19-3508; Rev 0; 2/05

EV

AV A\\_ABL

=

MAX205613AA. S4HRETZFBT7 > T (VGA)T.
800MHz~1000MHzD B R EEF*TEIfE T DL D IC
BEHEINTWET, ZOTFT/N1 RXIF15.5dBDOFE.
4.5dBMD / 1 X3, HF0U23.5dBmDE 1 1dBEHE
KAV NEHBATNE T, /oo MAX20561F. BE
SERESARICH- D THIF SN S39dBMDEBF0IP3 L)L
BHEATWET, EBIC. RBO7Z7FOJ97 Y T73+—%
[CEKDT. 22dBZ/=1344dBDEIR AT gE 73 Hl I EB FH [
bli>TERDOHIBMESVNVEETREENESONE T,
N REEZ /A T-MAX2056(F. /L =ZFEHGSM,
cdma2000®, W-CDMA. 5 UVIZIDEN® A2
TuIBKXONT—T7 U TJAGCEIBEICEEAVGAL
BYUET,

MAX2056(31700MHz~2500MHz VGADMAX2057
EEVOAVINFTINTHDHD. ZOT7IIDT7T
I3 mEREEEIOE L THRBD TV NERL AT S
WMELND 7T Tr—23a BB TY,

MAX2056(3. +BVDOE—ERTEMEL. T XR—X R
Ny RFEDNRZ6E ERIQFN/ VY 7 — 2 (6mm x
B6mmx 0.8mm) TIRMEINE T, BEKBIMEEIS. -40T~
+85CDILRBEEESFHE CHRIESNTIVET,

PIVgr—23y
GSM 850/GSM 900 2GH£1U2.5G EDGEE
DSV RIYSGENT—TS
)l ZcdmaOne™, cdma2000. HKLTIDEN
(Integrated Digital Enhanced Network)ZEit/FM0
NSRRIV HENDT—=T T
W-CDMA 850MHzE LU ZFDMDIGEMBFTD
NSRRIV HENDT—=T T
NS X2y SRS
L2 — /RIS 51
TO— RNV RUZF A
BEERRE
TADIINBIORART NS LIBOBE X T L
YA ORH E) o

cdmaOnelICDMA Development GroupDEIET Y,

cdma2000(dTelecommunications Industry Association®
EHRBIRTI,

iDEN(ZMotorola, Inc. DEZREHIZE T,

MAXIMN

MAXIMN
P+ O HEMITE,

800MHz~ 1000MHzATBFIE P> T

BER

¢ RFEREEEHE" : 800MHz~1000MHz

¢ 39dBmMD—E L7=0IP3(F NTDOFEBEEICH=D27T)

¢ 23.5dBmDEH1dBESHEARA > b

¢ BRABREICHITDIELERIS : 15.5dB

¢ 100MHzFIRIBICH =D FEFiHM : 0.15dB

¢ BRABEREICHITD /1 X358 : 4.5dB
(1207 73— (ER)

¢ 2DODFEHI{HERE : 22dB&L44dB

¢ 7FHOTREHIE

¢ B—FEREE : +5V

¢ 1700MHz~2500MHz®MDRF VGATH» %
MAX2057&EYAVNFTIV

¢ SMIITERBEBRICE OTEREN/EMBEE— T
DVGAENEE FIRE
¢ 7=\ TR MATRE

*ER  COEEZBXOUELIRETI AN B MERILS
TWh&EEA.

BE
TEMP PKG
PART aance  PIN-PACKAGE oo
MAX2056ETX 40°C 1o +85°C O TN QAPNEP™ - Jane
6mm x 6mm
MAX2056ETX-T  -40°C to +85°C S0 N QPANEP™ 1o o
6mm x 6mm
MAX2056ETX+D  -40°C to +85°C 20 N QAPNEP™ o o
6mm x 6mm
MAX2056ETX+TD  -40°C to +85°C 0 N APNEP™ o o
6mm x 6mm

