ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



19-4402; Rev 1, 5/09

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

General Description

The MAX19996A single, high-linearity downconversion
mixer provides 8.7dB conversion gain, +24.5dBm [IP3,
and 9.8dB noise figure for 2000MHz to 3900MHz WCS,
LTE, WIMAX™ and MMDS wireless infrastructure appli-
cations. With an ultra-wide LO frequency range of
2100MHz to 4000MHz, the MAX19996A can be used in
either low-side or high-side LO injection architectures
for virtually all 2.5GHz and 3.5GHz applications. For a
2.5GHz variant tuned specifically for low-side injection,
refer to the MAX19996 data sheet.

In addition to offering excellent linearity and noise
performance, the MAX19996A also yields a high level
of component integration. This device includes a dou-
ble-balanced passive mixer core, an IF amplifier, and
an LO buffer. On-chip baluns are also integrated to
allow for single-ended RF and LO inputs. The
MAX19996A requires a nominal LO drive of 0dBm,
and supply current is typically 230mA at Vcc = 5.0V,
or 150mA at Vcc = 3.3V.

The MAX19996A is pin compatible with the MAX19996
2000MHz to 3000MHz mixer. The device is also pin
similar with the MAX9984/MAX9986/MAX9986A
400MHz to 1000MHz mixers and the MAX9993/
MAX9994/MAX9996 1700MHz to 2200MHz mixers,
making this entire family of downconverters ideal for
applications where a common PCB layout is used for
multiple frequency bands.

The MAX19996A is available in a compact 5mm x 5mm,
20-pin thin QFN with an exposed pad. Electrical perfor-
mance is guaranteed over the extended -40°C to
+85°C temperature range.

Applications

2.3GHz WCS Base Stations

2.5GHz WIMAX and LTE Base Stations
2.7GHz MMDS Base Stations

3.5GHz WIMAX and LTE Base Stations
Fixed Broadband Wireless Access
Wireless Local Loop

Private Mobile Radios

Military Systems

WIMAX is a trademark of WiMAX Forum.
MAXIV
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Features
2000MHz to 3900MHz RF Frequency Range
2100MHz to 4000MHz LO Frequency Range
50MHz to 500MHz IF Frequency Range
8.7dB Conversion Gain
9.8dB Noise Figure
+24.5dBm Typical Input IP3
11dBm Typical Input 1dB Compression Point

67dBc Typical 2LO-2RF Spurious Rejection at

PRF =-10dBm

¢ Integrated LO Buffer

4 Integrated RF and LO Baluns for Single-Ended
Inputs

4 Low -3dBm to +3dBm LO Drive

4 Pin Compatible with the MAX19996 2000MHz to
3000MHz Mixer

4 Pin Similar with the MAX9993/MAX9994/MAX9996

Series of 17700MHz to 2200MHz Mixers and the

MAX9984/MAX9986/MAX9986A Series of 400MHz
to 1000MHz Mixers

4 Single 5.0V or 3.3V Supply
4 External Current-Setting Resistors Provide Option

for Operating Device in Reduced-Power/Reduced-
Performance Mode

®* & & 6 O o o o

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX19996AETP+ -40°C to +85°C 20 Thin QFN-EP*
MAX19996AETP+T -40°C to +85°C 20 Thin QFN-EP*

+Denotes a lead(Pb)-free/RoHS-compliant package.
*EP = Exposed pad.
T = Tape and reel.

Pin Configuration/Functional Diagram appears at end of
data sheet.

