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MAX2064ETM+ -40°C to +85°C 48 TQFN-EP*

MAX2064ETM+T -40°C to +85°C 48 TQFN-EP*

+FR T (Pb)/ & RoHS 1 EHI T2,
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T = & E%E.
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ABSOLUTE MAXIMUM RATINGS

Vce_AMP_1, Vecc_AMP_ 2, VecCc_RG to GND ... -0.3V to +5.5V
PD_1, PD_2, AMPSET to GND -0.3V to +3.6V
A_VCTL_1, A_VCTL_2 to GND -0.3V to +3.6V
DAT, CS, CLK, AA_SP to GND -0.3V to +3.6V
AMP_IN_1, AMP_IN_2to GND...........coovvvene. +0.95V to +1.2V
AMP_OUT_1, AMP_OUT_2t0 GND .....oveovrene. -0.3V to +5.5V
A_ATT_IN_1, A_ATT_IN_2, A_ATT_OUT_1,

A_ATT_OUT_2t0 GND ..o 0V to +3.6V
REG_OUT t0 GND...oooveovioeeee e, -0.3V to +3.6V
RF Input Power (A_ATT_IN_1, A_ATT_IN_2)................. +20dBm

RF Input Power (AMP_IN_1, AMP_IN_2)..........ccc..ceuo.. +18dBm

6Jc (Notes 1, 2)
0JA (Notes 2, 3)
Continuous Power Dissipation (Note 1)

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

Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

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 + (8JA 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 V
Supply Current IDC 143 210 mA
Power-Down Current IDCPD PD_1=PD_2=1,VH=33V 53 8 mA
Input Low Voltage ViL 0.5 \
Input High Voltage VIH 1.7 3.465 \
Input Logic Current lH, i -1 +1 pA

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, VcCc = VCC_AMP_1 = VCC_AMP_2 = VCC_RG = +3.135V to +3.465V, AMPSET = 1, PD_1 = PD_2 = 0O,
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 \
Supply Current IDC 84.7 145 mA
Power-Down Current IDCPD PD_1=PD_2=1,V|H=33V 4.5 8 mA
Input Low Voltage ViL 0.5 \
Input High Voltage VIH 1.7 \

MAXI N
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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 (each path, unless otherwise noted)
(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, T¢c = -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)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

fRF = 50MHz 22.4
fRF = 100MHz 22.3
fRF = 200MHz 22.2

Small-Signal Gain G fRF = 350MHz, Tc = +25°C 19.5 21.9 23.5 dB
fRF = 450MHz 21.7
fRF = 750MHz 21.4
fRF = 900MHz 20.6

Gain vs. Temperature -0.006 dB/°C
From 100MHz to 200MHz 0.18

Gain Flatness vs. Frequency Any 100MHz frequency band from 200MHz dB
to 500MHz 0.19
fRF = 50MHz 4.4
fRF = 100MHz 4.4
fRF = 200MHz 4.4

Noise Figure NF fRF = 350MHz 4.6 dB
fRF = 450MHz 4.7
fRF = 750MHz 53
fRF = 900MHz 5.7

Total Attenuation Range fRF = 350MHz, Tc = +25°C 30 329 dB

g;t:t“t Second-Order Intercept OIP2  |PouT = 0dBm/tone, Af = TMHz, f1 + fo 53.7 dBm
RF input 1 amplified power measured at RF
output 2 relative to RF output 1, all unused 48.7
ports terminated to 50Q

Path Isolation dB
RF input 2 amplified signal measured at RF
output 1 relative to RF output 2, all unused 48.6
ports terminated to 50Q
PouT = 0dBm/tone, Af = 1IMHz, fRF = 50MHz 46.3
PouT = 0dBm/tone, Af = 1MHz, frRF = 100MHz 442
PouT = 0dBm/tone, Af = 1IMHz, fRF = 200MHz 411

Output Third-Order Intercept Point OIP3 PouT = 0dBm/tone, Af = 1IMHz, fRF = 350MHz 371 dBm
Pout = 0dBm/tone, Af = 1IMHz, fRF = 450MHz 34.9
Pout = 0dBmjtone, Af = IMHz, fRF = 750MHz 28.2
Pout = 0dBmjtone, Af = IMHz, fRF = 900MHz 24.6

MAXIN
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (each path, unless otherwise noted)

