPUT (Note 2) :
R eterencdnput Ranae [ mer | L0 Mo-al v
Relerence inpu A sy &_ance A REE | 5 g
MULTIPLYING MODE PERFORMANCE -
R eleronc &JB Banawior b l 700 . K-z
VREF = 1CVppal 100
n - : — aB
Ref erenceF eecthough out code = Al 0s . 10vp ; i
B A000HZ
;_L“:;gs?"‘ °‘:“° THOWN | VIET = 2¥pp a1 500z | oo “
| Inpul High Voliage _4}__“!!_-1. 24 »—
| |
|noutlowvoltage | Ve __ c8 | |V
| Inout Leaxage Cu ment VM sVor Voo 10 »A
rout Ca pacitance 1 cw (Note 3) 0 pF
. DYNAMIC PERFORMANCE = =1 i
| Voitage Outout Siew Rate i _' i S I Vips
| Output Sclilng Time 1 70 £1/2L88 of 'l scal @ R 3 s
Dgtal F eectvougn ! o e =k 5 _ Vs _
Dwyta: Crosstak ] O i & nv_ s
_Pogive Suppy Aan o Veo | 108 65 | _V
Necaive Su pp Hangs Vss 45 55 ;A
Postive Supo'y Cu rrent o0 {Note 4) | Ta=+25C n___ 223 ik
lNeoawaquNCwen les (Note 4) —Tams260C o : - mA
- — —— -
Note 1: TUE & sp eciedui nOr esigdve load.
Note 2: See Reference Input section
Note 3 Guar anteedby de sign Not p roductio tested.
Note 4: Digital ing uts! 2.4 Viith cigital inputs at OV, ipp decreases fypically by 1.5mA at +25°C.
TIMING CHARACTERISTICS - MAX526
(VO o= +15V, Vss = 5V, VR EF= 10V, AGND = DGND = OV, Ta = Taan t0 Tmax, uniess othe rwie noled.) ;
¥_- “;m—“m'lﬁlﬂw r sv'm”' :_'L CONDITIONS J MIN TYP MAX __t UNITS ‘
| CSPusewen R s | s 0 ns
WN Pulse Wdth 1 twa 100 j ns
C5 to WR Setup | _ews | | _ NS J
| | |
CS 10 WA Had [ o L L™
Daa Va lito WA Setwp T s [ 5 [, e
| Daw o WRH d I o 10 - ns
_[DAC Py tsaWidin | _hmc 120 - ns
| Addr essto WR Selp " | 2 e ns
Addr essio WH Hoid s o o ng
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MAX526/MAX527

ABSOLUTE MAXIMUM RATINGS - MAX527

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Voo 1o AGNO or DGND ... ... D3V, 12V Wide SO (derate 11.76mW/'C above +70°C) B47TmW
Ves 10 AGND of DGND..........ouioovin i cisiocisnien oo TV, 10 0.3V Ceramic S8 (derate 14, 28mW/"C above +70°C) 1 143mwW
Dagital Input Voltage to AGND or DGND 03V,Vop - 03V Operating Temperatisra Ranges:

VREF 10 AGND 10 DGND . . ~.-03V,. Vop + 0.3V MAXS2? C.G ..o 0°Co +70°C
Vour o AGNDIODGND ... oo VDD, VSS MAXS27T E_G -40°C 10 +85°C
Mavormum Current into Any Pin. .o S0mA MAXS27_MYG - -55°C 1o 4125°C
Centinuous Power Dissipation (Ta = +70"C) Storage Temperatte Range 65°Cto +150°C
Plastic DIP (dorate 13 33mW/"C above +70°C) ... 733mw Lead Temperature {soldering. 10 sec) . +300°C

Sragsas deyond thase ksted under "ARSOILS MAXMUT Rat0gS” My COusE PEImanent dwmage % e devics. These we SUess ranngs ony. and lunchonal
Oporanon of the devios at these or any other conditons bayond thosa MACANRT i1 e 0pertonal 200hons of the spechcatons « nof imphed Evposus o
absclule masrmum rating convitions kv axtanded penods may affoct devios reiedinty