*EP = TORR=XR/NY R
+=$R(PD)7 ) —
D= r31/\v7
T=7=—RJ—IX\y =2

EVERE/ 770230547 IS LEET—5— bDREIC
SEEINhTHEY,

Maxim Integrated Products 1

AT7—5 2 — MIEEH S NIABIEMaxim Integrated Products DA G REBRT—5 > — b ZHIERLIZHDTY, BERICKWVELDHERD
BUICDWTIEIEEZEWDNRE T, EREHNBOIERICIIREMT—5 2 — M IZSRBES 0,

ERY VTIVRUBRHIT—9>— FOAFICIE. YFLDKR—LR—2% ZFIBEL EE 0\, http://japan.maxim-ic.com

9S0CcXVIN



MAX2056

ZFaJf ke E,

800MHz~ 1000MHzAT B Flig 7> 7

ABSOLUTE MAXIMUM RATINGS

VCCIOGND ...
VenNTL to GND (with Ve applied).............
Current into VeNTL Pin (Vcc grounded)

All Other Pins t0 GND ......oooiiiiiii -0.3Vto (Vcc + 0.3V)
RF Input Power (IN, IN_A, ATTN_OUT, OUT_A) ............ +20dBm
RF Input Power (AMP_IN)......oooiiiiiii +12dBm
0JA (natural conVeCtion).........cocevviiiiiiiie e 35°C/W

OJA (TM/S @Irflow) .o 31°C/W
OJA (2.5M/s aIrfloW) ...oooiviiiiii 29°C/W
0Jc (junction to exposed paddle)
Operating Temperature Range ..........c.cccccooeenn. -40°C to +85°C
Storage Temperature Range.......... -65°C to +150°C
Junction Temperature............cooccoiiiiiiiii +150°C
Lead Temperature (soldering, 10S) .....c..ccccovviiiiirinnrnn. +300°C

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

(Vce = +4.75V to +5.25V, no RF signals applied, all input and output ports terminated with 50Q, Ta = -40°C to +85°C, unless other-
wise noted. Typical values are at Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage 4.75 5 5.25 Y
Supply Current R1 = 1.2kQ, R2 = 3.92kQ (Note 1) 136 167 mA
RseT1 Current R1 = 1.2kQ (Note 1) 1 mA
RseT2 Current R2 = 3.92kQ (Note 1) 0.33 mA
Gain-Control Voltage Range (Note 2) 1.0 4.5 Vv
Gain-Control Pin Input Resistance VeNTL = 1V to 4.5V 250 500 kQ

AC ELECTRICAL CHARACTERISTICS

(Typical Operating Circuit with one attenuator connected, Vcc = +4.75V to +5.25V, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, PouT = +5dBm, fiN = 900MHz, VcNTL = 1V, 50Q system impedance,
second attenuator is not connected, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

Frequency Range 800 1000 MHz
Gain Ta = +25°C 15.5 dB

VeNTL = 1V +0.82

\Y =1.8V +0.26

Ta = +25°C to -40°C CNTL

VCNTL = 2.6V +0.25

Vi =3.5V -0.18
Maximum Gain Variation CNTL dB

VeNTL = 1V -0.51

\Y =1.8V -0.11

Ta = +25°C to +85°C CNTL

VCONTL = 2.6V -0.16

VCNTL = 3.5V +0.09
Reverse Isolation 29 dB
Noise Figure (Note 4) 4.5 dB
Output 1dB Compression Point +23.5 dBm

. From maximum gain to 15dB attenuation
2nd- I P ' 4 B

Output 2nd-Order Intercept Point measured at f1 + f (Note 5) +5 dBm
Output 3rd-Order Intercept Point From maximum gain to 15dB attenuation (Note 5) +39 dBm

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuit with one attenuator connected, Vcc = +4.75V to +5.25V, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, PouT = +5dBm, fiN = 900MHz, VonTL = 1V, 50Q system impedance,
second attenuator is not connected, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Output 3rd-Order Intercept Point Ta = +25°Cto +85°C -0.46 9B
Variation Over Temperature Ta = +25°C to -40°C +1.35
ond Harmonic ErSOOrlgnn:aximum gain to 15dB attenuation, PouT = 55 dBe
3rd Harmonic ErSOdrrlegaximum gain to 15dB attenuation, Pout = 68 dBc
RF Gain-Control Range fRF = 800MHz to 1000MHz, | One attenuator 18.3 22.3 4B

