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ABSOLUTE MAXIMUM RATINGS

VEC 10 GND .o -0.3V to +6V
SHDN, GAIN, BAND to GND...................... -0.3V to (Ve + 0.3V)
GSMIN, DCSIN .o 1.0V peak (+10dBm)
Input Current (all digital iINPULS) ...oooveviiiiiii +10mA
Continuous Power Dissipation

8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mW

10-Pin uMAX (derate 5.6mW/°C above +70°C)............ 444mW
Operating Temperature Range ...........cccccoeveenn. -40°C to +85°C
Junction Temperature ... +150°C
Storage Temperature Range .............cccccooevvennn. -65°C to +150°C
Lead Temperature (soldering, 10S) .....c.ccocoeviiiiirireinnnn. +300°C

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.

CAUTION! ESD SENSITIVE DEVICE

DC ELECTRICAL CHARACTERISTICS—MAX2651

(Vcc = +2.7V to +3.3V, BAND = GAIN = Vcc, no input signal, all input/output ports terminated in 50Q, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range Vce 2.7 3.3 Vv
DCS band, high-gain mode 57 87
(BAND = GAIN = V) ‘ '
DCS band, low-gain mode 50 33
(BAND = Vcc, GAIN = GND) ’ ’
Input Supply Current lcc mA
GSM band, high-gain mode 59 96
(BAND = GND, GAIN = Vcc) ’ '
GSM band, low-gain mode 55 36
(BAND = GND, GAIN = Vce) ‘ '
Input Logic Threshold High VIH 15 Vv
Input Logic Threshold Low ViL 0.5 V
Input Logic High Current lIH VIN = Vee 1.5 pA
Input Logic Low Current I VIN = GND -1.5 pA

DC ELECTRICAL CHARACTERISTICS—MAX2652

(Vcec = +2.7V to +3.3V, BAND = GAIN = V¢, no input signal, all input/output ports terminated in 50Q, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range Vce 2.7 3.3 \
DCS band, high-gain mode 70 110
(BAND = GAIN = Vce) ' '
DCS band, low-gain mode 53 36
(BAND = Vcc, GAIN = GND) ' '
Input Supply Current lcc mA
GSM band, high-gain mode 75 110
(BAND = GND, GAIN = Vce) ’ ’
GSM band, low-gain mode 54 37
(BAND = GND, GAIN = Vce) ' '
Shutdown Supply Current SHDN = GND 0.25 pA
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DC ELECTRICAL CHARACTERISTICS—MAX2653

(Vec = +2.7V to +3.3V, SHDN = GAIN = Vcc, no input signal, all input/output ports terminated in 50Q, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Logic Threshold High ViH 1.5 \%
Input Logic Threshold Low ViL 0.5 V
Input Logic High Current lIH VIN = Vee 1.5 pA
Input Logic Low Current I ViN = GND -1.5 uA
Input Voltage Range Vce 2.7 3.3 \
DCS band, high-gain mode (GAIN = Vce) 5.4 8.5
Input Supply Current lcc - mA
DCS band, low-gain mode (GAIN = GND) 2.2 3.2
Shutdown Supply Current IsHpN | SHDN = GND 0.25 PA
Input Logic Threshold High VIH 15 \
Input Logic Threshold Low ViL 0.5 \
Input Logic High Current lIH VIN = Vee 3 uA
Input Logic Low Current I VIN = GND -1.5 uA

Note 1: Devices are production tested at Ta = +25°C. Minimum and maximum limits are guaranteed by design and characterization.

