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WiBE. SiGe. HL&ME. 1200MHzZE1700MHz
TESE SR, A LORMES/TFX

ABSOLUTE MAXIMUM RATINGS

VCC O GND....ooic -0.3V to +5.5V Continuous Power Dissipation (Note 1) .......cccoevviiiiiiinennn. 8.7W
LOT, LO2 10 GND ..o +0.3V OJA (NOES 2, 3) oo +38°C/W
LOSELtO GND ....ooovvioiiiieeeeee, -0.3V to (Vce + 0.3V) 0JC (NOES 1, 3) oo 7.4°C/W
RFMAIN, RFDIV, and LO_ Input Power ........................ +15dBm Operating Temperature Range (Note 4)... Tc = -40°C to +85°C
RFMAIN, RFDIV Current (RF is DC shorted to GND Junction Temperature ...........ooocvieiiiiiiieii e +150°C

through a balun) ... 50mA Storage Temperature Range...........c.ccoeceevnnn. -65°C to +150°C
TAPMAIN, TAPDIV 1o GND ... -0.3Vto +2V Lead Temperature (soldering, 10S) .......coccevviiiiiiiiiiiinns +300°C
Any Other Pins to GND .........cccccooeiiin. -0.3V to (Vcc + 0.3V) Soldering Temperature (reflow) ..........coccoviiiiiiiiinn. +260°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 china.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, R1 = R4 = 681Q,
R2 = R5 = 1.82kQ. Typical values are at Vcc = 5.0V, Tc = +25°C, unless otherwise noted. All parameters are production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 5.25 \
Supply Current Ilcc Total supply current 337 400 mA
LOSEL Input High Voltage VIH 2 Vv
LOSEL Input Low Voltage ViL 0.8 \
LOSEL Input Current lIH and lIL -10 +10 pA

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, R1 = R4 = 681Q, R2 = R5 = 1.43kQ.
Typical values are at Vcc = 3.3V, Tc = +25°C, unless otherwise noted. Parameters are guaranteed by design and not production
tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 Y
Supply Current Icc Total supply current (Note 5) 275 mA
LOSEL Input High Voltage VIH 2 \
LOSEL Input Low Voltage ViL 0.8 \

2 MAXI N
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XiEE. SiGe. B4MEE. 1200MHzZ1700MHz
N SRR, B LOZEMES/ kK

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency fRF (Note 6) 1200 1700 MHz
LO Frequency fLo (Note 6) 1000 1560 MHz
Using Mini-Circuits TC4-1W-17 4:1 trans-
forme!’ as defineq in the Typical Application 100 500
Circuit, IF matching components affect the
IF frequency range (Note 6)
IF Frequency fIF MHz
Using Mini-Circuits TC4-1W-7A 4:1 trans-
former as defineq in the Typical Application 50 250
Circuit, IF matching components affect the
IF frequency range (Note 6)
LO Drive Level PLO (Note 6) -6 +3 dBm

5.0V SUPPLY, LOW-SIDE INJECTION AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit (see Table 1). R1 = R4 =681Q, R2 = R5 = 1.82kQ, Vcc = 4.75V t0 5.25V, RF and LO ports are driven from
50Q sources, PLo =-6dBm to +3dBm, PRF = -5dBm, frRF = 1200MHz to 1700MHz, fL0 = 1060MHz to 1560MHz, f|F = 140MHz, fRF > fLO,
Tc =-40°C to +85°C. Typical values are at Vcc = +5.0V, PRF = -5dBm, PLo = 0dBm, fRF = 1450MHz, fLo = 1310MHz, f|F = 140MHz,
TC = +25°C. All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
4.5 6.4 74
Conversion Gain (Note 5) Gc Tc = +25°C 5.1 6.4 7.0 dB
Tc = +25°C, fRF = 1427MHz to 1463MHz 5.2 6.4 6.9
Conversion Gain Flatness AGC fRF = 1427MHz to 1463MHz +0.03 dB
Gain Variation Over Temperature TCca Tc = -40°C to +85°C -0.009 dB/°C
Input Compression Point IP1dB fRF = 1450MHz (Notes 5, 8) 12.9 15.4 dBm
fRF1 - fRF2 = 1TMHz, PRF = -5dBm per tone 24.0 27.0
fRF1 - fRF2 = 1MHz, PRF = -5dBm per tone,
) , fRF = 1427MHz to 1463MHz, Tc = +25°C 24.8 27.0
Input Third-Order Intercept Point [IP3 dBm
(Note 5)
fRF1 - fRF2 = 1MHz, PRF = -5dBm per tone,
fRF = 1427MHz to 1463MHz (Note 5) 24.4 2r.0
Input Third-Order Intercept Point fRF1 - fRF2 = 1MHz, PRF = -5dBm per tone,
Variation Over Temperature TCips Tc = -40°C to +85°C 0.5 dBm
Single sideband, no blockers present 9.8 12.7
fRF = 1427MHz to 1463MHz, Tc = +25°C,
Noise Fi Note 9 NE PLo = 0dBm, single sideband, no blockers 9.8 11.0 dB
oise Figure (Note 9) SSB oresent
fRF = 1427MHz to 1463MHz, PLo = 0dBm,
. . 9.8 12.0
single sideband, no blockers present

