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ABSOLUTE MAXIMUM RATINGS

VCC O GND ..o 0.3V, +4.3V Operating Temperature Range .........ccocccveeeeennne -40°C to +85°C
Digital Input Voltage to GND... . Junction Temperature.................

LNA INPUE LEVEL ... Storage Temperature Range

LO, Mixer Input LeVelS ..o Lead Temperature (soldering, 10S) .......ccccceeeeiiiiieeeeannns +300°C

Digital INPUt CUIMTENT ....ccvvviiiieiiieesiee e +10mA
Continuous Power Dissipation (Ta = +70°C)

28-Pin QFN (derate 28.5mW/°C

above TA = +70°C) cveviiiieiiie e 2000mW

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 = +2.7V to +3.6V, RRrBIAS = 20kQ, RrLNA = 24kQ, Ta = -40°C to +85°C, no RF applied. Typical values are Vcc = 2.75V and
Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
PCS CDMA MODE (MAX2323)
Midgain mode 20.5 24
Operating Supply Current High-gain, low-linearity idle mode 22 255 mA
High-gain, high-linearity mode 25.5 30
CELLULAR CDMA MODE (MAX2323/MAX2325)
Low-gain mode 18.0 215
. Midgain mode 195 23.5
Operating Supply Current - - - — mA
High-gain, low-linearity idle mode 195 23.5
High-gain, high-linearity mode 26.5 315
FM MODE (MAX2323/MAX2325)
Low-gain mode 15 18
. Midgain mode 16.5 20
Operating Supply Current - - - - mA
High-gain, low-linearity mode 16.5 20
High-gain, high-linearity mode 235 28
SHUTDOWN MODE
Shutdown Supply Current SLEEP = high 1 25 HA
ALL MODES
Digital Input Logic High Except SLEEP input 2.0 \
SLEEP Input Logic High Vg% ; Vv
Digital Input Logic Low 0.6 \
Digital Input Current High 5 HA
Digital Input Current Low -25 HA

2 MAXIN
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AC ELECTRICAL CHARACTERISTICS

(MAX2323 EV kit, FpLNAIN = 1960MHz, FcLNAIN = 881MHz, FiIg = 110MHz, high-side LO, 50Q system, RrBias = 20kQ,
RRLNA = 24kQ. Typical values are Vcc = 2.75V, Ta = +25°C. LO input power = -7dBm, LOW = 0V, HIGH = Vcc, unless otherwise

noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

OVERALL PERFORMANCE

Low-Band RF Frequency Range (Note 2) 850 950 MHz

:g\ggand RF Frequency MAX2323 (Note 2) 1800 2200 | MHz

Low-Band LO Frequency Range (Note 2) 800 1150 MHz

gﬁgsa”d LO Frequency MAX2323 (Note 2) 1600 2300 | MHz

IF Frequency Range (Note 2) 40 400 MHz

LO Input Level 100Q input impedance -7 -5 0 dBm

CELLULAR LNA PERFORMANCE (MAX2323/MAX2325)

CDMA AND FM HIGH-GAIN, HIGH-LINEARITY MODES

Gain Ta = TMIN to TMAX 14.5 15.5 17 dB

Noise Figure 1.7 1.9 dB

IP3 Ta=+25°C 9 10.5 dBm
Ta =TmIN to TMAX 7.5

CDMA HIGH-GAIN, LOW-LINEARITY PAGING MODE, AND FM HIGH-GAIN MODE

Gain Ta = TMIN to TMAX 13 14.5 16 dB

LNA Noise Figure 1.7 1.9 dB
Ta = +25°C 2.5 5

LNA 1IP3 (Note 3) A= Tom © Trinx 57 dBm

CDMA AND FM MIDGAIN MODES

Gain Ta = TMIN to TMAX 4.5 6 8 dB

Noise Figure 3.3 3.5 dB
Ta = +25°C 8.5 10

IIP3 (Note 3) dBm
Ta = TMmIN to TmMAX 5

CDMA AND FM LOW-GAIN MODES

Gain Ta = TMIN to TMAX -4.5 -3.5 -1.5 dB

Noise Figure 7.5 8.5 dB

1IP3 (Note 3) 13 175 dBm

PCS LNA PERFORMANCE (MAX2323)