VCNTL = 1V to 4.5V Two attenuators 36.6 44.6

RF Gain-Control Slope -10.7 dB/V
Maximum RF Gain-Control Slope Maximum slope vs. gain-control voltage -17.2 dB/N
Gain Flatness Over 100MHz Bandwidth | Peak-to-peak for all settings 0.15 dB
Attenuator Switching Time 15dB attenuation change (Note 6) 500 ns
Attenuator Insertion Loss Second attenuator (IN_A, OUT_A) 1.7 dB
Input Return Loss Entire band, all gain settings 15 dB
Output Return Loss Entire band, all gain settings 15 dB
Group Delay Input/output 50Q lines de-embedded 600 ps
g;?qlé?,v%frl]ay Flatness Over 100MHz Peak to peak 100 bs
Group Delay Change vs. Gain Control VeNTL = 1V to 4V 100 ps
Insertion Phase Change vs. Gain Control | VcNTL = 1V to 4V 20 degrees

Note 1:
Note 2:

not present.
Note 3:
Note 4:
Note 5:
Note 6:

MAXI N

Total supply current reduces as R1 and R2 are increased.
Operating outside this range for extended periods may affect device reliability. Limit pin input current to 40mA when Vcc is

All limits include external component losses, unless otherwise noted.

Noise figure increases by approximately 1dB for every 1dB of gain reduction.
f1 = 900MHz, f2 = 901MHz, +5dBm/tone at OUT.

Switching time is measured from 50% of the control signal to when the RF output settles to +1dB.
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IRESERE

1207 Y TR—51ER
(Typical Application Circuit with one attenuator connected, Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, fiN = 900MHz maximum gain
setting, Pout = +5dBm, linearity measured at Pout = +5dBm/tone, Ta = +25°C, unless otherwise noted.)
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REBEHEGEE)
1207 Y TH—F R

(Typical Application Circuit with one attenuator connected, Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, fiN = 900MHz maximum gain
setting, Pout = +5dBm, linearity measured at Pout = +5dBm/tone, Ta = +25°C, unless otherwise noted.)
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REIERIEEEE)

1207 Y TR—51ER
(Typical Application Circuit with one attenuator connected, Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, fiN = 900MHz maximum gain
setting, Pout = +5dBm, linearity measured at Pout = +5dBm/tone, Ta = +25°C, unless otherwise noted.)
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2OD7 VT —FEN

(Typical Application Circuit with two attenuators connected, Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, fiN = 900MHz maximum gain
setting, Pout = +5dBm, linearity measured at Pout = +5dBm/tone, Ta = +25°C, unless otherwise noted.)
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(Typical Application Circuit with two attenuators connected, Vcc = +5.0V, R1 = 1.2kQ, R2 = 3.92kQ, fiN = 900MHz maximum gain
setting, Pout = +5dBm, linearity measured at Pout = +5dBm/tone, Ta = +25°C, unless otherwise noted.)
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®1. REDEOEROERDME

DESIGNATION VALUE TYPE
C1,C3,C5,C10 47pF | Microwave capacitors (0402)
C2, C4, Ce, C8, C9 | 1000pF | Microwave capacitors (0402)
Cc7 3.9pF | Microwave capacitor (0402)
C13,C14,C15 0.1uF | Microwave capacitors (0603)
R1 1.2kQ | +1% resistor (0402)
R2 3.92kQ | £1% resistor (0402)
PTVr—2a gk
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_ TRANSISTOR COUNT: 5723
_ s e . e 2. PROCESS: BICMOS
Nr—=
ao 1] M [z} oo BHOD/ Y4 — D153, japan.maxim-ic.com/packages %
out A2 F—— o ——— o8] AmP_IN ZEREE 0,
A
ano [3] MM % [25] vee
WAX2056
GND | 4] [24] ano
Vee E 2 < 5;;% @ GND
anp [6] [22] ano
ATTENUATION
oo 1 B o
Y [ i [20] out
anp 9] [19] eno
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Thin QFN
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