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3/2023HRev. 0to Rev. A

Changed 16Bit, 33 MUPS, Multispan, Multi-IO SPI DAC to Single Channel, 16Bit, 33 MUPS, Multispan, Multi -0 SPI DAC..................... 1
Changed DVDD to DVDD, I0VDD to VLOGIC, VREF to VREF, AVDD to AVDD, VDD to AVDD (Throughout) .........cccccceereeiiiienieeneneneen 1
Changes to General Description SECION aNd TaADIE.L.........ooii i e e e e eees e e e e e s snseereeeeesssmneesasseeeeeeesaannsseeeeeeannseeeeaannnnes 1
ChanQES 10 TADIE 2.t ree e et e s s b et e s e a b e e e s h b e s emee s b e e e e e a b e e e e e h b e e e ek a e e e e b b e e e e b e e e e s e e e e erteas 4
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Changes to Figure 12 and Table 7...........cccccceeneee.

Deleted Fgure 51; Renumbered SEQUENTIAILY............c.uii it e e s s st e e s ne e 18
Added Figure 65 and Figure 66; Renumbered SequeNtially...............couii i e e 20
Changes to Relative Accuracy or Integral Nonlinearity (INL) SECHON.......couiiiiiiiiiiiiee e e e e ereeee e e e e e e s e e e e e e e snseeesssaeeeeeeeaans 21
Changes to Differential NoNlin€arity (DNL) SECHOM.........ccuiiiiie e e it eeeeeie e e e e e e e e e e s rmeee s s eeeeeeeeesssseeeeeesaamteeesaasssaneeeeeeannssssennnsseeaeeeaann 21
Change t0 DC PSRR and AC PSRR SECHIO........ccciiuiiiiiiiii ittt ree s bbbt e e e s eb e e e s s b e s eeaae s bb e e e s b b e e e s b e e e e sabaees e e e bbe e e s baeeesbreas 21
Changes to Output Voltage Settling TiME SECHOM..........coiiiii ittt b et e s e bt e s bt e e e s abb e e e s beestaeesaabaeeaaaes 21
Changes to Digitatto-Analog GItCh IMPUISE SECLION.......ciiiiiiiiiiiiie e e s eiieeer sttt e e e e s e e e semte e e e s eeeeeeaeesasseeeanaasaseeeeesasseeeeeeesannnsnnnssneneeens 21
Changes to Digital FEEAtNIOUGN SECHON..........oi ettt eeet e e e e e et e e e e e s s st enenseeeeaeeeaasseeeeeeee e e s snenaasssseaeaaeaannssneeeeessannas 21
Changes to Output Noise Spectral DENSILY SECHOM.......c..uiiiiiiii e see e st e e s e e e e b e eaae s sbr e e e s ares 21

Changes to Total Harmonic Distortion (THD) Section

Changes to Product Description Section..................
Changes to DAC Architecture and Figure 67............
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Changes to Predefined Output Voltage Spans and Table.B..........c.coiiiiiiiieee ettt e et e e e eenns 22
Changes to Custom OULPUL VOIAGE SPAN SECHOM. .......coiuiiiiiiiii e iieeeit ettt ettt e eemee s be e e e aabe e e s ahee e e s bbeeanteeasbeeeeanbeeeaanbeeesbannseeeeanbneeaanes 23
Added Table 9 and Table 10; RenUMbDEre@eqUENTIAIY. ...........uiiiie et e e e e e st e e e e s smne e e s st eeaeesannseeeeennnreeeas 23
Changes t0 TranSfer FUNCHON SECLION. ... ..ciiiiiiiiiiiiie ettt eeeet e e e e e s ettt e e e s s st eaase et e eeeeeaansteeeeeeesanmnaesaassbseeeeeeeannseeeeesennneens 23
Change to SPI Frame SYNCIIONIZAtION SECHION. .......ciuuiiiiiiei it ieeee ettt e ettt e st eetee e e s be e e e aabe e e e aabe e e smmeasbeeeeaabeeeaasbeeesneeaeneeanbeeaeanbneeenne 23
[ E=TaTo oI (o I o 0 (TSP PO PP PR PUPPPTRPPPRURIYS 25
Changes t0 Streaming MOGE SECHIQN.......cciiiiiiiitiiie et e e e errtee et e e e s st eeeteeeeeeessasaeeeeeees s s aaaaaasseeeeeeeseaansseeeeeessannteesaassanneeaessannssseennnsseeens 26
Changes to Figure 74 Caption @nd FIQUIE 75..... ..o ittt e e eeeet et e e e s bt et e e e e e s na b e aessteeeeeeeaansbeeeeeeesasmnaesaansseeeeaeseannnnnen 27

Change to Figure 80
Change to Figure 81

Change to Figure 82
Changes to Register Map SPI Access Modes Section and Figure .86.

