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MAX2029

LONY 77/4 v F14&, BUY=7Y7«, 815MHz~1000MHz
FPyI7A2IN=232/F0230NN=S3 2 3FY
ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +5.5V Continuous Power Dissipation (Tc = +85°C) (Note A)

RF (RF is DC shorted to GND through a balun)................. 50mA 20-Pin Thin QFN-EP

LOT, LO21t0 GND ..ot -0.3V to +0.3V 6JA (Note B)

[F+, IF-t0o GND ., -0.3Vto (Vcc + 0.3V) DU ettt

TAP 10 GND ..o -0.3Vto +1.4V Operating Temperature Range (Note C) ....T¢ = -40°C to +85°C

LOSEL to GND .... ..-0.3V to (Vcc + 0.3V) Maximum Junction Temperature ..............cccccooeeiiiienn..
LOBIASto GND........ccvveve. ...-0.3V to (Vcc + 0.3V) Storage Temperature Range.................
RF, LO1, LO2 Input POWer* ..o +20dBm Lead Temperature (soldering, 10s)

Note A: Based on junction temperature Ty = Tc + (6Jc x Vcc x Icc). This formula can be used when the temperature of the
exposed paddle 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 B: Junction temperature Ty = Ta + (6JA x Ve x Icc). This formula can be used when the ambient temperature of the EV kit
PCB is known. The junction temperature must not exceed +150°C. See the Applications Information section for details.

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

*Maximum reliable continuous input power applied to the RF, LO, and IF 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

(Typical Application Circuit, Vcc = +4.75V to +5.25V, no RF signals applied, T¢ = -40°C to +85°C. IF+ and IF- are DC grounded through
an IF balun. Typical values are at Vcc = +5V, Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.00 5.25 \
Supply Current lcc 85 100 mA
LOSEL Input Logic-Low ViL 0.8 \
LOSEL Input Logic-High VIH 2 \
Input Current lH, L +0.01 pA

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources,
PLo = -3dBm to +3dBm, Prr = 0dBm, frr = 815MHz to 1000MHz, f o = 570MHz to 900MHz, fir = 90MHz, f o < fRF, Tc = -40°C to
+85°C, unless otherwise noted. Typical values are at Vcc = +5V, PLo = 0dBm, frr = 920MHz, fLo = 830MHz, fiF = 90MHz,
Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency Range fRF (Note 2) 815 1000 MHz
LO Frequency Range fLo (Note 2) 570 900 MHz
IF Frequency Range fIF External IF transformer dependence (Note 2) DC 250 MHz
LO Drive PLo (Note 2) -3 +3 dBm

LO2 selected, PLo = +3dBm, Tc = +25°C,
fRF = 920MHz to 960MHz, f o = 830MHz to 48 53

to solatio ote
( ) LO SeleCted, o= +3dB , =+25 C,

fRF = 920MHz to 960MHz, fL o = 830MHz to 50 56
870MHz

Maximum LO Leakage at RF Port PLo = +3dBm -17 dBm

PLO = +3dBm, frF = 920MHz to 960MHz,
fLo = 830MHz to 870MHz (Note 3)

Maximum LO Leakage at IF Port -29.5 -23 dBm

2 MAXIMN




LONY Z7/RA v F13&, EY=PYUF+, 815MHz~1000MHz
PY2AN=232/022IN=S323FY

AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources,
PLo = -83dBm to +3dBm, PRrr = 0dBm, frr = 815MHz to 1000MHz, fL 0 = 570MHz to 900MHz, fiF = 90MHz, fLo < fRF, Tc = -40°C to
+85°C, unless otherwise noted. Typical values are at Vcc = +5V, PLo = 0dBm, frr = 920MHz, f o = 830MHz, fjr = 90MHz,
Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
LO Switching Time 50% of LOSEL to IF, settled within 2 degrees 50 ns
fRF = 920MHz to 960MHz, fL 0 = 830MHz to
870MHz (Note 3)
RF Port Return Loss 18 dB

LO1/LO2 port selected, LO2/LO1, RF, and IF

terminated into 50Q 19
LO Port Return Loss dB
LO1/LO2 port unselected, LO2/LO1, RF, and 31

|IF terminated into 50Q
IF Port Return Loss LO driven at 0dBm, RF terminated into 50Q 23 dB

AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources,
PLo = -3dBm to +3dBm, Prr = 0dBm, frr = 815MHz to 1000MHz, f o = 570MHz to 900MHz, fijr = 90MHz, fLo < fRF, Tc = -40°C to
+85°C, unless otherwise noted. Typical values are at Vcc = +5V, PLo = 0dBm, frRr = 920MHz, f .o = 830MHz, fi[F = 90MHz,
Tc = +25°C, unless otherwise noted.) (Note 1)

