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UHF PACKAGE
38-LEAD (5mm x 7mm) PLASTIC QFN
Tymax = 125°C, 85 = 34°C/W
EXPOSED PAD (PIN #39) IS GND, MUST BE SOLDERED TO PCB

FEEH

M7V -t T=T7YRI)= qEY—F2J* Nyr—y RS
LTC2499CUHF#PBF LTC2499CUHF#TRPBF 2499 38-Lead (5mm x 7mm) Plastic QFN 0°Cto 70°C
LTC2499IUHF#PBF LTC24991UHF#TRPBF 2499 38-Lead (5Smm x 7mm) Plastic QFN -40°C to 85°C
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FT—77 > RU—)LOERRDFERICDULVTIE, http://www.linear-tech.co.jp/tapeandreel/ = Z B fEE W,
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BT (BEDERE)

oI ENMERESHBEDRBEEEKRT 3, FNUNITr = 25°CTDIE, (Note 3.4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Resolution (No Missing Codes) 0.1V < VRgr < Vg, —=FS < Vi < +FS (Note 5) 24 Bits
Integral Nonlinearity 9V < Vg < 5.5V, Vrer = 5Y, Viy(om) = 2.9V (Note 6) (] 2 10 ppm of Vggr
2.7V <V < 5.5Y, VRer = 2.5Y, Viy(owmy = 1.25V (Note 6) (] 1 ppm of Vger

Offset Error 2.5V < VRgr < Vg, GND < IN* = IN™ < Vg (Note 13) ° 0.5 2.5 v
Offset Error Drift 2.5V < Vggr < Vg, GND < INF = INT < Vg 10 nv/°C
Positive Full-Scale Error 2.5V < VRer < Ve, IN' = 0.75VRer, IN™ = 0.25VRer [ 25 ppm of Vger
Positive Full-Scale Error Drift 2.5V < Vpgr < Vg, IN* = 0.75VRer, IN™ = 0.25VRer 0.1 ppm of Vger/°C
Negative Full-Scale Error 2.5V < Vpgr < Vg, IN* = 0.25VRer, IN™ = 0.75VRer [ 25 ppm of Vger
Negative Full-Scale Error Drift 2.5V < Vg < Vg, IN* = 0.25VRer, IN™ = 0.75VRer 0.1 ppm of Vgge/°C
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LTC2499

EXRFE GBEDEE)

oI ENMFRESEE DRIBIEZEIRT Do TNLUINETy = 25°CTDIE, (Note 3.4)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Total Unadjusted Error 9V < Vg £5.5V, VRer = 2.5V, VIN(CM) =1.25V 15 ppm of Vger
5V < Vg 5.5V, VRegr = 5Y, VIN(CI\/I) =25V 15 ppm of VRer
2.7V < Vg < 5.5, VRer = 2.5Y, Viy(omy = 1.25V 15 ppm of VRer

Output Noise 2.7V < Vg < 5.5V, 2.5V < VRer < Vg, 0.6 UWRms
GND < IN* = IN™ < Vg (Note 12)

Internal PTAT Signal Ta=27°C (Note 13) 27.8 28.0 28.2 mV

Internal PTAT Temperature Coefficient 93.5 pv/ec

ETAVRFE 2f5&)

O LENMEREHHDRIBEZ BT B, NIy = 25°CTDIE, (Note 3.4)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Resolution (No Missing Codes) 0.1V < VR < Ve, —FS < Vi < +FS (Note 5) 24 Bits

Integral Nonlinearity 9V < Vg < 5.5V, Vrer = 5Y, Viy(om) = 2.5V (Note 6) 2 10 ppm of VRer
2.7V < Vg 5.5V, VRer = 2.5Y, IN(CM) = 1.25V (Note 6) 1 ppm of Vger

Offset Error 2.5V < VRgr < Vo, GND < IN* = IN™ < Vg (Note 13) 0.2 2 mV

Offset Error Drift 2.5V < VRgr < Ve, GND < IN* = IN™ < Vg 100 nv/°C

Positive Full-Scale Error 2.5V < VRer < Vg, IN* = 0.75VRer, IN™ = 0.25VRer 25 ppm of VRgr

Positive Full-Scale Error Drift 2.5V < Vggr < Vg, IN* = 0.75VRer, IN™ = 0.25VRer 0.1 ppm of Vper/°C

