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MAX19985A

Wi, SiGe. FLEE. 700MHzZE 1000MHz
TEZHEMR, #HLOZEMa/7FX

ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +5.5V OUA (NOES 2, B +38°C/W
LOT, LO2 10 GND ..oiiiiiiiiic +0.3V 0JC (NOE 3) i 7.4°C/W
Any Other Pins 1o GND............occoiiiiin, -0.3Vto (Vcc + 0.3V) Operating Temperature Range (Note 4).....Tc = -40°C to +85°C
RFMAIN, RFDIV, and LO_ Input Power .............cccccoeoen +15dBm Junction Temperature ...........cccooviiiiiiiii +150°C
RFMAIN, RFDIV Current (RF is DC shorted Storage Temperature Range ............ccccooeveene. -65°C to +150°C

to GND through balun)........c.ccooiiiiiii 50mA Lead Temperature (soldering, 10S) ........cccocevviiiiiiinnnn. +300°C
Continuous Power Dissipation (Note 1) ..o, 8.8W

Note 1: Based on junction temperature Ty = Tc + (6yc x Ve 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 + (6ya x Vce 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.cn/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, Tc = -40°C to +85°C. Typical values are at Vcc = 5.0V, Tc = +25°C, all parame-
ters are production tested, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 525 Y
Supply Current lcc 330 380 mA
LOSEL Input High Voltage VIH 2 Y
LOSEL Input Low Voltage ViL 0.8 Y
LOSEL Input Current lH, iL -10 +10 PA

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = 3.0V to 3.6V, Tc = -40°C to +85°C. Typical values are at Vcc = 3.3V, Tc = +25°C, all parameters
are guaranteed by design and not production tested, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce R2 = R5 = 600Q 3.0 3.3 3.6 Y
Supply Current Icc Total supply current, Vcc = 3.3V 280 mA
LOSEL Input High Voltage VIH 2 Vv
LOSEL Input Low Voltage ViL 0.8 Y

2 MAXIMN
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(41:

B, SiGe. F4ME. 700MHzE 1000MHz
TEEM A, wHLOZ /X

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency fRF (Note 5) 700 1000 MHz
LO Frequency fLo (Note 5) 900 1300 MHz
Using Mini-Circuits TC4-1W-17 4:1 transformer
as defined in the Typical Application Circuit, 100 500
IF matching components affect the IF
IF Frequency fiF frequency range (Note 5) MHz
Using alternative Mini-Circuits TC4-1W-7A
4:1 transformer, IF matching components 50 250
affect the IF frequency range (Note 5)
LO Drive Level PLo (Note 5) -3 +3 dBm

+5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS

VG866 LXVIN

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -83dBm to +3dBm,
PRe = -5dBm, frr = 700MHz to 1000MHz, f 0 = 900MHz to 1200MHz, fir = 200MHz, frr < fLO, Tc = -40°C to +85°C. Typical values
are at Voc = +5.0V, PRr = -6dBm, PLo = 0dBm, frRr =900MHz, f 0 = 1100MHz, f|F = 200MHz, Tc =+25°C, all parameters are guaran-

teed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fIF = 200MHz, frr = 824MHz to 915MHz,
Tc = -40°C to +85°C 7.0 8.7 102
Conversion Power Gain Gc dB
flF = 200MHz, frRr = 824MHz to 915MHz, 77 87 97
Tc = +25°C (Note 9) ' ' '
Flatness over any one of three frequency
Conversion Power Gain Variation bands:
vs. Frequenc AGC fRF = 824MHz to 849MHz, 0.15 0.3 dB
- rrequency fRE = 869MHz to 894MHz,
fRF = 880MHz to 915MHz (Note 9)
Gain Variation Over Temperature TCaq Tc = -40°C to +85°C -0.012 dB/°C
Tc =-40°C to +85°C 9.2 1.5
Noise Figure NF fRF = 850MHz, fiF = 200MHz, 0.0 103 dB
PLo =0dBm, T¢ = +25°C, Vo = +5.0V ' '
Noise Figure Temperature _ ime o o
Coefficient TCNF Tc = -40°C to +85°C 0.018 dB/°C
+8dBm blocker tone applied to RF port,
Noise Figure Under Blocking fRF = 900MHz, fLo = 1090MHz,
Condition NF8 | PLo = -3dBm. faLoCKER = 800MHzZ, 88 22 dB
Vce = +5.0V (Note 7)
, , Tc = -40°C to +85°C 10.0 12.6
Input 1dB Compression Point IP1dB dBm
Tc = +25°C (Note 9) 11.0 12.6
fRF = 824MHz to 915MHz,
fRF1 - fRF2 = TMHz, fIF = 200MHz, 225 25.5
) ) PRF = -5dBm/tone, T¢ = -40°C to +85°C
Third-Order Input Intercept Point [IP3 dBm
fRF = 824MHz to 915MHz,
fRF1 - fRF2 = 1MHz, fIF = 200MHz, 23.5 255
PRF = -5dBm/tone, Tc = +25°C (Note 9)
MAXI/V 3