Minimum RF-to-IF Isolation 38 47 dB

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Ge 6.5 dB
Flatness over any one of three frequency
bands (fif = 90MHz):
) fRF = 827MHz to 849MHz +0.2
Conversion Loss Flatness (Note 3) fRE = 869MHz to 894MHz dB
fRF = 880MHz to 915MHz
fRF = 920MHz to 960MHz +0.4
Conversion Loss Variation Over Tc = +25°C to -40°C -0.28 4B
Temperature Tc = +25°C to +85°C 0.35
Input Compression Point P1dB (Note 4) 27 dBm
fRF1 = 920MHz, frF2 = 921MHz,
Input Third-Order Intercept Point 11P3 PRF = 0dBm/tone, PLo = 0dBm, T¢ = +25°C 33 36.5 dBm
(Note 3)
Input IP3 Variation Over IP3 Tc=+25°C10-40°C -0.6 4B
Temperature Tc = +25°C to +85°C 0.4
fRF1 = 920MHz, fRF2 = 921MHz, PR =
Output Third-Order Intercept Point QIP3 0dBm/tone, PLo = 0dBm, Tg = +25°C 26 30 dBm
(Note 3)
2RF - 2LO, PR = -10dBm, fgr = 920MHz to
. 2x2 960MHz (fLo = 830MHz to 870MHz), 62 72
Spurious Response at IF (Note 3) To = +25°C dBc
3x3 3RF - 3LO, Prr = -10dBm 96
Noise Figure NF Single sideband 6.7 dB
Noise Figure Under Blocking PBLOCKER = +8dBm 15 4B
(Note 5) PBLOCKER = +12dBm 19

MAXIN 3
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MAX2029

LONY 77/4 v F14&, BUY=7Y7«, 815MHz~1000MHz
FYy2A2IN=232/F022 =232 3IFY

AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION)

(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q
sources, PLo = -3dBm to +3dBm, P|r = 0dBm, fgr = 8156MHz to 1000MHz, fLo = 570MHz to 900MHz, fif = 90MHz, f 0 < fRF,
Tc = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +5V, PLo = 0dBm, frr = 920MHz, fLo = 830MHz,
flIF = 90MHz, Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Ge 6 daB
Flatness over any one of four frequency
bands (fiF = 90MHz):
. fRF = 827MHz to 849MHz
Conversion Loss Flatness faE = 869MHz to 894MHz +0.3 dB
fRF = 880MHz to 915MHz
fRF = 920MHz to 960MHz
Conversion Loss Variation Over Tc = +25°C 10 -40°C -0.4 4B
Temperature Tc = +25°C to +85°C 0.3
Input Compression Point P1dB (Note 4) 25 dBm
flIF1 = 90MHz, fiF2 = 91MHz (results in
Input Third-Order Intercept Point [IP3 fRF1 = 920MHz, frF2 = 921MHz), PIF = 34 39 dBm
0dBm/tone, PLo = 0dBm, Tc = +25°C (Note 3)
Input IP3 Variation Over IP3 Tc = +25°C 10 -40°C 0.6 4B
Temperature Tc = +25°C to +85°C -0.6
LO = 2IF Spur 71 dBc
LO + 3IF Spur 86 dBc
Output Noise Floor Pout = 0dBm (Note 5) -167 dBm/Hz

Note 1: All limits include external component losses. Output measurements are taken at IF or RF port of the Typical Application Circuit.

Note 2:
Note 3:
Note 4:
Note 5:

Guaranteed by design.

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

Compression point characterized. It is advisable not to continuously operate the mixer RF/IF inputs above +15dBm.
Measured with external LO source noise filtered, so its noise floor is -174dBm/Hz at 100MHz offset. This specification reflects the

effects of all SNR degradations in the mixer, including the LO noise as defined in Maxim Application Note 2021.

MAXIMN



LONY 77/ RA v F1#& BY=PYU7 1. 815MHz~1000MHz
Py7AXN=232/[F022N=2323IFY

RESEIFIE
(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo < frF, fIF = 90MHz, unless
otherwise noted.)

Downconverter Curves

CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY
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MAX2029

2RF - 2L0 RESPONSE (dBc)

LO/NY Z7P/24 v F(1&, BU=PY7 4. 815MHz~1000MHz
Fy7IA2N=532/90232N=S323FY

REBEEREGERESE)

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo < frF, fIF = 90MHz, unless
otherwise noted.)

