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AD3791

TIMING CHARACTERISTICS

Vee=2.7V to 5.5 V; all specifications Twn to Tumax, unless otherwise noted.

Table 4.
Limit’

Parameter IOVcc=1.71Vto 3.3V IOVc=3.3Vto5.5V | Unit Test Conditions/Comments
ty2 40 28 nsmin | SCLK cycle time

92 60 ns min | SCLK cycle time (readback and daisy-chain modes)
t2 15 10 ns min | SCLK high time
ts 9 5 nsmin | SCLK low time
ta 5 5 nsmin | SYNC to SCLK falling edge setup time
ts 2 2 nsmin | SCLK falling edge to SYNC rising edge hold time
ts 48 40 nsmin | Minimum SYNC high time
t 8 6 nsmin | SYNC rising edge to next SCLK falling edge ignore
ts 9 7 nsmin | Data setup time
to 12 7 ns min | Data hold time
tio 13 10 nsmin | LDAC falling edge to SYNC falling edge
tn 20 16 nsmin | SYNC rising edge to LDAC falling edge
ti2 14 1 nsmin | LDAC pulse width low
tis 130 130 ns typ mfalling edge to output response time
tia 130 130 ns typ SYNC rising edge to output response time (LDAC tied low)
tis 50 50 ns min mpulse width low
tis 140 140 ns typ CLR pulse activation time
t17 0 0 nsmin | SYNC falling edge to first SCLK rising edge
tis 65 60 nsmax | SYNC rising edge to SDO tristate (CL = 50 pF)
tio 62 45 ns max | SCLKrising edge to SDO valid (CL = 50 pF)
t20 0 0 nsmin | SYNC rising edge to SCLK rising edge ignore
ta1 35 35 nstyp | RESET pulse width low
t 150 150 ns typ RESET pulse activation time

T All input signals are specified with ts = tr = 1 ns/V (10% to 90% of I0V) and timed from a voltage level of (Vi + Vin)/2.
2 Maximum SCLK frequency is 35 MHz for write mode and 16 MHz for readback and daisy-chain modes.

Rev.B | Page 5 of 28



syamamot
COPY


AD3791

SCLK

SYNC

Vour e ty3 ——»!
)
1
Vour -— tis —».
! |
I
— tys —>!
1 |/
CLR 1
I
I
_—tyg —
I
1
Vour
I
-ty —»!
|/
RESET \
1
I
I I
h— ty —
I
1 8
Vour 3
Figure 2. Write Mode Timing Diagram
[
— et
ti7 ! la— Y | el 17 g 20
[ - il | | :
U | | I ] / ||
1 2 24\ | 1 2 24) |
: I ! ! I | I | |
e ! it e e | | L
1 1 I 1 [
l — -t 1 it
1 —>: ty :4— : —>:t5|<— : 1 17 1 1 S
. L ' ' : '
1 1 1 1
| ! L ’) | | b)) 1 |
| 1 " | 1
e tgy 1 I
tg > - ! |
[ 1 1
"~ 1 1
SDIN 4<D323X X:: x X X DBO >_\ ! ) EEEEEEE—
\J ) | I
} 1 T I
I I
INPUT WORD SPECIFIES NOP CONDITION - ts
1
1

SDho

—Nt7l<—

sc«zxzx/wvwm/\,/\/\/\/\/\/\/

1
1
by = e ) - :

-
L)

I b)Y

1
1
: —>|t5
1
1
1
1

| 1 <«
SYNC f \ \
. H 9)
<«
i —! -ty
A
SDIN
-ty : t2

I

—

LDAC \ X
A

I

REGISTER TO BE READ

REGISTER CONTENTS CLOCKED OUT
Figure 3. Readback Mode Timing Diagram

Rev. B | Page 6 of 28

08964-003



syamamot
COPY


ANALOG
DEVICES

1 ppm. ¥1 LSB INL
20E v FEEH SIDAC

AD5791

LEf =

SEEE: 1 ppm

INL: 1 ppm

J AR ARG FVEE: 7.5 nVNHz
EfRtEORBREM: 0.19 LSB

BE KR 7 R:0.05 ppm/°C U
TrYDY - BA L 1ps

J1yF « £ 28)LR: 1 nV-sec
E{FRESER: —40°C~+125°C

20 E> TSSOP /Ry — S #1ZH
LEVWEREH R K+16.5V
BMHzDYaZy b FYARETSHL - A2 —T—R
18VEHBDTIOHAIIL - AV B—T—R

FF)r—2ay

EmE RS

TR & & U

TR

N T RRISEEME L TR SRS

=

ADS5791 1%, &K 33 VORER CEET S, Ny 7772 LBEH
HD1F ¥ %420y k DAC TY, AD5791121E. 5 V~(Vp
25 VDIEY 77 LU RBEE (Vs 25 V)~0VDEY 77 Lo
AEBEEATIT D EMTEET, ADST91 (T K+l LSB OFH%T
FEEEMEEA D . iR+l LSB ¢ DNL 4 CHEHME A RFE L TV
7,

TOFARAL AT, BRARK3SMHz D/ v 7 - L— NCEIEL,
OFENE SPI, QSPI™, MICROWIRE™, DSP DA > X —7 = — A
kg & AR OZME 3 M VT A v H—T 2 —R %
BHLTWET, ZOT AL RF, XU—F> - Uty MNaliE%
Wik LTHY . ZOREKNR T —7 v 7Bz DAC H1Z2 0V 12
LCEERIDH A v B —F v RREEEHEFFT D720, T /31 AT

