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MAX2009

1200MHz ~ 2500MHz
AZBRF7UF 14X =%

ABSOLUTE MAXIMUM RATINGS

VeeG, VECP IO GND e -0.3Vto +5.5V
ING, OUTG, GCS, GFS, GBP to GND......-0.3V to (Vcca + 0.3V)
INP, OUTP, PFS_, PDCS_, PBRAW,

PBEXP, PBINt0 GND ......ccovoeiiiie, -0.3Vto (Vcep + 0.3V)
Input (ING, INP, OUTP, OUTG) Level .........cccoeovvininnn +23dBm
PBEXP Output CUITeNt .......ooiiiiiiiiic +1mA

Continuous Power Dissipation (Ta = +70°C)
28-Pin Thin QFN-EP
(derate 21mW/°C above +70°C)
Operating Temperature Range ...........
Junction Temperature ................cooo.
Storage Temperature Range................
Lead Temperature (soldering 10S) ......cccccoovvvveviiiiineenn..

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

(MAX2009 EV kit; Vcca = Veep = +4.75V to +5.25V; no RF signal applied; INP, ING, OUTP, OUTG are AC-coupled and terminated to
50Q; Vpr_s1 = open; PBEXP shorted to PBRAW; Vppcst = Vppese = 0.8V; VeeiN = Vaep = Vaes = GND; Vars = Veea; Ta = -40°C to
+85°C. Typical values are at Vccg = Vocp = +5.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vcea, Veep 4.75 5.25 V
Supply Current veer >8 ! mA
Vcea 10 12.1
PBIN, PBRAW 0 Vcep
Analog Input Voltage Range \%
GBP, GFS, GCS 0 Veea
VGFs = VGcs = VpBRAW = 0V -2 +2
Analog Input Current VaBp = 0to +5V -100 +170 uA
VpBIN = 0 to +5V -100 +220
Logic-Input High Voltage PDCS1, PDCS2 (Note 1) 2.0 \
Logic-Input Low Voltage PDCS1, PDCS2 (Note 1) 0.8 \
Logic Input Current -2 +2 pA

MAXIMN




1200MHz ~ 2500MHz
AZRF7TUFA R F—%

AC ELECTRICAL CHARACTERISTICS

(MAX2009 EV kit, Vccag = Veep = +4.75V to +5.25V, 50Q environment, Py = -20dBm, fiy = 1200MHz to 2500MHz, Vgcs = +1.0V,
Vars = +5.0V, Vagep = +1.2V, VpBIN = VPDCS1 = Vppes2 = 0V, Vpr s1 = +5V, VpBRAW = VPBEXP, TA = -40°C to +85°C. Typical values
are at fiy = 2140MHz, Vceg = Vecp = 45V, Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Operating Frequency Range 1200 2500 MHz
VSWR ING, INP, OUTG, OUTP 1.3:1
PHASE CONTROL SECTION
Nominal Gain -7.5 dB
Gain Variation Over Temperature | Ta = -40°C to +85°C -1.4 dB
Gain Flatness Over a 100MHz band +0.1 dB
Phage—Expansmn Breakpoint VPBIN = +5V 23 dBm
Maximum
Phase-Expansion Breakpoint

V| =0V v B
Minimum PBIN =0 3 dBm
Phgsg—Expansmn Breakpoint Ta = -40°C to +85°C +13 dB
Variation Over Temperature
VPF_s1 = +5V, VpDCs1 = VpDCs2 = 0V, 237
PIN = -20 dBm to +23 dBm '
) Vppcst = 5V, Vppese = 0V, VpF g1 = +1.5V 14.2
Phase Expansion = Degrees
Vppcst =0V, Vppes2 = 5V, VpF_s1 = +1.5V 9.2
VpPr_s1 = 0V, VppCst = Vppes2 = +5V, 76
PIN = -20dBm to +23dBm '
Phase-Expansion Slope _ Degrees
Maximum PIN = +15dBm 1.2 /B
§ i i VPF_s1 =0V, VPDCS1 = VPDCS2 = +5V, Degrees
Phase-Expansion Slope Minimum PIN = +150dBm 0.4 /dB
Phase Slope Variation Over PN = +150Bm, Ta = -40°C to +85°C 01 Degrees
Temperature /dB
Phase Ripple Over a 100MHz band, deviation from linear phase +0.15 Degrees
Noise Figure 7.5 dB
Absolute Group Delay Interconnects de-embedded 0.7 ns
Group Delay Ripple Over a 100MHz band +0.03 ns
Parasitic Gain Expansion PIN = -20dBm to +23dBm 0.9 dB
MAXIM 3
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1200MHz ~ 2500MHz
ABRFFYFAZ =%

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2009 EV kit, Vccg = Veep = +4.75V to +5.25V, 50Q environment, Py = -20dBm, fiy = 1200MHz to 2500MHz, Vgcs = +1.0V,
Vars = +5.0V, Vagep = +1.2V, VpBIN = VPDCS1 = VpPDcs2 = 0V, Vpr s1 = +5V, VpBRAW = VPBEXP, TA = -40°C to +85°C. Typical values
are at fiy = 2140MHz, Vccg = Veep = 45V, Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

MAX2009

PARAMETER CONDITIONS | MIN TYP MAX | UNITS
GAIN CONTROL SECTION
-16
Nominal Gain Vacs = 0V, VGFs = +5V -23 dB
VGes = +5VY, VgFs = 0V -8.5
Gain Variation Over Temperature | Ta = -40°C to +85°C -1 dB
Gain Flatness Over a 100MHz band +0.3 dB
Gain-Expansion Breakpoint _
Maximum VGBP = +5V 23 dBm
Gglln-Expansmn Breakpoint VGRp = +0.5V 3 dBm
Minimum
Ga|ln—l.5xpan3|on Breakpoint Ta = -40°C t0 +85°C 03 dB
Variation Over Temperature
) . VGFs = +5V, P|N = -20dBm to +23dBm 6.6
Gain Expansion dB
VGFs = 0V, PN = -20dBm to +23dBm 3.6
) ) VGFs = +5V, PN = +15dBm 0.5
Gain-Expansion Slope dB/dB
VGFs = +0V, PN = +15dBm 0.26
Gain Slope Variation Over PIN = +15dBm, T = -40°C 1o +85°C -0.04 dB/dB
Temperature
Noise Figure 16 dB
Absolute Group Delay Interconnects de-embedded 0.61 ns
Group Delay Ripple Over a 100MHz band +0.01 ns
Phase Ripple Over a 100MHz band, deviation from linear phase =0.07 Degrees
Parasitic Phase Expansion PIN = -20dBm to +23dBm 5 Degrees