Negative Full-Scale Error 2.5V < VRer < Vg, IN' = 0.25VRer, INT= 0.75VRer 25 ppm of VRer

Negative Full-Scale Error Drift 2.5V < Vper < Vg, IN* = 0.25VRer, IN™ = 0.75VRer 0.1 ppm of Vpee/°C

Output Noise 5V < Vg 5.5V, VRep = 5V, GND < IN* = IN™ < Vg 0.85 UWRms

OV IN—Z2 D4

oI ENMFRESEEDMIBIEZERT Do ETNLUINEITA = 25°CTDIE, (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Input Common Mode Rejection DC 2.5V < VRgr < Ve, GND < IN* = IN™ < Vg (Note 5) ® | 140 dB

Input Common Mode Rejection 50Hz +2% 2.5V < Vpgr < Vg, GND < IN* = IN"< Vg (Notes 5,7) | @ | 140 dB

Input Common Mode Rejection 60Hz +2% 2.5V < Vpggr < Vg, GND < IN* = IN"< Vg (Notes 5, 8) | @ | 140 aB

Input Normal Mode Rejection 50Hz +2% 2.5V < Vpgr < Vg, GND < IN* = IN"< Vg (Notes 5,7) | @ | 110 120 dB

Input Normal Mode Rejection 60Hz +2% 2.5V < VRgr < Vg, GND < IN* = IN" < Vg (Notes 5,8) | @ | 110 120 dB

Input Normal Mode Rejection 50Hz/60Hz +2% | 2.5V < VRgr < Vg, GND < IN* = IN™ < Vg (Notes 5,9) | @ 87 dB

Reference Common Mode Rejection DC 2.5V < VRgr < Vo, GND < IN* = IN™ < Vg (Note 5) e | 120 140 dB

Power Supply Rejection DC VRer = 2.5V, IN* = IN"= GND 120 dB

Power Supply Rejection, 50Hz +2%, 60Hz +2% | Vggr = 2.5V, IN* = IN" = GND (Notes 7, 8, 9) 120 aB

7FRTANEVTTL VA

oI 2 ENMEREHEDRREZEET 5. 2N LIS ITa = 25°CTDIE, (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

IN* Absolute/Common Mode IN* Voltage GND - 0.3V Vg + 0.3V \

(IN* Corresponds to the Selected Positive Input Channel)
IN™ Absolute/Common Mode IN~ Voltage GND - 0.3V Voo + 0.3V \
(IN~ Corresponds to the Selected Negative Input Channel)
Vin Input Differential Voltage Range (IN* — IN7) ® -FS +FS \
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LTC2499

7FragAREITFL VA
oiX BN RERE RIS EEBIRT 50 ZNLIHET) = 25°CTOIE, (Note 3)

FS Full Scale of the Differential Input (IN* —IN") [ 0.5VRer V
LSB Least Significant Bit of the Output Code ° FS/2%4
REF* Absolute/Common Mode REF* Voltage [ 0.1 Ve V
REF~ Absolute/Common Mode REF~ Voltage ® GND REF*-0.1V V
VREF Reference Voltage Range (REF* — REFY) [ 0.1 Ve V
CS(IN*) IN* Sampling Capacitance 11 pF
CS(IN7) IN~ Sampling Capacitance 11 pF
CS(VRer) VRer Sampling Capacitance 11 pF
|DC_LEAK(IN+) IN* DC Leakage Current Sleep Mode, IN* = GND ([ ] -10 1 10 nA
|DC_LEAK(IN_) IN~ DC Leakage Current Sleep Mode, IN™ = GND [ ] -10 1 10 nA
Inc_Leak(rer") | REF* DC Leakage Current Sleep Mode, REF* = Vg [ -100 1 100 nA
Inc_Leak(rer) | REF~ DC Leakage Current Sleep Mode, REFF=GND | @ -100 1 100 nA
toPeN MUX Break-Before-Make 50 ns
QIRR MUX Off Isolation Vin = 2Vp.p DC to 1.8MHz 120 dB
2CADETIZIVHS
oI EMEREHE DR BREZTNRT 5. TNLUSITA = 25°CTDAE, (Note 3)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ViH High Level Input Voltage ® | 0.7Vge V
ViL Low Level Input Voltage [ 0.3Vge v
ViHa Low Level Input Voltage for Address Pins CAQ, CA1, CA2 [ 0.05V¢g V
and Pin fg
Via High Level Input Voltage for Address Pins CAO, CA1, CA2 ® | 0.95V¢g v
Rinn Eg[stistiance from CAO, CA1, CA2 to Vg to Set Chip Address [ ) 10 kQ
it to
Rine Resistance from CAO, CA1, CA2 to GND to Set Chip Address [ ) 10 kQ
Bitto 0
Rine Resistance from CAO, CA1, CA2 to GND or V¢ to Set Chip ® 2 MQ
Address Bit to Float
I Digital Input Current [ ) -10 10 pA
Vhys Hysteresis of Schmitt Trigger Inputs (Note 5) ® | 0.05V¢g V
VoL Low Level Output Voltage (SDA) [ =3mA [ ) 04 V
tor Output Fall Time Viyminy to Vi max) Bus Load Cg 10pFto | @ |20 +0.1Cg 250 ns
400pF (Note 14)
I Input Leakage 0.1Vge < Vin < Ve L 1 pA
Ceax External Capacitative Load on Chip Address Pins (CAO, CA1, ) 10 pF
CA2) for Valid Float
BIREM
oI LENMEREFHE DR BREZTNRT 5. TNLUSITA = 25°CTDAE, (Note 3)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Ve Supply Voltage [ 2.7 55 V
Ice Supply Current Conversion Current (Note 11) () 160 275 pA
Temperature Measurement (Note 11) [ 200 300 HA
Sleep Mode (Note 11) [ 1 2 HA
2499fd
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LTC2499