BTy E
Vee Vobp VRrerpF VREFPS
O
J
AD5791
10Vcc
SDIN INPUT
SHIFT | 20 2
SCLK REﬁ'NSJER |t g‘E\g
SYNC CONTROL [
SDO LOGIC
N 6kQ
LDAC
CLR POWER-ON-RESET
RESET AND CLEAR LOGIC
O ) 'a é
\ A 3
DGND Vss AGND  Vgernr VREFNS g
1.
RIBEHT/NA R
Part No. Description
ADS8675 Ultra precision, 36 V, 2.8 nV/\Hz rail-to-rail output
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AD8676 Ultra precision, 36 V, 2.8 nV/VHz dual rail-to-rail
output op amp
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stable, high speed op amp
R2BEET/NA R
Part No. Description
ADS5781 18-bit, 0.5 LSB INL, voltage output DAC
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RRE

FRICHEN 2 WIRD | Vpp = 125 V~16.5 V, Vg = =165 V~—=12.5 V| Vggep = 10 V,

I0Vee=1.71V~55V, Ry =MAF[, CL=WATR, T TOHERE Tumw~Tvax CTHLUE,

VREFN = -10 V\ VCC =27 V~+55V

= 3.
A,B Version'
Parameter Min Typ Max Unit Test Conditions/Comments
STATIC PERFORMANCE?
Resolution 20 Bits
Integral Nonlinearity Error (Relative -1 +0.25 +1 LSB B version, Vygrp = +10 V, Vegen =—10V,
Accuracy) T, =0°C to 105°C
-1.5 +0.25 +1.5 LSB B version, Vggrp = +10 V, Vygen =—10 V
-1.5 +0.5 +1.5 LSB B version, Vggrp = 10 V, Vggen = 0 V2
-3 +1 +3 LSB B version, Vigre = 5 V, Vegen = 0 V?
-4 +2 +4 LSB A version®
Differential Nonlinearity Error -1 +0.5 +1 LSB Vrerp = +10 V, Vegen =—10V
-1.5 +0.75 +1.5 LSB Vrerp = 10 V, Vrgen =0 V
-2.5 +1 +2.5 LSB Vrerp =5V, Veeen =0V
Linearity Error Long Term Stability® 0.16 LSB After 500 hours at T, = 125°C
0.19 LSB After 1000 hours at T4 = 125°C
0.11 LSB After 1000 hours at T, = 100°C
Full-Scale Error -3 +0.1 +3 LSB Vrerp = 710 V, Vrgen =—10 V
-5 £0.25 +5 LSB Viere = 10 V, Vigey =0 V?
-9 £0.8 +9 LSB Virerr =5 V, Vrprn =0 V?
Full-Scale Error Temperature Coefficient +0.02 ppm FSR/°C
Zero-Scale Error -1.5 +0.1 +1.5 LSB Vrerp = 710 V, Vrgen =—10 V
-2.5 £0.15 +2.5 LSB Viere = 10 V, Vigey =0 V?
-9 +0.75 +9 LSB Vrerr =5 V, Vegen =0 V?
Zero-Scale Error Temperature Coefficient’ +0.04 ppm FSR/°C
Gain Error -6 +0.3 +6 ppm FSR Vrerp = 10 V, Vrgen =—10 V
-10 +0.4 +10 ppm FSR Vierp = 10V, Vggen =0 V?
=20 +0.4 +20 ppm FSR Vrere =5V, Veeen = 0 V?
Gain Error Temperature Coefficient® +0.04 ppm FSR/°C
Midscale Error -3 +1 +3 LSB Vrerp = 710V, Vrgen =—10 V
-3 £1 +3 LSB Viere = 10 V, Vegen =0 V?
-3 +1 +3 LSB Vrerr =5 V, Vrprn =0 V?
Midscale Error Temperature Coefficient’ +0.005 ppm FSR/°C
R1, R Matching 0.01 %
OUTPUT CHARACTERISTICS®
Output Voltage Range VREFN VrRErp \%
Output Slew Rate 50 V/us
Output Voltage Settling Time 1 us 10 V step to 0.02%, AD845 output buffer
1 us 500 code step to +1 LSB, AD797 output buffer®
Output Noise Spectral Density 7.5 nV/A\Hz at 1 kHz, DAC code = midscale
7.5 nV/AHz at 10 kHz, DAC code = midscale
7.5 nV/\NHz At 100 kHz, DAC code = midscale
Output Voltage Noise 1.1 uVp-p DAC code = midscale, 0.1 Hz to 10 Hz
bandwidth’
Digital-to-Analog Glitch Impulse 15 nV-sec Vrerp = t10V, Vrgen=—10V
5 nV-sec Vrerp = 10V, Vegen =0V
1 nV-sec Vrerp =5V, Vregen =0V
Output Enabled Glitch Impulse 45 nV-sec On removal of output ground clamp
Digital Feedthrough 0.4 nV-sec
DC Output Impedance (Normal Mode) 3.4 kQ
DC Output Impedance (Output Clamped to 6 kQ
Ground)
Spurious Free Dynamic Range 100 dB 1 kHz tone, 10 kHz sample rate
Total Harmonic Distortion 97 dB 1 kHz tone, 10 kHz sample rate
Rev. 0 — 3/27 —
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A,B Version!
Parameter Min Typ Max Unit Test Conditions/Comments
REFERENCE INPUTS?
Vrere Input Range 5 Vop—25V | V
Vrern Input Range Vg +2.5V 0
DC Input Impedance 5 6.6 kQ Vrerp, Vrern, code dependent, typical at
midscale code.
Input Capacitance 15 pF Vrerp, VREFN
LOGIC INPUTS?
Input Current® -1 +1 LA
Input Low Voltage, Vi 03 xI0Vee | V IOVee=1.71Vto55V
Input High Voltage, Viu 0.7 x IOV ¢ A\ IOVec=171Vto 55V
Pin Capacitance 5 pF
LOGIC OUTPUT (SDO) *
Output Low Voltage, VoL, 0.4 \4 IOV =1.71 Vto 5.5 V, sinking 1 mA
Output High Voltage, Von IOVec—05V A\ IOV =1.71 V to 5.5 V, sourcing 1 mA
High Impedance Leakage Current +1 LA
High Impedance Output Capacitance 3 pF
POWER REQUIREMENTS All digital inputs at DGND or IOV
Vb 7.5 Vss + 33 A%
Vss Vpp—33 -2.5 \%
Ve 2.7 55 A\
I0V¢c 1.71 5.5 \% I0Vee < Vee
Inp 42 52 mA
Iss 4 4.9 mA
Iec 600 900 nA
I0Icc 52 140 pA SDO disabled
DC Power Supply Rejection Ratio™ +0.6 uv/v Vop = 10%, Vgs =15V
+0.6 uv/v Vss + 10%, Vpp =15V
AC Power Supply Rejection Ratio® 95 dB Vpp £ 200 mV, 50 Hz/60 Hz, Vss=—-15V
95 dB AVss =200 mV, 50 Hz/60 Hz, Vpp =15V

