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ABSOLUTE MAXIMUM RATINGS

VCC_t0GND ..o -0.3Vto +5.5V RF Input Power (AMP_IN).........oooiiiiiiiiicec +18dBm
VDD_LOGIC, DATA, CS, CLK, Continuous Power Dissipation (Note 1) .....c.coooevvvviiiiiinnn. 6.5W
SER/PAR.......cooviiiii -0.3Vto (VCC_ + 0.3V) OUA (NOES 2, 3. +38°C/W
STATE_A, STATE_B, DO-D4 ... -0.3V to (VCC_ + 0.3V) BJC (NOLE B) oo +10°C/W
AMP_IN, AMP_OUT ... -0.3V to (VCC_ + 0.3V) Operating Temperature Range (Note 4).....T¢c = -40°C to +85°C
ATTEN_IN, ATTEN_OUT ......coooiiiiii -1.2Vto +1.2V Maximum Junction Temperature ...........ccccccooeeviiiieeeenn..

RSET 10 GND ...t -0.3Vto +1.2V Storage Temperature Range ...............
RF Input Power (ATTEN_IN, ATTEN_OUT).......cccccovenn +20dBm Lead Temperature (soldering, 10s)

Note 1: Based on junction temperature Ty = Tc + (6yc x Ve 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 Ty = Ta + (6ya x Ve 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.

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.

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, high-current (HC) mode, Vcc = Vpp = +3.0V to +3.6V, T¢ = -40°C to +85°C. Typical values are at Vce =
Vpp = +3.3V and T¢ = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 5) 3.0 3.3 3.6 \
Supply Current Icc 58 80 mA
LOGIC INPUTS (DATA, CS, CLK, SER/PAR, STATE_A, STATE_B, D0-D4)
Input High Voltage VIH 2 Vv
Input Low Voltage ViL 0.8 \Y

+5V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = Vpp = +4.75V to +5.25V, Tc = -40°C to +85°C. Typical values are at Vcc = Vpp = +5V and
Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Vce 4.75 5 5.25 V
Low-current (LC) mode 70 90

Supply Current Ilcc - mA
High-current (HC) mode 121 144

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

Input High Voltage ViH 3 Vv

Input Low Voltage ViL 0.8 \Y

Input Current Logic-High IIH -1 +1 pA

Input Current Logic-Low L -1 +1 pA

2 MAXIMN
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+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = Vpp = +3.0V to +3.6V, T¢ = -40°C to +85°C. Typical values are at Vcc = Vpp = +3.3V, HC mode
with attenuator set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +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
S;trﬁm Third-Order Intercept OIP3 Pout = 0dBm/tone, maximum gain setting 38 dBm
Noise Figure NF Maximum gain setting 5.6 dB
Total Attenuation Range 31 dB