TIZIVARETIZIVET

oI ENEREHFDRBEZ BT B0 ENLUSETy = 25°CTDAE, (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
feosc External Oscillator Frequency Range (Note 16) ® 10 4000 kHz
tHeo External Oscillator High Period ® | 0125 100 ys
tLEo External Oscillator Low Period ® | 0125 100 Hs
tcony 1 Conversion Time for 1x Speed Mode 50Hz Mode ® | 157.2 160.3 163.5 ms
60Hz Mode e | 131 133.6 136.3 ms
Simultaneous 50Hz/60Hz Mode ® | 1441 146.9 149.9 ms
External Oscillator (Note 10) 41036/fggg (in kHz) ms
tcony 2 Conversion Time for 2x Speed Mode 50Hz Mode ® | 787 80.3 81.9 ms
60Hz Mode ® | 656 66.9 68.2 ms
Simultaneous 50Hz/60Hz Mode ® | 722 73.6 75.1 ms
External Oscillator (Note 10) 20556/frgg (in kHz) ms
12CRAZ TN
oI ENMFRESEE DRIBIEZERT Do TNLUMNETA = 25°CTDIE, (Note 3.15)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fsoL SCL Clock Frequency ° 0 400 kHz
tHD(sDA) Hold Time (Repeated) START Condition [ 0.6 Hs
fLow LOW Period of the SCL Pin [ 1.3 ps
tHiGH HIGH Period of the SCL Pin [ 0.6 us
tsu(sTa) Set-Up Time for a Repeated START Condition [ 0.6 us
tHD(DAT) Data Hold Time (] 0 0.9 us
tsu(pam) Data Set-Up Time (] 100 ns
tr Rise Time for SDA Signals (Note 14) ® | 20+0.1C 300 ns
ts Fall Time for SDA Signals (Note 14) ® | 20+0.1C 300 ns
tsu(sto) Set-Up Time for STOP Condition [ 0.6 Hs
tBUF Bus Free Time Between a Second START Condition [ 1.3 s

Note 1: 85 RAEIRICTH S NIBEEBZ D AN RITTINA RITKEHEEE 5250
BN B REFICOTc> TIBN BAEIREMICIR T & T/N\A ADERMEEHFamICBREE
=52 508N B2,

Note 2: £ TOEEEILGNDEEAEICLTWS,
Note 33 EFENRULRD Vg = 2.7V~5.5V

VIRercM = VRer/2. Fs = 0.5VRer

Vin = INT=IN" Vinom) = INT=INT) /20
ZZTUNTEINTIEBBIRENIANF ¥ RILTH B0
Note 4:SEE2AVE R, PIERZEHRY Oy & S Tcldfrose = 307.2KHZDSMRE IR Oy 4 - —X
=ES,
Note 5: SXEHC K> TIREES N TULS A, FRARSINARL,

Note 6: TE D IFE IR IE. EEEDIRZEMIRD LY R > N BEZERNSDI—ROFEEE
UTEBRINTWS REFEFLIBOFONSAESND,

Note 7:50HzE— R (RERFIRER) F/cldfrosc = 256kHz+2% (A EBFIRER)
Note 8:60HzE— R (RERFIRES) E/clfeosc = 307.2kHz+2% (A ERFIRES)
Note 9:50Hz/60Hz[RIRFE— N (REBFIRER) H7cldfeosc = 280kHz+£2% (A EBHIRER)

Note 10: SAERFHRER 13 fo > [T S 115, SR FEIRER D AR (frosc) IFkHz TR E T L
%o

Note 11: IVN\—% FREFIREFZEHET .