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

ABSOLUTE MAXIMUM RATINGS

VCC O GND ..o -0.3Vto +5.5V 0JC (NOtES 1, B) oo 13°C/W

IF+, IF-, LOto GND ..o -0.3V to (Vce + 0.3V) Operating Case Temperature

RF, LO INPUE POWET ... +12dBm Range (Note 4) ..., Tc = -40°C to +85°C

RF, LO Current (RF and LO is DC shorted to GND Junction Temperature ..........coooveeiiiiiic +150°C
through abalun).........ccoooi 50mA Storage Temperature Range ...........cccoovvienn. -65°C to +150°C

Continuous Power Dissipation (Note 1) ......ccoccooviiiiiiiinnnn. 5.0W Lead Temperature (soldering, 10S) .......ccoocvevviiiviiiiennn. +300°C

OJA (NOLES 2, 3) .. +38°C/W

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 + (6Ja x Ve 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 www.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, Vcc = 4.75V to 5.25V, no input AC 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 \
Supply Current lcc 230 245 mA

3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = 3.0V to 3.6V, no input AC signals. Tc = -40°C to +85°C, unless otherwise noted. Typical values are
at Vcc = 3.3V, Tc = +25°C, parameters are guaranteed by design and not production tested, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 \
Supply Current lcc Total supply current, Vcc = 3.3V 150 mA
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
e a7 7O o o
RF Frequency Range - MHz

Typical Application Circuit with C1 = 1.5pF,
see Table 1 for details (Note 5)

LO Frequency fLo (Note 5) 2100 4000 MHz
Using Mini-Circuits TC4-1W-17 4:1
transformer as defined in the Typical
Application Circuit, IF matching 100 500
components affect the IF frequency range

(Note 5)
IF Frequency fiF . — MHz
Using Mini-Circuits TC4-1W-7A 4:1

transformer as defined in the Typical

3000 3900

Application Circuit, IF matching 50 250
components affect the IF frequency range
(Note 5)

LO Drive PLo -3 0 +3 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, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLo = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, fiF = 300MHz, fLo = 2600MHz to 3200MHz, frF < fLO,
Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, fRr = 2600MHz, fLo = 2900MHz, fiF = 300MHz.
All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Small-Signal Conversion Gain fRF = 2300MHz to 2000MHz, Tc = +25°C 7.9 8.7 9.2 dB
(Note 7)
fRF = 2805MHz to 2360MHz 0.1
frRF = 2500MHz to 2570MHz 0.1

Gain Variation vs. Frequency AGc fRF = 2570MHz to 2620MHz 0.1 dB
fRF = 2500MHz to 2690MHz 0.2
fRF = 2700MHz to 2900MHz 0.3

Conversion Gain Temperature _ amo o o

Coefficient TCca Tc = -40°C to +85°C 0.012 dB/°C
No blockers present 9.8 12

Single Sideband Noise Figure NFssB | frr = 2600MHz, fiF = 300MHz, P o = 0dBm, 0.8 105 dB
Vee = +5.0V, Tc = +25°C, no blockers present ' '

Noise Figure Temperature fRF = 2300MHz to 2900MHz, single sideband, o

Coefficient TONF no blockers present, Tc = -40°C to +85°C 0.018 dB/°C
+8dBm blocker tone applied to RF port,

. ) . fRF = 2600MHz, fLo = 2900MHz,

Noise Figure Under Blocking NFB fBLOCKER = 2400MHz, PLo = 0dBm, 18 22 dB

Vce = +5.0V, Tc = +25°C (Note 8)

MAXIM 3
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MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