VIR BERIDH : —40°C~+125°C, typ fEIT+25°C B LU Vpp=+15V, Vs=—15V, Vg =+10 V. Vpgen=-10V,
2 MEREIL ADS6T6BRZEIEY 77 L2 A « /Ny 7 7 L ADS6TSARZ NI Ny 7 7 Z2ffio TR ¥y 727 454 ALTWHWET,

SFFA L LF YT ETA Oy a ATV RAELE T, AT A MO EE A

YLBIEY 77 L AREICEL,

SEARMEIREIT INLFEE & DNLEEZ B L,

S ADST91 TS A =2 DF— RITRRE L, AD797C 25 pF DffifE 2> F o B a2 L TWET,
TADS6T6BRZEIEY 77 LA« RNy T 7 D) A RS EHRET,

SB 0Ty r - EUATHAT D E.

?AD8676BRZEEY 77 L' A « Ry 77 O PSRR & A E T,
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A4S

FRZHREDRVIRY | Ve =2.7~5.5 V; T TOHARIE Tvae™~Tmax THIE,

= 4.
Limit*

Parameter IOV =171V 1033V I0Vcc=33Vto55V Unit Test Conditions/Comments
t,2 40 28 ns min SCLK cycle time

92 60 ns min SCLK cycle time (readback and daisy-chain modes)
tr 15 10 ns min SCLK high time
t3 9 5 ns min SCLK low time
ty 5 5 ns min SYNC to SCLK falling edge setup time
ts 2 2 ns min SCLK falling edge to SYNC rising edge hold time
te 48 40 ns min Minimum SYNC high time
t7 8 6 ns min SYNC rising edge to next SCLK falling edge ignore
ts 9 7 ns min Data setup time
to 12 7 ns min Data hold time
tho 13 10 nsmin | LDAC falling edge to SYNC falling edge
th 20 16 ns min SYNC rising edge to LDAC falling edge
ti 14 11 nsmin | LDAC pulse width low
ti3 130 130 ns typ LDAC falling edge to output response time
th4 10 10 us typ Output settling time (20 V step)
tis 130 130 ns typ SYNC rising edge to output response time (m tied low)
tie 50 50 ns min CLR pulse width low
ty7 140 140 ns typ CLR pulse activation time
tig 0 0 ns min SYNC falling edge to first SCLK rising edge
tio 65 60 ns max SYNC rising edge to SDO tristate (C = 50 pF)
tao 62 45 ns max SCLK rising edge to SDO valid (C. = 50 pF)
t 0 0 ns min SYNC rising edge to SCLK rising edge ignore
thy 35 35 ns typ RESET pulse width low
s 150 150 ns typ RESET pulse activation time

' RTOATEZE te=te = 1 ns/V (IOVee D 10%7°5 90%) THIE L. (Vi + V)2 DEE LU b R & LET,
2K SCLK AW #E, EEIALE—FTIE3SMHzZIZ, U— KRy 7 « F—REF 4 P—F oAV« = FNTIX 16 MHz I, ThZN20 £,

Rev. 0
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xR K E M

FRZHREDR2WRY | Ta = 25°C, K 100 mA £ TOBPEEFR T

IZSCRZ vTF « 7Ty FIECEEA,

= 5.

