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ABSOLUTE MAXIMUM RATINGS

VCC_t0GND ..o -0.3Vto +5.5V RF Input Power (ATTENT1_IN, ATTEN1_OUT,
VDD_LOGIC, DATA, CS, CLK, SER/PAR, VDAC_EN, ATTENZ_IN, ATTEN2_OUT) ..coiiiiiiiiiiiiie +20dBm
VREF_SELECT ..ot -0.3Vto (VCC_ + 0.3V)
STATE_A, STATE_B,DO-D4.........ccceen -0.3Vto (VCC_ + 0.3V)
AMP_IN, AMP_OUT, VREF_IN,
ANALOG_VCTRL ..o -0.3Vto (VCC_ + 0.3V) 0JC (NOLE B) ..o +10°C/W
ATTENT_IN, ATTEN1_OUT, ATTENZ2_IN, Operating Temperature Range (Note 4).....Tc = -40°C to +85°C
ATTENZ2_OUT ..o -1.2Vto + 1.2V Maximum Junction Temperature .............ccccccoeeiiiinennn. +150°C
RSET 10 GND ..o -0.3Vto + 1.2V Storage Temperature............ccccoooviiiiieon, -65°C to +150°C

Lead Temperature (soldering, 10S) ........cccoovviviiiiiiiieenn. +300°C

Note 1: Based on junction temperature Ty = Tc + (6yc x Vo 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 Vce 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 = +3.0V to +3.6V, 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 3.0 3.3 3.6 \
Supply Current lcc 60 80 mA
LOGIC INPUTS (DATA, CS, CLK, VDAC_EN, VREF_SELECT, SER/PAR, STATE_A, STATE_B, D0-D4)
Input High Voltage ViH 2 V
Input Low Voltage ViL 0.8 \

+5V SUPPLY DC ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Vce 4.75 5 5.25 Vv
Low-current (LC) mode 73 93

Supply Current Icc , mA
High-current (HC) mode 124 146

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

Input High Voltage VIH 3 vV

Input Low Voltage ViL 0.8 V

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 = +3.0V to +3.6V, T¢c = -40°C to +85°C. Typical values are at Vcc = +3.3V, HC mode with attenua-
20dBm, frr = 200MHz, and T¢ = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency Range fRF (Notes 6, 7) 50 1000 MHz
Small Signal Gain G 18.8 dB
S;trﬁm Third-Order Intercept OIP3 Pout = 0dBm/tone, maximum gain setting 37.5 dBm
Noise Figure NF Maximum gain setting 6.7 dB
Total Attenuation Range Analog and digital combined 61.5 dB

+5V SUPPLY AC ELECTRICAL CHARACTERISTICS

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

noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency Range fRF (Notes 6, 7) 50 1000 MHz
200MHz 19.4
350MHz, Tc = +25°C 17.5 18.7 19.7
Small Signal Gain G 450MHz 18.2 dB
750MHz 16.4
900MHz 15.6
Gain Variation vs. Temperature -0.006 dB/°C
) Any 100MHz frequency band from 50MHz
Gain Flatness vs. Frequency 10 500MHz 0.5 dB
200MHz 6.5
350MHz, T¢ = +25°C (Note 7) 6.8 8
Noise Figure NF 450MHz 7 dB
750MHz 7.8
900MHz 8.2
Total Attenuation Range Analog and digital combined 61.5 dB
S;ﬁ“t Second-Order ntercept OIP2 | Pout = 0dBmitone, Af = TMHz, f1 + f2 63 dBm
200MHz 42
. OB 350MHz 40
ouT = m/tone,
HC mode, Af = MHz |-22OMHZ 39
750MHz 36
ird- 900MHz 35
Oqtput Third-Order Intercept oIP3 dBm
Point 200MHz 40
. 4B/ 350MHz 38
ouT = 0dBm/tone,
LC mode, Af = 1MHz |22OMHZ 37
750MHz 35
900MHz 33
M AXI/W 3
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

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

noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output -1dB Compression Point P1dB 350MHz, Tc = +25°C (Note 8) 17 18.7 dBm
Second Harmonic (P,\%f[; ;)+3dBm, fRF = 200MHz, Tc = +25°C -60 -67 dBc
Third Harmonic (Ph?otg ;)+3dBm' fRF = 200MHz, Tc = +25°C | 24 -83 dBc
Input Return Loss 50Q source, maximum gain setting 18 dB
Output Return Loss 50Q load, maximum gain setting 18 dB
DIGITAL ATTENUATOR
Insertion Loss 2.5 dB
:Drwop;;Jtt Second-Order Intercept P2 :R+|:1f2: 0dBm, Prr2 = 0dBm, Af = 1MHz, 50 dBm
Input Third-Order Intercept Point [1P3 PRrF1 = 0dBm, PRrr2 = 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 19 dB
Output Return Loss 50Q load 19 dB
ANALOG ATTENUATOR
Insertion Loss 1.2 dB
:Dnopirtjtt Second-Order Intercept P2 EeRtZL; Cicfilirq';ﬁ;g; SofIZBm maximum gain 70 dBm
Input Third-Order Intercept Point [1P3 :gtiilwg:, O;Eﬂ,\;ﬁ? = 0dBm, maximum gain 36 dBm
Attenuation Range Analog control input 31.1 dB
Gain Control Slope Analog control input -12.5 dB/V
Maximum Gain Control Slope Over analog control input range -35 dB/V
Insertion Phase Change Over analog control input range 18 Degrees
Group Delay Maximum gain setting 0.98 ns
Group Delay vs. Control Voltage Over analog control input range -0.25 ns
Analog Control Input Range 0.25 2.75 \
4 AKX
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

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

noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Analog Control Input Impedance 80 kQ

Input Return Loss 50Q source 22 dB

Output Return Loss 50Q load 22 dB

D/A CONVERTER

Number of Bits 8 Bits
DAC code = 00000000 0.25

QOutput Voltage Vv
DAC code = 11111111 2.75

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-to-CS Setup Time tes 3 ns

CS Positive Pulse Width tEw 7 ns

CS Setup Time tEws 35 ns

Clock Pulse Width tcw 5 ns

Note 5: All limits include external component losses. Output measurements are performed at RF output port of the Typical

Application Circuit.
Note 6: Operating outside this range is possible, but with degraded performance of some parameters.