ELECTRICAL CHARACTERISTICS - MAX527
(VDD = +5V. V5 = -5V, VREF = 25V, AGND = DGND = OV, Ta = Tums 10 Ty, unless otherwiso noted )

[ PARAMETER [ symaoL CONDITIONS | W TYR T Max [ unms
STATIC PERFORMANCE — ANALOG SECTION (R = 5ki), Cy = 100pF)
Rasouton N 12 Bus
MAX527C +015 050
intogral Nenlinearly INL VIAXESTD e LS8
Ditterential Nonkineanty DNL Guaranteed monctons +1 158
MAXS527C +3
MAXE27D TAs 4810 6
MAXS27CC +6
MAXS27DC 19
OWest S MAXE2TCE g1 ™
MAXS5270E 1
MAX527CM 29
MAXS27DM =15
MAXE2T O AL = o 1.0
MAXS2T M, R =« 210
Gain Error MAXS27_C 220 LS8
MAXS27_E 225
MAX527_M t30
AGawaAVpp | Voo from +4 5V 1o :5; 5V +0002 «002
> AGainvaVss Vss from -4 5V 10 -5 5V 0002 2002
Poser:Supply ejection AOHSCUAYDD | Voo from <4 5V 13 +5.5V T 40 20005 <005 | v
AOMsa/AVss | Vss from -4 5V 1o -5 5V +0005 005 i)
| MATCHING PERFORMANCE |
Gain Error Ta= +25C 01 +1.0 Lis;l
Oftsat Error MAXS27C 05 +5
(Note 1) MAXE270 TAw 0 55 0] 'S8 |
Integral Nonlinearity Nt Ta= +25C 02 =10 LSB ]
REFERENCE INPUT (Note 2) o
| Reference Input Range REF Note 2 0 Vop-220] V|
Refurence Input Resistance RAEF S ke |
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MAX526/MAX527

Calibrated Quad 12-Bit

Voltage-Output D/A Converters

ELECTRICAL CHARACTERISTICS (continued) - MAX527

(VDD = +5V. Vgg = V. VAEF = +2 5V, AGND = DGND = OV. TA = Taan 10 Ivax. uniess oinerwise noted )

__PARAMETER | SYMBOL | CONDITIONS MIN  TYP  MAX  UNITS
_MULTIPLYWG MODE PERPORMANCE — .
Reclerence 308 Bangwiotn i L o KH2
A00H 100
Relerence Fasdthiough i X —| 8
| eronce Fasam: _ [aoooe . . 2 |
'?:’ '"‘I rmonec Digloriion | THDeN | VREF = 850mVsp at 100WHz 0024 %
OGmALINPUTS o )
| Inpyt Figh Volage VinK | 24 = v
| Input Low VoRage TR S — = o8 v
_input Leakage Cutrent 1w Viet = OV o7 Vo 1.0 pA
|WwoutCapaclance | Cm | (Nowd) - B 0, pF
DYNAMIC PERFORMANCE (Ry = 5k0, CL = 100pF) '
Voltage Ouipul Slow Rate | 7§ Vs
__Output Setting Tima = To + ¥2LSH ol hAl scale 5 us
Dy 13l Feedivough P = S . tNs
Diprial Crosssak 5 | nV§
POWER SUPPLIES | o )
Pastve Supply Range Yoo 4 __ 5% v
Negative Suppy Range Vs . T 385 o 55 \ AN
|
Posive Sungly Current |t | (Nowd i TAs +5C 58 :i | mA
' | Ta = +25" w |
Negatve Suppy Cutrent I Iss ‘ (Nao 4 | Ta=+25C 36 L mA
— i — i —_— — —_— 'c
Note 1: TUE is spscified with no resistive lcad
Note 2: See Reference Inpul section.
Note 3: Guaranieed by desgn. Not production testod.
Note 4: Digtalinpuls al 2 4V.
TIMING CHARACTERISTICS - MAX527
(VDO = «5V, Vs = SV, VREF = «2 5V, AGND = DGND = OV, TA = Than 10 TmMAX. unless aharwse noted )
| PARAMETER  SYMBOL | CONDITIONS CLowN oty wax | ums
€S Mutse Wam [— ics MAXS27_CE | e -
I MAG27 M (S — 00
MAX527_CE | 180 o .
L . = - g
WR Pyse Woith MAXEST. = e
CS 10 WH Seno ows | Lo =
CSoWRMae | towe | 0__ e
Daa Vaid 1o WH Seip s o 75 0s
Daan WR Hog oM — —— 0 "y ns
MAX527 CE —— 120 "
IOENurddm Loac ) 527 M 150 ; — ns
Adcess © WA Sewp uws | 25 - B
Acdress o WH Hoo | | o I~
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MAXS526/MAX527
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9

