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ABSOLUTE MAXIMUM RATINGS

VCC_AMP_1, VCC_AMP_2, VCC_RG to GND .......... -0.3V to +5.5V
STA_A_1, STA_A_2, STA_B_1, STA_B_2, PD_1,
PD_2, AMPSET t0 GND ..o, -0.3V to +3.6V

-0.3V to +3.6V

DAT, CS, CLK, DA_SP to GND
DO_1, D1_1, D2_1, D3_1, D4_1, DO_2, D1_2,

D2_2,D3.2,D4_2t0 GND.....coooovviiiiiiii, -0.3V to +3.6V
AMP_IN_1, AMP_IN_2 t0 GND.........cccovevrrnn +0.95V to +1.2V
AMP_OUT_1, AMP_OUT_21t0 GND .............oceee. -0.3V to +5.5V
D_ATT_IN_1, D_ATT_IN_2, D_ATT_OUT_1,

D_ATT_OUT_2t0 GND....coooiviiiiiiiiiieie OV to +3.6V
REG_OUT t0 GND ....oooviiiiiiiiiic, -0.3V to +3.6V

RF Input Power (D_ATT_IN_1, D_ATT_IN_2) ............... +20dBm
RF Input Power (AMP_IN_1, AMP_IN_2)...........c...c...... +18dBm
0JC (NOES 1, 2) .., +12.3°C/W
OJA (NOES 2, B) ..o +38°C/W
Continuous Power Dissipation (Note 1) .........coccvvviiinnn. 5.3W

Operating Case Temperature Range (Note 4) ..-40°C to +85°C
Junction Temperature ..........c..coocoviiiiiiii
Storage Temperature Range.................

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) ..........cccooeivviiiiiiiinnn,

Note 1: Based on junction temperature Ty = TC + (6uC 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 PCB. See the Applications Information section for details.

The junction temperature must not exceed +150°C.

Note 2: 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.maxim-ic.com/thermal-tutorial.
Note 3: Junction temperature Ty = TA + (6JA 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 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.

+5V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = VcC_AMP_1 = VCC_AMP_2 = VCC_RG = +4.75V to +5.25V, AMPSET =0, PD_1=PD_2 =0, TC =
-40°C to +85°C. Typical values are at Vcc_ = +5.0V and Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 5.25 \
Supply Current IDCc 148 205 mA
Power-Down Current IbCcPD PD_1=PD_2=1,V|H=33V 5.2 8 mA
Input Low Voltage ViL 0.5 V
Input High Voltage ViH 1.7 3.465 V
Input Logic Current lIH, L -1 +1 pA

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, Vcc = VcCc_AMP_1 = VcCc_AMP_2 = VCC_RG = +3.135V to +3.465V, AMPSET =1, PD_1=PD_2 =0, Tc
= -40°C to +85°C. Typical values are at Vcc_ = +3.3V and Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.135 3.3 3.465 V
Supply Current IDC 88 145 mA
Power-Down Current IDCcPD PD_1=PD_2=1,V|H=33V 4.3 8 mA
Input Low Voltage ViL 0.5 V
Input High Voltage ViH 1.7 3.465 V
2 AKX
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RECOMMENDED AC OPERATING CONDITIONS

PARAMETER

SYMBOL

CONDITIONS

MIN TYP

MAX

UNITS

RF Frequency

fRF

(Note 5)

50

1000

MHz

+5V SUPPLY AC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, VcC = VCC_AMP_1 = VCC_AMP_2 = VCC_RG = +4.75V to +5.25V, attenuators are set for maximum gain,
RF ports are driven from 50Q sources, AMPSET = 0, PD_1 = PD_2 = 0, 100MHz < frr < 500MHz, Tc = -40°C to +85°C. Typical
values are at maximum gain setting, Vcc_ = +5.0V, PIN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

fRF = 50MHz 22.0
fRF = 100MHz 21.7
fRF = 200MHz 21.3

Small-Signal Gain G fRF = 350MHz, Tc = +25°C 18 21.0 23 dB
fRF = 450MHz 20.8
fRF = 750MHz 19.9
fRF = 900MHz 18.3

Gain vs. Temperature -0.006 dB/°C
From 100MHz to 200MHz 0.35

Gain Flatness vs. Frequency Any 100MHz frequency band from 0.95 dB
200MHz to 500MHz '
fRF = 50MHz 5.2
fRF = 100MHz 5.4
fRF = 200MHz 5.6

Noise Figure NF fRF = 350MHz 5.8 dB
fRF = 450MHz 5.9
fRF = 750MHz 6.4
fRF = 900MHz 6.7

Total Attenuation Range 30.8 dB

SsitnﬁU(t,vlsir‘ﬁgri'gtrt‘iiﬂtigf)ept OIP2 | PouT = 0dBmtone, Af = TMHz, f1 + f2 516 dBm
RF input 1 amplified power measured at
RF output 2 relative to RF output 1, all 48.8
unused ports terminated to 50Q

