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HFEH . AT EE a9 E 5
ADCIKZhZS/IT K &5

ABSOLUTE MAXIMUM RATINGS
All PiNS 10 GND. ..., -0.3V to +(Vce + 0.25V)

Input Signal (RF_IN)..................
Output Power (RF_OUT)

Continuous Power Dissipation (Ta = +70°C)
20-Pin TSSOP (derate 21.7mW/°C above +70°C) ........... 2.1W

Operating Temperature Range
Junction Temperature...............coo.
Storage Temperature Range
Lead Temperature (soldering, 10s)

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

(Circuit of Figure 1; Vcc = +4.75V to +5.25V, GND = 0V. No input signals applied, and input and output ports are terminated with
50Q. R1 = 1.13kQ, Ta = -40°C to +85°C. Typical values are at Vcc = +5V and Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SUPPLY
Supply Voltage Vce 4.75 5.0 5.25 vV
Supply Current lcc 240 290 mA
IsgT Current ISET 1.1 mA
CONTROL INPUTS
Control Bits Parallel 5 Bits
Input Logic High 2 \
Input Logic Low 0.6 \
Input Leakage Current -1.2 +1.2 pA

AC ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1; Voo = +4.75V to +5.25V, GND = 0V, max gain (BO = B1 = B2 = B3 = B4 = 0), Ry = 1.13kQ, PouT = 5dBm,
fiIn = 70MHz, 50Q system impedance. Typical values are at Vcc = +5V and Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Frequency Range R 30 300 MHz
Gain G 19.9 dB
Amplitude Unbalance (Note 3) 0.06 dB
Phase Unbalance (Note 3) 0.7 Degrees
Minimum Reverse Isolation 29 dB
Noise Figure NF 5.8 dB
Output 1dB Compression Point P1dB 25.7 dBm
2nd-Order Output Intercept Point olIP2 2,[ JI;IEOHU; 7OMHz, f2 = 71MHz, 5dBm/tone 75 dBm
3rd-Order Output Intercept Point OIP3 All gain conditions, 5dBm/tone at RF_OUT 40 dBm
2nd Harmonic 2fIN -76 dBc
3rd Harmonic 3fIN -69 dBc
RF Gain-Control Range 23 dB
Gain-Control Resolution 1 dB
Attenuation Absolute Accuracy Compared to the ideal expected attenuation +0.2 dB
Attenuation Relative Accuracy Between adjacent states +_%025/ dB
Gain Drift Over Temperature Ta = -40°C to +85°C +0.3 dB

2
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AC ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1; Vcc = +4.75V to +5.25V, GND = 0V, max gain (BO = B1 = B2 = B3 = B4 = 0), R{ = 1.13kQ, Pout = 5dBm,
fiN = 70MHz, 50Q system impedance. Typical values are at Vcc = +5V and Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Gain Flatness Over 50MHz )

Bandwidth Peak-to-peak for all settings 0.5 dB

Attenuator Switching Time 50% control to 90% RF 40 ns

Input Return Loss frR = 30MHz to 300MHz, all gain conditions 15 dB
fr = 30MHz to 250MHz, all gain conditions 15

Output Return Loss - — dB
frR = 250MHz to 300MHz, all gain conditions 12

Note 1: Guaranteed by design and characterization.

Note 2: All limits reflect losses of external components. Output measurements are taken at RF_OUT using the application circuit
shown in Figure 1.

Note 3: The amplitude and phase unbalance are tested with 50Q resistors connected from OUT+/OUT- to GND.

AT (E4514E
(Circuit of Figure 1, Vcc = 5.0V, R1 = 1.13kQ, max gain (BO = B1 = B2 = B3 = B4 = 0), PouT = 5dBm, Ta = +25°C, unless other-
wise noted.)
INPUT RETURN LOSS vs. RF FREQUENCY OUTPUT RETURN LOSS vs. RF FREQUENCY
SUPPLY CURRENT vs. TEMPERATURE (ALL STATES) (ALL STATES)
270 5 0 3y 0 g
g 5 g 5 g
260 Az s E
= Voo =5.25V / = 10 S 10
€ 250 X ~ g 2 — 2
= 15 — S 15
= Vg =50V 17 & = =
oc / = / o
S 240 o £ 2 ~ > 2
o L~ 2 =
: ) o Ly £
£ 20 pzt 5 =
%} / \ = 5
/ Vog =475V 30 3 30
220 4
/ 35 35
210 40 40
40 15 10 35 60 85 30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300
TEMPERATURE (°C) FREQUENCY (MHz) FREQUENCY (MHz)
GAIN vs. RF FREQUENCY (ALL STATES) GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
25 . 24 ‘ ‘ 2 24 ‘ ‘ ‘ 5
2 e ——— 2 Ta=-40°C : 2 Voo =475V :
———]
15 —_— 20 [P \'/_\ 20 ¥
g 1 _—— " ?QS\§, g 1 T~
= ——— = Th=+25°C — = Vo =5.25V /
<< ] < < _
S 5 :==: S 16 Tp=+85°C S 16 Voc =50V
—
0 ———r 14 14
e e e
5 T 12 12
-10 10 10
30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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#R T FHFIE(4)

