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LTC2378-16
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(Note 1. 2)
EETRTBIE (VDD) oo 28V FIYILHAEE
EETREBIE (OVDD) weovvceeeeeeeeeeeeeeeeee e 6V (NOtE 3) oo, (GND -0.3V) ~ (0Vpp +0.3V)
DT FLVAANTTREF) e, 6V BB TIEZK e, 500mwW
7FAT ANEE (Note 3) BEREEHE
INFOINT s (GND -0.3V) ~ (REF +0.3V) LTC2378C ... 0°C~70°C
REF/DGC A3 (Note 3)................ (GND -0.3V) ~ (REF+0.3V) LTC2378I ..o -40°C~85°C
FTIUYIVANEE LTC2378H ... -40°C~125°C
(NOtE 3) oo, (GND -0.3V) ~(0Vpp +0.3V) REFBEEEF. ..o —65°C~150°C
EVEE
TOP VIEW
o E = o
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GNDJ31 : | 114§ SDO Vpp 200 115 OVpp
wE g e #9  Eid
Ly E1N GND 1 12) RoL/sDI = 12 RDL/SDI
onfer | ifan 1 G
REFL71 | 10§ GND REF/DGC 8 O S0 oy
REFDGC [ 81 ~\————/ 9] cNV
MS PACKAGE
DE PACKAGE 16-LEAD PLASTIC MSOP
16-LEAD (4mm x 3mm) PLASTIC DFN Tymax = 150°C, 6ya = 110°C/W
Tymax = 150°C, 8ya = 40°C/W
EXPOSED PAD (PIN 17) IS GND, MUST BE SOLDERED TO PCB
FIEEER
07— T=7T7VR)=) BqEN—FVT* Nyor—y i EE
LTC2378CMS-16#PBF LTC2378CMS-16#TRPBF | 237816 16-Lead Plastic MSOP 0°Cto 70°C
LTC2378IMS-16#PBF LTC2378IMS-16#TRPBF 237816 16-Lead Plastic MSOP -40°C t0 85°C
LTC2378HMS-16#PBF LTC2378HMS-16#TRPBF | 237816 16-Lead Plastic MSOP -40°C t0 125°C
LTC2378CDE-16#PBF LTC2378CDE-16#TRPBF 23786 16-Lead (4mmx3mm) Plastic DFN 0°Cto 70°C
LTC2378IDE-16#PBF LTC2378IDE-16#TRPBF 23786 16-Lead (4mmx3mm) Plastic DFN -40°C t0 85°C
SSICEWVEMERESHE TREINDT/\A RCDONWTIE A F T REBECEBVWEDELES W, “BRES L—REHFEROIYTFOINILTHIISNET,
FHEEDIMN—Z R OBBOFHEMICOWTIE, B EFEHRBECSEWEDEIZE,
7Y —HROB BT —F 2 7 OFEMIC DL T, hitp://www.linear-tech.co.jp/leadfree/ Z ZELFZE L\,
F—7T7RU—)LOERRDEEMICDULTIL, hitp://www.linear-tech.co.jp/tapeandreel/ = ZEBEL W\,
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LTC2378-16

B o rearEEREcORBEEERT S, 2N Ta = 25 TOIE, (Note 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

Vin+ Absolute Input Range (IN*) (Note 5) ® | 005 VRer +0.05 Vv

Vin- Absolute Input Range (IN7) (Note 5) ® | 005 VRer +0.05 Vv

Vin+— V- | Input Differential Voltage Range Vin = Vin+ - Vin- ® | Vger +VREF Vv

Vem Common-Mode Input Range ® |VRer/2-0.1  VREp/2 VR5F1/2+ Vv

[N Analog Input Leakage Current ® +1 HA

Cin Analog Input Capacitance Sample Mode 45 pF

Hold Mode 5 pF

CMRR Input Common Mode Rejection Ratio fin = 500kHz 86 aB

AVIN=ZDFFE o pemirREnmEcoRBIEERRT 3. ZhUSHETa = 25°C TOE, (Note 4)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