Note 7: Guaranteed by design and characterization.
Note 8: It is advisable not to operate continuously the VGA RF input above +15dBm.
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(Vece = +5.0V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-

ence used, unless otherwise noted.)
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(Vece = +5.0V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)

$21 PHASE CHANGE OVER DIGITAL GAIN OVER ANALOG ATTENUATOR
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(Vece = +5.0V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)
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(Vece = +5.0V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)
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(Vece = +5.0V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)
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DIGITAL ATTENUATOR STATE (dB)
DAC VOLTAGE vs. DAC CODE
g
/
/
//
Te =-40°C, +25°C, +85°C
0 32 64 9 128 160 192 224 256
DAC CODE
DAC VOLTAGE DRIFT vs. DAC CODE

| Tc CHANGED FROM +25°C T0 -40°C

MAX2065 toc4

<
T~
AT\

I~~~

—Tc CHANGED FROM +25°C TO +85°C

0

32

64 96 128 160 192 224 256
DAC CODE

DAC VOLTAGE (V) 0IP2 (dBm)

DAC VOLTAGE CHANGE (V)

75

70

65

60

55

50

45

40

3.0

2.5

2.0

0.0100
0.0075
0.0050

0.0025

-0.0025
-0.0050
-0.0075

-0.0100

0IP2 vs. ANALOG ATTENUATOR STATE

Pour = -3dBm/TONE
RF = 200MHz |

MAX2065 toc3!

[~ T =-40°C
To=+25°C
v
f T~
Tg=+85°C

0 32 64 9 128 160 192 224 256
DAC CODE
DAC VOLTAGE vs. DAC CODE
E:
/
//
Ve = 4.75V, 5.00V, 5.25V
0 32 64 9 128 160 192 224 256

DAC CODE

DAC VOLTAGE DRIFT vs. DAC CODE

— V¢ CHANGED FROM 5.00V T0 5.25V

MAX20865 toc4:

L Voc CHANGED FROM 5.00V TO 4.75V

0

32

64 96 128 160 192 224 256

DAC CODE
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50MHzZE 1000MHz S 4: &, B E1T/
HITIEFIRIEH/EF VGA

BT (EHFIE(4E)

(Vece = +5.0V, attenuator only, maximum gain, PiN = -20dBm and T¢ = +25°C, unless otherwise noted.)

GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
(DIGITAL ATTENUATOR ONLY) (DIGITAL ATTENUATOR ONLY)
0 ‘ ‘ - 0 ; ; 3
MAXIMUM GAIN SETTING | MAXIMUM GAIN SETTING |
S B - -l -
l Vo =5.25V
= 2 N Tc=+25°C = |
o ~ o -
NS S
R N g,
, - )
~— Vg = 5.00V
-4 1 — -4 Voo =4.75V
Tc=+85°C
. | .
50 250 450 650 850 100 50 250 450 650 850 1080
RF FREQUENCY (MH2) RF FREQUENCY (MH2)
GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
(ANALOG ATTENUATOR ONLY) (ANALOG ATTENUATOR ONLY)
0 ; ; " 0 ; ; "
\ MAXIMUM GAIN SETTING [= MAXIMUM GAIN SETTING |
T =-40°C s g
_1 \\ c ' = _1 =
g 2 j\§h\\§ g 2 j\\ —
: | = =
3 To=+85°C 3 Vg = 4.75V, 5,00V, 5.25V
-3 To=425C ] 3% T
4 4
5 5
50 25 450 650 850 1050 50 25 450 650 850 100
RF FREQUENCY (MHz) RF FREQUENCY (MH2)

MAXIMV 1
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MAX2065

50MHz Z 1000MHz = 46 £ . B &#17/
FHTHEHIRI R AL F VGA
AT (FIFI£(22)

(Vece = +5.0V, LC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal reference
used, unless otherwise noted.)

SUPPLY CURRENT vs. Vge GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
(LOW CURRENT MODE) (LOW CURRENT MODE) (LOW CURRENT MODE)
85 ‘ . 2 . 22 o
To=425°C To=-H0°C § 7 % 7 Vigg = 4.75V, 5.00V, 5,25V %
=1 NG Tg =-40°C oo =4.75V, 5.00V, 5.
= |_— 20 20 |
e — ||
= T g NN g
& = N, & =
3 —— = 18 NN = +25°C =
= S NN S
& 17 17
= 65 ! \\
3 To=+85°C " To=185°C ™ N 1
15 \§ 15
% 4 14
4750 4857 5000 5125 5250 50 250 450 650 850 1050 50 250 450 650 850 1050
Vee (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT MATCH OVER DIGITAL ATTENUATOR OUTPUT MATCH OVER DIGITAL ATTENUATOR INPUT MATCH vs. ANALOG ATTENUATOR
SETTING vs. RF FREQUENCY SETTING vs. RF FREQUENCY SETTING (LOW CURRENT MODE)
0 s 0 . 0 o
5 s 5 g 5 e
= 0B, 1dB, 2dB, 4dB = =
_ 160B = _
g -10 0dB, 808 8 10 8B g -10
= 10B, 2dB | 5 { = 50MHz
= \ E ! 2 . L [ l1o0omH
Z 15 ¥ =z 15 Z -5 \
5 \ ¢ / = = 5 j 200MHz
=Z 920 N ] > 0 = \ 450MHz __|
\N— 7/‘ = N
7 NG
160B, 31dB
25 25 25 N~
3103 ]
4dB
-30 -30 -30
50 250 450 650 850 1050 50 250 450 650 850 1050 0 32 64 965 128 160 192 224 256
RF FREQUENCY (MH2) RF FREQUENCY (MHz) DAC CODE
OUTPUT MATCH vs. ANALOG ATTENUATOR NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
SETTING (LOW CURRENT MODE) (LOW CURRENT MODE) (LOW CURRENT MODE)
T e "rT1T 1T 1 717 "
5 | 450MHz § 10 TC=+85°07T(;=+25°07§ 10 Z
1000MHz . — . Ve = 4.75V, 5.00V, 5.25V
3 . = =
=0 < T =
o oc 8 o o 8
= ' > = =]
= 15 = a S~ =] L~ L~ ]
5 yo7 / — BT
-25 5 _// | 5
- o
50MHz 200MHz Tc =-40°C
50 L] L 4 \ \ 4
0 32 64 9 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
DAC CODE RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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50MHz Z 1000MHz & 26 £ . A 17/
FHTIEFIRIE/EF VGA
B TAEFFIE(4E)

(Vece = +5.0V, LC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal reference
used, unless otherwise noted.)

