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PART TEMP. RANGE PIN-PACKAGE
MAX2108CEG 0°C to +70°C 24 QSOP
LMDS
Voo PS_SEL GC GND GND RFIN RFIN Vee GND Voo lout jouT
| | | | | | |
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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +7V
Voo to Any Other VCC .o -0.3V to +0.3V
All Other Pinsto GND...........c...ccooei, -0.3Vto (Vcc + 0.3V)
RFEIN 1O RFIN ... +2V
LOMOLO oot +2V
Short-Circuit Current

IOUT, I0OUT, QOUT, QOUTto GND ......oeoooveieiiiieiee 10mA

PSOUT, PSOUT 10 GND.....ooviiiiiiiiiiicececeee 40mA

Short-Circuit Duration IOUT to IOUT, QOUT to QOUT,

PSOUT to PSOUT ... 10sec
Continuous Power Dissipation (Ta = +70°C)
24 QSOP (derate 10mW/°C above Ta = +70°C) .......... 800mW

Operating Temperature Range............cccooveiieene
Junction Temperature...............c..oo....
Storage Temperature Range ...................
Lead Temperature (soldering, 10sec)

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

(Vcc = +4.75V to +5.25V; Vg = 1.3V; PS_SEL = 0.5V; IOUT, IOUT, QOUT, QOUT = terminated with 2.5kQ to GND; no input signal
applied; Ta = 0°C to +70°C; unless otherwise noted. Typical values are at Vcc = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current Icc 105 152 mA
PS_SEL Logic-High Threshold VTHH 2.4 \
PS_SEL Logic-Low Threshold VTHL 0.5 \
PS_SEL Input Bias Current Ips SeL | 0 < Vps seL < Vce -30 +10 pA
GC Input Bias Current IGgc 1V < VGe < 4V -80 +80 pA
Comimon Mode Ouput voliage | O 29 a3 38 | v

AC ELECTRICAL CHARACTERISTICS

(Vce = +5V; PS_SEL = 0.5V; PRFIN = -20dBm; fLo = fRFIN +125kHz; GC set via servo loop for ViouT - VTOUT = 200mVp-p (differen-

tial); Ta = +25°C; unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RFIN Frequency Range (Note 1) fRFIN 950 2150 MHz
(RI\IFC'J't\‘e'\é';"X'mum InputPower | pec x| 950MHz < fReiN < 2150MHz, PLo = -5dBm -20 dBm
RFIN Minimum Input Power 950MHz < fRFIN < 2150MHz, PLo = -5dBm,
(Note 2) PREINVIN | 047 - VIOUT = 10mVp-p, TA = 0°C +70°C 70 | dBm
External LO Drive Level (Note 2) -5 dBm
Gain-Control Range (Note 2) 1V < VGe < 4V, PLo = -5dBm 50 dB
RFIN Input Third-Order
Intercept Point (Note 3) IIP3 8 dBm
RFIN Input Second-Order
Intercept Point (Note 4) l1P2 14 dBm
Noise Figure NF Vac =4V, fLo = 1750MHz 10 dB
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V; PS_SEL = 0.5V; PRFIN = -20dBm; fLo = fRFIN +125kHz; GC set via servo loop for ViouT - VTOUT = 200mVp-p (differen-
tial); Ta = +25°C; unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V 2.4V 32 32
Prescaler Divide Ratio PS_SEL >
Vps SEL < 0.5V 33 33
Differential Prescaler Output VPSOUT - I
: C =C = 10pF to GND 1.0 Vp-
Swing VBSOUT PSOUT PSOUT p p-p
I/Q Channel Quadrature [ e
Phase Error (Note 2) flouT = fTOUT = fQouT = fQOUT = 125kHz 3 degrees
1/Q Amplitude Mismatch R [P
(Note 2) flout = fTOUT = fQouT = fQOUT = 125kHz 1 dB
- fiout = fTouT = faout = fQouT = 10MHz, )
I/Q Channel Clipping Level no output load 1.4 Vp-p
Baseband Bandwidth At -3dB attenuation 150 MHz
I/Q Channel Differential PR PR
Output Impedance flouT = fTOUT = fQouT = fQOUT = 20MHz 33 Q

Note 1: AC specifications with minimum/maximum limits are met within this frequency range.