MAX19985A

Wi, SiGe. FLEE. 700MHzZE 1000MHz
TEZHEMR, #HLOZEMa/7FX

+5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to +3dBm,
PRF = -5dBm, frRr = 700MHz to 1000MHz, fLo = 900MHz to 1200MHz, fi[F = 200MHz, frr < fLo, Tc = -40°C to +85°C. Typical values
are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frRr =900MHz, f o = 1100MHz, fiF = 200MHz, Tc =+25°C, all parameters are guaran-
teed by design and characterization, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

fRF = 800MHz, PRF = -10dBm -63 -76

2LO-2RF Spur Rejection 2Xx2 fLo = 1000MHz, PRF = -5dBm dBc
fSPUR = 900MHz (Note 9) o8
fRF = 800MHz, PRF = -10dBm -65 -78

3LO-3RF Spur Rejection 3x3 fLo = 1000MHz, PRF = -5dBm 60 23 dBc
fSPUR = 933.3MHz (Note 9) ) )

LO Leakage at RF Port Lo = 900MHz to 1300MHz, PLo = +3dBm -40 20 | dBm
(Note 10)
fLo = 900MHz to 1200MHz, PLo = +3dBm

-38 -25

(Note 10)

2LO Leakage at RF Port dBm
fLo = 1200MHz to 1300MHz, PLo = +3dBm

-35 -22

(Note 10)

3LO Leakage at RF Port Lo = 900MHz to 1300MHz, PLO = +3dBm -50 -28 dBm
(Note 10)

410 Leakage at RF Port Lo = 900MHz to 1300MHz, PLO = +3dBm -25 -15 dBm
(Note 9)

LO Leakage at IF Port fLo = 900MHz to 1300MHz, PLo = +3dBm -35 -23 dBm
(Note 10)

RF-to-IF Isolation fRF = 824MHz to 915MHz (Note 10) 30 38 dB
PLo1 = +3dBm, PLo2 = +3dBm,

LO-to-LO Isolation fLo1 = 900MHz, fL02 = 901MHz, 40 46 dB
PRF = -5dBm (Notes 8, 10)
RFMAIN (RFDIV) converted power measured

Channel-to-Channel Isolation at IFDIV (IFMAIN), relative to IFMAIN (IFDIV), 40 48 dB
all unused ports terminated to 50Q (Note 9)

LO Switching Time 50% of LOSEL to IF settled within 2 degrees 50 1000 ns

RF Input Impedance ZRF 50 Q

RF Input Return Loss !_O on and IF terminated into matched 20 dB
impedance

LO Input Impedance 710 50 Q
RF and IF terminated into matched
) 20
impedance, LO port selected

LO Input Return Loss dB
RF and IF terminated into matched 20
impedance, LO port unselected

IF Terminal Output Impedance ZiF Nominal differential impedance at the IC’s 200 Q
IF output
RF terminated in 50Q; transformed to 50Q

IF Return Loss using external components shown in the 18 dB
Typical Application Circuit
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(41:

B, SiGe. F4ME. 700MHzE 1000MHz
TEEM A, wHLOZ /X

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, RF and LO ports are driven from 50Q sources. Typical values are at Vcc = +3.3V, PRr = -5dBm,

PLo = 0dBm, fgr = 900MHz, fl 0 = 1100MHz, fijr = 200MHz, Tc =+25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Power Gain Ge 8.7 dB
Flatness over any one of three frequency
Conversion Power Gain Variation bands:
vs. Frequenc AGc fRF = 824MHz to 849MHz, 0.15 daB
-Treq 4 fRF = 869MHz to 894MHz,
fRF = 880MHz to 9156MHz
Gain Variation Over Temperature TCa Tc = -40°C to +85°C -0.012 daB/°C
Noise Figure NF 9.0 dB
Noise Figure Temperature e . o
Coefficient TCNF Tc =-40°C to +85°C 0.018 dB/°C
Input 1dB Compression Point IP1dB 10.6 dBm
) . fRF1 = 900MHz, fRF2 = 901MHz,
Third-Order Input Intercept Point IIP3 fiF = 200MHz, PRE = -5dBm/tone 24.7 dBm
fRF = 800MHz, PRr = -10dBm -74.9
2LO-2RF Spur Rejection 2x2 fLo = 1000MHz, dBc
fsPUR = 900MHz PRF = -5dBm -69.9
fRF = 800MHz, PRF = -10dBm -78
3LO-3RF Spur Rejection 3x3 fLo = 1000MHz, dBc
fspPUR = 933.333MHz | PRF =-5dBm -73
Maximum LO Leakage at RF Port fLo = 900MHz to 1300MHz, PLo = +3dBm -40 dBm
Maximum 2LO Leakage at RF Port fLo = 900MHz to 1300MHz, PLo = +3dBm -42 dBm
Maximum LO Leakage at IF Port fLo = 900MHz to 1300MHz, PLo = +3dBm -34 dBm
Minimum RF-to-IF Isolation fRF = 824MHz to 915MHz 38 daB
) PLo1 = +3dBm, PLo2 = +3dBm,
LO-to-LO Isolation fLo1 = 900MHz, fLop = 901MHz (Note 8) 45 dB
RFMAIN (RFDIV) converted power measured
Channel-to-Channel Isolation at IFDIV (IFMAIN), relative to IFMAIN (IFDIV), 48 dB
all unused ports terminated to 50Q
LO Switching Time 50% of LOSEL to IF settled within 2 degrees 50 ns
RF Input Impedance ZRF 50 Q
RF Input Return Loss !_O on and IF terminated into matched o1 dB
impedance
LO Input Impedance ZL0 50 Q
RF and IF terminated into matched
) 31
impedance, LO port selected
LO Input Return Loss dB
RF and IF terminated into matched o4
impedance, LO port unselected
M AXI/W 5
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MAX19985A