Path Isolation dB
RF input 2 amplified power measured at
RF output 1 relative to RF output 2, all 49.4
unused ports terminated to 50Q

MAXIN

£€90cXYIN



50MHzE1000MHz. B4t
RIT/HATESIFI R IBIEHF VGA

+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, VcC = VCC_AMP_1 = VCC_AMP_2 = VCC_RG = +4.75V to +5.25V, attenuators are set for maximum gain,
RF ports are driven from 50Q sources, AMPSET = 0, PD_1 = PD_2 = 0, 100MHz < fRr < 500MHz, Tc = -40°C to +85°C. Typical
values are at maximum gain setting, Vcc_ = +5.0V, PIN = -20dBm, fRr = 350MHz, and Tc = +25°C, unless otherwise noted.) (Note 6)

MAX2063

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
PouT = 0dBm/tone, 471
Af = IMHz, fRF = 50MHz
PouT = 0dBm/tone, 439
Af = IMHz, fRF = 100MHz
Pout = 0dBm/tone, 210
Af = IMHz, fRF = 200MHz
Output Third-Order Intercept Pout = 0dBm/tone,
Poin?[ ° OIP3 | Af = 1MHz, fRF = 350MHz 87.0 dBm
Pout = 0dBm/tone, 352
Af = 1MHz, frF = 450MHz
Pout = 0dBm/tone, 087
Af = 1MHz, fRF = 750MHz
Pout = 0dBm/tone, 265
Af = 1MHz, frRF = 900MHz
Output -1dB Compression Point P1dB (Note 7) 18.8 dBm
Second Harmonic HD2 PouT = +3dBm -54.8 dBc
Third Harmonic HD3 PouT = +3dBm -72.9 dBc
Group Delay Includes EV kit PCB delays 0.87 ns
" ) PD_1 or PD_2 from 0 to 1, amplifier DC
Amplifier Power-Down Time sup_ply Curr(;nt settles to v;/ithinp0.1mA 0.5 HS
" ) PD_1 or PD_2 from 1 to 0, amplifier DC
Amplifier Power-Up Time sup_ply curr(;nt settles to Withiﬂp1 % 0.5 HS
Input Return Loss RLIN 50Q source 23.3 dB
Output Return Loss RLouT 50Q load 24.4 dB
DIGITAL ATTENUATOR (each path, unless otherwise noted)
Insertion Loss IL 3.0 dB
Input Second-Order Intercept PRF1 = 0dBm, PRF2 = 0dBm (minimum
Poﬁnt i P2 attenuation), Af = 1MHz, f{ + (fz 531 dBm
Input Third-Order Intercept PIN1 = 0dBm, PiNn2 = 0dBm (minimum
P(E)int i I1P3 attenuation), Af = 1MHz ( 43.2 dsm
Attenuation Range 30.8 dB
Step Size 1 dB
Relative Attenuation Accuracy 0.11 dB
Absolute Attenuation Accuracy 0.23 dB
0dB to 16dB -0.4
Insertion Phase Step fRF = 170MHz 0dB to 24dB 0.6 Degrees
0dB to 31dB 0.9
4 AKX
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, VcC = VCC_AMP_1 = VCC_AMP_2 = VCC_RG = +4.75V to +5.25V, attenuators are set for maximum gain,
RF ports are driven from 50Q sources, AMPSET = 0, PD_1 = PD_2 = 0, 100MHz < fRr < 500MHz, Tc = -40°C to +85°C. Typical
values are at maximum gain setting, Vcc_ = +5.0V, PIN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Amplitude Overshoot/ Between any Elapsed time = 15ns 1.0 B
Undershoot two states Elapsed time = 40ns 0.05
Switching Speed R'.: settled to 51dB to 0dB 25 ns

within +0.1dB 0dB to 31dB 21

Input Return Loss RLIN 50Q source 21.6 dB
Output Return Loss RLouUT 50Q load 21.2 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 25 ns
Clock-t0-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

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, VCC = VCC_AMP_1 = VCC_AMP_2 = VCC_RG = +3.3V, attenuators are set for maximum gain, RF ports
are driven from 50Q sources, AMPSET = 1, PD_1 = PD_2 = 0, 100MHz < fRF < 500MHz, Tc = -40°C to +85°C. Typical values are at
maximum gain setting, Vcc_ = +3.3V, PIN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Gain G 20.9 dB
(s;tnpiut Third-Order Intercept olP3 POUT = OdBm/tone 296 dBm
Noise Figure NF 59 dB
Total Attenuation Range 30.8 dB

RF input 1 amplified power measured at
RF output 2 relative to RF output 1, all 48.8
unused ports terminated to 50Q
Path Isolation dB
RF input 2 amplified power measured at
RF output 1 relative to RF output 2, all 491
unused ports terminated to 50Q
Output -1dB Compression Point P1dB (Note 7) 13.4 dBm

Note 5: Operation outside this range is possible, but with degraded performance of some parameters. See the Typical Operating
Characteristics.

