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BRARHIE

BRAESBA B, V=27 VE525V, V  =165VE525V, V, =25 VNEHEER), {,, m=1MSPS, f_ =50MHz,
T,=-40°CE+125°C,
1.
BH MR RAFERE =/ME HENE =mX{E =Y}
B EEE f =10 kHzIE5% 3%
{51 L (SNR)? 66.5 69 dB
fsampLe = 500 kSPS 67.5 70 dB
{E 4L (SINAD)? 66 69 dB
I RFL(THDY -84 -79 dB
TeZ B zh 2 7E Bl (SFDR)? -85 -78 dB
LR HEIR? 5 ns
Lzdtsh? 40 ps
AT HRA T -3 dBH} 7.5 MHz
—0.1 dBH 1.2 MHz
B
Vag & 12 Bits
S AEZ (N>
Vprive < 3.3V +0.8 +1 LSB
Voawe > 33V, SRAISMIBY +1 LSB
53 AE 2 14 (DNL)? PRAUE1 20 TE R +0.3 +0.9 LSB
SR iR 22 +0.6 +2 LSB
Rt iR 22 +0.8 +3 LSB
SR ASAT AR FE(TUEY -2 LSB
[TEL PN
B LR IE 0 Vrer \'
B LR +1 A
LTPNG R
REERT B 7 pF
RERBZ b 1 pF
F i R A/
REF 2.485 2.5 2.525 v
REF 2.7 Vop \Y
i 2 +4.5 +25 ppm/°C
L2 PN
RMARHEEV,) 0.7 X Vorive \'%
WARHEIEV,) 0.3 X Vorve | V
L) WAIEIONA, V, =0V, . +1 WA
WA RZAC) 5 pF
B
?ﬁﬂj%Eﬁ‘E(VOH) Isource = 200 pA Vorive — 0.2 Y
i K EEHE(VOL) lsink = 200 pA 0.4 Vv
BEERBR +1 A
BEEmHAE 5 pF
i th gmis o o A
iR
Eidingal 650 ns
RER A R R > WA 350 ns
o iR 1 MSPS
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AD7091R
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Vo, 27 5.25 v
Vo 1.65 5.25 v
Ioo Vn=0V
EEHERX—E
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Vop =5.25V, fsamprie = 1 MSPS 388 449 MA
Voo =3V, fsaveie = 1 MSPS 349 408 pA
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HHB
Voo =5.25V 0.334 4.4 MA
V,, =525V, T,=—-40°C%+85°C 0.334 14 WA
Vop=3V 0.264 42 LA
V=3V, T,=—40°CE+85°C 0.264 12 WA
Iorive Vn=0V
IEH R —#ES
Vorve =5.25V 32 500 nA
Vorve =3V 28 500 nA
IEHEA—TAERE
Vorive = 5.25V, fsampie = 1 MSPS 42 86 pA
Vorve = 3V, fsavpie = 1 MSPS 17 20 pA
HrB
Vorve =5.25V 7 41 nA
Vorve =3V 2 28 nA
BIFEP, +Poae) Vn=0V
EEHER—HE
Vop = Vorve =5.25V 116 318 pw
Vob = Vorve =3V 65 101 pw
IEHREA—TAERE
Voo = Vorwve = 5.25V, fsampie = 1 MSPS 23 29 mwW
Voo = Vorve = 3V, fsaveie = 1 MSPS 1 1.3 mW
AR
Voo = Vprve = 5.25V 1.8 24 i
Voo = Vorve =3V 0.8 13 pwW
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AD7091R

5 | ML & F02h HE &R

NOTES

1. THE EXPOSED PAD IS NOT CONNECTED INTERNALLY.
FOR INCREASED RELIABILITY OF THE SOLDER JOINTS AND
FOR MAXIMUM THERMAL CAPABILITY, SOLDER THE EXPOSED

Vop 1}
REF\\/REFout 23
Vin 3|3

REGCAP 4|
GND 5[} |

'AD7091R | *
! TOPVIEW |
'(Not to Scale);
i le CONVST

____________

' 1110 Vprive

9 SDO
18 scLK
il7 Cs

PAD TO THE SUBSTRATE, GND.
3. 5| e & (105 | JILFCSP) 4. 5] AL & (105 JIMSOP)