(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
Output -1dB Compression Point P1dB fRF = 350MHz, Tc = +25°C (Note 7) 17 18.7 dBm
Second Harmonic Pout = +3dBm -56.7 dBc
Third Harmonic Pout = +3dBm -72.4 dBc
Group Delay Includes EV kit PCB delays 0.9 ns
" ! PD_1 or PD_2 from 0 to 1, amplifier DC
Amplifier Power-Down Time supply current settles to within 0.1mA 0.5 KS
" ) PD_1 or PD_2 from 1 to 0, amplifier DC
Amplifier Power-Up Time supply current settles to within 1% 0.5 KS
Input Return Loss RLIN 50Q source 16.8 dB
Output Return Loss RLout |50Q load 30.7 dB
ANALOG ATTENUATOR (each path, unless otherwise noted)
Insertion Loss IL 2.2 dB
Input Second-Order Intercept PIN1 = 0dBm, Pin2 = 0dBm (minimum
Point P2l attenuation), Af = 1MHz, f1 + f2 619 dBm
. ) PIN1 = 0dBm, Pin2 = 0dBm (minimum
Input Third-Order Intercept Point [IP3 attenuation), Af = 1MHz 37.0 dBm
Attenuation Range 32.9 dB
Gain Control Slope Analog control input -13.3 dB/V
Maximum Gain Control Slope Over analog control input range -35.2 dB/V
Insertion Phase Change Over analog control input range 16.5 Deg/V
31dB to 0dB, AA_SP =0, 500
from A_VCTL_ step
31dB to 0dB, AA_SP =1,
. 500
. RF settled to from CS step
Attenuator Response Time . ns
within £0.5dB  |0dB to 31dB, AA_SP =0, 500
from A_VCTL_ step
0dB to 31dB, AA_SP =1,
from CS step 500
Group Delay vs. Control Voltage ;)\;efsrvanalog control input from 0.25V to -0.26 ns
Analog Control Input Range 0.25 2.75 vV
Analog Control Input Impedance 19.2 kQ
Input Return Loss 50Q source 16.0 dB
Output Return Loss 50Q load 15.9 dB
4 AKX
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+5V SUPPLY AC ELECTRICAL CHARACTERISTICS (each path, unless otherwise noted)

(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

D/A CONVERTER

Number of Bits 8 Bits
DAC code = 00000000 0.35

Output Voltage \
DAC code = 11111111 2.7

SERIAL PERIPHERAL INTERFACE (SPI)

Maximum Clock Speed 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 35 ns

Clock Pulse Width tcw 5 ns

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (each path, unless otherwise noted)
(Typical Application Circuit, Vcc = Vcc_AMP_1 = VcCc_AMP_2 = VCC_RG = +3.135V to +3.465V, attenuators are set for maximum
gain, RF ports are driven from 50Q sources, AMPSET = 1, PD_1 = PD_2 = 0, 100MHz < fRr < 500MHz, Tc = -40°C to +85°C. Typical
values are at maximum gain setting, Vcc = +3.3V, PIN = -20dBm, fRr = 350MHz, and Tc = +25°C, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Gain G 21.8 dB
Output Third-Order Intercept Point QOIP3 Pout = 0dBm/tone 29.1 dBm
Noise Figure NF 4.8 dB
Total Attenuation Range 32.9 dB

RF input 1 amplified power measured at RF
output 2 relative to RF output 1, all unused 481
ports terminated to 50Q
Path Isolation dB
RF input 2 amplified signal measured at RF
output 1 relative to RF output 2, all unused 48.2
ports terminated to 50Q
Output -1dB Compression Point P1dB (Note 7) 13.2 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 the RF input 1 or RF input 2 above +15dBm.

MAXIN 5
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BRI TERFME
(Typical Application Circuit, Vec =Vcc_AMP_1 =Vcc_AMP_2 = Vcc_RG = +5V, attenuators are set for maximum gain, RF ports are
driven from 50Q sources, AMPSET =0, PD_1 =PD_2 = 0, P|N = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOTAGE GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
165 - 2 « 2 o
‘ ‘ 2 | NotcHDuETO g g
. g % Tc=-40°C | SELF-RESONANCEOF |3 % g
=-40° To=+25°C E: f E E
I =+ z \J\ BIAS COIL (SEE TABLE 4)]2 Voo 4750, 5000, 5257 ]
<C
S —— z 2 . =) =
To=485°C | Tg=+25°C
- S ¢ o=t \\ 3 \
3 15 — | ! \ ?
/’r 19 19
A A
Tg=+85°C \
125 : 18 18
4750 4875 5000 5125 5250 50 250 450 650 850 1050 5 250 450 650 850 1050
Vee (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
GAIN OVER ANALOG ATTENUATOR GAIN vs. ANALOG ATTENUATOR GAIN vs. ANALOG ATTENUATOR
SETTING vs. RF FREQUENCY SETTING SETTING
24 . 24 g 2 —s
N 3 \\ : \\ RF = 350MHz :
19 ¥ Z 19 Z 19 Z
g, , F y \\ L 50MHz z y \\ z
g< DAC CODE 32 DAC CODE 0 b 1 oz \\Tc =-40°C, +25°C, +85°C
ZE 9 DA CODE 64 9 — 9
ES Q I g \ [ 200MHz g \\'/
g : \ : \
°os DAC CODE 128 & 3
Z2 4 . \ 4 \\
S = DAC CODE 255 r
E : % 1000MHz T NN % ™
: 1 N \
11 Rl ~> 11
16 16 16
5 250 450 650 850 1050 0 32 64 95 128 160 192 224 256 0 32 64 9 128 160 192 224 256
RF FREQUENCY (MHz) ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE)
GAIN vs. ANALOG ATTENUATOR INPUT MATCH vs. ANALOG OUTPUT MATCH vs. ANALOG
SETTING ATTENUATOR SETTING ATTENUATOR SETTING
24 T T 5 0 ] 0 ‘ 2
RF = 350MHz |2 3 g
19 \\\ | 5 5 g 5 1000MHz §
\_ Ve =475, 5,001, 525 e ot | z
b N 10 | 350MH; g 10 e
—_ = o
9 NS g 1000MHz L/ = ™~—
= N\ s \—"'\ — &)
= S B 4 — = 15
= 4 N = N Y 3 = 50MHz L/
3 \ 5 20 N\~ S5 2 (H =
’ N\ Sl ‘e
6 ™N -25 " — -25 P
\ \( Y I~ 200MHz %—— 200MH;z
11 30 VY 30 [ ;
1 350MH;
16 -35 -35 ‘
0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 95 128 160 192 224 256
ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE)