+5V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = Vpp = +4.75 to +5.25V, HC mode with attenuator set for maximum gain, 50MHz < frr < 1000MHz,
Tc = -40°C to +85°C. Typical values are at Vcc = Vpp = +5.0V, HC mode, PNy = -20dBm, frr = 200MHz, and T¢c = +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
Small-Signal Gain G 450MHz 19.5 dB
750MHz 18.1
900MHz 17.4
Gain Variation vs. Temperature -0.004 dB/°C
. Any 100MHz frequency band from 50MHz
Gain Flatness vs. Frequency 10 500MHz 0.4 dB
200MHz 5.2
350MHz, Tc = +25°C (Note 5) 55 6.6
Noise Figure NF 450MHz 5.6 dB
750MHz 6.2
900MHz 6.4
Total Attenuation Range 31 dB
S;trﬁ“t Second-Order Intercept OIP2 | PouT = 0dBm/tone, Af = 1MHz, 1 + f2 65 dBm
200MHz 42.4
b 0B/ 350MHz 40.4
ouT = m/tone,
HC mode, Af = MHz |-22OMHZ 895
750MHz 37.3
ird- 900MHz 36.2
Oqtput Third-Order Intercept oIP3 dBm
Point 200MHz 40
5 B 350MHz 38
ouT = 0dBm/tone,
LC mode, Af = 1MHz |-r2OMHZ 37
750MHz 35
900MHz 33
M AXI/W 3
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, Vcc = VpD = +4.75 to +5.25V, HC mode with attenuator set for maximum gain, 50MHz < frr < 1000MHz,
Tc = -40°C to +85°C. Typical values are at Vcc = Vpp = +5.0V, HC mode, Py = -20dBm, frr = 200MHz, and T¢c = +25°C, unless
otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output -1dB Compression Point P1dB fRF = 350MHz, T¢c = +25°C (Note 5, 8) 17 18.7 dBm
Second Harmonic (P,\%f[; Z)+3dBm‘ fin = 200MHz, Tc = +25°C -60 -68 dBc
Third Harmonic (Ph%g ;+3dBm' fiN = 200MHz, Tc = +25°C | 25 -88 dBc
Group Delay Includes EV kit PCB trace delay 0.8 ns
Input Return Loss 50Q source, maximum gain setting 23 dB
Output Return Loss 50Q load, maximum gain setting 18 dB
DIGITAL ATTENUATOR
Insertion Loss 2.5 dB
:Dnoﬁ;]tt Second-Order Intercept P2 :RT]‘; 0dBm, PRrr2 = 0dBm, Af = 1MHz, 50 dBm
Input Third-Order Intercept Point [IP3 PrF1 = 0dBm, PRF2 = 0dBm, Af = 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
Insertion Phase Step fRF = 170MHz 24dB 8 degrees
31dB 10.8
Amplitude Overshoot/Undershoot Between any two ET = 1505 1.0 dB
states ET = 40ns 0.05
Switching Speed RF settled to within | 31dB to 0dB 25 ns
+0.1dB 0dB to 31dB 21
Input Return Loss 50Q source, maximum gain setting 19 dB
Output Return Loss 50Q load, maximum gain setting 19 dB
SERIAL PERIPHERAL INTERFACE (SPI)
Maximum Clock Speed foLk 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 ns
CS Positive Pulse Width tEw ns
CS Setup Time tEws 35 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.
4 AKX
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(Vee = Vpp = +5.0V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
150 . 2 F 2 .
Tg =-40°C g 2 To =-40°C § 2 §
140 H (_ z Ve = 4.75V, 5.00V, 5,25V :
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<< \
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16 16
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INPUT MATCH OVER ATTENUATOR OUTPUT MATCH OVER ATTENUATOR REVERSE ISOLATION OVER ATTENUATOR
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AT (EFFIE(4E)

(Vee = Vpp = +5.0V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-

erwise noted.)
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(Vee = Vpp = +5.0V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. ATTENUATOR STATE 3rd HARMONIC vs. RF FREQUENCY
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GAIN (dB)

BT (EFFIE(4E)

(Vee = Vpp = +5.0V, digital attenuator only, maximum gain, P|N = -20dBm and T¢ = +25°C, unless otherwise noted.)
GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
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(Vee = Vpp = +5.0V, LC mode, digital attenuator set for maximum gain, PiN = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)
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(Vee = Vpp = +5.0V, LC mode, digital attenuator set for maximum gain, PiN = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. ATTENUATOR STATE
(LOW-CURRENT MODE) (LOW-CURRENT MODE) (LOW-CURRENT MODE)
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2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. ATTENUATOR STATE
(LOW-CURRENT MODE) (LOW-CURRENT MODE) (LOW-CURRENT MODE)
80 ‘ = 80 T 3 73 —
Pour =3dBm |2 Pour=3dBm |2 Pour=3dBm  |=
S ] fRF=200MHz |
x ‘ = = 72 Tc=+25°C E:
70 - . 70 AN\ Ve =526V —
= To=-40°C = = l
= = s N
= \ Z Vee =5.00V = -’\—T — N~
S w - S 60 S S 7 o
= : = [ N
E Tg=+25°C (\g: Voo =4.75V E 69 | Tc=-40°C To =+85°C
50 To=+85C | %0
68
40 40 67
50 250 450 650 850 1050 5 250 450 650 850 1050 0 4 & 12 16 20 24 28 3
RF FREQUENCY (MHz) RF FREQUENCY (MHz) ATTENUATOR STATE (dB)
3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. ATTENUATOR STATE
(LOW-CURRENT MODE) (LOW-CURRENT MODE) (LOW-CURRENT MODE)
110 ‘ 5 110 ‘ 2 % —:
Pour = 3dBm {2 Pour =3dBm |2 Pour=3dBm |2
s 2 fi = 200MHz [£
100 100 To=425°C \ =
= To=-40°C = = | To=+85°C
< | s Vg = 5.00V g &
S W Tg = +25° o W o =p- o K
= ¢ =+25°C = % L A Do =
= %\ = VCC =525V g s O s
E) \ - £ NN ES
5 3 N g w0 T =-40°C
70 ~ 70 Voo =4.75V
[ cc=4.
Tc=+85°C ~ ‘ ‘
60 60 75
50 250 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28 3
RF FREQUENCY (MHz) RF FREQUENCY (MHz) ATTENUATOR STATE (dB)