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, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLo = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, fiF = 300MHz, fLo = 2600MHz to 3200MHz, frF < fLO,
Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, fRr = 2600MHz, fLo = 2900MHz, fiF = 300MHz.
All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) Tc = +25°C (Note 9) 9.5 11
Input 1dB Compression Point IP1dB dBm
fRF = 2600MHz T¢c = +25°C (Notes 7, 9) 10 11
- ) fRF1 - fRF2 = TMHz, PRF1 = PRF2 = -5dBm,
Third-Order Input Intercept Point [1P3 To = +25°C (Note 7) 22.5 24.5 dBm
. . fRF = 2300MHz to 2900MHz, frRF1 - fRF2 = TMHzZ,
[IP3 Variation with Tc PRE1 = PReo = -50Bm. Te = -40°C 1o +85°C +0.3 dB
. PrrF = -10dBm 60 67
2L.O-2RF Spur Rejection 2x2 fspur = fLO - 150MHz dBc
PRF = -5dBm 55 62
- PRF = -10dBm 75 85
3LO-3RF Spur Rejection 3x3 fspur = fLo - 100MHz dBc
PrrF = -5dBm 65 75
RF Input Return Loss RLRF !_O on and IF terminated into a matched 175 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 195 dB
impedance
IF Output Impedance 7 Nominal differential impedance at the IC’s 200 o
IF outputs
RF terminated into 509, LO | fIF = 450MHz,
driven by 50Q source, IF Li=L2= 25
transformed to 50Q using 120nH
S onoonets e ssowr
IF Output Return Loss RLiF nimnine 1ypi L1=L2= 25 dB
Application Circuit, see the
. ; 270nH
Typical Operating
Characteristics for fiF = 300MHz,
performance vs. inductor L1=12= 25
values 390nH
RF-to-IF Isolation PLo = +3dBm (Note 7) 27 30 dB
LO Leakage at RF Port PLo = +3dBm -28.6 -22.8 dBm
2LO Leakage at RF Port PLo = +3dBm -29.7 dBm
LO Leakage at IF Port PLo = +3dBm (Note 7) -28.4 dBm
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS—fRF = 2300MHz TO 2900MHz,

HIGH-SIDE LO INJECTION

(Typical Application Circuit with tuning elements outlined in Table 1, RF and LO ports are driven from 50Q sources. Typical values
are for Tc = +25°C, Vcc = 3.3V, PLo = 0dBm, frr = 2600MHz, fL 0 = 2900MHz, fiF = 300MHz, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small-Signal Conversion Gain Ge 8.3 dB
Gain Variation vs. Frequency AGC LR;nZ 2300MHz to 2900MHz, any 100MHz 0.15 dB
Conversion Gain Temperature PP o ) o
Cosfficient TCca Tc =-40°C to +85°C 0.012 dB/°C
Single Sideband Noise Figure NFssB No blockers present 9.6 dB
Noise Figure Temperature Single sideband, no blockers present,

T .01 B/°
Coefficient CNF Tc = -40°C to +85°C 0.018 dB/*C
Input 1dB Compression Point IP1dB (Note 9) 7.75 dBm
. . frRE1 = 2600MHz, frRr2 = 2601MHz,
Third-Order Input Intercept Point IIP3 PRE1 = PREp = -50Bm 19.7 dBm
fRF1 = 2600MHz, fRF2 = 2601MHz,
IIP3 Variation with T¢ PRF1 = PRF2 = -5dBm, +0.5 dB
Tc = -40°C to +85°C
2LO-2RF Spur Rejecti ox2 |f flo- 150MHz  |RF=-10dBm 64 B
- ur Rejection X = - z c
p ) SPUR LO PRF = -5dBm 59
3LO-3RF Spur Rejecti 3x3 |f flo- 100MHz  |AF=-100Bm 7 dB
- ur Rejection X = - z c
p ] SPUR LO PRF = -50Bm 64
RF Input Return Loss RLRE !_O on and IF terminated into a matched 175 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 195 dB
impedance
IF Output Impedance ZiF Nominal differential impedance at the IC’s 200 0
IF outputs
RF terminated into 50Q, LO | fiF = 450MHz,
driven by 50Q source, IF L1=L2= 25
transformed to 50Q using 120nH
cremacoreorets iy s
IF Output Return Loss RLIF L YpIC L1=L2= 25 dB
Application Circuit, see the
) . 270nH
Typical Operating
Characteristics for fIF = 300MHz,
performance vs. inductor [1=12= o5
values 390nH
RF-to-IF Isolation fRF = 2300MHz to 2900MHz, PLo = +3dBm 38 dB
LO Leakage at RF Port fLo = 2600MHz to 3200MHz, PLo = +3dBm -30 dBm
2L0O Leakage at RF Port fLo = 2600MHz to 3200MHz, P o = +3dBm -31 dBm
LO Leakage at IF Port fLo = 2600MHz to 3200MHz, PLo = +3dBm -34 dBm
M AXI /W 5

