19-0586; Rev 1, 2/09

#Eir
MAX2037 8 & n] A5 3 25 i K45 (VGA) & 1T e ge B
1o B 2530 [ RO M 75 BB 75 RS S 2 . . BN OR
PR R 2 A, RS 35V LAY S R R 42dB.
Ak, VAR SR B M A JEHAIL, &6 5 120 HEL
A (ADC)#E [ .

MAX2037 VGA L3 Ak (1 46 36 16 25 1% 2% /N F+0.25dB, W]
I 388 T8 (] 7 8 7 O R R R IR E /N EAR RN £
Ay — AN ANES TR . BUIR B RN A K sh A
ADC. &AM 25 16 Ji i it B A — > AT D) 6 54 7 PR 0%
TR &4 AES, AkEfe ADC it 2k (il .
AL I FR A Sh S RE R KN TR E, TR WiE
WS . FEVour = 1.5Vpp iy = SMHzE, W& H R
B o4-70dBe, B MEMHE S, WE =M ZHRE
}-52dBc.

MAX2037 % f+5.0VHFE AL, T XA 120mW/iEE .
AR 1005 I TQFP & %2, i A #RAL, TAEFE0CHE
+70°CR T .

IV /1K1 /W
BEAZE G X%

#Fit

¢ BB EERE
¢ SEREVEEATBERERS
¢ 5 MAX2038#8 7/ VGAFIELE K 2 L #hiB R L 88 145
HE
¢ R, WETEERENMHREE T 12LADC L
R#ITHRA
Rk 29.5dB
SiEseE: 42dB
5MHz Bt B 22nV/VHz I8 R 30 e 7S
53 #10L ADC BIMAX2035/MAX2036 3| I % &
e 3FHE R IR ZE 4 +0.25dB
A3k VGAHI H $H LB B B WFH LLADC it £
£E9VGAHIH EEIKSNADC
Al T s SE Bl Sk 42dB
¢ Vout = 1.5Vppflifiy = SMHzEt, ZRIEKKER
-70dBc

* & o o

BZA & Vour = 1.5Vpp®ify = SMHzEE, BAEMEHE"
e A Y RGE WE =M ZFAKXREAH-52dBc
¢ BREIFE 120mW
“IEZ LY B A8 o Y R B Y IMD3
THEEHEE EMEE
TEMP
o PART ANGE PIN-PACKAGE
A MAX2037CCQ+D 0°Cto+70°C 100 TQFP-EPT
O L s s MAX2037CCQ+TD _ 0°Cto +70°C___ 100 TQFP-EPY
ve_cTL-[| | ]v6_cLaMP_MODE YEP = MJRLL
o ] . + BRI PO £ RoHS FFUERY 1.
T = #iltl%.
veiNt- [| [ veourt T
: e : D = Briease.

vem&[j EE Soe Ejvsoum
VGINg- [ | [ veours-

50Q

BIAS
o] CIRCUITRY

L] L]

GND EXT_RES

MAXIMN

Maxim Integrated Products 1

A SR Maxim 1E 3038 SCHFOBHIT1E S, Maxim AS X B A7 78 19 25 R ol e 7= AR I B R 1 3R . T R v SO R T BB AR 7 SC P L 4
BHEEEE 1R, WIFRBIAMTATIE AR, 1E2 % Maxdm $EAEF) SRR .
ZNEBHERFEIRNEEZR, FiFEMaximBETT: www.maxim-ic.com.cn.

2LEOCXVYIN


http://www.maxim-ic.com.cn

MAX2037

BEAZEm X E

ABSOLUTE MAXIMUM RATINGS

Vee, VREF O GND Lo -0.3Vto +5.5V Operating Temperature Range...........ccccooveieine 0°C to +70°C
Any Other Pins to GND............ccccooiiiiinn, -0.3Vto (Vcc + 0.3V) Junction Temperature ...........coocovviiiiiiiii
VGA Differential Input Voltage (VGIN_+ - VGIN_-)........... 8.0Vpp OJC (NOLE 1) oo
Analog Gain-Control Input Differential Voltage BJA (Note 1) oo
(VG_CTLH = VG_CTLA) it 8.0Vp-p Storage Temperature Range
Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 10S) ........cccocevviiiiiinnnn. +300°C
100-Pin TQFP
(derated 45.5mW/°C above +70°C)........ccc.ccceeenn... 3636.4mW

Note 1: 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 www.maxim-ic.com.cn/thermal-tutorial.

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.