Changes t0 SDIO DIVE STIENMGLN........cciuiiiiiiiiee ittt et h et e e ser e e she e et ees e e e ket e b e e s ae e e s he e e b e cmmeas et et e e sareesaneeebe e e et enteeennes 32
CRANGE 10 FIQUIE B8..... .ottt ettt et bt e st esh et e ebe e e e st eme st et et e e e as e e ea et e bt e e e e emt e bt e eab e e ees e e be e e e bt e nmeeb st et e e et e e eeneeesne e s eemnen 32
[ 9= LT =TS8 (0 T 1= 1L~ 0 USSR 33
Changes 10 POWEIDOWN SECLION.........uuiiiieiiiiiiieitieeeteeee e e s teeeeeeeessebeaesteeeeeeeaassseeeeeeesassmneeaanssseeeeeeeannssseeeeesaanteeeaaansseeeeeeesannssseennnsseeeaeeaann 33
Changes t0 RESEE PIN SECHON. ... ..cciuiiiitiiiii ettt ettt eet e s et e e ae e bt e s et e e saseeme st e e sb et e b et aa b e e ses e e s hm et e s e et e be e e et e e san e e nbe s emenaneenbneeteeennes 33
Changes t0 VREF DELECIIN SECHOM..........iiiuieiiiiitii ettt ettt ettt sm e et e b e e st e e sae e e bt e ee s eemee b e e sae e e eee e e b et e et e e she et e s et e e seneeabneanbeessneemennneee 34
(O gF= TaTo [T (0 IS ol IV Fo o Lo o = od 1o ) SRRSO 34
Changes t0 SPI CIOCK COUNTET SECLIOM.........uuuieiteeesiitiieeeieeeteeeeseateeeeeeesssmmeeasassteeeeaeesaasssaeeesaaanteeeeaaassseeeeeessanssseannnssseeaaesaannssnneeeesssnsnnnsnn 34
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Changes to Channel 0 Gain Register Section and Table 42