V9666 IXVIN



MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

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

LOW-SIDE LO INJECTION

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources. PLo = -3dBm to +3dBm, Prr = -5dBm, frr = 2300MHz to 2900MHz, fiF = 300MHz, fLo = 2000MHz to 2600MHz, frr > fLO,
Tc =-40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, frr = 2600MHz, fL .0 = 2300MHz, fiF = 300MHz, all
parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gec fRF = 2300MHz to 2900MHz, Tc = +25°C 8.2 8.9 9.5 dB
(Note 7)
Gain Variation vs. Frequency AGC ft?e';nz 2300MHz to 2900MHz, any 100MHz 0.1 dB
Conversion Gain Temperature Mo o . o
Coefficient TCcg | Tc=-40°Cto +85°C 0.012 dB/°C
No blockers present 9.5 125
Single Sideband Noise Figure NFssg | RF =2600MHz, fiF = 300MHz, dB
PLo = 0dBm, Vcc = +5.0V, Tg = +25°C, 9.5 10.5
no blockers present
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TCNF Tc = -40°C to +85°C 0.018 dB/C
Input 1dB Compression Point IP1dB Tc = +25°C (Note 9) 9.5 10.7 dBm
. . frRF1 - fRF2 = TMHz, PRF1 = PRF2 = -5dBm,
Third-Order Input Intercept Point 11P3 Te = +25°C (Note 7) 22 24.05 dBm
. . fRF = 2300MHz to 2900MHz, PRr1 = PRF2 =
|IP3 Variation with Tc 5dBm, Tc = -40°C to +85°C +0.5 dB
2RF-2LO Spur Rejecti ox2 |f Lo + 150MH PRr =-10dBm 69 68 dB
- ur Rejection X = + z c
purel SPUR=TLO PRF = 5dBm | 58 63
3RF-3LO Spur Rejecti 3x3 |f fLo + 100MH PAr =-10dBm | 79 e dB
- ur Rejection X = + z c
P ) SPUR=TLO PRF = -5dBm 69 74
RF Input Return Loss RLRE !_O on and IF terminated into a matched 19 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 200 o
IF outputs
RF terminated into 500, LO | 11F = 450MHz,
. L1=L2= 25
driven by 50Q source, IF 120nH
transformed to 50Q using n
external components shown | fiF = 350MHz,
IF Output Return Loss RLIF in the Typical Application L1=L2= 25 dB
Circuit, see the Typical 270nH
fOpera?ng Characte(/s(;/cst fiF = 300MHz,
orI performance vs. inductor | "\ ', _ o5
values 390nH
RF-to-IF Isolation fRF = 2600MHz, P Lo = +3dBm 29 36 dB
LO Leakage at RF Port fLo = 1800MHz to 2900MHz, PLo = +3dBm -28 -20 dBm
2L0 Leakage at RF Port fLo = 1800MHz to 2900MHz, PLo = +3dBm -29 -19 dBm
LO Leakage at IF Port fLo = 1800MHz to 2900MHz, PLo = +3dBm -24 dBm

6
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

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

LOW-SIDE LO INJECTION

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLo = -3dBm to +3dBm, PRrr = -5dBm, frRr = 3100MHz to 3900MHz, fiF = 300MHz, f 0 = 2800MHz to 3600MHz, frr > fLO,
Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, fRr = 3500MHz, fLo = 3200MHz, fir = 300MHz.