Parameter Rating

Vop to AGND —-03Vto+34V

Vss to AGND -34Vto+0.3V

Vop to Vs 03 Vto+34V

Vee to DGND —-03Vto+7V

I0Vc to DGND ~0.3VtoVee+0.3Vor+7V
(whichever is less)

Digital Inputs to DGND —0.3VtoIOV¢e+0.3 Vor+7
V (whichever is less)

Vour to AGND -03VtoVpp+03V

Vrerer to AGND —-03VtoVpp+0.3V

Vrerps to AGND —03VtoVpp+0.3V

Vrernr to AGND Vgs—03Vto+03V

Vrerns to AGND -03Vto+03V

DGND to AGND -03Vto+03V

Operating Temperature Range, Tx
Industrial
Storage Temperature Range

Maximum Junction Temperature,
T;max

Power Dissipation

TSSOP Package
0;a Thermal Impedance
0;c Thermal Impedance

Lead Temperature
Soldering

ESD (Human Body Model)

—40°C to + 125°C
—65°C to +150°C
150°C

(Ty max — Ta)/0;a

143°C/W

45°C/W

JEDEC industry standard
J-STD-020

1.5kV

RO IR KREREBZ DA PV AEMA D LT /N ATHEA
W EBE AL ENHY T, ZOREITA b L AEKOH
EDOHZANLETLHDTHY, ZOEROEEDE Y v g /1T
T DHEML L TOTF NS ZEHEZ ED O TIEIH Y £
Poo TNA A e RS RIHE f KERARIBICE S &7 /31 2 DIEH
P EE G2 E T,

Z DT NA AL, 1.5 kV O ESD EM & FFDH, ESD (ZHBUK e ik fE
SEREEIK T, B0 P &AL T IR RS S BT,

ESDDEE

ESD (BN DBEE TR T A AT
T, R OTTF A AR — KIE, @ﬂ
SAARNE T DT &0 D £, AN
A | simsosriics s esp PRt

LTIV ET A, 7/ AT L E— O
m WA 7By, R U5 TR D &

. LI, MAEAILOREEIS T2 b1 5
72, ESDICkIT 27 P EEZ# LD 2
L pin LET
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13 SCLK VUT NIy I NS, T—FIE, VI TN 7y I ANDOSFRY =y VT T hLURZIZATIENET, T4
IR K 35MHz DL — b THGETE £,
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KT HInV-sec TEb INF (X 45 ),

FORII - T4—KRIL—

FOH - T A — RZL—Z, DAC HHDOEHN TR TR
L X2, DACDOT P H VAT DAC DT Fu ZH IR AT
BAUNAZRLET, nV-sec CHESN, T—% « "X LT
DT NVAF—)v« a— KL, T7Rbbety F0hbaet Yy
k1 ~DZE, FTITFOWOEND L X ITHESNET,
AFYFR 22— FLF 3949 LT (SFDR)

ATNTA TV = BAFI w7 L PEiE, EARESTNA
FUT A ) AR TFHERIIELZZIT 2 DAC DENZ
AFIv 7L VEBEKRLET, SFDRI, EARE ORI L. DC
MHFA F A MNEAWBEODAC YTV 7 - L— D 12, Tihb
B £S2)E CORMME E T ITIERIE ATV T ADORKIERE & D%
L LTERINET, SFDRIE, BHEAT VX AMICHAESNLIZE
i OHAICHIE S NET,

B’ AKEA(THD)
THDIZ, DACHIJI D27 & 5RO @ FHi OrmsFn & FARE D b %
FLET,
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DC EBRIREL AC IR KIL(AC PSRR) ‘

DC EIBRE L IE. DAC ~INZ 7B D DC ALY 5 i) AC BIRBR KL, DAC A TZTBIRO ACZHEIZ 3G % tH )
BEORERNEFD LET, BIEED 5 2 bz DC AL BIEORREREN &R D LET, BREEDH A IV iRIE & 8k
% UCHIE S, pV/V TRbSNET, BOZERIZ LTHIESh, Ty XL TRbENET,
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B EIRE

AD5S91 [XEFEE, mEE N7, 20 By b, YU TAATDL
EEH IO 1 F % %)L DAC T, 7.5 V~16.5 VD Vpp EIRE
JEL—-16.5 V~—=25V D Vs BIRCTEEL, T—X1L 3B U7
Ve A H—Tz2—A%ff-T 24 v b U—K:Tp—<vh
T AD5791 IZEIAENE T, AD5791 1E. Vour BV %% 6 kQ O
P A HA LT AGND ~7 7 7 LT DAC H & 0V TRYU
—T v TFEELRT—F - Vky MEKERE L TOWET,

DAC7—XTVF~

ADS791 DT —%F 7 Fxix, 2 50— L7=DACE Y v 3 v n b
RSN T ET, ML LzREXE X 46 (R LET, 20
v heT—=H - TU—=FDOEMN 6 By MITa—FEh T, 63 &
D AA v F(BO~EQEEFE LET, ZHDDEHEAL v T iE, 63
@@*ﬁbt?ﬁﬁ@ 1O’%VREFpiflciVR}EFN%Eﬂ:%%ﬁ[/i—éqo 5‘
—X - T—RDFKY D 14 £ ME, 14 £y MEEE— KR2RT ¥
—[alEE D A A F(SO~SI3)ZBREN L £9, {LEMEREE D720z
. V77 LU AARNEINITT v 72> TATTTHLERD
D ET,

RIAAVITILIRADTH—T v b

VREFPF O
VREFPS O
VREFNF O
VREFNS O ,

14-BIT R-2R LADDER SIX MSBs DECODED INTO

63 EQUAL SEGMENTS

08964-050

46.DAC O 7 X —1EE

SYUFIL A3 —Tx—R

AD5791 1%, SPI. QSPI. MICROWIRE, K4y DDSPD4A o 4
— 7 = — A ERE AR 3BT S H—T 2
A(SYNC, SCLK, SDIN)ZMWjE L CWE T (XA 2 7 HIZ>N
TIX X2 B8),

