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X R AKEN EVEE
(Note 1.2)
EETREEE (VGC) woveveveeeeeeeeeeeeeeeee e e —0.3V~3.6V SENSEB SENSEA }
EIREE (Vpp. OVpp) ~0.3V~4V — -
BIR YOVDD) e :  sEBEEEEEEEEERL
TIZIWHADTZY REE(OGND) ... -0.3V~1V NAF — s eEmEEEBl OVop
ATIEIFE (INFUINT) e £10mA | - = e ——
DACDT V9L AHBE I{! " ono
(CS/LD. SDISCK) e —0.3V~6V |, (W ® el L L
FIYILANEE HE HEEEENBN:
(AMPSHDNZZBRS) covveeeececeeeeee, —0.3V~(Vpp+0.3V) HEN HEENENNBN/p 06D
FIYIVANERE me-—l |l | H H B H N i HE N
(AMPSHDN) ..o -03V~(Vec+03Y) e @M E EEmEE E N EE
TIZIHEABE oo —0.3V~(0Vpp+0.3V) oNEEN .?I. EEEP A_OVDD
FERESH 1 2|3|4 5 6|7 8 9 10 11 12
LTMOO002C ... 0°C~70°C CLKA CLKB o reoL DATA
LTIMOOO02L.......eceeeeeeeeeeeeeeeeeeeee e —-40°C~85C A PACKAGE
RIEREEHE ..o —-65°C~125°C 108-LEAD (15mm x 11.25mm x 2.32mm)
Tymax = 125°C, 644 = 19°C/W, 8,¢T0p = 16°C/W, 80807 = 6°C/W
6,4 DERIVED FROM 101.5mm  114.5mm PCB WITH 4 LAYERS
WEIGHT = 0.935¢
REEHR
7 —ik oA BRY—X27 |y o—=Y REEE
LTM9002CV-AA#PBF LTM9002CV-AA#PBF LTM9002VAA 108-Lead (15mm x 11.25mm x 2.3mm) LGA 0°C to 70°C
LTM9002CV-LA#PBF LTM9002CV-LA#PBF LTM9002VLA 108-Lead (15mm x 11.25mm x 2.3mm) LGA 0°Cto 70°C
LTM9002IV-AA#PBF LTM9002IV-AA#PBF LTM9002VAA 108-Lead (15mm x 11.25mm x 2.3mm) LGA —-40°C to 85°C
LTM9002IV-LA#PBF LTM9002IV-LA#PBF LTM9002VLA 108-Lead (15mm x 11.25mm x 2.3mm) LGA —-40°C to 85°C
EDEWBERERETREESNS T/ XCOWTIE EHABEVE LIRS, REERIEEEOIVFFOSNLTHISNET.,
A7 —BROY—F 2T OIS D ULVTIE, http://www.linear-tech.co.jp/leadfree/ & B2 X W,
ZDHBIE LA TORMEESNET, FEMICDUWTIZ, http:/www.linear-tech.co.jp/packaging/ ZZ B T E W\,
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LTMQ002