5. 5| BIThRERR

10494-003
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LFCSP | MSOP ) B o
1 1 Voo HURA S [,V JEFEA2.7 VES25V, Rkt i I 5 [ 38 2 GND,
A7 1 LAY 4 2 10 PFFNO.1 pF,
2 2 REF/REFour | FEdir RN/t 5 B, DERAS [ GND, 2R SR L r A 2.2 uF,
FA P BE AT {8 B PR 2.5 VAR R, At R AR BN A it 35 P S Ak v v
HMIBEE L R A ATE 2.7 VRV,
3 3 Vin B . HnaB R AJC B0 VEY, .,
REGCAP PR SR U A L R I 2R S I . ERE Db 5 | i — AN 1 WP ARl R HR 2 GND,
UE5 A e R MR 1.8V,
5 5 GND B, Bh5 1R AD7091R E AT A FL IS Hy B v o . B A\ M55 2 2% ILGNDHLE
CONVST IFE, RSP BEh I i R 2R A . CONVST TR SRR 83 2 AR,
. I Haahik, .
7 7 cs ik, EBFAMERMA . CSTIRRFR, BTRLMER, XMEXT,
CSHI T 1t SP1 iz 2 5 3 A T 4540 i 1%
8 8 SCLK AT, 5 AR AT A .
9 9 SbO ATER S . B R DR T BRI AR 4 e 5 I
B AAESCLKE A B T BRI Z /ANt . B0 LAMSBAR 58 77 a4t
10 10 Vorive EEEIERA . L5 AR IR R e B R LR TR, V. SONDZ R b LA,
HeFF Ay ML RIE R 10 pFFNO.T wF, S5 | IR R RTE I 1.65 VES.25V,
1 N/A EPAD PRERRE, IRIERAMENIER, ARSI WA I T 3R KRR,
AR #E R SR BB SR GND
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BT (e

-20
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Vpp = 2.7V
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Ta=25°C

fin = 10kHz
fsampLe = 1 MSPS |

SNR = 69.32dB
SINAD = 68.66dB
THD = -84.42dB

FREQUENCY (kHz)
[l 5. #3251 g

V

V

Ta=25°C
fsampLe = 1 MSPS

T T
oD = 2.7V

DRIVE = 3.3V

INL (LSB)

1.0
0 512 1024 1536 2048 2560 3072 3584 4096
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6. HL FIINLPE G
1.0 T T
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0.8 VpRive = 3.3V ]
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| [ 1] |
F 02 | 1
9
S 00
=z
8 9.2 |
-0.4
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0 512 1024 1536 2048 2560 3072 3584 4096
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[&l7. #i I DNLPE g
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THD (dB)
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70 ——
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68 3.0v
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66
64
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60 | |
1 10 100
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0 TTTT T 71
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-20
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-40
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—60 — 3.0v
— 5.0V
-70
-80 >~ = o
]
-90
-100
10 100
INPUT FREQUENCY (kHz)
9. A [ H i L JE T THD S5 5 A TR 1% &
-50 T T T TTTTTT
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-60
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—65 /
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-70 /
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-80 /
-85
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SINAD (dB)

NUMBER OF OCCURRENCES (k)

tspo DELAY (ns)

jt

Iprive SUPPLY CURRENT (pA)

72

70

68

66

62

60

60

50

40

30

20

1 S;;—;:: -
-_ 2.7V
— 3.0V
— 5.0V
Tp=25°C
| |
1 10 100

INPUT FREQUENCY (kHz)

11 A [ 8 5 SINAD S BEU A S 9 K &

Vpp =V, =3V
53423 pp = VDRIVE
65k SAMPLES
Tp =25°C
6458 5655
2046 2047 2048 2049 2050
CODE

BE12. LV, /2R T B 77

Vorwve = 18V, +125°C

e

|

Vprive = 1.8V, +25°C /
A/
/

——

/

—

VpRive = 3V, +125°C

VpRive = 1.8V, ~40°C

—

Vprive = 3V, —40°C

T \
Vpbrive = 3V, #25°C

10 20
SDO CAPACITANCE LOAD (pF)

FE113. t, HER 5SDOHL ¥ SRV 5, WK T

30 40 50

10494-011

10494-013

2.502 .
Vbp = Vprive =3V
2.500
\\
2.498 \
2.49% \\
S 249
i
£ 2.492
2.490
— +25°C
2488 | — — ;ggog
— +125°C
2.486 ;
2.484 .
0 20 40 60 80 100 3
CURRENT LOAD (pA) g
14, A~ [l B T 26 o B 1 By 5 FEL O S R B K %
450 T
fsampLe = TMSPS
430 =
410 /’
z U
2 390 8
e
4
] — ——
;g} 550 /
% —
T 330
o
2
9 310
[=]
o
290 — —40°C
— +25°C
270 — +85°C
— +125°C
250 .
2.7 3.2 3.7 4.2 a7 5.2

10494-012

Vpp SUPPLY VOLTAGE (V)

10494-015

[E15. Al T, TAEHL 5V, H IR 5

920

80

70

60

50

40

30

20

K 16. Flali )& T
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L LA SV, L BHLUERI X 5

