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PART TEMP. RANGE PIN-PACKAGE
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(SEE APPLICATIONS SECTION). —

GND1 GND2
*INDUCTANCE CREATED WITH PC BOARD TRANSMISSION LINE 9675?10

MAXIMN

Maxim Integrated Products 1

ATF—45 2 — MIEEH S NIZABIEMaxim Integrated Products DA B RZEBRT—5 > — b Z2H8ERLIHDTY,, BERRICKVELDHERD
BUICDNWTIIEEZE D NRE T, EREHNBOIERICITREMT -5 — MaZSBIES 0,

BRY D TIVRUBRHRT—5 2 — FOAFIZR. vF 2 LDK—

LR—T% ZHAL 12E 0\ http://japan.maxim-ic.com

OvccXVIN



MAX2240

2.5GHz., +20dBm/YD—r > 7IC

UCSP/YNvor—<

ABSOLUTE MAXIMUM RATINGS

BIAS, Voo, RFOUT to GND ... -0.3V to +6V
Input Voltages
(SHDN, DO, D1, t0 GND)....cc.ooovvvervren. -0.3V to (VBIAS + 0.3V)
(RFIN O GND) ..o 0.7V to +0.7V
Input Current (SHDN, DO, D1)..oooviiiiiiiiiiicic +10mA
Continuous Operating Lifetime.......... 10 years x 0.935 (Ta - 77°C)

(for operating temperature +77°C < Ta < +86°C)

RF Input Power (RFIN).........ooiiiiiiiiiece +10dBm
Continuous Power Dissipation (Ta = +85°C)

9-Pin UCSP.....oiiiiioeee e 810mw
Operating Temperature Range ...............cc...o..... -40°C to +85°C
Storage Temperature Range .............cocceveinennn, -65°C to +150°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.

DC ELECTRICAL CHARACTERISTICS

(Using Typical Application Circuit, Vcc = +2.7V to +5V, PRFIN = 0dBm to +4dBm, frriN = 2.4GHz to 2.5GHz, SHDN = Vcc,
Ta = -40°C to +85°C. Typical values measured at Vcc = +3.2V, PRFIN = +3dBm, fRFIN = 2.45GHz, Ta = +25°C, unless otherwise

noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

VD1 <0.8V, Vpo 0.8V, Ta = +25°C, PRrIN = +3dBm, 65 80

Vce = 3.2V, fRAIN = 2.45GHz (Note 3)

Vp1<0.8V, Vpp £0.8V 110

Vb1<0.8V, Vpo = 2.0V, Ta = +25°C, PRFIN = +3dBm, 68 85

Vce = 3.2V, frrIN = 2.45GHz (Note 3)
Supply Current Vp1<0.8V, Vpo = 2.0V 111 A
(Note 2) VD12 2.0V, Vpo £0.8Y, Ta = +25°C, PRFIN = +3dBm, 75 90

Vce = 3.2V, fRFIN = 2.45GHz (Note 3)

Vp12 2.0V, Vppo £0.8V 115

VD12 2.0V, Vpo 2 2.0V, TA = +25°C, PRFIN = +3dBm, 105 195

Vce = 3.2V, frrIN = 2.45GHz (Note 3)

Vp12 2.0V, Vpo = 2.0V 155
Shutdown Supply Current SHDN £0.8V, Vpo £ 0.8V, Vp1 £0.8V, no input signal 0.5 10.0 pA
DIGITAL CONTROL INPUT (D0, D1, AND SHDN)
Input Logic Voltage High 2 \
Input Logic Voltage Low 0.8 \
Input Current GND < VIN £VBIAS 1 1 pA

MAXIMN
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AC ELECTRICAL CHARACTERISTICS

(MAX2240 EV kit, Vcc = +2.7V to +5V, PRFIN = 0dBm to +4dBm, frrIN = 2.4GHz to 2.6GHz, SHDN = Ve, Ta = +25°C. Typical values
measured at Vcc = +3.2V, PRrIN = +3dBm, fRrIN = 2.45GHz, unless otherwise noted.)

