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¢ IFEK$1&5E : 50MHz~500MHz

¢ ZiF|4S : 8.7dB

¢ MEIEE 1 9.7dB

¢ AAIP3: +24.3dBm (typ)

¢ AD1dBEHERA b +11.3dBm (typ)
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PART TEMP RANGE PIN-PACKAGE

MAX19998ETP+ -40°C to +85°C 20 Thin QFN-EP*

MAX19998ETP+T -40°C to +85°C 20 Thin QFN-EP*

+138(Pb) 7 1) —/RoHSHERD /Ny T — RO L T
*EP = T ZR—Z R/ K
T=7—7&U—I
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LO/Ny 7Pk, SiGe. SU=PUF 4.
2300MHz~4000MHzZ >3 /Nx—S3>3FY

ABSOLUTE MAXIMUM RATINGS

VCC 1O GND....o e -0.3V to +5.5V OJA (NOES 2, 3) .o +38°C/W

IF+, IF-, LOBIAS, IFBIAS to GND............. -0.3V to (Vce + 0.3V) 0UC (NOES 1, B).eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees +13°C/W

RF, LO INPUL POWET ..o +12dBm Operating Case Temperature Range

RF, LO Current (NOtE 4) ..o, Tc = -40°C to +85°C
(RF and LO is DC shorted to GND through balun)........ 50mA Junction Temperature .........cccoovieiiiiiiiiie +150°C

Continuous Power Dissipation (Note 1) ..o, 5W Storage Temperature Range................. ...-65°C to +150°C

Lead Temperature (soldering, 10S) .......cocceeviiiiiiiiiiians +300°C

Note 1: Based on junction temperature Ty = TC + (6JC x Vcc x Icc). This formula can be used when the temperature of the
exposed pad is known while the device is soldered down to a PCB. See the Applications Information section for details.
The junction temperature must not exceed +150°C.

Note 2: Junction temperature Ty = TA + (8JA x VccC x Icc). This formula can be used when the ambient temperature of the PCB is
known. The junction temperature must not exceed +150°C.

Note 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

Note 4: Tc is the temperature on the exposed pad of the package. Ta is the ambient temperature of the device and PCB.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

5.0V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, no input RF or LO signals. Tc = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = 5.0V, Tc = +25°C, all parameters are production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.0 5.25 Vv
Supply Current Icc Total supply current 230 247 mA

3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, R1 = 845Q, R2 = 1.1kQ, Vcc = 3.0V to 3.6V, no input RF or LO signals. Tc = -40°C to +85°C, unless oth-
erwise noted. Typical values are at Vcc = 3.3V, Tc = +25°C, parameters are guaranteed by design, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 Vv
Supply Current Icc Total supply current 150 mA

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF Frequency Range fRF (Notes 5, 6) 2300 4000 MHz
LO Frequency fLO (Notes 5, 6) 2600 4300 MHz

Using a Mini-Circuits TC4-1W-17 4:1
transformer as defined in the Typical
Application Circuit, IF matching components

affect the IF frequency range (Notes 5, 6)
IF Frequency fIF - —— MHz
Using a Mini-Circuits TC4-1W-7A 4:1

transformer as defined in the Typical
Application Circuit, IF matching components
affect the IF frequency range (Notes 5, 6)

LO Drive PLO -3 0 +3 dBm

100 500

50 250

2 MAXI N
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5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 3100MHz to 3900MHz,