OUTPUT P1dB vs. RF FREQUENCY OUTPUT P1dB vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY
(LOW CURRENT MODE) (LOW CURRENT MODE) (LOW CURRENT MODE)
18 ‘ ‘ - 18 . 45 .
Te=-40°C 2 ‘ ‘ : ‘ :
17 | ‘Tc=+25°C K 17 Vo =5.25V = & Tc:4[25°C <
Ve =5.00V 40 N T o |
— = . ¢ =-40°C
q L v | g TN
= 16 S 16— s
h=] ! = om— o
= \ '\\ T _,\ % 35 \
5 | — 5 = J\
£ T = = =
3 \ \ = —— N =) . \
~ Tc=+85°C
T~ 30
14 ~— 14
T =+85°C
13 13 25
50 250 450 650 850 100 5 250 450 650 850 1050 50 250 450 650 850 1080
RF FREQUENCY (MH2) RF FREQUENCY (MH2) RF FREQUENCY (MH2)
OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. DIGITAL ATTENUATOR OUTPUT IP3 vs. ANALOG ATTENUATOR
(LOW CURRENT MODE) STATE (LOW CURRENT MODE) STATE (LOW CURRENT MODE)
45 o 45 —_— 45 —_— -
‘ c To=+25°C LS8, USB | Pour =-30Bm/TONE |2 Pou = -3dBm/TONE 8
2 RF=200MHz |2 RF = 200MHz / g
VG = 5.00V = ] F <
40 ' Ve =525 40 — 40 /
T L W
on o on
o o o
= % \‘\ = % To = +85°C LSB, USB = 5
: U - =1
3 3 Tg =-40°C LSB, USB 3
Ve =4.75V
30 30 30 -
Tg = -40°C, +25°C, +85°C
TONE - LSB, USB
25 25 25 | [ 1 |
50 250 450 650 850 1050 0 4 8 12 16 2 24 28 3 0 32 64 98 128 160 192 224 256
RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB) DAC CODE
2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. DIGITAL ATTENUATOR
(LOW CURRENT MODE) (LOW CURRENT MODE) STATE (LOW CURRENT MODE)
80 ‘ o 80 ‘ ‘ 2 80 —
Pour=3dBm | _ Pour=3dBm |2 Pour=0dBm |2
‘ g Ve ‘jOUV ‘ : R = 200MHz |2
= = Te = -40° =
0 INGCA eae]l = Veg=528V— 75 Ol
o i o \ o ~——~—YX
= = = ~——
S S & S
= 60 N— = 60 [ \\ = 70
e > z Voo = 475V N S
E E E Tg =+485°C
50 Te=+25°C i 50 65 |Tc=+25°C
Tc=+85°C
40 | 40 60
50 25 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28
RF FREQUENCY (MHz) RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB)
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MAX2065

50MHz Z 1000MHz = 46 £ . B &#17/
FHTHEHIRI R AL F VGA
AT (FIFI£(22)

(Vece = +5.0V, LC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal reference
used, unless otherwise noted.)

2nd HARMONIC vs. ANALOG ATTENUATOR 3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY
STATE (LOW CURRENT MODE) (LOW CURRENT MODE) (LOW CURRENT MODE)
80 —s 110 : < 10 : 5
Pour =0dBm | Pout =3dBm | Pout =3dBm |£
RF = 200MHz [ o -
= = =
s s B 100 N 100
g % %@i Ve =525V
% Tg=+25°C g % Tg=+25°C g % Veg=5.00V ]
=N | o o
% T - / /\ = Y |
e S N~ = ) N
65 .\ P
\ 0 1c--0c R 0 ' N
RN Vigg = 475V
To =+85°C ‘ To - +85°C Y
60 — 60 ‘ 60
0 32 64 96 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
DAC CODE RF FREQUENCY (MHz) RF FREQUENCY (MHz)
3rd HARMONIC vs. DIGITAL ATTENUATOR 3rd HARMONIC vs. ANALOG ATTENUATOR 0IP2 vs. RF FREQUENCY
STATE (LOW CURRENT MODE) STATE (LOW CURRENT MODE) (LOW CURRENT MODE)
100 — 100 — 75 : : e
Pour=0dBm |2 Pour=0dBm |2 Pout = 0dBm/TONE |2
RF = 200MHz [ RF = 200MHz [ 70 5
95 TC _ +25°C ‘ = 95 B TC - +2500 = =
= _ .85° = 65
S w To=+85"C S w | _ A To = -40°C
x e R A T TN
= o = N\
= = 4 S % To = +25°C NN
2 9 — 2 5 N - b =
“ i Y A \/ 50 >
75 Tc=-40°C 75 o —1 /
U Tc ‘= +85°C 45 To=185C
70 70 - | | |
0 4 8 12 16 20 24 28 3 0 32 64 95 128 160 192 224 256 50 250 450 650 850 1050
DIGITAL ATTENUATOR STATE (dB) DAC CODE RF FREQUENCY (MHz)
0IP2 vs. RF FREQUENCY 0IP2 vs. DIGITAL ATTENUATOR 0IP2 vs. ANALOG ATTENUATOR
(LOW CURRENT MODE) STATE (LOW CURRENT MODE) STATE (LOW CURRENT MODE)
75 ; ; 75 _— 75 —_—
o ] ‘ ‘ - ] B
out = 0dBm/TONE |2 o Pout = -3dBm/TONE |2 Pout = -3dBm/TONE |2
Ve =5.00V 2 Te =-40°C 2 E
- cc i i - - o255 RF = 200MHz . 70 | 1o =-40°C RF = 200MHz {
v || | |
Vg =5.25V ——
65 AN ce 65 ¥ N N
= /6\,—\\ = = :\
g 00 ~ \\i g 6 g 0 [Ty =
5 5 \\ 5 5 S % AN
Voo =475V Tc=+85°C ‘ l )t
50 § 50 50 Tg=485°C /
Tc=+25°C
45 45 45
| 40 40
50 250 450 650 850 1050 0 4 8 12 16 20 24 28 3 0 32 64 95 128 160 192 224 256
RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB) DAC CODE
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50MHz Z 1000MHz & 2 £ . A 17/
FHTIEFIRIE/EF VGA
A TAEFFIE(5E)