All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gc Tc = +25°C (Note 7) 7.5 8.0 8.5 dB
fRF = 3450MHz to 3750MHz, any 100MHz
0.15
band
Gain Variation vs. Frequency AGc dB
fRF = 3450MHz to 3750MHz, any 200MHz
0.3
band
Conversion Gain Temperature Mo o o
Cosfficient TCcaq Tc = -40°C to +85°C 0.012 dB/°C
No blockers present 105 135
Single Sideband Noise Figure NFssB fRF = 3500MHz, fiF = 300MHz, P|.o = 0dBm, 105 16 dB
Vce = +5.0V, Te = +25°C, no blockers present ’ '
Noise Figure Temperature fRF = 3100MHZz to 3900MHz, single sideband, o
Coefficient TCNF no blockers present, Tc = -40°C to +85°C 0018 dB/°C
+8dBm blocker tone applied to RF port,
: ) ) frRF = 3500MHz, fLo = 3200MHz,
Noise Figure Under Blocking NFB fBLOCKER = 3750MHz, PLo = 0dBm, 18.7 21 dB
Vce = +5.0V, Tc = +25°C (Note 8)
Input 1dB Compression Point IP1dB fRF = 3500MHz (Note 9) 10 12 dBm
Third-Order Input Intercept Point ipg | fRF1-TRF2 = TMHZ, PRt = PRr2 = -5dBm 23 25 dBm
(Note 7)
frRF = 3100MHz to 3900MHz,
IIP3 Variation with Tc flF = 300MHz, fRF1 - fRF2 = TMHz, +0.3 dB
PRF1 = PRrF2 = -5dBm, T = -40°C to +85°C
2RF-2LO Spur Rejecti ox2 |f fLo + 150MH PR = -10dBm | €0 69 dB
- ur Rejection X = + z c
purrel SPUR=1LO PRF = -5dBm 55 64
3RF-3LO Spur Rejection 3x3  |f fLo + 100MH PR =-10dBm | 78 % dBe
- ur i X = + z
pur el SPUR =10 PRF = -5dBm 68 76
RF Input Return Loss RLAr !_O on and IF terminated into a matched 20 dB
impedance
LO Input Return Loss RLLo BF and IF terminated into a matched 165 dB
impedance
IF Output Impedance 2 Nominal differential impedance at the IC’s 200 o
IF outputs
MNAXIWV 7

V9666 IXVIN



MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

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, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLo = -83dBm to +3dBm, Prr = -5dBm, frRr = 3100MHz to 3900MHz, fiF = 300MHz, f o = 2800MHz to 3600MHz, frr > fLO,
Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, frr = 3500MHz, fLo = 3200MHz, fiF = 300MHz.
All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF terminated into 50, LO | fIF = 450MHz,
driven by 50Q source, IF L1=L2= 25
transformed to 50Q using 120nH
o components i =asowr:
IF Output Return Loss RLIF ninihe fypx L1=L2= 25 dB
Application Circuit, see the
. . 270nH
Typical Operating
Characteristics for fIF = 300MHz,
performance vs. inductor 1=12= 25
values 390nH
RF-to-IF Isolation fRF = 2600MHz PLo = +3dBm (Note 7) 23 27 dB
LO Leakage at RF Port fLo = 2800MHz to 3600MHz PLo = +3dBm -31 -20 dBm
2LO Leakage at RF Port PLo = +3dBm -27 dBm
LO Leakage at IF Port PLo = +3dBm (Note 7) -29.5 -20 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, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, frr = 3500MHz, fLo = 3800MHz, fi[F = 300MHz. Parameters
are guaranteed by design and not production tested.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Gain Gc 7.6 dB
fRF = 3450MHz to 3750MHz, any 100MHz
0.15
band
Gain Variation vs. Frequency AGc dB
fRF = 3450MHz to 3750MHz, any 200MHz
0.3
band
Conversion Gain Temperature o o o
Coefficient TCca Tc = -40°C to +85°C 0.012 dB/°C
Single Sideband Noise Figure NFssB No blockers present 10.9 dB
Noise Figure Temperature Single sideband, no blockers present,
T .01 B/°
Coefficient ONF |70 2 40°C 1o +85°C 0.018 dBre
Input 1dB Compression Point IP1dB (Note 9) 12.4 dBm
) . frRE1 = 3500MHz, frr2 = 3501MHz,
Third- | | P [P 24.7 B
ird-Order Input Intercept Point 3 PRE1 = PRE = -5dBm dBm
_ . fRF1 = 3500MHz, frRF2 = 3501MHz,
[IP3 Variation with Tc PRE1 = PRR2 = 5dBm, Te = -40°C to +85°C +0.5 aB
- PrF = -10dBm 69
2LO-2RF Spur Rejection 2x2 fspur = fLo - 150MHz dBc
PrF = -5dBm 64
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