LOW-SIDE LO INJECTION
(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRF = -5dBm, fRr = 3100MHz to 3900MHz, fiF = 300MHz, fLo = 2800MHz to
3600MHz, fRF > fLO, Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -5dBm, PLo = 0dBm, fRF = 3500MHz,
fLo = 3200MHz, fI[F = 300MHz. All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gc Tc = +25°C (Notes 8, 9) 7.6 8.7 9.4 dB
fRF = 3100MHz to 3900MHz, any 100MHz
band 0.15
Gain Variation vs. Frequency AGC dB
fRF = 3100MHz to 3900MHz, any 200MHz
0.3
band
Conversion Gain Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCca Tc = -40°C to +85°C -0.01 dB/*C
Input 1dB Compression Point IP1gB  [(Note 10) 10.0 1.4 dBm
. . fRF1 - fRF2 = TMHz, PRF1 = PRF2 = -5dBm/tone,
Third-Order Input Intercept Point [IP3 Te = +25°C (Note 9) 22 24.3 dBm
. . fRF = 3100MHz to 3900MHz, fRF1 - frF2 = 1MHz,
[IP3 Variation with T¢c PRFE1 = PRE2 = -50Bmitone, Te = -40°C to +85°C +0.2 dBm
No blockers present (Note 5 9.7 12.5
Single-Sideband Noise Figure NFssB P ( ) dB
No blockers present, Tc = +25°C (Note 5) 9.7 11.0
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF |16 2 40°C to +85°C 0.018 dBfC
+8dBm blocker tone applied to RF port,
. . . fRF = 3500MHz, fLo = 3200MHz,
Noise Figure Under Blocking NFB fBLOCKER = 3750MHz, PLO = 0dBm. 21 25 dB
Vce = +5.0V, Tc = +25°C (Notes 5, 11)
2RF - 2LO Spur Rejection ox2 |f Lo + 150MH A= 10dBm (Note5) | 63 67 dBc
- = +
purel SPUR =1LO PR = -5dBm (Note 9) | 58 62
o PRF = -10dBm (Note 5) 80 85
3RF - 3LO Spur Rejection 3x3 |fspur = fLo + 1T00MHz dBc
PRF = -5dBm (Note 9) 70 75
RF Input Return Loss RLRE !_O on and IF terminated into a matched o5 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 16 dB
impedance
IF Output Impedance 7 Nominal differential impedance at the IC’s IF 200 Q
outputs
RF terminated into 50Q, LO  |fIF = 450MHz, 20
driven by 50Q source, IF L1=1L2=120nH
transformed to 50Q using fiF = 350MHz,
external components shown || 4 _ [ o = 570nH 20
IF Output Return Loss RLIF in the Typical Application dB
Circuit. See the Typical
Operating Characteristics | fIF = 300MHz, 20
for performance vs. inductor |L1 =12 =390nH
values.
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5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 3100MHz to 3900MHz,
LOW-SIDE LO INJECTION (continued)

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRr = -5dBm, frF = 3100MHz to 3900MHz, fiF = 300MHz, fLo = 2800MHz to
3600MHz, fRF > fLO, TC = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -56dBm, PLo = 0dBm, fRF = 3500MHz,
fLo = 3200MHz, fI[F = 300MHz. All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF-to-IF Isolation fRF = 3500MHz, PLO = +3dBm (Note 9) 27 29.5 dB
LO Leakage at RF Port ELN%; SE;OOMHZ 10 3600MHz, PLO = +3dBm -26 dBm
2L0O Leakage at RF Port PLO = +3dBm -29 dBm
LO Leakage at IF Port PLo = +3dBm (Note 9) -22 dBm

3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS—RF = 3100MHz to 3900MHz,
LOW-SIDE LO INJECTION

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 845Q, R2 = 1.1kQ, RF and LO ports are driven from 50Q
sources, fRF > fLO. Typical values are for Tc = +25°C, Vcc = 3.3V, PRF = -5dBm, PLO = 0dBm, frRr = 3500MHz, fLO = 3200MHz, f|F
= 300MHz, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gc 8.4 dB
Gain Variation vs. Frequency AGC LRaFnz 3100MHz to 3900MHz, any 100MHz 0.15 dB
Conversion Gain Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCce Tc = -40°C to +85°C 001 dB/*C
Input 1dB Compression Point IP1dB (Note 10) 7.7 dBm
Third-Order Input Intercept Point 11P3 fRF1 - fRF2 = TMHz, PRF1 = PRF2 = -6dBm/tone 20.1 dBm

. . fRF1 - fRF2 = TMHz, PRF1 = PRF2 = -5dBm/tone,
[IP3 Variation with Tc TG = -40°C to +85°C +0.2 dB
Single-Sideband Noise Figure NFsse  |No blockers present 9.3 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF |16 2 _40°C 10 +85°C 0.018 dB/"C
2RF - 2LO Spur Rejection 2x2 |f fLo + 150MHz | -AF = ~10dBm 64 dBe
- = +
p J SPUR =TLO PRF = -5dBm 59
3RF - 3LO Spur Rejection 3x3 |t Lo + 100MHz | oF = ~10dBm Ik dBe
- = +
pur Rej SPUR = fLO PrE = 5dBm ”
RF Input Return Loss RLRF !_O on and IF terminated into a matched 30 dB
impedance
LO Input Return Loss RLLO RF and IF terminated into a matched imped- 20 dB
ance
IF Output Impedance 7 glj)trgl]rzsl differential impedance at the IC’s IF 200 Q

