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AD5441

Tk

ERMRE
FRITHRED 72WVBRY | Vpp =5V, Vrer=10V, —40°C < Ta < +155°C,
= 1.
Parameter Symbol Min Typ Max Unit Condition
STATIC PERFORMANCE
Resolution N 12 Bits
Relative Accuracy INL +0.5 LSB
Differential Nonlinearity DNL +0.5 LSB All grades monotonic to 12 bits
Gain Error Grse +1 LSB Data = FFFy
Gain Temperature Coefficient' | TCGgs 5 ppm/°C lout pin measured
Output Leakage Current like 5 nA Data = 000y, loyt pin measured
+25 nA Ta=-40°C, +125°C, data = 000y, loyt pin measured
Zero-Scale Error lzse +0.03 LSB Data = 0004
+0.15 LSB Ta=-40°C, +125°C, data = 0004
REFERENCE INPUT
Input Resistance Rrer 7 15 kQ Absolute temperature coefficient < 50 ppm/°C
Input Capacitance® Crer 5 pF
ANALOG OUTPUT
Output Capacitance® Cour pF Data = 0004
pF Data = FFFy
DIGITAL INPUTS
Digital Input Low Vi 0.8 \Y
Digital Input High Viy 24 \Y
Input Leakage Current I 1 HA Vioeic=0Vto5V
Input Capacitance® Cw 4.0 pF Viosic=0V
AC CHARACTERISTICS!
Output Current Settling Time ts 5 ps To £0.01% of full-scale, external op amp OP42
0.5 ps To +0.01% of full-scale, 100 Q terminated to ground
DAC Glitch Q 40 nVs Data = 0004 to FFF4 to 0004, Vrer = 0 V, OP42
1 nVs Data = 000y to FFFy to 0004, Vrer =0V, 100 Q
Digital Feedthrough 5 nv Using external op amp OP42
Feedthrough (Vout/Vrer) FT 14 mV p-p Vrer = 20 V p-p, data = 000y, f = 10 kHz
Total Harmonic Distortion THD -85 dB Vrer = 6 V rms, data = FFFy, f = 1 kHz
Output Noise Density en 17 nV/AHz | 10 Hz to 100 kHz between Reg and lour
Multiplying Bandwidth BW 1.9 MHz =3 dB, Vout/Vrer, Vrer = 100 mV rms, data = FFFy
SUPPLY CHARACTERISTICS®
Power Supply Range Vobrance | 2.5 55 \%
Positive Supply Current Iop 10 HA Viocic =0V or Vpp
Power Dissipation Poiss 25 55 i Viocic =0V orVpp
Power Supply Sensitivity PSS 0.002 %I% AVpp = 5%
LENBDRT A= ETHIA VRSN D T2, T A MITWER A,
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AD5441
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24 ST
BCHEEDRWIRY | T THOANHIEE 51T, tr=te =2 ns (Voo D 10%~90%), BIEL ANV + ViR 16D E A I 7 Vpp+25V
~55V, Vrer =10V, {REHF=-40°C~+125°CTHIE L 7, T X TOMEERIE Tin~Tmax THE L E 7,
K294 2T

Parameter | 25V 55V Unit Conditions/Comments

tos 10 5 ns min Data setup

ton 5 5 ns min Data hold

ten 15 10 ns min Clock width high

teL 15 10 ns min Clock width low

tio 20 10 ns min Load pulse width

tios 0 0 ns min LD DAC high to MSB CLK high
tase 0 0 ns min LSB CLK to LD DAC

S € CHED €D €. €) €3 £ £ € E) €

t o1 ] t tase

DAC REGISTER LOAD

DATA LOADED MSB(D11) FIRST

SRI

CLK

o t,p —]
(15)
v Fs A :iSB \
outr ¥ ERROR BAND

T}

VA

06492-005

M2.424200H

£3avhro—L-OPysOBEEES

CLK LD Serial Shift Register Function DAC Register Function

0F H Shift register data advanced one bit Latched

0 L Shift register data advanced one bit Transparent

HorL L No effect Updated with current shift register contents
L T No effect Latched all 12 bits

v s B0 Bk EE LET,
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Parameter Rating Ooa 12T — & b — ALIETHIE, TbbREEE Y r—V0
Voo to GND -0.3V,+8V Ba. T AzBEER— R 2T L72iRRETHRE,
Vrer to GND *18V
Res to GND +18V x5
Logic Inputs to GND —0.3V,Vpp+03V Package Type 0sa Oic Unit
lour to GND -0.3V,Vpp +03V 8-Lead MSOP 142 44 °C/W
lout Short Circuit to GND 50 mA 8-Lead LFCSP! 75 18 °C/IW