MAX526
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OFFSET ERROR
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- Vs

s

15y

" 10AD - 5e€2 11 100pF
VIEE - o 50V
Ta-+5C
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<

L
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MAX526
THD + NOISE AT DAC OUTPUT

0560
O8AE
0T
L3
520
03600
02400
nan

0o

FULL-SCALE ERAOR (LSE)

vs, REFERENCE FREQUENCY
| |

W -5 4 he

4 Mg |
L FREQ - SWEPT
WNPUT COOE - ALL 1y

FREGUENCY (4]

MAX526
FULL-SCALE ERAOR vs. LOAD

|

LR 1 0

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

RELATIVE ACCURRCY .56)

THID « NOISE (%)

Typical Operating Characteristics

MAX526
RELATIVE ACCURACY
vs. VREF
o | y | 1
1 1 4 ‘ .T.\ 5C
s | | ;“ 'l: x
' 1 | |
Voo 19
.D N
0 | L] 1z 16
VAEF (V)
MAXS526
THD + NOISE AT DAC OUTPUT
vs, REFERENCE FREQUENCY
120 I I 1
IE0 | Ve - BN --l‘
Ve - 3 |
W0 |—Ta- 50T H
VREFABCD - Ny ¢ l
700 | vREQ - SWEPT |
NPT CO0E - ALL s |
e | FEORALS
Lrao) L l /
{4500 y - il
T !
G240 i . 1
1o . |1
" 0w %0

FREQUENCY H)
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MAXS26/MAXS27

MAXS526
REFERENCE
FEEDTHROUGHM AT 400Mz

MAX526
POSITIVE SETTUNG TIME TO FULL-SCALE
STEP - ALL BITS OFF TO ALL BITSON

L dov' L

MAXS526
OYNAMIC RESPONSE
ALL BITS OFF, ON, OFF

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Typical Operating Characteristics ([continued)

MAXS526
REFERENCE
FEEDTHROUGH AT 4000Mz

MAX526

NEGATIVE SETTLING TIME TO FULL-SCALE

STEP - ALL BITS ON TO ALL BITS OFF
s wl D us

Ml

MAX52¢
DIGITAL FEEDTHROUGH
(GLITCH MPULSE)

© 2021 Analog Devices, Inc. All nights reserved. Trademarks and registered trademarks are the property of their respective owners
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MAXS52

6/MAX527

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Typical Operating Characteristics