(Vece = +3.3V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)

SUPPLY CURRENT vs. Vge GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
75 ; . 21 ‘ . 21 e
To=-40°C | Vog =33V |2 " | |
S 20 k— o S —— _ s
l s Tg=-40°C g Voo =36V g
= 19 4\l* | 19 % [
E % To =+25°C § Vg = 3.0V
= 65 g &\ C=+ e &Q cC
2 g \\\ g \\
= \ = 17 Q = 17 N Y
E < 16 \Q\ < 16 }\Q'\
S 55 l \\ I \\
* | To = +85°C NN ] Vee =33V N
To-sge (O 14 14
% ‘ 13 13
3.00 315 3.30 3.45 360 50 250 450 650 850 1080 50 250 450 650 850 1050
Ve (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT MATCH OVER DIGITAL ATTENUATOR OUTPUT MATCH OVER DIGITAL ATTENUATOR INPUT MATCH
SETTING vs. RF FREQUENCY SETTING vs. RF FREQUENCY vs. ANALOG ATTENUATOR SETTING
0 ; & 0 ; e 0 —
Vg =33V g Voo =33V g Vo =3.3V g
S 2 s 0B, 108, 248, 408 | = s =
0dB, 8dB ) ’ =
g 10 , g 10 2 10 |—
= 16dB 1dB, 2dB = = 1000MHz
£ 5 | = s S 5 -‘ 50MHz
= NSE — r// = & = = 200MHz
g \ :‘ = \./ A = y ‘
= \\ — 3 2 = 9 450MHz —|
\_ ‘/4/ 8dB wé_
-25 = | 25 160B, 31dB 25 \"\,\' ~ '
4dB 3108 S~——
30 L -30 -30
50 250 450 650 850 1050 0 200 400 600 800 1000 0 32 64 96 128 160 192 224 256
RF FREQUENCY (MHz) RF FREQUENCY (MHz) DAC CODE
OUTPUT MATCH
vs. ANALOG ATTENUATOR SETTING NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
0 — 1 ; - 11 o
Ve =33V [£ | Vg =33V 2 | |
5 s 10— T1=+85°C /,/ 5 10 Vg =33V —
= ssom 0Oz g | A g b vee=3ov L —
= -10 ) ~ L~ ) | L~
- = T = /
= £ 3 £ 8 s
= 55 3 L — 3 /*/ /(
= " a— ; 7 / - L~ g 7 //A
5 e N 3 v S / — S F |
3 -2 = 1 = Voo =3.6V
| T 6 - Te=425°C — ] 6 :
50VH: Yaud
] I
5 200M|‘-Iz 5 Too 40°C 5
30 4 4
0 32 64 95 128 160 192 224 256 50 250 450 650 850 1080 50 250 450 650 850
DAC CODE RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX2065

50MHz Z 1000MHz & 26 14 . B 17/
HTEFIRIE/EF VCA
A TAEFFIE(4E)

(Vee = +3.3V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)

OUTPUT P1dB vs. RF FREQUENCY OUTPUT P1dB vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY
17 ‘ g 17 5 50 ‘ 5
| | | vec-sav | v‘ 33\/\ c Veg =33V |2
16 | S 16 F—— =3. S S
6 Tc =-40°C To=+25°C = 6 cC Vg = 3.6V < 45 \ =
15 5 \\
3 < = —~ VT~ Ew -
= = =Y ~ Sl Tg=+25°C
o k=] (sl
E 13 *%\ B e \Q~\ = % To=-40°C
= =
5 12 F——1._i85¢C ~ 5 12 > QU
3 =+ N 3 | 3 3 =
1 1 f—— Veo=30V ~ T\§
25 Y
10 10 Tg = +85°C
9 9 20 ‘
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 OUTPUT IP3
OUTPUT IP3 vs. RF FREQUENCY vs. DIGITAL ATTENUATOR STATE vs. ANALOG ATTENUATOR STATE
50 < 39 — _ 45 — —
E Vge =33V Pout =-3dBm/TONE |2 Vgo =33V Pour = -3dBm/TONE |
5 g RF=200MHz |5 RF=200MHz |5
-\ vcr:|3.3v - 3 i " | /\\ i
= = A~~~V ~\ =
g ¥ \& Voo =36V g, M2 XVNMTA g "\
2 & o < &
L N - PESEEATE| - NN
£ N Ew B
™ o o
S 30 ~——
\\ 30—
25 | — 3 Tg =-40°C, +25°C, +85°C Tg =-40°C, +25°C, +85°C &
Voo =3.0V TONE = LSB, USB TONE = LSB, USB
50 250 450 650 850 1050 0 4 8 12 16 20 24 28 32 0 32 64 9 128 160 192 224 256
RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB) DAC CODE
2nd HARMONIC
2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY vs. DIGITAL ATTENUATOR STATE
80 ‘ g 80 ‘ 5 70 1 A
Pout=3dBm | Pout =3dBm |2 oo out =0dBm |2
Veo=33V |2 . Te =+85°C RF = 200MHz |5
70 Te =+25°C ——— = 70 Veg =33V ———n- —FF 6 Vee=33V |°
8 8 Qb Vi =36V g
o ™\ To=+85C — o ' S
o 60 C o 60 =)
= = N =
% & % \ =) A
= \ = ~— S 0
Zw —\ \‘\% z T~ = \
& ‘ \§ o ~— —— - T =+25°C
N~— 55
40 |——Tc=-40°C 40 f — e
To=-40°C
Vee=3.0V
30 30 | 50
50 250 450 650 850 1050 50 250 450 650 850 1050 0 4 8 12 16 20 24 28 32
RF FREQUENCY (MHz) RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB)
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50MHz Z 1000MHz & 26 £ . A 17/
FHTIEFIRIE/EF VGA
A TAEFFIE(5E)