4 MAXI N
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3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 3100MHz to 3900MHz,

LOW-SIDE LO INJECTION (continued)
(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 845Q, R2 = 1.1kQ, RF and LO ports are driven from 50Q
sources, fRF > fLO. Typical values are for Tc = +25°C, Vcc = 3.3V, PRF = -5dBm, PLo = 0dBm, fRF = 3500MHz, fL0 = 3200MHz, fIF
= 300MHz, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF terminated into 50Q, LO |fIF = 450MHz, 17
driven by 50Q source, IF L1 =12 =120nH
transformed to 50Q using | = 350MHz,
external components shown || 1 _ [ — 970nH 17
IF Output Return Loss RLIF in the Typical Application dB
Circuit. See the Typical
Operating Characteristics ~|fIF = 300MHz, 17
for performance vs. inductor|L1 = L2 = 390nH
values.
RF-to-IF Isolation fRF = 3100MHz to 3900MHz, PLo = +3dBm 27 dB
LO Leakage at RF Port fLo = 2800MHz to 3600MHz, PLo = +3dBm -30 dBm
2L O Leakage at RF Port fLo = 2800MHz to 3600MHz, PLo = +3dBm -26.5 dBm
LO Leakage at IF Port fLo = 2800MHz to 3600MHz, PLo = +3dBm -27.5 dBm

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 3100MHz to 3900MHz,

HIGH-SIDE LO INJECTION

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRF = -5dBm, frRF = 3100MHz to 3900MHz, f|F = 300MHz, f o = 3400MHz
to 4200MHz, fRF < fLO, Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -5dBm, PLo = 0dBm, fRF =
3500MHz, fLo = 3800MHz, flF = 300MHz, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gc Tc = +25°C 8.4 dB
fRF = 3100MHz to 3900MHz, any 100MHz
band 0.15
Gain Variation vs. Frequency AGC dB
fRF = 3100MHz to 3900MHz, any 200MHz
0.3
band
Conversion Gain Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCca Tc = -40°C to +85°C 001 dB/°C
Input 1dB Compression Point IP1gB  [(Note 10) 1.4 dBm
Third-Order Input Intercept Point ipg  |MRFT- fRFZ: MHz, PRF1 = PRF2 = -5dBm/tone, 24.8 dBm
Tc = +25°C
. . fRF = 3100MHz to 3900MHz, fRF1 - fRF2 = IMHZ,
IIP3 Variation with Tc PRE1 = PRE2 = -5dBm/ione, Te = 40°C to +85°C +0.2 dBm
Single-Sideband Noise Figure NFsse |No blockers present 9.8 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.018 dB/°C
_— PRF = -10dBm 70
2LO - 2RF Spur R t 2x2 |f = fLo - 150MH dB
pur Rejection X SPUR = fLO z PRF = -50Bm 65 c
— PRF = -10dBm 89
3LO - 3RF Spur Rejection 3x3 |f = fLO - 100MHz dBc
p | SPUR LO PRF = -5dBm 79
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5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 3100MHz to 3900MHz,

HIGH-SIDE LO INJECTION (continued)

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRF = -5dBm, fRr = 3100MHz to 3900MHz, fiF = 300MHz, fL0 = 3400MHz
to 4200MHz, fRr < fLO, TCc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -5dBm, PLo = 0dBm, fRF =
3500MHz, fLo = 3800MHz, fiF = 300MHz, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Input Return Loss RLRE !_O on and IF terminated into a matched o4 dB
impedance
LO Input Return Loss RLLO EF and IF terminated into a matched 18 dB
impedance
IF Output Impedance ZF Nominal differential impedance at the IC’s IF 200 o
outputs
RF terminated into fIF = 450MHz, 20
50Q, LO driven by 50Q  [L1 = L2 = 120nH
source, IF. transformed fiF = 350MHz,
to 50Q using external L1 = L2 = 270nH 20
components shown in
IF Output Return Loss RLIF the Typical Application dB
Circuit. See the Typical fiE = 300MHz
Operating Characteristics|| 1 _ | » = 390nH 20
for performance vs.
inductor values.
RF-to-IF Isolation PLo = +3dBm 30 dB
LO Leakage at RF Port PLo = +3dBm -30.3 dBm
2LO Leakage at RF Port PLo = +3dBm -19 dBm
LO Leakage at IF Port PLo = +3dBm -23 dBm