OILENMERESHE DRIREZERT Do TNUUMNETA = 25°CTDIE, (Note 3)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Gpirr Gain DC, LTM9002-AA 25 26 27 dB
fiy = 140MHz 25 dB
Channel A, DC (LTM9002-LA) 19.4 20 20.6 dB
fiy = 15MHz 19 dB
Channel B, DC (LTM9002-LA) 75 8 8.5 dB
fiy = 15MHz 7 dB
GTemP Gain Temperature Drift Vin = MAX, (Note 3) 1.5 mdB/°C
Gain Matching External Reference 5 mdB
Vin Input Voltage Range for —1dBFS Both Channels, fjy = 140MHz (LTM9002-AA) 100 mVp_p
Channel A, fjy = 15MHz (LTM9002-LA) 200 mVp_p
Channel B, fjy = 15MHz (LTM9002-LA) 800 mVp_p
Vinem Input Common Mode Voltage Range 1 1.5 \
Rinpire Differential Input Impedance Both Channels (LTM9002-AA) 50 Q
Channel A (LTM9002-LA) 200 Q
Channel B (LTM9002-LA) 400 Q
CinDIFF Differential Input Capacitance Includes Parasitic 1 pF
Vos Offset Error (Note 5) Including Amplifier and ADC -5 0.3 5 mV
Offset Matching 0.3 mv
Offset Drift Including Amplifier and ADC +10 pv/eC
CMRR Common Mode Rejection Ratio 50 aB
ISENSE SENSE Input Leakage 0V < SENSE < 1V -3 3 HA
ImoDE MODE Input Leakage 0V < MODE < Vpp -3 3 pA
tap Sample and Hold Acquisition Delay Time 0 ns
tITTER Sample-and-Hold Acquisition Delay Time Jitter 0.2 PSRMS
OV IN—Z2 D
o2 ENFRE B DRIREZ R I TNUNITA = 25°CTDAE, (Note 3)
SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
ADCO%51E
Resolution (No Missing Codes) LTM9002-AA 14 Bits
LTM9002-LA 12 Bits
INL Integral Linearity Error (Note 4) LTM9002-AA +1.5 LSB
LTM9002-LA +0.3 LSB
DNL Differential Linearity Error LTM9002-AA -1 +0.6 1 LSB
LTM9002-LA -1 +0.2 1 LSB
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LTMS002

BAFZIvIREE
ol R EE R ERE DRUSEE T, NS ETs = 25°CTOIE, AF = —1dBFS, (Note 3)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
SNR Signal-to-Noise Ratio 70MHz Input (Both Channels), LTM9002-AA 66 dBFS
140MHz Input (Both Channels), LTM9002-AA| ® | 61.5 66 dBFS
15MHz Input (Channel A), LTM9002-LA ® | 677 69.9 dBFS
15MHz Input (Channel B), LTM9002-LA ® | 685 71.1 dBFS
SFDR Spurious Free Dynamic Range, 2nd or 3rd 70MHz Input (Both Channels), LTM9002-AA 82 dBe
Harmonic 140MHz Input (Both Channels), LTM9002-AA | ® | 67.5 76 dBc
15MHz Input (Channel A), LTM9002-LA [ 75 86.2 dBc
15MHz Input (Channel B), LTM9002-LA ® | 727 85.5 dBc
SFDR Spurious Free Dynamic Range 4th or Higher 70MHz Input (Both Channels), LTM9002-AA 90 dBc
140MHz Input (Both Channels), LTM9002-AA | @ | 74.2 90 dBc
15MHz Input (Channel A), LTM9002-LA ® | 788 88.5 dBc
15MHz Input (Channel B), LTM9002-LA ® | 798 90.7 dBc
S/(N+D) | Signal-to-Noise Plus Distortion Ratio 70MHz Input (Both Channels), LTM9002-AA 66 dBFS
140MHz Input (Both Channels), LTM9002-AA | ® | 60.7 66 dBFS
15MHz Input (Channel A), LTM9002-LA ® | 67.1 69.7 dBFS
15MHz Input (Channel B), LTM9002-LA ® | 679 70.8 dBFS
IMD3 Third Order Inter-Modulation Distortion; 70MHz Input, LTM9002-AA "7 dBc
1MHz Tone Spacing, Two Tones —7dBFS 140MHz Input, LTM9002-AA 73 dBc
15MHz Input, LTM9002-LA 77 dBc
Crosstalk 140MHz Input, LTM9002-AA -110 dB
15MHz Input, LTM9002-LA -110 dB
fHBIDACO 4
oI 2ENMFREEHE DR REZ T T ZNLUINIETA = 25°CTDIE, (LTMI002-LAIC [FBAE 4R LY) (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Resolution ® 12 Bits
Monotonicity ® 12 Bits
Full-Scale Range Internal Reference 15 V
Settling Time +0.024% (+1LSB at 12 Bits), 83.5 us
No External Sense Capacitor
TIZIVANETIR2IVET
oI LENEREHFEDRIBEZBRT B, TNLUNIT) = 25CTDIE,
SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
[/v%9 A7 (CLK, OE. ADCSHDN, MUX, CS/LD, SCK. SDI)
\um High Level Input Voltage Vpp =3V ® 2 V
Vi Low Level Input Voltage Vpp =3V (] 0.8 V
I Input Current Viy =0V to Vpp ® -10 10 HA
Cin Input Capacitance (Note 6) 3 pF
9002f
4 @ A1)\



