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LTC6412

M R A TERS

(Note 1)
LEIRBE (VoDEGND) e 3.8V
T T ATTETR(FING=IND oo, +20mA
72 FTHAETR(F0UT.=0UT) oo, +70mA
AFIER (+V6. —V6. VREF.EN.SHDN) ..o +10mA
AFETR (VoM DECLTDECL2) oo, +10mA
RFATTE ST IR 50 oo +15dBm
RFAAES.A00ps/SILAB0Q. ... +20dBm
FEREEE (N0 2) oo —-40°C~85°C
REREEEFE (N0t 3) oo, —40°C~85°C
RTEEEEEE oo —65°C~150°C
BB R ..o 150°C

O~
EVECE
TOP VIEW
82 E=2 8
> O 0w 6 =
124123]122;121;120;119;
GNDf 1! | 18] anp
dnfzl | ! [17] +out
-nfs! | 2 ! [16] -out
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Vem|5! | I 114] DECL2
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- 0O B Lo a
25%£73
a
UF PACKAGE

24-LEAD (4mm x 4mm) PLASTIC QFN

Tymax = 150°C, 64 = 37°C/W
EXPOSED PAD (PIN 25) IS GND, MUST BE SOLDERED TO PCB

E295 3

07—t T=7F7YRI=L BqRN—F2T | NvT—Y pYiy |
LTC6412CUF#PBF LTC6412CUF#TRPBF 6412 24-Lead (4mm x 4mm) Plastic QFN | 0°C to 70°C
LTC6412IUF#PBF LTC6412IUF#TRPBF 6412 24-Lead (4mm x 4mm) Plastic QFN | -40°C to 85°C
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LTC6412

DCEX A
OXEENMERESE TORIBIEEEKRT %, FNUNITL = 25°CTDIE,DCT R FEIFEDEREZFEA L TAEShI-DCESHIMRE,
Vin(irp) b (FIN) = (=IN) TEZEZ 15 Vour (oiFp) I (+0UT) — (-0UT) TEZESN 5. Vinem) IEL(FIN) + (-IN) 12 TEEZE SN 5,
Vout (cm) lE[(4-0UT) + (=0UT) 12 TERSINDELHBWVRD . T 7 A )L N DENESH1E. Ve = 3.3V EN = 0.8V, SHDN = 2.2V,

+VgldVpeelCiERR (BDFEBAO—7 - E—R) Vour(cm) = 3.3Vo ZEIEHFIE S Zsource = 50QZEED. ZLoap = 200QEE) TERo

SYMBOL | PARAMETER | CONDITIONS | mN  TYP  MAX | UNITS
FliSHE
Gax Maximum Differential Power Gain (Note 4) Vg =0V, Vin(pirp) = 100mV 16.1 171 18.1 dB
15.5 18.7 dB
Gmin Minimum Differential Power Gain (Note 4) Vg = 1.2V, Vinpirr) = 200mV -162 -149 -136 dB
-16.8 -13.0 dB
GRANGE Differential Power Gain Range Gumax-Gmin 30.7 31.9 33.1 dB
30.1 33.7 dB
TCgan Temperature Coefficient of Gain at Fixed Vg -Vg=0Vto 1.2V -0.007 dB/°C
GsLope Gain Control Slope -V = 0.2V to 1.0V, 85 Points, Slope of the -34.1 -329 317 dB/N
Least-Square Fit Line -34.7 =311 aBN
Geonr(ave) Average Conformance Error to Gain Slope Line |-Vg = 0.2V to 1.0V, 85 Points, Standard 0.12 0.20 dB
Error to the Least-Square Fit Line
Gconrvax) | Maximum Conformance Error to Gain Slope -V = 0.2V to 1.0V, 85 points, Maximum 0.20 0.45 dB
Line Error to the Least-Square Fit Line
+INB LU -INEY
RinGmax) Differential Input Resistance at Maximum Gain | -V = OV, Vjn(pirry = 100mV 49 57 65 Q
47 67 Q
Ringminy Differential Input Resistance at Minimum Gain | -Vg = 1.2V, Vjy(pjrp) = 200mV 49 57 65 Q
47 67 Q
Vinem@max) | Input Gommon Mode Voltage at Maximum Gain | -V = 0V, DC Blocking Capacitor to Input 640 mV
Vincmminy | Input Common Mode Voltage at Minimum Gain | -Vg = 1.2V, DC Blocking Capacitor to Input 640 mV
+Vg. =Vg. H&WVpegrEY
RiH@va) +Vg Input High Resistance +Vg = 1.0V, =V Tied to VRgr, 7.8 9.2 10.6 kQ
RIN(+VG) =1V/A |IL(+VG) 7.2 11.6 kQ
Rik-va) -V Input High Resistance Vg = 1.0V, +Vg Tied to VRer, 7.8 9.2 10.6 kQ
Rin-va) = TV/A i -vg) 7.2 11.6 kQ
liL+vG) +Vg Input Low Current +Vg = 0V, =V Tied to Vggr -9 -5 -1 HA
-10 -1 pA
liL-vG) -Vg Input Low Current -V =0V +Vg Tied to VRer -9 -5 -1 PA
-10 -1 pA
VRer Internal Bias Voltage -V =0V +Vg Tied to VRer 590 615 640 mV
580 650 mV