CDMA HIGH-GAIN, HIGH-LINEARITY MODE

Gain Ta = TMIN to TMAX 13.5 14.5 15.5 dB

Noise Figure 1.9 2.1 dB
Ta = +25°C 7 8

11P3 (Note 3) dBm
Ta=TMmIN to TmAX 5.5

W AXIWV 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2323 EV kit, FpLNAIN = 1960MHz, FcLNAIN = 881MHz, FiIg = 110MHz, high-side LO, 50Q system, RrBias = 20kQ,
RRLNA = 24kQ. Typical values are Vcc = 2.75V, Ta = +25°C. LO input power = -7dBm, LOW = 0V, HIGH = Vcc, unless otherwise

noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
CDMA HIGH-GAIN, LOW-LINEARITY PAGING MODE
Gain TaA = TMIN to TMAX 12.5 14 145 dB
LNA Noise Figure 1.9 2.1 dB
LNA 1IP3 (Note 3) Ta=+25°C 4.5 5.5 dBm

TaA = TMIN to TMAX 3.0

CDMA MIDGAIN MODE
Gain Ta = TMIN to TMAX -2.0 -1.0 -0.5 dB
Noise Figure 5.6 6.0 dB
1IP3 (Note 3) 12 135 dBm
CELLULAR MIXER PERFORMANCE (MAX2323/MAX2325)
CDMA, ALL MODES
Gain TaA = TMIN to TMAX 11.5 13 145 dB
Noise Figure 7.5 8.5 dB
11P3 TaA = TmiIN to Tmax (Note 3) 3.5 4.8 dBm
FM MODE
Gain Ta = TMIN to TMAX 8.5 10 115 dB
Noise Figure 10.5 11.5 dB
11P3 Ta = TmIN to Tmax (Note 3) 1.5 5 dBm
PCS MIXER PERFORMANCE (MAX2323)
CDMA HIGH-GAIN, HIGH-LINEARITY MODE
Gain Ta = TMIN to TMAX 12 13.5 15.5 dB
Noise Figure 7.9 8.5 dB
11P3 Ta = TmiN to Tmax (Note 3) 1.5 4 dBm

Note 1: Devices are production tested for functionality at frequencies stated; 30 units from 3 independent wafer lots, when one lot
was at the upper process extreme, one lot was nominal, and one lot was at the lower process extreme, were characterized.
The resulting standard deviation therefore includes process variations. Data sheet limits are £30 from the mean.

Note 2: Operation over this frequency range requires the ports to be rematched for the desired operating range. Performance at
various frequencies is indicated by the S-parameter data in Tables 3-7.

Note 3: Specifications are based on Rpjas = 20kQ. Icc for all LNAs (except HGHL) and mixers are inversely proportional to RrpIAS.
1IP3 can be traded for Icc by selecting other values of Rrp|as.
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MAX2323 MAX2325 o uoo
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28 28 CLNAOUT | npppgoopoopoooo00000O0O00onooood
Slug Slug GND oooo
O01. MAX232300000
FUNCTION CTRL PIN
&
a o
= = = = X o
MODES < < < < = < " o
| < =
2 Tl 3| 3| z|z = | 2|3 i
é T T = (_ID O E é = 8 8 u_'a
PCS Band, High Gain
. o ' P v v 1 X 0 0 0
High Linearity (HGHL)
PCS Band, High Gain,
Low Linearity (Paging P v v 1 X 0 1 0
Mode) (HGLL)
PCS Band, Midgain
(MGHL) P v v 1 X 1 0 0
Cellular Band CDMA
Mode, High Gain, High C v v 0 1 0 0 0
Linearity (HGHL)
Cellular Band CDMA,
High Gain, Low Linearity C v v 0 1 0 1 0
(Paging Mode) (HGLL)
Cellular Band, CDMA
Mode, Midgain (MGHL) c v v 0 ! ! 0 0
Cellular Band, CDMA
Mode, Low Gain (LGHL) c v v 0 ! 1 1 0
Cellular Band, FM Mode,
High Gain, Low Linearity C v v 0 0 0 1 0
(HGLL)
Cgllulgr Band, FM Mode, c N N 0 0 1 0 0
Midgain
CeIIuIar.Band, FM Mode, c N v 0 0 1 1 0
Low Gain
Shutdown — — — — — — — X X X X
Undefined — — — — — — — 1 X 1 1
Cellular Band, FM Mode,
High Gain, High Linearity C v — — — — Vv 0 0 0 0 0
(HGHL)