10 MAXI N




50MHz Z 1000MHz & 46 14 & .
AI B 1T/HITERIRT#HF VGA
HATAFFFIE(4E)

(Vee = Vpp = +5.0V, LC mode, digital attenuator set for maximum gain, PiN = -20dBm, frRr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

0IP2 vs. RF FREQUENCY 0IP2 vs. RF FREQUENCY 0IP2 vs. ATTENUATOR STATE
(LOW-CURRENT MODE) (LOW-CURRENT MODE) (LOW-CURRENT MODE)
75 T T = 75 T T = 0 L I S
A Pour = 0dBm/TONE |2 Pour = 0dBm/TONE |2 Pour = 0dBI/TONE |2
g s fRE=200MHz |5
) &Q - " /\/A = 68 |—Tc=-40°C il o
. N\ N AN
— _ Vg =525V _ -
£ V’\\ Te=40Cc_] E %,.\\\ b =52 A e
& 6 & 6 \ &
g To=+25C  \Nged & Vee =500 NI N ]
N \\ 64
\ \ e~ —
50 o 50 Vog =475V Te _hosec
Te = +85° C=+
0=485C7 | N 6 Tg = +85°C
45 45
| | 60
50 250 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28 3
RF FREQUENCY (MHz) RF FREQUENCY (MHz) ATTENUATOR STATE (dB)

MAXIMV 1
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MAX2066

50MHz Z 1000MHz &5 2614 /& .
A 1T/HITERIRTHF VGA
HATAEFFIE(4E)

(Vee = Vpp = +3.3V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
80 e 23 ‘ 5 23 5
‘ s Voe=33V |2 H
s 2 5 22 s
To.=-40°C = = E
E 70 l} TC =+25°C —— 21 <TC ~195°C 21— VCC ISGV
= | X
el | = 20 ~J = 20 BN
o =2 N Tc=-40°C = Qk
S 60 zZ 1 N zZ 19 R Voo = 33V—
S 3 R 3 DAY
= 18 18 I
5 l R N
3 _ =850 NN AN
50 17 N 17 Vg =3.0V N
S NN
Tg=+85°C 16 16
40 15 15
3.00 315 330 345 3.60 50 250 450 650 850 1050 50 250 450 650 850 1050
Vee (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT MATCH OVER ATTENUATOR OUTPUT MATCH OVER ATTENUATOR
SETTING vs. RF FREQUENCY SETTING vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
0 2 0 T 3 9 T 2
Vou33v |2 Vog=33v |2 T | i V=33V |2
10 z 5 | = g ——"'c=+ — ;
16d8 8dB =) 7
= s 00B, 1dB, 2dB, 4dB | = —
= 1d8 | 0dB = 10 g | — 1
5 2 \ 2 £ 6
'<§_‘: ~—~— <§E -15 3 /—/ /—/
2 - 2 —= 85 =
g ~ = - S 'é 20 A S /_,_T—‘ To=425°C
>T 4
8dB 1
40 160B, 31dB Tg =-40°C
| 2dB % 3
31dB | 4dB
50 -30 2
50 250 450 650 850 1050 50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MH2)
NOISE FIGURE vs. RF FREQUENCY OUTPUT P1dB vs. RF FREQUENCY OUTPUT P1dB vs. RF FREQUENCY
9 a 17 ; 5 17 g
‘ ‘ ‘ |§ Vo =33V g 6 H
- - 5 16 5 — Vge=33V S
8 Vee=3.0V Vg =3.3V E: To = -40°C I = ¢C <
; _ 15 To=r25°C _ 15 = Vo = 3.6V —
g — | s | “ Y
o — 2y e Sy I |
o 6 [=a] T & 3 \&
5 7 = j\\ = I~ ™~
5] /—// & 13 =N N o 13 ~— P
o /./ i \ \ — \ \
g 5 E o |— ~ E ™~
= Voo =36V = Tc =+85°C N 3 |
4 y N 11 Vg = 3.0V S~
3 10 10
2 9 9
50 250 450 650 850 1050 50 250 450 650 850 1050 50 250 450 650 850 100
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)