(Vee = +3.3V, HC mode, both attenuators set for maximum gain, PN = -20dBm, frr = 200MHz, and T¢ = +25°C, internal DAC refer-
ence used, unless otherwise noted.)

2nd HARMONIC
vs. ANALOG ATTENUATOR STATE 3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY
80 — 110 : - 110 ; s
] Pour = 0B |- PouT:Sdang Pouy = 308 |
70 To 24257 CF - 203“3“12 100 Voo =33V _J2 100 g
_ e=s . Tg=+25°C _ Vee =33V
= [ N\— N NN é 90 % 90
S 60 o = Voo =36V
= Py = =4
é Y 3 80 To=+85°C = 80 \
= = ~_
[a'= o [a'=4
<< < = \_\
I B To=+85°C = \ Y = \ ¥ '
e _ c= = \ 57 “‘\ ‘\\
q
40 60 I 10 --a0°¢ = 60 —
oo-
\ Voo =3.0V ~
30 50 50 '
0 32 64 95 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
DAC CODE RF FREQUENCY (MHz) RF FREQUENCY (MH2)
3rd HARMONIC 3rd HARMONIC
vs. DIGITAL ATTENUATOR STATE vs. ANALOG ATTENUATOR STATE 0IP2 vs. RF FREQUENCY
90 — 110 —s 70 ; ; 5
Pour = 0dBm |3 Pour =0dBm | Pour = 0dBm/TONE [
RF = 200MHz |5 10 RF = 200MHz |2 Vg =33V s
= =
o To - 425, +85°C | Voo =33 B 0 Vo =33V " e
% é % Tg=+25°C c=+
Z; \ . 5 ’g TC =+85°C
g w — 1 S L < S '
= S 0 R < ~ 50
= = —\{ X o AN
3 0 N
75 ! 40 N
Te=-40°C 60 | To=-40°C ’ | | \\
To=+85°C ‘TC =-40°C
70 50 || 30
0 4 8 12 16 20 24 28 3 0 32 64 96 128 160 192 224 256 50 250 450 650 850 1080
DIGITAL ATTENUATOR STATE (dB) DAC CODE RF FREQUENCY (MH2)
0IP2 vs. RF FREQUENCY 0IP2 vs. DIGITAL ATTENUATOR STATE 0IP2 vs. ANALOG ATTENUATOR STATE
70 ; ; - 70 — 70 —e
Pour = 0dBm/TONE |2 ‘ Pour = 0dBm/TONE |2 Pour = -3dBm/TONE |2
] g | =200 5 RF=200MHz |2
= c=+8°C Jyeoozv | Tg=+85°C Vee=33v [
60 Vee =33V 60 ce 60 | ce
Voo =3.6V y J-
= N = = —~"T L 1
g \\\k \\K g % g 0
S \ S S
" N N o |Te= T 0 To=425°C
‘ ‘\ Tc=-40°C [ Tc=-40°C
Vg =3.0V B
30 i ‘ 30 30
50 250 450 650 850 100 0 4 8 12 16 20 24 28 2 0 32 64 9 128 160 192 224 256
RF FREQUENCY (MHz) DIGITAL ATTENUATOR STATE (dB) DAC CODE
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MAX2065

50MHzZ 1000MHz 5 4 1 EF. BT E1T/
HITIEEFIRIEH/ 2 F VGA

5| Bt B
S| B E40 Ih&E
1,16, 19, 22,
24-28, 30, GND .
31, 33-36
5 VREF SELECT | DACHUMERLEZEFFZMEA . B = WEDACHIERLE; 210 = SMIDACH LT .
- 2 VDAC_EN = B0}, 5 A5 (T Z28).
3 VDAC_EN DACifg/ A FE HliZ i A . B0 = SCHDACHES; &1 = FTFFDACHL .
4 DATA SPIECF A A -
5 CLK SPIFCF I b A -
6 CS SPIEF J ik A -
7 VDD_LOGIC pAE SR LN 2R TN
8 SER/PAR BOF Ay SPLBU TR AR A . B0 = JHTHM; B = BT
9 STATE_A BOF A T R S R A
REA RSB HEERS
WHE =0 WHES =0 TgmFEk A1
10 STATE_B BT = 1 BT =0 Tk A2
WHEHET =0 BT = 1 TR 3
WP = 1 W = 1 Tk A4
1 D4 16dBE AR Z A A . B0 = M 1 = [HFE.
12 D3 SABIE I AR iE A . A0 = SeH]; 1 = fliRE.
13 D2 4ABFEWAR I . B0 = KM Wi = ffife.
14 D1 2B AR B A . B0 = SeH]; B = fliRE.
15 DO |dBRE AR B A . B0 = 6 Wi = flife.
17 AMP_OUT THOK #5908 B H (50Q) .
18 RSET FORARIRZN I B IR B, 165 % SM B 5T -
20 AMP_IN FCOR A5 9E BhEi A (50Q) .
21 VCC_AMP TR #5 9RK Bh FL A
23 ATTEN2_OUT | S{7Z%FIE it i (50Q).
29 ATTEN2_IN SR DA A (50Q)
32 ATTEN1_OUT | BBl s i i (50Q).
37 ATTEN1_IN R 22 A A (50Q) -
38 VCC_ANALOG | 400 5 A4 1l R 3 v U A
39 ANALOG_VCTRL | AFHbla i i 2 il FL R AT
40 VREF_IN HNEBDAC J HEFL IR R A
— EP BIREAE, NFREREIGND. H5EPi%EH: 2 GNDA I T 8k 2% REME AR AL

