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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +5.5V
RF (RF is DC shorted to GND through balun)..................... 50mA
LOT, LO2t0 GND ..o +0.3V
RFTAP, IF+, IF-to GND ..., -0.3Vto (Vce + 0.3V)
LOSELto GND ....ovvviiiiiiiiiiicicc -0.3Vto (Vcc + 0.3V)
RF, IF, and LO Input Power ™ ...........ccccccoviiiiiiiiii. +20dBm
LO_ADJ CUIMeNt.. .o 5mA

Continuous Power Dissipation (Ta = +70°C)
36-Pin TQFN (derated 30.3mW/°C above +70°C)...... 2200mW

Operating Temperature Range ... -40°C to +85°C
Junction Temperature ...........oooooviiiiiiiii +150°C
UG w et +7.4°C/W
DU e +38°C/W
Storage Temperature Range ...................... ...-65°C to +150°C
Lead Temperature (soldering, 10S) ........c.cocceeviiviiiiennn. +300°C

**Maximum reliable continuous input power applied to the RF, IF, and LO ports of this device is +15dBm from a 50Q source.

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.

DC ELECTRICAL CHARACTERISTICS

(MAX2043 Typical Application Circuit, Vcc = +4.75V to +5.25V, no RF signals applied, IF+ and IF- DC grounded through a trans-
former, Tc = -40°C to +85°C. A 360 resistor is connected from LO_ADJ to GND. Typical values are at Vcc = +5V, Tc = +25°C,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 5.25 \
Supply Current lcc Total supply current 108 140 mA
LOSEL Logic 0 Input Voltage ViL 0.8 \
LOSEL Logic 1 Input Voltage VIH 2 Vv
LOSEL Logic Input Current IIH and I)L -10 +10 pA

AC ELECTRICAL CHARACTERISTICS (Downconverter Operation)

(MAX2043 Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, P Lo = -3dBm to
+3dBm, Prr = 0dBm, fgr = 1700MHz to 3000MHz, fLo = 1900MHz to 3000MHz, fir = 200MHz, frr < fLo, Tc = -40°C to +85°C,
unless otherwise noted. Typical values are at Vcc = +5V, PR = 0dBm, P o = 0dBm, frr = 1900MHz, fL o = 2100MHz, f|F = 200MHz,

Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF Frequency fRF 1700 3000 MHz
LO Frequency fLo 1900 3000 MHz
IF Frequency (Notes 1, 2) fiF 0 350 MHz
DCS 1800: PRr = -10dBm, PLo = 0dBm, 75
fIF = 200MHz, frRr = 1710MHz to 1785MHz ’
. ) PCS 1900: PRr = -10dBm, PLo = 0dBm,
Small-Signal Conversion Loss Lc fiF = 200MHz, fRF = 1850MHz to 1910MHz 7.5 dB
UMTS 2100: Prr = -10dBm, PLo = 0dBm, 75
flIF = 200MHz, frRF = 1920MHz to 1980MHz '
DCS 1800:
+0.5
frRF = 1710MHz to 1785MHz
Conversion Loss Variation from PCS 1900: +05 dB
Nominal fRF = 1850MHz to 1910MHz o
UMTS 2100: L05
fRF = 1920MHz to 1980MHz o
2 MAXI/MN
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AC ELECTRICAL CHARACTERISTICS (Downconverter Operation) (continued)

(MAX2043 Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to
+3dBm, Prr = 0dBm, frr = 1700MHz to 3000MHz, f o = 1900MHz to 3000MHz, fif = 200MHz, frr < fLo, Tc = -40°C to +85°C,
unless otherwise noted. Typical values are at Vcc = +5V, Prr = 0dBm, PLo = 0dBm, frRr = 1900MHz, fLo = 2100MHz, fiF = 200MHz,
Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Loss Variation Over T = -40°C to +85°C 0.0075 dB/°C
Temperature