Note 1: Guaranteed by design and characterization.
Note 2: All limits reflect losses and characteristics of external components shown in the Typical Application Circuit, unless otherwise
noted.
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1200MHz ~ 2500MHz
HZRFFTYFAZ =%

EEEEIFIE
Phase Control Section

(MAX2009 EV Kit, Vccp = +5.0V, PN = -20dBm, VpgIN = OV, VpF_s1 = +5.0V, Vppcst = Vppese = 0V, fiN = 2140MHz, Ta = +25°C,
unless otherwise noted.)

SUPPLY CURRENT SMALL-SIGNAL INPUT RETURN LOSS SMALL-SIGNAL OUTPUT RETURN LOSS
vs. SUPPLY VOLTAGE vs. FREQUENCY vs. FREQUENCY
6.3 - 0 o 0 o
62 5 5 2 5 2
o * & 10 " g 10 -
£ 80 T > 2 Cx
= A=485°C_ . 2 15 7 g 15 — g
é 59 = Ta=+25°C 2 D CL /// = x\ y
S 58 | = E 2 \ A g 9
g % = — £ % A S 2 D
g - R
2 56 [—=1 |_—Tp--40°C = 2
L~ = 3 ERE) \
55 B W
35 35
54 B
53 40 40
4.75 485 4.95 505 515 525 11 13 15 17 19 21 23 25 11 13 15 17 19 21 23 25
SUPPLY VOLTAGE (V) FREQUENCY (GHz) FREQUENCY (GHz)
A=Vppest = Vppes2 = Vpr_s1=0V A=Vppcst = Vepesz = Vpr_s1= OV
B=Vppcst = Vrnes2 = 0V, Vpr_s1=5V B=Vppcst = Vppes2 =0V, Vpr_s1= 5V
C =Vppes1 = Vppes2 = SV, Vpr_s1=0V C=Vppest = Vppes2 =5V, Vpr_s1= OV
D =Vppest = Vppese = Vpr_s1=9V D =Vppcst = Vppes2 = Vpr_s1 = 5V
LARGE-SIGNAL INPUT RETURN LOSS LARGE-SIGNAL OUTPUT RETURN LOSS SMALL-SIGNAL GAIN
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
0 — . 0 — 5 5.0 g
Py = +15dBm g PiN = +15dBm 2 ‘ ‘ 15
5 g 5 : 55 ] :
C E 2 60 bor— Ta=-40°C g
g 1 vY—q 2 6.5 >
2 /4 NP4 - L
§ 15 / 4 z 15 | = 70 - \%\‘ \\
S N D / = D N s = - Ta=+25°C h \
& \ = “ 80
= 25 4 5 25 }
5 \ ,{/ = I 85 Th=+85°C \
= 30 3 30 \
BY| A 90
! \
35 B A 35 V 95
' )
40 40 -10.0
11 13 15 17 19 21 23 25 11 13 15 17 19 21 23 25 11 13 15 17 19 21 23 25
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
A=Vppest = Vppese = VpF_s1=0V A=Vppcst = Vppesz = VpF_s1=0V
B =Vppcst = Vrpes2= 0V, Vpr_s1=5V B=Vppcst = Vrnes2 =0V, Vpr_s1=5V
C = Vppest = Vppes2 =5V, Vpr_s1=0V C =Vppes1 = Vppes2 = SV, Vpr_s1=0V
D =Vppcst = Vppesz = VPF_s1=5V D =Vppest = Vppesa = VpF_s1=5V

MAXIMN 5
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MAX2009

1200MHz ~ 2500MHz
AZRF7UFA R =%

REBERMEMEE)

Phase Control Section (continued)

(MAX2009 EV kit, Vccp = +5.0V, PiN = -20dBm, VpgIN = OV, VpF s1 = +5.0V, Vppcst = Vppes2 = 0V, fin = 2140MHz, Ta = +25°C,
unless otherwise noted.)

SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN
vs. FREQUENCY vs. COARSE SLOPE vs. COARSE SLOPE
-5.0 'é -55 § -55 g
55 : : Ta--40C [
80 [™Vgcp =475V, 5.0, 5.25V = 60 : 60
-6.5 /
g 70 h g 65 Vpr_s1=1.5V g 65 / Ta=+25"C 1
= = - =
% ro (% | — g /
80 70 VpF_s1 =5V 70
i / / Ta=+85°C
-9.0 75 | 75
95 Vpr_g1= 0V /
-10.0 -8.0 -8.0
1113 15 17 19 21 23 25 PDCS1=0, PDCS1 =5, PDCS1=0, PDCS1 =5, PDCS1=0, PDCS1 =5, PDCS1=0, PDCS1=5,
FREQUENCY (GHz) PDCS2=0  PDCS2=0  PDCS2=5  PDCS2=5  PDCS2=0  PDCS2=0  PDCS2=5  PDCS2=5
COARSE SLOPE (V) COARSE SLOPE (V)
GROUP DELAY
vs. FREQUENCY NOISE FIGURE vs. FREQUENCY SUPPLY CURRENT vs. INPUT POWER
0.85 ° 95 = 6.00 o
080 / g 9.0 / B 2
: E: z 595 E:
D \‘// = 85 /1= . =
0.75 _ / E B
@ 80 B =590
_ = / y = N
Z 070 & : & 75 / e
% ~ T S 585 =
é 0.65 \ P 70 / =) \ \
50 R / yﬂ 5 / A D = C A
=} -
060 \v g | 265 [ — A < 580 ] -
V' .&‘ / 6.0 — \
0.5 C 575 :
7\ 55
0.50 5.0 570
11 13 15 17 19 21 23 25 15 17 19 2.1 2.3 25 0 4 8 12 16 20 24
FREQUENCY (GHz) FREQUENCY (GHz) INPUT POWER (dBm)
A=Vppcst = Vppes2 = Vpr_s1 =0V A=Vppcs1 = Vppcs2 = Vpr_st = 0V A=Vppin=0V  D=Veg=1.5V
B =Vppcst =Vppcsa =0V, Vpr_s1=5V B=Vppcst = Vpoesz =0V, Vpr_g1=5V B=Vpgn=05V  E=Vpgn=3.0V
C =Vppcst = Vppes2 =5V, Vpr_s1 =0V C =Vppost = Vpposz = 5V, Vpr_s1=0V C=Vpgn=1.0V
D =Vppest = Vepesz = VpF_s1=9V D =Vppest = Vppesz = Vpr_s1 =5V

