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UD PACKAGE
16-LEAD (3mm x 3mm) PLASTIC QFN
Tymax = 125°C, 84 = 68°C/W, 6,¢ = 4.2°C/W
EXPOSED PAD (PIN 17) IS V=, MUST BE SOLDERED TO PCB

LEAD FREE FINISH TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION TEMPERATURE RANGE

LTC6400CUD-20#PBF LTC6400CUD-20#TRPBF | LCCS 16-Lead (3mm x 3mm) Plastic QFN 0°Cto 70°C

LTC64001UD-20#PBF LTC64001UD-20#TRPBF | LCCS 16-Lead (3mm x 3mm) Plastic QFN -40°C to 85°C
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PART NUMBER GAIN GAIN Zyy (DIFFERENTIAL) Is
(dB) (VA) (Q) (mA)

LTC6400-20 20 10 200 90

LTC6401-20 20 10 200 50
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LTC6400-20

DCESHIFFIE
oI EFRELHH DRIBEZEKRT S, ZNLUNIET, = 25°CTDIE,
SEEHARVVRD VT = 3V,V- = OV, +IN = —IN = Vggy = 1.25V, ENABLE = OV, R, & Us

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Input/Output Characteristic
Gpirr Gain Vin = £100mV Differential e | 194 20 20.6 dB
TCeain Gain Temperature Drift Vi = +100mV Differential ) -15 mdB/°C
Vswingmin Output Swing Low Each Qutput, Vy = +600mV Differential | @ 80 150 mV
Vswingmax Output Swing High Each Output, Viy = £600mV Differential ® | 235 2.46 v
VouTDIFFMAX Maximum Differential Output Swing 1dB Compressed ] 4.4 Vp.p
lout Output Current Drive Each Output o 20 mA
Vospier Input Differential Offset Voltage ] -2 2 mV
TCVospire Input Differential Offset Voltage Drift Tyin to Tmax o 1.2 uv/°c
lvRMIN Input Common Mode Voltage Range, MIN 1 v
lvRMAX Input Common Mode Voltage Range, MAX 1.6 v
RinpiFr Input Resistance (+IN, —IN) Differential ] 170 200 230 Q
CinDIFF Input Capacitance (+IN, —IN) Differential, Includes Parasitic 1 pF
RoutoiFr Output Resistance (+OUT, -OUT) Differential ° 18 25 32 Q
Routroire Filtered Output Resistance (+OUTF, -OUTF) Differential () 85 100 115 Q
CouTeDIFF Filtered Output Capacitance (+OUTF, —OUTF) | Differential, Includes Parasitic 2.7 pF
CMRR Common Mode Rejection Ratio Input Common Mode Voltage 1.1V~1.4V | ® 45 65 aB
Output Common Mode Voltage Control
Gom Common Mode Gain Voem = 1V 10 1.6V 1 VIV
VocmmIn Output Common Mode Range, MIN 1 v
° 1.1 v
Vocmmax Output Common Mode Range, MAX 1.6 v
° 15 v
Voscum Common Mode Offset Voltage Voem =1.1V1t0 1.5V ® | -15 15 mV
TCVoscm Common Mode Offset Voltage Drift Tyin to Tmax o 16 uv/°c
Vocm Vocm Input Current ] 5 15 HA
ENABLE Pin
Vi ENABLE Input Low Voltage ° 0.8 v
Vig ENABLE Input High Voltage | 24 v
m ENABLE Input Low Current ENABLE = 0.8V ° 0.5 HA
Iy ENABLE Input High Current ENABLE = 2.4V ° 1.2 3 HA
Power Supply
Vg Operating Supply Range ® | 285 3 35 v
Ig Supply Current ENABLE = 0.8V ° 75 90 105 mA
ISHDN Shutdown Supply Current ENABLE = 2.4V ° 1 3 mA
PSRR SO\tNertS)uppIy Rejection Ratio (Differential Vt=2.85V1t03.5V o 55 86 dB
utputs
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LTC6400-20

