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BRZHREDRWRY . VDD =5V45%, VS+=5V#5%, VS—=-1V£5%, VS—=0V (Vin®D95%) . VIO =2.375V~2.625V, REFBUF =
4,006V, Y7V 7AW (fs) = 15MSPS. #'A > =037, 0.73, 0.87. 1.38, FXU2.25, T X TOMAAEITTMN~Tmax THE, T
DFA ABEITBWTEBA FFHVING 95% AN ICHIFRT % Z & T, VS-=0VTADC KT A /NICH4372 7 v bb— A& i L, HERE &
Nl EER TEET,

=1
RS A—4 TRAREH/AAVE B/ME R=E BXE Hifr!
RESOLUTION 18 Bits
ANALOG INPUT IMPEDANCE, Zin INL+, INT=, IN2+, IN2-, SJ+, SJ-[FL ¥
LTV R/ ZEERER
T4 2 =0.37 (FmEEHR (Re) =1375Q || 1816 Q
1000Q) . Vin =20V p-p
74> =073 (Re=1571Q%|1375Q) . Vin= 1268 Q
10V p-p
74 > =0.87. Vin=8.1912V p-p 2050 Q
74> =138, Vin=5V p-p 1407 Q
74> =225 (Re=1571Q|| 1000Q) . Vin= 935 Q
3V p-p
TEEBE
74> =0.37 (Re=1375Q| 1000Q) . Vin= 3143 Q
20V p-p
74> =073 (Re=1571Q|| 1375Q) . Vin= 2000 Q
10V p-p
74 > =0.87. Vin=8.1912V p-p 3143 Q
74> =138, Vin=5V p-p 2000 Q
74> =225 (Re=1571Q|| 1000Q) . Vin= 1222 Q
3Vpp
Input Capacitance IN1+, IN1- 3.3 pF
Differential Input Voltage Range, Vin® 74 > =0.37. Vin=22.141V p-p -11 +11 \%
4> =073, Vin=11.222V p-p -5.6 +5.6 v
54 > =0.87. Vin=9.416V p-p -4.7 +4.7 \%
54 > =138, Vin=5.936V p-p -2.9 +2.9 \%
4> =225, Vin=3.64V p-p -1.8 +1.8 v
THROUGHPUT
Complete Cycle 66.6 ns
Conversion Time 54 58 63 ns
Acquisition Phase* Time ns
between
conversions
(teve) — 39
Throughput Rate® 0.02 15 MSPS
Transient Response® TLRT—=)L - RTF9 T 52 ns
DC ACCURACY DUTLIY FEEUETER
No Missing Codes 18 Bits
Integral Nonlinearity (INL) Error
T4 =037, YUTNLIUF -75 -7,+15 +2.5 LSB
-23.4 -21.8,+46 +7.8 ppm
T4 =037, 8 -25 +15 +2.5 LSB
-7.8 +4.6 +7.8 ppm
T4 =073, 42 =087, M4V = -2.0 +1.0 +2.0 LSB
1.38, ¥4 v =225
-6.2 +3.1 +6.2 ppm
Differential Nonlinearity (DNL) Error ITRTOTAY -0.9 +0.5 +0.9 LSB
Transition Noise 742 =037, 54> =073 2.46 LSBrms
T4 =087. 42 =138, 4> =225 2.77 LSBrus
Gain Error TRTOTA > -0.025 +0.005 +0.025 %FS
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£1 &)

RFTA—4 TRAREH/AAVE =/ME REME =KE Byt
Gain Error Drift -0.36 +0.13 +0.36 ppm/°C
Offset Error -2.1 +2.1 mV
Offset Error Drift -12 +2.2 +12 ppm/°C
Common-Mode Rejection Ratio (CMRR), AVicm/AVospirr
Input Referred

TRTOTA Y 100 dB
Power Supply Rejection Ratio (PSRR)
Positive VDD = 4.75V~5.25V
TRTOTAY 107 dB
Negative VS+ = +5V, VS-=-0.75V~-1.25V
TRTOTA Y 105 dB
1/f Noise’ #1808 = 0.1Hz~10Hz 9 uV p-p
Input Current Noise f = 100kHz 1 pA/{ Hz