AC ELECTRICAL CHARACTERISTICS—MAX2651

(MAX2651 EV kKit, fiIN = 945MHz (GSM band), fin = 1850MHz (DCS band), PIN = -30dBm, input and output matching networks are
optimized for the frequency band of interest, all input/output ports terminated in 50Q, Vcc = +3V, Ta = +25°C, unless otherwise noted.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Frequency Range ¢ DCS band (BAND = Vce) 1805 1880 Mz
(Note 3) ™ [[GSMband (BAND = GND) 925 960

DCS band, high-gain TA = +25°C 16.5 18 195
mode (BAND = GAIN =
Vco) TA = -40°C to +85°C 16 20
DCS band, low-gain TA = +25°C -3.56 -2 -0.5
mode (BAND = V¢,
GAIN = GND) TA = -40°C to +85°C -4 0
Power Gain (Note 4) G - - dB
GSM band, high-gain TA = +25°C 16.5 18 195
mode (BAND = GND,
GAIN = Vce) TA =-40°C to +85°C 16 20
GSM band, low-gain TA = +25°C -3.5 -2 -0.5
mode (BAND = GAIN =
GND) TA = -40°C to +85°C -4 0
DCS band, high-gain mode
(BAND = GAIN = Vce) 8 2.05
DCS band, low-gain mode 55 6.0
BAND =V AIN = GND ’ ’
Noise Figure (Note 4) NE L ce, GAIN = GND) dB
GSM band, high-gain mode 10 14
(BAND = GND, GAIN = Vcc) ’ ’
GSM band, low-gain mode 53 6.7
(BAND = GAIN = GND) ‘ '
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AC ELECTRICAL CHARACTERISTICS—MAX2651 (continued)

(MAX2651 EV Kit, fiN = 945MHz (GSM band), fiy = 1850MHz (DCS band), PN = -30dBm, input and output matching networks are
optimized for the frequency band of interest, all input/output ports terminated in 50Q, Vcc = +3V, Ta = +25°C, unless otherwise noted.)

(Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DCS band, high-gain mode 415 10
(Note 5) (BAND = GAIN = V) '
ote
DCS band, low-gain mode
, ) (BAND = Vcc, GAIN = GND) 15 0.5
Input Third-Order Intercept Point [1P3 dBm
GSM band, high-gain mode 105 85
(Note 6) (BAND = GND, GAIN = Vcc) ‘ ’
ote
GSM band, low-gain mode 25 05
(BAND = GND, GAIN = GND) ‘ ’
DCS band, high-gain mode 20 18
(BAND = GAIN = Vo)
DCS band, low-gain mode
, , (BAND = Vcg, GAIN = GND) 95 8
Input 1dB Compression Point IP-1dB - - dBm
GSM band, high-gain mode 20 18
(BAND = GND, GAIN = Vcc)
GSM band, low-gain mode 105 85
(BAND = GND, GAIN = GND) ' '
DCS band, high-gain mode 11 85
(BAND = GAIN = Vce) '
DCS band, low-gain mode 14 P
5 (BAND = Vcc, GAIN = GND)
Input Return Loss |S11] dB
GSM band, high-gain mode 11 85
(BAND = GND, GAIN = Vcc) ‘
GSM band, low-gain mode 20 15
(BAND = GAIN = GND)
DCS band, high-gain mode 14 10
(BAND = GAIN = V)
DCS band, low-gain mode A2 10
5> | (BAND =Vcc, GAIN = GND)
Output Return Loss | Sez| dB
GSM band, high-gain mode 19 15
(BAND = GND, GAIN = Vcc)
GSM band, low-gain mode 20 15
(BAND = GAIN = GND)
DCS band, high-gain mode 30 29
(BAND = GAIN = Vce)
DCS band, low-gain mode 20 18
> | (BAND =Vcc, GAIN = GND)
Reverse Isolation |S12] dB
GSM band, high-gain mode 39 35
(BAND = GND, GAIN = Vcc)
GSM band, low-gain mode 20 20

(BAND = GAIN = GND)
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AC ELECTRICAL CHARACTERISTICS—MAX2652

(MAX2652 EV Kit, fiN = 945MHz (GSM band), fin = 1850MHz (DCS band), PiN = -30dBm, input and output matching networks are
optimized for the frequency band of interest, all input/output ports terminated in 50Q, Vcc = +3V, Ta = +25°C, unless otherwise noted.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Frequency Range DCS band (BAND = Vcg) 1805 1880

(Note 3) IN' ~GSM band (BAND = GND) 925 60 | H?