Note 6: All limits include external component losses. Output measurements are performed at the RF output port of the Typical
Application Circuit.

Note 7: It is advisable not to continuously operate RF input 1 or RF input 2 above +15dBm.

MAXIN 5
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(Typical Application Circuit, Vcc = Vec_AMP_1 = Vcc_AMP_2 = Vcc _RG = 5V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 0, PD_1 =PD_2 = 0, Py = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, Vcc = Vec_AMP_1 = Vcc_AMP 2 = Vcc_RG = 5V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 0, PD_1 =PD_2 = 0, P|y = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)

REVERSE GAIN OVER ATTENUATOR ATTENUATOR PHASE CHANGE CHANNEL ISOLATION vs. RF FREQUENCY
SETTING vs. RF FREQUENCY g BETWEEN STATES vs. RF FREQUENCY (MAXIMUM GAIN)
= 30 s 5 60 ; ; ; - 75 ; ; ; ; -
= : B8 5 REFERENCED TO HIGH GAIN STATE ‘ : RELATIVE POWERS AT RF OUTPUTS H
= : a8 POSITIVE PHASE = ELECTRICALLY SHORTER |2 \ g
£ 40 ATTEN 0dB = 40 ~1F _ 6
5 Z e =
Ll o
> E » = ®
& ATTEN 31dB & 3
= o 2]
= [l S D 4 | CH2 TO CH
g - v E = % [ cHiTOCH? S \>7
=
S 0 = 10 35
g z \
= =
< 8 Z 30 25
50 250 450 650 850 1050 & 50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MH2) RF FREQUENCY (MHz)
CHANNEL ISOLATION vs. RF FREQUENCY
(MINIMUM GAIN) NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
75 T T T T o 9 2 9 3
RELATIVE POWERS AT RF OUTPUTS |2 : :
. 6 To=+85°C g
/ = =
=)
= ® & "] — = I
2 2 — — 2 5 L~ ‘f/
- CH1T0 CH2 o o
2 s — 2 | 1 2 |~
= 2 S 5 Vg = 4.75V, 5.00V, 5.25V
S Wi ] To=+425°C
4 T¢ = -40°C 4
CH2TO CHI ‘
2% ‘ 3 3
50 250 450 650 850 1050 50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MH2) RF FREQUENCY (MHz)
OUTPUT P14 vs. RF FREQUENCY OUTPUT P14B vs. RF FREQUENCY
2 e 2 ‘ o
T¢ = -40°C g ) g
20 | & 20 Ve =5.28V z
= == z /\\H\
S e c —
g " /TI—\\\ s 18 4'—
< To=+85°C \\\ & |vec-amv ‘ A
E 16 \ § 16 Vee =5.00V |
5 N =
“ R
1 Te=+25°C N B
™
12 12
50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)

MAXIN 7

£€90cXVYIN



MAX2063

50MHzZ1000MHz. 414 E.
B1T/HITE SR BIEHF VGA

A TIFHFIE(4E)

(Typical Application Circuit, Vcc = Vec_AMP_1 = Vcc_AMP_2 = Vcc _RG = 5V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 0, PD_1 =PD_2 = 0, Py = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, Vcc = Vec_AMP_1 = Vcc_AMP 2 = Vcc_RG = 5V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 0, PD_1 =PD_2 = 0, P|y = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)
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4 o w4857 — 4 Viog = 4.75V, 5,00V, 5,25V
S .
5 250 450 650 850 1050 5 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX2063

50MHzZ1000MHz. 414 E.
B1T/HITE SR BIEHF VGA

AU TERE 1 (55)

(Typical Application Circuit, Vcc = Vec_AMP_1 = Vcc_AMP_2 = Vcc RG = 3.3V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 1, PD_1 =PD_2 = 0, PN = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

10

—
no
(=}

=
o

o
S

90

80

70

60

SUPPLY CURRENT vs. Vgg

GAIN vs. RF FREQUENCY

3.1

= 24 ‘ o 24 .
‘ < ‘ Vee =3.3V g g
L 10-40C g To =-40°C z :
e . | Voe = 3465V
§ o Te=w50 22 N 2
s [ g
= — S\ = e —
s To - 485°C \\ 3 Vg = 3135V
} 18 g 18
Tg =+85°C \/
| 16 16
32 33 34 35 50 250 450 650 850 1050 5 250 450 650 850 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
0 : . g 0 ‘ .
s Voo =33V |2 e Voo =33V |
&) <4 = S
. é
B 160B o 8
5 \L = 1608, 3108, #°
Z 0 | 2
= E g0 |os | B
- NS == e
& -3 ‘ o
= AN =
= 408 SR o
= -40 1 1dB =
= 3108 = {408
5 5 —0dB
= 50 S
50 250 450 650 850 1050 5 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
9 T 8 ~
‘ Voo =33V g 9 2
8 |—Tc=+85°C g 8 g
: L /-/ - Voo =3 136V =
s =T L g =
2, | _—T7% S, ——
£ - LB
% \/v // § W"T VCC’S-SV
g PR~ Te =+25°C g 5 Vg = 3.465V
=
4 To = -40°C 4
8 3
2 2
50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
AKX