AC ACCURACY? DUTILIY RBLRUVEEER

Dynamic Range ANREE#EH (fin) = 1kHz. -60dBA S

F4>2 =037, 54> =073 89.5 91.5 dB

T4 =087, 4> =138, 4> =225 90.5 dB
Total RMS Noise, Referred to Output (RTO) 742 =037. 4> =073 77 MVRrms

T4 =087, 4> =138, 1> =225 86.47 MVRus
Input Voltage Noise 742 =037, 54> =073 9.49 nv/y Hz

742 =087, 42 =138, 142 =225 10.64 nV/ Hz
Signal-to-Noise Ratio (SNR) fin = 1kHz, -1dBFS 85.5 dB

74> =037, 74> =073 91 dB

T4 =087, 4> =138, 1> =225 90 dB

fin = 100kHz

74> =037, 74> =073 90.5 dB

T4 =087, 42 =138, 14> =225 89.5 dB

fin = IMHz

74> =073 83.2 dB

742 =087, 42 =138, 14> =225 80 dB
Signal-to-Noise-and-Distortion (SINAD) fin = 1kHz 85.4 dB

74> =037, 74> =087 90.4 dB

T4 =138, 42 =225 88.7 dB

fin = 100kHz

74> =037, 74> =073 89.3 dB

74> =087, 54> =138 88.4 dB

A2 =225 87.7 dB

fin = IMHz

74> =0.73 67.7 dB

74> =0.87 65.6 dB

74> =138 63.8 dB

T4 =225 61.7 dB
Total Harmonic Distortion (THD) fin = 1kHz

74> =0.37 -109.9 dB

T4 =073, 4> =87, 14> =138 -117 dB

T4 =225 -114.3 dB

fin = 100kHz

742 =037 -107.8 dB

T4 =073, 42 =225 -110 dB

74> =087, 74> =138 -111.4 dB
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®1 W)
IR A—4 TANEH /AP =/ME fRRRME =AE B!
fin = IMHz
742 =073 -67.9 dB
742 =087 -65.8 dB
742 =138 -63.9 dB
T4 =225 -61.8 dB
Spurious-Free Dynamic Range (SFDR) fin = 1kHz dB
742 =037, 142 =087 110.1 dB
T4 =073, 42 =138, 4> =225 1175 dB
fin = 100kHz
742 =037, 142 =087 104.1 dB
T4 =073, 42 =138, 4> =225 105.8 dB
fin = IMHz
74> =0.73 68.7 dB
742 =087 66.5 dB
74> =138 64.6 dB
T4 =225 62.5 dB
-3 dB Input Bandwidth, RC Filter HAEE (Vour) ZB) (Voutoire) =2V p-p 42 MHz
Aperture Delay® 0 ns
Aperture Jitter'© 0.25 PSRMS
REFERENCE
REFIN, Internal Reference Output Voltage | HAEH (lour) = OpA 2.028 2.048 2.068 \Y
Temperature Coefficient +5 +20 ppm/°C
Output Impedance 15 kQ
Line Regulation VDD = 4.75V~5.25V 0.3 mv/vV
Input Voltage Range REFIN2A—/I\— K54 J 2.028 2.048 2.068 \Y
Reference Buffer Output Voltage, REFBUF | REFIN = 2.048V 4.056 4.096 4.136 \%
Input Voltage Range REFBUF &7 —/\—F 54 J10 4.056 4.096 4.136 \Y
Load Current REFBUF = 4.096V (REFBUFZ#A—/\— K3 1.75 1.95 mA
147)
REFBUF = 4.096V (REFBUF&#—/\— K3 0.5 mA
147)
VCMOM
Common-Mode Output Voltage REFBUF = 4.096V. lour = OpA 2.028 2.048 2.028 \%
Output Impedance =1mA < lout < +1mA 15 Q
DIGITAL INPUTS
Logic Levels
Input Low Voltage, Vi VIO = 2.5V 0.6 \%
Input High Voltage, ViH VIO = 2.5V 1.7 \%
Digital Input Current Vin=0V~2.5V -10 +10 MA
Input Pin Capacitance 3 pF
CNV+/CNV- and CLK+/CLK- (LVDS
Clock Input)
Differential Input Voltage, Vip 175 350 650 mV
Common-Mode Input Voltage, Vicm 0.8 1.25 17 \%
DCO+/DCO-, DA+/DA—-, DB+/DB- (LVDS
Outputs)
Differential Output Voltage, Vop 100Q=B AT 247 350 454 mv
Common-Mode Output Voltage, Vos 100QEEN AT 1.125 1.25 1.375 \Y
POWER-DOWN MODE
ADC Driver (PDB_AMP)/ADC (PDB_ADC)
Low AWESE Ky I Bl N <1 \Y
analog.com.jp Rev. A |5/37
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®1 #EE)
IRGA—4 TAMEHE/AADH =/ME fRRRME PN -] HfT!
High A 2—T)b, BEEER >1.7 \Y
POWER REQUIREMENTS
VDD 4.75 5 5.25 \Y,
VS+ 3 5 VS-+10 Y,
VS- VS+-10 0 +0.1 Y,
VIO 2.375 25 2.625 \Y,
Total Standby Current!2 13 B, IRTOTFNAA AN R—T)L 45 52 mA
B, TRTOTNARANTARI—T )L 0.1 0.4 pA
ADAQ23878 Current Draw
VDD 4.6 55 mA
VS+/VS- 4 5.5 mA
VIO 40 42 mA
ADAQ23878 Power Dissipation VDD =5V, VS+ =5V, VS-=0V
VDD 19 26.25 mwW
VS+/VS- 74> =0.37 24 28.875 mw
VIO 1L—r - F—FH 100 110.25 mwW
Total 143 165.375 mwW
TEMPERATURE RANGE
Specified Performance Tuin~Twax -40 +85 °C