18 MAXIMN




50MHzZ 1000MHz 5 2414 . al#E17/

#2855 B
MAX2065 = &R BE . M40/ 500 ] A8 388 25 UK 2% J2 — B
FAY B B 58, 4% SOMHz 3 1000M Hz 45 22 15 F
50Q F G4 Y it

MAX2065 5 5, T — A~ 500 3% Bl A1 — > B F0 2 Dok 25 1T 42
HL62dB (38 2 i, [ BsF R] A Ak R 28 B 3 i VE SR 4R it
m s . mIP3. MR RBCHR IR AR . TEXT Zebh 2
O N DA 35 e ST BB U 1 e N = N E L ) N )
TWE L, DATE— 3 PR T #E.

A 3E T SPISE 2 #2148 i/ A MAILAMBE I B0 7 i s
FoF L 1dB A Kl A7 B gkl W RS E D 31dB.
AR RN T R AR R, HERR R B A4
PEIRCH ] 3@k SPIHE 1 W 5G15 EO R — Fh . 24 #5511
SOV P PR 2 8 4 o ) B R AR AT — A4S, oW SPLEL
RYmFE . F A SERE R 8@ i SPIEE [ 45 41 i B8 GIDAC,
SEPR U A AR RE T . RO =R B (0 — A LA RE
iy AFIRFH S, 38008 M4 A E v A AENE (BB 1A R
&) OIP3 ()i — P MUK #%) s FENFATOIP3 2 [a] #E 4747
. ORISR B 22dB 25 R #RGlUR e A B,
1 55 e REFNF N 6.5dB (046 /1> 5 I % 1 4 A $1%E), IF
FEAE+42dBm 1 = OIP3 . X S M A 75 MAX 2065 BE % A7 Ak
ZHER TN R T AR — D BAR I VGA.

®1. Z2Hi25E

HITEFIRIR A/ EF VGA

AN, MAX2065 % H+5V B JR AL, $2AL T RE 58 45 1 i
W E; TAEFE+33VES, HEREFEARIS A PR, W E37
B TR FL P RS RN R B T T AT AT .

RAUFO5 (T #0F F 0 e 12
MAX2065 5 i 1 — /UL Bl Al — 4> 507 207 5 il
AT LW = shAVEE . R A B A 31dB 3
AVEHEL, IR AR e s 3 2 5B A7 /ML A (SPT)
i 8 DACSEHL A sl A Y . T R A B A
31dBFEHER, 1dBAK, FFrllid 32 SPIHE N E . iF
S WAl BEMEB VTR ERGRE, RAELHFE. X
Lo il i TR S Bh A T AR A

e A A 77

MAX2065 84 —/~22dB & & # 4 (19 = R Re W sh e . 129K
Bl K A AL T 50MHz 2 1000MHz 45 52§15 il 1) 25 2 o P
fats .

s

SPI# ORI 5K E
2 80 3 g W] R A S 6 1 8 i 34K SPI/MICROWIRE™
HABATR O BEATEES . F AN KRS, MSBIERT, Jill
HCSHI . 2CSHIRHE TP, B AR, BARTER i
BTG . L CSBRAREI M-I, BRgdir, Bk
Fa B E (K1), K247 T SPLAEE A% Y R4 (5 5. -

ANALOG DIGITAL
VDAC_EN SER/PAR VREF_SELECT ATTENUATOR ATTENUATOR D/A CONVERTER
0 0 X Controlled by external | b 161 controlled Disabled
control voltage
1 0 1 Controlled by on-chip Parallel controlled Engbled (DAC uses on-
DAC chip voltage reference)
0 1 X Controlled by external | ooy (o rolied Disabled
control voltage
Controlled by on-chip Enabled (DAC uses
1 1 0 SPI controlled external voltage
DAC
reference)
X =T*.

MICROWIRE A2 National Semiconductor Corp. ] B -

MAXIMN
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50MHzZE 1000MHz 5 414 . afE17/
HITEFIRIEI/EHF VGA

DATA

CLOCK

LSB

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

—» W |-

H 1. MAX2065 SPLiT/7IE

R2. SPIEER

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
D21 ] o o o
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
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

20
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x2. SPIFEHEI (L)

HITEFIRIR A/ EF VGA

FUNCTION BIT DESCRIPTION
D7 Bit 7 (MSB) of on-chip DAC used to program the analog attenuator
D6 Bit 6 of DAC
D5 Bit 5 of DAC

, D4 Bit 4 of DAC

On-Chip DAC -
D3 Bit 3 of DAC
D2 Bit 2 of DAC
D1 Bit 1 of DAC
DO (LSB) | Bit 0 (LSB) of the on-chip DAC

I BEHIDACHER(E

TEANALOG_VCTRL (55395 i)t fin— A~ 4 b4 il B = B
Wt B8 DACES BT Ay, thn] DL it SPTe 4 42
O 8 AT Bk B 2 0% . DACHERE/AE 12 4B 5 A
SIBI(VDAC_EN). HU I #% SPTal 1745 i e 35 12 8 4
A(SER/PAR) A K DACE i FL = 25 83 48 4 A 5 I (VREF _
SELECT)# 2 DAy 7 X 45 il ix S0 52 kg . 7] DA g i 2
1k A EDAC, 4DACTERERY, FoifF e 15 P B3 o it 030
. WEERIIAEREASADACTIEEERE.