Note 12: H1 /- XICIEAERRIEENFIC K > THEL 2 DD EFN B,

Note 13: FREFH LT AN EDHEBICEDIREEE N T WS,

Note 14:Cp = 1ARD/ R > DpFE B fi & 2R E (10pF < Cp < 400pF)
Note 15: 2 TOMBEIEVIH (MiN) EViL(ax) DL ARILZEEEICLT WS,

Note 16: "EBEC T — % - L— MDY S7ICDWTE TP 7V r—y 3 VB, Ot r>avkE
Py

Ro
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LTC2499
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OFFSET ERROR (ppm of Vger)
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LTC2499

1EZAER G A
NERINY TP IIEAVYE—TVAANNES X,
Po7DA7EyMIEBNICEEILEND
LTC2499 A3 ADC
ANALOG 17 INPUT with | SPA [«
INPUTS MUX HE|E EASY DRIVE | SCL |¢—

2|2 INPUTS

21D

==

[2 —
1 1k
1/2 LTC6078 v
e 1J O
B ER
HRES A ER
LT1236A-5 FEEANY R 2y 7 077 LV A5V YIRS EE 1 5 K0.05%, BV 7 b2 5ppm/°C
LT1460 RATUNRT =) =R TP LV A YIRS L 1 5 K0.075%, BV 7 k1K 10ppm/C
LT1790 747887 —SOT-23{EHKY 7 7LV R 773 — BIIRS I : 552 K0.05%. V) 7 b 25K 10ppm/°C
LTC2400 24E" 1 No Latency AX ADC, SO-8 /A4 A:0.3ppm, INL : 4ppm, 2 AFHERAFE 1 10ppm., 2000 A
LTC2410 24E» b, No Latency AZ ADC, B A& /A X:0.84VRMs. INL:2ppm
LTC2411/ 24w I, No Latency AS ADC, Z2H8) A JJ{ &, MSOP /4 A :1.451VRms. INL : 4ppm, 50Hz/60Hz[F R} 2
LTC2411-1 (LTC2411-1)
LTC2413 24E" I+ No Latency AX ADC., ZE) A S & 50Hz/60HzIFIINFER 2, /A X :800nVRms
LTC2440 24y b K/ A AAZ ADC 3.5kHzHiJL— b, /4 X:200nV, 24.6ENOB
LTC2442 WIET7 v 7' 24y b Ei#2/4F % 3 )VAS ADC Hi7L— b :8kHz, /A X:200nV., 50Hz/60H IR 2=
LTC2449 24Ey b ELH8/16F ¥ F)LAS ADC HiJL— b :8kHz, /A 2 :200nV, 50Hz/60HZIFIRFER 2
LTC2480/ 16E 124y FAS ADC, Easy Drive AJIf &, 6000V /4 R, |16EY FE24E Y b A=Y a Vi3V T
LTC2482/LTC2484 | 7' 77 LAlHE 2 A1, B X NREE £ >+
LTC2481/ 16E 124E» FAZ ADC, Easy Drive AJIf &, 6000V /4 R, |16EY FE24E Y b N—Y a v iV Al
LTC2483/LTC2485 |I>°CA ¥ ¥ 72—, 7075 LT HER A, B X RS £ o4
LTC2496 Easy Drive AJJEXUSPIA > 8 7 = —Af} & LTC2498/LTC2449¢ v H A
16E 18/16F ¥ #)LVAS ADC
LTC2497 Easy Drive AIB L ONPCA V8 72— A & LTC2499¢L v H i
16E }8/16F ¥ #)LAZ ADC

LTC2498 Easy Drive AJJEXUSPIA 8 72 —R, LTC2496/LTC2449¢ £ v H

IE X YA E24E Y h8/16F v 2 ILAS ADC
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