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PART TEMP RANGE
PIN-

PACKAGE

MAX2066ETL+ -40°C to +85°C 40 Thin QFN-EP*

MAX2066ETL+T -40°C to +85°C 40 Thin QFN-EP*
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ABSOLUTE MAXIMUM RATINGS

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, high-current (HC) mode, VCC = VDD = +3.0V to +3.6V, TC = -40°C to +85°C. Typical values are at VCC =
VDD = +3.3V and TC = +25°C, unless otherwise noted.)

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.

Note 1: Based on junction temperature TJ = TC + (θJC x VCC x ICC). This formula can be used when the temperature of the exposed
pad is known while the device is soldered down to a printed-circuit board (PCB). See the Applications Information section
for details. The junction temperature must not exceed +150°C.

Note 2: Junction temperature TJ = TA + (θJA x VCC 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 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a 4-layer
board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

Note 4: TC is the temperature on the exposed pad of the package. TA is the ambient temperature of the device and PCB.

VCC_ to GND ........................................................-0.3V to +5.5V
VDD_LOGIC, DATA, CS, CLK,

SER/PAR..............................................-0.3V to (VCC_ + 0.3V)
STATE_A, STATE_B, D0–D4 ....................-0.3V to (VCC_ + 0.3V)
AMP_IN, AMP_OUT .................................-0.3V to (VCC_ + 0.3V)
ATTEN_IN, ATTEN_OUT........................................-1.2V to +1.2V
RSET to GND.........................................................-0.3V to +1.2V
RF Input Power (ATTEN_IN, ATTEN_OUT).....................+20dBm

RF Input Power (AMP_IN)...............................................+18dBm
Continuous Power Dissipation (Note 1) ...............................6.5W
θJA (Notes 2, 3)..............................................................+38°C/W
θJC (Note 3) ...................................................................+10°C/W
Operating Temperature Range (Note 4) .....TC = -40°C to +85°C
Maximum Junction Temperature .....................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 5) 3.0 3.3 3.6 V

Supply Current ICC 58 80 mA

LOGIC INPUTS (DATA, CS, CLK, SER/PAR, STATE_A, STATE_B, D0–D4)

Input High Voltage VIH 2 V

Input Low Voltage VIL 0.8 V

+5V SUPPLY DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, VCC = VDD = +4.75V to +5.25V, TC = -40°C to +85°C. Typical values are at VCC = VDD = +5V and
TC = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 4.75 5 5.25 V

Low-current (LC) mode 70 90
Supply Current ICC

High-current (HC) mode 121 144
mA

LOGIC INPUTS (DATA, CS, CLK, SER/PAR, STATE_A, STATE_B, D0–D4)

Input High Voltage VIH 3 V

Input Low Voltage VIL 0.8 V

Input Current Logic-High IIH -1 +1 μA

Input Current Logic-Low IIL -1 +1 μA

http://www.maxim-ic.com.cn/thermal-tutorial
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, VCC = VDD = +4.75 to +5.25V, HC mode with attenuator set for maximum gain, 50MHz ≤ fRF ≤ 1000MHz,
TC = -40°C to +85°C. Typical values are at VCC = VDD = +5.0V, HC mode, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless
otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RF Frequency Range fRF (Notes 5, 7) 50 1000 MHz

200MHz 20.5

350MHz, TC = +25°C 18.6 19.9 21.1

450MHz 19.5

750MHz 18.1

Small-Signal Gain G

900MHz 17.4

dB

Gain Variation vs. Temperature -0.004 dB/°C

Gain Flatness vs. Frequency
Any 100MHz frequency band from 50MHz
to 500MHz

0.4 dB

200MHz 5.2

350MHz, TC = +25°C (Note 5) 5.5 6.6

450MHz 5.6

750MHz 6.2

Noise Figure NF

900MHz 6.4

dB

Total Attenuation Range 31 dB

Output Second-Order Intercept
Point

OIP2 POUT = 0dBm/tone, Δf = 1MHz, f1 + f2 65 dBm

200MHz 42.4

350MHz 40.4

450MHz 39.5

750MHz 37.3

POUT = 0dBm/tone,
H C  m od e, Δ f =  1M H z

900MHz 36.2

200MHz 40

350MHz 38

450MHz 37

750MHz 35

Output Third-Order Intercept
Point

OIP3

POUT = 0dBm/tone,
LC mode, Δf = 1MHz

900MHz 33

dBm

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, VCC = VDD = +3.0V to +3.6V, TC = -40°C to +85°C. Typical values are at VCC = VDD = +3.3V, HC mode
with attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RF Frequency Range fRF (Notes 5, 7) 50 1000 MHz