LTMQ002

TIRIVARETIRIVE A

o3 2 EFREHEE DHRIBEZRKT 5. ZNLUIMETr = 25°CTDIE,

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
A2 A7 (AMPSHDN)
Vi Low Level Input Voltage (] 0.8 V
Viy High Level Input Voltage () 2.4 V
I Input Low Current AMPSHDN = 0.8V [ 0.5 HA
I Input High Current AMPSHDN = 2.4V [ ) 1.4 3 HA
OvyoHh
0Vpp =3V
Coz Hi-Z Output Capacitance OE = 3V (Note 6) 3 pF
ISouRcE Output Source Current Voyr = 0V 50 mA
Isink Output Sink Current Vour =3V 50 mA
VoH High Level Output Voltage lg=-10pA 2.995 V
lo =—200pA ° 2.7 2.99 V
VoL Low Level Qutput Voltage lg=10pA 0.005 V
lp=1.6mA ° 0.09 0.4 v
0Vpp =2.5V
VoH High Level Qutput Voltage lg =—-200pA 2.49 V
VoL Low Level Output Voltage lg=1.6mA 0.09 V
0Vpp =1.8V
VoH High Level Qutput Voltage lg =—-200pA 1.79 V
VoL Low Level Output Voltage lg=1.6mA 0.1 V
ESEE S
oI LENMERESEEDRIBREZTRT 5. TN LU ITr = 25°CTDIE, (Note 7)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Ve Amplifier and Auxiliary DAC ® | 28 3.0 34 \
Operating Supply Range
Vop ADC Analog Supply Voltage ® | 285 3.0 35 \
Ovpp Output Supply Voltage () 0.5 3.0 3.6 v
Ico Amplifier DAC Powered Up, Both Amplifiers Enabled, LTM9002-AA | @ 180 207 mA
Both Amplifiers Enabled, LTM9002-LA () 90 120 mA
lcc(sHony | Amplifier Shutdown Supply Current | AMPSHDN = 3V, DAG Powered Down 0.7 mA
Iop(ancy | ADC Supply Current LTM9002-AA [ 263 313 mA
LTM9002-LA ) 140 159 mA
Pp(stony |ADC Shutdown Power (Each Channel) | ADCSHDN = AMPSHDN = 3V, OE =3V, No CLK 2 mw
Ppnapy | ADC Nap Mode Power (Each Channel) | ADCSHDN = AMPSHDN = 3V, OE = 0V, No CLK 15 mw
Ppamp) | Amplifier Power Dissipation DAC Powered Up, LTM9002-AA 540 mwW
LTM9002-LA 270 mw
Ppancy | ADC Power Dissipation LTM9002-AA [ ) 790 939 mw
LTM9002-LA ) 420 477 mw
PD(TOTAL) Total Power Dissipation fsampLe = MAX, LTM9002-AA 1329 mW
fsampLe = MAX, LTM9002-LA 690 mw
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LTMS002

BAZ TS
oI L ENMERESHBE DRBMEER T, ZN LI = 25°CTDIE, (Note 6) (LTMI002-LAICIEBER E iz L)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