Wi, SiGe. FLEE. 700MHzZE 1000MHz
FEZHEMRE, R LOZEMa/FX

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, RF and LO ports are driven from 50Q sources. Typical values are at Vcc = +3.3V, PRr = -5dBm,
PLo = 0dBm, fgr = 900MHz, fl 0 = 1100MHz, fijr = 200MHz, Tc =+25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IF Terminal Output Impedance 7 Nominal differential impedance at the IC’s 200 o
IF output
RF terminated in 50Q; transformed to 50Q
IF Output Return Loss using external components shown in the 17 daB
Typical Application Circuit

Note 5: Not production tested. Operation outside this range is possible, but with degraded performance of some parameters. See
the Typical Operating Characteristics. Performance is optimized for RF frequencies of 824MHz to 915MHz.

Note 6: All limits reflect losses of external components. Output measurements taken at IF outputs of Typical Application Circuit.

Note 7: Measured with external LO source noise filtered so 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 the Application Note 2021: Specifications and
Measurement of Local Oscillator Noise in Integrated Circuit Base Station Mixers.

Note 8: Measured at IF port at IF frequency. LOSEL may be in any logic state.

Note 9: Limited production testing.

Note 10: Guaranteed by production testing.

6 MAXIMN




WiEE. SiGe. mZ[tE. 700MHzZE1000MHz
TEEM A, wHLOZ /X
B TAEFFIE

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

CONVERSION GAIN vs. RF FREQUENCY CONVERSION GAIN vs. RF FREQUENCY CONVERSION GAIN vs. RF FREQUENCY
11 ‘ . 11 g 11 g
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MAX19985A

2L0-2RF RESPONSE (dBc)

XWiBiE. SiGe.

T 5B iss, 8 LOZEMgs/HxK

B4R, 700MHzZE 1000MHz

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)
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WiEE. SiGe. mZ[tE. 700MHzZE1000MHz
TEEM A, wHLOZ /X

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless

otherwise noted.)

CHANNEL ISOLATION vs. RF FREQUENCY CHANNEL ISOLATION vs. RF FREQUENCY CHANNEL ISOLATION vs. RF FREQUENCY
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MAX19985A

L0 LEAKAGE AT RF PORT (dBm)

Wi, SiGe. FLEE. 700MHzZE 1000MHz
FEZHEMRE, R LOZEMa/FX

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

2L0 LEAKAGE AT RF PORT (dBm)
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vs. LO FREQUENCY
50 S
N To=-30°C g
45 =
~~— 4
40 N\NQ
To = 485°C T\
35 To=+25°C |
30
900 1000 1100 1200 1300 1400 1500

LO FREQUENCY (MHz)

L0 LEAKAGE AT RF PORT (dBm)

2L0 LEAKAGE AT RF PORT (dBm)

LO SWITCH ISOLATION (dB)

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY
-20 .
20 5
PLo = -3dBm, 0dBm, +3dBm
-40 \ ————
-50 \
-60
-70
700 800 900 1000 1100 1200
LO FREQUENCY (MHz)
2L0 LEAKAGE AT RF PORT
vs. LO FREQUENCY
-10 5
-20 z
-30 PLo = -3dBm, 0dBm, +3dBm — |
-40 ‘ | /
-50
-60
700 800 900 1000 1100 1200
LO FREQUENCY (MHz)
LO SWITCH ISOLATION
vs. LO FREQUENCY
50 2
45 =
40 Py =+3dBm \N‘ﬁ
35 PLo =-3dBm, 0dBm —
30
900 1000 1100 1200 1300 1400 1500
LO FREQUENCY (MHz)

L0 LEAKAGE AT RF PORT (dBm)

2L0 LEAKAGE AT RF PORT (dBm)

LO SWITCH ISOLATION (dB)

-20

-30

-40

-50

-60

-70

-20

-30

-40

-50

-60

50

45

40

35

30

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY

MAX19985A toc30

Vo =475V, 5.0V, 5.25V
/
\_% \/

700 800

90 1000
LO FREQUENCY (MHz)

1100 1200

210 LEAKAGE AT RF PORT
vs. LO FREQUENCY

MAX19985A toc33

Vee =475V, 5.0V, 5.25V

Pl

g—\%

700 800 900 1000

LO FREQUENCY (MHz)