ARV ITRLORE

A7 NV VA I 248y METT, T—XIE, YU T 7
2 v 7 AFISCLK (fix K 50 MH2)OHlfHOEH & T 24 By b« U—
KL LTMSBY 7 —A hTF AL A AN &ENET, ASLT R
XX, RWEY R, 3By FOF7 KL A -y b, 2Ey bOLY
AL By NTHMESNTWETE 728, X 212, $ifEx 1
VI RERLET,

MSB LSB
DB23 DB22 | DB21 DB20 DB19 DBO
RIW Register address Register data

KBAAVIILEREADTIA—Ta VY

RIW Register Address Description

X! 0 0 0 No operation (NOP; used in readback operations
0 0 0 1 Write to the DAC register

0 0 1 0 Write to the control register

0 0 1 1 Write to the clearcode register

0 1 0 0 Write to the software control register

1 0 0 1 Read from the DAC register

1 0 1 0 Read from the control register

1 0 1 1 Read from the clearcode register

!X = don’t care.

Rev. 0
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AR RF7OVENME

TOVITIN A F—Tx— AT, BEBLOEEREY T
ey 7 TEIEL X, Eu\&m/a YA 7 VERE
SYNC% o — « LoULICHERFT 5 2 & N ATREAR A lc D 4, it
SCLK Y—A&MHHT LN TCEEd, YT 4 -7y
7« ®— KT, FiES D ay s « A I NVEET/N—A | -
sy 72N, B a7 OBIZSYNCEANA - LoULIZ L
TTF—2%T7 v FTHSENRHY £9, SYNCOKYIDIZL TNV
Ty UTHRBY A I ABRIESHET, SYNCEAA - LL
WCERETHIS, 24 O TR 70y s« =y P% SCLK ICANT
HVENRHY ET, 24 FADON TNV SCLK T v PORTICSYNC
oA LNVICT D L, BEAENTZT — XX £,
SYNC#H NA « LAJLIZT BRIIC. 24 [HED £ DN TFRY
SCLK = YZ AN LIEHAEL. AT —Z 3Bz £,
AN 7 PP RZFZ, SYNCON. ER Y =y PTEHFTENET,
WD) THUEREZITH L &1L, SYNCERu— - L-ULZRET
ERHVET, VIUTIN - THEEOK TR, T—HXITHEMN
WA 7 RLTUARENLT RLVAREINTZ LU AL ~HRE S

NEF, BARYA I ANGET Lizth, SYNCANA - LULD
MICLDACE m— -« Lo d 5 2 &c k), A& EHTS =
LRTEET,

TAT—Fz—BK

BEDT AL 25D 2T AT, SDOY L 2o THED T
NARZT 4V —F ==V BT LI ENTEES, 20T 4
—F xz—r = RiX, VAT L2 m&/JTW Ao B —Tx
—ADTA VEDOBIHICH BT, SYNCORFI DL FRY = v
UTCEIARLTA VBB SN E T, SCLKIZSYNC g — « X
D EE . EEHICANY 7 FLYRZIZADENET, 24 %
Bxb7av 7 « VAR ANESNDE, T—XFT 7 FL YR
ZnBIEAH LT, SDov izt hhanEd, 7 —ZIESCLKD
N ENY =y U THITE L, SCLKON. FX Y = v P THZZZR
DET, ROIDT XA ADSDOE F = — L NIZHBHIRDT /XA A
DOSDINANICERET D &, BT A ADA U B —T = — A
RENFET, VAT LANDOET A AT, 24O 7 v v 7 - )0
AEMEELET, LENR-T, RELREFHI7avy s - A7 0
HUI24xNICR2 W £3, 22T, NiZFF =— 2 HNDADSTIDEET
NAAETT, TRTOT AL ALK T D2 ) TABENRTT L
725, SYNCE A « LoULIZLET, CO@EICLY . 54
—F 2=V RNIZHDET A AND AT —ENT v FENT,
AT 7 FLURAHKIT é%_? EMWMANENDEDEHIELET,
UTIN ey ELTE, 7 vy 7 FENERE S oy
7 INA[HETT,

ELWrway 7 - a7 VER, SYNCEZr— - LU HERT
5 ENARERGAICD I, HESCLKY —AZfEHAT 25 2 &0
T&ET, yr—74RK-/uvvy - E—KT| \%éﬁﬂﬁm/
I YA INEEGLN—A L Iy I RN BBy D
#IZSYNCZ A - L L TF— &%7/%¢éz£ﬁ%0
*7,

FTRTCOT 4 V—F = + =7 AT, DAC LY AZ~DE
ABEMD VI AZ~DEARE I v I AT HIEITITEERTA,
FTAT—F oA VBRI NTZT N AT DT R TOEARL

DAC LY AFA~DEIAZD, Flzidar ba— s LYRK
V7 ea—K«LYRF Y7 hy=T carbp—b LTRA
H~DEABLTHDLILERH Y £,

Rev. 0

CONTROLLER AD5781*

DATA OUT 1 SDIN

SERIAL CLOCK »scLk

CONTROL OUT »1SYNC

DATA IN SDO

A *
SDIN
AD5781*

SCLK
| SYNC

SDO

Y
SDIN

AD5781*

—®|SCLK

»1SYNC

SDO
|

*ADDITIONAL PINS OMITTED FOR CLARITY.