+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, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, Typical values are for Tc = +25°C, Vcc = 5.0V, PLo = 0dBm, frr = 3500MHz, fLo = 3800MHz, fi[F = 300MHz. Parameters
are guaranteed by design and not production tested.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L PRF = -10dBm 90
3LO-3RF Spur Rejection 3x3 fspur = fLo - 1T00MHz dBc
PrF = -5dBm 80
RF Input Return Loss RLRe !_O on and IF terminated into a matched 29 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 163 dB
impedance
IF Output Impedance 2 Nominal differential impedance at the IC’s 200 o
IF outputs
RF terminated into 50Q, LO | fIF = 450MHz,
driven by 50Q source, IF L1=L2= 25
transformed to 50Q using | 120nH
S onborerss [ =asou
IF Output Return Loss RLIF L 4ypl L1=L2= 25 dB
Application Circuit, see the
. . 270nH
Typical Operating
Characteristics for fiF = 300MHz,
performance vs. inductor L1=L2= o5
values 390nH
RF-to-IF Isolation fRF = 3100MHz to 3700MHz, PLo = +3dBm 26.6 dB
LO Leakage at RF Port fLo = 3400MHz to 4000MHz, PLo = +3dBm -38 dBm
2LO Leakage at RF Port fLo = 3400MHz to 4000MHz, PL.o = +3dBm -13.5 dBm
LO Leakage at IF Port fLo = 3400MHz to 4000MHz, P o = +3dBm -27 dBm

Note 5: Not production tested. Operation outside this range is possible, but with degraded performance of some parameters. See
the Typical Operating Characteristics.

Note 6: All limits reflect losses of external components, including a 0.8dB loss at fiF = 300MHz due to the 4:1 impedance trans-
former. Output measurements were taken at IF outputs of the Typical Application Circuit.

Note 7: 100% production tested for functional performance.

Note 8: 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.

Note 9: Maximum reliable continuous input power applied to the RF port of this device is +12dBm from a 50 source.
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MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, Prr = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

L0 LEAKAGE AT IF PORT (dBm)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

RF-TO-IF ISOLATION (dBm)

LO LEAKAGE AT RF PORT (dBm)
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)

-10

-20

60

50

40

30

20

-20

-25

-30

-35

-40

LO LEAKAGE AT IF PORT
vs. LO FREQUENCY

PLo =-3dBm, 0dBm, +3dBm

PARY W

MAX19996A toc20

2500 2700 2900

L0 FREQUENCY (MHz)

RF-TO-IF ISOLATION
vs. RF FREQUENCY

3100

3300

MAX19996A toc23

/

PLo - -3dBm, 0dBm, +3dBm

2000 2200 2400 2600

RF FREQUENCY (MHz)

2800

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY

3000

PLo =-3dBm, 0dBm, +3dBm

MAX19996A toc26

R

2300 2520 2740 2960

L0 FREQUENCY (MHz)

3180

3400

LO LEAKAGE AT IF PORT (dBm)

RF-TO-IF ISOLATION (dBm)

L0 LEAKAGE AT RF PORT (dBm)

LO LEAKAGE AT IF PORT
vs. LO FREQUENCY

-10 .
E
Vgg = 4.75V, 5.0V, 5.25V
-20 Il
-30 —F
40
2300 2500 2700 2900 3100 3300
LO FREQUENCY (MHz)
RF-TO-IF ISOLATION
vs. RF FREQUENCY
T
Voo =5.0V, 5.25V g
40 / ——
\_T" \,\_
30 |
Voo =4.75V
2 |
2000 2200 2400 2600 2800 3000
RF FREQUENCY (MH?)
LO LEAKAGE AT RF PORT
vs. LO FREQUENCY
-10 5
15 .
=
Veg =5.25V
20
-25 V /.-\
30 T
35 Voo = 475V, 5.0V
|
2300 2520 2740 2960 3180 3400