Note 2: LO and LO are differentially driven through an AC-coupled matching network.

Note 3: PrrIN = -20dBm per tone, GC set via servo loop for ViouT - VTOUT = 20mVp-p per tone. f1RFIN = 1749MHz, f2RFIN =
1751MHz, fLo = 1740MHz.

Note 4: PRrrIN = -20dBm per tone, GC set via servo loop for ViouT - VTOUT = 20mVp-p per tone. fIRFIN = 1200MHz, f2RFIN =
2150MHz, fLo = 951MHz.

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT
vs. SUPPLY VOLTAGE CARRIER LEVEL vs. GAIN CONTROL INPUT IP3 vs. FREQUENCY
125 5 0 ‘ ‘ —s 10 2
120 _— 10 BAGEBAND OUTPUT — 2 PN N
// H § 8 T —_— TN\ 2
115 — ] 20 = 1 1
| | we c = \\ frem = 1750 MHz B
— o -30 = 6
ER > s &
3 |+ T 40 Py
= 105 —— ~ =
—] TA‘:+2‘5°C L & -50 TWO-TONE FREQUENCY
100 © SPACING EQUALS 2MHz
2
95 —] TpA=0°C " \
‘ ‘ N
90 80 0
475 485 495 505 515 525 1 15 9 25 3 35 90 1100 1300 1500 1700
Vee(V) GC VOLTAGE (V) RF FREQUENCY (MHz)

MAXIMN 3

80ICcXVIN



MAX2108

IC

¢ )

(Ta = +25°C, unless otherwise noted.)