ACE R
FRRIEILT, = 25°CTDIE SERRDEWVEED VT = 3V, V~ = 0V, Vg = 1.25V, ENABLE = OV, R A Lo
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
-3dBBW -3dB Bandwidth 200mVp.pout (Note 6) 1.84 GHz
0.1dBBW Bandwidth for 0.1dB Flatness 200mVp_pout (Note 6) 0.3 GHz
0.5dBBW Bandwidth for 0.5dB Flatness 200mVp.pout (Note 6) 0.7 GHz
1/f 1/f Noise Corner 10.5 kHz
SR Slew Rate Differential (Note 6) 45 V/ns
ts19 1% Settling Time 2Vp_pout (Note 6) 0.8 ns
tovoRr Overdrive Recovery Time 1.9Vp.pour (Note 6) 4 ns
ton Turn-On Time +0UT, —0UT Within 10% of Final Values 82 ns
torr Turn-Off Time Igc Falls to 10% of Nominal 190 ns
-3dBBWyocm Vocm Pin Small Signal -3dB BW 0.1Vp_p at Voo, Measured Single-Ended at 15 MHz
Output (Note 6)
10MHz Input Signal
HDzy10|\/|/HD3’10|\/| Sgcond_/Third Order Harmonic 2VF’-P,OUT: R =400Q -97/-93 dBc
Distortion 2VP-P,0UT1 No R, -98/-97 dBc
2VP-P,OUTFILT| No Rp -100/-98 dBc
IMD3 10m Third-Order Intermodulation 2Vp_pout Composite, R = 400Q -95 dBc
(f1 = 9.5MHz 12 = 10.5MHz) 2Vp-pout Composite, No Ry 99 dBc
2Vp_poutriLT Composite, No R, -100 dBc
0IP3 10m Third-Order Output Intercept Point 2Vp.pout Gomposite, No Ry (Note 7) 53.8 dBm
(f1 = 9.5MHz f2 = 10.5MHz)
P1dB.10m 1dB Compression Point RL =375Q (Notes 5, 7) 18 dBm
NF1om Noise Figure RL = 375Q (Note 5) 6.2 aB
8IN,10M Input Referred Voltage Noise Density | Includes Resistors (Short Inputs) 2.2 nV/\Hz
80N,10M Output Referred Voltage Noise Density | Includes Resistors (Short Inputs) 21.7 nV/yHz
70MHz Input Signal
HD 7om/HD3 7om | Second/Third Order Harmonic 2Vp_pouT RL =400Q -86/-85 dBc
Distortion 2Vppour, No R 88/-87 dBc
ZVP-F’,OUTFILTa No R -86/-88 dBc
IMD3 70m Third-Order Intermodulation 2Vp_pout Composite, R = 400Q -93 dBc
(f1 = 69.5MHz f2 = 70.5MHz) 2Vp-pour Composite, No Ry o4 dBc
2Vp_poutriLT Composite, No R, -93 dBc
0IP3 70m Third-Order Output Intercept Point 2Vp_poyt Composite, No Ry (Note 7) 51 dBm
(f1 = 69.5MHz 2 = 70.5MHz)
P1dB,70M 1dB Compression Point RL = 375Q (Notes 5, 7) 18 dBm
NF7om Noise Figure RL = 375Q (Note 5) 6.2 dB
8IN,70M Input Referred Voltage Noise Density | Includes Resistors (Short Inputs) 2.1 nV/yHz
80N,70M Output Referred Voltage Noise Density | Includes Resistors (Short Inputs) 21 nV/Hz
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LTC6400-20