Resolution ® 16 Bits

No Missing Codes ® 16 Bits

Transition Noise 0.15 LSBrms

INL Integral Linearity Error (Note 6) ® | -05 +0.2 0.5 LSB

DNL Differential Linearity Error ® | 05 +0.1 0.5 LSB

BZE Bipolar Zero-Scale Error (Note 7) ® -4 0 4 LSB

Bipolar Zero-Scale Error Drift 1 mLSB/°C

FSE Bipolar Full-Scale Error (Note 7) ® -13 +2 13 LSB

Bipolar Full-Scale Error Drift +0.05 ppm/°C
ZATIVIREE o zesitREmECOREEEERT 3. ThBSHETr = 25°C, Aw = ~1dBFS TOE, (Note 4. 8)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

SINAD Signal-to-(Noise + Distortion) Ratio fiN = 2kHz, VRep = 5V ® 94.6 97 aB

fin = 2kHz, VRer = 5V, (H-Grade) ® 945 97 aB

SNR Signal-to-Noise Ratio fin = 2kHz, VRer = 5V L (] 95.3 97 dB

fin = 2kHz, VRer = 5V, REF/DGC = GND ® | 945 96.4 aB

fin = 2kHz, VRer = 2.5V ® | 921 95 dB

fin = 2kHz, VRer = 5V (H-Grade) ® | 92 97 dB

fin = 2kHz, VRrer = 5V, REF/DGC = GND (H-Grade) ® | 943 96.4 dB

fin = 2kHz, VRer = 2.5V (H-Grade) o 91.8 95 aB

THD Total Harmonic Distortion fin = 2kHz, VRer = 5V L ® -122 -103 aB

fin = 2kHz, VRer = 5V, REF/DGC = GND ° -126 -101 dB

fin = 2kHz, Ve = 2.5V ® -122 -102 dB

SFDR Spurious Free Dynamic Range fin = 2kHz, VRer = 5V ® 104 123 aB

-3dB Input Bandwidth 34 MHz

Aperture Delay 500 ps

Aperture Jitter 4 ps

Transient Response Full-Scale Step 460 ns
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LTC2378-16

JTT7LVAAT] e izeiitrnEammcnmREEEKkeT 3, ZUoHE Ty = 25 TOIE, (Note 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VREr Reference Voltage (Note 5) ® 2.5 5.1 Vv
[REF Reference Input Current (Note 9) ® 0.65 0.75 mA
VIHDGC High Level Input Voltage REF/DGC Pin ® | 0.8VRer Vv
ViLDGC Low Level Input Voltage REF/DGC Pin ® 0.2VRer v
TIRIVANETIRIVET] o pesiememmEcomisBeEks . ThSHETs = 255 TDIE. (Note 4)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
VIH High Level Input Voltage ® | 0.83<0Vpp V
ViL Low Level Input Voltage ® 0.2+ 0Vpp V
IIn Digital Input Current Vin =0V to OVpp ® -10 10 HA
Cin Digital Input Capacitance 5 pF
VoH High Level Output Voltage lp = -500pA ® | OVpp-0.2 V
VoL Low Level Qutput Voltage lo = 500pA ® 0.2 V
loz Hi-Z Output Leakage Current Vout =0V to OVpp ° -10 10 PA
Isource | Output Source Current Vour =0V -10 mA
IsInK Output Sink Current Vout = 0Vpp 10 mA
BHRET o zenrREmETORBEEERT 3, ZhLHE Ts = 25°C TDIE, (Note 4)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vbp Supply Voltage ® | 2375 2.5 2.625 Vv
OVpp Supply Voltage ® 1.71 5.25 V
lvop Supply Current 1Msps Sample Rate ® 54 6.3 mA
lovbp Supply Current 1Msps Sample Rate (G = 20pF) 0.2 mA
IpD Power Down Mode Conversion Done (lvpp + lovop + IREF) ® 0.9 90 pA
Ipp Power Down Mode Gonversion Done (lypp + lovop + IRer, H-Grade) o 0.9 140 pA
Pp Power Dissipation 1Msps Sample Rate 13.5 15.8 mW
Power Down Mode Conversion Done (lvop + lovop + IREF) 2.25 225 pw
Power Down Mode Conversion Done (lvpp + lovop + Irer, H-Grade) 2.25 315 pw
ADCDRAZIVIHHE o isenrmEmEcORISEERET 3, ZRSHETs = 259 TOIE, (Note 4)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fsmpL Maximum Sampling Frequency ® 1 Msps
tcony Conversion Time ® 460 527 ns
taca Acquisition Time taca = teve — teonv — teusyLH (Note 10) ® 460 ns
teye Time Between Conversions ® 1 1S
tonve CNV High Time ® 20 ns
tBUSYLH CNVT to BUSY Delay CL = 20pF ® 13 ns
tonvL Minimum Low Time for CNV (Note 11) L 20 ns
tauier SCK Quiet Time from CNVT (Note 10) ® 20 ns
tsck SCK Period (Note 11, 12) ° 10 ns
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LTC2378-16