6412fa
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LTC6412

DCE A%

OS2 ENMFRESE TOMBEZERT 5. TNLUMETr = 25°CTDIE,DCT A MEIFRDEIREZ A L TAE S hfcDCESRIERE,

Vin(oirr) b (IN) — (=IN) TREEZ 15, Vout(irr) k& (+0UT) — (—0UT) TEZEZ 115, Vin(em) (X[ (+IN) ﬂ—IN) 12TEEIND,
Vout (cm) (X[ (+0UT) + (-0UT) 12 TEFRS N D EELNEWVIRD . 77 A )L S DENESHIE. Ve = 3.3V.EN = 0.8V, SHDN = 2.2V,
+VglEVrerlciER (BDFIBAO—7 - E—KR) Vout(cm) = 3.3V ZENEHFE 13 Zsource = 50QZEE]. Z oap = 200QZEEN TER.

SYMBOL | PARAMETER | CONDITIONS TP MAX | UNITS
SHDNE >
Vi SAOm) SHDN Input Low Voltage ° 0.8 Vv
ViH(SHDN) SHDN Input High Voltage ° Vv
liL(SFON) SHDN Input Low Current SHDN = 0.8V ° -30 -1 HA
IH(SFDN) SHDN Input High Current SHDN = 2.2V ° -15 -1 LA
ENEY
ViLEm) EN Input Low Voltage ° 0.8 Vv
ViHER) EN Input High Voltage ° Vv
liL(Em) EN Input Low Current EN=0.8V ° -30 -1 LA
liH(EN) EN Input High Current EN=22V ° -15 -1 PA
Vg Operating Supply Range ) 3.3 3.6 V
Is(Tor) Total Supply Current All Vg Pins Plus +OUT and -OUT Pins 110 135 mA
140 mA
Isou) Sum of Supply Current to OUT Pins Is(oum) = l+out + l-out 44 55 mA
60 mA
lagou) Delta of Supply Current to OUT Pins Current Imbalance to +OUT and -OUT 0.5 ;g mﬁ
. m
S (SHDN) Supply Current in Shutdown Isour) at SHDN = 0.8V 0.5 1.3 mA
2.0 mA
PSRRyax Power Supply Rejection Ratio at Max Gain -V = 0V, Output Referred 53 dB
PSRRuin Power Supply Rejection Ratio at Min Gain -V = 1.2V Output Referred 53 dB




LTC6412

ACESBEFE
OI R ENMEEREEE COMBMEERKRT B, FNLUNITA = 25°CTDIEEZ DB WVEED ., FE - 7R— KDC1464A (B3, TA MEFRA) T
HIE SNTACESHIMEREE DB WVRD . 77 A )L S DEIMESE I3 Voo = 3.3V, EN = 0.8V, SHDN = 2.2V, +Vgld VRerlC 1R
(BMEBAO—7+F—NK).Zsource = ZLoap = 50Q,

SYMBOL | PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS

IMES

BWgmax | —3dB Bandwidth for Sdd21 at Maximum Gain | -Vg = 0V, Test Circuit B 800 MHz

BWemin -3dB Bandwidth for Sdd21 at Minimum Gain | -Vg = 1.2V, Test Circuit B 800 MHz

Sdd11 Input Match at Zgoyrce = 502 Differential -Vg =0V to 1.2V, 10MHz-500MHz, =20 dB
Test Circuit B

Sdd22 Output Match at Z gap = 200 Differential | -Vg =0V to 1.2V, 10MHz-250MHz, -10 dB
Test Circuit B