DCS band, high-gain TA = +25°C 16 17.5 19
mode (BAND = GAIN =
Vee) TA = -40°C to +85°C 155 19.5

DCS band, low-gain TA = +25°C 35 -2 05
mode (BAND = V¢,
GAIN = GND) TA = -40°C to +85°C -4 0
Power Gain (Note 4) G dB
GSM band, high-gain TA = +25°C 16.5 18 19.5
mode (BAND = GND,
GAIN = Vce) TA =-40°C to +85°C 16 20

GSM band, low-gain TA = +25°C -4.0 -2 -0.5
mode (BAND = GAIN =
GND) TA =-40°C to +85°C -4.5 0

DCS band, high-gain mode
(BAND = GAIN = Vce)

DCS band, low-gain mode
(BAND = Ve, GAIN = GND)
GSM band, high-gain mode
(BAND = GND, GAIN = Vcc)
GSM band, low-gain mode
(BAND = GAIN = GND)

1.8 2.0

5.8 6.3

Noise Figure (Note 4) NF dB

1.3 1.5

55 6.7

DCS band, high-gain mode
(BAND = GAIN = Vce)

DCS band, low-gain mode

ird- BAND = V¢cc, GAIN = GND
Input Third-Order IP3 ( cc ) dBm

Intercept Point GSM band, high-gain mode
(BAND = GND, GAIN = Vcg)

GSM band, low-gain mode
(BAND = GND, GAIN = GND)

-8.5 -7
(Note 5)

(Note 6)

0.5 25

DCS band, high-gain mode
(BAND = GAIN = Vce)

DCS band, low-gain mode -10.5 -8

Input 1dB Compression BAND = Vce, GAIN = GND
b put P | IP14B ( . ' ) dBm
on GSM band, high-gain mode

(BAND = GND, GAIN = Vcc)
GSM band, low-gain mode
(BAND = GND, GAIN = GND)

-18 -16.5

-18 -16.5

-10 -8.5

MAXIN 5
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AC ELECTRICAL CHARACTERISTICS—MAX2652 (continued)

(MAX2652 EV kit, fin = 945MHz (GSM band), fiy = 1850MHz (DCS band), PiN = -30dBm, input and output matching networks are
optimized for the frequency band of interest, all input/output ports terminated in 50Q, Vcc = +3V, Ta = +25°C, unless otherwise noted.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
DCS band, high-gain mode 2 95
(BAND = GAIN = Vcce) '
DCS band, low-gain mode A2 95

5 (BAND = Vcc, GAIN = GND)
Input Return Loss |S11 | GSM band, high-gain mode o

(BAND = GND, GAIN = Vcg) a 95
GSM band, low-gain mode 20 15
(BAND = GAIN = GND)

DCS band, high-gain mode 11 95
(BAND = GAIN = V) '
DCS band, low-gain mode A7 13

(BAND = Vice, GAIN = GND) B

Output Return Loss | S22 2
GSM band, high-gain mode

(BAND = GND, GAIN = Vo) -125 11
GSM band, low-gain mode s 3
(BAND = GAIN = GND)

DCS band, high-gain mode

(BAND = GAIN = V) -29 -26
DCS band, low-gain mode 9 i

_ , | (BAND = V¢, GAIN = GND)
Reverse Isolation [S12] dB
GSM band, high-gain mode 37 34

(BAND = GND, GAIN = Vcc)

GSM band, low-gain mode
(BAND = GAIN = GND)

-23 -20
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AC ELECTRICAL CHARACTERISTICS—MAX2653

(MAX2653 EV kit, fiy = 1850MHz (DCS band), fiN = 1960MHz (PCS band), PiN = -30dBm, input and output matching networks are
optimized for the frequency band of interest, all input/output ports terminated in 50Q, Vcc = +3V, Ta = +25°C, unless otherwise
noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DCS band 1805 1880
Input Frequency Range fiN BAND = Vee MHz
(Note 3) PCS band 1930 1990
DCS and PCS band, Ta = +25°C 17 18.5 20
high-gain mode
(BAND = GAIN = Vce) Ta =-40°C to +85°C 16 20
Power Gain (Note 4) G dB
DCS and PCS band, Ta = +25°C -4 -2.5 -1
low-gain mode (BAND =
Vce, GAIN = GND) Ta =-40°C to +85°C -4 0
High_gain mode DCS band 1.7 1.9
o (BAND = GAIN =Vcc) | PCS band 1.8 2.05
Noise Figure (Note 4) NF dB

