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ABSOLUTE MAXIMUM RATINGS

VCC_RF» VOO Ao, -0.3V to +6V Operating Case Temperature

RF_OUT, RF_IN ..ot -0.3V to (Vg + 0.3V) Range (NOtE 2) ......ccovvvviiiiiiiiii e -40°C to +95°C

R_BIAS, CTRL1, CTRL2, Maximum Junction Temperature..............ccccceneennn. +150°C
PLVLSET, DET_VIN ...-0.3V to Minimum (Vcc + 0.3V, +3.6V) Storage Temperature Range...........c.ccccceeenne -65°C to +150°C

RF_IN INPUL POWET ... +15dBm Lead Temperature (soldering, 10S) .......cocceevivieiiiieiiiins +300°C

RF_OUT Output POWer..........ccccooiiiiiiie, +23dBm Soldering Temperature (reflow) ..........cccoccoiviiiiiiinn +260°C

Continuous Power Dissipation (Note 1) .......cccceeviiiiiinnn. 2.5W

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

Note 1: Based on junction temperature T = Tc + (8yc X Vo x Igc). This formula can be used when the temperature of the
exposed pad 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 2: T¢ is the temperature on the exposed pad of the package. Tp is the ambient temperature of the device and PCB.

PACKAGE THERMAL CHARACTERISTICS

Junction-to-Ambient Thermal Resistance (6ya) Junction-to-Case Thermal Resistance (0,¢)
(NOES 3, 4) e 32°C/W (NOES 1, 4) o 7°C/W

Note 3: Junction temperature Tj = Ta + (844 X Voc X Icc). This formula can be used when the ambient temperature of the PCB is
known. The junction temperature must not exceed +150°C.

Note 4: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit with Vo = 4.75V t0 5.8V, Vgnp = 0V, and T¢ = -40°C to +95°C. Typical values are at Voc = 5.5V and
Tc = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Vee 4.75 5.8 \
Power down: CTRL1 =0, CTRL2 =0 2 3

Total Supply Current Ipc VGA-only mode: CTRL1 =1, CTRL2 =0 80 90 mA
ALC mode: CTRL1 =1, CTRL2 =1 93 110

CTRL1/CTRL2 Logic-Low Input Vi 0.8 v

Voltage

\C/)TRU, CTRL2 Logic-High Input Vin 50 v

oltage

Input Logic Current hH, i -1 +1 pA

PLVLSET Input-Voltage Range VIN 0 25 \

DET_VIN Input-Voltage Range VIN 0 25 V

Maxim Integrated 2
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RECOMMENDED AC ELECTRICAL CHARACTERISTICS

PARAMETER

SYMBOL

CONDITIONS

MIN TYP

MAX

UNITS

RF Frequency

frE

(Note 6)

700

2700

MHz

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit with analog attenuator set for maximum gain, Vgg = 4.75V to 5.8V, fgg = 1835MHz, Prp)y = -16dBm
(CW), Tg = -40°C to +95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at

Tc = +25°C, Ve = 5.5V, Prr N

process, and temperature, unless otherwise noted.) (Notes 5, 7)