MAXIN
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5.0V SUPPLY, LOW-SIDE INJECTION AC ELECTRICAL CHARACTERISTICS (continued)
(Typical Application Circuit (see Table 1). R1 = R4 =681Q, R2 = R5 = 1.82kQ, Vcc = 4.75V 10 5.25V, RF and LO ports are driven from
50Q sources, PLO =-6dBm to +3dBm, PRF = -5dBm, frRF = 1200MHz to 1700MHz, fL0 = 1060MHz to 1560MHz, f|F = 140MHz, fRF > fLO,
Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, PRF = -5dBm, PLo = 0dBm, fRF = 1450MHz, fLo = 1310MHz, fIF = 140MHz,
TC = +25°C. All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Noise Figure Temperature Single sideband, no blockers present, o

Coefficient TONF |10 2 40°C to +85°C 0.016 dB/°C
PBLOCKER = +8dBm, frrF = 1450MHz,

; - . fLo = 1310MHz, fBLOCKER = 1550MHz,

Noise Figure with Blocker NFB PLO = 0dBm, VoG = 5.0V, T = +25°C 21.0 22.8 dB
(Notes 9, 10)
fRF = 1450MHz, PRF = -10dBm 58 72
fLo = 1310MHz, dBc
fsPUR = 1380MHz PRF = -5dBm 53 67

- iacti fRF = 1450MHz,

(25;9 Sl)'o Spur Rejection 2x2 fLo = 1310MHz, PRF = -10dBm 61 72
fSPUR = 1380MHz, .
PLo = 0dBm,
Vee =5.0v, PRF = -5dBm 56 67
Tc = +25°C
fRF = 1450MHz, PRE = -10dBm 77 93
fLo = 1310MHz, dBc
fsPUR = 1356.67MHz  |PRF = -5dBm 67 83

R anti fRF = 1450MHz,

?,\FfoFte gl)_O Spur Rejection 33 o= 1310MHz. PRE = -10dBm - 03
fSPUR = 1356.67MHz, .
PLo = 0dBm,
vVee =5.0v, PRF = -5dBm 72 83
Tc = +25°C

RF Input Return Loss !_O and IF terminated into matched o1 dB
impedance, LO on

LO port selected, RF and IF terminated into

. 24
matched impedance
LO Input Return Loss . dB
LO port unselected, RF and IF terminated

into matched impedance 27
IF Output Impedance ZIF Nominal differential impedance of the IF 200 o
outputs
RF terminated into 50Q, LO driven by
IF Output Return Loss 50Q source, IF transformed tp 50Q usmg 15 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation (Note 5) 33 dB
LO Leakage at RF Port -38 dBm
2L0O Leakage at RF Port -27 dBm

4 MAXI N




XiEE. SiGe. B4MEE. 1200MHzZ1700MHz
N SRR, B LOZEMES/ kK

5.0V SUPPLY, LOW-SIDE INJECTION AC ELECTRICAL CHARACTERISTICS (continued)
(Typical Application Circuit (see Table 1). R1 = R4 =681Q, R2 = R5 = 1.82kQ, Vcc = 4.75V to 5.25V, RF and LO ports are driven from
50Q sources, PLo = -6dBm to +3dBm, PRF = -5dBm, fRr = 1200MHz to 1700MHz, fLo = 1060MHz to 1560MHz, fiF = 140MHz, fRF > fLO,
Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, PRF = -5dBm, PLo = 0dBm, fRF = 1450MHz, fL0 = 1310MHz, fIF = 140MHz,
TC = +25°C. All parameters are guaranteed by design and characterization, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