12 MAXI N




50MHz Z 1000MHz & 46 14 & .
AI B 1T/HITERIRT#HF VGA
HATAEFFIE(4E)

(Vee = Vpp = +3.3V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. ATTENUATOR STATE
50 PRI 50 ‘ ‘ 2 40 — —:
cc=3. E Pout = 0dBm/TONE |2 = 425° ‘ ‘ ‘ £ =9 :
Pour = OdBm/TONE |2 \ £ To=orCUse | - 2000Hz  [2
45 E 45 Es 39 Te =+25°C LSB —pq 7 = 0dBm/TONE 12
V\i/' w»wMN
E 40 Tg=+25°C E 4 E 38 pA S - =
= -\\ =3 \\ Voo =3.3V % v.ﬂv"\/}_—-—\: ?
o o B | N
LN ] SN | L EE
- ol £ RN = k5 TR
S 30 \“ S 30 I \\ ~ = 3% i
~ | ~ . Tg =-40°C LSB
~ V=30 T~ To= G881 - aoC use
25 ] 25 35 T =+85°C USB
Tc=+85°C ‘ ‘ ‘
20 | | 20 34
50 250 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28 3
RF FREQUENCY (MHz) RF FREQUENCY (MHz) ATTENUATOR STATE (dB)
2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. ATTENUATOR STATE
80 ; o 80 ; % 70 —
‘ Voo =33V |2 Poyr = 3dBm |2 Veo=33V |2
Pour = 3dBm [£ : frF = 200MHz |5
Tg=425°C = = .8 - =
70 c=+ A 70 Voo =33V 6 Tc =+85°C Pour=3dBm |=
3 = +| 8 Voo =36V g ‘ Tg=425°C
> > L | = '
o 60 N o 60 N [} .
é \_Y\K é \\\\{ é 0 y
= \\\\ = I~ |~ I~ =
= 50 —— = 50 S~— jug
E — E — E
S ISY \ ~ A
40 40 — %
Tg=-40°C Voo = 3.0V Te=-40°C
30 30 ‘ 50 ‘
50 250 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28 3
RF FREQUENCY (MHz) RF FREQUENCY (MHz) ATTENUATOR STATE (dB)
3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY
110 ‘ . 110 : ”
Vee=33v |2 Pour =3dBm |£
100 Pour =348 J2 100 :
§ 0 g w \ Voo =33V
2 Tg=425°C 2 \KCC] ' Vg = 3.6V
S 9% { % 80 AN
o
= \\ T = +85°C < \ b\ {V
S0 20
N N ~—
60 \\§ 60— \T\ t
Te=-40°C | N Vc‘c =30V
50 50
50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX2066

50MHz Z 1000MHz S £ 14 .
Al R T/HTIE IR F VGA
HE T FHFIE(4E)

(Vee = Vpp = +3.3V, HC mode, digital attenuator set for maximum gain, P|N = -20dBm, frr = 200MHz, and T¢ = +25°C, unless oth-
erwise noted.)