GAIN vs. RF FREQUENCY




50MHzZ1000MHz. B4 E.
FBIT/HITESIBIWBEHF VGA
BB TR (5E)

(Typical Application Circuit, Vcc = Vee_AMP_1 =Vcc_AMP 2 = Vcc RG = 3.3V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 1, PD_1 =PD_2 = 0, P|y = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)

OUTPUT P14s vs. RF FREQUENCY OUTPUT P14B vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY
16 T w 3 16 o 50 ; ; <
7o =+25°C Voe =33V |2 2 PouT = 0dBm/TONE |2
y \l\ % b g Voo =33V %
- — |~ Tc=-40°C Ve =33V 10
é \ / é E L Tg=-40°C
ER N 5 12 [voo-a06 TN = X
& \ \ T \ =30 N
= =)
T 10 To =+85°C — \/\ 2 4 E \\ To=425°C
s ] @ N RN
8 — B I ~~—
N—- 8 Veo =3.135V Tg=+85°C \\
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 (MHz)
OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. ATTENUATOR STATE 2ND HARMONICG vs. RF FREQUENCY
50 ‘ ‘ - 34 — . 80 ‘ 3
PouT = 0dBM/TONE |2 R ETREY g /\ Veo=33v [
g » | To=-40°CLSB, USB ___ Pout = 0Bm/TONE |- 70 Pour=36m _ 2
e 3 fAF = 350MHz : E
40 _
£ Ve = 3.465V g T y £ &
g s o T¢ = +25°C
2 ! e To = +25°C LSB, USB Z \E<C | To = +85°C
=9 = 2 S 50 N
= Vg =33 2 J & \
) =
= Voo =3.135V S % i S« | N
20 Tc = +85°C LSB, USB To - 40°C 5
2 30 =
10 2 20
50 250 450 650 850 1050 0 4 8 12 16 20 24 28 50 250 450 650 850 1080
RF FREQUENCY (MHz) ATTENUATOR STATE (dB) RF FREQUENCY (MH)
2ND HARMONIC vs. RF FREQUENCY 2ND HARMONIC vs. ATTENUATOR STATE
80 ' 3 80 T T [t
Pour =3dBm |2 \J Vee=3.3V L
g Pour=3dBm  [§
0 g 70 \f/\a\ frF = 350MHz—|
8 VoG = 3.465V g ] \-\
S = To = +85°C
2 S 60— oF SN
= = \
z " N £ Te=425C |~
= \\ Ve =3.3V B
2 40 | =)
& TN N
R
30 ——— 40
Voo =3.135V
‘ T = -40°C
20 30 | |
50 250 450 650 850 1050 0 4 8 12 16 20 24 28
RF FREQUENCY (MH2) ATTENUATOR STATE (dB)
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MAX2063

50MHzZ1000MHz. 414 E.
B1T/HITE SR BIEHF VGA

HATIEFFE(£)

(Typical Application Circuit, Vec = Vec_AMP_1 = Vcc_AMP_2 = Vcc RaG = 3.3V, attenuators are set for maximimum gain, RF ports are
driven from 50Q sources, AMPSET = 1, PD_1 = PD_2 = 0, PN = -20dBm, frr = 350MHz, Tc = +25°C, unless otherwise noted.)
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3RD HARMONIC (dBc)

3RD HARMONIC (dBc)

OUTPUT IP2 (dBm)
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3RD HARMONIC vs. RF FREQUENCY

Voo =3.3V
Pout = 3dBm

MAX2063 toc46

Tc=-40°C

Tc=+25°C

S

| Tc=+85°C \\

~

50 250 450 650 850 1050
RF FREQUENCY (MHz)

3RD HARMONIC vs. ATTENUATOR STATE

Vee=3.3V
Pout =3dBm
fRF = 350MHz

MAX2063 toc48

| 70--40°C

A/‘\ —-T"

Tc=+25°C

— —
Tg=+85°C
| 1
0 4 8 12 16 20 24 28
ATTENUATOR STATE (dB)

OUTPUT IP2 vs. RF FREQUENCY

PouT = 0dBm/TONE

IAX2063 toc50

Ve = 3.465V

§\|

N

N

N

3V
X

Vee =3.135V

\ \
50 250 450 650 850 1050
RF FREQUENCY (MHz)

T

3RD HARMONIC (dBc)

OUTPUT IP2 (dBm)

OUTPUT IP2 (dBm)
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3RD HARMONIC vs. RF FREQUENCY

PouT = 3dBm %
Ve =3.465V
\L Vo = 3135V
~—H
Vee =33V S

50 250 450 650 850 1050
RF FREQUENCY (MHz)