16dBm, Vpy seT = 2.5V, CTRL1 = 1, CTRL2 = 0. Min/max specifications apply over supply,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fRE = 974MHz 17.3
Small-Signal Gain G frr = 1835MHz 18.1 dB
fRE = 2200MHz 18.1
Gain vs. Temperature -0.007 dB/°C
974MHz £50MHz 0.22
1835MHz +50MHz 0.03
Gain Flatness vs. Frequency 1835MHz +80MHz 0.03 dBpP-P
1835MHz +100MHz 0.03
2200MHz +100MHz 0.1
fRF = 974MHz 5.0
Noise Figure NF frRe = 1835MHz 5.2 daB
fRE = 2200MHz 55
fRe = 974MHz 401
Total Attenuation Range fre = 1835MHz 40.4 dB
frF = 2200MHz 39.2
(F?giftm Second-Order Intercept oIP2 Z;:{EOH\;H;ﬁciBg/tone, 50 dBm
. P _ frg = 974MHz 34.3
Sgi;‘jt“t Third-Order Intercept OP3 | +odBmitone, | T = 1835MHz 325 dBm
Af = 1IMHz frp = 2200MHz 31.4
Output -1dB Compression Point P_1aB (Note 8) 18.2 dBm
Second Harmonic PrrouTt = +5dBm 52 dBc
Third Harmonic PrrouTt = +5dBm 61 dBc
Input Return Loss 1835MHz +50MHz 18 dB
Output Return Loss 1835MHz +50MHz 23 dB
ALARM CIRCUIT (CTRL1 =1 CTRL2 =1)
Lower Alarm Threshold Input = DET_VIN 0.175 Y
Upper Alarm Threshold Input = DET_VIN 2.25 \
Hysteresis 29 mV
Alarm Output Logic 1 Output = ALM 3.135 3.3 3.465 Y
Alarm Output Logic 0 Output = ALM 0.4 v
Maxim Integrated 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit with analog attenuator set for maximum gain, Vog = 4.75V to 5.8V, fgr = 1835MHz, Pgrpiy = -16dBm
(CW), Tg = -40°C to +95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at
Tc = +25°C, Ve = 5.5V, PR N = -16dBm, Vp v seT = 2.5V, CTRL1 = 1, CTRL2 = 0. Min/max specifications apply over supply,
process, and temperature, unless otherwise noted.) (Notes 5, 7)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
ANALOG ATTENUATOR (CTRL1 =1, CTRL2 = 0)
Minimum Attenuator Control Input = PLVLSET 0.95 v
Voltage
Maximum Attenuator Control Input = PLVLSET 53 v
Voltage
Average Gain-Control Slope VpLyLseT = 0.25V to 2.3V 194 dB/V
Maximum Gain-Control Slope VpLyLSET = 0V to 2.5V 27 dB/V

Note 5: Production tested at Tc = +95°C. All other temperatures guaranteed by design and characterization.

Note 6: Recommended functional range, not production tested. Operation outside this range is possible, but with degraded
performance of some parameters.

Note 7: All limits include external component losses. Output measurements are taken at the RF port of the Typical Application
Circuit.

Note 8: It is advisable not to continuously operate the VGA RF-input above +12dBm.

HE T EHFIE

(Typical Application Circuit with analog attenuator set to minimum attenuation, Voc = 4.75V to 5.8V, fgr = -16dBm, T¢ = -40°C to
+95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at T = +25°C, Voo = 5.5V,
Prr = -16dBm, CTRL1 = 1, CTRL2 = 0, VpLyLSET = 2.5V, unless otherwise noted.)

GAIN OVER VpLyLSET SETTING

GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY vs. RF FREQUENCY
20 5 20 ‘ ‘ 5 2 o5y 3
To=-40°C 5 5 s~ 2
To=+25°C g Ve = 4.75V, 5.00V, 5,50V, 5.80V g P 2
LA ] " /
18 = 18 20V 1.5
& : = il g ys
= /’ — T F T & / =
= = s 1.0V
©@ / Tc=+95°C < 5
16 16 [
4 0.5V
~ | M e——
D
14 14 -25
700 1200 1700 2200 2700 700 1200 1700 2200 2700 700 1200 1700 2200 2700
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)

Maxim Integrated 4
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HE T (EHFIE(£)

(Typical Application Circuit with analog attenuator set to minimum attenuation, Vg = 4.75V to 5.8V, fgg = -16dBm, T¢ = -40°C to
+95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at T = +25°C, Vo = 5.5V,
Prr = -16dBm, CTRL1 = 1, CTRL2 = O, Vpy| seT = 2.5V, unless otherwise noted.)

25

GAIN (dB)

-20

S22 (dB)

-30

-40

25

Maxim

GAIN vs. VpLyLSET SETTING

MAX2092 toc04

2700MHz

700MHz, 974MHz, 1835MHz, 2200MHz

0 05 1.0 15 2.0 25
VpLVLSET (V)
$22 vs. RF FREQUENCY
. z
—Tc=-40C TC=+95\f 7
Tc =+25°C
700 1200 1700 2200 2700
RF FREQUENCY (MHz)
GAIN vs. VpLyLSET SETTING
frF = 1835MHz s
1
4
| T =-40°C, +25°C, +95°C ,/
0 05 1.0 15 20 25
VPLVLSET (V)

Integrated

S11(dB)

S22 (dB)