DC ELECTRICAL CHARACTERISTICS

(Figure 2, Vcc = VREF = 4.75V t0 5.25V, Vcm = (3/5)VREF, Ta = 0°C to +70°C, VgND = 0, PD = 0, no RF signals applied, capacitance
to GND at each of the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ. Typical
values are at Vcc = VRer = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDTIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce 4.75 5 5.25 \
Vcc External Reference Voltage VREF (Note 3) 475 5 505 v
Range
PD=0 204 231
Total Power Supply Current Refers to Voe supply mA
current plus VREF current PD = 1 27 33
Vce Supply Current lvce 192 216 mA
VRer Current IREF 12 15 mA
Current Consumption per
Amplifier Channel Refers to Ve supply current 24 27 mA
Differential Analog Control Minimum gain +2 Vep
Voltage Range Maximum gain -2 ]
Differential Analog Control
Common-Mode Voltage Vem 285 3.0 315 v
Analog Control Input Source/Sink 45 5 mA
Current
LOGIC INPUTS
CMOS Input High Voltage ViH 2.0 \
CMOS Input Low Voltage ViL 0.8 Vv

2 MAXIMN
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AC ELECTRICAL CHARACTERISTICS

(Figure 2, Vcc = VREr = 4.75V to 5.25V, Vcm = (3/5)VRer, Ta = 0°C to +70°C, VgND = 0, PD = 0, VG_CLAMP_MODE = 1, fRr =
5MHz, capacitance to GND at each of the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF,
RL = 1kQ. Typical values are at Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Differential output
capacitance is 10pF,

Vout = 1.8VP-P, | capacitance to GND at 18
Full-Scale Bandwidth f-1.3dB 1.3dB ) ) each single-ended MHz
bandwidth, gain | output is 60pF, RL = 1kQ
=10dB
No capacitive load 29
RL = 1kQ
) , VouT = 1.5mVp.p, 1.3dB bandwidth,
Small Signal Bandwidth f-1.3dB gain = 10dB 30 MHz
Differential Input Resistance RIN 170 200 230 Q
Input Effective Capacitance CIN fRF = 10MHz, each input to ground 15 pF
Differential Output Resistance Rout 100 Q
Maximum Gain +29.5 dB
Minimum Gain -12.5 dB
Gain Range 42 dB
—_ o H [o) O,
Absolute Gain Error Ta = +25°C, full gain range 0% to 100%, £025 15 | dB
VREF = 5V
VGA Gain Response Time 40dB gain change to within 1dB final value 1 us

VG_CTL set for maximum gain,

Input-Referred Noise , : 2 nVAHz
no input signal
VG CTL . No input signal 22

. _ set for
Output-Referred Noise +100B of gain Vour = 1.5Vp.p, 56 nVAHz
1kHz offset

VG_CLAMP_MODE = 1,
VG_CTL set for +10dB of gain, -70
fRF = 5MHz, VouT = 1.5Vp-p

Second Harmonic HD2 dBc
VG_CLAMP_MODE = 1,
VG_CTL set for +10dB of gain, -55 -65
fRF = 10MHz, VouT = 1.5Vp-p

) . VG_CLT set for +10dB of gain, frr1 = 5MHz,
Third-Order Intermodulation IMD3 | frF2 = 5.01MHz, VouT = 1.5Vp-p, VREF = 5V | -40  -52 dBe

Distortion

(Note 4)

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Figure 2, Vcc = VREr = 4.75V to 5.25V, Vcm = (3/5)VRer, Ta = 0°C to +70°C, VgND = 0, PD = 0, VG_CLAMP_MODE = 1, fRr =
5MHz, capacitance to GND at each of the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF,
RL = 1kQ. Typical values are at Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
L Vourt = 1Vp-p differential, frRF = 10MHz, i
Channel-to-Channel Crosstalk VG_CTL set for +10dB of gain 80 dB
) VG_CLAMP_MODE = 0,
g/llz);muomNOUtpUt Voltage at VG_CTL set for +20dB of gain, 2.4 diff\;':;tial
P 350mVp.p differential input
. VG_CLAMP_MODE = 1,
"C/'lzﬁm“(;an utput Voltage at VG_CTL set for +20dB of gain, 28 diﬁ\éféitial
P 350mVp-p differential input

Note 2: Specifications at Ta = +25°C and Ta = +70°C are guaranteed by production test. Specifications at Ta = 0°C are guaranteed
by design and characterization.