6 MAXI N




50MHzZ1000MHz. SB41£E.
FIT/EHUFEFIVGA

A TIFHFIE(4E)

(Typical Application Circuit, Vec = Vcc_AMP_1 = Vcc_AMP_2 = Vcc_RG = +5V, attenuators are set for maximum gain, RF ports are
driven from 50Q sources, AMPSET =0, PD_1 =PD_2 = 0, PN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

CHANNEL-TO-CHANNEL ISOLATION
vs. RF FREQUENCY

10 o
. |
=2 BOTH ANALOG z
S ATTENUATORS = CODE 255
= 3 falt
o
2] Y v "\(
= 1 "
e i i
|
= BOTH ANALOG
o 60 ATTENUATORS = CODE 0
=
(&)
80
50 250 450 650 850 1050
RF FREQUENCY (MH2)
NOISE FIGURE vs. RF FREQUENCY
8 g
7
To=+85C | To=+25°C /
o i T
o«
2 5 —| L
8 — —
= 4 /
__/——/T—
8 To =-40°C
) |
50 250 450 650 850 1050
RF FREQUENCY (MH2)
OUTPUT P1dB vs. RF FREQUENCY
2 | o
Voo =5.25V g
19 —\\ | 2
= /-T\
o
= 17 Vec=475v
a
(=
o
&= 15 A
3 Ve =5.00V
13
1
50 250 450 650 850 1050
RF FREQUENCY (MHz)
V.V 4V

REVERSE ISOLATION OVER
ANALOG ATTENUATOR SETTING

NOISE FIGURE (dB)

OUTPUT IP3 (dBm)
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REVERSE ISOLATION OVER ANALOG
ATTENUATOR SETTING vs. RF FREQUENCY

A ~ g
DAC CODE 0 =
T M
DAC C(l)DE255 //
I 'ii "', 1]/
5 250 450 650 850 1050
RF FREQUENCY (MHz)
NOISE FIGURE vs. RF FREQUENCY
=
VoG = 4.75V, 5.00V, 5.25V —
—T
-_——’_/
50 250 450 650 850 1050
RF FREQUENCY (MHz)
OUTPUT IP3 vs. RF FREQUENCY
[ [ =
PouT = 0dBm/TONE |2
\ g

(1/

TR

50
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450 650 850 1050
RF FREQUENCY (MHz)

OUTPUT P14 (dBm) S21 PHASE CHANGE (DEGREES)

OUTPUT IP3 (dBm)
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ATTENUATOR SETTING
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[
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==
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™~
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o]
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™~

0

32 64 96
ANALOG ATTENUATOR SETTING (DAC CODE)

128

OUTPUT P148 vs. RF FREQUENCY

Tg =-40°C

MAX2064 toc12

160 192 224 256

1AX2064 toc15

"T\

Tc=+85°C

N\

y

\

Te= +25°c\

—
(-

50

250

450

650 850 1050
RF FREQUENCY (MHz)

OUTPUT IP3 vs. RF FREQUENCY

I I
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| Voo =5.
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(Typical Application Circuit, Vec = Vcc_AMP_1 = Vcc_AMP_2 = Vcc_RG = +5V, attenuators are set for maximum gain, RF ports are
driven from 50Q sources, AMPSET =0, PD_1 =PD_2 = 0, P|N = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

OUTPUT IP3 vs. ANALOG

ATTENUATOR SETTING 2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY
50 > 70 ‘ s 70 ‘ 5
‘ ‘ ‘ H Pour = 3dBm |3 Pour = 3dBm |3
45 |Tg=-40°C —Tg=+25°C | g \ To = +85°C z \<\\ Vg =5.25V |
LSB, USB LSB, USB IA __ 60 N —. 60 N
g W 4 A g c g K Ve =5.00V
3 = To=+25° = cc=5
= S 50 N S 50 |-
5 ¥ = 50 7 T1e=-40C = Vg =475V \\
= . S =
3 30 | | Tc=485°C = =
LSB‘, UsB | S N A \
N \
25 | Pout = -3dBm/TONE \\\ \\_
RF = 350MHz N
20 ‘ ‘ ‘ 30 30
0 32 64 9 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
2nd HARMONIC vs. ANALOG
ATTENUATOR SETTING 3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY
70 —s 100 ‘ g 100 ‘ 3
Pour =0dBm |5 Pour=3dBm |3 Pout=3dBm |3
RF = 350MHz |3 g g
65 |10 42500 90 : 90
= Co+ Te=+85°C = = Voo =5.25V
[aa) [aa) [aa}
= e | § = Tg =-40°C = .
o 60 \ S 80 o 80 —Voc =500V
g A%MV\R% S %mﬁm g
o oc o
£ 55 Y — E () AN N () |
g | s s Vg =475V
To=-40°C \ L
50 60 [—— Tp=+85°C 60
45 50 50
0 32 64 96 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
3rd HARMONIC vs. ANALOG
ATTENUATOR SETTING 0IP2 vs. RF FREQUENCY 0IP2 vs. RF FREQUENCY
90 T T 1 — T 70 T T g 70 ‘ T T 5
To=425°C  To=-40°C Egur;}gm : PouT = 0dBm/TONE |3 - PouT = 0dBm/TONE |2
‘ S L 60 RO\ Te=185°C E ?‘ ' E
. 80 P ‘V AVI. 60 N i
g gl N Te=+25°C % Vee =500V
g Y T 50 \ = )\
= 3 | \§§ 2 L
o - o -
2 " [Teosm g T g ¥ I N
= S g I © Voo =4.75V \
® g\__
60 N\ \\ 40
\ 30 N
50 20 30
0 32 64 9 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1050
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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BRI TEFFE (4E)
(Typical Application Circuit, Vec = Vcc_AMP_1 = Vcc_AMP_2 = Vcc_RG = +5V, attenuators are set for maximum gain, RF ports are
driven from 50Q sources, AMPSET =0, PD_1 =PD_2 = 0, P|N = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