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 2300MHz to 2900MHz,

HIGH-SIDE LO INJECTION

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to0 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRF = -5dBm, frRr = 2300MHz to 2900MHz, fiF = 300MHz, fL0 = 2600MHz
to 3200MHz, fRF < fLO, TCc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -5dBm, PLo = 0dBm, fRF =
2600MHz, fLo = 2900MHz, fiF = 300MHz, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small-Signal Conversion Gain Gc Tc = +25°C 8.4 dB
fRF = 2300MHz to 2900MHz, any 100MHz
band 0.15
Gain Variation vs. Frequency AGC dB
fRF = 2300MHz to 2900MHz, any 200MHz
0.3
band
Conversion Gain Temperature fRF = 2300MHz to 2900MHz, o
Coefficient TCCG |76 = 40°C 1o +85°C -0.01 dB/C
Input 1dB Compression Point IP1de  |(Note 10) 114 dBm
Third-Order Input Intercept Point 1P3 fTRg*_' LRZFEO:CWHZ' PRF1 = PRF2 = -5dBmytone, 25.0 dBm
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5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 2300MHz to 2900MHz,

HIGH-SIDE LO INJECTION (continued)

(Typical Application Circuit, with tuning elements outlined in Table 1, R1 = 698Q, R2 = 604Q, Vcc = 4.75V to 5.25V, RF and LO ports
are driven from 50Q sources, PLO = -3dBm to +3dBm, PRF = -5dBm, frRr = 2300MHz to 2900MHz, fiF = 300MHz, fL0 = 2600MHz
to 3200MHz, fRF < fLO, TCc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PRF = -5dBm, PLo = 0dBm, fRF =
2600MHz, fLo = 2900MHz, fiF = 300MHz, unless otherwise noted. (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_ . fRF = 2300MHz to 2900MHz, fRF1 - fRF2 = TMHz,
[IP3 Variation with Tc PRE1 = PRE2 = -5dBrmftone, Te = -40°C 1o +85°C +0.2 dBm
Single-Sideband Noise Figure NFsse |No blockers present 10.0 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF 176 -40°C 10 +85°C 0.018 dB/e
2LO - 2RF Spur Rejection 2x2 |f L0 - 50MHz | -AE = ~10dBm 7 dBc
- | X = - z
purel SPUR=1LO PRF = -5dBm 72
3LO - 3RF Spur Rejection 3x3 |f L0 - 100MHL A = 10dBm % dBe
- = - Z
p J SPUR LO PRF = -5dBm 76
RF Input Return Loss RLAF !_O on and IF terminated into a matched 30 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 18 dB
impedance
IF Output Impedance 2 Nominal differential impedance at the IC’s IF 200 o
outputs
RF terminated into 500, |7 = #90Mi% 25
LO driven by 50Q source, - n
IF transformed to 50Q fIF = 350MHz, o5
using external compo- L1 =12 =270nH
IF Output Return Loss RLIF nents shown in the Typical dB
Application Circuit. See
the Typical Operating fiF = 300MHz, o5
Characteristics for perfor- |L1 = L2 = 390nH
mance vs. inductor values.
RF-to-IF Isolation PLo = +3dBm 45 dB
LO Leakage at RF Port PLo = +3dBm -28.8 dBm
2LO Leakage at RF Port PLo = +3dBm -42.3 dBm
LO Leakage at IF Port PLO = +3dBm -26.3 dBm

Note 5:
Note 6:

Note 7:

Note 8:
Note 9:
Note 10:
Note 11:

Not production tested.

Operation outside this range is possible, but with degraded performance of some parameters. See the Typical

Operating Characteristics.