PARAMETERS CONDITIONS MIN TYP MAX | UNITS
Frequency Range 2400 2500 MHz
Input Power Range 0 4 dBm

Vp1 =0.8V, Vpo =< 0.8V
Vb1 =0.8V, Vpo = 2V 8
V 2V, Vpo = 0.8V 12
Output Power b1 = bo dBm
Vce = 3.2V, PrrIN = 3dBm, fRrIN = 2.45GHz, Vp1 = 2V, 173 19
Vbo = 2V, Ta = +25°C (Note 9) '
Vb1=2V, Vpo =2V, Ta = -40°C to +85°C (Note 1) 15.3 19 24
Power Control Steps Vee = 5.0V 2 6 8 9B
(Notes 4, 9) Ve = 2.7V t0 5.0V 2 8.6
Harmonic Output (Notes 3, 9) -15 -5 dBm
Input VSWR (Note 9) Rs = 50Q, over full Pin range 1.5:1 2:1 dBm

S Frequency offset = +550kHz -21 -20 dBc
In-Band Spurious Noise — N
(Notes 5, 9) Frequency offset = £1.5MHz 20 dBm

Frequency offset = £2.5MHz -40
Power Ramp Turn-On Time SO e . .
(Notes 6, 9) SHDN = 0to 1, DO = D1 = logic low-to-high transition 2 ys
Power Ramp Turn-Off Time raymr=ra i B _ Lo .
(Notes 7, 9) SHDN = 1to 0, DO = D1 = logic high-to-low transition 2 ys
Nonharmonic Spurious OUIpUt | 5 o\ uer fevels set by DO, D1: load VSWR < 3:1 30 | dBm
(Note 9)
Input to Output Isolation in
Shutdown 45 dB
Maximum Output VSWR Without | All power levels set by DO, D1; 61
Damage (Note 8) any load phase angle, any duration '

Note 1: Limits are 100% production tested at Ta = +25°C. Limits over the entire operating temperature range are guaranteed by
design and characterization but are not production tested.

Note 2: Supply current is measured with RF power applied to the input.

Note 3: Measured with an output-matching network to minimize the 2nd and 3rd harmonics (see Applications section).

Note 4: Power steps between adjacent power levels. All other operating conditions remain constant during power step change.

Note 5: Output measured in 100kHz RBW. Test signal modulation shall comply with GFSK, BT = 0.5, 1-bit/symbol, 1Mbps, frequency
deviation = 175kHz.

Note 6: The total turn-on time for the PA output power to settle within 1dB of the final value.

Note 7: The total turn-off time for the PA output power to drop to -10dBm.

Note 8: After removal of the load mismatch, the PA returns to operation under normal conditions.

Note 9: Guaranteed by design and characterization.

MAXIN 3
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=S EIFIE
(MAX2240 EV kit, Vcc = +3.2V, PRFIN = +3dBm, frrIN = 2.45GHz, SHDN = V¢, Ta = +25°C, unless otherwise noted. See Table 1
for power level settings P1, P2, P3, P4.)

OUTPUT POWER vs. FREQUENCY OUTPUT POWER vs. TEMPERATURE OUTPUT POWER vs. SUPPLY VOLTAGE
25 = 25 ] 25 g
P |2 g Py |2
20 — 20 — pi—= 20 =0
3 = T = —
o 3 a4
& 15 > & 15 & 15 P3
§ S N e N §
- —
= 10 — 2 10 : 2 10 Po—
= P2 = P2 =
E 3 — 3
5 5 | 5 Pl
P P1
0 0 T 0
2400 2420 2440 2460 2480 2500 40 20 0 20 40 60 80 25 30 35 40 45 50
FREQUENCY (MHz) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
OUTPUT POWER vs. INPUT POWER OUTPUT POWER vs. PINC2 VOLTAGE SUPPLY CURRENT vs. INPUT POWER
25 3 25 3 120 g
2 20 e 110 LI
| M — = 15 el = | :
= 15 = e = 100
= 2 = —
= 10 =P = £ 9
= P = P2 =
= L] = 5 = P3
= [ =] 1 £, (fa i 3 W ——
Z 0 — = /) 0 F— ]
3 3 7 2 P1
5 —p // 10 A 60
_
-10 -15 50
-15 20 |
5 -3 A 1 3 5 10 15 20 25 30 35 0 1 2 3 4 5
INPUT POWER (dBm) Veing (V) INPUT POWER (dBm)
SHUTDOWN SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. TEMPERATURE FSK MODULATED OUTPUT SPECTRUM
120 s 100 T T T 2 30 3
g SHDN = D0 = D1 = GND E E
g 90 § 20 g
100 b-P4 ) E |§
- B 80 = 10
g 80 P - — E 70 E 0 \
= PLCE — — = =
é P2 ——7‘/’ E % g 10 / \
S 60 |-p—] 3 %0 S -
) ~ Ve =5.0V & 1/ U
> = 40 , > 30 i \
= g / E
S 40 A 3 e 3 40 / \
1%} " /"I’ N VN
20 o Voo =32V 50 i
20 [ b PEAK DEV = +175kHz
10 Vee=2.7V 60 }BT=05 ——1
0 0 ‘ 70 1Msps ‘ ‘
25 30 35 40 45 50 40 20 0 20 40 60 80 100 CENTER = 2.45GHz
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SPAN = 5MHz
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REEEREGEE)