Small-Signal Gain G 20 dB

Output Third-Order Intercept
Point

OIP3 POUT = 0dBm/tone, maximum gain setting 38 dBm

Noise Figure NF Maximum gain setting 5.6 dB

Total Attenuation Range 31 dB
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)
(Typical Application Circuit, VCC = VDD = +4.75 to +5.25V, HC mode with attenuator set for maximum gain, 50MHz ≤ fRF ≤ 1000MHz,
TC = -40°C to +85°C. Typical values are at VCC = VDD = +5.0V, HC mode, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless
otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output -1dB Compression Point P1dB fRF = 350MHz, TC = +25°C (Note 5, 8) 17 18.7 dBm

Second Harmonic
POUT = +3dBm, fIN = 200MHz, TC = +25°C
(Note 5)

-60 -68 dBc

Third Harmonic
POUT = +3dBm, fIN = 200MHz, TC = +25°C
(Note 5)

-72 -88 dBc

Group Delay Includes EV kit PCB trace delay 0.8 ns

Input Return Loss 50Ω source, maximum gain setting 23 dB

Output Return Loss 50Ω load, maximum gain setting 18 dB

DIGITAL ATTENUATOR

Insertion Loss 2.5 dB

Input Second-Order Intercept
Point

IIP2
PRF1 = 0dBm, PRF2 = 0dBm, Δf = 1MHz,
f1 + f2

52 dBm

Input Third-Order Intercept Point IIP3 PRF1 = 0dBm, PRF2 = 0dBm, Δf = 1MHz 41 dBm

Attenuation Range 31.2 dB

Step Size 1 dB

Relative Step Accuracy 0.2 dB

Absolute Step Accuracy 0.45 dB

0dB to 16dB 4.8

24dB 8Insertion Phase Step fRF = 170MHz

31dB 10.8

d eg r ees

ET = 15ns 1.0
Amplitude Overshoot/Undershoot

Between any two
states ET = 40ns 0.05

dB

31dB to 0dB 25
Switching Speed

RF settled to within
±0.1dB 0dB to 31dB 21

ns

Input Return Loss 50Ω source, maximum gain setting 19 dB

Output Return Loss 50Ω load, maximum gain setting 19 dB

SERIAL PERIPHERAL INTERFACE (SPI)

Maximum Clock Speed fCLK 20 MHz

Data-to-Clock Setup Time tCS 2 ns

Data-to-Clock Hold Time tCH 2.5 ns

Clock-to-CS Setup Time tES 3 ns

CS Positive Pulse Width tEW 7 ns

CS Setup Time tEWS 3.5 ns

Clock Pulse Width tCW 5 ns

Note 5: Guaranteed by design and characterization.
Note 6: All limits include external component losses. Output measurements are performed at RF output port of the Typical

Application Circuit.
Note 7: Operating outside this range is possible, but with degraded performance of some parameters.
Note 8: It is advisable not to continuously operate the VGA RF input above +15dBm.
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(VCC = VDD = +5.0V, HC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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(VCC = VDD = +5.0V, LC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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(VCC = VDD = +5.0V, LC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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(VCC = VDD = +5.0V, LC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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(VCC = VDD = +3.3V, HC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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(VCC = VDD = +3.3V, HC mode, digital attenuator set for maximum gain, PIN = -20dBm, fRF = 200MHz, and TC = +25°C, unless oth-
erwise noted.)
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1, 16, 19, 22,
24–28, 30,
31, 33–36

GND

2, 3, 32,
37–40

GND

4 DATA

5 CLK

6 CS

7 VDD_LOGIC

8 SER/PAR

9 STATE_A

10 STATE_B

11 D4

12 D3

13 D2

14 D1

15 D0

17 AMP_OUT

18 RSET

20 AMP_IN

21 VC C _AMP

23 ATTEN_OUT

29 ATTEN_IN

— EP

Ω

Ω

Ω Ω

Ω Ω



16 ______________________________________________________________________________________