ACE R
FRRIEILT, = 25°CTDIE ELD B WVERED VT = 3V, V~ = 0V, Vg = 1.25V, ENABLE = OV, R % Lo
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | UNITS
140MHz Input Signal
HD2}140|\/|/HD31140|\/| Second/Third Order Harmonic 2VP-P,OUTa Rp =400Q —74/-74 dBc
Distortion 2Vp-pout, No RL ~73/-83 dBc
2Vp-poutriLr, No R —77/-76 dBc
IMD3 140m Third-Order Intermodulation 2Vp.pout Composite, R = 400Q -93 dBc
(f1 =139.5MHz f2 = 140.5MHz) 2Vp-pour Composite, No Ry g7 dBc
2Vp-poutriLT Composite, No R, -89 dBc
0IP3 140m Third-Order Output Intercept Point 2Vp-pout Composite, No R (Notes 7) 47.7 dBm
(f1 =139.5MHz f2 = 140.5MHz)
P1dB,140m 1dB Compression Point Rp = 375Q (Notes 5, 7) 18.4 dBm
NF140m Noise Figure RL = 375Q (Note 5) 6.5 dB
€IN,140M Input Referred Voltage Noise Density | Includes Resistors (Short Inputs) 2.1 nV/AHz
80N, 140M Output Referred Voltage Noise Density | Includes Resistors (Short Inputs) 215 nV/AHz
240MHz Input Signa
HD2 240m/HD3 240m | Second-Order Harmonic Distortion 2Vp_pour, RL =400Q -66/-58 dBe
2VP-P,0UTa No Ry -65/-63 dBc
2VP-P,OUTFILT: No R, -65/-58 dBe
IMD3 240m Third-Order Intermodulation 2Vp_pout Composite, R = 400Q =71 dBc
(f1 = 239.5MHz f2 = 240.5MHz) 2Vp-pour Composite, No R 74 dBc
2Vp_poutriLt Composite, No R, -67 dBc
01P3 240m Third-Order Qutput Intercept Point 2Vp.pout Composite, No R (Note 7) 41 dBm
(f1 = 239.5MHz f2 = 240.5MHz)
P1dB 240m 1dB Compression Point R =375Q (Notes 5, 7) 17.9 dBm
NFa40m Noise Figure Rp = 375Q (Note 5) 7.1 aB
EN, 240M Input Referred Voltage Noise Density | Includes Resistors (Short Inputs) 1.9 nV/AHz
0N, 240M Output Referred Voltage Noise Density | Includes Resistors (Short Inputs) 21.7 nV//Hz
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LTC6400-20

ACERHSY

FRRIEIXT, = 25°CTDIE SERDEWVEED VT = 3V, V~ = 0V, Vg = 1.25V, ENABLE = OV, R A Lo

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | UNITS
300MHz Input Signal
HD2 300m/HD3 300m | Second-Order Harmonic Distortion 2Vp_pouTt RL =400Q —-61/-53 dBc
ZVP-P,OUTv No R, -60/-55 dBc
ZVP-P,OUTFILT’ No R, -63/-46 dBc
IMD3 300m Third-Order Intermodulation 2Vppout Gomposite, R = 400Q -64 dBc
(f1 =299.5MHz 12 = 300.5MHz) 2Vp-pour Composite, No Ry 65 dBe
2Vp-poutriLT Composite, No Ry -58 dBc
01P3 300m Third-Order Output Intercept Point 2Vp_pout Composite, No Ry (Note 7) 36.6 dBm
(f1 =299.5MHz 2 = 300.5MHz)
P1dB,300M 1dB Compression Point RL = 375Q (Notes 5, 7) 17.5 dBm
NF3g0m Noise Figure Rp =375Q (Note 5) 75 dB
8N,300M Input Referred Voltage Noise Density | Includes Resistors (Short Inputs) 1.8 nV/yHz
80N 300M Output Referred Voltage Noise Density | Includes Resistors (Short Inputs) 22 nV/yHz
IMD3 280m/320Mm Third-Order Intermodulation 2Vp_pout Composite, R = 375Q -64 -70 dBc
(f1 = 280MHz f2 = 320MHz) Measure
at 360MHz
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Note 2: ABDEV(+IN -IN)ZEESDEBRICHORAT P UV T - FAA—ReERI I &ick
STURESNTWE ANDEESIDERL —/L%Z LEZ5HE ANERZ10mALLTICH
Ry 2BENH D,