3RF - 3L0 RESPONSE (dBc)

INPUT P15 (dBm)

2RF - 2L0 RESPONSE vs. RF FREQUENCY
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LONY 77/ RA v F1#& BY=PYU7 1. 815MHz~1000MHz
Py7AXN=232/[F022N=2323IFY

REBEEREGERES)

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo < frF, fIF = 90MHz, unless
otherwise noted.)

Downconverter Curves

LO SWITCH ISOLATION vs. LO FREQUENCY LO SWITCH ISOLATION vs. LO FREQUENCY LO SWITCH ISOLATION vs. LO FREQUENCY
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MAX2029

LO/NY Z7P/24 v F(1&, BU=PY7 4. 815MHz~1000MHz
Fy7IA2N=532/90232N=S323FY
FREHEREGRE)

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo < frF, fIF = 90MHz, unless
otherwise noted.)

Downconverter Curves
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LONY 77/ RA v F1#& BY=PYU7 1. 815MHz~1000MHz
Py7AXN=232/[F022N=2323IFY

REIEREGEEE)

(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frr = fLo + fIF,
fIF = 90MHz, unless otherwise noted.)

Upconverter Curves

CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)

9 5 9 8 9 3
8 Tg=+25°C = @8 = 8 =
o [aa) [aa)

o 7 Te=+85°C \ // o 7 o 7
wn wn w
Z 5 NN / / Z 5 N " Z 5 N\ =
& Q—/_ o] \_/’\ & \__fﬁ
& T & &
= = =
= = _ — = \
g 5 v g PLo =-3dBm, 0dBm, +3dBm g 5 Voo = 4.75V, 5.0V, 5,25V
Te =-40°C
4 4 4
3 3 3
820 870 920 970 1020 820 870 920 970 1020 820 870 920 970 1020
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY INPUT IP3 vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
50 T 3 50 8 50 T g
To=-40°C |2 s Vg =5.25V 2
A/ s g g
45 = 45 = 45 =
Tg=+25°C \\}\\ 5oy
£ £ £ cc=5
S W S 40 7\ I 40 \
2 J o S/ 2 /:
= = /f =
= jun ) oD
g % QZ T 3% | z 3% =
. PLo =-3dBm, 0dBm, +3dBm Ve =4.75V
30 Te=+85°C N 20 20
25 25 2%
820 870 920 970 1020 820 870 920 970 1020 820 870 920 970 1020
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
LO + 2IF REJECTION vs. LO FREQUENCY LO + 2IF REJECTION vs. LO FREQUENCY LO + 2IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
90 ‘ 5 90 - 90 \ g
‘ Pr=0Bm |£ PiF = 0dBm B PiF = 0dBm :
Te = -40°C S g g
¢ M z A z g
g 80 S 8 PLo=-3dBm g 80 A
= = \ = Vpe =56.25V
5 To = +85°C \7/ g ﬂ g Ve =4.75V
= 70 _ = 10 /A =3 10
e 5 \ £ 7\%
S 60 N S 60 \ S 60 Ve =5.0
To=425°C — Tl Soen Nl N
R—] Lo - 4308 PLo =0dBm
50 50 ‘ 50
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930
LO FREQUENCY (MHz) LO FREQUENCY (MHz) LO FREQUENCY (MHz)

MAXIMN 9
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MAX2029

LO/NY Z7P/24 v F(1&, BU=PY7 4. 815MHz~1000MHz
Fy7IA2N=532/90232N=S323FY
FEREREGRE)

(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, Cb5 not used, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frr = fLo + fIF,
fIF = 90MHz, unless otherwise noted.)

Upconverter Curves

LO - 2IF REJECTION vs. LO FREQUENCY LO - 2IF REJECTION vs. LO FREQUENCY LO - 2IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)