DCS and PCS band, low-gain mode

(BAND = Voo, GAIN = GND) 53 6.7
. DCS and PCS band, high-gain mode 105 85
Input Third-Order (BAND = Vcc, GAIN = GND) ' '
Intercept Point I1P3 dBm
(Notes 5, 7) DCS and PCS band, low-gain mode E 15
(BAND = Vg, GAIN = GND) :
DCS and PCS band, high-gain mode 20 18
Input 1dB Compression IP 4B (BAND = GAIN = Vce) dB
Point DCS and PCS band, low-gain mode 9 7
(BAND = Vg, GAIN = GND)
DCS and PCS band, high-gain mode 11 85

(BAND = GAIN = Vce)
Input Return Loss | S11 |2 dB
DCS and PCS band, low-gain mode 11 95

(BAND = Vice, GAIN = GND)

DCS and PCS band, high-gain mode

, | (BAND = GAIN = Vo) 12 95
Output Return Loss | S22 dB
DCS and PCS band, low-gain mode

(BAND = Vcc, GAIN = GND) -15 -12
High-gain mode (BAND | DCS band -35 -31
= GAIN = Vce) PCS band -33 -29

Reverse Isolation |S12]2 dB
Low-gain mode (BAND = | DCS band 214 18
Vee, GAIN = GND) PCS band -21 -18

Note 2: Minimum and maximum limits are guaranteed by design and characterization, but not production tested.

Note 3: The part has been fully characterized at the specified frequency range. Operation outside of this range is possible but not
guaranteed.

Note 4: Specification excludes circuit board losses.

Note 5: Measured with two tones, fiN1 = 1850MHz, fin2 = 1850.8MHz, P|N = -33dBm for each tone.

Note 6: Measured with two tones, fiN1 = 945MHz, fine = 945.8MHz, PN = -33dBm for each tone.

Note 7: Measured with two tones, fiN1 = 1960MHz, fine = 1960.8MHz, PN = -33dBm for each tone.

MAXIN 7
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REEFRE

(MAX2651 EV kit, Vcc = +3.0V, input and output matched with recommended matching networks, Ta = +25°C, unless otherwise noted.)
MAX2651 (GSM Band)

POWER GAIN (dB)

20
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14
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~——=
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-5 N -10
8 10 \Q\ — g
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(MAX2651 EV kit, Vcc = +3.0V, input and output matched with recommended matching networks, Ta = +25°C, unless otherwise noted.)
MAX2651 (DCS Band)

INPUT RETURN LOSS
POWER GAIN vs. INPUT POWER POWER GAIN vs. FREQUENCY vs. FREQUENCY
MA\X2651-08 0 .
19 0 g z
| 20 g 2
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9

MAXIN

ESICXVIN/CSITXVIN/ES9CXVIN



MAX2651/MAX2652/MAX2653

[S2212 (dB)

GSM900X *DCS1800/PCS1900
TAFPNN K, B/AXFP2T

REEEREGEE)

(MAX2652 EV kit, Vcc = +3.0V, input and output matched with recommended matching networks, Ta = +25°C, unless otherwise noted.)

HIGH GAIN (dB)

-20

-30

-40

-50

3.5

3.0

25

lcc (mA)

2.0

10

MAX2652 (GSM Band)
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GSM900RU'DCS1800/PCS 1900

TFAPNINF, B/ AXFPT

REEEREGEE)

(MAX2652 EV kit, Vcc = +3.0V, input and output matched with recommended matching networks, Ta = +25°C, unless otherwise noted.)