OUTPUT IP2 vs. RF FREQUENCY

\ \ Vee =33V
Tc=+85°C Pout = 0dBm/TONE
|

N\
\Q%X

Te=425°C \I\\\ B

Tg=-40°C ﬁ<

50 250 450 650 850 1050
RF FREQUENCY (MHz)

IAX2063 toc49

OUTPUT IP2 vs. ATTENUATOR STATE

PouT = 0dBM/TONE. fRF = 350MHz

AAA /A'?/\‘\ :/ic\= 33V
Tp=+85°C
\,\

Tc =-40°C To=+25°C

MAX2063 toc51

0 4 8 12 16 20 24 28
ATTENUATOR STATE (dB)
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50MHzZ1000MHz. B4 E.
E1T/HITEFIBI B IEHF VGA

5| &
e R
= ENT- =
VW e g o dedanee
[d>) << a O << < c <<« & o << [da]
1361 135} 1341 1331 182{ 1311 130} 129 128} 27 126 125 ]
Vee_amp_1 | 3 3 Vee_Amp_2
GND |3 P el
GND |2 § GND
GND [40: L 121] DASP
GND |4 {120 GND
D41 maxim T gl gy
D_ATT_OUT_1 MAX2063 * D_ATT_OUT 2
D3_1 = j D32
D21 DIGITAL DIGITAL § D22
D1_1 ATTENUATOR 5 | SPI ATTENUATOR| @ D1_2
1 :
0_t 47 L il ALl
eNp 480 | | [ =Y 1 EE] NeD)
s LIl i
(% ;\ oo g é 2 (%
! < < !
£ 5 6 =
D‘ DI
THIN QFN
(7mm x 7mm)
51RIi B
EL] E4 Ihak
1,12, 13, 20,
22, 23, 25, m
28, 33, 36, GND
38-41, 48
2 D_ATT_IN_1 SAHFEREERFIAN(GOQ), BB, EZINERBERBER.
HFRRBTRETRRSZERN, BiEl.
3 STA_A1 REA ®EB HEERE
BHEBF -0 BHEBF -0 TRIBIRTS
BHEBEF -1 BHEBEF -0 TRIBIRAS2
4 STAB. 1 BEET -0 BEET -1 WHERRDSS
BHEBT - 1 BHEBF = 1 RIS 4
5 DAT SPIZHERI N
6 CLK SPIBTEHEI N
7 CS SPI AR N o
V.V 4V 13
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MAX2063

50MHzZ1000MHz. 414 E.
E1T/HITEFIBI B EHF VGA

SIBIERE (%)
EL:] AR IhekE
TaIERIRIMIN, EREEI3.3VE SV, Voo R ASRENI AR ASMNEBT A BB 4EFE, A 10nF
8 Vee ra RAZHIZSIM, RANRATERILIIL MSE.
HFrERRTRERRRSZERN, BE2
9 STAB 2 REA ®EB BT
BIHET -0  ZHEBET -0 TRLRAIRAS
BIEET - | BT - 0 TRERAZIRAS 2
10 STA A 2 ZiEBT =0 BB = 1 TNARFRIRZS3
o BIRET - | BT - | TN
11 D_ATT_IN_2 ST FZRBRFFIA(GOQ), HIE2. FEINERBEMER.
14 DO_2 |BITHEBIEE N, B2, BIF0 = *H; B = B8k
15 D12 2B RSB IEMN, W82, BIB0 = KM B = [FEk.
16 D2 2 4B REBIEM N, B2, B0 = XH; BH1 = k.
17 D32 SBE RSB, WilE2. 1BB0 = XMF; BiE1 = {FhE.
18 D_ATT OUT 2 | SA#HFE R (500), BiE2. FEIMEREMESR, HiL1000pF BRZEREZIAMP_IN_2.
19 D4 2 16dBE RiER M N, BiE2. T80 = XH; B4 = {F4E.
PR B RITHHATIRGNER M. HDA_SPIR B BRI, HEFRITIRG), WDA_SPIZE AIBHE
21 DA_SP 0, EFHITIES.
24 VCC AMP 2 IREh AR EIRAN , 8182, FERATRESRIMIZS MR B L3 10nF SR E A,
26 AMP_IN_2 IRFNALAZREIA(50Q) , 1BIE2. 18I 1000pF BAEREZID_ATT OUT 2.
27 PD_2 FWHRE, BiE2. IERIEIESER 2.
29 AMP_OUT 2 | IEEIMUAEMIH (500), MiE2. FEAMP OUT 25Vee zEliERE FhiBR.
30 REG_OUT faEstd, BT PR AEK.
33V, RN ARHIREIRE. Voo avpiFAVee avp2 K33V, 1Z5IHE AP
31 AMPSET SVALEERT, EA121E0.
32 AMP_OUT 1 | IEBIHCAZRHILE(500), B 1. TEAMP OUT_15Vee ZIB1ESRE FHida Rk,
34 PD_1 KRG, BiE . FRRIEESER2.
35 AMP_IN_1 IR ARR AN (GOQ) , 1BiE 1. 18id 1000pF B FIEERID_ATT_OUT 1.
37 VGG AMP. 1 IREhp AR IR, B8 . ZERAAEFEILIZSI ML B R OnF5 KB A,
42 D4_1 16dBEZRIERIBAEMIN, 1B 1. BEE0 - XM, BT - Ak
43 D_ATT OUT 1 | SNHFEEEME(G00Q), BiEl. EBIMNEREMRED, BT 1000pF BEEZEEAMP_IN_I.
44 D3_1 SBITEFZAEMAN, WiE 1. BHO = XM, BH1 - F5k.
45 D2_1 ABTEESEE N, i1, B0 = XHF; B8 = {$aE.
46 D1_1 2B RSN, 1BiE1. B0 = XH; 231 = FEE.
47 DO_1 IBIUEEZEEA, B8 1, B0 = XkH; BH1 = 6L
— EP RIRR, WFBEREIGND. WS HEEREI AR PCBE I X I A 7| F R AR, HE3REI.
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50MHzZ1000MHz. B4 E.
E1T/HITEFIBI B IEHF VGA