Tc = +25°C, DCS 1800: 78
frRF = 1710MHz to 1785MHz ’
, . ) . Tc = +25°C, PCS 1900:
Noise Figure, Single Sideband NF far = 1850MHz to 1910MHz 7.8 dB
Tc = +25°C, UMTS 2100: 78
fRF = 1920MHz to 1980MHz )
: . ) PBLOCKER = +5dBm at 2100MHz, frr =
Noise Figure Under Blocking 2000MHz, fLo = 2190MHz, 19 dB
Condition (Note 3)
PLo = 0dBm
Input Compression Point (Note 4) IP1dB High-side injection +23 dBm
) High-side injection, frF1 = 1900MHz,
3rd-Order Input Intercept Point IIP3 fRF2 = 1901MHz, 0dBm per tone at RF port 31 dBm
3rdl—O.rder Input Intercept Point To = -40°C to +85°C +075 dB
Variation
fRF = 1900MHz,
fLo = 2100MHz,
2LO - 2RF Spur fsPUR = 2000MHz, 63 dBc
PRF = 0dBm,
PLo = 0dBm
fRF = 1900MHz,
fLo = 2100MHz,
3LO - 3RF Spur fsPUR = 2033.333MHz, 67 dBc
PRF = 0dBm,
PLo = 0dBm
LO Drive (Note 5) PLo -3 0 +6 dBm
to- : PLo1 = PLO2 = +3dBm,
LO1-to-LO2 Port Isolation fiF = 200MHz (Note 6) 43 dB
LO Leakage at RF Port PLo = +3dBm, fLo = 2260MHz -52 -38 dBm
LO Switching Time 50% of LOSEL to IF settled within 2 50 ns
degrees
LO Leakage at IF Port PLo = +3dBm -35 dBm
RF-to-IF Isolation PLo = +3dBm 38 daB
RF Input Return Loss LO on and IF terminated 17 dB
LO Input Return Loss RF and IF terminated 14 dB
IF Return Loss RF and LO terminated in 50Q, fiF = 200MHz 20 dB
(Note 7)
MAXIW 3
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AC ELECTRICAL CHARACTERISTICS (Upconverter Operation)

(MAX2043 Typical Application Circuit, Vcc = +4.75V to +5.25V, P o = -3dBm to +3dBm, P|r = 0dBm, frRr = 1700MHz to 3000MHz,
fLo = 1900MHz to 3000MHz, fIF = 200MHz, frr = fLO - fIF, Tc = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc =
+5V, P|F = 0dBm, P o = 0dBm, frr = 2170MHz, fL 0 = 2260MHz, filr = 90MHz, Tc = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Compression Point IP1dB 23 dBm
Two tones:
flF1 = 90MHz,
. flF2 = 91MHz,
3rd-Order Input Intercept Point IIP3 28 dBm
PiF = +5dBm/tone,
fLo = 2230MHz,
PLo = 0dBm
LO - 2IF 60 67
LO + 2IF Spur dBc
LO + 2IF 60 69
LO - 3IF 63
LO + 3IF Spur dBc
LO + 3IF 64
Output Noise Floor PouT = 0dBm -160 dBm/Hz

Note 1:
Note 2:
Note 3:

All limits reflect losses of external components. Output measurement taken at IF port of Typical Application Circuit.
The lower IF frequency limit of OMHz is limited by the external IF transformer.
Measured with external LO source noise filtered so its noise floor is not a contributor. Measured with: frr = 2000MHz,

fBLOCKER = 2100MHz, fLo = 2190MHz, using a 190MHz SAW filter on the IF port. This specification reflects the effects of
all SNR degradations in the mixer, including the LO noise as defined in Maxim Application Note 2021.

Note 4:
Note 5:
Note 6:
Note 7:

Maximum reliable continuous input power applied to the RF or IF port of this device is +15dBm from a 50Q source.
Typical Operating Characteristics show LO drive extended to +6dBm
Measured IF port at IF frequency. fLo1 and fLo2 are offset by 1MHz.
IF return loss can be optimized by external matching components.