Sdd12 Reverse Isolation Vg =0V to 1.2V, 10MHz-500MHz, -80 aB
Test Circuit B

B IDE

tstepeas) | 6dB Gain Step Response Time Peak Poyt = +4dBm, Vg = 0.2V to 0.4V, 0.4 Hs
Time to Settle Within 1dB of Final Poyr

tsTep(12d8) | 12dB Gain Step Response Time Peak Poyt = +4dBm, -V = 0.2V t0 0.6V, 0.4 Hs
Time to Settle Within 1dB of Final Poyrt

tsTep(20dp) | 20dB Gain Step Response Time Peak Poyt = +4dBm, -V = 0.2V t0 0.8V, 0.4 us
Time to Settle Within 1dB of Final Poyt

tovpr Overdrive Recovery Time at 70MHz Vg =0V, P;y = +3dBm to —17dBm, Time to 25 ns
Settle Within 1dB of Final Poyr

torr Output Amplifier Disable Time Poyr = 0dBm at EN = 0V, -V = 0V, 25 ns
EN =0V to 3V, Time for Poyt < —20dBm

ton Output Amplifier Enable Time Pout = 0dBm at EN = 0V, -V = 0V, EN = 3V to 20 ns
0V, Time for Poyt = —1dBm

T0MHz{E 5

Gmax Maximum Gain -V = 0V, Test Circuit B 17 dB

Gumin Minimum Gain -V = 1.2V Test Circuit B -15 aB

GRANGE Gain Range Guax-Gmin 32 aB

HD2 Second Harmonic Distortion Pout = 0dBm, -Vg =0V to 1.0V -80 dBc

HD3 Third Harmonic Distortion Poyt = 0dBm, Vg = 0V to 1.0V -80 dBc

IM3 Third-Order Intermodulation fy = 69.5MHz, fp = 70.5MHz, -90 dBc
Pout =-6dBm/Tone, -Vg = 0V to 1.0V

0IP3 Output Third-Order Intercept fy =69.5MHz, fp = 70.5MHz, 39 dBm
Pout =-6dBm/Tone, -Vg = 0V to 1.0V

P1dBgmax | Output 1dB Compression Point at Max Gain | -Vg = OV (Note 6) 13 dBm

NFgmax Noise Figure at Maximum Gain -V = 0V (Note 5) 10 aB

NFgmin Noise Figure at Minimum Gain -Vg = 1.2V (Note 5) 42 aB

140MH(S 5

GmAx Maximum Gain -V = 0V, Test Gircuit B 17 aB

Gmin Minimum Gain Vg =1.2V Test Circuit B -15 dB

GRANGE Gain Range Guax-Gmin 32 aB

HD2 Second Harmonic Distortion Pout = 0dBm, -Vg = 0V to 1.0V -80 dBc

HD3 Third Harmonic Distortion Pout = 0dBm, -Vg =0V to 1.0V -75 dBc

6412fa
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LTC6412

ACES A
oI R ENMERESE TORIBEEZDRT B, Z NS ETL = 25°CTDIE, ST DEVWRD . 7E - 7R— KDC1464A (B3, A MEIFEA) T
HIESNTACERHIMERE SEEL DB WVBRD . 77 A )L S DEIESEH & Ve = 3.3V EN = 0.8V, SHDN = 2.2V, +VgldVRerlTiERE

(BoFMEAAO—7E—NK).Zsource = ZLoap = 50Q0

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

IM3 Third-Order Intermodulation fy = 139.5MHz, fp = 140.5MHz, -88 dBc
Pout = -6dBm/Tone, Vg = 0V to 1.0V

0IP3 Output Third-Order Intercept f1 = 139.5MHz, fp = 140.5MHz, 38 dBm
Pout = -6dBm/Tone, -Vg = 0V to 1.0V

P1dBgmax | Output 1dB Compression Point at Max Gain | -Vg = 0V (Note 6) 13 dBm

NFgmax Noise Figure at Maximum Gain -Vg =0V (Note 5) 10 dB

NFgmin Noise Figure at Minimum Gain -V =1.2V (Note 5) 42 dB

240MHz{E S

Gmax Maximum Gain -V = 0V, Test Circuit B 17 dB

Gmin Minimum Gain Vg = 1.2, Test Circuit B -14 dB

GRANGE Gain Range GMAX'GMIN 31 dB

HD2 Second Harmonic Distortion Pout = 0dBm, Vg =0V to 1.0V -70 dBc

HD3 Third Harmonic Distortion Poyt = 0dBm, Vg =0V to 1.0V -70 dBc

IM3 Third-Order Intermodulation fy = 239.5MHz, fp = 240.5MHz, -82 dBe
Pout = -6dBm/Tone, Vg = 0V to 1.0V

0IP3 Output Third-Order Intercept fy = 239.5MHz, fp = 240.5MHz, 35 dBm
Pout = -6dBm/Tone, Vg = 0V to 1.0V