90 ; - 90 : - 9% ‘ o
‘ Pip=0dBm |2 PiF=0dBm |2 PiF=0dBm |2
To=-40°C : : :
=2 80 \ =) P|‘_0 =+3dBm 3z W
z Tg=425°C z PLo=-3dBm PLo = 0dBm z Voo=47sv | Voc=o0
S S _[ = Z \ \. /A
= 10 T \ =70 14 \ =2 /0 7
o [a=y o
S To- +85°C 5 5
3 \ S S
60 NS 60 ~ 60 Ve = 5.25V
50 50 50 ‘
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930
LO FREQUENCY (MH2) LO FREQUENCY (MH2) LO FREQUENCY (MH2)
LO + 3IF REJECTION vs. LO FREQUENCY LO + 3IF REJECTION vs. LO FREQUENCY LO + 3IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
100 ‘ 0 100 - 100 ‘ o
PF = 0dBm § P = 0dBm 2 Pf = 0dBm £
= To-+85C _ A\ = A = :
S 9 | ‘ g 0 K 90
= Tc=-40°C = =
g S g
= = =
g 4 g 80 g 80
2 " /T ’ 25°C e f 2 \
w ¢ =+25° w w
> > PLo =-30Bm, 0dBm, +30Bm > Vg =475V, 5.0V, 5.5V
2 2 ™N 2 ™
x N =~
60 60 60
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930
LO FREQUENCY (MHz) L0 FREQUENCY (MHz) LO FREQUENCY (MHz)
LO - 3IF REJECTION vs. LO FREQUENCY LO - 3IF REJECTION vs. LO FREQUENCY LO - 3IF REJECTION vs. LO FREQUENCY

(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
100 100 100

N 1
Pir = 0dBm Vg =525V Pir = 0dBm

T T ©
Tc=+25°C PiF=0dBm

90 Qﬁl, %

80 [ Tg=-40°C t

MAX2029 toc17
MAX2029 toc18

WAX2025 10016
L0 - 3IF REJECTION (dBc)

90

% pod \
>\ \ Ve =5.0V

80 I'p 5= -3dBm, 0dBm, +3dBm v \ ‘
\\ Voo =4.75V \\
70 ! \ 70 \

60 60 60
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930

LO FREQUENCY (MHz) L0 FREQUENCY (MHz) L0 FREQUENCY (MHz)

L0 - 3IF REJECTION (dBc)
L0 - 3IF REJECTION (dBc)

10 MAXIMN




LONY 77/ RA v F1#& BY=PYU7 1. 815MHz~1000MHz
Py7AXN=232/[F022N=2323IFY

& ==
FEREREGRE)
(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, Cb5 not used, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frr = fLo + fIF,
fIF = 90MHz, unless otherwise noted.)

Upconverter Curves

LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
0 - -10 -10
S 20 S 20 S 20
= Tg = +25°C T = = =
v |~
£ i \ = 0N / Vg =475V, 5.0V, 525V ]
E %0 E 30 PLo = -3dBm, OdBm, +3dBm E 30 « Y
g \ —Tc=-40°C g g
=5 = =5
S 40 [V S 40 S 4 [V
~ Tc =+85°C
50 ‘ 50 50
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930
LO FREQUENCY (MH2) LO FREQUENCY (MH2) LO FREQUENCY (MHz)
IF LEAKAGE AT RF vs. LO FREQUENCY IF LEAKAGE AT RF vs. LO FREQUENCY IF LEAKAGE AT RF vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY) (L-C BPF TUNED FOR 940MHz RF FREQUENCY)
50 8 -50 9 -50 3
60 z 60 : -60 :
& & &
& 70 |- To=-40C — 1o_050C & 70 = 70
o J = PLo = OdBm, +3dBm o Vg = 475V, 5.0
g 80 ! \. ﬁ% é 80 . | \ Y /v/ g 80 « \' i ﬂ{
AR \\V2 ° A LN
Te = +85°C PLo= -3dBm Vg =5.25V
-100 -100 | -100 |
730 780 830 880 930 730 780 830 880 930 730 780 830 880 930
LO FREQUENCY (MH2) LO FREQUENCY (MHz) LO FREQUENCY (MH2)
RF PORT RETURN LOSS vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)
0 g
S 4o |-L1ANDC4BPFINSTALLED | :
w
g 15 \\ - L
=
= |
E 25
S \J_/" L1 AND C4 BPF REMOVED
& 30 : :
THE L-C BPF ENHANCES PERFORMANCE
35 | IN THE UPCONVERTER MODE BUT LIMITS ——
RF BANDWIDTH
|
820 870 920 970 1020