£ A
MAX20635 4 M EHF VGAZ—B AN S eI AR,
33 50MHzZE 1000MHz S ZRSEE. 500 O8N AmiE
iTe BB NMBEER TN HFE=Has, AJ1EH#31dB
FOIB IR 4], B BT ATAR AL AR B8 IR B % 1T SRR S 4 &5
S IP3. ENFFAEINFEIEFR.

B SPI A ZEOEFEAMININEHE N N FE R EE;
HAFUIdBEKEISNHITELES, AT TEEA
31dB. IZS RIS INT HRET R IER, ATEERERES
s I —Fh, AP B SPIEROMELIR B Mg s
WM. 2N I HORR SIS B A A P IR R E B4 T E S =R
REHEM—1, TEXNSPIRLET R
FASBEERRAMABENE —RBEERFANFIRF
W, BYESEETMUMMUNF (MARIEEANE—H)
HOIP3 (MAKFBEEARE—R). ZanFRiZ MR A
24dBHIMI K 2 (M ARZRAS), HEERARNFHA5.6dB (8
EERBOFENRE), HRE+41dBmAIISOIP3. X4
MAEEIZ RSB E SN A 5288 AEARVGA
S =28

SIT#FR B a5 125
BREER TR S BF TR, AT SR BsASSE B Sl
BN HFRAFAEIIBETSEE. 1dBFK, FIETE
RES R FAITR A ILSPIEORE. B5SEM AR R
DR IATHRARFZE, KAFELFR XERFHHRA
AT BRI S T EAZ E o

Uitz oS
B EEF I 24dBE EH E S LA AR SRR
KRBT 50MHz Z 1000MHZ B BB B £ 14 FE R AT

MICROWIREZNational Semiconductor Corp. RIFFro

MAXIN

*®1. 2§24

DA_SP DIGITAL ATTENUATOR

0 Parallel controlled

SPI controlled (control voltages show up on the

! parallel control pins)

F2. TIEEK

RESULT | Vcc (V) | AMPSET PD_1 PD_2
5 0 0 0
All on
3.3 1 0 0
AMP1 off 5 0 1 0
AMP2 on 3.3 1 1 0
AMP1 on 5 0 0 1
AMP2 off 3.3 1 0 1
5 0 1 1
All off
3.3 1 1 1
AES
TEREC

AL TEE+3.3VRIRBE, B2 MERLMIER.
AMPSETSIMBEZEAREN THITELRE, WR2HT
o AN, ERTRAM TR H MRS R M, AR R E A
BRI, FARRBESER2 I TNRERE.

SPIEOfMZ R IZE
HFr AR R AL F KB 34 SPI/MICROWIRE™3&
BBITEOITES. BANSEMHIE, MSBER, HET
CS#TBRM. A28 IR AT IR BEE —HITaE, 5528
NHEATIREE R RME. BCSAMBERN, HHE
¥, BIEERSNEAEBAN. BCSHKETRTHER, &
EEE, AEREFZE(E). R3GHTSPIKIEREN
BIFAER.
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MAX2063

50MHzZ1000MHz. 414 E.
B1T/HITE SR BIEHF VGA

B HFRA I
DO:D7  REfI, EFTZHEO D28:D35
D8:D12  FHmERAR 1 D36:D40
D8 = 1dBfiz, D9 = 2dBfiz, D10 = 4dBfi,
D11 = 8dBfiz. D12 = 16dBft
D13:D17 FRERBIRTS2 D41:D45
D13 = 1dBfiz, D14 = 2dBfi, D15 = 4dBfi,
D16 = 8dBfi. D17 = 16dBft
D18:D22 M4HRERBIRTS3 D46:D50
D18 = 1dBfiz, D19 = 2dBfiz, D20 = 4dBfi,
D21 = 8dBfi, D22 = 16dBfI
D23:D27 F4RmBERERSA D51:D55