-10

-20

-30

-40

$11 vs. RF FREQUENCY

MAX2092 toc05

Tc=-40°C
\ A N, /]
Tg=+25°C
|
\
Tg=+95°C
700 1200 1700 2200 2700
RF FREQUENCY (MHz)
$22 vs. VpLVLSET SETTING
2700MHz (£
=
2200MHz
L
" 700MHz
'\/\/—
J\z«-
\/’%74MHz \
1835MHz
\ \
0 05 1.0 15 20 25
VPLVLSET (V)
GAIN vs. VpLyLSET SETTING
frF = 974MHz s
ﬁE 3
I/
| 16 --40°C, 425°C, 495°C //
0 05 1.0 15 20 25
VPLVLSET (V)

S11(dB)

REVERSE-ISOLATION (dB)

GAIN (dB)

-10

-30

80

70

60

50

40

30

20

25

15

$11 vs. VpLyLSET SETTING

MAX2092 toc06

2700MHz
I 700MHz

L]

2200MHz —

/N

1835MHz T

‘ 974MHz
| |

0 0.5

1.0 15
VpLVLSET (V)

2.0 2.5

REVERSE-ISOLATION OVER VpLVLSET
SETTING vs. RF FREQUENCY

MAX2092 toc09

[ VpLvLSET=0V

VPLVLSET = 2.5V

700

1200 1700 2200
RF FREQUENCY (MHz)

2700

GAIN vs. VpLyLSET SETTING

fRF = 700MHz

IAX2092 toc12

| T¢ = -40°C, +25°C, +95°C /

>//
/|

/
4

0 0.5

1.0 15
VPLVLSET (V)

2.0 25



MAX2092

700MHzZ2700MHZIEIUVGA, H I71BR R Z B g Fr
AFREEHRNIRE M KRS

HE T (EHFIE(£)

(Typical Application Circuit with analog attenuator set to minimum attenuation, Vg = 4.75V to 5.8V, fgg = -16dBm, T¢ = -40°C to

+95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at T = +25°C, Vo = 5.5V,
Prr = -16dBm, CTRL1 = 1, CTRL2 = O, Vpy| seT = 2.5V, unless otherwise noted.)

GAIN vs. VpLyLSET SETTING GAIN vs. VpLyLSET SETTING NOISE FIGURE vs. RF FREQUENCY
25 ‘ o 25 ‘ = 8 ©
RF = 2200MHz z RF = 2700MHz z ‘ :
15 ,/ 2 15 ,ﬁ 2 7 TC =+95°C /‘/_'/\’ §
/ / s /i/ /__/J"‘
g 5| To=-40°C, +25°C, +95°C Ly g 5| T =-40°C, +25°C, +95°C 4 = 6 N
= >/ = y 3 Tg=+25°C
< = c
S < w \ L\/\/‘/J*
5 5 / 2 5 —Y
/ = /-//J
_ _ \ A/‘/\r
15 15 4 |
% — T¢ =-40°C
25 25 3
0 05 10 15 20 25 0 05 1.0 15 20 25 700 1200 1700 2200 2700
VPLVLSET (V) VpLVLSET (V) RF FREQUENCY (MHz)
NOISE FIGURE vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY
8 o 40 ‘ . 40 ‘ -
: PouT = 2dBm/ TONE |2 PouT = 2dBm/ TONE |£
! = To = -40°C = :
g £ 3 \ \L E 35 [N Vg =550
£ 6 | Vgo=4.75V, 5.00V, 550V, 5.80V ﬁ = \\\ s \ Vee =580V
2} o &
2 5 [N 5 To=+95°C T~ 5
= S 3 S 3 ;
S P, Voo =475V \ T\
4 c=+ Ve =5.00V
3 25 25 ‘
700 1200 1700 2200 2700 700 1200 1700 2200 2700 700 1200 1700 2200 2700
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
OUTPUT IP3 vs. VpLvLSET SETTING OUTPUT IP3 vs. VpLvLSET SETTING
(CONSTANT Pour) (CONSTANT Pn) OUTPUT P14B vs. RF FREQUENCY
37 T e 37 T T ] 20 .
fF = 1835MHz |2 To - -40°C LSB. USB fF = 1835MHz | £ g
Tc=-40°C LSB, USB | Pgur=2dBm/TONE | ¢ ' Py = -6dBm/TONE | | —— Tg =-40°C g
35 | E 35 \A‘ N E 19 \ | E
= € =3
S 33 AN N = 3 \ R A m S 4 \f\ N
2 ﬂ%yﬁ o %@/\/\/ E To=+257C
5 o — 5 AT’ = \—| [
NS ——-1 £ ¢ | =N T E 7 To =+95°C \\
[= ° o o,
To = 495°C LSB T‘C =+25°C LSB, USB | Te =+25°C LSB, USB IS
2 | 99 | Tc=+95°CUSB 16
T = +95°C USB Tc =+95°C LSB
27 | 27 | 15
09 13 1.7 2.1 25 09 13 1.7 2.1 25 700 1200 1700 2200 2700
VpLVLSET (V) VpLVLSET (V) RF FREQUENCY (MHz)
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(Typical Application Circuit with analog attenuator set to minimum attenuation, Vg = 4.75V to 5.8V, fgg = -16dBm, T¢ = -40°C to
+95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at T = +25°C, Vo = 5.5V,
Prr = -16dBm, CTRL1 = 1, CTRL2 = O, Vpy| seT = 2.5V, unless otherwise noted.)