T
fsampLe = 1MSPS
vy =0V / /]
— —40°C
— +25°C
— +85°C |
— +125°C
!
.65 2.65 3.65 4.65 E
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TOTAL CURRENT (nA)

4000

3500

3000

2500

2000

1500

1000

500

T
— Vpp =3V, Vprive =3V
= Vpp =5V, Vprive = 5V

—Vpp =5V, Vprive = 3.3V

-40 25 85

OPERATING TEMPERATURE (°C)

P17, Al B B T B C A DO FE
(L L) 5 T PE R G 2

125

10494-032
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AE

R AELME(INL)

INL¥§ ADCAE 3 B % 5 — S5 ik ADCA 338 1R 5500 45 Y B2k
M KImZE, X TFAD7091R, 136 %A M4 b, s
TEIRTF 6 — A EE50.5 LSBAL B/, & EEsFi
Ja — /AN AR 0.5 LSBAL A il = 2,

5y dEL& 1 (DNL)
DNL$i§ ADCH E 2PN FH AR RS 2 1] 7 4528 AL 06 5 B AR Y
1 LSBAEALAA 2 [N 1 22 53¢

%iAiRE
SRR F— A B0 .. 0002100 ... 001)HIEKAE
SEARLE(BIIGND + 0.5 LSB) (%,

SR E
W5 IR 2 AE R IR B 25, RGO
TIOF111 .. 11)AERAS 1 SEA S (I, - 15 LSB) M,

KA RIFEER R0 i8]
RAERTEBOR 83 AL AR A5 R R S BREFAE K SRR TG4
R MUEARFEARETAG , RAFDRAFHORES i tH 8 B e &
fE(E20.5 LSBP)FT i IR I G 245 B & L By T 17 HR 93 ).

{SLREL(SNR)
SNRZ 5 FEADCH tH vt AT A5 Sxg s b, XRMES
RIS A RE, WA AR T Bl S U —HE
PR (E o/ 2 T A AR R PS5 2 0,
R B, AR/ R824t
REWL, AR, W F AR AR EAR
NAfrfEess, EUERLLBET R AR

Signal-to-Noise Ratio = (6.02N + 1.76) dB
B, 1207 %25 FISNRIR A 4 74dB,

{S4LL(SINAD)

SINAD J& 45 fE ADCHii th 3 AT O 15 5 0P 8 ROR B L. 5
50 IE K W Y U7 AR s R O — BB R R
(fSAMPLE/2)W) Bt A AE 2 B 5 5 R 7 iR, B4R 1
ENERIAERSET]

B ETFAEIRE (TUE)

TUER —AMErtrPhibe, @16, MMz,

EIERKHE(THD)
THDH& BT A I 33 5 R 52 D2 LM, X T AD7091R,
THDE L

JV2+V2 V2 +V 2+ V2

THD (dB) = 20 log

v,
Hrp,
V7 5 I R 5 PR 359 5 AR
V,. V.o Vo VRV TZIREBN KU DR R 35 5 A,
T =& G E (SFDR)

SED R FR Ay W A 185 D A% O %, 2 4 AE AD Chfy H S5
(—HE B, /2, BRESERINY, T—ARKDENY
TRV SR BT RE 2 e, @RI, SBUE R
YR d KT B P E L (E T U D HE T A IR ALY
ADC, fe K I A P A

ABER
ALEHE LA R M BTN 5 ADCRAHE A2 I M I
@

AL PR S5 R 2 AR BB A A I8 L2 57
LYEEE

AR IR AR HR R AR, AR R /1N0.1 dB
B3 dBI R ASIE
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AD7091R

TR

EHEEEE

AD7091R & — 3Kk 1243 UK 30 B B 46 2% (ADC), AT AE
I 4 (50 MHz SCLKIF Y51 MSPS) T Sk SIS HE(3V
Fil MSPSI S 5349 uA), %88 PF T LISR 2.7 V525V
HUAL TR

AD7091RERHE Jy P R FEIRFFADCRI B 78 0, SR/ 10
5IMILECSPFI103] IMSOPEF 4 , i B4 55 H 2 g 7
SERTEL, JER W I, o AT B A U 0 5 5 e
WO . % UCE AT B ADCHT R it B B ph P B 2 2k
AD709 1R i A9 e HL P 1 F ARG 6 v P, 4
WA ATGIRO VEV .