Changes to Power Supply Recommendations Section and Figure.91
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= —a ™ ={ 8 AVpp=5.0V+ 5% DVop=1.8V+ 5% 1.1V" Viocic 1.9V8 Vger=25V H0° C° TA™ +105 Cs8 = fi Kk |
AD8675°
2.
R'©d a! ve cofi
STATIC PERFORMANCE
Resolution 16 Bits
Relative Accuracy (INL) 12 +2 LSB 5V=" fi @—q
14 +4 LSB / — A==-—" fi 2
Differential Nonlinearity (DNL) 11 +1 LSB D) 1406 +1050,
=2J) 06 850
12 +2 LSB =2 J) 71406 +1056
T2 +2 LSB oV 25V—" fi @8 A )
» 2
Offset Error 0.03 %FSR Fey @~Di 8250
Offset Error Drift? 2 8 ppm FSR/© ov 5v—" fi %4 ov 10v—" fi ©
4 16 ppm FSR/© / — A==-"fi ©
Full-Scale Error 0.04 %FSR 256
Full-Scale Error Drift? 1 5 ppm FSR/© ov 5v—" fi % ov 10v—" fi ©
4 12 ppmFSR/® |/ — A==-"fi ©
Zero-Scale Error® 0.05 %FSR 256
Zero-Scale Error Drift? 3.5 8 ppm FSR/© ov 5v—" fi % ov 10v—" fi ©
7 16 ppm FSR/© / — A==-"fi ©
Total Unadjusted Error (TUE) -0.5 +0.5 %FSR
DC Power Supply Rejection Ratio 0.6 mV/V DAC«¢D ) =F e ) ®@*Di
(PSRR)
OUTPUT CHARACTERISTICS
Output Current* louTx 1.6 mA
REFERENCE OUTPUT
Output Voltage 2.492 25 2.508 \% 2508
Voltage Reference Temperature 3 10 ppm/°C
Coefficient (TC)*
Output Impedance 50 myY
Output Voltage Noise 2.7 UV rms 0.1Hz 10Hz
Output Voltage Noise Density 173 nVv/ aHz f = 1kHz® VREF|
164 nv/l Hz f=10kHz® Vrer|
Capacitive Load Stability ?
10 UF
Load Regulation 50 HV/mA 2508
Output Current Load Capability +8 mA
Line Regulation 135 uvIv 2568
REFERENCE INPUT
Reference Current 1 HA
Reference Input Range? VRer 2.4 25 2.6 \%
Reference Input Impedance 3 MY
LOGIC INPUTS
Input Current li -1 +1 HA Hfi o<
Input Low Voltage Vie 0.35 \%
xVLOGIC
Input High Voltage Vin 0.65 \%
xVLocic
Pin Capacitance Ci 4 pF
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2.
R'©d a! ve cofi
LOGIC OUTPUTS
Output Low Voltage VoL 0.20 \% Isink = 100pA
xVLocic
Output High Voltage Von 0.80 \% Isource = 100pA
xVLocic
Pin Capacitance Co 4 pF
POWER REQUIREMENTS
Vioaic Pin 11 1.8 1.89 \%
Vwoacic Current lLocic 1 7.5 HA Vi = Viocic X 0.98 Vi = Viocic x 0.1
Viocic Dynamic Current logic_ 3 5 mA SCLK =66MHz8 <« : © » SPIDDR® V=
DYNAMIC Viocic X 0.658 ViL=Viocic X 0.35
DVop Pin 1.71 1.8 1.89 \%
DVop Current Iovop 0.5 0.8 mA
DVoo Dynamic Current lovop_ 33 40 mA SCLK =66MHz8 < : ¢ » SPIDDR
DYNAMIC
AVop Pin 4.75 5 5.25 \%
AVpp Current lop 12 15 mA #' fiel Oe. @21 80V *5vV-—"
fi ©
AVpp Power-Down Current Ioo 0.6 mA T s e, & DAC%R: D » Bfi
AVpp Reset Current Iop 120 A Typ,dapo,y
1 - -3 .o Tfid “=0 o ™9
2 s o e=miame wes | [=mq4e
3 2. Ned ) # 9
4 "Tho fi e— |we-e ~ [= “3 A% ot fi = °
AC
- —o™ 48 AVpp=50V+5% DVop=1.8V£5% 1. 1Vioc@OV 18 i%4\0 ACa0O +TL ® BDREB07-1L = fik~ ™
= 9
3.
R' ©d =t ve cofii
DYNAMIC PERFORMANCE
Output Voltage Settling Time 100 ns 2Vev £k & 0.1% 8 OV 5vV—" fi ©
75 ns 2Vev ek & 1% 8 0V 5v—" fi ©
65 ns 60mvVey ek 8 0.1% 8 OV 5v—" fi ©
15 ns 60mVey ek 8 1% 8 OV 5v—" fi ©
Slew Rate 100 Vipus hi @*>i neveks OV 25vV-" fi ©
Digital-to-Analog Glitch Impulse 50 pVx s oV 5V—" fiesoe dne' 1 oL -+ 11SB-
Digital Feedthrough 25 pVx s 50MHz-. © « 8 Rre2_X
AC PSRR 80 dB 1kHz® Rrsl_x
43 dB 1MHz® Resl_x
Output Noise Spectral Density 15 nVv/l Hz DAC«¢D> ) =F ) ®@*D1i 8 T ho" fi @2
10kHz8 NCAPx = 1.2g F&¢ PCAPX =0 <8 Rrsl_X
30 nV/l Hz Rr2_X
60 nV/l Hz | Rred_x
Output Noise 3.8 UWRMS | DAC«d>» =k p) ®*di 8 " ho" fi @8 1Hz
10kHz8 NCAPx =1.2g F8¢ PCAPx=0 <8 RFB1_x
7.6 UV RMS | Res2_x
15.4 MV RMS | Res4_x
Total Harmonic Distortion (THD) -105 dB oV 5V=" fi ©8 four = 1kHz
-101 dB four = 10kHz
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3.
R'©d a! ve cofi
-84 dB four = 100kHz
Spurious-Free Dynamic Range (SFDR) -105 dB oV 5V-" fi ©8 four = 1kHz
1 -  —¥eotfid o=owp ™o
ol fi ®
- —o™ 48 AVpp=50V+5% DVop=18V+5% 1. 1 Vied@OV 18 W ACAOO +TLO5AC
4.
Test Conditions /
Parameter':2 Description Min Typ Max Unit Comments
fsoLk SCLK frequency 66 MHz
4 SCLK cycle time 15.2 ns
tscuz SCLK half period 7.6 ns
ty CS falling edge to first SCLK rising edge 5 ns
t Last SCLK sampling edge® to CS rising edge 10 ns
i CS falling edge from SCLK sampling edge ignored 5 ns
ts CSrising edge to SCLK rising edge ignared 5 ns
ts Minimum CS high time 10 ns
t; Data setup time 2 ns
tg Data hold time 2 ns
ty SCLK falling edge to SDO data valid 15 ns 1.7<Vpee <19
25 ns 1.1<V g < 1.7
tg SCLK sampling edge to LDAC falling edge 16 ns
by LDAC pulse width low 7.6 ns
ts CSrising edge to SDO disabled 50 ns
ts LDAC rising edge to CS falling edge 5 ns
ty RESET pulse width low 10 ns 11 Atw ti
ts RESET pulse activation time 100 ns
t1g Vout Update from CHx_DAC Register Write 126 ns
7 Vgyr update from [DAC falling edge 5 ns
tg' Wait time before DAC register access 100 ms
tig® Shutdown exit time 5 ms
Update Rate Quad SPI mode, DDR and streaming enabled, precision 2 TV
mode
Quad SPI mode, DDR and streaming enabled, fast mode 33 MUPS?
1 A==— | 8 t=te=1ns/V 10% 90% # td e (Ve+vm)i— "oz %l “34°
2 s - e=aame  ves| f=mgzds
3 SClk—ofik  fian<eo|2e2a% 3 344 ofik' fi=14] SCLkeeod <.-.qa°
4 R:D= ek r~AVop=4VqV | DVop=08V<of Vv %[ 0 dwetfiad g %Ne| 3 A °
5 R:2bmfinz204 o= o0 roqg#- o g
6 MUPS| 1 Nev q — oe L _qne
analog.com.jp Rev.A|6/59
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e