OUTPUT P14 vs. RF FREQUENCY
20
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(Typical Application Circuit with analog attenuator set to minimum attenuation, Vg = 4.75V to 5.8V, fgg = -16dBm, T¢ = -40°C to

+95°C, and RF ports are connected to 50Q sources and loads, unless otherwise noted. Typical values are at T = +25°C, Vo = 5.5V,
Prr = -16dBm, CTRL1 = 1, CTRL2 = O, Vpy| seT = 2.5V, unless otherwise noted.)

0IP2 vs. RF FREQUENCY 0IP2 vs. RF FREQUENCY

65 65

T 5 1 ! 8
PouT = 2dBm/ TONE |5 Pour = 2dBm/ TONE Veo=475V |2
Tc =-40°C Vee =5.00V ——
|
55 55 \
& To=+25°C /‘K & \EE
N N
= N / /\\__\—— S /%
N | | Vo =550V
To=+95°C
Vee =5.80V
35 35
700 1200 1700 2200 2700 700 1200 1700 2200 2700
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
0IP2 vs. VpLyLSET SETTING 0IP2 vs. VpLyLSET SETTING
(CONSTANT Pour) (CONSTANT Pn)
65 ‘ o 65 ‘ =
fRF = 1835MHz E fRF = 1835MHz E
Pour = 2dBm/ TONE § PN = -6dBm/ TONE §
55 Te=-40°C 5 To = -40°C
= _)//""‘ £
~ Nt ] ~ ————"" o~
% /—/—. __/r — % Y
4 i | 45 { A
To=+25°C o Tg=+25°C
Tg=495°C To=195°C
35 35
0.9 13 17 2.1 25 0.75 1.00 125 150 1.75
VpLVLSET (V) VpLVLSET (V)
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DN KA1.66VHISMEBEIE, MIFAEMAX2091 % H ik{-3dBm
HIRFRRFE S £, AX—EBENRERET, IFHAMEK
SEE A-26dBmME+5dBmiT, MAX2091FMAX2092 4 Bk j
BE9E = 4 -20.50BME+L5dBmMMIEERFH HTh R, HMHE
EiEs xR, TENIE, JEKE §HKBE XMaxim
MAX2091FIMAX20925 %1%+ B A E B,

EEHIBA
BHEF=ZBEH®A:. CTRL1. CTRL2FIPLVLSET, Vce
ARG TFIX LS| E B, WRAEIMX— 54, BN
EEGIMASEE S B 85— 1200080, RS A
FESDZHESi®, CTRLIFICTRL2A3VZBiERH, T8
HOVZEHEIRE), WRAERBBERFES, EETERE
SHEY, W FERSERBLY VecBIRZEIVIBIES HE,