RF FREQUENCY (MH2)
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MAX2029

LO/YY 77/24 yFHE, 51
PvIaA/N—

=7Y7+. 815MHz~1000MHz
OFEV/E sV Ve VERE L,

i 5k AR
T B tae
1,6,8, 14 Voo | BiE#ER. 7T aEFEDO>TEVecimnFZGNDIZ/NA /YR L F 9 ([1ZEB)ELRR] ZS5HR),
2 RF | 2T R50Q RFAN/MHEH, ZDR— MIREFTEE SN, /NT U EFE O TONDICEARMICIBRINTINET,
3 TAP | NERFN\S D55y T, 50 RICEHELET,
4| 57 1O| 127 GND 75> Fo 5@@@@@5&0&%?%74‘/ I/_:/El yéﬂtéﬂé?&&)t:\ PCBO)75\/ Fjl/_\/(l:
13, 16, 17, 20 BHELET,
7 LOBIAS | RERLO/ Ny 7 7 D/ NA 7 228, 523Q +1%DHENEEZLOBIASHASERICERLFI,
LOSEL | O—AILEIRSER, LO1F/=I3L02%&EIRT BD/=HbDO Y IHIHALN
11 LO1 | A—AIIUFEIREAND T, LOTA&EIRT DICIF. LOSELZO—IZERENIL £ T,
15 LO2 | O—AIEIRSBAN2, LO2%EREIRTDICIT. LOSELZ/N\1ICEREIL £ T,
18, 19 IF-, IF+ | ZEIIFAN/HH
EP GND | TOZR—Z RIS RINY R, EHOETBFEOTIIRR—ZXR/INY RETSY RTL—UEBFATLET,
e RFAR— kM ENZ Y

MAX2029\d. ¥ o> aAvIN—&Ffld7y T iN—%
IFHELTIMEI D ENTEFT, Yo raAV/N\—%
&ELT. MAX202913. 6.5dBOO/N\—2320OX.
6.7dBD ./ 1 3. HELU+36.5dBmDIIP3 (3RAS
AT RNRA VN ZERBATNET, RED/INT
EVYFUIEIEICE DT, RFAR—FEKXU2DDLO
R— ML, BOQDYVIINI Y RAVE TT—2R
HWAEBETT, RFEAR— NG, o2 /N—=232DAN
Frld7yaAvN—2a3 OHhELTERTZZE
MNTEFd, BENHSPDT) X1 v FIE. 2DDLO
ANBOR Ay F 2 IJEREIE50nsT, LOBD 7 1Y
L—23I3bh3dBTY, =51, RELO/NY T 713,
IFOATICH LTV LNV AEREL. MAX2029
DANNTHEXELOEREN & -3dBm~+3dBmMDEEE (ZH) %
9, IFAR— KNI, IIP2MEEDBLEICRERSY D>V
N—=23 VEOESHENEBATHNET, 7y Sa>
IN—23VDIEE. IFFR— MIZEBANTT,

RRE. 'ILZ/3 RWCDMA. cdmaOne™., cdma2000.
HLUGSM 850/GSM 900 2.5G EDGEEMF TEH
ITBHZENTEDEDIC, LWERMER ICHIzDT
RSN TULVEd, MAX2029(3. 815MHz~1000MHz
DORFEREEE. 570MHz~900MHzDLO B RE &R
B ELUDC~250MHzDIFEK &5 F T DB E A REE
INTNET, ChoDEHEZBXDHELREETT,
S DINTIE. MEEFERMUIZSIBRLTZE 0,

MAX2029(3. O—t 4 NLOAM 2Tz o3>0 7—F
TOFVICRBILESNTINET, =120, ZDT/3 AU,
HERLOGSED/N\A 41 RLOA oz oo a7 S )o—
IVTHEEETDIENTEZIN fLohEABIC
DNTHENMETLE T, A1000MHzEZ TDf T
BONAEMBICDNTIE. MEEEEFEIZSRBLT
<&, NAHARLOA oo avIiEdtent
EOA/INFTILT/INA 22D TIE. MAX2031D
F—5—RrESRLTLEZS0,

cdmaOnel3ICDMA Development GroupDiEIZET Y,

12

MAX2029%#45 D> IN—45E L THERT 255,
READISABTHOQICEEEINTI\D=H. MIT
VJ%/ﬁ%ﬁwK%Z?oAﬂwW@AizéﬁD?
RETCERICER SN TS, DCTOvF 2o
OAVFUYHWMETY, RFUY—>2OX3. 815MHz~
1000MHzDO £ BR#EHE T 15dB (typ) LW B HEA
ERLTT, 7Y T AN—IIEDIES. RFR— ML
EkICB0QICBEEI N JIVIT Y RHEATT,