fs Sampling Frequency LTM9002-AA (] 1 125 MHz

LTM9002-LA ) 1 65 MHz

tL CLK Low Time Duty Cycle Stabilizer Off (Note 6), LTM9002-AA ] 3.8 4 500 ns

Duty Cycle Stabilizer On (Note 6), LTM9002-AA o 3 4 500 ns

ty CLK High Time Duty Cycle Stabilizer Off (Note 6), LTM9002-AA ® 3.8 4 500 ns

Duty Cycle Stabilizer On (Note 6), LTM9002-AA [ 3 4 500 ns

tL CLK Low Time Duty Cycle Stabilizer Off (Note 6), LTM9002-LA ® 7.3 7.7 500 ns

Duty Cycle Stabilizer On (Note 6), LTM9002-LA o 5 7.7 500 ns

ty CLK High Time Duty Cycle Stabilizer Off (Note 6), LTM9002-LA ® 7.3 7.7 500 ns

Duty Cycle Stabilizer On (Note 6), LTM9002-LA ® 5 7.7 500 ns

tap Absolute Aperture Delay 0 ns

tp CLK to DATA Delay Cy = 5pF (Note 6) ® 1.4 2.7 5.4 ns

tc CLK to CLKOUT Delay Cy = 5pF (Note 6) ° 1.4 2.7 5.4 ns

DATA to CLKOUT Skew (tp — tc) (Note 6) ® | 06 0 0.6 ns

tvp MUX to DATA Delay Cy = 5pF (Note 6) ® 1.4 2.7 5.4 ns

DATA Access Time After OE CL = 5pF (Note 6) ° 43 10 ns

BUS Relinquish Time (Note 6) ® 3.3 8.5 ns

Pipeline Latency 5 Cycles
#BIDACODSPIf ~ % 7 £ —A \Vpp = 2.7V~3.6V

ty SDI Valid to SCK Setup 4 ns

to SDI Valid to SCK Hold 4 ns

t3 SCK High Time 9 ns

ty SCK Low Time 9 ns

ts CS/LD Pulse Width 10 ns

tg LSB SCK High to CS/LD 7 ns

t7 CS/LD Low to SCK High 7 ns

t10 CS/LD High to SCK Positive Edge 7 ns

SCK Frequency 50% Duty Cycle 50 MHz

Note 1: & RAREIRICEHSNIEZBZI D AN RIET/IN\A RICKGENIEESEZ 5250
HEMEDD B, REAICOIc > TIE R A EIRRMFICE T & T/ XADEBIEE HFDICEEE
=52 50N BB,

Note 2: 2 TOEE(EIL GELHRVVRD) GNDEOGNDZFEIR LTS T REEEICLT WS,

Note 3:3EEHAYRWEED . OVpp = Voo = Vop = 3V. fsampLe = MAX. ADL VY = ZBIRS AT T
Vin. CLKA = CLKB. Vincm = 1.25V, AMPSHDN = ADCSHDN = 0V,

Note 4: & FEERRIE IS REDIEMRD T RIRA > MBI ERNSDI—RDRES
LTEESN TV REREFLIBOFONSHESND,

Note 5: 4 7t MRE G ANDEEIIERSNIRETELBENI—RTH B HHT—
RiFSURILNCE#REN S,

Note 6: FREHT L > TRIESNTVBH TA RSN

Note 7:Vpp = 3V. fsampLe = MAX. ALY = ZEIRS A T TN HEBREBHIELIET
FrRIDTITATIREZEOAMF v RILDEET TH 20
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RN RERF 1T
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JEHRHDF AL - BA Y FTT,

DNC6(E>C4) 1 B2 L\ 0T &\, 2DV IZ T A MCfH
DI PCB ETIZEEE L FEA B STy Rz
AT L, ook L £ 3, 2HUIHiBIDACDO F ¥ 2 LBDE
FEHRAHDF AL - FA Y FTT,

INA-(E>G1) i F v 2V AD A (JKR) 7> 7 AT,

INAY (EVHT) i F % 2VADIE GEKER) 7o 7 AT,
INB~(E'>C1) : F ¥ 7 LBOE (KliE) 7 7 A,

INBT (E>B1) : F+ 2 LBDIE FEKIE) 7V 7 AJ,

9002f

11



LTMS002

e HEE

FlEE>

ADCSHDNA(EVGT7) : F ¥ 2 VADS ¥y b v - & — i
RE>, ADCSHDNA & OEA % GNDIZ #4873 % Ll i BRI
b WA =7V EE T, ADCSHDNA% GNDIZH%
fitL.OEA% Vppll#ht 32 Ll i@ EIc2 ) HdsE A
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INA- GND GND DNC5 DNC2 GND ADC MODE 0GND DA11 DA2 DA1
SHDNA
F| GND GND NC NC GND GND GND OEA GND GND DAO NC
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TIYIVTHEIT 2 ZEDITE LT, LTMO0021%, A IR
DR RK300MHzE TOE D YA F Iy 7Ly P DR
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IR, B KO 74 Vo IRt 2 70 7 o a2
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LTC2205 16E I, 65Msps ADC 530mW, SNR:79dB. SFDR : 100dB