MAXS527

MAX527 MAXS527 MAX527
SUPPLY CURRENT vs. OFFSET ERROR RELATIVE ACCURACY
TURE 5 vs. Vss vs. VREF
0 1 ‘ ' =1 33 =R T
4 AJ, .l', | _— v = o5 +k'4.’ 15 | : ::l SN
6 | oo 1042 - S mes 1 - s v
- VREF = 2%y ] = A BLC
7 = - § [u-ac 1 11— %
= 3 - = = ' oo B o
1 1 i I - V= + 33 o »
3 3 S g 13 “
- 2 Au‘ g : =05
£ 1T % = 5,
2 4t we. s = T I &
Lk Vs - 4 | B = R 15 :
ALL LOGIC NPLUYS - 2y
w L 01 2 )
0 by 0 & w “w V) 1 2 1 o ] 1 b ) a .
TENPSRAILRE ('C 1) Wi vy
MAXS527 MAXS27 MAX527
REFERENCE VOLTAGE INPUT THD « NOISE AT DAC OUTPUT THD + NOISE AT DAC OUTPUT
2 FREQUENCY RESPONSE M\W vs. REFERENCE FREQUENCY
X ' ’ - ™ i
g VHEF AR SWEP) ‘ Wy - Y ob L e 4 Ry 1
o1t ‘wluvw-cma N o - 20-F l s oo g [ i
| 5 _Ta.+35°C o’ I 2% Hi N
g ‘rr T SR - e _ TR Serlach - wew. ||
= l 2 oe0m [ PRO SN 7 600 | FRC . SMPT ({1
5 0 1! Il B KU (00 AL s o MPUT COOE - Adj 14
= \ 2 oo |- LOAD-Sgawteng Ll Z cean | 0. Wi | |
> N : * . ‘
; Ll g 080 |—— .- 2 £330 | : }
g = ..‘17 1/ 204w | 8 T 00 | {13/
O 02y v 0 t z\ | l |
Q | LU ) oo -
" 10 ViR 0 W X0 1 100n 20
HEQUEACY FREOUENCY I SREOMNCY by
527
FULL-SCALE ERROR
?
! AT.i
;: n - .
= \
g T F——— i
(3 |
; ] —a -19
3 1 — }
22 L} —y ..
e 0 R
LOAD (L)
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MAXS26/MAXS27

MAX527
REFERENCE
FEEDTHROUGH AT 400Hz

MA X527
POSITIVE SETTLING TIME TO FULLSCALE
STEP-ALL BITS OFF TO ALL BTS ON

ouTPLY
(imVviow)

MAXS527
DYNAMIC RESPONSE
ALL BITS OFF, ON, OFF

Vi = oW, Vg « SV, WIIEF 225V C( » 100pF, R « S0

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Typical Operating Characteristics (continued)

MAXS27
REFERENCE
FEEDTHROUGH AT 4000Hz

MA X527
NEGATIVE SETTLING TIME TO FULL SCALE
STEP-ALL BITS ON TO ALL BITS OFF

MAXS527
DIGITAL FEEDTHROUGH

GLITCH IMPULSE |
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MAX526/MAX527 Calibrated Quad 12-Bit
Voltage-Output D/A Converters
: Pin Description Detailed Description
(PIN | NAME | FUNCTION Analog Section
|1 | Nourc | DAC C Outou Vorage _ The MAXS526/MAXS527 contain four voltage output DACS
2 | Vourg | DAC B Output Votage P = l| The DACs are "nveriad” R-2R ladder networks that con
3 | Vous | DAC A Output Votage = vert 12-bit gigrai inputs into equivalent analog outpu!
P v Nogasve Powor Su 1 voltages m proportion 10 the apphied referance voltages
5 Tmﬁb.h P ey ‘ The MAX526/MAX527 have two reference Inputs one
—1—R‘ nalog — — <‘ shared by DAC A and DAC B (VREFAB), and the other
6 | VREFAB | SRR e nPullorDACA shared by DAC C and DAC D (VREFCD) Tnese nputs
Pt ————i e} s — S—S— allow different 'uil-scale output voit ranges lor each
_7_| DGND | Dgial Groung — 1 parof DACs (Figure 1) -
Load DAC Input (actve low).  Driving thin
8 LDAC \mavnmu Inpul low trans’eds tho con.
] ol 8ach input reow 10 1S 1ESPEC:
[ — | 11ve DAC register ==
.9 | or |omamer 00000 | ot '
LMo | D6 | DewmBee 00000000000 . 8 3 ‘ | o
" m m& 5 ’V.'A' ‘ ‘NNA. P“"’V -—
2 | D4 | DaaBra iy —_ ' | I i :
L 5 L | \,
- D103 DawmBe * !(VSBMCMBSO)\\&W -ga ;n‘ :)-J 3;» ;,:Hl
| S @ e J \
L e | prooe | %mwrd i | , l blo J m
1 )t
I T pa meww&awcmssm e l— —I* f } L ']
15 | Dowd1 % Daca At 1 lma) ™ [ O ——————y— >
— LU NP S - FOWN 08 ALL 13 ONDAG
’ 1 T mumwcmam
1% | D8Do %ﬂ ? NSEM ' -
N in Mh and C i low Figure 1. Simpiited DAC Cecurt Dagram
17 | A1__| DAC Address Sewect fi (MS8) j
‘_t_a |__A0 | DAC Aoaress Select B84 (.58) 1 : Reference Input
Reference Voltage Input for DAC € hie MAXS26/MAXS2T can be used lor multiplyng ap-
19 | VREFCD | 4na DAC D | plicatons. The reference accepts both DC and AC si-
t'_ &}Eg‘“ ow) W aiong wih _i nais The votage al each VREF Inpu sets the lul-scale
! 20 Wi 0 ala In'o he output voltages for s respective DACs The input im-
‘l_ ) SR mﬂ%%"“”{ pedance of the VREF inputs are code depengant. with
Crip Setect 'or LS Byte (ncive low) ! e lowest value (lypically 6x8) for VREFAB or VREFCD)
l 2 | CSis8 %MWWNW occunng when the iInput code ' 0101 0101 0101 The
— — — ——— s S, S maximum vailue, typically B0k, occurs when the input
’ 20 mm‘m“% l code is 0000 0000 0000 Since the Npu! IMmpedance at
B 15 i rogister VREF is code dependent. load reguiation of the reference
A lat e — —— "
2| v Posive Supoy Voliage used 1S important
24 DAC D Output Voltage
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MAXS526/MAXS527