LOAD. Ny 77, BXUNZY

MAX20291d. 570MHz~900MHzDLOE R ¥&EE D
O—4%4 RLOAM o1 oo ary7P—FFoFvIlBEL
TNTLVET, 960MHz~1180MHzDLORE R $MEEH
DTINA ZUZDNTIE. MAX2031DF—5 2 — &
SR TS0, BMEEE LT, MAX202913.
BRERvE I T -2 3 T EREEERLO
SPDTRAM v FZRNBELTCINET, TOXAYFIT. 2D
D IIVLTY RLOR— rDI1DZEERL T, tIUEX
ANENDHICHT ITRIRBZHEARMICEESED
ZENTEFT, LODORA Y FIRBIE. 50nsPATF
(typ)T. ZDEILIZIZFIRTOCSMT7 T r—3 >
IC+AUEDETY, BRMRYEIZFBLEL
BElE. ZAMVYFE2DDLOAANDNWNTNAICEEL
9, TDRAAYFIF. T4 2FZIVAH(LOSEL)IC
FoTHEN, O Y IN\AICEDTLO2ANEIRE 1.
Oy oO0—ICE2TLOTAEIRESNE T, WRDIES
ZEEET B=HIC. T oF)IOy ohLOSELICZERM
INDHEIC. BEAVcclCEIMEND2BELAHUET
(TAbsolute Maximum Ratings]Z588), LO1H KV
LO2AAIE. RETHOQICBEINTHSY . BEADIC
82pFDDCT7OYF I AVFUYHWMETT,

NE2B&LO/NY T 7ICk DT LODERENCIALVAS
IND—EHEAATEET Y, I NTDRIAESNI=ERRIS.
-3dBm~+3dBmDLOES/NT—ICHIELTIVE T,

MAXIMN




LO/NY 7 7/R14 Y F1HE,
PvIaA2/N—

s "7 Y74, 815MHz~1000MHz

oa3u/Fgooasn—=a> Y

NEDEBE/NS IF. LONY T 7EEEIC. T
INTGUARIFTZEEELEZ T, LOANNMDIFHAET
DIRTDA VI T I—IABXOVYF 2 TERDNER
INTWEd,

BUZ7PVUT43IF%Y

MAX2029D 7. &M4EESY TILINT X RZEN I F4
TYo. AELO/NY 77D ARELLOMRBICK DT,
BERICENIZ)Z7 ) T4 hBoNnET,

=8IF

MAX2029 2 13, DC~250MHzDIFE KRS E %=
BATWE T, TNODEER— I IP21%REDE £
ICRETHDIEITERLTLSIZS . VTV VR
F7 7 o—23 2023, 50QDEEIFA 2 E—F VR
Z50QDT U IIVT Y RICEB Y BI=HICT:1D/INZ
NRETYT, ZONZZRELT. IFUY—20OXF
15dB& W RIFLBEER L &I, ZBIFIE. 7V
AVN—FEERADAAR—bELTERENET,
A—HF. IFTORICEBIF7 O TEERTDIEN
TEEIH @ADIFEVIIDCTOY N RMETT,

PIVr—2a g

AnEHNoveyFI

REFSKIULOAAIE. RETE0QICBESNTINE T,
YVFUIRBEARETYT, YA N—5ELT,
RFR—bhDU&Y—2ORIIAHEE2E(815MHz~
1T000MHz)T15dB (typ)& W R GEZZER L. LO
R— kD 5—>20O21315dB (typ) (570MHz~850MHz)
T3, RFBELULOAATIE. 4571 —2BDDC
JOvFEIAVT U ORNRETT,

Ty TAVN—LMEEAEALEIETDREHIC. AT a3
DLCEEH @B T 1 )L5 (BPF)ERFR— NIERTEHZE
NTEFT, 920MHzDRFER¥ICEE =N /=LC BPF
EWOT Y TOAVN=5EEICDINTIE. [1EEEE
EE8] & [MEEEMERF M ZSR LTS, L1&ECAD
ZMEZERL T, MEEMOBRM CRBELTI DI &
NCTEFT, L1ECABEEICMUBRLS & YYF T
SEENAMALEITH. MEEIIETLE Y, SFMICDINT
3. BBNEHELLES0,

IFENA 2 E—=5 213500 (EE)TY, FHEDIHE.
SMITDEIBRT: T (A E=F U IL)D/NNZ S ZD
A E=F U RE50Q VTV T REAICERLET
(MREEBNERIER ] Z 2 8R).