Note 3: Noise performance of the device is dependent on the noise contribution from the supply to VRer. Use a low noise supply for
VREF. Vcc and VREF can be connected together to share the same supply voltage if the supply for Vcc exhibits low noise.

Note 4: See the Ultrasound-Specific IMD3 Specification in the Applications Information section.

HR T (EH14

(Figure 2, Vcc = VReF = 4.75V t0 5.25V, VaNp = 0, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VREr = 5V, Ta = +25°C, unless otherwise noted.)

OVERDRIVE PHASE DELAY TWO-TONE ULTRASOUND-SPECIFIC
vs. FREQUENCY POWER SUPPLY MODULATION RATIO IMD3 vs. GAIN
5.0 - -40 o 0 " " r o
Vit = 35mVpp DIFFERENTIAL g Vo<1 5Ve.p DIFFERENTIAL |2 Vout = 1Vp-p DIFFERENTIAL |2
45 Vi - 87.5mVp.p DIFFERENTIAL —————2 Vorgp < 50mVip, fcanann = Mz, |2 10 N :
2 40 | GAIN=2068 g 50 oo e A :
% 35 @ \
= -60
Q30 =) = -30
8 cl S 1= 10MHz
T 25 = 70 = -40
w =
£ 20 € N~ —— = 50 1=
2 15 / A 80 S
: ™~ a ‘
S 10 \ " = 5MHz
05 V\ /I \ -0 = 2MHz
-100 -80
0 25 50 75 100 125 150 175 200 0 25 5 75 100 125 150 175 200 5 5 5 15 25 3
FREQUENCY (MH) FREQUENCY (kH2) GAIN (dB)
4 MAXI N
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BT (EfFIE(4)
(Figure 2, Vce = VRer = 4.75V t0 5.25V, VgNDp = 0, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of the

VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Ta = +25°C, unless otherwise noted.)

SECOND HARMONIC DISTORTION THIRD HARMONIC DISTORTION
vs. GAIN vs. GAIN
0 . 0 Y
1o [Your=Tve-» DIFFERENTIAL g 1o [ Your=Tve- DIFFERENTIAL g
20 : 20 | E
-30 -30 \
W 1= 12MHz o L\ = 12MHz
g - g -
= 50 = 50 f=5MHz
o o T
2 o == //‘\‘ N \.‘L_,_i \FJQ
¥ ™\~ \ 70 2
o5z | = T
-80 -80 f= 2MHz
-0 = 2MHz -%0
-100 ! ! -100
45 5 5 5 2% 3 45 5 5 B 5 3%
GAIN (dB) GAIN (dB)
OVERLOAD RECOVERY TIME OVERLOAD RECOVERY TIME
MAXZO37‘£C-G_6 MAX2037toc07
f=5MHz | DIFFERENTIAL - = 5MHz DIFFERENTIAL
UTPUT QUTPUT
10V/div | 20vv
PMAVAN
o ' DIFFERENTIAL
INPUT
DIFFERENTIAL WRARRS I Y V'
S e e 1 0V/div I
OUTPUT 100mVp_p TO OVERLOAD
QUTPUT 1Vp. TO OVERLOAD AND BACK TO 1Vp.p ANDBACKTO 100mVpp
400ns/div 400ns/div
CHANNEL-TO-CHANNEL CROSSTALK CHANNEL-TO-CHANNEL CROSSTALK
vs. GAIN vs. FREQUENCY
-60 © -30 o
VouT = 1.5Vp.p DIFFERENTIAL : Vour = 1Vp-p DIFFERENTIAL | E
65 | 1= 10MHz, ADJACENT CHANNELS E 40 | GAIN=100B, ADJACENT CHANNELS g
70 -50
@ &
g 15 S w0 A
x < L/
= 80 s -
% N % " //
£ 85 £ -8 -
A
90 90 A
L/
-95 400 P
-100 110
45 5 5 B 5 3% 1 10 100
GAIN (dB) FREQUENCY (MHz)
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OUTPUT-REFERRED NOISE VOLTAGE (nV/vHz)

BEAZEm A

BT EFFIE(4)

(Figure 2, Vce = VRer = 4.75V t0 5.25V, VgNDp = 0, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Ta = +25°C, unless otherwise noted.)
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BT EFFIE(4)

(Figure 2, Vce = VRer = 4.75V t0 5.25V, VgNDp = 0, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Ta = +25°C, unless otherwise noted.)
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Zjy CONTROL

D2,D1,D0
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*EP = EXPOSED PAD
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MAXIM
MAX2034
e SINGLE CHANNEL
/‘ MAXIM
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