(Circuit of Figure 1, Vcc = 5.0V, R1 = 1.13kQ, max gain (BO = B1 = B2 = B3 = B4 = 0), Pout = 5dBm, Ta = +25°C, unless other-

wise noted.)
ATTENUATION ABSOLUTE ACCURACY
(ALL STATES)
10 .
08 8
g 08 =
= 02 %
(&) o
2 0 S
o ) =
5 02 =
o <C
g 04 o
-0.6
-08
1.0
30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)
NOISE FIGURE vs. FREQUENCY
8.0 e
75 g
z
7.0 — _
= Ta=+85°C // E
S 65 © Dy 4 =
£ A g
2 60 Z Y a
& /‘Q/ Ta=+25°C =
S 55 Tp=-40°C =
o
50
45
40
30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)
OUTPUT IP3 vs. FREQUENCY
4 0
4 g
/ z
0 ;\‘\\\\
E T::P§§ €
g ® | | o S
° Ta=+85°C | Ty=+25°C f L
S 36 T S
Tp=-40°C
34
32 PRF1 = Prr2 = 5dBm
AT QUTPUT, Af = 1MHz
30 | | | |
30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)
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-0.6
-0.8
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ATTENUATION RELATIVE ACCURACY
(ALL STATES)

IAX2055 toc08
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FREQUENCY (MHz)

OUTPUT P-1dB vs. FREQUENCY

MAX2055 toc11

Taod0°C [ TA=#25C |

30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)

OUTPUT IP3 vs. FREQUENCY

Ve =+5.25V

MAX2055 toc14

e
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Ve = +5V A

\

Ve =+4.75V

PRr1 = Prr2 = 5dBm
AT OUTPUT, Af = 1MHz
| | | |

30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)

REVERSE ISOLATION (dB)
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1IP3 (dBm)
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REVERSE ISOLATION vs. RF FREQUENCY

MAX2055 toc09

30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)

OUTPUT P-1dB vs. FREQUENCY

MAX2055 toc12

Ve = +5.25V

| Voo =5V o —aa 75V

30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz)

INPUT IP3 vs. ATTENUATION STATE

i:RF1 = P;%FZ = 50Bm
AT QUTPUT, Af = IMHz-
fin = 70MHz

MAX2055 toc15
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BT (EHFIE ()

(Circuit of Figure 1, Vcc = 5.0V, R1 = 1.13kQ, max gain (BO = B1 = B2 = B3 = B4 = 0), PouT = 5dBm, Ta = +25°C, unless other-

wise noted.)
3RD HARMONIC vs. FREQUENCY 3RD HARMONIC vs. FREQUENCY 2ND HARMONIC vs. FREQUENCY
-55 T -55 . -60 | -
Th=-40°C |2 2 Tp=-40°C Ta=+85°C 2
-60 z -60 E -65 z
| = = N =
1 Vog = +5.25V O T
P . \ = 65 rd = 70 ] D)
2 7 A S\ g 2 g /—\\ L
= T Ta=+25°C"N \\ = [ Voo =+5V =] —
z T o 485°C \ z Vg = +4.75V z
T A=+ T T N—
75 \— 75 -80
N Ta=+25°C
-80 -80 -85
-85 -85 -90
30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
2ND HARMONIC vs. FREQUENCY OUTPUT IP2 vs. FREQUENCY (f1 + f2) OUTPUT IP2 vs. FREQUENCY (f1 + f2)
-60 . 85 — s 85 —— .
5 Ta=+25°C 8 et —2
-65 % 80 % 80 L\ \50 xK >§N<
Ve = 45,25V x,// / ce= Yl
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s | ] = A //’ = \/"\\\\_/ ///
o A " xa 70 S 7/ o 70 N
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[ o o~ o
ES t:f \ — T T Vg = +5.25V
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30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300 30 60 90 120 150 180 210 240 270 300
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OUTPUT-PORT AMPLITUDE UNBALANCE OUTPUT-PORT PHASE UNBALANCE
vs. FREQUENCY vs. FREQUENCY
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B T e (4F)