The menimum nput mpedance o each refer

ence npul o he MAXS26MAXS27 is Sk When the ref-
erance inpuls are daven from the same sowrce, he
minimum impedance that must be driven by tha reference
source is 25k, A voltage relerence such as the MAXE74
would lypically deviate by 0 165LSB (0.33LS8 worst case)
when simultaneously driving both MAXS526 ralerence
inputs at 10V. Improve accuracy by driving VREFAB and
VRERCD separately or by using a relererce wih excelient
accuracy and superior load reguiation, such as the
MAXE76MAXG77MAXE78.

Using an op amp 10 bufter the relerence « another way

to obiain high accuracy. The closed loop outpu! im-

pedance of he op amp should be kept below 0054

This ensures orrors of less than 00BLSB when driving

poth reference inputs srnultaneousiy. The MAX400 or

OPO7 are suable lor thes application The inpul

capacitance at VREF is aiso code dependent and typr-

cally varies from 125pF 10 300pF

VOUTA.O are represonted by a digitaily programmable
voltage source as:

VOUT = (NB x VREF) / 4096

where N8 is Ine numenc va'ue of the DAC's bmnary inpu!
code (0 to 4095).

Output Buffer Amplifiers
Al MAXS26MAXS527 voltage oJlpats are internally bul-
fered by precision unity.gain folowers with a typical slew
rate of SV/us lor the MAXS26 and 3Vius lor the MAXS527.

With 3 lull scale ransiton at the MAX526 output (OV to
<10V or +10V 10 OV), the typical sett'ing time to $1/21.58
15 3us when loaded with Sk41 in paralie’ with 100pF (loads
less than 5«<Q2 degrade performance) Tyoxcal outpul
dynamic response and setiling performarce of the
MAX526 oulput ampllier are shown inthe Iyoucal Operat-
ng Characlensiics section

Wilh a full-scale transition al the MAXS27 output (OV 1o
+25V 01 42 5Vto0V), the typical setifing tmeto +1/2L SB
15 Sus when oaded with 5k$2 in paraliei with 100pF (loads
less than 5«02 degrade perflomance) Typica output
aynamic response and sellling performance of the
MAXS527 outout amphifiers are shown in the Typical
Operating Characteristics section,