08964-058

H47.T4>—FzAv - TAavIE

Jy—K/vH

TRTORNBL P A ZEIL, SDOE L ST — Ry 745
ZENTEET, R IT, VYREDT a— RHEERLET,
VORBBMHLDOT RVRERRETHE, RO 2470y - HA
JNTT—ZNSDOE v ict hEanEd, 7 v v 7k, SYNCH
g— LYULORICATITAMERSH Y £9, SYNCOI/NA - L
~YLIZRES &, SDOE IR Y — « A5 — MRV ET, 1 Ho
LUAZ EHHT L XL, NOPHEEZ > Ty —4% 2752
ERTEET, BHEOLIRFEFEHTLEL, 7T RLARES
NEBRIIOLV I AZOT —2 M35 EREEIC, 2 FHICHED
?u?x&@TFVXhé%ﬁﬁ_&ﬁT%iﬁoUwFﬂy7
EARSE T SHAHOITIISDOE v 2 A4 F—T AT HLENRH Y
iToﬁmt/ﬁT7¢wafz TLENTWET,

N—Foz7-avra—iL-EY

O0— FDAC###E(LDAC)

T —4 0 DAC DAN VI AZ ik &N7=#%, DAC LY AH L
DAC i EFHT5HiEL 2 oH Y £9, SYNCELDACOHIREE
WIS T, A DAC B 7213 IERY DAC HHiz 3 iRd 52 &
NTEET,

FIHA DAC =7

ZDE—RFRTIX, =X ANV 7 LY AZ~ASHFIZLDAC
Fuo— . Ly LEJ, DAC H71iE, SYNCOS. B vy
THEHINET,
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JERIEA DAC B Hr
ZOFE—RTIH, T—4&F AN 7 LT ARZ~ASHIZLDAC
oA« LLIZ L ET, SYNCEANA « LU L7212IZLDAC
Bo— . LoYLZT 5 & DAC HAMFERIMIMIC T & E 7,
FTHNL, LDACONL FARY =y U TITohd L9120 £,

1)ty FEEEE(RESET)
AD5791 Z U —F o kfglc ) &y b & X3, RESETE %27+
— 50, VY7 uT - Uty MEIEBSRER S Z LN TE
F9(F 14 &), RESETE U %#HH LRWGAIX. 1I0Vee~Hikt
LTEIDERHY 7,

FION—RKRY7-3vbO—L - EVOEBER

JERIER~ ') 7 #HE(CLR)

CLREANIT VT 47 -0 —D IV YT T, 2O ZlisoTHH
Fa—PHREEICZ VT THZERTEET, 20y s
T a—NEEZ VT a— R LURFICHERARET(E 13 5
). BMEASET T 272012iF, CLRE R/ NMEMr — « LT
FFI20ERH Y ET(X 25R), CLREZN A -« LYLZERES
Th, HLWENRESNDETHAEY U T EEHMFFLET
(LDAC I NA « LUV D), CLRE Y 23— - L~ULDf,
HAEH LVECTER CE A, £/, ZUTEMERY 7 Y
=7 -artao—i - LYZFZOCLRE Yy NEBRETHZ LITL
DEITTDHZ L TEET(E 4B,

LDAC | CLR | RESET | Function

X! X! 0 The AD5791 is in reset mode. The device cannot be programmed.

X! X! 1 The AD5791 is returned to its power-on state. All registers are set to their default values.

0 0 1 The DAC register is loaded with the clearcode register value and the output is set accordingly.
0 1 1 The output is set according to the DAC register value.

1 0 1 The DAC register is loaded with the clearcode register value and the output is set accordingly.
1 1 1 The output is set according to the DAC register value.

1 0 1 The output remains at the clear code value.

1 1 1 The output remains set according to the DAC register value.

1 0 1 The output remains at the clear code value.

1 1 1 The DAC register is loaded with the clearcode register value and the output is set accordingly.
0 1 1 The DAC register is loaded with the clearcode register value and the output is set accordingly.
1 1 1 The output remains at the clear code value

0 1 1 The output is set according to the DAC register value.

' X = don’t care.

RELOR4E

DACL R4
#1012, DACL Y AZIZHRT BT — X D hEEHEERLET,

&£ 10.DAC LY X%

MSB LSB
DB23 DB22 | pB21 | DB20 DB19 DBO

R/W Register address DAC register data

R'W 0 | o |1 20-bits of data

& C DAC OB GHGEBEENED SN ET,

(VREFP — Vieern )X D n
220

Vour = Veery

ZZ T,

Vrern (F Veesn AT E AZ A SV AEIE,
Vrere (% Vrerp AT E SNZ AT S5 IEEIE,
DIZDACIZEAEND 20y b« a— K,

Rev. 0
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avkaE—iL: LPRA
ay ho—L s LY REE, AD5791 OEMEE— FAHIE L £9,

XM.arhrkA—JL - LTAA

MSB LSB
DB23 | DB22 | DB21 | DB20 | DB19..DB11 | DB10 | DB9 | DBS | DB7 | DB6 [ DBS | DB4 [ DB3 |DB2 | DB1 | DBO
R/W | Register address Control register data

RW [0 [1 o Reserved | Reserved | LIN COMP | SDODIS| BIN/2sC| DACTRI| OPGND | RBUF | Reserved

% 12.Control L ¥ X & &gk

Function

Description

Reserved

These bits are reserved and should be programmed to zero.

RBUF

Output amplifier configuration control.

0: internal amplifier, A1, is powered up and Resistor Rrs and R1 are connected in series as shown in Figure 50. This allows an external
amplifier to be connected in a gain of two configurations. See the AD5791 Features section for further details.