BT EFFIE

(MAX2043 Typical Application Circuit, C2 not installed, RFTAP = GND, Vcc = +5.0V, PLo = 0dBm, LOSEL = “0” (LO2 selected),
PRF = 0dBm, fLo > frF, fIF = 200MHz, unless otherwise noted.)
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(MAX2043 Typical Application Circuit, C2 not installed, RFTAP = GND, Vcc = +5.0V, PLo = 0dBm, LOSEL = “0” (LO2 selected),
PRrF = 0dBm, fLo > frF, fIF = 200MHz, unless otherwise noted.)
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MAX2043
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(MAX2043 Typical Application Circuit, C2 not installed, RFTAP = GND, Vcc = +5.0V, PLo = 0dBm, LOSEL = “0” (LO2 selected),
PRrF = 0dBm, fLo > frF, fIF = 200MHz, unless otherwise noted.)
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(MAX2043 Typical Application Circuit, C2 not installed, RFTAP = GND, Vcc = +5.0V, PLo = 0dBm, LOSEL = “0” (LO2 selected),
PRrF = 0dBm, fLo > frF, fIF = 200MHz, unless otherwise noted.)

Downconverter Curves
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(MAX2043 Typical Application Circuit, C2 not installed, RFTAP = GND, Vcc = +5.0V, PLo = 0dBm, LOSEL = “0” (LO2 selected),
PRrF = 0dBm, fLo > frF, fIF = 200MHz, unless otherwise noted.)
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“1” (LO1 selected), PIF = 0dBm, fRrF =

(MAX2043 Typical Application Circuit, C2 = 22pF, Vcc = +5.0V, PLo = 0dBm, LOSEL =
fLo - fiF, fiIF = 90MHz, unless otherwise noted.)
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AT (EFFIE(4E)

(MAX2043 Typical Application Circuit, C2 = 22pF, Vcc = +5.0V, PLo = 0dBm, LOSEL =

fLo - fiF, fiIF = 90MHz, unless otherwise noted.)

LO - 2IF REJECTION (dBc)

L0 + 3IF REJECTION (dBc)

LO - 3IF REJECTION (dBc)
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LO - 2IF REJECTION vs. RF FREQUENCY
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Upconverter Curves
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BRI TEFFIE(4)
(MAX2043 Typical Application Circuit, C2 = 22pF, Vcc = +5.0V, PLo = 0dBm, LOSEL = “1” (LO1 selected), PIF = 0dBm, fRF =
fLo - fiF, fiIF = 90MHz, unless otherwise noted.)

Upconverter Curves

LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
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F1. BE W R ERITTHTIR

COMPONENT | VALUE DESCRIPTION
C1 4pF Microwave capacitor (0402)
C2*, C4, Ce, C8 22pF Microwave capacitors (0402)
C3 Not used | Microwave capacitor (0603)
C5,C7,C9 0.01pF | Microwave capacitors (0402)
R1 360Q 360Q 1% resistor (0402)
T 11 Transformer (50:50)
M/A-COM MABAES0029
U1 MAX2043 | Maxim IC

“GISHEAL I BNy TS ILAE.

BR1EE

PROCESS: SiGe BICMOS

5B &

&5 & & & 5 &5 £ & &
e I T T T B Tl Tl Tl
oo 1] MAXIM e A 2
an[2 ] MAX2043 [z | oo
GND Z| A o E GND
anof 4 ] g [24 | anp
anof5 ] +} 23 | LOSEL
vee| 6 ] ‘—[ — [22 | eno
aof7 ] J_—_| [21 ] vec
RFTAP| 8 EP%)DSLEED [20 | ano
oy — 1 L [w]w
[5] [1] [r]
=
[d>)