SCLK
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-t
>t
i o, i
SDIO0 [ rw \ ADDRs { ADDRs X ADDRs ¥ ADDR; { ADDR; Y\ ADDR: X ADDR; { D ' Ds X D2, X [ ) e——
sDI01 ! D7 i [T { "3':': ) ST ‘}_I 8
6.ofiai Nedan”™ DJ &g—e¢" =i SPI| =
-ty

—DI
~ :
spioo i [ ADDRe )\ ADDRs ) ADDRs § ADDR; J( ADDRz Y| ADDR: § ADDR; § D1s {Diz){Dig) Ds ¥ Ds}{ D4 J( Dz J( o § 1
| |
aor 0 & 0 0 5.0 € () e
=ty
ty
tig
R ¢ o
7.0 KinedaAn™ D) EF—e" =1 SPI g
-t

SCLK
SDIoD Y ADDRa X aDDRo { Da X Do X I
| I
sDIO1 X ApDRs X ADDRy { Ds X Dy X |
| I
sDIO2 ) ADDRg X ADDRz { Dg X D2 X |
| |
SDIO3 \ rw Jaoors ) o7 X b ) I

LDAC il_f g

8.ofi~iNedan”™ 2s#g—-: 22 SPl
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spio1 ) ADDRs § ADDR1 W Ds )= D
W
L
sDlo2 ) ADDRs § ADDRz H  Ds ) Do
L}
SDIO3 Y rRw Xaoors { by X, D3
9.cofi~i Nedan”™ DJ#F—w: £)SPI
-t
s 3

~ [~
ADDRs ¥ ADDRy } D1z X Ds § Da Do |

SDIOO

SDIOA ADDRs § ADDR1 Y D13 mm :

e (03 (T T 0 (3 ) |

splo3 rW [ ADDR:Y Dis m l

0

En
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10. s Ki NeDdan”™ DJ#E—-: £ SPI

T

ao

K

tis
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—
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- —o™ 48 Ta=25 C°
5.
Parameter Rating
AVpp fo AGND -03Vto+6V
DVpp to DGND -03Vto+21V
AGND to DGND -03Vto+03V
Viogic to DGND -0.3VtoDVpp +0.3Vor
+2.1 V (whichever is less)
Vger to AGND -03Vto+3V
RegX_y to AGND -18Vio+18V
Digital Input Voltage to DGND -03VtoVigge t03Vor+2.1V

(whichever is less)
Operating Temperature Range

Industrial -40°C to +105°C
Storage Temperature Range -65°C to +150°C
Maximum Junction Temperature (T ) 125°C