LSBidfx FArE y FZEWR L ET, ANICHE L7ZLSBOEA T, ANEERPHICE U TELLET,
IN2 = DiPassivefiii O IEHE e fli % K> H121E, 7 A VL (Re) =1571.4286& L £,
ZEE AN FEIVINE, 61~ [X6512 LV RSN D AT T E - — NEERMEANICID 2 L8R H Y £9, Vind, #HT 2VSHVS-EIR L —/WITIKE L ET,

TIAYVay s 7e2—ALiE, ADAQ23BT8HAISMSPSD Z/L—F ' |« L— P TEMEL TWBHEIL, ANF TV T« av T U b RNHio A EE AT 5
DI TE DR TT,

fs = IBMHz DA T4, REFBUFEE (lrersur) 1T A/L—7"> k « L— MIxl LEBRAICEL L E T,

EEISEIT. ADAQ23878A £1LSBLAPNIDKEIE TT N R — IV AT AT » TR T 5 DI KR T, e EOMREIIHMR L TOETH, 72 hOXRITT,
HB6DLUF ) A X+ Ty hEZBRLTLIIEE,

BHTHEDRWIEY . T TRIESNDITRTCOACHEIZZ VA — L AN LY (FSR) #HMEL L, A A7 —L L V1IBERWANERSTF A & E

o

9 FHE EOMEREIIRER L TOETA, TR ORI T,

10 REFBUFZ A —/— R I A 79 54813, REFIN=OVIZREL THIY 77 LU A - Ny 77 &4 T7IZLET, FFlicO WL, EEY 77 L AAIO®7 Ve
VEBBLTLIEEN,

11 VCMOEE L, MoEEICHEN T& £3, 220, (HRE SN-HIA CVCMOBREN L E R REEHERIT 2 L 51c, Ny 77 Z2EA L CEELZRE L T &0,
12 BEITE L TTRTOT VH VAT ZVIOE 72 I XGNDICHEHE L £ 3,

13774V ary - 7x—XW,

14 2L—r - E— R T, VIODHEHEEJFTLIL—r - E— FEVHI0MWEL 720 £7,

B W N P

0 ~N o O
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BICHREDRWRY . VDD =5V+5%, VS+=5V+5%, VS—=