All limits reflect losses of external components, including a 0.8dB loss at flF = 300MHz due to the 4:1 impedance trans-
former. Output measurements were taken at IF outputs of the Typical Application Circuit.
Guaranteed by design and characterization.

100% production tested for functional performance.

Maximum reliable continuous input power applied to the RF port of this device is +12dBm from a 50Q source.

Measured with external LO source noise filtered so that the noise floor is -174dBm/Hz. This specification reflects the
effects of all SNR degradations in the mixer including the LO noise, as defined in Application Note 2021: Specifications

and Measurement of Local Oscillator Noise in Integrated Circuit Base Station Mixers.
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EXEEN eI

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)

VS. VS. VS.
CONVERSION GAIN RF FREQUENCY CONVERSION GAIN RF FREQUENCY CONVERSION GAIN RF FREQUENCY
1 ‘ ‘ . 11 " 11 2
T =-40°C ¢ g g
10 o —2 10 z 10 E
g Tg=+25°C g )
= = =
(&) (&>} (>}
5 | p— __/\\_L\ 5 -/A-T -\——\ 5 A \
wn w [95]
o o o
s 8= ~| = 8 Po-3BmoBmadn | = 8 [ vec-475v,50v,525
8 3 3
7 Tc=+85°C —] 7 7
6 6 6
3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MH2)
INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY
% ‘ ‘ 3 % ‘ ‘ g % ‘ ‘ .
PRF = -50Bm/TONE |2 PrF = -50Bm/TONE |£ PRF =-5dBM/TONE |2
T = +25°C = = _ =
Te=485C Uy | VoG = 5.25V
E 5 [N ' 7 £ % [N EZSR\/\'
3 3 3 & P /_/
S \(/\./\/ 2 = }"
= = =
2 | 2 PL0 = -3dBm, 0dBm, +3dBm 24 Ve = 5.0V I
Tg=-40°C Voo =4.75V
23 23 23
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REBERIEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, T¢c = +25°C, unless otherwise noted.)
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MAX19998

L0 LEAKAGE AT IF PORT (dBm)

2300MHz~4000MHzS D> a2 /N—Sa> 34

REBEFEES)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Ny 77k, SiGe. SU=PUF 4.
2300MHz~4000MHzZo>a /=32 3FY

REBERIEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19998

CONVERSION GAIN (dB)

2300MHz~4000MHzS D> a2 /N—Sa> 34

REBEFEES)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Ny 77k, SiGe. SU=PUF 4.
2300MHz~4000MHzZo>a /=32 3FY

REBERIEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, T¢c = +25°C, unless otherwise noted.)
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MAX19998

2300MHz~4000MHzS D> a2 /N—Sa> 34

REBEFEES)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Yy 7R, SiGe. BY=FPUTF.
2300MHz~4000MHz5'52a2/N=23> 3+ Y
REBEFEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 3100MHz to 3900MHz, LO is low-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, T¢c = +25°C, unless otherwise noted.)
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MAX19998

LO/NY 7k, SiGe. BY=FPUTF1.
2300MHz~4000MHz5' o> 32/N—=232 S+Y
REBEREGRS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Ny 77k, SiGe. SU=PUF 4.
2300MHz~4000MHzZo>a /=32 3FY

REBERIEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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2300MHz~4000MHzS D> a2 /N—Sa> 34

REBEFEES)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Yy 7R, SiGe. BY=FPUTF.
2300MHz~4000MHz5'52a2/N=23> 3+ Y
REBEFEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3100MHz to 3900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19998

LO/NY 7k, SiGe. BY=FPUTF1.
2300MHz~4000MHz5' o> 32/N—=232 S+Y
REBEREGRS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2300MHz to 2900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Ny 77k, SiGe. SU=PUF 4.
2300MHz~4000MHzZo>a /=32 3FY

REBERIEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2300MHz to 2900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/NY 7k, SiGe. BY=FPUTF1.
2300MHz~4000MHz5' o> 32/N—=232 S+Y
REBEREGRS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2300MHz to 2900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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LO/Yy 7R, SiGe. BY=FPUTF.
2300MHz~4000MHz5'52a2/N=23> 3+ Y
REBEFEERS)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2300MHz to 2900MHz, LO is high-side injected
for a 300MHz IF, PRF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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2300MHz~4000MHzZ >3 /Nx—S3>3FY
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el SMITDEEBRL N (A VE=FRE)NZ Y
TIDAVE=FV2ZS0QD VIV REAICZE
LEI(BE7TIr—2a e Z58),
#EEBNE-F