X: Don't care
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2. MAX232500000

FUNCTION CTRL PIN
i
MODES o o Q o
s < s s g o
o) 5 = 5 3 < z w o
- | =
= | 5| 3| 5|35 |38 2]8 i
— N
m T % S 9 (@) E = O] O] (7')
Cellular Band CDMA
Mode, High Gain, High c Vv v 1 0 0 0

Linearity (HGHL)

Cellular Band CDMA,
High Gain, Low Linearity C v v 1 0 1 0
(Paging Mode) (HGLL)

Cellular Band, CDMA

Mode, Midgain (MGHL) c v v ! 1 0 0
Cellular Band, CDMA

Mode, Low Gain (LGHL) ¢ v v 1 1 1 0
Cellular Band, FM Mode,

High Gain, Low Linearity C v v 0 0 1 0
(HGLL)

Cgllulqr Band, FM Mode, c N N 0 1 0 0
Midgain

CeIIuIar.Band, FM Mode, c J N 0 1 1 0
Low Gain

Shutdown — — — — — — — X X X 1
Cellular Band, FM Mode,

High Gain, High Linearity v v 0 0 0 0
(HGHL)

X: Don'’t care

MAXIMN 7
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FREQUENCY s11 s11 s21 s21 s12 s12 S22 S22
(MHz) (MAG) (PHASE) (MAG) (PHASE) (MAG) (PHASE) (MAG) (PHASE)

700 0.623 -81.9 458 79.8 0.046 59.5 0.746 -29.5

750 0.627 -84.3 4.30 78.0 0.048 60.6 0.748 -30.2

800 0.629 -86.6 4.06 74.8 0.049 60.9 0.750 -30.9

850 0.631 -89.0 3.70 723 0.051 61.4 0.749 -31.1

900 0.632 -91.4 3.50 722 0.052 62.1 0.751 -32.3

950 0.635 -93.7 3.39 68.7 0.053 61.3 0.753 -33.0

1000 0.635 -96.0 3.08 66.3 0.053 62.7 0.753 -335

MAX2323/MAX2325

4. D000 OOoOoOobobDOPCSLNASOOOODO

FREQUENCY s11 s11 s21 s21 s12 S12 S22 S22
(MHz) (MAG) (PHASE) (MAG) (PHASE) (MAG) (PHASE) (MAG) (PHASE)
1700 0.671 -125.8 5.77 109.2 0.062 90.4 0.796 -50.3
1750 0.675 -126.9 5.66 109.3 0.064 89.9 0.800 -50.7
1800 0.685 -128.9 5.66 107.2 0.065 89.1 0.808 -51.7
1850 0.689 -130.8 5.56 106.3 0.066 88.7 0.812 -52.6
1900 0.694 -132.7 5.63 104.7 0.066 89.3 0.817 -53.6
1950 0.696 -134.3 5.54 102.7 0.066 90.6 0.820 -54.4
2000 0.700 -135.8 5.50 101.2 0.068 91.9 0.826 -55.3
2050 0.706 -137.3 5.41 99.0 0.070 926 0.832 -56.3
2100 0.712 -138.9 5.33 97.4 0.072 92.7 0.839 -57.4
2150 0.717 -140.4 5.24 95.0 0.073 93.0 0.844 -58.8
2200 0.718 -141.9 5.08 93.3 0.073 94.2 0.845 -60.1
2250 0.721 -143.2 4.99 91.2 0.074 96.2 0.849 -61.4
2300 0.724 -144.5 478 89.0 0.077 98.3 0.852 -62.9
2350 0.730 -145.6 464 87.7 0.081 99.2 0.858 -64.5
2400 0.735 -146.9 4.45 85.7 0.085 99.4 0.862 -66.5
2450 0.740 -147.9 433 85.4 0.087 99.3 0.867 -68.0
2500 0.746 -148.4 4.39 85.5 0.089 99.5 0.875 -69.1

8 MAXIN
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FREQUENCY s11 s11 FREQUENCY s11 s11
(MHz) (MAG) (PHASE) (MHz) (MAG) (PHASE)