INTERCONNECTS DE-EMBEDDED
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1200MHz ~ 2500MHz
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Phase Control Section (continued)
(MAX2009 EV kit, Vccp = +5.0V, PiN = -20dBm, VpgIN = OV, VpF_s1 = +5.0V, Vppcst = Vppes2 = 0V, fin = 2140MHz, Ta = +25°C,
unless otherwise noted.)

GAIN EXPANSION vs. INPUT POWER

-6.0 2
-6.2 %
64 =
66 [—rF— & D
€ 68 X =
=
Z 70 ﬂbé%
74 R
-76
o A
-78
-7 -2 3 8 13 18 23
INPUT POWER (dBm)
A=Vppin=0V D=Vpgn=15V
B=Vpgin=05V  E=Vpgn=2.0V
C=Vpgn=1.0V  F=Vpgn=25V
GAIN EXPANSION vs. INPUT POWER
-6.0 ©
-6.2 %
DN E
-6.4 E :
-6.6 )7
S 68 —~
=
S 10 r//, S~ —
7.2 A ° ‘
74 ~ A
F
-76
-78
-7 -2 3 8 13 18 23
INPUT POWER (dBm)
A=Vpr 51=0V  E=Vpr_s1=2.0V

B=Vpr 51=05V F=Vpr g1=5.0V
C=Vpr_s1=1.0V Vppcs1=5.0V

D=Vprg1=15

MAXIMN

V

PHASE (DEGREES)

PHASE (DEGREES)

190

180

170

190

180

170

160

150

PHASE EXPANSION vs. INPUT POWER

MAX2009T0C14

LA

/
A/, /D
2
==% F

-7 -2 3 8 13 18 23

INPUT POWER (dBm)
A=Vpgin=0V D=Vpgy=1.5V
B=Vpgn=05V  E=Vpgn=2.0V
C=Vpgn=10V  F=Vpgn=25V

PHASE EXPANSION vs. INPUT POWER

MAX2009T0C17

F
E [
]
D)
jrA/
C
éz B
A
7 2 3 & 13 18 23
INPUT POWER (dBm)

A=Vpr s1=0V  D=Vprg1=15V

B=Vpr 51=05V E=Vpr g1=2.0V

C=Vprs1=1.0V F=Vpr g1=5.0V
Vppest =5.0V

GAIN (dB)

PHASE (DEGREES)

GAIN EXPANSION vs. INPUT POWER

-6.0 .
-62 :
64 b =
-66 R —
68 ¢ —~ // ]
720 —— /€< /
74 /\/ B
78

7 2 3 8§ 13 18 23

INPUT POWER (dBm)

A=Vppest =Vppes2 =0V
B=Vppcst=5Y, Vepcse =0V

C =Vppest=0V, Vppgs2 = 5V
D =Vppest=Vppes2 =5V

PHASE EXPANSION vs. INPUT POWER

MAX2009T0C18

190 /
/
180
A
170 7/
e
160 /’%
—T C
D
150
-7 2 3 8 13 18 23

INPUT POWER (dBm)

A=Vppcst = Vppes2 =0V
B=Vppest=5Y, Vppese =0V

C=Vppest=0V, Vppgs2 = 5V
D =Vppcst = Vppes2 = 5V
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MAX2009

1200MHz ~ 2500MHz
AZRFTYFAZ =%

REEERE(RE)

Phase Control Section (continued)

(MAX2009 EV kit, Vccp = +5.0V, PN = -20dBm, VpgIN = OV, VPF 51 = +5.0V
unless otherwise noted.)

GAIN EXPANSION vs. INPUT POWER

. VpDes1 = Vppese = 0V, fin = 2140MHz, Ta = +25°C,

PHASE EXPANSION vs. INPUT POWER

-5.3 E 180 g
Vppest =5.0, Vpr_s1=1.5V é Vppest =5.0, Vpr_s1=1.5V é
58 z 175 g
Ta=-40°C ) /
B // @ 1 v
=) -6.3 oc /
g g
= E— ) 7
Z // g 165
6.8 |-Ta=+25°C — =
// 8160 [Ty=-40°C //
73 | Tp=+25°C_L_—~
- // 155 =
|_— Ta=+85°C
78 150 ‘
-7 -2 3 8 13 18 23 -7 -2 3 8 13 18 23
INPUT POWER (dBm) INPUT POWER (dBm)
RESEIFIE

Gain Control Section

(MAX2009 EV kit, Vccg = +5.0V, PN = -20dBm, Vgep = +1.2V, VgFs = +5.0V, Vgcs = +1.0V,
otherwise noted.)