1: (default) internal amplifier, A1, is powered down and Resistor Rrs and R1 are connected in parallel as shown in Figure 49 so that the
resistance between the Rgp and INV pins is 3.4 kQ, equal to the resistance of the DAC. This allows the Rpg and INV pins to be used for input bias
current compensation for an external unity gain amplifier. See the AD5791 Feature section for further details.

OPGND

Output ground clamp control.
0: DAC output clamp to ground is removed and the DAC is placed in normal mode.
1: (default) DAC output is clamped to ground through a ~6 kQ resistance, and the DAC is placed in tristate mode.

DACTRI

DAC tristate control.
0: DAC is in normal operating mode.
1: (default) DAC is in tristate mode.

BIN/2sC

DAC register coding select.
0: (default) DAC register uses twos complement coding.
1: DAC register uses offset binary coding.

SDODIS

SDO pin enable/disable control.
0: (default) SDO pin is enabled.
1: SDO pin is disabled (tristate).

LIN COMP

Linearity error compensation for varying reference input spans. See the AD5791 Features section for further details.

0 0 (Default) reference input span up to 10 V.

1 Reference input span between 10 Vand 12 V.

0 Reference input span between 12 V and 16 V.

=l k=R k=]

1 Reference input span betweenl6 V and 19 V.

0
1
1
1
1

= k=2 =2 k=]

0 0 Reference input span between 19 V and 20 V.

Read/write select bit.

0: AD5791 is addressed for a write operation.
1: AD5791 is addressed for a read operation.

Y7 -a—F:-LPR4E
VT e a—F-LYRZE, CLREVE71E CLR By R 7 H— b &4/ & F12 DAC A L R B A RELET, HAEE, FHs
N2 DAC Z—F 4 YT (NA TV EL 2 OFMEOIKFELE T, 7740 F - LURZEIZOTT,

K137 -aA—R - LPRA

MSB LSB
DB23 DB22 | pB21 | DB20 DB19 DBO

RIW Register address Clearcode register data

R/W 0 | 1 | 1 20-bits of data
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VZ2bhkHxz7-arbka—)L-LPRAE

FRABHHL VAL THY) FFEDOE y MZ 1 ZdFrte s, ST HETr— - 2V RZRETL L ERIUREFDET,

K14V T hYz7-avhko—JL - LYRA

MSB LSB

DB23 DB22 | bB21 | DB20 DB19 DB3 | DB2 | bB1 | DBO

R/W Register address Software control register data

0 1 [ o | o0 Reserved | RESET | CLR! | LpAC?

'LDACE' v 731 — « LoULd & & | CLR AHEIZ RN T,

PCLRE VAR — - Lo & & LDAC HfEIE Iz T,

£15.V T D7 - avbO—L - LY REHEE

Function Description

LDAC Setting this bit to a 1 updates the DAC register and consequently the DAC output.

CLR Setting this bit to a 1 sets the DAC register to a user defined value (see Table 13) and updates the DAC output. The output value depends on the
DAC register coding that is being used, either binary or twos complement.

RESET Setting this bit to a 1 returns the AD5791 to its power-on state.

Rev. 0
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AD5791DEE

OVADINNT—F >

AD5641 (X, NU—T v I NBIEEZHIEIL, S 5I2T T
DVVALHET 75V MEICERET /30 —A4> - Uty MNall
EWE L CWET, RNU—F B DAC (ZA Y — « 27— hMZ7
(Y77 LU AATEEIND., HI1EHK 6 kQ OBLE N LT Z
T R~ T ENET, DACIX, 2 be—L s LY AKX %
- THIDEMTOND E T OWRELHEE LE4, - Ohe
X, T 20T =T » FBEO DAC HITIRIENEBER TH 2 &
EOHLT TV r—3 g o TRICER T,

AD5791 DEEE

RU—F %, HHE2EIALRNC AD5S791 ZilE O{EE— R
RETHLENHYET, ZOEDIZIE, a2 ba—L- LT R
BN EABEATOMNERH Y £9, DACTRI By h&2 27 U T3
L. DACIZAY — -« AT —FnbikIFH L, OPGND By k%7
UTrdoE, Mo 7o 7R snET, ZORET, DAC b
DALHIOERZAEZN TRV E Y | I Vigew 12720
£,

DACOH AkEE

DACH HIZ. => Fa—JL - LY A X ODACTRIE v k&
OPGNDE v hTIRIREND 3 DOREICTDHZ LM TEET(FR
16 ),

£ 16.AD5791 H HIREDEHER

DACTRI | OPGND | Output State

0 0 Normal operating mode

0 1 Output is clamped via ~6 kQ to AGND
1 0 Output is in tristate

1 1 Output is clamped via ~6 kQ to AGND
ERMEDmME

AD5791 OFESIEEMEINLIZ, AJ1snbd Y 7 7 Lo AEILE
EIZENE LT A=, 2> ha—/L « LY Z2ZDOLIN COMPE
v MZEAATINLO ZOEEBEMETH LN TEET, Z0
FT—H&— hOfEEEIE, 10 VELTFDOY 7 7 L REEICx LT
LIN COMP = 0000 (2. U 7 7 L > X ElE= 20 VIZk L CTLIN
COMP = 1100 &, ZNEFNHEL THHE I TWET, LIN
COMPE v hDF 7 /L Mild 0000 T¥, HHDOLIN COMPIE
10V~20 VDY 77 Lo ARIBICH L TRET D Z &N T E9(
# 12 BR),