LTC2206 16 b, 80Msps ADC 725mW. SNR:77.9dB, SFDR : 100dB

LTC2207 16E I, 105Msps ADC 900mW. SNR:77.9dB. SFDR : 100dB

LTC2208 16E I, 130Msps ADC 1250mW, SNR :77.7dB. SFDR : 100dB

LTC2240-12 12E I, 170Msps, 2.5V ADC, LVDSH!{/J 445mW. SNR:65.6dB, SFDR:80dB. 64 >~ QFN

LTC2241-12 12E 1, 210Msps. 2.5V ADC, LVDSH!{ /1 585mW, SNR:65.6dB. SFDR : 80dB, 64 >~ QFN

LTC2242-12 12E 1, 250Msps. 2.5V ADC, LVDSH!{ /1 745mW, SNR:65.6dB. SFDR : 80dB, 64 > QFN

LTC2248 14E v I, 65Msps ADC 210mW. SNR:74dB. 5mmx5mm QFN

LTC2249 14E b, 80Msps ADC 230mW, SNR:73dB. 5mmx5mm QFN

LTC2254 14E I, 105Msps ADC 320mW., SNR:72.5dB. SFDR :88dB. Smm*5mm QFN

LTC2255 14E 7 I, 125Msps ADC 395mW, SNR:72.4dB . SFDR :88dB. 5mmx5mm QFN

LTC2282 F27)LD12E Y b, 105Msps ADC 540mW, SNR:70.1dB. SFDR : 88dB, 64 > QFN

LTC2283 F2T7NDI12E Y b, 125Msps ADC 790mW. SNR:70.2dB. SFDR : 88dB. 64 > QFN

LTC2284 F 27 IV IDAEY k, 105Msps ADC 540mW, SNR:72.4dB, SFDR : 88dB. 64 >~ QFN

LTC2285 727 VD14 b, 125Msps ADC 790mW, SNR:72.4dB. SFDR : 88dB. 64 > QFN

LTC2293 T 2T NVDI2E Y I, 65Msps ADC 410mW, SNR:71dB. 9mm*9mm QFN

LTC2294 F27ILDI2E , 80Msps ADC 445mW, SNR :70.6dB, 9mm*9mm QFN

LTC2295 727 VDI4Ey b, 10Msps ADC 120mW. SNR :74.4dB. 9mmx9mm QFN

LTC2296 F 27V DI14E Y ., 25Msps ADC 150mW, SNR : 74dB. 9mmx9mm QFN

LTC2297 F27ILDI4EY ., 40Msps ADC 240mW. SNR:74dB., 9mmx9mm QFN

LTC2298 F 2T VDI4EY b, 65Msps ADC 410mW, SNR : 74dB. 9mmx9mm QFN

LTC2299 T 2T NVDI4E Y |, 80Msps ADC 445mW, SNR:73dB, 9mmx9mm QFN

LT5557 400MHz~3.8GHzMD3.3V 1IP3:1.9GHZzC24.7dBm, NF: 11.7dB,
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LT5575 800MHz~2.7GHz S AR E A B A E 28R | 1IP2: 1.9GHZT60dBm, NF: 12.7dB, f§\>»DCA 7+t v b

LTC6400-8/LTC6400-14/
LTC6400-20/LTC6400-26

300MHz IFIAE /A X ARTEAAEE 7 7,

8dB. 14dB. 20dB £ 7= 13:26dB D [ %E ] 5

3V.90mA, OIP3:300MHzC39.5dBm,NF:6dB

LTC6401-8/LTC6401-14/
LTC6401-20/LTC6401-26

140MHz IF[A & /A R ARTEAZET) 7V 7,

8dB. 14dB. 20dB £ 7 3:26dB D & & ] 5

3V.45mA, OIP3: 140MHzC45.5dBm,NF:6dB
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