9.4

9.2

9.0

8.8

8.6

SUPPLY CURRENT (mA)

8.4

8.2

8.0

SUPPLY CURRENT vs. SUPPLY VOLTAGE

Ta=425°C %
L f
Taz+85°C | / p/
L~ r
,//1////
// ,/
//
|75 = -40°C
475 48 495 505 515 525

SUPPLY VOLTAGE (V)

INPUT RETURN LOSS (dB)

SMALL-SIGNAL INPUT RETURN LOSS
vs. FREQUENCY

MAX2009T0C22

Lo

7
// \\

C
\
B
]

7

AN
\

A

11 13 15 17

19 21

FREQUENCY (GHz)
C=Vges =5V, Vgrs =0V
D=Vges =5V, Vgrs =5V

A=Vges =0V, Vgrs =0V
B=Vges =0V, Vgrs =5V

23 25

OUTPUT RETURN LOSS (dB)

fiIN = 2140MHz, Ta = +25°C, unless

SMALL-SIGNAL OUTPUT RETURN LOSS
vs. FREQUENCY

D ¢ |5
[
Al
!
L~ 7
I
o~ A B

11 13 15 17

19 21 23 25

FREQUENCY (GHz)
A=Vges=0V, Vgrs =0V C=Vges=5Y, Vgrs =0V

B=Vges =0V, Vgrs =5V

D=Vges=5Y, Vgrs =5V

MAXIMN
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EESEREGERE)
Gain Control Section (continued)

(MAX2009 EV kit, Vccg = +5.0V, PN = -20dBm, Vgpp = +1.2V, VgFs = +5.0V, Vgcs = +1.0V, fin = 2140MHz, Ta = +25°C, unless
otherwise noted.)

LARGE-SIGNAL INPUT RETURN LOSS LARGE-SIGNAL OUTPUT RETURN LOSS
vs. FREQUENCY vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY
0 T T b4 0 T T & -12 T T ©
Pi = +150Bm g P =+150Bm g Ty =-40°C S
5 g 5 o g 13 g
: D |2 g
g 10 g 10 A 1w == ‘> I —
= C |D Py EREAY N N
2 15 = y & 15 /'/ 15 = Tp=485°C PENEAN
— — 8 - — A =+ 0, \
£ o P 5 Vi = V\ \\\
=] / 7 E / 7 <Z( -16 N \
& 95 / / E 25 é / 151 . Tp=1425°C \ \\
= 7/ > -
N
: | NS N
= S 30 &\ 18
[y e s, e \)
35 1 35 19 \
40 40 20
11 13 15 17 19 21 23 25 11 13 15 17 19 21 23 25 11 13 15 17 19 21 23 25
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
A=Vges=0V, Vgrs=0V  C=Vges=5Y, Vgrs =0V A=Vges=0V, Vgrs=0V  C=Vges=5Y, Vgrs =0V
B=Vges=0V, Vgrs =5V D=Vges=5Y, Vgrs =5V B=Vges=0V,Vgrs=5Y  D=Vges=5Y, Vgrs =5V
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. Vgcs SMALL-SIGNAL GAIN vs. Vgcs
-12 T T T T 5 -7 B -7 2
" Veog=4.75V, 5.0V, 5.25V g P Vgrs =0V, 1.5V, 5.0V — g . L I %
g ) g —s
14 : 11 / E 1 //A%/f z
. N 13 13 - Ta=-40°C ;
= AN = = Ta=4+85°C
= 6 \ = -15 = 15
= = = — 4050
3 N S -1 S 7 Ta=+25°C
47 \ |
\ -19 -19 1
18 \ 21 ,I 21 /,
19 23 23 =
20 -25 -25
11 13 15 17 19 21 23 25 0 1 2 3 4 5 0 1 2 3 4 5
FREQUENCY (GHz) Vges (V) Vaes (V)

MAXIMN 9
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MAX2009

1200MHz ~ 2500MHz
AZRF7UF4Z F—%

EEESEREGERE)
Gain Control Section (continued)

(MAX2009 EV kit, Vccg = +5.0V, PN = -20dBm, Vgpp = +1.2V, VgFs = +5.0V, Vgcs = +1.0V, fin = 2140MHz, Ta = +25°C, unless
otherwise noted.)

GROUP DELAY vs. FREQUENCY NOISE FIGURE vs. FREQUENCY SUPPLY CURRENT vs. INPUT POWER
. s 26 5 30 o
07 \\ B /
N c u
SN SN\ E 2 E 2 / // E
065 &1 N g 2= \A g / é
Z AL Ve o 18 = 2 4
= \_/ 5 = A / '&
= 0.60 A5 C o 16 C % B i, / C
= 8 =1 =z \ ’ -
055 \) s, % /y// <
B __—/ E /// E
10 10 L
050 \ A 0
8 —
= D
0.45 6 5
11 13 15 17 19 21 23 25 15 1.7 19 2.1 23 25 0 4 8 12 16 20 24
FREQUENCY (GHz) FREQUENCY (GHz) INPUT POWER (dBm)
A=Vges=0V, Vgrs=0V  C=Vges=5Y, Vgrs =0V A=Vges=0V, Vgrs =0V D =Vges =5V, Vgrs =0V A=Vggp =0V D=Vggp=1.5V
B=Vges=0V, Vgrs =5V D=Vges=5Y, Vgrs =5V B=Vgcs =0V, Vgrs =5V E=Vges =5V, Vgrs =5V B=Vegp =05V E=Vgap=3.0V
INTERCONNECTS DE-EMBEDDED C=Vges =15V, Vgrs =5V C =Veap=1.0V
GAIN EXPANSION vs. INPUT POWER PHASE EXPANSION vs. INPUT POWER
-7 B 1 3
A 3 90 5
9 % g g
L — g 180 g
11 7 /%E =
B 0 A0
— C lSch
o
g TANIKKAN 2 el e
5 M R
“ 47 EFeopld 2 — o2
T 150 e T
— —
" A TN
140 v \
-21 H G F E
23 130
-7 -2 3 8 13 18 23 -7 -2 3 8 13 18 23
INPUT POWER (dBm) INPUT POWER (dBm)
A=Vgep=0V E=Vgap=2.0V A=\Vgep=0V E=Vgep=2.0V
B=Vggp=05V F=Vgap=25V B=Vegp=05V F=Vgap=25V
C=Vgep=1.0V G=Vggp=35V C=Vgep=1.0V G=Veap=3.5V
D=Vgep=15V H=Vggp=5.0V D=Vgep=1.5V H=Vggp=5.0V
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1200MHz ~ 2500MHz
AZRFFTYFAZ =%

EEESEREGERE)
Gain Control Section (continued)

(MAX2009 EV kit, Vccg = +5.0V, PN = -20dBm, Vaep = +1.2V, VaFs = +5.0V, Vges = +1.0V, fin = 2140MHz, Ta = +25°C, unless
otherwise noted.)