0IP2 vs. ANALOG

ATTENUATOR SETTING DAC VOLTAGE vs. DAC CODE DAC VOLTAGE vs. DAC CODE
65 I —— 30 g 30 5
Pout =-3dBm/TONE | < /§
RF = 350MHz |5 Z 2
60 s 2-5 = 2,5 / E
Tc=+25°C  Tc=+85°C / i
= 20 v s 20 v
E 5 5} w
g S\ = e ¢ = %
o s s 2 = 15
S 5 "/‘w\v' N A\ S \0 o Laco % N\
K VNN 2 1 // To=-40°C 25°C 85°C| 2 A Voo =4.75V,5.00, 525V
Tg=-40°C Q /
45
15 05
40 0 0
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
ANALOG ATTENUATOR SETTING (DAC CODE) DAC CODE DAC CODE
DAC VOLTAGE DRIFT vs. DAC CODE DAC VOLTAGE DRIFT vs. DAC CODE
0.05 5 0.0100 5
004 2 oo £
0.03 E
= Tc CHANGED FROM = 00050 |—Vcc CHANGED FROM
= 0.02 +25°C 70 -40°C = 5.00V TO 5.25V
= = | [ |
S o0 hN | e Saal = 0.0025
g 0 J'X““ 2 0
jar i 5
a7 -“‘X|“'~ S .00
S 0 | 27 1 1
e Tc CHANGED FROM My =} 0.0050 | Vcc CHANGED FROM
-0.03 +25°C T0 +85°C ' 5.00V TO 4.75V
-0.04 -0.0075
-0.05 -0.0100
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
DAC CODE DAC CODE
GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
(ANALOG ATTENUATOR ONLY) (ANALOG ATTENUATOR ONLY)
0 3 0 3
i To=-40°C - i -
\
@ -2 \\\ @ -2 \\\
5 3 [ —— —— $ 3 \\_
_ aro [~——— Ve =4.75V,5.00V, 5.25V
Te = +85°C To=425°C
-4 -4
5 5
50 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX2064

50MHzZ1000MHz. S41£ .
FIT/EHFEFIVGA

BRI TERFIE (4E)
(Typical Application Circuit, Vcc =Vec_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, P|N = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE GAIN vs. RF FREQUENCY GAIN vs. RF FREQUENCY
110 o 2 o 2% -
\ \ g \ \ Veo=33v |2 2
T =-40°C g Tg =-40°C Z g
100 | | £ 23 t ‘ H 23 z
= \\L_L [~ Tc=+|25°C Ve = 3.465V
£ To=+25°C — 2 2 =
=
Z w0 ' S Dy -\\ 3 \f\ Y
= =2 = —
= ‘—L\ = i w SN\ \ Z 21 =313V \T\\N‘
= g 3 1 Tg ¢ N < Ve =3.30V
= +85°
& 2 e 2
w Te—
70 ? 19 \\\ 19
Tg =+85°C & \
60 ‘ ‘ 18 18
31 32 33 34 35 50 250 450 650 850 1050 50 250 450 650 850 1050
Vee (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
GAIN OVER ANALOG ATTENUATOR
SETTING vs. RF FREQUENCY GAIN vs. ANALOG ATTENUATOR SETTING GAIN vs. ANALOG ATTENUATOR SETTING
& U 5 2% ‘ —_— 2 —_—
g/ 19 : o =~ | 50MHz Vee=3.3V § o \‘ ‘Vcc :‘3.3V §
= 5 S = g
= ~= |- \\’< L : \\ RF = 350MHz |2
» 14 ~— 14 N \ 200MHz 14 \
5 DACCODES2 | DAC CODEO N N
s 9 — 9 N 9 N
Z /) s N\ | 350MHz g N,
E 4 ~ =z 4 \ =z 4
= DAC 0ODE 64 3 \& 3 /\\
S | | N N 7T =-40°C, +25°C, +85°C \
ES DAC CODE 128 DAC CODE 225 / \\ N
= 6 6 1000MHz \\ 6 AV
3 N 4 i\
S — 1 NS 1
S Vee=3.3V
-16 - -16 -16
50 250 450 650 850 1050 0 32 64 95 128 160 192 224 256 0 32 64 9 128 160 192 224 256
RF FREQUENCY (MHz) ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE)
INPUT MATCH vs. ANALOG OUTPUT MATCH vs. ANALOG
GAIN vs. ANALOG ATTENUATOR SETTING ATTENUATOR SETTING ATTENUATOR SETTING
2% — 0 —_— 0 — —
=~ RF = 350MHz § Voo =33V § 1000MHz Vee=33V |2
19 \\ g -5 g 5 g
1 N = 1000MHz = \ \§
o g " _{ | g 0
9 = =
g \\ B 5 e 0Nz S 5 350MHz
= 4 <§E \_ )< — = l
5 \’\ = 2 Ny 2 2 \Qﬁ/\
B o = N
/ \\ = \\/ L 200MH: 3 _é/\/‘/p/: /\\
6 =0. X X B L~ T \_
Ve =3.135V, 3.30V, 3.465V N \ / V o f' 200MH \/‘
1 30 [—¥ -30 50MHz
16 -35 -35 ||
0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE) ANALOG ATTENUATOR SETTING (DAC CODE)