700 0.803 -17.5 1700 0.764 -42.6

750 0.792 -18.1 1750 0.763 -44.1

800 0.799 -18.8 1800 0.764 -45.8

850 0.769 -20.2 1850 0.763 473

900 0.761 -21.9 1900 0.765 -485

950 0.751 -23.9 1950 0.762 -50.0

1000 0.738 -26.7 2000 0.762 501

2050 0.762 -50.0

2100 0.762 -49.9

2150 0.762 -49.9

2200 0.762 -50.0

2250 0.762 -50.0

2300 0.762 -49.9

2350 0.762 -50.1

2400 0.751 -64.4

2450 0.750 -64.3

2500 0.750 -64.2

MAXIMN 9
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MAX2323/MAX2325

DIGITAL MIXER
(SINGLE-ENDED) FM MIXER
FREQUENCY FREQUENCY
(MH2) S22 S22 (MH2) S22 S22
(MAG) (PHASE) (MAG) (PHASE)
50 0.999 2.1 50 0.998 1.7
100 0.997 4.1 70 0.998 25
110 0.996 45 85 0.998 2.8
130 0.995 55 100 0.998 -36
150 0.994 -6.2 110 0.998 -4.0
200 0.993 -8.2 150 0.998 5.4
210 0.992 -8.6 200 0.998 72
250 0.986 -10.0 250 0.997 -8.9
300 0.983 -12.0 300 0.997 -10.6
350 0.982 -13.9 350 0.997 -12.1
400 0.977 -15.8 400 0.997 -13.8

10 MAXIN




oooo/aoonnnn
CDMA LNA/[ 0 [

gboboooobobood

[=<] °
=

N
‘ CELLULAR E

(28]
W
— |—I—NW\—E— CDMA
PCS I
> :
CELLULAR N\ /M
= sueep—{s5 ] MAX2323 —
62— | I
61— 7]
[8] [o] [w] [u] [i] [18] [1]
- = = L o
CELLULAR LO @—1 J——
PCS LO@—Hi

SCECXVINIECECKXVIN

MAXIMN 11




MAX2323/MAX2325

oooo/moononn
CDMA LNA/0 [ [

gbooboooboooboo@o)

i3 I ik
no 1
28] [27] 6] [os] T[] 28] [22] Vee
Wi e 1
= 4 = =
V% AR — S
He 4 — MAXIM Ml i_l
I L MAX2325 = T v
= steep—{5 | E——l— - I
&1 7] fis|— =
[e] [o] [wo] [u] [12] [13] [u]
J__ J__ J__ J__ MoDE

S

VCOo

12 MAXIMN




oooo/aoonnnn
CDMA LNA/[ 0 [

EVOUOGOOO
Oodon
DESIGNATION | QTY DESCRIPTION DESIGNATION [ QTY DESCRIPTION
0, i H
C1, C4, C9, 0.01pF £10% ceramic caps (0402) L7 L8 ) 27QnH +2% inductors (0805)
C24 C29 5 Murata GRM36X7R103K016 or ' Coilcraft 0805CS-271XGBC
' Taiyo Yuden EMK105B103KW )
50 - 0402 L10 1 3.9nH £0.3nH inductor (0603)
c2 C3 100pF 5% ceramic caps (0402) Murata LQG11A3N9S00
co1 C’22 ’CZ7 5 Murata GRM36C0OG101J050 or
T Taiyo Yuden UMK105CH101JW L11 1 | 330nH £2% inductor (0805)
2.7pF +0.1pF ceramic cap (0402) Coilcraft 0805CS-331XGBC
C17 1 Murata GRM36COG2R7B050 or 2.7nH %0.3nH inductor (0603)
Taiyo Yuden EVK105CH2R7JW L12 1 Murata LQG11A2N7S00
3.0pF +0.1pF ceramic cap (0402) R1. R4.R5 _
c7 1 | Murata GRM36COG3ROBO50 or RS R10 5 | 1kQ £5% resistors (0402)
Taiyo Yuden EVK105CH3R0JW
0 .
1.5pF +0.1pF ceramic cap (0402) R2 1 24.3kQ +1% resistor (0402)
Cc8 1 Murata GRM36COG1R5B050 or R3 1 20.0kQ +1% resistor (0402)
Taiyo Yuden EVK105CH1R5BW
] R7 1 2.7kQ 5% resistor (0402)
C12 1 0Q resistor (0402)
] R11 1 8.2kQ +5% resistor (0402)
C6, C10 — Not installed
C11, C18, C19, 1000pF +10% ceramic caps (0402) 1 1 Bal'(“” transformer (BSF type)
C26, C28, 7 | Murata GRM36X7R102K050 or Toko 458DB-1011
C32,C33 Taiyo Yuden UMK105B102KW PLNAIN,
6800pF £10% capacitors (0402) CLNAIN,