3rd HARMONIC vs. ATTENUATOR STATE 0IP2 vs. RF FREQUENCY
85 — 70 ; .
Vec =33V |2 | vee-3v |2
fRF = 200MHz |3 Pout = 0dBT/TONE |3
Pour =3dBm |2 T =+85°C -
. 60 f 1
< 80
o T =+25°C T =+85°C £
= | = 50 DN
£ Y & NN
3 = ﬁ\
s 75
40 |—To=-40C Nl
Te = -40°C |
Tg=+25°C
70 30 ‘
0 4 8 12 16 20 24 28 3 50 250 450 650 850 1050
ATTENUATOR STATE (dB) RF FREQUENCY (MHz)
0IP2 vs. RF FREQUENCY 0IP2 vs. ATTENUATOR STATE
70 ; ; e 70 —
PouT = 0dBm/TONE |2 | ‘ Vee=33V )
: To=+85°C fof = 200MHz [
Veg=3.3V = Pout = 0dBm/TONE |=
60 ~ 60
. \\\ Voo =3.6V . Y
£ \ | 3 4‘
o [=4)
5 5 \\ \\‘\L § 50
S S
Tc=+25°C
\f\\\\ To=-40°C
40 | ~ ~ 40
Voo =3.0V I
30 30
50 250 450 650 850 1050 0 4 8 12 16 20 24 28 32
RF FREQUENCY (MHz) ATTENUATOR STATE (dB)
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50MHz Z 1000MHz & 46 14 & .
AR 1T/HITE IR F VGA

5| Bt B
S| B A IheE
1,16, 19, 22,
24-28, 30, GND Hi.
31,33-36
2,3,32, GND M, 5% GRS IER
37-40
4 DATA SPIECF it fan A -
5 CLK NUE ST LTINS
6 [ SPIELF Fr ikt A .
7 VDD LOGIC FrrZ i at i A, ERIET 2R, Vpp. A RERILIZ S WA AL E 25 I0nFHLA,
- ¥ H 2 GND.
8 SER/PAR Be7 oL Wt SPIBUFATHMIE R A . 2180 = IFAT#m; B8 = BTl
9 STATE_A B R A AR TR R AT A
REA RZEB HFZH
WHRET =0 WP =0 TgmfEIR 1
10 STATE_B B = 1 BHERF =0 TARFEIR A2
BT = 0 BT = 1 TiZmARIRS3
WHRET = 1 WS = 1 TizmfRIR 4
11 D4 16dB A 2 A . 0 = KM; 1 = (5.
12 D3 SABIE I A B A . B0 = LMl B = fliRE.
13 D2 AdB AT A . W0 = K 1 = gk,
14 D1 2B AR A . B0 = KM B = fiRe.
15 DO IdB A Z iR A . PHR0 = K ZH1 = gk,
17 AMP_OUT KA B H (50Q), VRIS BIE S % # Iy FH #%
18 RSET TR EREh i B R E B, S5 AP ab i B35y -
20 AMP_IN HOR IR B A (S0Q), FRANMF B3l S % H I by JHH
o1 VCC AMP mﬁ%%%%ﬁmA,%%ﬂ%@wxeE&ﬂ%ﬁﬁﬁﬁwmﬁﬁﬁ%mmﬁﬁmﬁﬁﬁ,
- B H B OND, B/INAE I P A R 5T
23 ATTEN_OUT SHLECTF I DA (50Q), MIEBICEEES0Q. T oMEMR EHA .
29 ATTEN_IN SPLECF IR A A (50Q), MEBILELES0Q. FoMEMREHA .
— EP WS, NFBERSIGOND. K EPiE % 2 GNDA I T B REH: RE AIHUA.
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MAX2066

50MHzZE 1000MHz 5 46 1

Al 1T/ HATIEFIRIE F VGA

EZib
MAX2066 = Ze P B« 05 7T AR 38 4 il R 88 2 — 3Gl i
RO 2%, AN SOMHz & 1000MHZz 45 2 {5 . S0Q &
e M NI VAN Th e g

MAX2066 % i, T — M0 2 Ay, 42 31dB i 1 45 45
i, TSR] AR AL HOK R IR ST R AR At 2E . I3
G P R B S REFE AR . 78 X 2% 1k 8 BESR OR 1 10 .
LT IR T AR BE B K A R O R, DA
— G RRARINAE.