Digital Inputs and Interface Logic
Digital inputs are compatible with both TTL and 5V CMOS
logic The MAXS26MAXS527 interface with microproces-
$0rs Using an 8-bil-wide data bus. The double-bullered
Input structure consists of 3 12 bit (8 + 4) input register
and a 12-oit DAC register for each o the four DACs

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Each DAC's analog oulpul reflects the data hald w s
DAC register. Address ines ADandA | select whichDAC
recesves gata rom the data bus. as shownn Table1 Al
MAX526/MAXS527 conlrd inputs are leve -iriggered  Fig-
wre 2 shows the MAXS26MAXS27 «npul control logic
Table 1. DAC Addressing
A Ao { SELECTED INPUT REGISTER
= OAC A inprul Hegsien 7 |
DAC B Input Qegsier
DAL C Input Regisier

j Ll w
A S R e -
DAC D irout Registes _

CSMSE, CSLSB, and WR oad from the dala bus 1o the
input register selecied by AD and A). Pulling CSLSB and
WR low loacs the lower 8 bits of the inpyl register. while
and WHioadheupper 4 pits Theorder nwhich
Ihe data 1s loaded nto the input register (Le. upper 4 bits
first or lower B pits first) 1S not imporiant It is possble to
concurrently load the full 12 bits ol the nput register by
pulingCSLSH. CSMSB, and WR ‘ow. Notethalthe same
data wil be wniten 1o the AMSBs (D 11-D8) and the 4LS8s
(D3-D0), respectvely, Il the DACs are cortigured in the
uniDolar output mode {see Figure 5 ano Table 3), ths
method can be used 10 quickly zero the DAC outputs

Cata is laiched nio the selected inpul register on e
nsing edge of WH_ Altecnatively. data will De laiched mio

TOALL DAC REQISKE RS
10 APUTRIGEITR A
mumf

10 fuiy | REGESTIR 3
LOWER IS

S

100Ul EGSIIR
U ZTT T

1OINMA REGSTERC
UPFLR 4TS

10N RECSTERC
LOMN RIS

FOINMI REGSHED
UPPER ¢ 8IS

TONMA REGSTLND
LOMNEBTS

Figuwe 2. Input Conirol Logee
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MAX526/MAX527 Calibrated Quad 12-Bit
Voltage-Output D/A Converters
Table 2. Write-Cycle Truth Table
Cstse  cswss WA ioac | FUNCTION |

L i I [ w Loaos LS Dyle ni0 selecied rput rogter , = 1

ik H L1 | Luches LS byte inio semcied now reguster o ]
S B [ L | n | LaxnesLS byte o soleciad nput rogsier . : |

== T W S i 2 H__| Loads MS nddble into selected mnput 1egister . B

i H | L 4 1 H Larches MS nipble info selecied iNpul rogister

l_*'_]T b | # | iaches MS mbtve o seected rouvt egster n
% , Transfers data from input registers into DAC regators DAL oumpues reliec: dat 7

| ) | "_l_ L_ | Mer respoctve nput regsiers. oo _wmmor

x } X LM | ¢ | Lechesthe low DAC regaters input rogistons cannol be wran 1o

L H_ ] L L T— L Loags MS nibble info seected ingut regstar and loads inpul regisiors ino DAC regterns

| H_| " | Nooperaton Dovices notseccted N G

Loaos afl 12 s of selecied nput reginter, Transats dota from | " i A
l— bl b Lt L L | reguers DAC outputs rehoct caia el i ha respocive mput regetene |
=L ‘T‘ L { L M _| Loadsal 12 pis into seiccied input ‘egier
Loodu LS M0 S0BCINC NOW! ter. Trans'ens cnta from inp. f
L . 1 pl .5 .3 | ropiers. DAC outpts choct G i i e seupocme s tegenin 0 DAC [
‘ H | L L

Transtors data kom input registers 1o DAC regstars  DAC outputs refloct dats hold
_Ihex tespective nput tegistors
Nooperaton

lag - Wy
ADDRESS AAESS ><
VALO
s ks
\\ // o
s
o Yt
W -* lows s ™
= = %
ol 5 le. t:'"
- . ty
aLD
e @ D
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MAXS526/MAXS527

the lower B bils of the input register on the nsing edge of
CSISB. and the upper 4 bits will be latched on the nising
edge of CSMSB