LO Leakage at IF Port (Note 5) -18 dBm
RFMAIN converted power measured at
IFDIV relative to IFMAIN, all unused ports 43 47
terminated to 50Q

Channel Isolation (Note 5) dB
RFDIV converted power measured at
IFMAIN relative to IFDIV, all unused ports 43 47
terminated to 50Q

. PLO1 = +3dBm, PLO2 = +3dBm,
LO-10-LO Isolation fLo1 = 1310MHz, Loz = 1311MHz (Note 5) | 7 o7 dB
LO Switching Time 50% of LOSEL to IF settled within 2 degrees 50 ns

3.3V SUPPLY, LOW SIDE INJECTION AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit(see Table 1).R1=R4=681Q,R2=R5 = 1.43kQ. Typical values are at Vcc = 3.3V, PRF =-5dBm, PLo = 0dBm,

fRF = 1450MHz, fL0 = 1310MHz, filF = 140MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Gain Gc (Note 5) 6.2 dB
Conversion Gain Flatness AGC fRF = 1427MHz to 1463MHz +0.05 dB
Gain Variation Over Temperature TCca Tc = -40°C to +85°C -0.009 dB/°C
Input Compression Point IP1dB (Note 8) 12.8 dBm
Input Third-Order Intercept Point [IP3 fRF1 - fRF2 = 1MHz 24.4 dBm
Input Third-Order Intercept Point fRF1 - fRF2 = 1MHz, PRF = -5dBm per tone,

Variation Over Temperature TCIPs Tc = -40°C to +85°C =08 dBm
Noise Figure NFssB  |Single sideband, no blockers present 9.8 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF 116 2 40°C to +85°C 0.016 dB/"C
PRF = -10dBm 73
2RF - 2LO Spur Rejection 2x2 dBc
purreject *“  [PRr = -5dBm 68
3RF - 3LO Spur Rejecti 3x3 |oAF=-10dBm %0 dBe
- ur Rejection
P ) PRF = -5dBm 70
RF Input Return Loss !_O and IF terminated into matched o1 dB
impedance, LO on
LO port selected, RF and IF terminated into
; 24
matched impedance
LO Input Return Loss : dB
LO port unselected, RF and IF terminated
. ) 27
into matched impedance
N AXI/V 5
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3.3V SUPPLY, LOW SIDE INJECTION AC ELECTRICAL CHARACTERISTICS (continued)
(Typical Application Circuit(see Table 1). R1=R4 =681Q,R2=R5=1.43kQ. Typical values are atVcc = 3.3V, PRF =-5dBm, PLO = 0dBm,

fRF = 1450MHz, fLo = 1310MHz, fIF = 140MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF terminated into 50Q, LO driven by
IF Output Return Loss 50Q source, IF transformed tp 50Q usmg 15 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation 33 dB
LO Leakage at RF Port -45 dBm
2LO Leakage at RF Port -27 dBm
LO Leakage at IF Port -22 dBm
RFMAIN converted power measured at
IFDIV relative to IFMAIN, all unused ports 47
terminated to 50Q
Channel Isolation dB
RFDIV converted power measured at
IFMAIN relative to IFDIV, all unused ports 47
terminated to 50Q
. PLO1 = +3dBm, PLO2 = +3dBm,
LO-to-LO Isolation fLo1 = 1310MHz, fLo? = 1311MHz 57 dB
LO Switching Time 50% of LOSEL to IF settled within 50 ns
2 degrees

Note 5: 100% production tested for functionality.
Note 6: Not production tested. Operation outside this range is possible, but with degraded performance of some parameters. See
the Typical Operating Characteristics section.
Note 7: All limits reflect losses of external components, including a 0.5dB loss at flF = 140MHz due to the 4:1 transformer. Output
measurements were taken at IF outputs of the Typical Application Circuit.
Note 8: Maximum reliable continuous input power applied to the RF or IF port of this device is +12dBm from a 50Q source.

Note 9: Not production tested.

Note 10: 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 Application Note 2021: Specifications and
Measurement of Local Oscillator Noise in Integrated Circuit Base Station Mixers.