A3 T SPISE 2 #2 1 #8 i/ A MAILAMNBE I B0 7 b s
VLA 1dB A Kl i H AT s dl, nl R T ye b 31dB.
AR RN T R AR R, HERR R B A4
PEX(H P AT i SPI4E 11 1 58 8 B )1 — F . 2455
SOVF PR B 4 P 5 Y AR T — A, JCFR SPLEL
RdmfE . NN R LKA E A REf A FIRFS L, i iE
LW B AT LR AL NE (B8 1 0 ik #%) 8 O1P3 (ki — 4k
TR ). s hd & BA 22dB 14 35 A TR 25O K 257
), W35 RIINE 45.2dB (G5 FE a8 (0 3h A i ke), IF
At +42.4dBm [ R OIP3 . 3xX B4 i #F MAX 2066 BE 9% A
R HWCER AL S aRd it — A HAE I VGA.

AN, MAX2066% F+5V B JR AL, 32 AL RE 58 45 1 A
W%, TAEFE+33VES, HEREFEARIS A PR, v E37
BT FL RS R R A T T AT R

MICROWIRE A2 National Semiconductor Corp. i B -

16

S FRR 7515
MAX2066%E i T — 5 g may, T LB &858
Bl ZECE S mas B3 IdBERIVE R, 1dBEK, I
AT RSP AT R B 3L SPIE N B . HEH
A EMFIFIRERMASNE, FEFLEE. LR
Al AT E S MBS R Hl.

IKFNIT A 7S
MAX2066 4§ —1~22dB & & 3 75 1 = ME R I sh o . %K
ik K FE AL T S0MHz £ 1000MHz 551 2% 3 [ 19 155 48 1
b5

RS

SPIZEOMTH S 1% E

1% 807 T Ik A AT SR S A 5 il 3 32k SP/MICROWIRE™
R BT O TS B A8, MSBEERT, i@
I CSHTAL. Y CS MR, B4, HolE et sh iy
BT MCSBRASE = P, SR A, S
FAR I E (D). 241 T SPIEUE# U AE A

&1, =2HiZ%E

SER/PAR ATTENUATOR
0 Parallel controlled
1 SPI controlled

MAXIMN




50MHz Z 1000MHz & 46 14 & .
AI B 1T/HITERIRT#HF VGA

LSB

MSB
DATA DN >< D(N-1) ><: :>< D1 >< DO
CLOCK
—» fcw
- —» ics —» iy [
cS
—» IS |-—
— tews  |-—

—» W |-

& 1. SPINt/F I

xR2. SPIHIEHERR

FUNCTION BIT DESCRIPTION
D27 (MSB) | 16dB step (MSB of the 5-bit word used to program the digital attenuator state 4)
D26 8dB step
Digital Attenuator State 4 D25 4dB step
D24 2dB step
D23 1dB step (LSB)
D22
Digital Attenuator State 3 D20 5-bit word used to program the digital attenuator state 3 (see the description for digital
attenuator state 4)
D19
D18
D17
D16 ) o o o
Digital Attenuator State 2 D15 5-bit word used to program the digital attenuator state 2 (see the description for digital
attenuator state 4)
D14
D13
D12
Digital Attenuator State 1 D10 5-bit word used to program the digital attenuator state 1 (see the description for digital
attenuator state 4)
D9
D8

MAXIMN

17

990XV



MAX2066

50MHzZE 1000MHz 5 46 1

A B 1T/HITIEFIRIEF VGA
x2. SPIFIBHE (&)

FUNCTION BIT

DESCRIPTION

D7
D6
D5
D4
D3
D2
D1

DO (LSB)

Reserved

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

FIFHITEH S L REHNFER S
KT IR F) 25ns FHLEE DT EE 1, MAX206648 ik — >4 Bl
BISOL AT RIRE O . X SBT3 8 T 2 31 5 1 (DO—
D4) T % B A1 TIEIRS(EED).
BV A) 507 R 2] DUGE P 48 25 SPTEE 1 fY) S P2 AL s
AT AT SPLIEL LR 113 2R #B 37 PR T $5 2 15 A% 326 2] 0 Bl #3141
AR, S B SO R 0, P ar RUFE Pk g
S H B3 5 7 I (AGC) L R S0 85 7 2 Dbk 25 1)
Ik

“IEG R R R AK T

MAX2066 8 % 75 4 4~ Tl B T Uk 8 2 2 () B Ak 3 A ™ 44 75 32
B 5 RGBS BRI, G 18 55 P AR a P
HEAANTUE R BT H WO ST E -4, Wk T
i SPLEZR HE 1715 B 1 AH 55 JERT