1100 1200

LO SWITCH ISOLATION
vs. LO FREQUENCY

Vieg = 4.75Y, 5.0V, 5.25V
|

~

MAX19985A toc36

\\‘

900 1000 1100 1200 1300

LO FREQUENCY (MHz)

1400 1500

MAXI N




WiEE. SiGe. mZ[tE. 700MHzZE1000MHz
TEEM A, wHLOZ /X

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS LO SELECTED RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY vs. LO FREQUENCY
0 T 5 0 | g 0 8
IF =200MHz |3 L0 =900MHz |2 =
5 g 5 ¢ = g
= : = : = 10 E:
= = Voo =4.75V, 5.0V, 5.25V / ! PLo =0dBm PLo=+3dBm
g 1 g 1 ' 7 2
] = = 20 N
z PLo = -3dBm, 0dBm, +3dBm z \ / / = \ v
=l e N R = L N\
= \\ pd = 2 \ ’/f
S e g X o \: \
o / w 2 PL0 = -3dBm
2% 7 25 | IF RETURN LOSS DEPENDS ON = 4
EXTERNAL IF COMPONENTS
30 30 ‘ ‘ ‘ 50
700 750 800 850 900 950 1000 50 140 230 320 410 500 700 850 1000 1100 1300
RF FREQUENCY (MHz) IF FREQUENCY (MHz) LO FREQUENCY (MHz)
LO UNSELECTED RETURN LOSS SUPPLY CURRENT CONVERSION GAIN vs. RF FREQUENCY
vs. LO FREQUENCY vs. TEMPERATURE (T¢) (VARIOUS LO AND IF BIAS)
0 g 370 | | - il g
s Z Vg =525V Z 1,2,3,4 2
o 10 E 350 Z 10 z
% ) g // . g -
z = —1 | 1 =
5 2 Z 330 —~ s Y P
5 20 = 310 —1 | g 4 /T
o [ T Vg = 5.0V = | | —~
3 PL0 = -3dBm, 0dBm, +3dBm > 3 ; 5 !
oD
g 4 20 [ yeoa7sv 7
‘ ‘ SEE TABLE 1 FOR RESISTOR AND Igc VALUES
50 270 6 | |
700 850 1000 1100 1300 35 5 5 25 45 65 85 700 800 900 1000
LO FREQUENCY (MHz) TEMPERATURE (°C) RF FREQUENCY (MHz)
INPUT IP3 vs. RF FREQUENCY 2L0-2RF RESPONSE vs. RF FREQUENCY 3L0-3RF RESPONSE vs. RF FREQUENCY
(VARIOUS LO AND IF BIAS) (VARIOUS LO AND IF BIAS) (VARIOUS LO AND IF BIAS)
2 1 X 1 3 80 3 85 — 2
% * \ 3 1\ 234 Prr = -5dBm £ 80 160 Prr =-5dBm g
- 2 75 - z -
— 4 = = _—1
; ' 2 "IN 2 o —
z ” ; 2 N P ——
= o D65 B 65 —
=R i —~— “’ﬁ\_\_ i 71 5
= 5 i S 60 \>\ 1 : g T
a 6 > ]
1 55 | 7 ) |
SEE TABLE 1 FOR RESISTOR AND I¢c VALUES SEE TABLE 1 FOR RESISTOR AND I¢c VALUES 50" I" SEE TABLE 1 FOR RESISTOR AND Igg VALUES
14 | | 50 | | 45 | |
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
M AKX/ 11
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MAX19985A

INPUT P14 (dBm)

XWiEiE. SiGe. F4tE. 700MHzZ= 1000MHz

N5

BiEE HEELOZEMEE/F X

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

12

16

—
>

N

o

(e

INPUT P1g4g vs. RF FREQUENCY
(VARIOUS LO AND IF BIAS)

1,2,3,4

\J

MAX19985A tocd6

\

—

—

.—/"'

w7

6

5

SEE TABLE 1 FOR RESISTOR AND Icc VALUES

700

2L0-2RF RESPONSE (dBc)

800
RF FREQUENCY (MHz)

80

75

70

65

60

55

50

LO LEAKAGE AT IF PORT vs. LO FREQUENCY

0

-10

LO LEAKAGE AT IF PORT (dBm)

-20

-30

-40

-50

-60

-70

900 1000

CONVERSION GAIN vs. RF FREQUENCY
(VARIOUS VALUES OF L3 AND L6)

L=13=L6

MAX19985A toc47

L =0<, 7.5nH, 15nH, 30nH

1
10
g
=1
z 9
=
=
&2
S 8
o
(&)
7
6
700

2L.0-2RF RESPONSE vs. RF FREQUENCY
(VARIOUS VALUES OF L3 AND L6)

L =30nH

Prr =-5dBm
L=13=L6

=N\t

MAX19985A toc49

_—1

"

L=75nH

/
L=15nH

::-%

700

800 900
RF FREQUENCY (MHz)

1000

(VARIOUS VALUES OF L3 AND L6)

T T 3
L=0Q L=L3=16 |2
v L=7.50H g
\
—-
\
\\
L=150H N
L=30nH \/
\V/
90 950 1000 1050 1100 1150 1200

LO FREQUENCY (MHz)