C5, C14, C16 3 Murata GRM36X7R682K025 or LOLIN, LOHIN, SMA connectors (PC edge mount)
Taiyo Yuden TMK105B682KW CLNAOUT, 8 EFJohnson 142-0701-801 or
1.0pF £0.1pF ceramic cap (0402) PLNAOUT, Digi-Key J502-ND

cis 1 | Murata GRM36COG010B050 or CDMAOQUT,
Taiyo Yuden EVK105CH010BW FMOUT
C23.C25 2 5.6pF +0.25pF ceramic caps (0402) PMIXIN, 2 SMA connectors (vertical mount)
Murata GRM36COG5R6C050 CMIXIN Digi-Key J500-ND
4.3pF +0.1pF ceramic cap (0402) GND. VCC 5 Test points
C31 1 Murata GRM36COG4R3B050 or ' Mouser 151-203
Taiyo Yuden EVK105CH4R3JW JUL, JU3, JU4, .
5 3-pin headers
L1 1 8.2nH +5% inductor (0603) Ju7, Ju9
Murata LQG11A8N2J00 Ju2, Juse, JUs, )
JU10 4 2-pin headers
L2 L4 5 1.8nH +10% inductors (0603)
) Coilcraft 0603CS-1NSXKBC None 10 | Shunts (JU1-JU4, JU6-JU10)
Ul 1 | MAX2323EGI (QFN-28)
L3, L6 2 0Q resistors (0603)
None 1 MAX2323/MAX2325 data sheet
L5 1 6.8nH +5% inductor (0603)
Murata LQG11A6N8J00 None 1 MAX2323 PC board

MAXIN
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NOTES:

N IS THE NUMBER OF TERMINALS.

Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

10. MEETS JEDEC MO0220.

1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.

Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &

% COMMON
DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED Y DIMENSIONS o,
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. = S
AT [ 0.00 0.01 0.05
ATHE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE AZT 000 [ 0.65 [ 1.00
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED. A3 0.20 REF.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. 5 5.09 8¢
E 5.00 BSC
7. ALL DIMENSIONS ARE IN MILLIMETERS. E £.00 BSC
8. PACKAGE WARPAGE MAX 0.05mm. B 7 - iz
APPLIED FOR EXPOSED PAD AND TERMINALS. 02 | 1.25 - 3.25
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. E2 | 1.25 - 3.25

11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES)
AND TO SAW SINGULATION (STRAIGHT SIDES) QFN STYLES.

S S s S

%W| PITCH VARIATION B o PITCH VARIATION B o i PITCH VARIATION C o I PITCH VARIATION D v
S MIN. T NOM. [ MAX. | "e| & MIN. T NOM. [ MAX. | "ef & MIN. T NOM. [ MAX. | "e| ¢ MIN. T NOM. [ MAX. | e
0.80 BSC 0.65 BSC [C] 0.50 BSC [C] 0.50 BSC

N 16 3 [N 20 3 [N 28 3 [N 32 3
Nd 4 3 INd 5 3 INd 7 3 INd 8 3
Ne| 4 3 [Ne 5 3 |Ne 7 3 [Ne 8 3

T' 035 [ 055 [ 0.75 L-I 035 [ 055 [ 0.75 L-I 0.35 | 0.55 | 0.75 L-I 0.30 | 0.40 | 0.50

b 0.28 | 0.33 | 0.40 4 [b] 023 | 0.28 | 0.35 4 [b] 018 | 0.23 | 0.30 4 [b] 018 | 0.23 | 0.30 4

VI A X1 2V

PROPRIETARY INFORMATION

TITLE:
PACKAGE DUTLINE, 16,20,28,32L GFN, S5x5x0.90 MM
APPROVAL DOCUMENT CONTROL NO.

REV
2
21-0091 G /8
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0169-005100000000003-30-16000001000
TEL. (03)3232-6141 FAX. (03)3232-6149
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