GAIN EXPANSION vs. INPUT POWER GAIN EXPANSION vs. INPUT POWER PHASE EXPANSION vs. INPUT POWER
-7 5 -7 o 190 5
9 S ey EET = N\
) 5 - == g
= A e :
1 1 11 { ( 7~ _ A B \
13 R 3 A/ g
2 \as | 8 %4 Z g
= \ = 15 ) 5" c
L ’ < D 2 \ | —
A B / a 150 D t /
-19 19 A L~ =
Y 0 U\
21 21 = 1\
F
23 -23 130
7 2 3 § 13 18 23 7 2 3 g8 13 18 23 702 3 g8 13 18 23
INPUT POWER (dBm) INPUT POWER (dBm) INPUT POWER (dBm)
A=Vgrg =0V D=Vgrs=15V A=Vggs =0V D=Vges=15V A=Vges =0V D=Vges=1.5V
B=Vgrs=05V E=Vgrs=2.0V B=Vges =05V E =Vgos =2.0V B=Vges=05Y E=Vges=2.0V
C=Vgrs=1.0V F=Vgrs=5.0V C=Vges=1.0V F =Vgos =2.5V C=Vges=1.0v F=Vges=2.5V
PHASE EXPANSION vs. INPUT POWER GAIN EXPANSION vs. INPUT POWER PHASE EXPANSION vs. INPUT POWER
190 % -8 2 160 e
9 B 15
180 g 0 - //g 156 z
@ 1M A1 LA g ™
& = A iw —
& F E s 2 7 3 Ta=-40°C
& 160 = nec /) / 8 150 —
o = 13 A / v =
2 s \V /) e| 2 s [ —
T = A=+25 /'
a- 150 14 / / x P
* i S/ o ———
D -15
140 AB ¢ // 144 =1, - 485°C
-16 — 142
130 17 140
72 3 g8 13 18 23 72 3 g8 13 18 23 702 3 g8 13 18 23
INPUT POWER (dBm) INPUT POWER (dBm) INPUT POWER (dBm)
A=Vgrs =0V D=Vgrs=1.5V

B=Vgrs=0.5V E=Vgrs=2.0V
C=Vgrs=1.0V F=Vgrs=5.0V

MAXIMN 1
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MAX2009

1200MHz ~ 2500MHz
ABRFFYFAZ =%

i 5% AR
7 E4 W OBE

1,2,4,5,7,

8, 10, 16, 20, GND TSR, RETIORR—ZR/NY RICIERSINTIVET,

22 26, 28
3 ING RFEFIEBAA, INGIE. OUTPICHEH I D, AY T VI AT UoTERIMHITET, INGIZOUTG

EXIRTTRET T,
5 OUTP RFGItEHE . OUTPIE. INGIZE#T DN Ay TU VIV FoHaRIMITET, OUTPIZINP
EXIRATEET T,
9 INP RFMIMAAA. INPICIFZHY T IO F o ERUMSITET, INPIZOUTP EXIRATEET T,
11 PFS1 MR O—TOWABAN N, ZEEELOEE TEZS,
12 PFS2 MR O—TOWBEAS 2, ZEBELEZ B S0,
13 PDCSH FADGINBEICEDMBRAO-TOEABEL VO AN 1, RIEFOLTRERO0-THE2EE2BICKEVUET,
14 PDCS2 FAOINEBEILLBMAERAO-TORBEL VIAN2, REBTOETREAO0-THEDEERIBICAEYFT,
15 N MO NO—ILVERERE, 0.01TuFOIVFUHICKI . TFNNARADTEDREIPHESTIZ 2 RIC
ccp INAINZEEET, it roavid. VecgGLTEERELE T,
17 PBIN NMBETL—ORA > a2 O—=ILAS
18 PBEXP IR E ., PBEXPZPBRAWIC#E# T D&, PBINA T L—20RA > MIHEBESKIET,
19 PBRAW | R#ENMETL—IRA 2 NS
o1 v FMEIYNO—IVEREE, 0.01pFDIVFUHICEKY) . FNNARDTEDREINELTI TV RIC
CCG I )Nq/x2EBFT, MEEI I IE. VeepBLTEEIELFT,

23 GBP METL—oRA a2 O=ILAS
24 GFS MEIO—THABAL
25 GCs MEZO—THABAL
27 ouTG RFAMEE AN, OUTGICIE Ay ) IOV F o ERUMITE T, OUTGISING E3XBEEET T,
EP GND TSV RAIOIR—IR/INY R, EPIZ3TS Y RTL—ICEARFLET,

=37 AIMEHE 2 O—FId. 0.3°/dB~2.0°/dBOD&E T Z

MAX2009 R Z T 7« 2 b—%I3. FIBEAMED
BiEZBAT DI ET. PAICKDHEBEAMAMEDEREE
WEL. BHEAT7VTDACPRZREAR12dB. &L &Y.