POWER GAIN vs. INPUT POWER

MAX2652-t0c04 O
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18 \\ 2
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MAXIN
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MAX2652 (DCS Band)
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MAX2651/MAX2652/MAX2653

GSM900X *DCS1800/PCS1900
TAPNWN K. B/AXFP2T
EERES (R E)

(MAX26583 EV kit, Vcc = +3.0V, input and output matched with recommended matching networks, Ta = +25°C, unless otherwise noted.)
MAX2653 (DCS Band)

INPUT RETURN LOSS
POWER GAIN vs. INPUT POWER POWER GAIN vs. FREQUENCY vs. FREQUENCY
MAX2651-15
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GSM900XT*DCS1800/PCS1900
TAFPNIN K, B/AXFPT

w55 BR
[
E4 % B
MAX2651 MAX2652 MAX2653
o 1 1 m :/‘\7‘y hQT)DD‘yOAjJQ D—L:TZDC‘::/’V‘V FQT)L:EU\
INIZTBDVcllERT D EBBEEICKD FT,
RFISV R, NL—RAVEFOI U RERNRICINZ DI=HIC. ICD
1.3,6 3.6 245 GND | wZ 2 RBE<To5 Y F T ciEm LT R,
2 2 — GSMIN GSM/X> RDRFA S
4 4 3 DCSIN DCSRUPCS/Y> RORFAS
5 5 . BAND N Fig?ﬂﬂﬁv?)\ﬁo BAND%/\/{LC?’%&DQS/PCS LNAA?
A x—=TILEh, O—IZFDEGCSM LNAD A —TIbEhEFd,
7 7 6 DCSOUT DCSEUPCS/N> RODORFHE A
8 8 7 Vee EREBEAN(+2.7V < Ve < +3.3V)
9 9 — GSMOUT GSM/X2 RODRFHEH A
10 0 8 GAN | BERNTY 2N, OANE/ (13 5L BTBHIFIAL), CAN
I DEEREEMEICIEIET,
LOGIC-LEVEL
GANCONTROL vy,
= " ono GAIN
8.9nH J:—_ NI
680F MAX2651
GSM INPUT ' GSM
(925MHz TO 960MHz) ’—| |7 GSMIN  GSMOUT ouTeUT
3 GND Vee |
47oF 3.90H 0CS
(1805MHz T0D1C B%BW ! 1 DCSIN besour QUTPUT
15pF
= P GND
220pF
L
" o100
LOGIC-LEVEL
BAND CONTROL

1. MAX2651DBE7 77— 3 VEg
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MAX2651/MAX2652/MAX2653

GSM900X *DCS1800/PCS1900
TAFPNN K, B/AXFP2T

LOGIC-LEVEL LOGIC-LEVEL
SHUTDOWN CONTROL GAINCONTROL
9100
= SHON GAIN
6.80H 220pF MAXIMN
MAX2652
GSM INPUT o T
) GSM
(925MHz TO 960MHz) >—| GSMIN  GSMOUT T
3
GND Vee
47pF 3.30H ;
DCS INPUT I |—>DCS
(1805MHz TO 1830MH2) [ DCSIN besout I OUTPUT
1 1pF
T 1 Bano GND 6—_|_ 22H
L 220pF
220pF =
L
= 9100 F L
L Vee
LOGIC-LEVEL =
BAND CONTROL
X2. MAX2652MiE# T 1) r— 3 [EE
LOGIC-LEVEL LOGIC-LEVEL
SHUTDOWN CONTROL GAIN CONTROL
1 MAXIM 1ha
MAX2653 100pF
1|
|| 3 SHON oA [ ——* || 1
= 100pF 200pF =
4 Vv ﬁ—{ I—_L
L] ¢ L 1o
33H - (08
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4
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1

* FOR OPTIMUM PCS-BAND (1930MHz TO 1990MHz) PERFORMANCE, USE THESE COMPONENTS.

3. MAX2653DE4F7 77— 3 Bk
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GSM900XT*DCS1800/PCS1900
TAFPNIN K, B/AXFPT
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¥18dBICREL & T, ZDEMENSLLTDHEHEN
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MAX2651 TRANSISTOR COUNT: 272
MAX2652 TRANSISTOR COUNT: 272
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