P1dBgmax | Output 1dB Compression Point at Max Gain |-V = 0V (Note 6) 12 dBm

NFgmax Noise Figure at Maximum Gain -Vg =0V (Note 5) 10 dB

NFgmin Noise Figure at Minimum Gain -V =1.2V (Note 5) 42 dB

280MHz/320MHz{E 5

Gmax Maximum Gain f=320MHz, Pgyr = -3dBm, Vg = 0V 16.9 dB

Gmip Medium Gain f = 320MHz, Pgyt = -5dBm, -V = 0.6V 15 dB

Gmin Minimum Gain f = 320MHz, Pgyt =-5dBm, -Vg = 1.2V -14.2 aB

GRANGE Gain Range 320MHz, Gyax-Gmin 29.7 311 325 dB

IM3gmax | Third-Order Intermodulation at Max Gain fy = 280MHz, fy = 320MHz, -72 dBe
Pout =-3dBm/Tone, -Vg = 0V

IM3gmip | Third-Order Intermodulation at Mid Gain fy = 280MHz, fp = 320MHz, -1 -65 dBe
Pout = -5dBm/Tone, -Vg = 0.6V

IM3gmin | Third-Order Intermodulation at Min Gain fy = 280MHz, fp = 320MHz, -56 dBe
Pout =-5dBm/Tone, Vg = 1.2V

0IP3gmax | Output Third-Order Intercept at Max Gain fy = 280MHz, fo = 320MHz, 31.0 dBm
Pout = —3dBm/Tone, Vg = OV

OIP3gmip | Output Third-Order Intercept at Mid Gain fy = 280MHz, fp = 320MHz, 26.0 30.5 dBm
Pout = -5dBm/Tone, Vg = 0.6V

OIP3gmin | Output Third-Order Intercept at Min Gain fy = 280MHz, fy = 320MHz, 23.0 dBm
Pout = -5dBm/Tone, Vg = 1.2V

6412fa
6 L7



LTC6412

ACESRRFRFIE

OILENMERESE TORIBIEEEKRT %, FNUNITA = 25°CTDME, EFL DB WVWRD, 7E - IR—KDC1464A (3. 7R MEFZA) T
HESNTACERHIEEE DB WVRD .. 77 A )L OEIESEHF IS Ve = 3.3V, EN = 0.8V, SHDN = 2.2V, +VgldVRerlT 15T

(BoFEBAA—7+E—NK).Zsource = ZLoap = 50Qs

SYMBOL | PARAMETER | coNDITIONS | MmN TYP MAX | UNITS

380MHz{E 5

Gviax Maximum Gain -Vg = 0V, Test Gircuit B 17 aB

Gmin Minimum Gain -V = 1.2V, Test Circuit B -14 aB

GRANGE Gain Range GIVIAX'GMIN 31 dB

IM3 Third-Order Intermodulation fy = 379.5MHz, f» = 380.5MHz, -72 dBc
Pout = -6dBm/Tone, -V = 0V to 1.0V

0IP3 Output Third-Order Intercept fy = 379.5MHz, fp = 380.5MHz, 30 dBm
Pout = -6dBm/Tone, -Vg = 0V to 1.0V

P1dBgmax | Output 1dB Compression Point at Max Gain | -Vg = 0V (Note 6) 11 dBm

NFgmax Noise Figure at Maximum Gain -V =0V (Note 5) 10.5 aB

NFgmin Noise Figure at Minimum Gain -Vg =1.2V (Note 5) 42 aB

Note 1: I R K EIRICEHMSINIEEBZ DA LRIET/INA RICKEEBISEE S5 X 57
REMEN'D B, REAICOIc > TIB I R R EREMICIR T & T/\A ADEHE L HFaICBEE
=52 BPIREED D REANBAEIRISHRETHE L O T2 RFIEFHHEIC K DIREES T WS
M BEIERICIE T AR S NBWABN R AELRFANDENIZHI5BMZBZ RN &,

Note 2:LTC6412C/LTC64121(&, —40°C~85 COIREEHE TEMEY 2 EMMRIEEN T WS,

Note 3:LTC6412CI30°C~70° COREHE THRMLKRICEATZIEMRIESNTED,
—40°C~85’ COIRRREH F CHRMLRICEA T B4 S ICREFT SN FEL MBS TH
DVERARICES T ZEFREINDD . INSDRETRETANSLVOAT Y TU VT 31T
PR LT64121(F—-40°C~85° COIREFE CHREEARICER I B LAMRIEET N TV,

Note 4: EHFIB L. Zsource = 50QE K UVZ10ap = 200QTEFH. CDTANEKEDEBEFS
F RSN BHFIE LD H6dBE L.

Note 5:enld R TH0Q NFIOVSETETE S,
en = V4kT (50) (10NF/10_1)}

22T
en = ANEEEICUTVWH CRUICBE /A X
NF =50/ X+ 7% 17 (dB)
k=TRILY T DER =138+ 10720/°K
T = #EXHRE (K = "C+273)

Note 6: ASIRFEN DB R AERE i Uiah SR/ IRETHA T > 7 DP1dBE#E%
IS5 EFTERN,
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