Dala is ranrslerred lrom all input registers 1o the DAC
registers by pulling LOAC low. This simulaneously up-
dates all lour DACs. Since LDAC is asynchronous with
respect 10 WR, be sure thatincorrect dala is nol laiched
lothe output. Table 2 snows the Iruth 1able for operation

of WR, LDAC, .and _ Figure 3 shows the
MAXS 26 [MAXS27wrile-Cyc e timing

Application Information

Ground Management

Digital or AC Iransent signa's between AGND and DGND
can creale noise al the analog oulputs. It is recom-
merded thal AGND and DGND be tied logether al the
DAC and that this point be lied 1o the highest quality
ground available. Il separate ground busesare used. two
clamp diodes (1N914 or equivalent) shoud be con-
nected in inverse paraliel between AGND and DGND
This will ensure that the two ground pins always remain
withn one diode drop of each other

Carefut PCB ground layout minrmizes Crosst alk between DAC

oulputs, relerence nputs, ard digita inpuls  Figure 4 shows

a suggesied circuitboard kayout for mnmeing crosstalk
Unipolar Output

In unipolar operation, the output voltages and the reler
ence inpuls are the same polarty, Figure 5 shows 1he
MAXS26/MA X527 unipolar outpul cicult The unipolar
oulput codes are /isted in Table 3,

Table 3. Unipolar Code Table

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

®

o
O]
COMPONENT SICE (107 vEw)

o}
* ®
=
o)

Figure 4. Sugpested FCB Layou for Mnimaing Crossiak

R0 OTpTINS ANALOG OUTPUT
. mse Ls8
(2008
111 1111 11 ‘V"t‘[ac_gé]
2048
1000 0000 0001 wvrer [ 208
2048 +VREF
1000 0000 0000 .vnes(ﬁé -
2047
0111 1111 1111 m[m]
{1
0000 0000 0001 (%
0000 0000 0000 o

REFERENCE NS ALY
maam 6 - 3
m WA Imvw L]
l A A \)__ P y Ve
Y S [
wes D [> F van
' \ | l |
talC ) : >1 Vit
L 1
N S 5
OICO——/— L_"'-‘ + v
Vi AN G
T3 T
-
NOTE () ARE FOR MAXSZT
Fgwe 5. Unpotar Quiput Crcul
Bipolar Output

The MAXS526/MAXS527 outpuls may be configured or
bspalar oulput operahon using Figure 6's circuit. One op
amp ;aa%d two resisiors are required per channel. Wilh
R1 = R2.

VouT = VREF ((2NB / 4096) -1)

where N8 is the numer ¢ value ol the DAC's binary input
cooe

Table 4 shows the digital code vs. output voltage lor the
circunt in Fgure 6
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MAXS526/MAX527

Using an AC Reference

In applcatons where VREF has AC signal components,
1ne MAXS26/MAXS27 have multiplying capabilty within
the VREF input range specifications. Figure 7 shows a
technique for applying a sine wave signalto the reference
input wriere the AC signal is olfset betore being applied
10 VREF  Note that VREF must never be more negative
than DGND

Total namronic astorton plus noise (THD + N) of the
MAX526 is typically less than 0.012% with input fraquen-
cies up 1o 35kHzZ for SVpp swing. up 1o S0kHz for 2V
swing. Tha typica -3dB frequency s 700kHz, as shown
in the Typical Operanng Characterishcs graphs.

For the MAX527, THD + N is typically less than 0.024%
with input frequencies up to 100kHz, a signal ampliude of
850mV, and a load of 5« in parallel with 100pF. With a
2kQ load In parallel with 100pF, tha MAX527's THD is
below 0.024% for input frequencies up to 95kHzZ.