HE
DET_IN (83| ) EE 4 F0.175VE2.25VE B B, RZE
HERSESHESHY, RENROBNBEEEEEE,
HLAHEE 4529mV,

CTRL1 CTRL2 VGA ALC LOOP ALARM FUNCTIONAL DESCRIPTION
0 0 Disabled Disabled Disabled Power-Down Mode
1 0 Enabled Disabled Disabled VGA-Only Mode
Closed ALC Mode. ALC loop locks DET_VIN to
1 1 Enabled Enabled Enabled PLVLSET.
0 1 — — Factory Test Mode (Do Not Use)
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rvav
380B 4048
IF_IN % ." % | RF_OUT
24dBm . _D -2050Bm
70 +1dBm <> [ [ | 70 +50Bm
A MAX2092
MAX2091
o | o
L0 ALARM
THRESHOLDS RF
- A " — ALARM
ouT
Vs — ALARM
+ _ ouT
|
IF PLVLSET INPUT ALARM RF PLVLSET INPUT
(ANALOG CONTROL) FROM  THRESHOLD (ANALOG CONTROL) FROM EXTERNAL
EXTERNAL DETECTOR
DETECTOR
A1. MAX2091 + MAX2092%4 5% B91F-RF R BX 42 4
DET _VIN wEEE

ALCHRER T, NEREEAMP_OUTFDET_VINS|HE
BEMHBKRT10pFHNER, THEAZALCHIRNES, XLH
BRERNREHHE G RITRE, i, THEEHAR
ALCER B, BIWTEEDET_VINIAMP_OUTS| B i I
FNNE L, AMP_OUTFIDET _VINKIB| &L B R RN TE
BiL10pF, KHISIMBEL —ME Al EETME, F
ZES5RIEZEP)IHABII, FOSIHTEERETRERTS
HefE@xeit, dNEESRERTREREBXE,
MAX2092EVKIT+#PCBH iR H 7T —MiRITS %,
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MAX209289 5| IHF S 2 L L1k it, BEBRATERSHE
AoumwthEsE, XWERNAYERRF. MAX2092:% B
205|541, TQFN-EPH %, EREZEPRETEETHR
APEE B, BMAX2092PT E BIPCBIR It B IZEPS AR
X, WA, BRESEEI - MIERBEEEE G,
EPAIEEFBET —RI BRI FLIEEZPCBHEHBK
H, BOSINFAREREZEIREEISHEEMTH#
th, WREERHEERTKEEBXE,
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2. BRI P B IR ST {E

MODE OF OPERATION
COMPONENT VGA ONLY CL:LSCED VALUE SIZE VENDOR DESCRIPTION
C1 v v 12pF 0402 Murata COG dielectric
C2,C3 v v 0.01pF 0402 Murata X7R dielectric
C5 v v 8.2pF 0402 Murata COG dielectric
C8 — v 100nF 0603 Murata X7R dielectric
C9 — v 680pF 0402 Murata COG dielectric
C10 — v 120pF 0402 Murata COG dielectric
C11 — v 120pF 0402 Murata COG dielectric
C14* — — Do not install 0402 — —
R1 v v 1.78kQ 0402 Panasonic 1% tolerance
R5 — v 200Q 0402 Panasonic 1% tolerance
R6 — v 51Q 0402 Panasonic 5% tolerance
R7 — v 10kQ 0402 Panasonic 5% tolerance
R11* v v 0Q 0402 Panasonic 5% tolerance
U1 v v — éﬂ;ﬂ”xgm) Maxim MAX2092ETP+
A THERXEFE W5 KRR THETETEXNA,
*C14FIR1 144 B T 15t B9 1R IB P 25, LUJEBRSMEBPLVLSETH I E P 09 8 T IR 5
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GND s g = ANNN—__]DET_IN
GND - -] 6N
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EMEE HEEE
2k B E 3| f-dfae NERENHEIFEEENESHB(ENEF), EEHchina.
VAX2092E TP A0°CE195°C 20 TQFN-EP* maximintegrated.com/packages, & &, HERLPH+",
- . - #7 FH-UERRROHSIR T, HER P TRESTRNERFH,

MAX2092ETP+T -40°CE+95°C 20 TQFN-EP BHEROSHEEX, SRoOHSIKATL X,

R FE R E FE, JE o 5 o= = =
o DI RS IR A SHERT | HEGB | AMES | BanseS
xR TR, 20 TQFN | T2056+3 | 21-0140 90-0008
T=#FE%, .

BH1ER
PROCESS: SiGe BiICMOS
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