10 MAXI N




50MHzZ1000MHz. SB41£E.
FIT/EHUFEFIVGA

BRTIEHFIE (%)
(Typical Application Circuit, Vcc =Vec_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, PN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY OUTPUT P1gdB vs. RF FREQUENCY
8 ‘ - 8 5 16 : 2
Vg =33V ‘ ‘ £ £ feo-531 |
7 Tc =+85°C 7 § 7 § 14 | z
yad Vg =330V _ /—?\ To--40°C
E o 8 6 [—Vge=3135v | = § n \\ |
H==msa B N sl N
2 s . 5 Y <10 To— 4250 " AN
2 11 N : =1 1 > NN
g 4 2 Ve = 3465V S N N—
" | o
| T =-40°C
Tg=+25°C
3 3 6 To = +85°C
2 2 4 ‘
5 250 450 650 850 1050 5 250 450 650 850 1050 5 250 45 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
OUTPUT P14 vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY OUTPUT IP3 vs. RF FREQUENCY
16 N 40 2 40 ‘ e
Ve = 3.135V £ ‘ ‘ Pour = 008/ TONE [ = Vg = 3465V PouT = 0dB/TONE £
14 § 5 Tc =-40°C Vee=3.3V § 35 I I S N §
. EES NI N A
E 1 . E AN E 2 N Vce =330V
= S N 3
= Viee = 3.30V T = BN \\ = \
< Voo =3465V N\ & NN e 2
10 = % Te=425°C = %
= \ = T\ N = N
o = =
5 N 3 N H 3 N\
S 8 c 2 Tc=+85°C ~— R
AN \ Voo = 3135V \
\ N— N
6 15 ~ 15
~—
4 10 10
5 250 450 650 850 1050 5 250 450 650 850 1050 50 250 450 650 850 1050
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
OUTPUT IP3 vs. ANALOG
ATTENUATOR SETTING 2nd HARMONIC vs. RF FREQUENCY 2nd HARMONIC vs. RF FREQUENCY
40 — —_— . 75 : - 75 ‘ o
RF=350MHz | Pour=-3dBm/TONE H Pour=3dBm |2 ‘ ‘ Pour=3dBm |2
Voo =33V 2 Vee=33v [ z
‘ ‘ “ S 65 E 65 Ve =3.30V ES
% ‘ oo %
= Te = -40°C LSB, USB g = N rTc=+25C g \ \|
S s N S N
o ‘ 2 \ 2 \ N Voo =346V
; 30 =, S % \?\\ S 4 N N
e z To=+85°C ES ?\
= st g — NN E 5 . \
25 A Tc=-40°C bé Vog =3.135V \&
Tg = +25°C LSB, US
| % 2
Tc=+85°C LSB, USB
20 L1 15 "
0 32 64 9 128 160 192 224 256 5 250 450 650 850 1050 5 250 450 650 850 1050
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz) RF FREQUENCY (MHz)

y." W/ 4V, 11
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MAX2064

50MHzZ1000MHz. 414 E.
FHIT/EHIEZEFIVGA
BB T (4)

(Typical Application Circuit, Vcc =Vecc_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, PIN = -20dBm, fRF = 350MHz, and Tc = +25°C, unless otherwise noted.)