800 900
RF FREQUENCY (MHz)

3L0-3RF RESPONSE (dBc)

RF-TO-IF ISOLATION (dB)

1000

95

85

75

65

55

50

40

30

20

INPUT IP3 vs. RF FREQUENCY
(VARIOUS VALUES OF L3 AND L6)

27

26

L=L3=L6

MAX19985A toc48

/ ] Li 300H N

24

25
/ L=0<, 7.5nH, 15nH

INPUT IP3 (dBm)

23

22

700

800 900 1000
RF FREQUENCY (MHz)

3L0-3RF RESPONSE vs. RF FREQUENCY
(VARIOUS VALUES OF L3 AND L6)

Prr =-5dBm
L=13=L6

MAX19985A toc50

L =0Q, 7.5nH, 15nH, 30nH

700

800

900 1000

RF FREQUENCY (MHz)

RF-TO-IF ISOLATION vs. RF FREQUENCY
(VARIOUS VALUES OF L3 AND L6)

L =30nH

L=tsnq | L=13=16
_—

MAX19985A toc52

e —

L=75nH

700

800

900 1000

RF FREQUENCY (MH2)

MAXI N




XWidiE. SiGe. HZIEE. 700MHzZ 1000MHz
FEZHEMRE, #HLOZEMa//FX
AR T (FIFI£(%)

(Typical Application Circuit, Vcc = +3.3V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

CONVERSION GAIN CONVERSION GAIN CONVERSION GAIN
vs. RF FREQUENCY vs. RF FREQUENCY vs. RF FREQUENCY
11 3 1 3 1
Tc=-30°C | Voc=33V |z Vee =33V | s
10 z 10 g 10 5
g g g
= = =
<<ZD( 9 —— \\ 5 9 f—— IS 9 .
N | 8 2,
% . . \ = I = B
IS Tg=+85°C Tg=+25°C 8 PLo =-3dBm, 0dBm, +3dBm 8 Ve =3.0V, 3.3V, 3.6V
7 7 7
6 6 6
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MH2) RF FREQUENCY (MHz) RF FREQUENCY (MH)
INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY
2 ‘ 5 % l 5 % T g
To=+85°C Prr =-50Bm/TONE |= PRr = -50Bm/TONE PLo=+3dBm |2 PRr = -5dBm/TONE Vec =36V |2
Voo=33V [§ - g g
- | o >§? - Voo =3.3V é 25 L /\*\ é
= Yy = PLo = 0dBm = |~ Vg =33V
o ?{\\Tc s o / 0 = // oo
5 5 PLo=-3dBm 5 Voo =3.0V
= B z 2 z x 7
Te=-30°C
2 2 2
21 2 2
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MH)
NOISE FIGURE NOISE FIGURE NOISE FIGURE
vs. RF FREQUENCY vs. RF FREQUENCY vs. RF FREQUENCY
12 2 12 8 12 ]
; To-485°c | Voo=33V [2 . Vg =33V 2 £
g g 1 g
10 L— : 10 : 10 .
—_ / — —_
g L — ] A B A g
& 9 — = 9 E 9 ——/
3 | — 3 2 | — 1 2 /.__/‘
g8 e g6 88
S o S
= = =
! /T/ To=+25°C ! PLo = -3dBm, 0dBm, +3dBm !
Toa0°c | 1©° Lo = -3dBm, 0dBm, + Vg =3.0V, 33V, 3.6V
6 6 6
5 5 5
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX19985A

2L0-2RF RESPONSE (dBc)

Wi, SiGe. FLEE. 700MHzZE 1000MHz
FEZHEMRE, R LOZEMa/FX

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +3.3V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

3L0-3RF RESPONSE (dBc)

INPUT P15 (dBm)

14

80

75

70

65

60

55

50

95

85

75

65

55

2L0-2RF RESPONSE
vs. RF FREQUENCY

Vog =33V Pre =-508m |3
Tg=+85°C 5
P
To=+25°C | Te=-30°C]
700 800 900 1000
RF FREQUENCY (MHz)
3L0-3RF RESPONSE
vs. RF FREQUENCY
Voo =33V Prr = -50Bm |z
Tc=+85°C To=+25°C
— N
/*/Zf/’\
,/ T
Te=-30°C
700 800 900 1000
RF FREQUENCY (MHz)
INPUT P1¢g vs. RF FREQUENCY
Vo = 3.3V :
Tc=+85°C %
—~—~——— | — ?
|
Tg =+25°C
™ Tc=-30°C
700 800 900 1000

RF FREQUENCY (MHz)

2L0-2RF RESPONSE (dBc)

3L0-3RF RESPONSE (dBc)

INPUT P15 (dBm)