Package Power Dissipation

Maximum Junction Temperature (T; max)
Operating Temperature Range

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

(T; max — Ta)/0a
150°C
—40°C to +125°C
—65°C to +150°C
300°C
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A A % R e KRERRIEICE < &7 3o 2 DG 1ML

Zh2ET,
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AD5441

INL (LSB)

CURRENT (A)

CURRENT (pA)
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L, MR 2> T OISR T A Z ENTE £,
0 - R5—ILRE
J—ANr—ARpege M HatH LET,

|ZSE(LSB) = (RREF X ILKG X 4096)NREF
HAV—VER
1) — 27 &iliE, DAC DT X — « A v FNEZ—1 A7 LT

HEEIZ, INBICHMATIEREFELET, lour DAL,

2ty 10) % DACIZE— FL T lour I ZHIE L £,

HARE

loutl & AGND & O DOE &,

TOANLTFHFATADT ) YF - £ 2NLR

AN TN H -T2 &, TUXNVATINLT a7~
BASNIZEMOREESEELET, 7V v FRERES LI
BEESONTNTHET 205 LT, TRFN pA-sec £721
nV-sec CE L7V v FOMHEEE LTHESNET,
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V1

THD =20log

EBEEAMER
FORA AP AR T 5 U BE D) O REHEEE L
£,
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R IFHHU(Q),
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NS A= DEH
ERROBE

AD5441 1%, IRERED/NEW 12 By FEE DAC T7, R-2R K
FoX—EK, 7—2 AN, avie—L-adyr 2 HOF
— & LUAFZERNELTHET,

FOANERIZA VA —T = —AERER L TWET, 2D HF
— T z2—ATlE, v~(M 7oty VOflEIcr I T T—4
12y kT b LPRF~a—RLEFEIZ, 12 Y b
DAC L VA X~ HEET HZ &N TEET,

AD5441 O T Fa JE I, Y3y s I AORER
(50 ppm/POTERFFL O R S - ilis R-2R 7 4 —[mIIE &, 12 %f
@D NMOS EEIEZ AL v TFREENTWET, B 19 #5R L
TLIEE, TNHDOAAL vFix, 2 BEOEALEFF OB E
lour £721% GND O CEIEX 3, Zhickb, T4V AT=
— REIEmBEfRIZ, &7 ¥ —OHIc—EBRIBNET, Z0O—
m@ﬁkvmﬁ@ EDAIEFNEONT RIZELL ARV T,
Veer AT, MR RKEER CHESNITHENOEEZEDY 77 L
VABEEILER. AC £7212 DC TEREN¢ 25 Z LN TE £,

10kQ 10kQ 1 OkQ

Ve O—p—A o
20kQ 20kQ 20kQ 20kQ 20kQ
S1 S12 *
| | o |
| :T BEREN
y) O GND
! LSl !
i I I ! T 1o O lour
(,IJ g__ea___é é N RFEEDBACK
BIT1(MSB) BIT2 BIT3  BIT 12 (LSB)

DIGITAL INPUTS
*THESE SWITCHES PERMANENTLY ON.

NOTES
1. SWITCHES SHOWN FOR DIGITAL INPUTS HIGH.

06492-021

19.Simplified DAC [E#&

12 ED S EHEYI Y 2 NMOS FET 24 v FiT. 4 R-2R#EHL &
BN S TWET,

imﬁﬁlfég WK 2 RAET D 78, WicA > LT\ % MOS
ALy F BT LY R-2R 7 ¥ — O & BEAIC B &

NTWET, R19ICEINAA v FOlLEEZRLET,

BT ¥ —F721% Rreepeack D7 A }‘Hjﬂ_: i({i’]ili\ il’]\*ﬁﬁ)\
INODEINAA v F o4 T D781 Vep DL E T,
HAhA4 v e—Fo x

AD5441 O HAIEPLE. HABREOBEE LREFEIC, TYX VAT

g ]\L:F‘L; L/’C/Zjé'ﬂﬁ L/i’é’—o _0)%#( IOUT =4 N %Etﬂif‘)

10 kQ (TRTOF P HNANRE— « LULD & & OIFERGTH
%YﬂSMﬂEﬁﬁlﬂf/}@AﬂA4 LD & ED, R-2R
7 Z—[EKIRPIOR 30 kQ &% ﬁ#&@ﬁﬁ&W@ {iH DAELZ

720 FT, HAORE BRI S0 bic X ) BEEZ T
£7

77— 3 ViER

2 DT TV r—rarTiE, V=7U7 4% lour & GND &
ME CEN.THDNENUEIFE L E T, DAC 1%, sMHT o EkE
FRT T OREEANHE SN E T, AT T T OIEREE A
FNTWEH DONRA T A ERMERFEHFH L2 CEES TN