FIFHITERS ZIR EHF R 5
N T IRF25ns FYPRGE DT EE 1, MAX2065 5 ik — 4~ Hi B
RSP ATRE R O . X LR 3 T e 72 1 5 R (DO
DA4) i 15 B 3 el 9 TARIRZR(3R3).-

R3. BFHEEARITEGFHTEH)

HAR VIS L Zem] DU F P A 25 SPTHE 11 #Y) 2 B2 LB
AT AR SPT S 2k 1 3 AR 0 32 R 484 12 (A% 328 21 S B 4 14 19
WP . od i BT M SO AT e T, AP AT LA R
S B B3 g 7 1 (AGC) B, Hh 52 B0 IR 25 1)
DI

G T FE RS
MAX2065 RE % 7E.41 19U B T2 I %8 20 2 [ $ 43t “ e 51 7 38 4 1%
B 5 ERMBISOLELERML, “HT I AE R AR A s
PEA AN FSEBOE BB BOR SRR — A, HER T
1 SPLE S AT 150 B MY HI S HE I
X b T 3 U 8k S SR A B S 2 9 AT 2 1Y A
Y. (HIX —FEER I RE AT L 5 s ) B P I VO PR S A%
2 2.5 (SN LA E T 1A a2 P ), BRI T
P ER RS EL

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

MAXIMN
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50MHzZE 1000MHz 5 46 1

HITEFIRIR/EF VGA

JH ] 3 3 STATE_AMISTATE Bk A 51 1% B BT LR i)
R . FIHSTATE_ASI I A& 467) 7T LR 24~
T Pe 1 8 B B EOR A, RIEHE A STATE_AMISTATE_B5|
JEQANFERIOL), AT AR B4 4T 55 15 9 = ek A .
Bilan, Bk AGC R 75 Bae AT ik ay, DUUREEk
frligs . FAGCHKIATEX mfRes| BRI RBET
R DL K ADCIL 3R B i) T 445 5 AT sh S = k. 1% 586,
MAX2065 7] AT 5G4 B Gl SPLAE L) 2R Wk —4
REM TR ESWERY, 5 MREATAETH
H5. AP RFEX— VOS5 I(ETSTATE_A) #1741,
R ] 7 25 R B 285 T el i) 2 () R D) 46

R4 MEERBRGIZE

AJ 1T/

TREES, P EA U S ZAT/O5 N, BISTATE_B##
HISIH, VB B2 FWOIRES . 3K A BRI A 2 0k
PEHFEERMEXW LB, XOREHAEFE
LA G E, DL RE TAES R EK, B
B2 A ST B DUAS PR TR] B ZE FE T () 24 To 4l
fE AR ).

FEHOIP3
F BB A A PR IP3TEAR, 24T SR E
TER R SRS, K2 5L R ECOIP3.

SRR E

YR Bl K o Ml B P AT A A S R BE 1 AT AL
F BRI FIRIAZE#FIRSET (51918), W] L% B UK #

STATE_A | STATE_B DIGITAL ATTENUATOR , . - . .
. SR S , 1 A0 O B FRLUAL . G DR T i PR BEL P R AR CAE R, A
reprogrammed attenuation state B AL ARG MR
1 0 Preprogrammed attenuation state 2
0 1 Preprogrammed attenuation state 3
1 1 Preprogrammed attenuation state 4
5. BB WY A T HE(HCHE)
DESIGNATION VALUE SIZE VENDOR DESCRIPTION
C1,C2,C7,C11 10nF 0402 Murata Mfg. Co., Ltd. X7R
C3, C4, Ce, C8, C9, C10 1000pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitor
C12,C13 150pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitor
L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC
R1, R1A 10Q 0402 Panasonic Corp. 1%
R2 (+3.3V applications only) 1kQ 0402 Panasonic Corp. 1%
R3 (+3.3V applications only) 2kQ 0402 Panasonic Corp. 1%
R4 (+5V applications and : 9
using internal DAC only) 47kQ 0402 Panasonic Corp. 1%
U1 o 40-pin thin QFN-EP Maxim Integrated MAX2065ETL+
(6mm x 6mm) Products, Inc.
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50MHzZE 1000MHz S 4: &, B E1T/
HITIEFIRIEH/EF VGA

3 6. B3I FR R ST HE(LCHER)

DESIGNATION VALUE SIZE VENDOR DESCRIPTION
C1,C2,C7,C11 10nF 0402 Murata Mfg. Co., Ltd. X7R
C3, C4, Ce, C8, C9, C10 1000pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitor
C12,C13 150pF 0402 Murata Mfg. Co., Ltd. COG ceramic capacitor
L1 470nH 1008 Coilcraft, Inc. 1008CS-471XJLC
R1 24Q 0402 Vishay 1%
R1A 0.01uF 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%
R4 (+5V applications and . o
using internal DAC only) 47kQ 0402 Panasonic Corp. 1%
40-pin thin QFN-EP Maxim Integrated
Vi o (6mm x 6mm) Products, Inc. MAX20B5ETL +
+5VFl1+3.3V it
MAX2065 i) 53 b — A ke e 72 R A +3. 3V L L, (A 7EX
TR T R L MEAR RN T B [a—
HREE EG”D—__L i
MAX2065 2852t 16 3 BV 28 77 1y T 530 56 ¥4 9 95 7 = L ¢
RIS 57 17 A EC— I
MAX2065 3 f1405| B B QFN-EP £ 25, JL#R AR £ (EP)$2 weor | G = =
i T — 4 B IO IR B . %% MAX2065 (19 PCB % [3]— ||
TR EA HEPH, X—S3dEHXH. 5o, EPSHA
MY % T L IR R R A2 . EPAT B I — R EGND—_L
H i FL AR B PCB )2 — Veo
IZ VCC_AMP
1L IG5 .
PR ECF R RS A A it o, T ATTEN2 C6 f C7 T
OUT (51 Hi23) 13t 2 [ 4% — N il g P % OF K LC) . T - = =
fETE16OMHz AT R I, M FL = 18nH, C = 47pF (&2).

KTHETIEFROMERCH, WS KA.