INA P RBInE

LO/NY D7 DINA P AERIT. BB RTDMEAE(
FOCERBILEINET, MeEZEHICL TERZNG
TRIWENHDBE. EMICDONTIE. BBLEHE
<T2E v £1%D/INA 7 BN AFRE T H NI,
BEED+L%DBETHRHAL T EE 0,

MAXIN

L4729 MZ2IVT

PCBZBEIICERET T2 2 &I1F. RFEIEY» VA V7 OR
BIEEICE DTARARBERTY, BEL. M. BXU
AV AEEKBTDIEHIC. RFESZA V%
TEBRUBLLLTLZE 0, MEEZREL T DITII.
TS RBFDOM L=/ T = FEDI T R
R=Z R/ RICUMNICEBRITDEDICREEZREL
F9, PCBOIUZR—ZR/%y RiE. PCBODIZ R
TL—VIlEREITD2BENHIETT., EHOET %A
E>T. 2D/ REXUELNILDIZ Y RTL—>
ICEHRTDIEAHERELET, TOHEICEIDT, 7N
A AU ERF/BMEER AR INE T, T/ R
INVT—=DDRBICH DT ZR—Z R/ R&EPCBIC
FHAMFTLUET, MAX2029DEE i+ bld. R—R
ATOMD)TF7LVRELTHERBIBDIENTE
F9, TEL(IH LT, japan.maxim-ic.comTH—/\
T7AINEFBTDIENTEET,

EoH VA AW &
BESBBEOE /N /321F. SRAEEROZEMIC
EDTARARTY,, [TZEBELEIICRT LD, OV
FoHEFEDOTEV i FE/NM/INZLET, R1E2SH
LTLEE0Y,

®1. FEIEOROSR) X b

COMPONENT | VALUE DESCRIPTION
%11’0?2’ 1?70?2 82pF Microwave capacitors (0603)
C3, C6, C9 10nF Microwave capacitors (0603)
C4* 4.7pF | Microwave capacitor (0603)
C5* 3.3pF | Microwave capacitor (0603)
L1~ 4.7nH Inductor (0603)
R1 523Q +1% resistor (0603)
T1 1:1 IF balun M/A-COM: MABAES0029
U1 MAX2029 | Maxim IC
CABLULIE. IFUp7yTavNnN—5ELTERTND
BEDAERREINET,
“*ChlE. IFYMYT AN ELTERINDBEEDH
ERINIT,
IORKR—ZKINy RORF/BREICDINT

MAX2029M20E > TQFN-EP/X v —2MDIT O X
R=Z R/ REPIE. F 10 FTOERBIENZRE ZRM
L& 9. MAX2029h'RENDHPCBIS. EPhoiZE
TETDHLOICHRETDIENEETY, &z EPA'S
BRI SV RETERBEA VIO IRBICLTLRE
T EPIE. UHMSC BLLKIEAYFREBESNIZET
R=ILDT7 LA %&BLTPCBNDIZ Y RTL—UIZHH
ST oBENHI I,

13
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MAX2029

LONY 7/ 21 v F(#&, EY=FYU7+., 815MHz~1000MHz

FPY7AN=232/902A0N=-23 2 3FY

1REEN(EmEE

o
A 3
ot | e o]
C3== C2
1T T C12
= = 1 |—<L02
C1 Vee MAXI L02
AF o =2 )Jég MAX2029 T Vee
C4 Cc11
L1 ; TAP 3 = E GND ;
oD |- o Hered
= aolel L ANy < L0f
HR = c10
- [6] [7] [e]
8

[10]
(&} w — o
o < % =
R1 =
Vee

H 8|—0—> Vee
= gl_

NOTE: L1 AND C4 USED ONLY FOR UPCONVERTER OPERATION.
C5 USED ONLY FOR DOWNCONVERTER OPERATION.

14

F v 71EH

PROCESS: SiGe BICMOS

MAXIMN




LONY I 7/R4 v F(#& BUY=FY 71, 815MHz~1000MHz
Py7AXN=232/[F022N=2323IFY

NYr—

(ZOF—5—MIBEINTND/ Ny T —DHERIE. BRAIRMENTNDEIIRY FHA. BD/ YT —JIEHIT.
japan.maxim-ic.com/packages = TS BT =\, )

SIDE VIEW

—DRAWING NOT TO SCALE—

12 A\
D € —1| [~ [$]Joi0 BIC[A[B]
le—p/2 — —| D2/2
; 0 EIJ IJIIJ [0 1L,
MARKING — ' | i | f—L
B | —
\A A Iéh A A E/2 I o
__ |1 _ g7
(=
ﬁ___“_ £ /BNE-D X @/ ___T____E_ € E2
// =
\ | =
L N = =
123 PI LD.
PIN # 1 k DETALL A 0.35x45°
z A
A I0P VIEW — Wb, X[ —
BOTTOM VIEW
€
j(n IS OPTIONAL)
L
A T — @ I— TERMINAL TIP
gEﬁLIEIG HWImlEl EVEN_TERMINAL
nnnonnonon * [Slomle] A
Al A2