(Circuit of Figure 2, Vcc = 5.0V, R1 =909Q, max gain, (B0 = B1 = B2 = B3 = B4 = 0), PouT = 5dBm, Ta = +25°C, unless otherwise
noted.)

SUPPLY CURRENT (mA)

GAIN (dB)

ABSOLUTE ACCURACY (dB)
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SUPPLY CURRENT vs. TEMPERATURE
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GAIN vs. RF FREQUENCY
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GAIN vs. RF FREQUENCY
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(Circuit of Figure 2, Vcc = 5.0V, R1 =909Q, max gain, (BO = B1 = B2 = B3 = B4 = 0), PouT = 5dBm, Ta = +25°C, unless otherwise

noted.)
NOISE FIGURE vs. FREQUENCY OUTPUT P-1dB vs. FREQUENCY OUTPUT P-1dB vs. FREQUENCY
8.0 | 2 27 3 27 g
75 Ta=+85°C é % § % g
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= 2 — z 3
g . _— & » g :
@ 60 SN~ Y, - Tyoszseot— 4 2% Voo = +475V Ve = +5V
% [ ? Ta=-40°C §
S 55 = = =
= ~— Ta=+25°C 3 2B 3 N
~— o o
0 'l
45 Ta=-40°C 2 2
40 ‘ ‘ 21 21
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(Circuit of Figure 2, Vcc = 5.0V, R1 =909Q, max gain, (B0 = B1 = B2 = B3 = B4 = 0), PouT = 5dBm, Ta = +25°C, unless otherwise
noted.)
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COMPONENT VALUE SIZE COMPONENT VALUE SIZE

C1, C3-Ce, C8, C9, C10, C12 1nF 0603 C1, C3, C4, C5, C7-C10, C12 1nF 0603
C2, C11 100pF 0603 C2, C11 100pF 0603
L1,L3 330nH 0603 L1, L2, L3 330nH 0603
L2 100nH 0603 L4, L5 680nH 1008
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R1 1.13kQ 0603 R7 10Q 0603
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T1, T2 1:1 —
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CONTROL 6lgo L ATTENUATION " |
INPUTS LOGIC -
7|81 [ CONTROL 2
8180 ( 13 | AV
R7 INAXIMN *— L1
VCC<—/\/\/\/—_T_—_T_—9 Vo MAX2055 lans 2 c7
11 3
S NS N T RF_OUT
- B L5 Vo L4
s 3
f: ey C10 ——co
I
"""""" RF_OUT
B2, AR A J iy
Bin ZES AR S
MAX2055 8 8 T — > iy 2 2240 IR A%, IZBUR A% R B i R R i o AR 22 4 i s 11 R SRR I LR . T

TR AR TN ffrﬂ B35 N22dB. HUK AT AL F
T30MHz % 300MHz i) ARSI 2 i, BA i 30 22 97
FL(OIP3). il ad 1E 80 & FL I AT AR AL UK 2§ I IP3, 4RI
F113kQ (A0SR HE 2FEE, WA909Q)RT, FLFEHIFEN
240mA, 70MHz {4 U 45 11 P34 40dBm. LA HLRL2
AT B Y AR, LA AR 0% W R AR L T
. L2 AR R, EORE E RN T0.2Q.

MAXIMN

At EAMP (58 1551 ) HlIgras (58 1251 ) 2 [A] 4% —
A~330nH 1Y B LR . EERF_OUT+ (38115 ) & RF_OUT-
(%1051 )5 Voo A4 680nH L it L g, X LB H28
TROR A 412 3 i 2 FELIA -

HREE

A B PCB B X T REAM I L E X H B . RFfFS&RE
RTRER AR AR AE . R A AR L. D3RR e
AE, M H S| E R B ER T AR . R
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MAX2055

HFEH . AT EE a9 E 5
ADCIKZhZS/IT K &5

TENSETENZ NS EREERERNZE, A
AL AE W REAE S AIEUNIE AR . W 2 4 B 25 IS0 ) L 42
AR 25 PCB Y 1 - T

PCBAi J&) ] 2 25 MAX2055 PFAfi i, Gerber U4 AT M www.
maxim-ic.com.cn ¥ 3if; B1 175 .