Power Dissipation (Maximum T = Ta)/8)4

- L 34 e @l 1 < ¢Pmmeor
o L 41 <s%N]70° 1| e @ —qi

EvL—zNds 1~ . & Nef ™|+ —  —
oo " fim <V FePum0®% -~ A
T B

- 0<% 4P am0®— - g

< %Nl 340

analog.com.jp

| 8 k' fi PCB — < -
c=mq A PCB- ot — L oo %ne
34°
Wal ® g—o fi-o "fis — - £A°
el ¢ @ fiwo "fi<s > @— — #£A0° dn%s | dic
| > L |F LJEDEC JESD51 # td=%ndss — |sw
e, nWd ) %[l v ey - “3 A9
6.
Package Type' 0)a B¢ Unit
CP-32-30 435 236 *CIW
1 9 —ooving«4 =JEDEC2S2R » 4 -
Om/sec — —o k=" 2o T fi 9
ESD- A
ESD - L 1daA™MPmezAl
L 1VePamod Wo |8 tdom™gg
A | - % Nof

‘?: \ ESD L 2| ™3 A% ¢ Pam®Y% <

> — L v e L o9 %Ned 3 49
-V %[ =8 d L  A{V LsESD-
Iy o L gty Laogac
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H, fi % |4 Hfi

-] (=]
—0adgo !
UEZ<d2TER
] =]
888803
N O oM~ OW
O N NN NN
DVpp 1 y L “l2a Rpg2_0
Vioeic 2 23 Regd_0
cs 3| ~|22 AGND
SCLK 4 AD3S51IR 1oy cvpee
SDISDIOD 5 N'L?:'DV;E“: “120 Vger
SDOISDIOT 6 ( cale) {49 avpp
sDioz 7|~ ~]18 pNC
SDlo3 8| ~]17 DNC
stoosee
‘2 Lhle2s8g8
aRuaoaooo
-
ol
NOTES

1.DNC = DO NOT CONNECT. LEAVE THIS PIN FLOATING.
2. ANALOG GROUND REFERENCE. IT IS RECOMMENDED TO
CONNECT DGND AND AGND TO THE SAME GROUND

PLANE UNDER THE DEVICE.

LK)

12. H fi
7. Hfi -
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1 DVoo S ¢ Qa1 Nan ° 1.8V 5%°

2 Vioacic S ¢ ©341 Numfi 2D h VO ® 9 1.2v 1.8ve
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¢ sl gV | B2SPEOyE—o ai f ey 09
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7 SDIO2 DO | «: 2 SPle Db #E—o i ui ¥ ey 2 o™ | ki befieqAe

8 SDIO3 DO | «: 22 SPle Db #E—o i ui ¥ oey3e o™ | ki befieqAe

9 LDAC DI |.2»DAC®= -vo KiN. D—. ®e«  °LDAC| 3 =253V | 20 %  E%y A0 L —
Hfir. D2N7 z1 —Ri @ A{<s o®ar =™sD 2 F%HNe| 8 DAC o@=% 143
Ao v —Hfid L o~ o= ™ |8 =™eD 2% oe=r~ % 34 <DAC% -
tqqa°

10 RESET DI Py s .9o KN D—. ©f« °RESETV Drof<®A==—" 0@x%ehoi
) -l ¥e 1d =8¢ 0 Nemfi 40K VO @2 — | t 43409 AD3551R| R: D ofin' ¥
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{43893 Veve-n" o@a— feizve-tddis|NdqYFor—Hfir| oki =
ek % td=™M3A0
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19 AVpp S o o- o 5V 5%°

20 VRer AIO | 25Vv— T ho" fi @° iho" fi e | 8 iho" fi e | 2V | he Dy fi
a 9

21 CVrer AllO Tho" fie —ecek fiandfiefio® okeo Tfio

22 AGND S =g, ~n=~'»fiyn’ Ko™ fi @ DGND< AGNDL ¢ Pum@®@— — 9 ~' fisnk™ dfir A<
L e3 A

23 Rrs4_0 A/O | DACO—t D) > Ve Nomali — 8 o umfi =4

24 Rrs2_0 A/O | DACO—t D ) » Ve N9 mafi — 8 o wmfi =2°

25 Resl_0 A/O | DACO—t 2 ) > Ve N o mafi— &8 o umfi =1°

26 loutO Al/O DACO— 9

27 Vem0 AO | DACO— TIA—«: fiz D> °

28 NCAPO Al/O | DACO—} wmir «fiefigooke "fio «fiefio| GND- 9

29 PCAPO AIO | DACO—} wmzx  «fiefin®oko "fio «fiefin| Avpo-  °

30 DGND S ¢oain-'pfisn’ Ko fi @ DGND< AGNDL ¢ Pum@®@— — 9 ~' fisnk™ dfi - A s
AL =3 A

31 QSPI DI QSPIz D » & o4 @ai Ot mal” Zi rA{<-: E)SPE D) % 14540
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