ADCDZRA X/ HFiE

o I ENMEREHEFETORBEZBIKT Bo ENLISHETa = 25°C TOAE, (Note 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tsckH SCK High Time ® 4 ns
tsekL SCK Low Time ® 4 ns
tsspiscK SDI Setup Time From SCKT (Note 11) ® 4 ns
tHSDISCK SDI Hold Time From SCKT (Note 11) ® 1 ns
tsckeH SCK Period in Chain Mode tsckeH = tsspisck + tospo (Note 11) ® 13.5 ns
tpspo SDO Data Valid Delay from SCKT CL = 20pF (Note 11) ® 9.5 ns
tHSDO SDO Data Remains Valid Delay from SCKT CL = 20pF (Note 10) ® 1 ns
tsposusyL | SDO Data Valid Delay from BUSY{ CL = 20pF (Note 10) ® 5 ns
ten Bus Enable Time After RDLL (Note 11) ® 16 ns
tpIs Bus Relinquish Time After RDLT (Note 11) L 13 ns

Note 1: 8 AR ERICERSNIABZBA D AN LRET/NA Rk GBS 5257
BEMED BB REBICDICS> TIENRREREZMHICRT L, T/\A ROEEELFBICETLE
=52 BTN BB,

Note 2: IRTDEEEIFY TV REEEEICL TS,

Note 3: CNSDEYDEBEMNT T RETEISH. REFE/E0VopZ LEZE. AEDY A
A—RICL>TIZ VTSNS, COEGRIE. 75V R%ZTESH . REF&Tcid0VppZ L[E>
B ATH SYFFVITEE LB EBR<HEARI00MAD AN BRZLIET B ENTE S,

Note 4: Vpp = 2.5V, OVpp = 2.5V, REF =5V, Vgm = 2.5V, fsmpL = TMHz, REF/DGC = VRero
Note 5: #ESEENE S,

Note 6: FEDIEEIRMEIF. REDOEEMBOIY RRA Y MEBZERNSDI—ROFEEE
ULTERINTWS, REFEFLIBOFONSEESND,

A
2 0.8*0Vpp

0.2*0Vpp F————

—> tDELAY —> tpELAY
0.8*0Vpp 0.8*0Vpp
0.2*0Vpp 0.2*0Vpp

Note 7: N1 7/R—Z - EOXT —)LiEzE, H73—KAH0000 0000 0000 0000 & 1111 1111
111 1 OREZEIT DD T HEE, —05LSBHSRIES AT Y NBEETH D, 7
LRI =)L - A TR—F3REF. RHERFZEDOI—ROBRHRBBNSD-FS E/cld+FS
DRAEDT—ANT—ZADRET, AT Y MNREDFENEEND,

Note 8: dBRTRDINTDMRIK(EIL. VD) T 7LV ABETTILAT —)L 5V D AT = EHE
[CLTW3,

Note 9: fsmpL = 1MHzZo IRep i > 7L - L— M HBILTZE{L S %,

Note 10: FXEHT K> TIRAES N TVBD, TRAREINIEL,

Note 11: /X5 X—%(30Vpp = 1.71V. OVpp = 2.5V &KV 0Vpp = 5.25V TTRA RSN, {RifSh
TWa,

Note 12: 75 _END THIR T ZHE. HmA10ns Disck ICKDETRA100MHz DT oAy I E
IREMFIRETH B
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LTC2378-16

. < L — e
EEERERESFE  s2smpvu RO, Ta = 25°C. Vo = 2.5V, OVpp = 2.5V, View = 2.5V. REF = 5V fsmpL = 1Msps.
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LTC2378-16

35 Lk, _ .
*ELEE"J'E Hb%ll‘i FEHEWERD, Ta =25°C. Vpp = 2.5V, 0OVpp = 2.5V, Vem = 2.5V, REF =5V, fgmpL = TMsps,
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LTC2378-16
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LTC2378-16
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