Ω

CS CS
CS

SER/PAR ATTENUATOR

0 Parallel controlled

1 SPI controlled
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DATA

CLOCK

CS

tEWS tEW

tES

tCW
tCS

DN

MSB LSB

D(N - 1) D1 D0

tCH

FUNCTION BIT DESCRIPTION

D27 (MSB) 16dB step (MSB of the 5-bit word used to program the digital attenuator state 4)

D26 8dB step

D25 4dB step

D24 2dB step

Digital Attenuator State 4

D23 1dB step (LSB)

D22

D21

D20

D19

Digital Attenuator State 3

D18

5-bit word used to program the digital attenuator state 3 (see the description for digital
attenuator state 4)

D17

D16

D15

D14

Digital Attenuator State 2

D13

5-bit word used to program the digital attenuator state 2 (see the description for digital
attenuator state 4)

D12

D11

D10

D9

Digital Attenuator State 1

D8

5-bit word used to program the digital attenuator state 1 (see the description for digital
attenuator state 4)
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FUNCTION BIT DESCRIPTION

D7

D6

D5

D4

D3

D2

D1

Reserved

D0 (LSB)

Bits D[7:0] are reserved. Set to logic 0.

–

INPUT LOGIC = 0 (OR GROUND) LOGIC = 1

D0 Disable 1dB attenuator, or when SPI is default programmer Enable 1dB attenuator

D1 Disable 2dB attenuator, or when SPI is default programmer Enable 2dB attenuator

D2 Disable 4dB attenuator, or when SPI is default programmer Enable 4dB attenuator

D3 Disable 8dB attenuator, or when SPI is default programmer Enable 8dB attenuator

D4 Disable 16dB attenuator, or when SPI is default programmer Enable 16dB attenuator
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STATE_A STATE_B DIGITAL ATTENUATOR

0 0 Preprogrammed attenuation state 1

1 0 Preprogrammed attenuation state 2

0 1 Preprogrammed attenuation state 3

1 1 Preprogrammed attenuation state 4

PIN MAX2065 MAX2066

2 VREF_SELECT GND

3 VDAC_EN GND

32 ATTEN1_OUT GND

37 ATTEN1_IN GND

38 VCC_ANALOG GND

39 ANALOG_VCTRL GND

40 VREF_IN GND
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26

25

24

23

22

C8

21

GND

GND

CL

C6 C7

GND

ATTEN_OUT

GND

VCC_AMP
VCC

DESIGNATION VALUE SIZE VENDOR DESCRIPTION

C1, C2, C7 10nF 0402 Murata Mfg. Co., Ltd. X7R

C3, C4, C6, C8, C9 1000pF 0402 Murata Mfg. Co., Ltd. C0G ceramic capacitors

L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC

R1 24Ω 0402 Vishay 1%

R1A 0.01μF 0402 Murata Mfg. Co., Ltd. X7R

R2 (+3.3V applications only) 1kΩ 0402 Panasonic Corp. 1%

R3 (+3.3V applications only) 2kΩ 0402 Panasonic Corp. 1%

U1 —
40-pin thin QFN-EP

(6mm x 6mm)
Maxim Integrated

Products, Inc.
MAX2066ETL+

DESIGNATION VALUE SIZE VENDOR DESCRIPTION

C1, C2, C7 10nF 0402 Murata Mfg. Co., Ltd. X7R

C3, C4, C6, C8, C9 1000pF 0402 Murata Mfg. Co., Ltd. C0G ceramic capacitors

L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC

R1, R1A 10Ω 0402 Vishay 1%

R2 (+3.3V applications only) 1kΩ 0402 Panasonic Corp. 1%

R3 (+3.3V applications only) 2kΩ 0402 Panasonic Corp. 1%

U1 —
40-pin thin QFN-EP

(6mm x 6mm)
Maxim Integrated

Products, Inc.
MAX2066ETL+
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*IN LC MODE, R1A IS A 0.01μF CAPACITOR. SEE TABLE 7 FOR DETAILS.
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PROCESS: SiGe BiCMOS
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