R =
£ T S L 25 R R AT L O AR E AR B . >R 1000pF
FI100pF L 755 % 5 Vo 5 M, 100pF HL 2% 2R AT RESE L
PR . FEBHRTA B T I/ NT RBES RO, SR I
W SR FORORN A, MITETRT. WUk, 951 &
HIERE Vee.

BIEE . RFEIMERE
K205 I TSSOP-EP #3541 MAX2055, HEPIEAt T —4%
FE LI Z. X T 2% TZICHPCB, @it iZil
BEHHAEREE. s, EP N st T — MK
F RE Hb [ B
VO BP A 22 5l i — HEAE T fLIR B EPCB Y Z
B %R B 2 X T A S R F e s, RafE
SRR A TR A T 18

BHIEE

TRANSISTOR COUNT: 325
PROCESS: BiCMOS
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R3. ERIZESHBEHMUNXER

ATTENUATION B4 B3* B2 B1 BO
0 0 0 0 0 0
1 0 0 0 0 1
2 0 0 0 1 0
3 0 0 0 1 1
4 0 0 1 0 0
5 0 0 1 0 1
6 0 0 1 1 0
7 0 0 1 1 1
8 0 1 0 0 0
9 0 1 0 0 1
10 0 1 0 1 0
11 0 1 0 1 1
12 0 1 1 0 0
13 0 1 1 0 1
14 0 1 1 1 0
15 0 1 1 1 1
16 1 X 0 0 0
17 1 X 0 0 1
18 1 X 0 1 0
19 1 X 0 1 1
20 1 X 1 0 0
21 1 X 1 0 1
22 1 X 1 1 0
23 1 X 1 1 1

“EFEBA£2E |- B3, =/NEEW A 16dB.

MAXIMN
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DETAIL A
NOTES

A\ LEAD COPLANARITY 010 MM MAX

A\ BENT LEAD 010 MM MAX.

—DRAWING NOT TO SCALE-

025
BSE PAS%:@ WITH PLATING ~
©C

!
BASE METAL —{_ - |
LEAD TIP DETAIL

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 01Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-1S3 SEE JEDEC VARIATIONS TABLE
S. ‘N’ REFERS TO NUMBER OF LEADS

[rem—

7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY

TO0P VIEW BOTTOM VIEW BENT LEAD DETAIL
SEE DETAIL A
= ' e N § )
imim i amimims B { (= > G |
\_Q o.1o[c] A A I 7
Pn | A \_SEATING E
PLANE
SIDE VIEW END_VIEV

%)
&
s COMMON DIMENSIONS £
% [ MILLIMETERS INCHES S
1 [ MIN. MAX. | MIN. MAX. 5
A | — | 110 043 9]
Ay 0.05 0.15 002 006 Q
Az 0.85 095 033 037
b 019 030 .007 012
ou 019 | 025 | 007 | 010
c 0.09 0.20 004 008
[ 0.09 0.14 004 006
D [SEE VARIATIONS [SEE_VARIATIONS
E 430 [ 450 [ 169 [ 177
e 065 BSC 026 BSC
H 625 | 655 | 246 | 258
L 050 [ o070 [ o020 [ o028
N SEE VARIATIONS [SEE VARIATIONS
« 0°_ | s 0° | &
bk 0.10 MAX
VARIATIONS
JEDEC PKG.  [MILLIMETERS| INCHES
MO-153 | N CODES  |"MIN. | MAX. | MIN. [ MAX.
AB-1 14 | D | U14-1 490 S.10 |.193 .20L
U14-2
AB 16| Dfuie-y [ 490 [ s10 [193 | 201
ul6-2
AC 20 [ D | u20-2 6.40 | 660 |.252 | .260
U20-3
AD 24| D | U24-1 770 | 790 |.303 | .31l
AE 28| D |U28-1; | 960 | 980 |78 | .a86
uz8-2)
ue8-3

PRALLAS /M AXI/VI

PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1/
1

21-0066 I

Maxim it = =4

Jb7E 8328158 HREI4RAD 100083
% EHEIE: 8008100310

Fi%: 010-62115199

fEE: 010-6211 5299
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