R3. HFERARRE(FITIER)

X Fof 7 3CH D) 8 5 SR A B S 6 9 A7 2 19 3 JEE A
Yo HX —REER I AE T A 5 el A B4 I /O B AR S A7
a2 S (S FEHI LA FE T 1A sl hr), R T
P ZER RS EL

J RIS STATE_A FISTATE_Bfii A 51 B 7 225K 1Y
WAEGES) . FHSTATE_A S| A HIAL) Al A2 24
PIE B E BRI FISTATE_AMISTATE_B 3|
FQAFERIAL), AT AR 24D FOEBOE 1 BOR S .

INPUT LOGIC = 0 (OR GROUND) LOGIC =1
DO 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

18

MAXIMN




Bilan, ik AGC R 77 BLdp A T ik ay, DAk
e gs . FAGCH KIS T EX M RES | R U a8 REE T
R DL K ADCat 3R 3 i) T A5 5 AT sh S k. 1% 586,
MAX2066 0] DA 5G % & G SPLEZR) 2Fh ik 25 —
MRS A TSGR, 5 - REATLHHET
WiES. AP AT ES —A1VO5| I(RISTATE_A)# 174
i, ROA] A 2SR B 28 el i) 2 () R L 46
TR, H sl DU S A /O5 i, RISTATE_B#%
TSI, BB B2 TR . X P BRI Y 22 80k &
EHEEAFRGE WL ERE, LR EFAERE
ZABSH R E, DR ANE TEFREWENR; BF
BN Sh S T 0 E DA B OR [] BE 28 P (F 2 A ekl
{EHRIEE ).

I EBIEE
UK Bl K A B F I AT A ek A E B % R R AT AL .
B HHRIAIRIAZEREFIRSET (518118), #] LA B WK #%

ORI S A N 0 B A 3 O 2 I W A
SRR RGIERE . TEA(E RSB ROMKT.

+5VFI+3.3V
MAX2066 1) 57 b — A e 2 R I +3.3VHELH, {HAEX
FhIE LR RGERMEFEARIG A T R .

I FBE LR

MAX20662&MAX2065 #4450 VGA IR A, MAX2066
R as . A EDACE SR E . A 10 B A/
HG I BATE AR (R 5) . F R T B i A/ 5 | B
AT m 0 (522 T J L) -

MAXIMN

50MHzZE 1000MHz 5 46 1 .

Al BT/ HATIEFIRIE F VGA
R4, MBETARSEE

STATE_A | STATE_B
0 0

DIGITAL ATTENUATOR

Preprogrammed attenuation state 1

Preprogrammed attenuation state 3

1 0 Preprogrammed attenuation state 2
0 1
1 1 Preprogrammed attenuation state 4

HREE

MAX2066283: (AL (1) 51 IEC & A B T~ 5080 5 2 1) A4 1A
JRFIAR S50 ST A SR

MAX2066 3% FH405 | i 74 5 QFN-EP£f 255 , 46 4% (EP) 12
T — 3B KA E . 222 MAX2066) PCB %
WA HEPHH, X —SAEH xH. B4, EPSHRA
i 0 3 15 7 B0 1 I LR PR A2 . EPAAR R EE I — &R
Hit fLAR BRI PCBIHLZ .

£5. MAX2065/MAX2066 85 | il 3k =514

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

19
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MAX2066

50MHz Z 1000MHz &5 2614 /& .
A B 1T/HITERIRIHF VGA

6. 813 FR B T HHE(HCHE)

DESIGNATION VALUE SIZE VENDOR DESCRIPTION
C1,C2,C7 10nF 0402 Murata Mfg. Co., Ltd. X7R
C83, C4, Ce, C8, C9 1000pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitors
L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC
R1, R1A 10Q 0402 Vishay 1%
R2 (+3.3V applications only) 1kQ 0402 Panasonic Corp. 1%
R3 (+3.3V applications only) 2kQ 0402 Panasonic Corp. 1%