—1V£5%, VS—==0V (Vind95%) . VIO =2.375V~2.625V, REFBUF =

4096V, Vo7V o TEBEER (fs) =15MSPS, &4 =037, 0.73, 0.87, 1.38, 3L U2.25, T X TOMHARIITMN~Tmax THUE,

R2FPEN A VB—T1—RADBRA3IY

Parameter Symbol Min Typ Max Unit
Sampling Frequency fampL 0.02 15 MSPS
Conversion Time—CNV1 Rising Edge to Data Available tcony 54 58 63 ns
Acquisition Phase taca toye -39 ns
Time Between Conversions teve 66.6 50,000 ns
CNVz High Time tenvn 5 ns
CNVz Low Time ton 8 ns
CNVt Rising Edge to First CLKz Rising Edge from the Same Conversion trRsTCLK 65 ns
CNVt Rising Edge to Last CLK+ Falling Edge from the Previous Conversion f asTCLK 49 ns
CLKz to DCOt Delay teikoco 0.7 1.3 2.3 ns
CLKz Low Time tok 1.25 ns
CLKz High Time teikn 1.26 ns
CLKz to DAL/DBz Delay teLko 0.7 1.3 2.3 ns
DCO+ to DA+/DB+ Skew tsew =200 0 +200 ps
Sampling Delay Time tap 0 ns
Sampling Delay Jitter tirER 0.25 PSRMS
2439

SAMPLE N

—b-tAP--— SAMPLE N+1

ANALOG .._-——‘""”—\//"
INPUT

- taca

INPUT ACQUISITION

INPUT ACQUISITION

|- tCNVH 2]

CNV— ~~== =\~~~ "TTT--Tmmsmmmmssm-m—---e-

CNV+

CLK+

S—

CLK~-.

DCO+
DCO- -

PRy I L) B | [ - Y | N PO B S - -1 LR I L Sy | I PR B LA
DA+
Pl lefoleoe Lo ekl deobede ol eoee | o ool
DA—

OUTPUT DATA FROM SAMPLE N—1 OUTPUT DATA FROM SAMPLE N

K2 1L—2HAE—FDEA I VIE

analog.com.jp

OUTPUT DATA FROM SAMPLE N+1

0z

Rev. A |7/37


https://www.analog.com/jp/products/adaq23878.html
https://www.analog.com/jp/index.html

ADAQ23878

AR :

SAMPLE N

ANALOG f’a',\//
INPUT

SAMPLE N+1

taca -

INPUT ACQUISITION

N

INPUT ACQUISITION

DCO- .-

L

[ h !

- | - -
DA+
3 o7 Logico

DA—

|

2
3

LOGIC 0

"""""""""""" ANAN

.
a% -

DA+
DA—

)

2

.

OUTPUT DATA FROM SAMPLE N—1
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OUTPUT DATA FROM SAMPLE N

3. 2L—VHAE—FDEA4IVIE

DA+
DB-

DB+

- tCLKH —

_t .

teikoco

\

K4 F—2HADEAZIVIH

004

a#@ -
g

OUTPUT DATA FROM SAMPLE N+1
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Parameter Rating

Analog Inputs
IN1+, IN1- fo GND
IN2+, IN2- to GND

-12Vto+12Vor8 mA
=-12Vto +12V or 12 mA

Supply Voltage
VDD to GND 6v
VIO to GND 28V
VS+to VS- 1nv
VS+to GND -0.3Vto+11V
VS-to GND -11Vito+0.3V
REFBUF to GND -03VtoVDD+0.3V
REFIN to GND -0.3Vto+28V
Digital Inputs to GND -03VtoVIO+03V
Storage Temperature Range -65°C to +150°C

Junction Temperature 150°C

Lead Temperature Soldering 260°C reflow as per JEDEC J-
STD-020

RO REREZBZ DA NV AZMZ DL, T3 AIZE
D BEE 5252 RHV ET, THIEA NLVATEKROLE
EDZLOTHY, ABOENEE 7 2 ZFEHT 2 HEEL
LT AREFHICENET 5 2 L 2R BT 5 bOTHLY £
Mo T A AZRRRICH T 0 MR RERIRREIZELS &, T
A ADEIEMEICEBE 552 EBHV T,

analog.com.jp

RiEH

BWEREIE, 77V RREIESEE (PCB) Ok & BhEERSEIC R
HLTWES, PCBOIARGHIIL, MLOEEEZL S LER H Y
E36

= 4. BMEH

Package B¢
Type' 6, Wy ¥ gorrom Bictor Og  Unit
BC-100-7 [4843 |464 (2789 |99  |3515 [3324 |°CW