(MAX2240 EV kit, Vcc = +3.2V, PRFIN = +3dBm, frrIN = 2.45GHz, SHDN = V¢, Ta = +25°C, unless otherwise noted. See Table 1

for power level settings P1, P2, P3, P4.)

HARMONIC OUTPUT SPECTRUM

POWER-ON/OFF CHARACTERISTICS

%0 2 é 3
20 s 20
g \ g
10 E = 10 [ \\ =
E o g 0 A
o - & o pBttr N 1]
g = N \
& -20 5f ] = 20 I \
2 30 ‘ £ -3
S © fo [2f0 3 |4 N 3 0 I \ R
P B e 8 g | ~— ™
50 -50
-60 -60
70 START = 2400MHz 70
START = 1.0GHz STOP = 2500MHz 200ns/div
STOP = 13.0GHz
i 5% AR
mF 2 ® 8
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®1. #IEHAD

DIGITAL CONTROL INPUTS OUTPUT POWER AND SUPPLY CURRENT
SHDN D1 DO POWER LEVEL ( d'g% (Zg‘r’:) lcc (mA)
0 0 0 PA OFF- 3 22 <A
1 0 0 P1 3 65
1 0 1 P2 3 8 68
1 1 0 P3 3 12 75
1 1 1 Pa 3 19 105

KPADT 4 2% )/ ND—FIEEIREIS. B3/ 30 —DHE
EELLEfMELET, 2D0T17ILEY RDORD
DINHEHND—5AZ Ty (R TV Y= K6dB) T
HEL £9, APAIIRBRESHEHER OV RURFAAN
D—DEEFEEICHNT. 2dB/X TV S~8.6dB/
2TV TONT—HHZERHIDLSICEBEBLINT
WET, RIIDORUDIF o D& )LHEIENARE. XIS
TEDRMEBEN/ND—ROICOIEZEEBEERERLET,

INA TR’ FNENOT 2 TEITIRIID/NA T R
BEEERERHBLET, REO—/YZARCT 1 ILHZIC
KW AT AEEERFESICEDTFHENODEHL T T,
INA T XA, SRE. VecRURF/ND — AL DZEE)
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BEICIERSNCIBEDOPADZEYEETD/ND—LN)L
ICBNTRIETDEDICHRETSNTIVE T, SHDNA
FAOYINO—ICEDE, P NINND—=F22 LT
SHEBERMNMTUALATICAEY £,

MAX2240\3. HHER~ VT I BBR< £ TDRFY Y F T
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50QEZA ERBLTA E—5F 2 ZX50QMDRFALS
HEEEZRFINA— MNIERTEE T,
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EMRERBEILT DIZODHARY VF IR BEE
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F2EREREAERET DREERELET,
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SERFEMERFS. OXMIRFELLEOI>TNET,
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UTIERYA OO M)y SBETY,

BEEOERE

MAX2240I38—DEEBEEVc) CEIEL X T, 0D
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DRENANZAVF oY HBETT, TE N/ — R
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VI HAEERLTCTSWNEE 7 T Ur— 3y
EEAEE R

BIASE S ROBICIZ220pFD Y F I HBETT,
OVF U DO—EEBIASOTE S TR < ICERE L.
b D—%%EGNDIDEL ICBBL TN DHDEFT
HS5Y RTL—UICBELTTFE,

Vecld 7 TDENVEBHEADICEREHELE T, BRED
HANT—EMREBDITIE. Vec/NA/NZAA T
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1.2nHA 50 5DERRME TS ROBIZ18pFD
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RFAZ

RBANEDA VE—F VAT Y F I3 b ID—2
IIMAX2240ICHBI SN T\, B0QEIEZ A >
ZEERFINICEKECEE T, BV YF U IIRE
HUFEEA

AR (RFE7)