21.0-2RF RESPONSE
vs. RF FREQUENCY

80 3
PLo = -3dBm Prr =-5dBm [
75 | Voo =33V {E
70 \_/\.—
65 \
PLo=+3dBm | PLo=0dBm
60
55
50
700 800 900 1000
RF FREQUENCY (MHz)
3L0-3RF RESPONSE
vs. RF FREQUENCY
95 2
Voo =3.3V Prr =-5dBm g
85 =
65 [~ PLg=-3dBm, 0dBm, +3dBm — |
55
700 800 900 1000
RF FREQUENCY (MHz)
INPUT P14 vs. RF FREQUENCY
13 2
Ve =33V L
12 .
1 /
— —1
10
PLo =-3dBm, 0dBm, +3dBm
9
8
7
700 800 900 1000

RF FREQUENCY (MHz)

2L0-2RF RESPONSE (dBc)

3L0-3RF RESPONSE (dBc)

INPUT Pgg (dBm)

2L.0-2RF RESPONSE
vs. RF FREQUENCY

80 .
Prr = -508m |2
75 g
=
70 %&
65
60— Vo =3.0V,3.3V,36V
55
50
700 800 900 1000
RF FREQUENCY (MHz)
3L0-3RF RESPONSE
vs. RF FREQUENCY
9% 5
Prr = -508m |2
85 =
Voo =3.3V
Veg=3.6V
75 | /’/_\\
N
. / 7\
— Voo = 3.0V
55
700 800 900 1000
RF FREQUENCY (MH)
INPUT P14B vs. RF FREQUENCY
13 -
Vg =36V z
12 |- Vg =33V } £

o — ]
) \.L__/_—'//
—

|
Veg=3.0V

700 800 900

RF FREQUENCY (MHz)

1000

MAXI N




WiEE. SiGe. mZ[tE. 700MHzZE1000MHz
TEEM A, wHLOZ /X

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +3.3V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless

otherwise noted.)

CHANNEL ISOLATION CHANNEL ISOLATION CHANNEL ISOLATION
vs. RF FREQUENCY vs. RF FREQUENCY vs. RF FREQUENCY
60 - 60 . 60 e
Voo =33V z Vg =33V z H
% g 5 g 55 -
@ = @ = @ =
2 50 [m— Z 50 [— Z 50 [m——g
= A . = X = X
B 4 B 45 S 4
z Tg =-30°C, +25°C, +85°C z PLo = -3dBm, 0dBm, +3dBm o Ve =3.0V, 33V, 3.6V
=R =R =S
(&) (&) (&)
35 35 35
30 30 30
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MH?) RF FREQUENCY (MH2) RF FREQUENCY (MH2)
LO LEAKAGE AT IF PORT LO LEAKAGE AT IF PORT LO LEAKAGE AT IF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
20 - 5 -20 T 2 -20 ©
Voo =3.3V H Vee=3.3V = é
_ g _ 5 P _ .
E ! = E E E Voo =36V :
= Tp=-30°C = PLo=+3dBm = |
% 20 | 'g 230 'g -30
= /<§ o ﬁ§ = | — ‘\L Veg =33V
= .35 '~ = .35 —— [ —_—T A —~ |
= ~ = NN = B ~
< T S T N & Voo =30V %
= T = +85°C — z PLo=-3Bm |\\\ = 0 : =
3 To=425°C 3 L UdB\ 3
45 45 L0="208m 45
-50 -50 -50
90 950 1000 1050 1100 1150 1200 900 950 1000 1050 1100 1150 1200 900 950 1000 1050 1100 1150 1200
LO FREQUENGY (MH2) LO FREQUENCY (MH2) LO FREQUENCY (MHz)
RF-TO-IF ISOLATION RF-TO-IF ISOLATION RF-TO-IF ISOLATION
vs. RF FREQUENCY vs. RF FREQUENCY vs. RF FREQUENCY
50 . 50 . 50 e
Voo =33V : Voo =33V 2
g % S— g 6 T g s -
= c=185 z PLo = -3dBm, 0dBm, +3dBm =z Vg =3.0V, 3.3V, 3.6V
= 1 = = /
3 w0 - Ve 2 4 3 4 ——
w — ] w o L —
= é/r‘/ N - e =
= i =
= 3% Te=-30°C = 3% T 3%
Tg=425°C
30 30 30
700 800 900 1000 700 800 900 1000 700 800 900 1000
RF FREQUENCY (MHz) RF FREQUENCY (MH2) RF FREQUENCY (MH2)
M AKX/ 15
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MAX19985A

LO LEAKAGE AT RF PORT (dBm)
&

<.

XWiBiE. SiGe.

T 5B iss, 8 LOZEMgs/HxK

B4R, 700MHzZE 1000MHz

BT (EFFIE(4E)

(Typical Application Circuit, Vcc = +3.3V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

-20

2L0 LEAKAGE AT RF PORT (dBm)

-60

50

45

40

LO SWITCH ISOLATION (dB)

35

30

16

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY

\
Voo =33V

MAX19985A toc80

Tg =-30°C =425°C

S

Z Tg=+85°C

800 900 1000 1100
L0 FREQUENCY (MHz)

700 1200

210 LEAKAGE AT RF PORT
vs. LO FREQUENCY

\
Veg=3.3V

MAX19985A toc83

N

L

Te =-30°C, +25°C, +85°C

1100

700 800 900 1000

L0 FREQUENCY (MHz)