D23 = 1dBfiz, D24 = 2dBfi, D25 = 4dBfi,
D26 = 8dBfiz, D27 = 16dBfL

B2MHF R A RIE
REf, ETZHE0
TRIZ R AR 1
D36 = 1dBfiz, D37 = 2dBfiz, D38 = 4dBfi,
D39 = 8dBfi, D40 = 16dB1
4RI RURAS 2
D41 = 1dBfi, D42 = 2dBfi, D43 = 4dBfi,
D44 = 8dBfiz, D45 = 16dBfx
TRIET RN 3
D46 = 1dBfiz, D47 = 2dBfiz, D48 = 4dBfi,
D49 = 8dBfi, D50 = 16dBf
RIS 4
D51 = 1dBfiz, D52 = 2dBfiz, D53 = 4dBfi,
D54 = 8dBfi, D55 = 16dBf

M LSB
DAT DN >< D(N-1) :>< D1 >< DO
CLK T f T { ---------------------- M
- B e
! | ‘ | lew
_ 3 lcs " lcH 3
CS !
! ‘ >
> s
! 1 —> -
| [EW |
NOTES: DATA ENTERED ON CLOCK RISING EDGE.
ATTENUATOR REGISTER STATE CHANGE ON CS RISING EDGE.
N = NUMBER OF DATA BITS.

1. SPIATFE

16
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*3. SPI#REER

50MHzZ1000MHz. B4 E.
E1T/HITEFIBI B IEHF VGA

FUNCTION BIT DESCRIPTION
D55 (MSB) 16dB step (MSB of the 5-bit word used to program the digital attenuator state 4)

2nd Digital Attenuator b4 8dB step
State 49 D53 4dB step

D52 2dB step

D51 1dB step

D50 16dB step (MSB of the 5-bit word used to program the digital attenuator state 3)
2nd Digital Attenuator D49 8dB step
State 39 D48 4dB step

D47 2dB step

D46 1dB step

D45 16dB step (MSB of the 5-bit word used to program the digital attenuator state 2)
2nd Digital Attenuator pad 8dB step
State 2g D43 4dB step

D42 2dB step

D41 1dB step

D40 16dB step (MSB of the 5-bit word used to program the digital attenuator state 1)
2nd Digital Attenuator D39 8dB step
Sate 19 D38 40B step

D37 2dB step

D36 1dB step

D35

D34

D33

D32 , )
Reserved D31 Bits D[35:28] are reserved. Set to logic 0.

D30

D29

D28

D27 16dB step (MSB of the 5-bit word used to program the digital attenuator state 4)
1st Digital Attenuator D26 8dB step
State ?1 D25 4dB step

D24 2dB step

D23 1dB step

D22 16dB step (MSB of the 5-bit word used to program the digital attenuator state 3)
1st Digital Attenuator D21 8dB step
State g D20 4dB step

D19 2dB step

D18 1dB step

D17 16dB step (MSB of the 5-bit word used to program the digital attenuator state 2)
1st Digital Attenuator b1 8dB step
State g D15 4dB step

D14 2dB step

D13 1dB step

MAXIN

17
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MAX2063

50MHzZ1000MHz. 414 E.

BT/ HATIEFIRI B IE L F VGA

#&3. SPIZREE ()

FUNCTION BIT

DESCRIPTION

D12 16dB step (MSB of the 5-bit word used to program the digital attenuator state 1)

D11 8dB step

1st Digital Attenuator

State 1 D10 4dB step

D9 2dB step

D8 1dB step

D7
D6
D5
D4
D3
D2
D1

DO (LSB)

Reserved

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

FIRFTES S %R EHMF R Brs
ATIER25nsREYIHRAE S, B ABRRARRMA—
NHBR S AL TR RO XMARTFBE R FIEE 5]
HEZ(00_ _ZED4_ )BT REZEFHIERE(FRS).
BHEINES R LR E BFREESPIEONRIZERN. £
1] SPIS 4 B IR R AR 2 PR 45 2 B AL &35 2 50 25 A IR 18] o
B EZEESMFFTED, AARIE "REET" 85
R (AGC) R A KM F = AR S A RE
TR, BHFREHRHASPIRELEGN, 8 M FREREN
EH B ERINATES S BN E (S 14-17F05] 3 1942
HEFRRRR2, SIH42F05I M 44-ATEEBIHFRORmR1).
L F AR T SPIHERIRZURS, FHATIEHIS W T i

“BEE” TR IE R AT
A REBAEANTMER BER B RME "E " Bk,
5 RS B ZM, "R B FE AR
HFENANFE R ENHFERRSHEE—D, ERTE
W SPIR A EHRIZAIE R ER .