MAX19998(3. A TIFIEM THER/ N1 7 AERZHRE
T2z D2DDHF(LOBIAS. IFBIAS)ZfEx T V&9,
INSDOEHRDORMMEICDNNTIE. R1EZSRLTLE
S ENSWARELEDERNZFERLILBE. &FD
MEEE T EWOREESHIRZICENBERNMERSNE T,
1 %DEMNZBBICAFTDIEANTERINSEII.
5% DEMTRALTLES 0,

FTarDEREEDI.IVICEOTIFHEEESED
& HBBNDOARBRIBEIREZRIRI DI ENARETT,
FNICEKDOT. £EDBEBNND7% (typ) A LET,
[3.3V Supply AC Electrical Characteristics (3.3VEJ&
ACERMIFM) I ORBKIUTIREBNERF I DIEDEZH
I53.3VDIZT7ESRLT BHEMBEDN —R7A T
ZEHMEL TSN
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LO/Ny 7Pk, SiGe. SU=PUF 4.
2300MHz~4000MHzZ >3 /Nx—S3>3FY

LEXTDA 504

OQEIMEFALTCLEXTA TS U RICEIB LTS,
RF-IFEASBELULO-IFB 74V L —> 3> DBRENDER
FTI)r—2armigEald. L3EEELCHEEEZREL
TRIENTEZI([IEHEEREIZSHR), 2720,
RELUIEBERHARIETDIHOIC. IFHICHITDEARF
A =T 2 IF-BLUF+1'5 TS5 RADBEN
HpFEBABWEDICTDIRELHYET, LEXTICIZ
W120mADERNAENDI=D. BDCROB{A 505
HERAITDIENEETY,

LAZIMIDONT

BENICERET S NIZPCBIE. EDXDERF/~ AT KR[E R
ICEDTHRIRAEDTY, K. M. HLO1Y
V5 RA=EBTDIZH. RFES A VIS BELIRY
BLTLIZE Y IFTICHIDEMA E—F U,
IF-BEXUVIF+OEHE DTSV RNDBEEH HpFZiB X
BNELDICTDRENHIET, REDMHEZEDI-H.

®R1. ShmDME

TV RmFDR—R %/ —DUREDI O ZAR—ZR
INYRICEEEHL TS\, PCBOIIIR—XR/ VR
3. PCBOIS U RTL—UIlEHRIDBELNHIFT,
BHROET7AFERLTIO/ YW RESLIELNILODTS R
TL—VICEHRIDIEEMBLET, ZOHEICELDOT,
B ERF/BMGEREHT/NARITREFESINET, T/ X
INVT—DREDOIIZAR—=IR/VY REPCBICISA T
FLTLES L, ERLAT7INDIT7L R ELT,
MAX19998MeH i+ h&FRITDIENTEEY, H—
IN=T7A1)UIE. TEKIZIE L Tjapan.maxim-ic.com?'o
AFOJEETY,