1200

LO SWITCH ISOLATION
vs. RF FREQUENCY

\
Voo =3.3V

MAX19985A toc86

Tc=-30°C

N
~

N

T =+85°

>~
~
[~

Tc=+25°C

900 1000 1100 1200 1300

LO FREQUENCY (MHz)

1400 1500

2L0 LEAKAGE AT RF PORT (dBm) LO LEAKAGE AT RF PORT (dBm)

LO SWITCH ISOLATION (dB)

-20

-10

-60

50

45

40

35

30

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY

\
Voo =3.3V

MAX19985A toc81

N\

700

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

900 1000 1100
LO FREQUENCY (MHz)

800 1200

210 LEAKAGE AT RF PORT
vs. LO FREQUENCY

\
Vee=3.3V

MAX19985A toc84

== N\

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

900 1000 1100
LO FREQUENCY (MHz)

700 800 1200

LO SWITCH ISOLATION
vs. RF FREQUENCY

Veg=3.3V

}\’\

PLo=+3dBm

MAX19985A toc87

PLg=-3dBm, 0dBm |

900 1000 1100 1200 1300

LO FREQUENCY (MHz)

1400 1500

L0 LEAKAGE AT RF PORT (dBm)

2L0 LEAKAGE AT RF PORT (dBm)

LO SWITCH ISOLATION (dB)

-20

-40

50

45

40

35

30

LO LEAKAGE AT RF PORT
vs. LO FREQUENCY

MAX19985A toc82

Voo =3.6V

=

A

Y
Voo =3.0V

90 1000
LO FREQUENCY (MHz)

Voo =3.3V

N\

700

800 1100 1200

210 LEAKAGE AT RF PORT
vs. LO FREQUENCY

MAX19985A toc85

Veg=3.3V

Veg=3.0V
| |

800 900 1000
L0 FREQUENCY (MHz)

1100 1200

LO SWITCH ISOLATION
vs. LO FREQUENCY

MAX19985A toc88

\% Ve =3.0V,3.3V, 3.6V

\\;\

900 1000 1100 1200 1300

LO FREQUENCY (MHz)

1400 1500

MAXI N




XWidiE. SiGe. HZIEE. 700MHzZ 1000MHz
FEZHEMRE, #HLOZEMa//FX
AR T (FIFI£(%)

(Typical Application Circuit, Vcc = +3.3V, PLo = 0dBm, Prr = -5dBm, LO is high-side injected for a 200MHz IF, Tc =+25°C, unless
otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS LO SELECTED RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY vs. LO FREQUENCY
0 ‘ ‘ g 0 ‘ 7 0 i 5
Voo =33V IF = 200MHz |3 L0 = 900MHz |2 Voo =33V z
5 g 5 ¢ = :
= i s i =0 e
g 10 5 10 / § PLo=+3dBm
S PLo =-3dBm, 0dBm, +3dBm = V4 zZ \\ -
N = = SN
5 15 S 15 ~ L —
= \ ] & S ! o \
= P = = 30 | p=-3dBm
2 2 e S 2 -
= \ / < Voo =30V, 3.3V, 36V z
= =
% N %5 | | | S 4 PLo=0dBm |
\\U4 IF RETURN LOSS DEPENDS ON
EXTERNAL COMPONENTS ‘
30 30 ‘ ‘ ‘ 50
700 750 800 850 900 950 1000 50 140 230 320 410 500 700 850 1000 1150 1300
RF FREQUENCY (MH2) IF FREQUENCY (MHz) LO FREQUENCY (MHz)
LO UNSELECTED RETURN LOSS SUPPLY CURRENT
vs. LO FREQUENCY vs. TEMPERATURE (T¢)
0 ‘ 8 340 T T %
. Veg =33V H Voo =36V g
S | : 0 =
2 - = vy, —T |
= PLo =-3dBm, 0dBm, +3dBm L 30 F— —
= £
5 2 0 — T |
= L———— =
é //i_’——‘ g - ——___/,i/
= > - —
E 0 [ = Veg =33V
2 B 240
o 40 Voo =3.0V
= 220
50 200
700 850 1000 1150 1300 35 15 5 25 45 65 85
LO FREQUENCY (MHz) TEMPERATURE (°C)

F1. HRiBEASRERRZEXR

BIAS DC CURRENT | R1 ANDR4 | R2 AND R5
CONDITION (mA) VALUES (Q) | VALUES (Q)

1 359.4 698 800

2 331.8 698 1100

3 322.8 698 1200

4 311.7 698 1400

5 268.2 1100 1200

6 244.4 1400 1200

7 2237 1820 1200

FE BRI T AEFFEE R 42-46 7 7R HERE S ELR i 8.2 AT HY K AR -
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MAX19985A

XH_'

SiGe.