THh'). BAT24 DUBEEBIMTAE T IS HE
ZM0O—7130.1dB/dB~0.6dB/dBDEE TRIZ TH .
BAT7dBOFEHBENITAI I,

MAX2009 Tld. BEDEEE(TL—2RA > N) MFDEoa3>Tld OSRAT7 Y ATELIEF1—Z
CEERE(RO—NERETHLTOMES., VI YIBREBNLET. PV TOBEISIANRED
DI TFICESDTCEABEEY PILYALICHAES TS 1BE. LK ERBORERENDELLDAREM
BENTETT, FIBEMBOTL—oRA Y NI, HBUET.
20dBEWDANBAL VY ZDEIMICHRELE T,

12
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{3 4 fep i [

M1, ANBAICHTDPADHMBEEEZRLI T,
ANBHNTL—ORA 2 hZETED>T 2B, I8
3RERE—EEBVET. ANWBANVTL—IRA b
ZBADE. MUHEDEEMEEY. NXT—F2TD

FEMNSEECEE T, COAM-PMEAEHIET DIz,

MAX2009 &Y. BLTL—2URA > hEFERO—
TaFOMBERBETNE T, ZORR. RENK
MEISEISTZY MIEUE T,

HEBEOTL—ORL b

(AR T L — KA > FOBEIE. BE. PBINGTF
IC7 1 &IV 7 O0 %R (DAC)Z#EHE L TTh&E 9,
OV ~VccMPBINAABEA. 3.7dBm~23dBm®D
TL—UORA YV NAABHEBREICTSLE T, BAD
WMEAEDI=HICIE. MAX2009 DEAEEHE T L — 2
KAV MO PADMEER T L —URA > MIELL
KBEDICRETIRENHIET,

futAgEOoR0—7

MAX2009 MAEER#EZ O— 713, PADGIIBEMEA—T
DEELOEBICHDEDICHELBITNIELY T B A
ZDEEIE. PFS1 EPFS2, PDCS1. PDCS2 &(vD
I FZEDTITIVE T, PFS1iIRF & PFS2imF% AC
BEICKDTHREIAV T UYNNS YT A7 —RIC
BRdoL. (EBBRO-—TZ2HMARIDII LN
ALY ET . COXDIBENSTEATFVITD

1200MHz ~ 2500MHz
ABRF7UF 1R =%

INSGUOZTAF—ROBEEINTWETH. HHED
FAEDENTOTTAF—RIZELWNA T IEMNT
TESRELHY T, Electrical Characteristics®
RICRUIEUEZO-T&8EE H/N—9 D013,
BB BEBREN 2pF ~6pF IIMETT,

H2(ZRI LD, PFST EPFS2CERY SFFT=/xZ5 2
5474 —RIZ. BHFERALTENENI DOHER
AVFUHIIBEIERI NS EICRWU T, PDCST
i+ & PDCS2imFDiwEL NIV L TZORELI
TN AR - KT DO, EERIO—THK
ELZTDDTY, uMBEHEIO—TId. Vppest &
Vppes2 WM lAEEOVDESTEARERY FI, (I8
Fa1—Z2JEZBELTEH. NMEBDFEBICTT S
FEJFTEAEHLIFEA,

15 {5 [l

PATEE I DMBEIIMEEEEITTIIRLRLS, B3R
TEOBFEEMAM-AMELEHY £, PADFIE
A—TEADEBANTL—TRANUTTIZ TS Y
RTIH. ANBANTL—IORA U NEBRADE—
EDHR(ZO—TEBESNTWEEZT, ZOFEE
MBAEMEIT DD, MAX2009IC&LYW ., ALTL—2
RA Y NEFEZO—-TZEFONEBBETNET, ZD
ER. PAHDICHBIT2ERENEBFEREITTZY M
TYUET,

PA PHASE

COMPRESSION PHASE EXPANSION PHASE DISTORTION

BREAKPOINT

- SLOPE +

PA PHASE (DEGREES)
MAX2009 PHASE (DEGREES)

MAX2009 IMPROVED

COMBINED PHASE (DEGREES)

Py (dBm)

Pin (dBm) Py (dBm)

1. PAIZELDAIEEMEZ MAX2009 DI EEECH++ I

MAXIMN

13
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MAX2009

1200MHz ~ 2500MHz
AZBRF7UF 14X =%

PF_S1

L1111

PHASE-CONTROL
CIRCUITRY

T‘ PFS2 I o/o
1 L
11 o
= = /2
PDCST
p— MAXIMN
— CONTROL MAX2009
2. (20— 7RAEERE (FRX)
PA GAIN MAX2009 IMPROVED
COMPRESSION GAIN EXPANSION GAIN DISTORTION
o BREAKPOINT
S SLOPE z %
2 + — g
= S =
= =
= 8
Pi (dBm) Pin (dBm) Pi (dBm)
3. PAICKBFEEHEZE MAX2009 DX EHHETF v =)L
14 M AXIV




ANEWEROTL—OKRA 2 b
NBEEOTL—IRA > bOBEIT. BE. GBPIHF
ICDACZHE#H L C1TV& 9, 0.5V~5VIDGBP A
BEA. 3dBm~23dBmD T L—URA > b ANES
BHEICHELET . BROMRZEFDLHICIE.
MAX2009 OF|EE#E T L — I RA > b H PADF|E
ERTIL—ORAPMIZELLBDLDICHET D
WENHYET, GBPICKDHEAETO>TEH. 0.5V~
SVOEEETIL, IMESDFBICH I DRELIFEAL
HUFEA

ME#HEOZO—7
PADKEEMEEMETDHOICIE. TL—UKR1 U b A
BWEZERE T DT THRL . MAX2009 D RIS s
20— 7HL@YICHE T DREL B FT, FEMBIE
20—7MHEICIF. RXEANET,

MAX2009 _SLOPE = ‘PA——SLOPE
1+PA_SLOPE
f=7= L.