B2, A g I AR AT il

MAXIMN 23
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50MHzZE 1000MHz S 6 14 Z. BT E1T/

HIT

EHIRIEI/EF VGA

L7 7 FEB 7
Voo
c11J—
L Ton
- M
— (})RF INPUT
— —=C10
— B —
VREF_IN [ gl 8 5
13 | 2 g g =|=|=|= S| =
1T o % < = =
= 2 2 8 o=l 2 g g g g
> <C > <C (&>} [d>) (>} [d>) <C [d>)
+ 1400 1390 1380 1370 1360 1350 % 341 1330 132 131!
0] B N I e o8 L
- L ANALOG ATTENUATOR AT =,
U A
[ VREE_SELECT 3 g |ATTENIN I I
[ VoA o Lt
o2y | L |/ ) SR
o) 4'&_3 —
o5 > =S B
— DAC oE =
o] > Sl 77 LD
Voo [~ 7y - _ 2
< gl e
o voo_Logic--+ | & A . P
[ = 2N E—
01_T_ o = o — (8
T — SER/PAR i 3 % ATTEN2_OUT H
STATE_A ,g :lp__ 1 DRIVER AMP ‘2’2’ GND
|:: STATE_B ’1@7 - a :72’71’7 VCC_AMP VCC
3”‘: Ge ha s 06 h7 e e ol
(=) | - o =
al 3| g 3 =
o =
= = = =<
= R1
y R3
CC
L1 RIA
4 _
c3 —
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5| BB &/ T REHE[E

PROCESS: SiGe BICMOS

MAXIMN

TOP VIEW =
& g =
> 2 = 3
= o e | !
JoS S E z
€ 2 8 E 2 2 g2 2 £ 2
= << = << < (5] (&> (5] < [€>]
+ 400 1390 1380 1370 1360 1350 1341 133 1320 i3t
P T —Ii - - - - - - - o Tan
2 R —— L{ ANALOG ATTENUATOR }J 130  GND
VREF_SELECT| 2 l—[é@ ATTEN2_IN
VDAC_EN| 3 ———— 128 | GND
DATA| 4 ; P VREF - |i27]eno
o =
- << |---
CLK] 5 . 5= |i26 |anp
| DAC D“EJ B
cSf 6 w > 125 | GND
B I o 25
B s "
voo_Loaic| 77 | & 124 |anp
T E
I o .-
SERPAR| 8 @ =2 \— 23 [ ATTEN2_OUT
- DRIVER AMP .
STATE_A| 9 H 122 | GND
STATE_B 0‘4 — 121 Jvee_amp
100120 1130 141 1150 D161 170 1180 (190 i20:
= 8 8 5 8 2 5 & 2 =
% O‘ L % o
o =
= <<
TOFN
EXPOSED PADDLE ON BOTTOM.
CONNECT EP TO GND.
- L g
BHIEE
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EfE f=
*! Z“Z{Hl%

AR FORME (1) B B TR AR Bl RS, WRF A 3 4ME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )
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| A\ MARKING
ve | /\ /\IL\ L\T"
+ - —4
Z|
123
a—"
PIN # 1
1. TOP_VIEW
SIDE_VIEW

SEATING

PLANE

—DRAWING NOT TO SCALE-

a
2
=]
o
c
<

O
[}

|
K
]

oooononnoonlnl

€ D

Dese
L1

QFN THIN.EPS

f
DETALL A II ;

T
A
blnod- l:-sll;l 1 E!E!IEEEE!HE]
‘U’ l—£2/2— PIN # 1 1D. /A\
L ¢ 0.35x45"
K |—
E2
BOTTOM VIEW
& €
(R IS OPTIONAL)
ul ! «
1 | 1 1 |‘_
I :E]\TERmNAL 11P—/
EVEN TERMINAL QDD TERMINAL

IPRALLAS /M AXILVI

TTLE:
PACKAGE OUTLINE,

IAPPROVAL

36, 40, 48L THIN QFN, 6x6x0.8mm
DOCUMENT CONTROL NO.  |REV. 1/
2

21-0141

I
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FE15 5 (4E)
AR FORME (1) B B TR AR Bl RS, WRF A 3 4ME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994,
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS 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.
& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND
0.30mm FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 36L_6x6 40L_ 6x6 45L 6x6 PKG. D2 E2
syMBoL | MIN. | NoM. | Max. | MIN. [ Nom. [ wAx. MIN. | NOM. | MAX. CODES MIN. | NOM.| MAX.| MIN. | NOM.| MAX.
A 070 [ 075 [ o080 | o070 [ 075 [ 080 | 070 | 075 [ 080 T3666-2 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
Al 0 ] 002 | 005 0 ] 002 | 005 0 - | 005 T3666—3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
A2 020 REF. 0.20 REF. 0.20 REF. T3666N-1_| 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
b 020 | 025 | 030 |02 | 025 | 030 | o045 [ 020 | 025 T3666MN—1 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
D 590 | 600 | 610 | 590 | 600 | 610 | 590 | 6.00 | 6.10 T4066-2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
E 5.90 6.00 6.10 5.90 6.00 6.10 5.90 6.00 6.10 T4066-3 4.00 | 4.10 | 420 | 4.00 | 4.10 | 4.20
e 0.50_BSC. 0.50_BSC. 0.40 BSC. T4066—5 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
k 025 | - i I ] - - T4866—1 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
L 035 [ 050 | 065 | 030 [ 040 [ 050 |030 [ 040 [ 050 T4868N—1 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
N 36 40 48 T4866—-2 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
ND 9 10 12
NE 9 10 12
JEDEC WJD—1 WhD-2 -
NOTES:

G90cXVIN

& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH
IPRALLAS /M AKXV

PACKAGE T4866-1.
10, WARPAGE SHALL NOT EXCEED 0.10mm.
TITLE:
PACKAGE OUTLINE,
36, 40, 48L THIN QFN, 6x6x0.8mm

& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY.
[APPROVAL [DOCUMENT CONTROL NO. REV. 2
21-0141 1%

13, ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND PbFREE ¢+> PKG. CODES.
—DRAWING NOT TO SCALE-

Maxim it = FE 4k

JbI= 83281548 HBE“mHAL 100083
fEEIE: 8008100310

FiE: 010-62115199

f£E: 010-6211 5299
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