THTEHTE,

ELEEE. 700MHz Z 1000MHz
HHLOZE MEE/FFX

5| fis B
5|8 2 Ih&E
1 RFMAIN T RFHA . NFICE H50Q, 73— AN AFR B HA.
5 TAPMAIN Fol I AT AS AR R P Ak . 6 AR AT RE SR AT 1% 5 | B B Y 39pF A10.033nF HL 28 55 8
FGND, ZEE/ING A B ARG
3,5,7, 12,20, 22,
24, 25, 26, 34 GND .
4, 6,10, 16, 21, v R, (fH0.0IpFRAS I 2 GND, AN RAREREIESIMKE, SIMAMONT Eos ik
30, 36 cC B
3 TAPDIV Ay SEETE AR A A i R B sk . 6 AR AT RE SR 1% 5 IR E 1 39pFAN0.033pnF L2 5%
HEGND, Z{EB/ING A B a6 .
9 RFDIV Sy HEEIERFRIA . NEBICHD MS0Q, TFE— AR EBE.
" IFDBIAS IFAF SEOR R MR B Fs . A% | IS5 b 2 ()3 4 — A R BH S 180 B 43 4R TP O 23 19 (i
FEL G (L TR 42 R 5 BEL (L 1 X B 56 R 1 2 5% T T (E ).
13, 14 IFD+, IFD- SRR 2 TR . A SIS TR R RBGE B V oo (B WM I HL ).«
15 LEXTD Gy SE LB B . TE% 5| A 2 R R — A~ FLERT — A~ S00QELRH, LIRS RF 5
IF 2 [RIFILO TF 22 [ {4 el 9 B (BT 1 g 5 RSB R T B 56 BRVE & %5 LT T (E4F1E) -
17 LODBIAS LOAMETUK 28 00 B4 6. 7E1%5 | -5 4 2 (7)1 12 — 4 F BEL R % B4 B2 LO UK 25 19
FEL L (B TR 4 B 5 L L (L P X B O R 1 2 LT T (L)
18, 28 N.C. TR, TTNFRESR:.
19 LO1 ARG . ZHAGTE N FRICEC A S0Q, 8 — A AR B A .
23 LOSEL YRR . %5 & T ERRLOL, MR FIHERLO2.
27 LO2 APR2FA . ASGAE N FRILEC A S0Q, FRE— N ARS E A .
o9 LOMBIAS LOF UK AR M EL R . AE1%5 | -5 4t 2 ) 3% 3 — A L BEL R 8 B LO T IO 23 19 i 2L L O
(L 044 R 5 P BEL (L 119 Xk 1 5 R 3 2 % LT T ).
31 LEXTM GNP B R . FEVZ S AR b 2 (B) R — A LA — S S00QELRE, DR R RFSIFZ [H]
FILOSIF 2 8] 11 b 3 B (S 0 B 5 H AL (9 36 B 6 RE 2% MU T (E454E) .
32,33 IFM-, IFM+ TR A 24P . &5 STt R BGE R B Vee (B WAL ).
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XWiBiE. SiGe.
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BN\ Fos i LD

REFILO% A i £ A FRILAC 9 50Q, TodILRCoclt. 7E#A4
770MHz £ 91 SMHz fRFSAR BN, RES5 H A HA B 5 f5FE
BAUE H20dB 5 MAEREALOYE A, LOU H A Bl i #5178
JuAYfE 25 20dB . REFILO% A s H 7 i b B FL A 4%
IF BT 200Q (Z243). AT (EVEAY, s AN FE
A4:1 (P ) AR P85 A2 s i K5 12 BEL 470 % A6 10 S0 B 3 i 1
(S WAL S T HL ) -

S EBAT I e
MAX19985A [ B8 TE Y B4 M5 I(LO_BIAS. IF_BIAS),
SOV B A0 E BE T PN O B . FRBE A AR FRAE A0
FOW~ . WERHPHE TR IIFE, EHRESH T F .
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mREE
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PR, Gerber 304 1] A www.maxim-ic.com.cn Hi i .

x2. TiHE
COMPONENT VALUE DESCRIPTION
C1,C2,C7,C8 39pF Microwave capacitors (0402)
C3, C6 0.033uF | Microwave capacitors (0603)
C4,C5 — Not used
C9, C13, C15,C17,C18 0.01pF Microwave capacitors (0402)
C10, C11, C12, C19, C20, C21 150pF Microwave capacitors (0603)
C14,C16 82pF Microwave capacitors (0402)
L1, L2, L4, L5 330nH Wire-wound high-Q inductors (0805)
Wire-wound high-Q inductors (0603). Smaller values can be used at the expense of
L3,L6 30nH . ) o
some performance loss (see the Typical Operating Characteristics).
+1% resistors (0402). Larger values can be used to reduce power at the expense of
R1, R4 698Q . ; L
some performance loss (see the Typical Operating Characteristics).
+1% resistors (0402). Use for V¢e = +5.0V applications. Larger values can be used
1.2kQ to reduce power at the expense of some performance loss (see the Typical
R2, R5 . .
Operating Characteristics).
600Q +1% resistors (0402). Use for Vgc = +3.3V applications.
R3, R6 0Q +1% resistors (1206)
R7, R8 500Q +1% resistors (0402)
) Transformers (200:50)
T2 41 Mini-Circuits TC4-1W-7A
U1 — MAX19985A IC
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