6o | 2]
ano | =]
oo [ ]
=
=

IF+
F

GND E

14

MAXI N




1700MHzZE 3000MHz 5 25 14
ELOMRE. EibRx/Tx;E#igs

21 7 [ FHEE B
Vee
L T
o o ()] ()] [m) a o o o
= = = = = = (&) = =
(&) (&) (&) (&) (> (&>} = (&) (&)
o [ B o [ To] o] o] [
GND U1 1 L02 |
1 27 |—< L02
MAXIVI = |08 0
GND :I MAX2043 GND
2 %
GND
El i e
GND
4] Bl
Vee GND LOSEL = 10
T s 5] /—1 1 2 < SELECT
.= Vee — GND
1 EI IZ Vee
C4 GND ! Vee _ —|_
7 J:_ 21 i
c3 c2 -
= I L - EXPOSED (2] GND T c7
PADDLE L
| RF 1 ol LO1 e |_
RF >—| | 9 —t _l_ 19 | |—< Lo1
c1 c6
o] [i] [2] ] ] [6] ] ] [
2l 2| 2| & <« 2| 8 3| =2
&) &) [&] - &) = < &)
=1
= — Ri =
Vee
T
T1 =
NOTE: PINS 1,2, 3,4, 5, 7,10, 11, 12, 15, 18, 20, 22, 24, 25, 26, 3 5
28,29, 31,32, 33, 34, 35, 36 OF U1 HAVE NO INTERNAL CONNECTIONS. \AANA —
THESE PINS CAN BE CONNECTED BACK TO THE GROUNDED EXPOSED mj—» IF
PADDLE WHERE POSSIBLE TO IMPROVE PIN-TO-PIN ISOLATION.
—1w 4
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{ 1 |
____E_U {.I\Iig}.l!u ooa - E
=) = @]
=) O
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(ND-1><E|-§-—+ -E- ¢ o2
=) O
= = D2/2
L 37,
e T =N
VOohooonoooh] T4
\ /l 321 \_ [#-]0.10 GIC]A[B]
DETAL a/ l—E2/2 — PIN # 1 1D. /A
—|L N 0.35x45"
k j—
E2
BOTTOM VIEW
¢ ¢

IS (R i

e —]

I e\TMALTF/

EVEN TERMINAL

ODD TERMINAL

PROPRIETARY INFORMATION

IPRALLAS /VIAXIVI

TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8m|

m

APPROVAL DOCUMENT CONTROL NO!

21-0141

REV.

F

A
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#EELE ()
R FORHR AL A S R T BE AN R B (MR, AN fedlr i P35 4N EE B, 1% i) www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS PAD VARIATIONS DOWN
BONDS
PKG. 361 6x6 4L 6x6 48L 66 PKG. 0z e ALLOWED
SYMBOL | MIN. [ NoM. | MAX. MN. | Nom. [ max. MIN. | NOM. | MAX. CODES MIN. | NOM.| MAX.| MIN. [ NOM.| MAX.
A 070 | 075 [ 080 [o070 | 075 | 080 [ 070 | 075 | 0.80 T3666-2 |3.60 [3.70 [ 5.80 | 3.60 |3.70 | 5.80 [ YES
Al 0 | 002 | 005 0 | o002 | 005 0 - | 005 13666-3 | 3.60 [3.70 [ 3.80 | 3.60 |3.70 | 3.80 [ NO
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1| 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80 NO
b 0.20 Q.25 D.3D 0.20 0.25 0.30 0.15 0.20 0.25 T4066—-2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
D 5.90 6.00 6.10 5.90 6.00 6.10 5.0 6.00 8.10 T4066-3 | 4.00 [4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
E 5.90 6.00 6.10 5.90 6.00 6.10 5.80 6.00 8.10 T4066—-4 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 NO
e 0.50 BsC. 0.50 BSC. 040 BSC. T4066-5 | 4.00 | 4.10 | 4.20 [ 4.00 | 410 [4.20| NO
k 025 - - 1025 | - - 1025 | 035 | 045 T4866—1 | 4.20 | 4.30 | 4.40 [ 4.20 | 4.30 [ 4.40| YES
L .45 {.55 D.65 0.30 0.40 0.50 0.40 0.50 0.60
L1 - - - - - - 0.30 0.40 0.50
N 36 4 48
ND 3 10 12
NE 9 10 12
JEDEC WJJD-1 WJJD—-2 -

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

ACOPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.

10. WARPAGE SHALL NOT EXCEED 0.10 .
i [BDALLAS S /AXILVI
A MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. SEMICONDUCTOR
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY. PROPRIETARY INFORMATION

e PACKAGE OUTLINE

36, 40, 48L THIN QFN, 6x6x0.8mm
APPROVAL DOCUMENT CONTROL NO.

21-0141

REV.

F

%
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