2nd HARMONIC vs. ANALOG

ATTENUATOR SETTING 3rd HARMONIC vs. RF FREQUENCY 3rd HARMONIC vs. RF FREQUENCY
60 — — 80 ; 3 80 ‘ 5
RF = 350MHz Pour=0dBm | Pour=3dBm |2 Pout =3dBm H
Ve =33V [§ Vec= 33V |8 §
55 AW : 0 T =-40°C : 1 N -
— v . C=- —
2 T }' ' g \\{ g Vg = 3.30V
o el Tg = +85°C o 60 A o=+ S 60 X '
S 50 [l Pewl S \ =]
= h = _~ =
: To=425°C \“ z o » . z o v '3135\/\ ~
2 C=+25° B 2 cc=3.
~N |y [s7} (7] J
® = T1 40 }\\ 40 ?\
To - 40°C To=+85°C Ve = 3.465V
40 ‘ ‘ 30 30 ‘
0 32 64 9 128 160 192 224 256 50 250 450 650 850 1050 50 250 450 650 850 1080
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
3rd HARMONIC vs. ANALOG
ATTENUATOR SETTING 0IP2 vs. RF FREQUENCY
75 — —T 70 ; ; 5
RF = 350MHz Pour=0dBm (| |= Pour = 0dBTV/TONE  |=
‘ A Vec=33V ||| Vec= 33V |8
70 Tg=-40°C S 60 e
é‘f | vt A \\Tc =+25°C
é’ 65 - SR r\ ln. g 50 N | l
Z I /"\w‘" g To = +85°C
z i = \ |
Z o To =+25°C S w0 N
(“a A A Y
Vi yv‘!v" m//
55 . 30 [ Tg=-40°C
Tg=+85°C ‘ \\
50 ‘ ‘ 20
0 32 64 95 128 160 192 224 256 50 250 450 650 850 1050
ANALOG ATTENUATOR SETTING (DAC CODE) RF FREQUENCY (MHz)
0IP2 vs. RF FREQUENCY 0IP2 vs. ANALOG ATTENUATOR SETTING
70 ; ; = 60 2
\ | Pour=0dBm/TONE | RF < 350MHz PouT = -3dBm/TONE [
g Voo =33V 2
S

Ve = 3.465V
1

60
“\Q To = +85°C
Voo =330V 50 |
50 LY i
 hagmman !

% N % L~ i
g g PR ]
S NN . 5 MM \\
f\Q | v -
30 f——veg=3135v To=+25"C
‘ To = -40°C
20 30
50 250 450 650 850 1050 0 3 64 9% 128 160 192 224 256
RF FREQUENCY (MHz) ANALOG ATTENUATOR SETTING (DAC CODE)
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50MHzZ1000MHz. SB41£E.
FIT/EHUFEFIVGA

5| &
TOP VIEW - =g ‘“l
= [ 8 o =
a2l — o & | q! ~ !
= S =g =2 455 2
o << a- << <C o << & o << [da}
3611351 | 1132113111301 1297 1281127 126/ 125!
Vee_amp_1 | 37 Vee_Amp_2
AATT_OUT_1 |38 123 | A_ATT_oUT 2
AVCTL_1 |39 ! A_VCTL_2
msp |40 | GND
A_ATT_IN_1 |4 | AATT N2
GND |4 MAXIMN GND
GND | 431 MAX2064 GND
GND |2 - 7] enp
GND 116 | GnD
GND |4 L 15| ano
GND |47t 114 6nD
oo |48 S Pl ew
+ (TR (701 ol
a ()] = X wn <o A [} () o
s 5 33° 2533 3
2
TQFN
5Bl BE
S[H A AR
1-4, 9-19, 21,
25, 28, 33, 36, GND o
42-48
5 DAT SPIFABHI N
6 CLK SPI BT EREI N\
7 CS SPIFA IS N o
3 v TRERIRAN, ERREI3 3VESVIMNIBER R, Voo re AIRENIM AR SNOPTR R, FIA0nFRS
CCRG | s=peizs|M, mAMNEILZS NS,
20 A_ATT_IN_2 | EHIIZEEMA(500), BiE2. FEEZE—M000pFREREBER.
22 AVCTL_ 2 | B Z=EEEBERGmE AN, BiE2. NEEHDAC 2 (AA_SP = 1), MBI 150pF ERS .
23 A_ATT_OUT_ 2 | B3Rt (50Q), BiE2. EEREMER, 181 1000pF BEZEREZIAMP_IN_2.
24 Voo AMP. 2 | IREhHUKERERIRMIN, BIE2. FERAIAESEIIIZS MR B L 10nF SRR
26 AMP_IN_2 | IEBIAARRMAG0Q), BiE2. FEEHBEMBE, BT 1000pF BAZEREZIA_ATT_OUT 2.
27 PD_2 KRS, BiE2, EMRIEESER2.
29 AMP_OUT_2 | MAZRIEENHIH (500), BIE2. FEAMP OUT 25V Z[BEHRE FRIFEEL.
V.V 4V

13
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MAX2064

50MHzZ1000MHz. S41£ .
HIT/EHFEFIVGA

5B R (%)
ElLz B4 i)
30 REG_OUT | BE=st, @id1uFBASK.
31 AMPSET 3537\‘/]1;;%50‘1 RN ARRHIREIZ Ee Voo ampiFIVee avpo R FA3.3VEEERET, EA1BHE1; SVAEEAT,
32 AMP_OUT_1 | MAZRIEENHIHE (50Q), B . TEAMP OUT_15Vee < [BlE#E Ehim L.
34 PD_1 KUTIEE, BIE, FEREESER2.
35 AMP_IN_1 | IREIAARRMIN(GOQ), HBiE 1. EREHEBEMBS, BT 1000pF EEEZEIA_ATT_OUT 1o
37 Ve aMP_1 | IREhIARREIRMN, BIE . ZERABEEILIZS I M E L 0nF5HEA.
38 A_ATT_OUT_1 | B REMHE (500), BiE . FEEREEMES, ®IT1000pF BEZEEEIAMP_IN_.
39 A_VCTL_1 | B ETEEBEESEN, B8, AREMRAFLEDAC (AA_SP = 1), NIEIT150pF FBER5SHE.
DACIERE/ZEIEiBiEm N, ATHEIEREEE. HAA SPEAZE, HaEH _EDACE I ESPIHRE]; &
40 AA_SP AA_SPEMIBIE0, ZEIE A EDACEBEFNEF SPIIEH. HAA_SP = 0RT, & ABIUEHIES (A_VCTL_
FA_VCTL 2)o
41 A_ATT_IN_1 | BIZERESEAGG0Q), Wil FEREMBE, WL AMP_IN_1ZEZE—1000pFER-
— EP HIEE, WEEREZIGND. BEEZEAEMRAIPCBIE XIS AT FXERFERE, HEaREH.