18

XA TR E SR RS A TR LR EE S,
B4R INRERT ME R F 2R R 09 | /OB R 5 fEek 2.51% (5
MEFIALE 1 e 2 MESIAL), BARBUR TP EREPRSH.
FAFPRIBIESTA_A_1FASTA_B_1 (=R 2XMNFSTA_
A_2FISTA_B_2)ZEHMN3I IR BT ERNERRE (S
EROMETE). FIHSTA_A_15IHI(1MERIAL) AT RS R 2
MR ENRBRA, EEMASTA_A_I1ASTA_B_1
S RSIG), AIMREA ML IRENTRRTS.
Blan, RIRAGCR AR ZF#HSE T RARE, MR ERSR
EEA—BHIB. 1ZAGCREEFEX AR EKER
HE T U RADCE R TIMESHITHS TR %R
B, SRERITIEIRE (B SPIS L) 2MRRRE: —
MREBTRESSEDZET, 57— DREBTLETR
55
BRABEN—MI/OSIEI(BISTA_A_ 1= HI6L) #ATH= I,
BIRTTERR SRR S TRAE il < Bl IR T4k o

MAXI N




50MHzZ1000MHz. B4 E.
E1T/HITEFIBI B IEHF VGA

FEM, MPEREBEZAN/OSIEI(BISTA_B_1#=l
) IRE B ZRRS. IH IR R EFEE
BHHAELHNTLABERE, ILREFAFTEZINEDS
HmigE, HEARITIEMERNENX, BEAFRZ 5
SR ENAENERERT (RN TLBFERERN
TE L) HIRL A o

AT
PR FRES LRI -
1) BEER
2) MBIESIES

R4, WFREBFZE(FTES, DA_SP =0)

HEEER
RIS ML B R B TR IR R SR BME R
DIALTHEIME. AR A485IHERIQFN-EPH 2, HR
IRE (EP)IRHT—FAETHRAMEEE. ZEFHFHIPCB
T FEFBEPEHR, X—nfFBXRGE. B EPERS
W EREFEE LB RER. EPRMEZBET—RS
R FLIFZRIPCBAIE.

RTLAHTHB N AT AHE.

INPUT LOGIC = 0 (OR GROUND) LOGIC =1

DO_ _ Disable 1dB attenuator Enable 1dB attenuator
D1__ Disable 2dB attenuator Enable 2dB attenuator
D2__ Disable 4dB attenuator Enable 4dB attenuator
D3__ Disable 8dB attenuator Enable 8dB attenuator
D4__ Disable 16dB attenuator Enable 16dB attenuator

R5. THF 1A RIERBIRTIRE (DA_SP = 1)

STA_A_1 STA_B_1 SETTING FOR DIGITAL ATTENUATOR 1*
0 0 Preprogrammed attenuation state 1
1 0 Preprogrammed attenuation state 2
0 1 Preprogrammed attenuation state 3
1 1 Preprogrammed attenuation state 4

*HISPI 452 I D8:D27E X (15 BiESE%3).

*6. FREER2MAIRIZT ARSI E (DA_SP = 1)

STA_A 2 STA_B_2 SETTING FOR DIGITAL ATTENUATOR 2*
0 0 Preprogrammed attenuation state 1
1 0 Preprogrammed attenuation state 2
0 1 Preprogrammed attenuation state 3
1 1 Preprogrammed attenuation state 4
*BISPI 4 #2 (2 D36:D55F X (141 Z#3)

MAXIN
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MAX2063

50MHzZ1000MHz. 414 E.
B1T/HITE SR BIEHF VGA
F7. BB BB R TTHE

Maxim MAX2063ETM+

DESIGNATION QTY DECRIPTION COMPONENT SUPPLIER
c1, 592 5163 C8, 6 ;Aou(ig?aFé;EAiCSi?Ezég%?(‘)?J Murata North America Electronics, Inc.
C%EZCC%E 5 IIAOur:ZtZa(g;K/ilt%ZF(%(;iOE?OSK Murata North America Electronics, Inc.
C15 1 ;Aiiainggﬁj;éggg?mOSK Murata North America Electronics, Inc.
R
U1 1 VGA (48-pin thin QFN-EP, 7mm x 7mm) Maxim Integrated Products, Inc.

20
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50MHzZ1000MHz. B4 E.
E1T/HITEFIBI B IEHF VGA

H7Y f7 PR

RF
OUTPUT 1

C6

g

C1

RF
4 OUTPUT2

C13

(ep]
hile

INPUT 1

8

e
INPUT 2

— Ml Y o~
= 2 o5l 2 =
p—— a! I a g (_,)| a! ol al =y
=4 = l=Y =4 I I Il = = Bl B I B
| <| oo O| <| <<| = <| O| | <| O
Voo 1361 135! 1341 1331 1321 1311 1301 1291 1281 127 126 125 Vee
1 Voe_Avp_1 ‘ SR AR SRty S ehts LEbte SR ST 7Y Vee_amp_2 T
C4l GND [0 23 GND LCH
o—— _L [ o o ACTIVE ACTIVE s P 1L T ==
= = BIAS BIAS 1 S T
— GND o1 DA_SP —
= 6D [0 | o —
L D41 [ EXPOSED | i |D42 L
[ >——{#H~ maxem op g ——< 1=
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