1 F A BMERML: BURHLO Y I = L—3 3 LfHIE, 1SOP JEDEC PCBA{#/H L7~
OicTor 2 BRE . BT &1 2 722S2P JEDEC PCB & i L 7233 A DIE T4,

HEMWE (ESD) T

AT OESDIE %, ESDIZHUE /AR T A A%, ESDILIR#E S
TBRBE TR IS BEIcorEH I NET,

ANEET L (HBM) [ZANSI/ESDA/JEDEC JS-00LIZHEHLL TV &,
BRFBEEET A A - 5/ (FICDM) [ZANSI/ESDA/JEDEC
JS-0021Z¥#EfLL TV E T,

ADAQ23878MESDERK
£ 5. ADAQ23878, 1007R—JLCSP_BGA

ESD Model Withstand Threshold (V)
HBM 2250

FICDM 1000

ESDICEE T 5 E

ESD (HERE) OREEBEZITPTUVTFNLRTT,
BRIZHFUOLT/AA APEBAR— FIE, RAMSNBEVEERE
‘ FTEHEIENHBYET, AEREILHBMBOBEHBENTHD
‘?: \ ESD REEBENE L TIELWETA., TNAMZAFIRILE
—DOHERELEHE 156, BELELLARELSHY ET,
Lz > T, HEESIEOHEET 2T 5716, ESD IZxt
FTHEULFHIEEZE LD LEHEOLET,
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011..111
011...110
011...101

100...010 —
100...001 —
100...000 o2 -
—FSR ‘ |_Fsr+1LsB +FSR_1 LSB
—FSR+0.5LSB +FSR—1.5LSB
ANALOG INPUT

UMODULE CODE (TWOS COMPLEMENT)

aro

71. ADAQ23878DIREMEH (FSRIETILRT—)L - L)
£ 7. HAa—FEAIEREDERE

Digital Output Code

(Twos Complement,
Description Inputs Voltages Hex)
FSR-1LSB (131,071 x Vigee)/ (131,072 x gain) | Ox1FFFF
Midscale +1LSB | Vrer/(131,072 x gain) 0x00001
Midscale ov 0x00000
Midscale - 1LSB | -Vpee/ (131,072 x gain) Ox3FFFF
-FSR +1LSB =(131,071 x Ver)/ (131,072 x gain) | 0x20001
-FSR =Vper X gain 0x20000
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7T r— 3 ViEH
REALT TVr—2avE
[(72~[X]761%, ZEENE =% ADAQ23878 D4 AJNZEIINT 2354 D
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155 % ADAQ23878 D A /) DIDIZEINNT B & DR FAN 2T 7Y
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28lL, FTEDT A » ETIFIADNFHEA T > a Loxt LTATE
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®8 M URELEANEHR