NOISE FIGURE vs. INSERTION GAIN

IM3 vs. GARRIER LEVEL NOISE FIGURE vs. FREQUENCY (RF TO BASEBAND)
80 3 1 5 2% 5
— 8 14 s 8
0 N g g §
N H 13 E H
60 S 20 <
. 12 N
50 N N
g —~] " - N
= 40 z 10 e ‘\
30 .
8 N
20 . 10 <
0 TWO-TONE FREQUENCY | Vg =4V
SPACING EQUALS 2MHz 6 1
0 | | | | | 5 5
55 50 -45 -40 -35 -30 25 -20 -15 -10 950 1150 1350 1550 1750 20 2 2 2 28 30 32 3% 36 38
RF INPUT LEVEL (dBm) RF FREQUENCY (MHz) GAIN (dB)
RF PORT SERIES IMPEDANCE RF PORT SERIES IMPEDANCE
vs. FREQUENCY vs. FREQUENGY
40 . 40 -
E 30 =
o /\\‘é 20 g
/7\ E REAL =
T 2 / o o1
3 REAL v/ ‘\ = TN A
g 1 Z z 0 )4
= // S 0 ~
[ oo
g 0 / = 2 /
2 -10 A 2 3
= & /| IMAGINARY
% @ _40 ,
-20 7~ IMAGINARY /
/ -50 /
-30 -60 /
40 / Vec =4V 70 Jeo- 17
900 1100 1300 1500 1700 1900 2100 9001100 1300 1500 1700 1900 2100
FREQUENCY (MH2) FREQUENCY (MHz)
LO PORT SERIES IMPEDANCE NORMALIZED BASEBAND GAIN
vs. FREQUENCY vs. BASEBAND FREQUENCY
30 | g > =
20 I~ REAL g g
N \\ % %? §
a 0 ] =
g - © /1
LZ’ -10 / % //
2 pd g 0 d
- wn
% 20 / 2
@ -3 7~ IMAGINARY 2
x / =
& 40 =
/ =
50 g
=
-60
SINGLE-ENDED
-70 5
900 1100 1300 1500 1700 1900 2100 01 1 10 100 1000
FREQUENCY (MHz) BASEBAND FREQUENCY (MHz)
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1 TouT I
2 IOQUT |
3 Vee +51V0p|: IC 0148 10pF GND
4 GND
5 Vce RF +5V IC 22pF GND
6 RN RF 22pF 75Q
7 RFIN RF 250
8,9 GND | RF
10 GC v 4av 1000pF RF
11 PS_SEL pS SEL > 2.4V an PS_SEL < 0.5V 33
12 Vee +5V 1000pF GND
13 PSOUT
14 PSOUT
15 GND
16 GND
17,20 N.C.
18 LO LO
19 LO LO
21 Vee +5V 22pF 0.1pF 16
22 GND
23 QouT Q
24 QOuUT Q
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LO
MAX2108 950MHz 2150MHz MAX2108 LO
/ (/Q) 47pF
LO LO AC O A7pF
250
DBS LO 500 -5dBm
MAX2108 I/Q
MAX2108 PSOUT PSOUT 4ns  PS_SEL
90 32/33 PS_SEL
| Q 2ns
50dB
MAX2108 (AGC)
Vac RFIN
-70dBm -20dBm MAX2108 IOUT TOUT
IOUT TOUT  QOUT QOUT 10mVp-p QOUT QOUT 10mVp-p
GC 100Q
IOUT TOUT QOUT QOUT 5 7
LO ( (ADC )
90 2 LO (
LO Lo 1O )
MAX4216
1/Q I Q
MAX4216
100Q (AC
100Q )
-3dB 150MHz
RF
DBS
/
PIN MAX2108
DBS LO RF
LO
/ (SCPC) RF LO
LNA
MAX2108
( 3 5 12 21) IC
LO 2
RF  ( ) MAX2108
25dBc
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MAX2108 +5V
MAX2108 ADC
5 7 L-C
1
1 2
1.
ADC
SAMPLING Rs c1 L1 c2 L2 c3 L3 ca RL
FILTER TYPE
RATE Q) (pF) (nH) (pF) (nH) (pF) (nH) (pF) (kQ)
(Msps)
40 0.1dB Chebyshev, 50 20 910 60 1500 75 1500 60 20
fo = 20MHz
0.1dB Chebyshev,
60 o = oMb 50 11 620 41 910 50 1000 41 20
0.1dB Chebyshev,
N o = oMb 50 15 680 39 820 33 Short | Open | 20
0.1dB Chebyshev,
&= Ao 50 9 390 o8 620 34 680 o8 20
,

MAXIMN
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: BASEBAND LP FILTER !
b e e e e e e e e e e e e e E e e e e e e e e e e e e e e mm m mm o m e — o — == = = d
S 1 ,
lout iouT ! '
. —~ —/ :
j N L/ |
MAXIM : :
' MATCHED .
MAX2108 | FLTERS ADCS |
OH PSS — |
_ : N @ L/ |
QOUT  QOUT X :

. BASEBAND LP FILTER

FOR POINTS 1,2, 3, 4, REFER TO THE SIGNAL SPECTRUMS SHOWN IN FIGURE 2

MAXI N




IC

A | <——————— TRANSPONDER BW = 24MH; ——————»|
0
AT POINT 8 DESIRED
O) d CHANNEL UNDESIRED ADJAGENT CHANNEL
(20Msps)
-30 >
0 10 12 1716 20 4041.16 MHz
DATA NYQUIST 4 4 =02
NYQUIST FOR ADC ADC SAMPLING
l@————— TRANSPONDER SPACING = 29.16 MHz
A
LOWPASS FILTER RESPONSE
o h—— e
AT POINT dBc DESIRED \
® CHANNEL
(20Msps)
-30 >
0 10 12 1716 20 28 40 MHz
?FILTER CUTOFF ADC SAMPLING ?
PASSBAND FILTER REQUIREMENTS: /
(1) <20% OF BAUD PERIOD DELAY RIPPLE
(2) <0.1dB GAIN RIPPLE
TRANSITION BAND FILTER REQUIREMENTS: .
<2dB GAIN RIPPLE .
A 1
1
0 1
1
AT POINT dBc DESIRED ADJ 1
@ CHANNEL CHANNEL !
(20Msps) FOLDOVER !
30 ! >
0 10 12 1716 20 40 MH:
ADC NYQUIST ADC SAMPLING
A
DIGITAL MATCHED FILTER
AT POINT B DESIRED
@ CHANNEL
(20Msps)
-30 >
0 10 12 40 MH:
ADC SAMPLING