AD7091RE & P 4 HL BB I, W AE W I e 4 1] R JE X 45 FL
&, ARtk e R AT DB, W TAERK
1%

IR BRIRIE

AD7091Rf& 4 T o 7 14 i DACHI 36 BT TADC,
PSP 19 T 1% ADCHY SHUT R, 1817 HO R R
FEWYBEIIADC, SW2iH &, SWITETA, HEBEISHET
Witk REERZR AV, M55,

CHARGE
REDISTRIBUTION
DAC

SAMPLING
A CAPACITOR

ViN 0—o<—o—| h
swi1 CONTROL
B ACQUISITION - LoGIC
PHASE Sw2

COMPARATOR

GND
LDO/2

10494-017

[€118. ADCR FEI B2
Y ADCIHZEft, SW2lJF, MSW1E E A EBLE19),
Ao Lo e 2 AR AT ANy, 8 1) 22 o R A 40 BCDACHT L
AN SRR A R I TR, S B S A E
TR, YRGS EN IS, Rfukieem, HiHZ
1 ADCHYR tHARES . F2088 7R 1B ARADCHIfE 26 PR,

CHARGE
REDISTRIBUTION
DAC

SAMPLING
A CAPACITOR

ViNo—2 I 3
swi1 l CONTROL
B¢ conversion © SW2 - LoGIC
PHASE i

COMPARATOR

GND

10494-018

LDO/2
Kl 19. ADCH; 155 BE

ADCIEE R

AD7091RI i H 4 J5 XA bt b, P i AR BRAE A
HEHERLSBIAI P IEI(EI0S LSB, 15 LSBA4F) AT, AD7091R
HILSBR/NAV, ., /4096, FLERARL B HEANFEL20BT 7

A

1M1 .11 -
M1...
... 000 |
Y 1LSB = VRer/4096

.11

-
a
ey
eeoe
-
Jry
o
L1
P2

ADC CODE
2
oo

... 010

000 ... 001

000 ... 000 1 S T >

ov 1LSB Vger — 1LSB
ANALOG INPUT

[E20. AD7091RBE A8 {4 356 45 e

MEB/SMEBE AL IR
AD7091R V34 FF PA 5 5 L PR D S 5 e L PO

PRERAE i HL R IR IR (2.5 VIS B ICR R b . R
JEi# i REF, /REF 5 AL, 6 A PR L i Jamt, sk
MEETERE, Sbg A — AN RAE2.2 nFRYHL 2R 28,
22 uFE A e e G, IR HEHL RIAS2.5 V REF R
TR E50 ms(MLRUA),

BRBGUT, WEREERERESCE, BHAREXG, M
R B RN RIEE R A HIER, K5 A REIATH
e, kv v S VR TR I ) B e R A R K
# LRI A LT R

4R AD709 1RIFHMET L 3% 0 PR PRk o v T R, S B0k ik
e IR, ARG FHIE BTN LB

A DS HEMAD709 RIE L JE A e SR o
VEMEINT- 20k, P33 e ob P 1 ik B, SMBHE AN JE
HEHUEIAEL7 VEI525 VHGIP, If FLIVEHSIREF, /REF,
31,

LEX ]

(=3
=3
o

10494-019
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AD7091R
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fE 4100 nFFI10 pF, X EEH 28R A] RESEIL A0F5 1, W
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BUAE PERER B0 VRV W4 A VG, REF /REF 5]
JED I FH ML R 2.2 WP LA 8, RURR SF I S
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A D2
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NOTES

1. DURING THE CONVERSION PHASE, THE SWITCH IS OPEN.
DURING THE TRACK PHASE, THE SWITCH IS CLOSED.
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AD7091R
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AD7091R
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NOTES

1. EOC IS THE END OF A CONVERSION.

P27, FHBUS Y #5755 1 H 17 95 1 1 /7
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NOTES

1. EOC IS THE END OF A CONVERSION.
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sDO { CONVERSION DATA
NOTES

1. XX DON'T CARE.
2. EOC IS THE END OF A CONVERSION.
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SDO {_ CONVERSION DATA )

NOTES
1. XX DON'T CARE.
2. EOC IS THE END OF A CONVERSION.
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NOTES
1. XX DON'T CARE.

2. EOC IS THE END OF A CONVERSION.
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PIN 1 INDEX 2.00 0.35 | EXPOSED 2%
AREA "\ 1.90 0.30— ~J 0.80
> | 025 =
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PLANE 0_25’ - 0 203 REF
0.20

COMPLIANT TOJEDEC STANDARDS MO-229-WCED-3

[&132. 105 | 15 | FIZE#i8 J R #15 [LFCSP_WD]
3mmx2mm, Ik, WHG
(CP-10-12)

BERRSFRAf: mm

FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.
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EVAL-AD7091RSDZ PEAE R
EVAL-SDP-CB1Z PRAFa AR

' Z=15 Ay RoHSHRAERI AR
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