MAX2009_SLOPE [ MAX2009 mFIBEo 3>
20— 7%dB/dBEAICELIZED

PA_SLOPEI3PADF|EER O0— 7% dB/dBEEI TR L /=
LO(ERBEENIVA T ADEETEKT)

FE@BBAO—TDRETIT. GCSiHF & GFSIHFIC
MadN\AT7REXEZETEEFT, GCSHLGFSH A
NEEE&EFEIIOV~VecTHY . ZOFEHEIFRO—T&
L TO0.1dB/dB~0.6dB/dBIFEICHEHL £, RA—
WERXIZEDDIIVecs = OV, Vars = +BVELTEEE,
BNIEBDINGes = +5V. Vgrs = OVELZEETT,

GBPimF & &4, GCSimFIcXd DS HEAO—
TNATREZEETDEBABREMBERNENL
F9, GCSWHFICL>TRA—THNEILLT DL,
BABKNBESNDEEDICHEEMNETLE T,
GFSimFISIBABRKICKEZS X EBA, GFSIHFT
3. GCSHFICLDTARESNDERIAO—T %
-30%~+30%DEETHREI D LN TEET,
GCSNA T RICLDHAEBEZASTL<TDE BFELL
18 \CEE) (AR R/ [ERERBNHET DN DU T,
DI OBFEEFGERIMEITDEE/NA 7 IBRE
ENDSEDHFEELITEEISCCS = 1.0V), &8
BESLVESIHEBEEZMA D EFEMERRBN.
BONFIHBEEZMA D EFEMAERM’EELEZ T,
GFSIZUMBDEHHICHKEZSAL NI END. BD
NL GFSIHFICE D TRA—THIHAEITONETT,

MAXIMN

1200MHz ~ 2500MHz
ABRF7UF 1R =%

PTVr—>3 VER

ROt 3Tl 9S52AAP Y B L EF1—
SUOBEERNLET, T TDEESSIANELED
128, Fo/K BHEOLRESEIDEE DALY
hdB4E7,

TS f4E & B HREOREL

PADACPRZHET 2I5E. 9. IBEI 32D
AM-PMicEZ&E{LL &9, SEKALDMOS7 >~
TlE BEAEDT—AT. AM-PMICEZWRET DI
ITCTACPROBEDARENER TSI T, IEFI—
ZVUEEOHREG EHA4ICRLE T, Y NI—=D7F
ZAPTND =2 =T =75 L. TBIHETAM-PMIEE
DIUFIVEALFI——2Ih72&T. &9. PBIN
DF1—_2T%1TL\. PADMMBEERNI BT DRA >
MIAREBORBR(TL—ORA 2 MERELE T,
R, PF_S1T EPDCS1. PDCS2 & U2l + % FR A
L. AM-PMitEZREELE T, INSDIHFEED
AL, MAICEHELTHYET,

ACPRZEHICHET D/HICIE. UBEEHE T
7UTREATHNBANIERLE Y. TUT7U T FE
oI VN OB NEABRKZRETDLDODED
TY, @5 MAX2009DfuttEo > a v EfEE
DAV NAT—REHRL. ACPRZESLHICHET D
SEDREESEORTY, 9. A3 20
Fa1—Z2TJEBLELDIC. GBPImFIC K D THIEERHE
TL—ORA 2 aFa1—_2JLThS. GCSHF
ECFSIHmFICL > CHIBEEZEELLE T, GCSAH
FRRODFEMUMLSEZMADI-H. FIHEEZTED
RIFIVISAEIMEE LD L DICLET, AM-PMIGED
BRENMDELBEGEHIET,

LA470 bDIX

SRREERTIE. 7Y hERDEESNETEEETT,
AIBRER/NRICMZ D280, 7> MERBAIC
EFTDAIOIADF YN Y R EHFLE,
(MAX2009(Z339 D) AtHIVSWR Z i1t 9 D&t
FENHIET, Btz a3 DPFSTiHF & PFS2
mFICIE. ABFEICHITDRENSNENDHEEN
HFET, ZDIeH. bL—REEDRIELL L. InF
DTEDLRITELIINS I T A7 — RZEBRUMITE T,
M—RDZDEADTICHDITZY RTL—2EE)
fR< &, BERHBEREZSOICHIRT DI ENTEE T,
BADUEZRDICIE. NV T I FIIHDT —
ASNEPICTIZ Y REVD ML —EBEFEEHRL T
LESIETYT, FNNARINYT—IFDEPET) Vb
BRI R TL—VICHEICEAMITTDE, 5
D7 —REEBDEELITHERZIFEDIENTEXT,
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MAX2009

1200MHz ~ 2500MHz
AZBRF7UF 14X =%

POWER
AMPLIFIER
Pout = 7dBm H:
6 3
o NG INAXI/WV
MAX2009
PREAMPLIFIER
o—{ [ 9]inp /
|
Py = 14dBm
11] PFS1
H GBP | 23
Vpr_s1=1.5V
12] prs2 PHASE GAIN
A4 PBRAW CONTROL CONTROL GFS | 24
i i | 18 PBEXP
PBIN| PDCST|PDCS2 | GCS
Vepn =08V > 17 |13 1 %
Vepost =0V [ >
Vepes2 =5V [ >

4. AM-PMREF 1 —=2J[EEE

BRI N2 xR 1. RESHEDIRROEREEHRH
VBT EOOIYFDIAVF Y TN /IRLET,

DESIGNATION VALUE TYPE

THRR—ZFINY ERF C1, C6, C8, C10 | 8.2pF +0.25pF | 0402 ceramic capacitors

MAX2009 D28 E & QFN-EP/N\y 7 —2 DI U X
R—Z RISy R (EP)IZ. 95 RADEA VI IE C2,C3 1.5pF +0.1pF | 0402 ceramic capacitors

RINRELTHRBLEY, EPIZ. @9, TV MNER C4,C5 0.01F +10% | 0603 ceramic capacitors

DTSV RTL—=2Il, B HDNIAVF LB

FHR—ILEN U TEEFITLET, C7,C9 0.5pF +0.1pF | 0402 ceramic capacitors

R1, R2 1kQ +5% 0402 resistors

Skyworks Hyperabrupt varactor
SMV1232-079 | diodes

VR1, VR2

16 MAXIMN




1200MHz ~ 2500MHz
AZRF7TUFA R F—%

PREAMPLIFIER
GAIN = 7dB
6 3
U NG ascian
MAX2009 POWER
PREAMPLIFIER AMPLIFIER
o—{ | ] 9] INP / ouTG | 27 I
[ ]
P = 14dBm VV] >_°
11| PFS1
H GBP | 23
Vpr s1=1.5V
| 12] PRS2 PHASE GAIN
Fs |24
1 1ol peRaw CONTROL CONTROL | GFS
i i 18] PBEXP
PBIN | PDCST | PDCS2 | GCS