Table 4. Bipolar Code Table

Calibrated Quad 12-Bit
Voltage-Output D/A Converters

W ©”
. AN W
T ‘
NTES | 1A TORMARSZ! L™
VREF (5 THE SELYCTE) SO EPHNCE .
PPUT TR T MAEIMAXD? — ) W
DAG :
QUi I’
sy % R IR

Figure & Bipolar Dutput Circuit

Offsetting AGND
AGND can be based asbove DGND 1o provide an ar-
bitrary nonzero output voltage foc a ‘0" mput cooe  This
applicaton is shown n Figure 8. The outout voltage al
Voutais

VOUTA = VBIAS + NB x VIN

where Na s the numeric value of the DAC's binary input
code. Since AGND 18 common [0 all four DACs. all
outputs will be oftset by VBIAS in the sarme manner Note
trat AGND should not be biased more negative than
DGND

| DAC CONTENTS oo ‘
Ms8 Ls8 it |
' 2087
1111 1111 1 .m[ms
1000 0000 0001 .vutr[éé‘-a' )
1000 0000 0C00 ov
1
0111 1111 1117 ‘VREF[M] ‘
2047\
0000 0000 0001 -vm#[m}
2048)
0000 0000 0000 -vm(m) VREF

- 1
NOTE 'HSB'.(VBEF)[«')‘%}

AN e —_—
& [ v,
w193 | l
T FRENCE 4
LN -l {
.!yl-mb BT ) 6 I )
N o —
G 4 Vi
- !
Fiwyy P
s » VYoo
MAXT2OMAXZST
Ve AGND oD
t s 17
NOTES () ARE FTH MAXS2 '.‘w | *
UGTAL WPUTE NOT SHOWN

Fgure 7. AC Reference input Circuit
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MAXS526/MAX527 Calibrated Quad 12-Bit
Voltage-Output D/A Converters

Supply Voltage and Decoupling Power-Supply Sequencing

For ful MAXS526 per‘omance, VoD shauld be 4V higher On powar.up, Vss should come up first, VoD next. fol
than VREF in the 108V 1o 16 5V range. When using the ‘owed by VREFAB o VREFCD. I supply sequencing s
MAXS27. Voo should be at least 2 2V hgher than VREF in not possible, tie an external Schotiky diode between Vss
the 4 75V105 SVrange. Bath VDo ano VSS supplies shoud and AGND as shown in Figure 9.

be bypassed with 2 4 7uF capacitor n parallel with a 0. 1uF

capacitor 1o AGND. wih short lead lengths as close to the

supply pins as possbie

VIS

' | 22
6 T -

4 MAXS
DACA | agaf MACSZ
l __D‘— Vo Y ‘

e & pt
$ MAXSIEMSST

V,J(J') w o

-

I~

Wits | ) W FOR J W
DGR WYIS 01 SHOW
—
Foue 8 AGND Blas Crant Figuee @ When Vas and Voo be sequenced. lie 3
Schotixy dinde batween Ves and
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MAX526/MAX527 Calibrated Quad 12-Bit
Voltage-Output D/A Converters

_Ordering Information (continued) - Chip Topography

INL
PART TEMP.RANGE  PIN PACKAGE (LSBs)

MAXS27CCNG  0°Clo +70°C  24Nomow PascDIP - £1/2
MAXS27TDCNG  0°C 10 +70°C 24 Narrow Plastc OP $1

MAXSZ7CCWG  0°C10 +70°C 24 Wide SO "2
MAXS270CWG  0°C 10 +70°C_ 24Wado SO +1
| MAX5270C/0__ 0°C lo +70°C_Dice’ +

MAXS27CENG <40°C D +85°C M Namow Passc DP 2 V2
MAXSZTDENG -40°C b +85°C 24 Narow Plasc DIP £
MAXS27CEWG -40°C b +85°C M4 Wide SO 2112
MAXS27DEWG -40°C 10 +85°C 24 Wide SO £
MAXS27CMYG  55°C to +125°C 24 Naow Caramc 88" 2172
MAXS27DMYG -55C 10 +125°C 24 Narow Coramc S8 £1

* Contact faciory for dice specifications
** Contact laciory lor availabiity and processing 10 MIL STD-883.
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