BREDNA/INZNIE

BEEBROBEE/NA/XZE. SEEHMEEOLZEMEIC
EDTARARTY, [MBEF T —23 VERIICRT
AT TEVecHF2/NM/NZ LT, BRDMEIZDNT
IIR1ZSRLTLES L,

DESIGNATION QTY DESCRIPTION COMPONENT SUPPLIER
8.2pF microwave capacitor (0402). Use for RF : !
o ’ frequencies ranging from 3000MHz to 4000MHz. Murata Electronics North America, Inc.
3.3nH microwave inductor (0402). Use for RF Coileraft. Inc
frequencies ranging from 2300MHz to 2900MHz. T
C2, Ce, C8, C11 4 0.01pF microwave capacitors (0402) Murata Electronics North America, Inc.
C3, C9 0 Not installed, capacitors —
C10 1 2pF microwave capacitor (0402) Murata Electronics North America, Inc.
C13,C14 2 1000pF microwave capacitors (0402) Murata Electronics North America, Inc.
C15 1 82pF microwave capacitor (0402) Murata Electronics North America, Inc.
Not installed for RF frequencies ranging from .
Ci6 ] 3000MHz to 4000MHz
0.3pF microwave capacitor (0402). Use for RF . )
frequencies ranging from 2300MHz to 2900MHz. Murata Electronics North America, Inc.
L1, L2 2 390nH wire-wound high-Q inductors* (0805) Coilcraft, Inc.
L3 1 4.7nH wire-wound high-Q inductor (0603) Coilcraft, Inc.
698Q +1% resistor (0402). Use for VCC = 5.0V
applications.
R1 1 Digi-Key Corp.
845Q +1% resistor (0402). Use for VcC = 3.3V
applications.
604Q +1% resistor (0402). Use for VCC = 5.0V
applications. o
R2 1 : Digi-Key Corp.
1.1kQ +1% resistor (0402). Use for VCC = 3.3V
applications.
R3 1 0Q resistor (1206) Digi-Key Corp.
T1 1 4:1IF balun TC4-1W-17* Mini-Circuits
U1 1 MAX19998 IC (20 Thin QFN-EP) Maxim Integrated Products, Inc.
IFEREIN 200MHZIA T DIBE . TNEKWKEREDA T 05 EL1/INTUTCA-TW-TAZFERLTLZE 0,
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LO/Yy 7R, SiGe. BY=FPUTF.
2300MHz~4000MHz5'52a2/N=23> 3+ Y

I ORKR—=ZXRINYEDRF/ERIZDINT

MAX 19998 20F > TQFN-EP/ w4 — D T 4 2 K—
AR/INYREP)IE. FANDEERIEIDR R ERELET,
MAX19998% 59 5PCBI3. EPHSEAGETDLDIC
HEtIBRIENEETY, =HIC. EPASEBERMIS R

NDRBREIMEA T 05 RICEDEDICLTLIZE0Y,
EPIF. ERFITIIXAVFREBEBSNIZETR—ILDT7 LA
B CPCBOI SV RTL—UICIFA TS DRED
HIEI,

5 © S ~
EBEFI)r—2a2mig
]
S ;; 3 6 IF
YT Y
N ? OUTPUT
c13
T 3,
R3 L2 5
a—"\/\N\ YY)
1 fl
Cl4 == 4 =
T :
::VW— %:LS
= 2 N
45,0V g s L 5 3 L
l20]  l1o] 18] 17| e N
“T %1 el oo
= = — ut —
o1 MAXIM =
RF | . RF | —] Ve
el = | 1T 2 MAX19998 |14 ] .
mtf L o
[ ||
ol = = ] ir jo
EP =
c10
oo L prpy (I T
| 5 = T ] | INPUT
- [6] Ir] [8] [Jol o]
=> o = (] (&}
o
+5.0V - = —
o R0
L NOTE: PINS 4, 5, 10, 12, AND 17 ARE ALL INTERNALLY
= = CONNECTED T0 THE EXPOSED GROUND PAD. CONNECT
oy THESEPINS O GROUND TO IPROVE SOLATION
. ] 0 PINS 3,9, 13, AND 15 HAVE NO INTERNAL CONNECTION, BUT CAN BE
EXTERNALLY GROUNDED TO IMPROVE ISOLATION.
I T
= = *C16 NOT USED FOR 3000MHz TO 4000MHz APPLICATIONS.
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MAX19998

2300MHz~4000MHzS D> a2 /N—Sa> 34

Fv7iEER nNr—<
PROCESS: SiGe BiCMOS BHO/NNYT—UREIBRPI VTV R/Y—2I13, japan.maxim-

ic.com/packages =SB LT\, BH. /N —TO—R([C
SFENBI+]. T#]. F=3-1IFRoHSHERKRAERLIEDTLY
HFTh. ISV —OREIS/INVT = FDEDICEITDEDT
ROHSHIERR EIEBEHEAEL. REICE 2T/ W —U0—RAE
BBZENHDREFRELTIEE 0,

NYg—=2547

Nyr—oa—K

R#Fa1X4> FNo.

20 Thin QFN-EP

T2055+3

21-0140

Q:F:Jl’\. :J“17) \O-J ﬁﬁg}t T169-005 1 RREHMBEXAFMEHI-30-16 (KU 1EL)
TEL. (03)3232-6141

FAX. (03)3232-6149
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