MAXI N
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(Typical Application Circuit (see Table 1). Vecc = 5.0V, frr > fLo for a 140MHz IF, PRr = -5dBm, PLo = 0dBm, Tc = +25°C, unless
otherwise noted.)
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(Typical Application Circuit (see Table 1). Vece = 5.0V, frr > fLo for a 140MHz IF, PRF =

otherwise noted.)
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(Typical Application Circuit (see Table 1). Vece = 5.0V, frr > fLo for a 140MHz IF, PRF =

otherwise noted.)
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MAX19993

WiEiE. SiGe. BL&ME. 1200MHzZE1700MHz
TESE SR, A LORMES/TFX

B TR ()

(Typical Application Circuit (see Table 1). Vece = 5.0V, frr > fLo for a 140MHz IF, PRF =

otherwise noted.)
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IiBiE. SiGe. BZME. 1200MHzZ1700MHz
HHELOZEE/FX

SR s,

(Typical Application Circuit (see Table 1). Vecc = 5.0V, frr > fLo for a 140MHz

otherwise noted.)
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MAX19993

MiBiE. SiGe. BZME. 1200MHzZ1700MHz
T3 ESss, FHLOZE /X

BRI TR (42)

(Typical Application Circuit (see Table 1). Vec = 3.3V, frr > fLo for a 140MHz IF, Prr = -5dBm, PLo = 0dBm, Tc = +25°C, unless
otherwise noted.)
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IiBiE. SiGe. BZME. 1200MHzZ1700MHz
HHELOZEE/FX

SR s,

HAUTHEAIE(SE)

(Typical Application Circuit (see Table 1). Vece = 3.3V, frr > fLo for a 140MHz IF, Prr = -5dBm, PL.o = 0dBm, T¢c +25°C, unless
otherwise noted.)
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MAX19993

MWiEiE. SiGe.

TSR NRR, FHLOZMa/HFX

S4EE. 1200MHzZE1700MHz

HAUTHEAIE(SE)

(Typical Application Circuit (see Table 1). Vece = 3.3V, frr > fLo for a 140MHz IF, Prr = -5dBm, PLo = 0dBm, T¢c +25°C, unless
otherwise noted.)
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IiBiE. SiGe. BZME. 1200MHzZ1700MHz

SR s,

HHLOZE Mg/ FF X

#A TIFHFIE(4E)

(Typical Application Circuit (see Table 1). Vcc = 3.3V, frr > fLo for a 140MHz IF, PRr = -5dBm, PLo = 0dBm, Tc +25°C, unless

otherwise noted.)
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MAX19993

MiBiE. SiGe. BZME. 1200MHzZ1700MHz
T3 ESss, FHLOZE /X

AU THER 1 (55)

(Typical Application Circuit (see Table 1). Vece = 3.3V, frr > fLo for a 140MHz IF, Prr = -5dBm, PLo = 0dBm, Tc +25°C, unless
otherwise noted.)
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AFIMBIRH R ERANCIREE—NMFEMER Lo SR
LOYI#:AS (8] A50ns, ik 8 id B GSMEL AR Z K. 40
RAERBSIIIEE, AR FXETFEE—LOK
Nifo IZFF REHFHN(LOSEL) 12 : BiE= TR iEE
LOT: BEABFIIERELO2. LOTFALO2 5 N\ ik 7E A FBIT
B 4500, KFE39pFHIRERR.
LOSELEZEZZIZEIR, ATEBIRARREN, VecbM
FELOSEL MEH F 2B T BT L. XFTEVecZRIMNE
LOSEL/ES IR A, AITELOSEL i 28 BX — /M Ik QR B BE >k
Sk IPANGE R
FiEEMOEBERBRELOZ R, A EAERAI
FEEHILOWE. A LRI T EZE ERRFMLOZ T
A, W FEERMaR. LOM NS |Fi i < B/
B #OMLE A SEMED L.

Bkt IR SR
BB E TR O BT SR TTIRIR s 4
Ao FELOZMIAERAMLORIE, FIHRMMLFAILM
EiEtr. BEEMIFMAREAEMN, FE/FIIIP3. 2RF
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IIP21E8E. BikIFN AT E— 141 () IEFEEZE
#2000 E 77 IFM TR AS00 R imH . £iTIFF
WE R E, BURRFENRAER15dB. BARTTR
meERrdIFis @ BED IFIARE, BZIFD+/IFD-FIFM+/
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MWiEiE. SiGe.