Vean =08V [ > 17 |13 |14 25 ] Veap- v

Vepes1 =0V [ > L L Vgrs =15V

Vppes2 =5V > <] Vecs=1V

5. MAX2009C X218 EMEDRELERE

MAXIMN 17
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MAX2009

1200MHz ~ 2500MHz
AZBRF7UF 14X =%

1REEN(EmEE

W =10 mils**

L =160 mils C6
1:4" T HF————
c7

= POWER — — —
AMPLIFER ; al 2l & «| o o &
= pun} = O [ [aa) =
[da] o (&) (s} [da] [&a] (&)
B B & B B B B
GND* Vece ]
OPTIONAL MATCH COMPENSATION* 1] J_E
— GND* GAIN GND* C5
W= 10mils™ 2] CONTROL [f—— T
L=t6omis ¢8| = —
| - =1 ol -
| 3 ] 19]
c9 GND* o MAXIV ] PEER
€L MAX2009 i
- — GND* PBIN CONTROL
0 |_—EI mid UNIT
Il — 0outP PHASE GND*
16
H CONTROL [1e
PREAMPLIFER J_Gﬂ _E%
= C4
[8] [10] [11] [12] [13] [wa T
=) = 5 o % b B =
s gl = = 8| 8 |
oo [s
2 |c3
| C1 —— —_— ——
| | - -
o i
R2
—  PREAMPLIFER
*INTERNALLY CONNECTED TO EXPOSED GROUND PADDLE. ¢
**FR4 0.015in THICK DIELECTRIC. L R1
VR1

Fv JTiEH

TRANSISTOR COUNT:
Bipolar: 160
CMOS: 240
PROCESS: BiICMOS

18
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1200MHz ~ 2500MHz
AIZERFZYUTF1 X h—%
\wTr—=

(CDF—=F—MMIBEEINTND/ N Tr— KIS, BHESRBENTNDEIIRY B A BHFD/ VYT — BRI,
http://japan.maxim-ic.com/packages = ZSHRB T (), )

7]
i
e b2 A z
p— ¢ —| | BEo@ERE T
l— b2 — fx'l_l_l [ —| D22 ;
PIN#1 AEEEE b Nl N z
o — | MUTTITO o> A &
A\ 1 — (=[]
2 ER2 ‘ = =3
3 / = =
B] J E (NE-1) X[E] /_g E —¢ E2
/ =) =
=) =
< B4 [= K
i ﬁ nnnon dl——l—rL
DETAIL A I _r
_I—(ND1)><E|
JOP MIEW
BOTTOM VIEW
(R IS OPTIONAL)
T - @ I— TERMNAL TP —~| B T
gaﬂgc V[Z7Tow0le]

VI /1°X1 27V

SIDE_VIEW rRormErAay romToN
PACKAGE OUTLINE
16, 20, 28, 32L, QFN THIN, 5x5x08mm

PRI SoEENT CONTROL TG
21-0140 C 2
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 6L 55 20L 5% 26L 5% 321 55 PKG. 02 Z]
symeor | v | nom | max | win | nom | wax | v | Nom T Max | min | nom. | max CODES [ wmin. Tnom. [ max | miN. | nom. T max:
A 0.70 | 0.75 | 0.80 [0.70 | 0.75 | 0.80 |0.70| 0.75 [ 0.80 | 0.70 | 0.75 | 0.80 | T1665-1 [3.0013.103.203.00 |3.10 {3.20
Al 0 [002005/| 0 |002005|0 002005 0 | 0.02] 005 | 720552 13.003.1013203.00 {3.10 | 3.20
A3 .20 REF. .20 REF. .20 REF. .20 REF. T12855-1 13.1513.2513.9513.15 13.25 13,35
b | 025 ] 0.30 | 0.35 | 0.25 | 030 | 0.35 [0.20] 0.5 | 0.30| 020 | 025 | 030 126562 1260 12701280260 {270 {280
D | 490 | 600 | 5.10 | 490 | 500 | 540 |4.90] 500 | 610 480 | 500 | 540 | L12255:2 13.00]3:103.20]3.00 [3.10]3.20
E | 490 | 500 | 5.10 | 490 | 5.00 | 5.10 |4.90| 5.00 | 510 490 | 5.00 | 5.10
o 0.80 BSC. 65 BSC. 050 BSC. .50 BSC.
Kk 025 [ - [ - Joas] - [ - Joas] - [ -Joas] - T -
L 045 | 0.55 | 0.65 [ 0.45 [ 055 | 0.65 [0.45] 0.55 [0.65 [ 0.30 | 0.40 | 050
16 20 28 32
ND 4 5 7 8
NE 4 5 7 8
JEDEC WHHB WHHC WHHD-1 WHHD-2

NOTES;
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. NIS 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.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. / V I /J X I / VI
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS

PROPRIETARY INFORMATION
9. DRAWING CONFORMS TO JEDEC MO220. L
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
16, 20, 28, 32L, QFN THIN, 5x5x0.8 mm
FPRROVAL DOETMENT CONTROL NG, REV

21-0140 C A

- - 169 -005 1 RRHHERFELHRE 3-30-16 (KUY 1EN)
Q:FJL\ 17)\ ﬁi‘ '-I'rEL. (03)3232-6141 FAX. (03)3232-/6149

VFEVARIRZICVFOLHEHRBIHAINZEABUADRBOERICOVWT—IEEZELNIRET, AEFFSI UV IIRESNTHEEA,
VEILHERTELEBROMEZEE T OEMNZEBRLE T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 19
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