MAX2240/XD—F7 > TOHDEIFI NS VDR 5D
JALU5TY, BETTUS—2 3 VEEIICRY
FOIE DCNATPARUA VE=F VA Y F T
2V b= 3F Yy TOIMITT,
FAEDPAICIZDNWTWASDZETIA. ATFVTD
AERf Y MO =D ERATDZEICELY. BQOAR
NYFUIRFTERSNDIUESLVIREGD
ND—HERESNE T, RBERAD/NT-RUMERIL,
DELIERRBICENWTHEDI VE-F X EL,
RFSHREIREBICHS TR ETDIETRESN
F9. DAVE—FURE PrTHADNY Y F T
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MATCHING IMPEDANCE FOR RFour PIN

SMITH CHART

(15.5Q +J16.7Q), 2.4GHz

1:
2: (15.0Q +19.0Q), 2.56Hz

MATCHING IMPEDANCE

requeney [ [y [ [ o
2.4 15.5 16.7 0.57 140
2.45 15.2 17.9 0.58 138
2.5 15.0 19.0 0.59 136

M1, HhaAE—F2R

FEGND—TvFUIBEIF. BIGEZA LD
DAVTIROA—=T ORI TEESA 203 T2
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Y NBEELTEELET, TIRUT2IFEDRFE
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T2OESIE. EXERMICT T 2E25FRERMT
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ICBENWTI/AER), £36RRIE. FI—TJRDBEE%R
SFELABIZZIETHREINE T, COBEISN
BREBICPNTCFIa— oA vE—F U 2=O-)LFA T
LT, BI3ARARKICBSNTERSI VE—F R E
TO>TENZT,

HAh =3 FoHiE. DCT7OYF 70 F o4
RUOBKRYYFUVIRFELTERINE T, BEIS
10pFZ&#REL XTI,

BIROZERBIDIECTEHRBLICEL DI, EIELEDC/ X177 R
AT DIEDICFI—TDRENERCITA T O 528U T
PAZVcclCER T DREN DT T, ZDIVFI5IT
mEZA VTIDEFTEREL TR0\ R 505
{ElF22nHTY, COEIFZNIFEERTESTEEN
FEAN. HEFT—LDAVE-—FVREZRHTED
LEDTHDVENH) T, BEHIREARMN2.4GHz
NENSUEDULIEITENA VIO ZRBATT S,
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DQ(>25)THATY . THHEEREN(CDHBEIIRE
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L4790 b
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NO. OF FAILURES PER
TEST CONDITIONS DURATION SAMPLE SIZE

Temperature Cycle -35°C to +85°C, 150 cycles, 0/10,

y -40°C to +100°C 900 cycles 0/200
Operating Life Ta =+70°C 240hr 0/10
Moisture Resistance +20°C to +60°C, 90% RH 240hr 0/10
Low-Temperature Storage -20°C 240hr 0/10
Low—Tgmperature 10°C 2ahr 0/10
Operational
Solderability 8hr steam age — 0/15
ESD +2000V, Human Body Model — 0/5
Eifgeh—Temperature Operating T, = +150°C 168hr 0/45
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COMMON VARIABLE
DIMENSIONS PKG, DIMENSIONS | DEPOPULATED
a | 0.62+005-008 CODE D £ | SOLDER BALLS
i Al | 0.29%002 B9-1 | 152+0.05 | 152+0.05 | NONE
% a2 | 0.33 REF. B9-2 | 152005 | 1.52£0.05 | B2
PIN 1 T XXX b | 0.35%003 B9-3 |1.52+0.05 | 1.52+0.05 | Bl, B2, B3
MARK AREA / §§§ D D1 | 1.00 BASIC B9-4 | 1.60+005 | 1.60+0.05 | NONE
PRODUCT _A E1 | 1.00 BASIC B9-5 | 1.60+0.05 | 1.60£005 | B2
MARKING e | 0.50 BASIC B9-6 | 1.60+005 | 160+0.05 | BI, B2, B3
SD | 0.00 BASIC
SE | 0,00 BASIC
TOP VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
El— 2. PRODUCT MARKING: NUMBER OF CHARACTERS
SE AND LINES VARY PER PRODUCT.
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PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, 3x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0093 LA
q:‘: =JL\ = 17 ) \‘"J REA*I 7169 -0051 RR B FEFRHE3I-30-16 (KUY 1E)
~/ = TEL. (03)3232-6141 FAX. (03)3232-6149
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