FOR POINTS 1,2, 3, 4, REFER TO FIGURE 1

2.
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BASEBAND
(P
FILTER )
Vee
3
c2 cl
0.1uF 10pF
I 4
Vee
5
c3
R 2pF
75Q | 6
VVV [
- C4
22pF
REIN | !
cs
(752 SOURCE) R2 22pF
750
8
o
GAIN 10
CONTROL S S
1000pF T~
MODULUS _ Y
CONTROL _| ™
Vee
A
12

10UT qouTf —
BASEBAND
Lp
FILTER
louT aouT —
Voo GND 22—_|_
—  Vce
G0 v H_Ii
c12 c13
MAXIM L 2»F T 0f
MAX2108 = =
Vee N.C. 2
- 19 " L0 DRIVE
FIN L0 1] O (50Bm, 50¢2 SOURCE)
47pF 500
RFIN | { { =
47pF
%50
GND ne L
16
GND Bop——
ac ano 2 1
ps.set psouhd M7
PRESCALER
OUTPUT
Ve RS
| ]

I
C7
1000pF

10
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TOP VIEW
oot [1] * 2] qout
louT [ 2] 23] aout
Vee [ 3] 22] 6ND
ano (4] _ammam [2] vee
Voo [5]  MAX2108  [a0] nc.
RFIN [ 6| [19] Lo
RFIN [ 7 18] [0
GND [ 8] [17] nC.
GND [ 9] [16] GnD
ac [10] [15] GND

PS_SEL [11] 14] PsouT

Vee E E PSOUT
QSoP

MAXIMN
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7000 0010

E/2

—— j——

+ 00 TO0ne

N

—»I

I I

INCHES MILLIMETERS

N [ Max MIN MAX

* DIM| MI

A | 06t 068 | 155 1.73

Al | .004 .0098 | 0.102 0.249

A2| 055 061 140

155

Y B | 008 | 02 |020

0.31

.0075 | 0098 | 0.19

1 0.249

A\

SEE VARIATIONS

150 [ .57 [38t

[ 399

A2

i

h X 45*— ==

g
winlald %Ltujmitﬂt

D

NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH
2.

3.

OR PROTRUSIONS

{
\

[}

MOLD FLASH OR PROTRUSIONS NOT TO

EXCEED .006” PER SIDE.

HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

. CONTROLLING DIMENSIONS: INCHES.

 —

m
=
|
RREKE DS EIRE

025 BSC 0.635 BSC

.230 244 |5.84 6.20

.016 035 [041

0.89

SEE VARIATIONS

SEE VARIATIONS

071 | .087 | 1.803 [ 2.209

C
D
£
e
H
h o0 |of6 |025 | o4t
L
N
X
Y
x

0* | 8° | 0° | 8°
VARIATIONS:
INCHES MILLIMETERS
MIN. MAX. MIN. MAX. | N
189 | 196 | 480 | 498 [16]aA
0020 |.0070 | 005 | 048
107|123 | 272 | 312
2337 |.344 |g5¢ |74 |20[AB
T 0500 [ 0550 | 1.270 | 1.397
337 |.344 |85e |874 |24]Ac]
0250 | 0300 | 0635 0.762
386 |.393 | 980 |998 |28/AD
0250 | 0300 | 0.635 | 0.762
271 | 287 | 688 | 7.29

VA 4V/ D . eV44

PROPRIETARY [NFORMATION

TITLE:

APPROVAL

PACKAGE OUTLINE, GSOP, 1507, .025* LEAD PITCH
DOCUMENT CONTROL NO

21-0055

REV
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