g4 AFEEE EECOANESR TR Mg
0.37 +10V IN2+, IN2- OUT+, IN1-, OUT-, INHEVIFFELHTERLET (M72EH77288)
0.73 £5V IN1+. IN1- OUT+, IN2-, OUT-, IN2+EVI[EFELHTEBLET (M73LH78%SR) .
0.87 +4.096V IN2+, IN2- INL+E Y EINT-E V70— MREDOFEFITLET (M74&M7923])
1.38 +2.5V IN1+, IN1- IN2+E D EIN2-EvE7Aa— MREOFFICLET (H75EH79%28R)
225 1.5V IN2+/IN1+, IN2-/IN1- IN2—_ IN1={ IN2+, INI+EVITFELHTHERLET (M76LH81ESH) .
EXAMPLE1 EXAMPLE2 EXAMPLE 3 v+ REFIN  VCMO  REFBUF VDD
IN2+ PASSIVES)
+10V A
(N1 -
[ ]
H +5V 13750 3 \R vio
W ! } 2.6pF 61
N2+ \ L vl & wof CNV+, CNV—
oV A oV vemo —{ ks FDA> . <1s-Brr. 15MSPS ADC 32:}’2’“‘; ég;’*"“‘
T
B  2.6pF L 2490 GBZPF CLK+, CLK—
= -|:3759 b3 6“-1 HF SERIAL LVDS
! ADAQ23878 | INTERFACE
_ov v ~— L A
10V IN2 s s L s
a PDB_AMP  VsS— GND PDB_ADC 5
72. ZEIA NH#ERDADAQ23878. 41 > =0.37. =10 VD AHEHE
EXAMPLE1 EXAMPLE 2 EXAMPLE 3 Vﬁ\* RE_F‘IN V(;!flo REFBUF VDD
pS
L
;o
+T.5VE +7.5V] + BV . 15kQ
|‘ ‘J ouT+ 15710 1 . REE.IM&V c e A
5V R IN2— 13750 3 6“- H T vio
vyl
IN2+ IN1- O~ b 2.6pF
28N . T 2490 ¥ TOF / CNV+, CNV—
oV ovr oV - vCMO —| Hs FDA> < 18-BIT, 15MSPS ADC DA+/DA—, DB+/DB—
_2.5v%! S+ T Sa—y DCO+, DCO-
TUINZ- Nt+ o b 2.6pF 9 82pF CLK+, CLK~
IN1+ H
_sy N1+, < 0.1pF
v IN2+ 13750 3 K SERIAL LVDS
' \ 7.5V - T 6 ADAQ23878 | INTERFACE
-7.5V _svl ouT +
r e ~
A \ 9 9 & 9
—10VIN1- PDB_AMP VS GND PDB_ADC =
73. ZEB)A N DADAQ23878. 44 > =0.73, =5 VDA N&E
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I i
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Vi
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~1.25V| %
IN2—- N1+ O-
375V
-5y - -5V ouT-
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675 *, Nz
i
agsviY — 7sv| T8V ouT-
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825V, Y
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y 2
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I
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b 2,

6pF

1
-[13759 3
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ADAQ23878

%
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Fa
L

GND

U
PDB_ADC

76. EMANMAMDADAQ23878, 4 1 =225, £15VDANKH

vio

CNV+, CNV—
DA+/DA—, DB+/DB—
DCO+, DCO-
CLK+, CLK—

SERIAL LVDS
INTERFACE

vio

CNV+, CNV-—
DA+/DA—, DB+/DB—
DCO+, DCO—
CLK+, CLK—

SERIAL LVDS
INTERFACE

vio

CNV+, CNV—
DA+/DA—, DB+/DB—
DCO+, DCO—
CLK+, CLK—

SERIAL LVDS
INTERFACE
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+5V | INT+ ouT+ 15710 REFERENCE
IN2—
IN1— ) 2.6pF
ov
SJ-
SJ+
SV IN1+O--- b 2.6pF
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ouT— ADAQ23878
FanY
S S A A
PDB_AMP  VS— GND PDB_ADC
78. YU ILT Y FAN#ERDADAQ23878, 41 > =0.73
GAIN = 0.87 vS+ REFIN  VCMO  REFBUF VDD
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N2 ouT+
+ 15710
+4.096V - IN2— 13750 %
IN1— b 2.6pF
ov
SJ- 1_
VEMO —
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S S S A
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79. YUY FANERKRDADAQ23878. 71 > =0.87
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CNV+, CNV-
DA+/DA—, DB+/DB—
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CLK+, CLK—

SERIAL LVDS
INTERFACE

076

VIO

CNV+, CNV-
DA+/DA—, DB+/DB—
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SERIAL LVDS
INTERFACE
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SERIAL LVDS
INTERFACE
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X 80. LY ILIT Y FAHERDADAQ23878, &'4( > =1.38

REFIN
O

VCMO  REFBUF VDD
O

fPASiI-@

NTEERATED

15710

IN2— Jjarsn 3
IN1= p 2.6pF T
-VCMO—
INT+ b 2.6pF L
o- >
IN2+ 137503 ADAQ2
OUT— : Q23878
e e e
S s s
PDB_AMP GND PDB_ADC
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LE7, X592, VS+, VDD, VIODZEIROMEEE 2L LD
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Model' Temperature Range Package Description Package Option
ADAQ23878BBCZ | -40°C to +85°C | 100-Ball CSP-BGA (9mm x 9mm x 2.268mm) | BC-100-7
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Model' Description
EVAL-ADAQ23878FMCZ | Evaluation Board
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