1L AR
MAX2064 B4 M EBIINVGAE—TIE AR MEREMUARE,
X 50MHzZ 1000MHz M ESEE. 500 & g O A
#&ito

BUMNEMNEEER T MELITREE, FTIRAE33dBRIIE
g, BEINAA R R IR EIEIT SRR TR, 5IP3.
ENF AR ThEE I FRo

BMMEN R EE LN B RS, sSiE BT HESPIRARE
CHRFIRI8 M DACHE . BXRZERBRBIZHMAT, BB
FEEERD AR 3.
FASMBEEFTRR M ABENE — R EERFEAFRF
W, BXESEEAMUMMANF (F 1R KRE)=0IP3
(BE—HHKEE). XTI SRR A 24dBRIRIARS (5T
KEAG), BHESARNFL4.4dB (BIFZREHENR
#E), FRM+41dBMIIEOIP3. X LR (H S SR A
ZiREEKSRA SR RA— M EEIVGA.

14

sy, BETEEOVEREBIRE, MEERTEFaMEE
K MRRFAVPERMERE, WA TIEE+3.3VERIRIER
RINFERRN. SRARMEZRM485H. TQFNE K (Tmm x
Tmm), FEREZ. WRAETC = -40°CE+85°CH BRA
m S A B R S K

BHIR R
BHERTRIENE RS, SAEINEREEB33dBE
5o, FAINBEESIEIL 3L HRITEOSP)ES A8
NMDACEMEREAT, BSENAGEEMERINTE/ME
RE, FEEFEERSENTEAEE. ZRBAATESME)
SINRZE.
FE, UENEESRZETSPIE&EGIFDACK, DAC
MHBESBEHMAEA VCTL _1FIA VCTL_2 (9355
T5IMI39F03IHI22). Fit:, SPIE&IERXT, A VCTL |
FIA_VCTL _25/Hw E#E 5 — iR B EMBE R,
BELEHAN B,

MAXI N




50MHzZ1000MHz. B4 E.

1. 2§24

AT/ RAUEFIVGA

AA_SP ANALOG ATTENUATOR D/A CONVERTER
0 Controlled by external control voltage Disabled
: Enabled (DAC output voltage shows on A_VCTL__ pins);
! Controlled by on-chip DAC DAC uses on-chip voltage reference
x2. TEER M FEE
RESULT | Vcc (V) |AMP_SET| PD_1 PD_2 T{E#E=
Allon 5 0 0 0 FHTL TEE+33VARERE, 185 MK 1% % I8 i
3.3 1 0 0 AMPSET3I B EAEAREEA THITELRE, WKR2FT
AMP1 off 5 0 L 0 o B4, ERIASRS AR HIIREN R K25 ki, TEBERER
AMP2 on 3.3 1 1 0 M, HAERESER AT RERS.
AMP1 on 5 0 0 1 o
AMP2 off 33 1 0 1 SPI#ZOFIR Bz &
Al off 5 0 1 1 1ZZ R AR A R A5 AL F 1918 1T SPI/MICROWIRE M3 & 84T
© 3.3 1 1 1 BEORITES. BASAIEIE, MSBTERT, FHEILCSITE.
A28 HIEA TR EE—ARRE, FE28MBIEAT X
IRFhIGAEE BEHEREF BCSAMBTR, FHEH, HIEER

AU EER N 24dBE BB m R B ERE I ENER. B KB
R T50MHz ZE 1000MHz RSB B I B4 14 EFE4R.

B EFIRBAN. BCSHTRIDBFR, MIEHME. X
TR E (B 1), R3GHT SPIHEERHIFAER.

DAT DN >< D(N-1) ><:

-
_ 3 tes
CS _‘ !

™ s [

NOTES: DATA ENTERED ON CLOCK RISING EDGE.

ATTENUATOR REGISTER STATE CHANGE ON CS RISING EDGE.

N =NUMBER OF DATA BITS.

DO IS AN ADDRESS BIT, D1/DN ARE DATA BITS (WHERE N < 20).

LSB
D ED G
P e
: s tow
—p -
tcH '
> g
—>3t -—
‘EW‘

B 1. SPIETFE

MICROWIREAZ National Semiconductor Corp. B9 #F.

MAXIN
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MAX2064

50MHzZ1000MHz. S41£ .
HIT/EHFEFIVGA

*3. SPI#RER

FUNCTION BIT DESCRIPTION

D55 (MSB)
D54
D53
D52
D51
D50
D49
D48
D47
D46 , )

Reserved D45 Bits D[55:36] are reserved. Set to logic 0.