Note 3: LTC6400C& & TFLTC64001(5—-40"C~85° COENMEREEFH CEITES DT EMMRAES
ntna,

Note 4: LTC6400C(30°C~70°CORE & FH THAELKICHE T DI EMRIESNTNS,
LTC6400CIE—40°'C~85 CORESH THARICES T LS ICHE S N SIS
NTHEODEELKRICES T 2&FRINZD . INSORETIEFTANSNAWL. QAT
TUTEITHONIRWNLTC64001(E-40"C~85 CORE S F CHAEHARICEA T BT ENR
FEEN TS,

Note 5: AJI/N\NTVEHNNTYIMELNTWS, TA N BAZ SR,
Note 6: T NEIEEBZE(E > TRES N3,

Note 7: LTC6400-20id 11~ E—5 Y ZDMEWRRT > 712D T ADIAVN—5%ERFAT
FRHESICEMBRELEE LRV, UTcht > TIREHAB AR ITNS W 50QE &
HENEET D77 ELTC6400-20% LhES B726D. FTE DR % R 517 LTL3LTC6400-
20D HEHEBEIRIEIE. HehB50QAETRE RS T UL TWEHDESIT, 0IP3E LUPgplicE
HENB, COETRITEEERT 2L EEOR TR 2Vp.pldBBSANT10dBmMITZEL
{13%,

640020f




LTC6400-20

RN RERF T

BiR¥INE 0.1dBDFIF 1B 1% S21tH B S UEHEIE L BIRE
2 TEST CIRCUIT B 10 TEST CIRCUIT B 0 N TESTCIRCUT B] 12
0.8 \
20 T 0.6
_ 0 -100 0.9
\ g 04 frny %
= w o
g 15 \ 2 0.2 ‘ § \ S
= E 0 2 200 06 @
= = \ w =
S 10 T 02 2 | b =
= T ——==r=T --=- =
3 -04 z
-300 03
5 -06
-08 — PHASE
——- GROUP DELAY
0 -1.0 -400 0
10 100 1000 3000 10 100 1000 3000 0 200 400 600 800 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
640020 GO1 640020 G02 640020 GO3
AHNRHELT
BHR7PI1YL—arvEARY AEAAVE=T o RAEBRY PSRR& & U'CMRR & AR 2
O [TESTCIRCUIT B ] 250 ‘ ‘ % 100
10 Pl ZN // % \
AL~ | g2 g 30 8 I
20 ST - o H /\ X AN
=) V// a 7 ) N - 0 N
= g S ouT |4 N ? 3 N
o 30 gz E 150 10 F 5 60 ™~ >
i T 3 e A 2 g N
5 a0 [Tl 522 < — Z \ S = 50 CMRR T}
= o / = ~~~.7'1'm \ m © N | TN
[o' _50 / (2) 100 m \ \l -10 ﬁ E 40 | s
= / << | m 9 N
“ 60 aall g - FI\%\S[EANCE MAGNITUDE \\ i Z % .
S127 1 A = 5 D /\g\ -30 20
~70 -----.--..--EU Ha== 1 1IN 10
ouT
-80 0 et 50 0
10 100 1000 3000 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
640020 G04 640020 GO5 640020 G06
JARX71F¥ 217 HLV
ANBE /A XBEERERR IMESBIERE KRESBENE
]i 6 = 135 R =87.50 PER QUTPUT 25 'R = 87.5 PER OUTPUT
13 S
pme)
12 ‘ o 1.30 ," - -\ 20 n
= 1 N, 2 = ] souT | S T e Y e ey
g 10 42 o w I +0UT | 1
I 9 o g g 15 ! H
2 ¢ 4 5 3 1.25 S
& 7 [ NOISE FIGURE -~ / 2 =1 =
m / < [ = |
o 6 =] z 1 f z 10 T 1
S 5 2 5 5 I 1 5 I \
= — > =2 2 rem_—— ’ T ——
4 EN & © 20 Fe==tFV = © —out |t
= ' T -ouT
g s 05
1 &3
0 0 115 0
10 100 1000 0 2 4 6 8 10 0 2 4 6 8 10
FREQUENGY (MHz) TIME (ns) TIME (ns)
640020 GO7 640020 G08 640020 G09
640020f

LY LN /
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