HA7 > T DR

W7o 7% AD5T91 (T8 2 HiEIE. ANT250 77102
WIE & AT A EERE IR U TS 0 3,

Rev. 0

aA=F4 - S4B
B 4812, =T 1 « FA CRESNIZE N T v TR LET,
Z 0)$%Ekfbi tHjjT)ErpElj:VREFNNVREFpL: fcﬁ UR=S j—o

Vour

s Vour AD8675
ADA4898-1
AD5791
VREFNF | VREFNS
1/2 AD8676
VREFN = 0V s

M48.1=FT 1 - TA VEROEANT VT

HWOT 7o 2 DHO==F 1 « A ERIT. T 7T DATIN
AT AERNPOA Ty NERET AR TS, Zihux, 77
DIFE R ANZDACO I HHHUCE LW E AT Z L2k Y
FH I ET, DACH HIHUIT 34 kQT, Rl &Rpp& 519
DL, Fy 7 ETDACKHUCE LWRHLEZ G Z LT
EET, HHIEIRT 1 o0V ary - FoFECHDED, i
EEENR—BLTWET, ZOBEE— e/ 3x—T LT HLX
X, v hre—L s LY AXORBUFE Yy harady 7 1 ICRIE
TOHMLENRHY ET, K 4912, HAT 7 HADSTI ~HEhi T 5
FikERLET, ZoMk T, AT Sixa=F 41 « 54 T,
H T RE X Vreen~ Vrerpl 272 0 9, ZD2=T ¢ « 7 A Uk %
flis L, arT a7 U AIRE NSRS L CH A T2 U
A EXERZENTEES,

VReFpP
1/2 AD8676
N
VREFPF VREFPS
Rep
L [ hd
R136.8kQ Reg $6.8kQ 10pF
20-BIT INV Vour
e Vour ADB8675,
ADA4898-1
AD5791
VREFNF | VREFNS
1/2 AD8676
VREFN g

X 49.7 v TANNA 7 RAEREEMNZD
A=FT4 -TAHEAT VT
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4 =2 DR

5012, A Y =20HAWT T ERLET, A, BT
L 6.8 KQIEPHI CRREINE T, T OEPUIIDACHEILO IE
TEWZ 2 {5 CTHBTD, IMHTT o TDAIINA T AEBRPDA T
ty FEBRETAERLZE > TWET, ZOKTIE. HAHRE
(2 X Vrern — Vrerp) ~VrerplZ72 0 £9°, T O EE > T, Vee
=0VELT, VWO R UT7 LU AATIDLNRAR—TF
HARIEZ AL ET, ZOEfEE— NIZT85581F, 2 e
—J)L s LYAXDORBUFE Y hEa Yy 7 0127 V73T HH4EN

Vour

HYEF, DAC Vour AD8675,
ADA4898-1
AD5791
VREFNF | VREFNS
1/2 AD8676
VRErN =0V g

X 5044 v=20OHEN7>7
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77— 3 UiEH
Kz 4 R

—|@ vDD

AGND
+10V —_ vss
w| o

+ 10uF | |G2 10uF| |Gt
U2-B . — 0—| ¥
ADBB76
— 0.1uF| [c3 0.1uF| |C4
~| L y L
vee oy VDD Vi vss [O—
c45 |+
DGND O— oowo LE c4s — ] vpp
— 3 0.1uF [ 10uF
- | |+
[
@Q:luF| [C6 o VDD
DGN
g il e I i I Y U6
TR - o O Ly o
ST D—L4 g 2 EL Sourf2 3 vouT
soLk [O———— S3qs5YNe Q ez 5 ——————— O
5{SCLK >
SDIN [ SDIN
1spo AD5791 NV H—
SDO D—,_g_
mac>— —Z1 ek z2 ves[o—
SlReseT 2 2 bl o, rea[22
CLR (4] QO xxx
[=] << >> >
RESET D—r ol o @~ ©
D vss
= 53 | 10uF
c54
0.F [+ u2 3 ue U2
VDD
DGND — c16|+ c7] c41
ADB6E76
T/+
o o g
3
—1ov [ >———— vss g

51. KRR BER S
51 12, AD5791 OREFEWLEERIKEZRLE T, ORI T, 3, V77 LV RAANE T —R B R« Ny 77 %5 S

AD8676 V) 77 LA « RNy T77 & LT, AD8675 ZH 1y 7 NHYFET, AD5791 OHSIA v E—F L AT 34 kQTHHT-9,
7E LT, ENEFhE->TWET, BIEDOEMRMEZM T 72D B EAREOAREBFET 5 & X IXHA Ny 7 7 BMETT,
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o1

4.50
2.40
4.30

0.65
BSC

0.15

1.20 MAX — 0.2

005 3 ¢
T o

3
9

oz |,

COPLANARITY 0.
0.10

SEATING
PLANE

6.40 BSC

p.miuuuu?‘uuuuﬁ |

[\

0
0B I A—R_
WSy

o
(3]

& 0.60
0° A5

o

COMPLIANT TO JEDEC STANDARDS MO-153-AC

5220 EVERIL YUl - RE—L - FTIRTA Y - 18y —J[TSSOP]

(RU-20)
<Fi&: mm
> -~
A—5F—-HAF
Model* Temperature Range INL Package Description Package Option
AD5791BRUZ —40°C to +125°C +1.5 LSB 20-Lead TSSOP RU-20
AD5791ARUZ —40°C to +125°C +4 LSB 20-Lead TSSOP RU-20
! Z =RoHS HEHLEL,,
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