D44

D43

D42

D41

D40

D39

D38

D37

D36

D35 Bit 7 (MSB) of on-chip DAC used to program the Path 2 analog attenuator

D34 Bit 6 of DAC

D33 Bit 5 of DAC

On-Chip DAC D32 Bit 4 of DAC

(Path 2) D31 Bit 3 of DAC

D30 Bit 2 of DAC

D29 Bit 1 of DAC

D28 Bit 0 (LSB) of DAC

16 MAXI N




#&3. SPIHEE ()

50MHzZ1000MHz. B4 E.
BT/ EFEFHIVGA

FUNCTION

BIT

DESCRIPTION

D27

D26

D25

D24

D23

D22

D21

D20

D19

D18

Reserved

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

Bits D[27:8] are reserved. Set to logic O.

D7

Bit 7 (MSB) of on-chip DAC used to program the Path 1 analog attenuator

D6

Bit 6 of DAC

D5

Bit 5 of DAC

On-Chip DAC

D4

Bit 4 of DAC

(Path 1)

D3

Bit 3 of DAC

D2

Bit 2 of DAC

D1

Bit 1 of DAC

DO (LSB)

Bit 0 (LSB) of DAC

MAXIN
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MAX2064

50MHz £1000MHz.
F1T/BHFEH VGA

HEE 57
P BRI BRI+ A
1) BB
2) InEsES

wEEE

HEP)RHT-FIETHRAMREE, REFHHIPCBIR
T HBEFBEPEH, X—RIFEXHE. B, EPERSIH
MEEFTEBIMERER. EPOAEREGBET R
FLIREZIPCBHIMZ. PCBfBRIZAE TR R 15 L0
R, PARRERARRA Mg L. 88 8 (A
H)WFEEN T EEEREIEFRER.

s 2SR5 AL B By TSR R IR fh B ANAE X
DILTHHINE. SRERA485IMTAFN-EPH 3, HRE

R4, BRI HERTHE

DESIGNATION QTY DESCRIPTION COMPONENT SUPPLIER
c1 Cciz %Ei’SCS’ 6 1GOF§),\(A)F1)25c5eéeT1E;cocgzj\pacitors (0402) Murata Electronics North America, Inc.
C3,C10 2 éSFS)'\a%cSeSrgT'i_(':é?Sacitors (0402) Murata Electronics North America, Inc.
Céﬁ;cﬁ: 5 1GOF;1'\|;1c5e5r;r;1icE<1:8§§citors (0402) Murata Electronics North America, Inc.
C15 1 JBURFMC%ZE; gigzgtor (0803) Murata Electronics North America, Inc.
;|
R1, R2 2 47 5kQ resistors (0402) —
U1 1 IA\r/ISaIi?nFI\,\/II_AI\EEZ(()76n;?T)I§/Ime) Maxim Integrated Products, Inc.
R, BREEIRINE I TIEHAE LS
N AXIW

18




50MHzZ1000MHz. SB41£E.
FIT/EHUFEFIVGA

H 7Y [7 FHIRE

OUTPUT 1

RF

C6

RF
QUTPUT 2

C13

REG_OUT
AMP_OUT_2
GND
<]Po2
=<1 }—|

L - 1
| |
[} HX'U)@DDDD
= =l Z el 5 =2 2| 2| =
[&] ol © S| S| | &

<
(=)
[}

|||—|9}—T—|

>
Vee
1]
1|
1]
1]

o ~
3| = =
— |l o |
| () o (a8 [a
o =Z = = =
05 = et W = —c12
7] L1341 1331 1321 1311 1301 129} 2 ~
ANALOG | T LECCAMPT ey ey ANALOG
Ag(T)ENUéTOR A_ATT_OUT_1 TIVE & & ACTIVE A_ATT_OUT_2 ATTENUATOR
:NTR L . A_VCTL_1 BIAS BIAS -|A_VCTL_2 N CON:TROLZ
l S AA_SP GND l
1 S 1
c3 R1 A_ATT_IN_1 ANALOG ANALOG A AT N = R c10
I aND | ATTEN1UAT0R <DAC-9—{DAC> ATTENZUATOR = I
RF INPUT1 —__ GND | q = RF INPUT2
' 4 EXPOSED i — '
> = GND [-- PAD — ~, -~ GND — <
I T — MAXIN [ = — I
4l = MAX2064 ; c8

BH1EE

PROCESS: SiGe BiCMOS

MAXIN

4 E f=
E 2‘211:1:%

MERIANEHEINLERFERTE, 15Z 8 china.maxim-ic.com/

ackages. 5T &,

HERGPH "+

“# s UERARoHS

W&o HRETAIEBAEAANESRTH, EHEERAEHKEX,

SRoHS AT %o
ESEEESY ESEL LT SMERS | EETRES
48 TQFN-EP |  T4877+7 21-0144 90-0133
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http://china.maxim-ic.com/packages
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0133.PDF

MAX2064

50MHzZ1000MHz. S41£ .
FIT/EHFEFIVGA

1&£1TIh%E
e ETEH By EHm
0 12/10 BRI _
Maximit R =4k

JtR832815H HRE4HS 100083
% ZEMH1E: 800 810 0310

FiE: 010-6211 5199

f&&: 010-6211 5299

Maxim A3 Maxim=aa A SMIE T B AE F 1 52, (B AR L FIFFATe Maxim tRETEE MM A RE1EBIRATETIE MELU™ 5 A BIFIHIE BIRTF o
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