ICHERET DR H Y £, (K 20 LI 22 25W), 77,
IRANANAL T ZEGEEARRE FY 7 F Db DO EZBRIRT Z0ENH

DWETF, ToTDANAT7E Y MEEIE. 200 mV (1 LSB @ 10%)
DUFIZT2MERHET, /772 NIRRT 2T XCoE
X 1o0EmT IR RmA L MR LT, 77U Kb
—TRRELBRNE DI LET, Vop BIRICILEEI R A 2%
IToTCIA X L L Z/INELTHRLENDY £3, AD5441 |2
X, THueHoOERE ST U RT3 2 ERNKRETT,

A-R—F 2 RBEHE
AD5441 O bR T 7V r— g i, ¥ 20 1357 2 LRFE
FHERE T, V77 LU AAIEFEEED DC V7 7 L AFEE
L L7284, DAC NI OB EICRE > Tl L 7= DC &
FEHDRELNET,

Vour = —D/4096 x Vger
T,
D DAC L Y2 ¥z — FShi- 1074,
Vier (ZAMST DY 7 7 Lo ZAEBER,

R2

Reg

VREF O O Vrer AD5441

R1

CLK

UCONTROLLER

SRI

NOTES

1.R1 AND R2 USED ONLY IF GAIN ADJUSTMENT IS REQUIRED.
2.C1 PHASE COMPENSATION (1pF TO 2pF) MAY BE REQUIRED

IF A1 1S A HIGH SPEED AMPLIFIER.

20.1

Rev. 0

Al —o0
Vour =0 TO —Vger

06492-023

ZR—F 2 £R) EE
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LIeRoT, TUHN - a—=FT 4 734718y b - AT VI
RV ES, MaxDANT—2LY 77 Lo ZBEME(T D BE
W DA DAREBBIT R D & 912720 £,

Vourz = (D/2048 — 1) — Vrer
ZZ T,
DIZDACL YR &Z|Izu— R&Eh- 10EF—#,
Veee lIMTIT DY 7 7 L v A EER,

A3 —D—R - AV HIIER

AD5441 13, BEZEENRARETHL LT VA rEanTnE
T, AN REZDODE— R -3 —/J‘VX%IZI 2 DEAIVTHIC
RLET, M E Y F(MSB)REL D%]\“éﬂfbﬂ N a2
BLTLIEEN, ut/%@AﬁV/x&w7w 5L, LD%
IO — - L9528 i@xr%&WDAcv/z&«
kI ET,

20kQ

FORIL LY

AD5441 0)7“/5/1/7\77’(%5 SRI, LD, CLK X TTL A#2T,
ANEBEVVVTEREBEROKRE SICEEBE 52 %9, ©—7 %
EERIT 7‘./57/1/A7‘7 (VIN) DALk Z @i 3 5 & 254t
LEd, BRERSE Y v 7 ANEEICOWTT K 13 TV 4L
ANBIEL~)LE TE D72 ER (VDD & GND)ZIT-3iF 5 &
HEERE/NSLSTHZENTEET, ADSYLL OFT VXV AT
WL, EHER VAT N EADBRERE ORI iUBDﬁ#%W
BT odEoXTVArENRTWET, X 2118, AR#EL A A
~Fkﬁﬁﬁ#%rbi¢o_®Aﬁﬁkﬂ%7/5wﬂﬁ TER
A TnEd, ANz on-EEEOFEMMIT, EHFMmIC
NRATAESNTLA A — FERB L CE ﬁV*Wk77W/F
L= ~BEILET, ZNOORESY A 4 — ML, BEXDKE
FFIZERR LSV E TS XA E Y T 7T 50T

A VINTWVET,
Vop © »
x
o 5kQ
LD, CLK, SRIO MWV
X L{ S
GNDO —

2L.T O 2L A N IRFEWRE

R5

Reg

lout1 Q
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R4

Vout = —Vrer TO +Vrer

1.R1 AND R2 ARE USED ONLY IF GAIN ADJUSTMENT IS REQUIRED.
ADJUST R1 FOR Vgt = 0V WITH CODE 10000000 LOADED TO DAC.
2. MATCHING AND TRACKING IS ESSENTIAL FOR RESISTOR PAIRS

R3 AND R4.

3.C1 PHASE COMPENSATION (1pF TO 2pF) MAY BE REQUIRED

IF A1/A2 IS A HIGH SPEED AMPLIFIER.
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Model INL (LSB) Temperature Range Package Description Package Option Branding
AD5441BCPZ-R2* +0.5 —40°C to +125°C 8-Lead LFCSP_VD CP-8-2 DBD
AD5441BCPZ-REELT* +0.5 —40°C to +125°C 8-Lead LFCSP_VD CP-8-2 DBD
AD5441BRMZ* +0.5 —40°C to +125°C 8-Lead MSOP RM-8 DBC
AD5441BRMZ-REEL7* +0.5 —40°C to +125°C 8-Lead MSOP RM-8 DBC
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