IDRALLAS /I /I XKI/VI

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.80mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
L |4

21-0140

MAXIN

QFN THIN.EPS

15
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MAX2029

LO/YY 27/ 4 Y FHE,

7y 732/—

sU=7 7"4 . 815MHz~1000MHz

oav/doaAon=s3 > 3F

NYT—2 (RE)

(CDOT—F2—MIBHENTND/NY T — KRS, BRARBMEN TS EIFRY A B|HOD/ VY T— BRI,

japan.maxim-ic.com/packages = TS BT =\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_ 5x5 20L_ 5x5 28L  5x5 32L 5x5 40L_5x5 PKG 12 £2
SYMBOL | MIN. | NOM.[MAX.| MIN. [NOM.] MAX.| MIN. [NOM.JMAX.| MIN. JNOM. [MAX.| MIN. NOM.TMAX. CcODES i Thow Tvex T vare Tron. Twax
A [070]0.75[080]0.70|0.75| 0.80)0.70 [0.75 |0.80 [0.70 | 0.75 | 0.80 0.70 | 0.75] 0.80 Ties5-2 | 300 | 320 | 320 | 300 | 310 | 320
Al 0 fo02]005] 0 loo2fo0s| o Jooeloos| o Jooe]aos| o |ao2feos T1655-3 | 300 | 3.0 | 3.20 | 300 | 330 | 320
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. TIESSN-1 | 300 | 310 | 3.20 | 3.00 | 310 | 320
; 0.25[0.30 | 035[0.25]0.30| 0.35]0.20 [0.25[ 0.30 | 0.20 [ 0.25] 0.30| 035 | 0.20] 025 T20ss-3 | 300 | 320 | 220 | 300 | 20 | 320

490500510 4.90|5.00] 5.10|4.90[S.00 | 510 [4.50[5.00| 5.0 4.90 | S.00] S0
- 300 [ 310 [ 320 3.00 | 3.0 [ 320
E 490500 [510[4.90[5.00] 510 4,90 [S.00 [ 5,40 [ 490500 [ 540 4.90 [S.00] 520 12095-4

e 0.80 BSC. 0.63 BSC. 030 BSC. 030 BSC. 0.40_BSC. T2055°S | 315 | 3251 335] 345 | 325] 335
K 025] - | - loas] - | - loas| = | - leas| - | - lees| - | - 72055MN-5| 315 | 325] 3.35] 345 | 3.25] 335
L 0.30 | 0.40 [ 050] 0.45] 055 0.65]0.45 0.5 [0.65 [0.30 [ 0.40] 0.50[ 0:30] 0.40[ 050 J2695-3 | 313 | 3E3]333] 319 | 391339
N 16 20 28 32 40 72655-4 | 260 [ 270 280 [ 2.60 | 2.70 [ 280
ND 4 5 7 8 10 T2855-5 260 | 270| 280 | 260 | 2,70 | 2.80
NE 4 5 7 8 10 T2g55-6 | 315 [ 325]|335[ 315 [ 325 (335
JEDEC WHHB WHHC WHHD-1 WHHD-2 | ————- T2855-7 260 | 270 | 280 | 260 | 2.70 | 2.80
78655-6 | 315 | 3.25] 335|345 | 385|335
NOTES: TeBS5N-1_| 315 | 3.25]| 335 315 | 3.25 | 335
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—DRAWING NOT TO SCALE—

1. DIMENSIINING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255-5 | 3.00 | 310 | 3:20 | 3.00 | 340 | 320
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #L IDENTIFIER ARE T3255N-1 | 300 [ 3.0 | 320 | 3.00 | 310 | 3.20
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1 | 340 | 3.50 | 360 | 340 | 3.50 | 3.60
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4033-2 | 340 [ 350 [ 360 | 340 | 3.30 [ 3,60

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T40S5MN-1 | 3.40 | 3.50 | 360 | 3.40 | 3.50 | 3.60
025 mm AND 030 mm FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHIDN.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSIIN FOR
T2833-3, T2835-6, T4035-1 AND T4033-2.
WARPAGE SHALL NOT EXCEED 010 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, +0.05.
14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS.

T3255-3 3.00 | 310 | 320 | 3.00 | 3.10 | 3.20
T3255-4 3.00 | 310 | 320 | 3.00 | 340 | 3.20
T3255M-4 | 3.00 | 310 | 320 | 3.00 | 3.10 | 3.20
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PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, S5x5x0.80mm
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