40-pin thin QFN-EP

Maxim Integrated

Vi o (6mm x 6mm) Products, Inc. MAX2066ETL+
*®7. BB B ITHELCER)
DESIGNATION VALUE SIZE VENDOR DESCRIPTION
C1,C2,C7 10nF 0402 Murata Mfg. Co., Ltd. X7R
C3, C4, Ce6, C8, C9 1000pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitors
L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC
R1 24Q 0402 Vishay 1%
R1A 0.01pF 0402 Murata Mfg. Co., Ltd. X7R
R2 (+3.3V applications only) 1kQ 0402 Panasonic Corp. 1%
R3 (+3.3V applications only) 2kQ 0402 Panasonic Corp. 1%
UA . 40-pin thin QFN-EP Maxim Integrated MAX2066ETL+

(6mm x 6mm)

Products, Inc.

BKA.

20

T HNEEE R,
o B AR B 5 R IR S AL I PR A g eh, AR
ATTEN_OUT (5| JH123) A3t 2 [R] 1% 42 — 47 0 S 5 (FE e
LC). TAELE16OMHz M, M AL = 18nH, C =
47pF (E2). = THETEMENHEFETH, 5T

GND

L

GND

L

oo

L

ATTEN_OUT

I

GND

L

VCC_AMP

[x] [s] [s] [=] [=] [3]

2. i g e AR AT g

MAXIMN




50MHz Z 1000MHz & 46 14 & .
AI B 1T/HITERIRT#HF VGA

287U 7 [ RE

dddddddds

[an]
=
[d>]
+ 400 1390 1380 1370 1361 1%} i 34! 320 131!
GNDJ-- - - - = JGND
I e BB e E
] Y _I_ 29: ATTEN N ERF NPUT
—— %] Bl =
— MAXIMN ao =
> DATA}-; | MAX2066 P
o pp—
CLK}--- =5 [---{GND
L o———s5H 52 [dF———
s (=) pp—
o S [r5:16M0
L o>——HA6 w s/
Vbp = - —
T vop_Logic)--- | = 7 2 . )
7| B PY) S
01_T_ - = T — (8
e o R
T — serpaff 5 | 5 53 JATTEN OUT H

STATE_A}-- - DRIVER AMP -4 GND
Co>—————93H 17 e
Ty
— STATE_B 0} rﬁ i—‘ i VCC_AMP cC

s 8 8] & 8| 2 '5 Sl 2] F
15} OI 2 15} a
o =
= = = =
= R1
v R3
cC
L R1A*
3 _
C2 C3 4—— —

L LT %
= = RFOUTPUT

*IN LC MODE, R1AIS A 0.01uF CAPACITOR. SEE TABLE 7 FOR DETAILS.
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MAX2066

50MHz Z 1000MHz &5 2614 /& .
A B 1T/HITERIRIHF VGA

PROCESS: SiGe BICMOS

22

4Hb
5| IBC &/ ThBEFE &
TOP VIEW
o () o () o [am} o [am} ()] [am}
= = = = = = = = = =
(&) (> (&) (> (&) (> (> (&>} (> (&>}
* 400 139; 138) 137; 1367 1357 1 34 133 132 131
GND| 1. 130 | aND
GNDf 2 l—[é}i ATTEN_IN
GND[ 3! 128 | GND
MAXI
DATAL 4 ; MAX2066 o [127 |GND
22|
CLK| 5 =2 |26 ]aND
5 sZ &
|- = .-
eS|+ w 125 | GND
M w 25
.| £ ——>~—0
voo_Loaic| 77 | & 124 |anp
T E
I o o
SERPAR| 8 — © \— 23 | ATTEN_OUT
- DRIVER AMP .

STATE_A] 9 H 122 |GND
STATE_B 10471 — 121 Jvee_amp
H1D 120 1130 114 i5) 16} 17) 1181 119 120!
= 8 8 5 8 2 5 g =

% O‘ L % o
o =
= <<
TN T
EXPOSED PAD ON BOTTOM.
CONNECT EP TO GND.
+ L f=
WH1EE

MAXIMN




HERE
(NF R EEINEE R, AW
www.maxim-ic.com.cn/packages.)
ESEEE il EE T PEEE A
407 QFN-EP T4066-3 21-0141
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