S4EE. 1200MHzZE1700MHz

TSR NRR, FHLOZMa/HFX

AES

WA FO% H LA
REALOWNIRTERFBILA A50Q), TFLETH. FED
1400MHz Z 1700MHzHIRFSRSEEIA , RF 6 L #9% A [B]
BRAEARELT19dB; MAEENLOSEEAN, LOmHAME
RIRFE A ENT 15dB. RFFALOMANIRAFTBEIRERR
o
IFEILEPEHT 82000 (E57). AHETME, BB
4:1 (PRI I FEEERZ AR E LRS00 mEE,
S LB R s

FEIRThFEHE
RUPEMREHNEERNSIH(LO_ADJ _D/LO_ADJ M.
IFD_SET/IFM_SET)., AFiBITSNREIZ BRI HRER
Mo FBPRAIFRARE MR 1T R EABRERERINE, 18
RINEMEEBFT . NERBE 1% FEEREE, AJAXA
+5 BRI,
EEIIVARMBMHBEANEZREIE, XMA
XA U BRI R46%, 155 E3.3V Supply DC
Electrical Characteristics F=FN#AZ T1E4F4E R E53.3V
LR iE R BISFEE L

IND_EXT_FE/2¢
BOARL AP, HFIND_EXT_ (SIH15F31)&E L — 4
0QFPA(0603) 5, BANREFITIZSIMME. WNHEX
ERFEIFZBMLOSIFZEMRHE, B5] AEKR.
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HPCBEEPZ BIAFRIFHNMERBEIFEFTEE, LI,
EPRE I — MR R R e tth. EPIA R E s8I — 25
A LI ZPCBRIHE

MAXI N



http://china.maxim-ic.com

SiGe. E#ME. 1200MHzZ1700MHz
“THiE R, HHLOZME/FX
PRz

IF MAIN OUTPUT IF DIV OUTPUT

NC |28t B [
LO_ADJ_M P . LO_ADJ_D
Vee - Vee
Ve [ Veo
" % 0 maxim L ﬂ R
IND_EXTM |7 ! i IND_EXTD 13
‘ ‘7”4/\/[6(\(\1 :j[

RF MAIN INPUT

RF DIV INPUT

R1. tHHE

DESIGNATION QTyY

DESCRIPTION COMPONENT SUPPLIER

C1,C2, C7, C8,

c14 C16 6 39pF microwave capacitors (0402) Murata Electronics North America, Inc.

C3, Cé 2 0.033uF microwave capacitors (0603) Murata Electronics North America, Inc.
C4, C5 2 0402, not used —

C9C,:1C71 3é1c815' 5 0.01uF microwave capacitors (0402) Murata Electronics North America, Inc.

MAXIN
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MiBiE. SiGe. BZME. 1200MHzZ1700MHz
Ty ESiss, FHLOZE /X
F1. THE(LE)

DESIGNATION QTY DESCRIPTION COMPONENT SUPPLIER
C10, C11, C12, . . . .
C19, G20, C21 6 150pF microwave capacitors (0603) Murata Electronics North America, Inc.
L1, L2, L4, L5 4 330nH wire-wound high-Q inductors (0805) Coilcraft, Inc.
0Q resistors (0603). For improved RF-to-IF and _
L3, L6 2 LO-to-IF isolation, contact factory for details. Digi-Key Corp.
L7, L8 2 Additional tuning elements (0402, not used) —
681Q +1% resistors (0402). Used for Vec = 5.0V
applications. Larger values can be used to reduce
R1, R4 2 power at the expense of some performance loss. Digi-Key Corp.
681Q +1% resistors (0402). Used for Vec = 3.3V
applications.
1.82kQ +£1% resistors (0402). Used for Ve = 5.0V
applications. Larger values can be used to reduce
R2, R5 2 power at the expense of some performance loss. Digi-Key Corp.
1.43kQ +£1% resistors (0402). Used for Vg¢g = 3.3V
applications.
R3, R6 2 0Q resistors (1206) Digi-Key Corp.
T1, T2 2 4:1 transformers (200:50) TC4-1W-7A Mini-Circuits
U1 1 MAX19993 IC (36 TQFN-EP) Maxim Integrated Products, Inc.
H L f= S =
BH1EE HEEE
PROCESS: SiGe BiCMOS MFBERIAMEEINEEBIEETF, 15Z 18 china.maxim-ic.com/

packages. 15T E, HERMHTH "+ . # - LFRTRRoHS
W&o HREFAIEBEAANESRTH, EHEERAEHKRX,

ERoHSHRZA T xR,
HEXW | HERE | RS | TaLH

365|fISEAIQFN-EP | T3666+2 21-0141 90-0049
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Maximit =4k

Jt832815% HBEI4%ES 100083
HEEAIE: 800 810 0310
FiE: 010-6211 5199
f&&: 010-6211 5299
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