L0 FREQUENCY (MHz)

MAXIN




SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)
(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is high-side

injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

CONVERSION GAIN (dB)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, Prr = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)

INPUT IP3 (dBm)

NOISE FIGURE (dB)

14

6

21

20

18

o

©

7

CONVERSION GAIN CONVERSION GAIN
vs. RF FREQUENCY vs. RF FREQUENCY
T 5 1 T 3 "
\ \ Veg=33V |2 Ve =33V |2
T =-30°C \ g g
To=+25°C g 2 10
8 g
y z =
<T = 9
d ~—-1 = =
T —— % [ —" [=]
~ s 8 ] £ 3
S 5
t N °
| - 7 PL0 = -3dBm, 0dBm, +3dBm 7
To=+85°C
| | 6 6
2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 2800 3000
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT IP3 INPUT IP3
vs. RF FREQUENCY vs. RF FREQUENCY
; ; - 2 ; ; - 2
‘ ‘ Prr =-5dBm/TONE é Prr = -5dBm/TONE g
Tg =+85°C Veo=33V |2 Veg=33V |2
T -
P 3 B N s
e &
5 5
o o
= =
T =-30°C, +25°C 19 PLo = -3dBm, 0dBm, +3dBm 19
18 18
2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 2800 3000
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
NOISE FIGURE NOISE FIGURE
vs. RF FREQUENCY vs. RF FREQUENCY
] | ; 12 i °
Veg=33V |2 Veg=33v |2
To = +85°C CC‘ 3 ¢ 3
i i i E 11 H 11
=) )
A ;’ 10 — rd E 10
~ | /—T/ s N+ 3
A B 9 f S 9
N\ — =) ‘ El
ry ey
To 1250 — 8 |—— PLg=-3dBm, 0dBm, +3dBm | 8
Tg=-30°C ‘ ‘
L L 7 7
2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 2800 3000
RF FREQUENCY (MHz) RF FREQUENCY (MHz)

CONVERSION GAIN
vs. RF FREQUENCY

MAX19996A toc39

Vee=3.0V,3.3V,3.6V

2000

2200 2400 2600

RF FREQUENCY (MHz)

INPUT IP3
vs. RF FREQUENCY

2800 3000

Par = -5dBm/TONE

MAX19996A toc42

=

Ve = 3.0V, 3.3V, 3.6V

~

2000

2200 2400 2600

RF FREQUENCY (MHz)

NOISE FIGURE
vs. RF FREQUENCY

2800 3000

MAX19996A toc45

P~ |
1

Vee=3.0V,3.3V, 3.6V

2000

2200 2400 2600

RF FREQUENCY (MHz)

2800 3000

MAXIN



SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

L0 LEAKAGE AT IF PORT (dBm)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

RF-TO-IF ISOLATION (dB)

LO LEAKAGE AT RF PORT (dBm)
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 3.3V, fRF = 2000MHz to 3000MHz, LO is high-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

CONVERSION GAIN (dB)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is low-side
injected for a 300MHz IF, Prr = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer
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vs. RF FREQUENCY
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is low-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

LO LEAKAGE AT IF PORT (dBm)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is low-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 2000MHz to 3000MHz, LO is low-side
injected for a 300MHz IF, PrF = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX19996A

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3000MHz to 3900MHz, LO is low-side
injected for a 300MHz IF, Prr = -5dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3000MHz 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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MAX19996A

LO LEAKAGE AT IF PORT (dBm)

SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer

Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3000MHz 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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SiGe, High-Linearity, 2000MHz to 3900MHz
Downconversion Mixer with LO Buffer
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Typical Operating Characteristics (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 5.0V, fRF = 3000MHz 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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