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RF O +3.6V 915MHz
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MAX2232/MAX2233 AVSWR
1pA  (typ)
(TDMA)
RF AVSWR 1.2:1 PART TEMP.RANGE  PIN-PACKAGE
MAX2232EEE -40°C to +85°C 16 PQSOP
IC PA MAX2233EEE  -40°C to +85°C 16 PQSOP
MAX2232/MAX2233 16
QSOP(PQSOP) TOP VIEW
RFIN [ 1] [16] vec
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MAX2232/MAX2233

900MHz ISM 250mw

ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3V to +6.5V Continuous Power Dissipation (Ta = +70°C)

SHDN, CTRL, DO, D1to GND .................... -0.3V to (Ve +0.3V) 16-Pin PQSOP (derate 80mW/°C above +70°C) ................ 3w
LREIN oottt 10mA Operating Temperature Range ................ccc........ -40°C to +85°C
RFIN Power (50Q AC-coupled source). ........... ....+10dBm Storage Temperature Range ..o -65°C to +150°C
Output Load VEWR. ......ooiiiioiieccc e 6:1 Lead Temperature (soldering, 10SEC) ......ccocvvviiviiiennnn. +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.

DC ELECTRICAL CHARACTERISTICS

(Vcec =+2.7V to +5.5V, VeTRL = +2.2V, VSHDN = VDo = VD1 = +2V, Ta = -40°C to +85°C. No input signal applied, unless otherwise
noted. Typical values are at Vcc = +3.6V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range Vce 2.7 5.5 Vv
VSHDN = 0.6V, Vce 4.8V 0.2 10
Shutdown Supply Current | A
PRl CC | Vpo = Vp1 =06V 48V < Voo <55V 75 H
Standby Supply Current lcc VcTRL < 0.4V (MAX2232) 20.3 25 mA
Logic Input High ViH SHDN (MAX2232), DO, D1 (MAX2233) 2.0 vV
Logic Input Low ViL SHDN (MAX2232), DO, D1 (MAX2233) 0.6 V
CTRL Input for Standby Mode VCTRL MAX2232 0.4 V
CTRL Input for Gain-Control VCTRL MAX2232 06 v

Mode

| VSHDN = 2.0V (MAX2232),

| Vpo = Vb1 = 2.0V (MAX2233)
Logic Input Current LA
VSHDN = GND (MAX2232),

e VDo = VD1 = GND (MAX2233)
VeTrL = GND -1.5 1

CTRL Input Current pA
VCTRL = 2.2V 1.5

AC ELECTRICAL CHARACTERISTICS

(MAX2232/MAX2233 Evaluation Kit, Vcc = +3.6V, VcTrL = +2.2V, SHDN = Ve (MAX2232), DO = D1 = Ve (MAX2233),
PrFIN = 0dBm, frREIN = 9156MHz, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Frequency Range 7IN (Notes 1, 2) 902 928 MHz
Power Gain Gp 23.9 daB

Vce = 4.8V 25.4
Vce = 3.6V (Note 1) 229 239 249
Output Power Pout dBm
Vee = 3.0V 22.5
Voo =27V 21.6
%‘:ﬂp;etrzmgr Variation Over APOUT | Ta = Thin to Tmax (Note 1) 1.9 32 dB
33&5’? Power, Medium-Power | 5 | b — GND, D1 = Ve (MAX2233 only) 15.8 dBm
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900MHz ISM 250mw

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2232/MAX2233 Evaluation Kit, Vcc = +3.6V, VcTRrL = +2.2V, SHDN = Ve (MAX2232), DO = D1 = Vec (MAX2233),
PrFIN = 0dBm, fREIN = 9156MHz, Ta = +25°C, unless otherwise noted.)

EE€CCXVIN/CECCXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Power, Low-Power Mode Pout DO = Vce, D1 = GND (MAX2233 only) 6.5 dBm
Gain-Control Range (Note 3) AGp 0.6V < VCTRL < 2.2V (MAX2232 only) 23.6 dB
Power-Added Efficiency PAE 44 %
Power-Added Efficiency at PAE CTRL adjusted to give PrrouT = +21dBm 29 o
+21dBm Output Power (MAX2232 only) °
E/I%%gy Current, Medium-Power lcc | DO = GND, D1 = Ve (MAX2233 only) 785 mA
fﬂt’é‘gy Current, Low-Power lcc | DO =Vcc, D1 = GND (MAX2233 only) 44.0 mA
Input VSWR VSWR ZSOURCE = 50Q (Note 1) 1.5:1
Input VSWR Change, Shutdown .
Mode (Notes 1, 4) AVSWR 1.4
Input VSWR Change, Standby .
Mode (Notes 1, 4) AVSWR | MAX2232 only 1.2:1

) SHDN = D0 = D1 = GND 52
Off-Isolation dB

CTRL = GND (MAX2232 only) 38

Maximum Nonharmonic Vcec = +2.7V 1o +5.5V,
Spurious Output Due to Load 6:1 VSWR at any phase angle, -60 dBc
Mismatch PrFIN = +5dBm
Maximum Output Load VSWR Any load phase angle, PRrIN = +5dBm, 61
Without Damage (Note1) Ta = TMIN to TMAX '
Harmonic Suppression (Note 5) 29 dBc
Autoramping Rise Time CrampP = 0.22uF (Notes 1, 6) (MAX2232 only) 0.9 ms
Autoramping Fall Time CramP = 0.22uF (Notes 1, 7) (MAX2232 only) 3.2 ms
Output Power Rise Time RAMP+ = RAMP- = unconnected (Note 6) 0.4 us
Thermal Shutdown Temperature TTH PRFIN = 0dBm, Vce = +3.6V 145 °C
;Zig‘gal Shutdown Timeout - CrsET = 0.22uF (Note 8) 900 ms

Note 1: Guaranteed by design.

Note 2: Operation outside this range is possible, but not characterized.

Note 3: Gain is monotonic with VCTRL.

Note 4: Input VSWR relative to input impedance in operating mode.

Note 5: Harmonics measured on evaluation kit, which provides some harmonic attenuation in addition to the rejection provided by
the IC. The combined suppression is specified.

Note 6: Time measured from SHDN (MAX2232) low-to-high transition to when output power is within 1dB of final value. Includes
effects of 1% tolerance capacitor.

Note 7: Time measured from SHDN (MAX2232) high-to-low transition to when output power is -20dB of final value. Includes effects
of 1% tolerance capacitors.

Note 8: Time from die temperature dropping below Thermal Shutdown Temperature, TTH, to when the device turns itself back on.
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MAX2232/MAX2233

900MHz ISM

250mw

(MAX2232/MAX2233 Evaluation Kit, Vcc = +3.6V, CTRL = Vcc, SHDN = DO = D1 = Ve, PrrIN = 0dBm, fRrIN = 915MHz, Ta = +25°C,
unless otherwise noted.)

SHUTDOWN SUPPLY GURRENT
vs. SUPPLY VOLTAGE

MAX2232/33 toc01

5

MAX2232/33 toc04

100
=
= 10
=
£ Ta=+85°C 7%
. /
: /
o
jun )
2 01
= /
o
= P /
2001 [—Ta=-40°C —
% Tp=+25°C

0.001 |

25 30 35 40 45 50 5

SUPPLY VOLTAGE (V)
POWER-ADDED EFFICIENCY
vs. SUPPLY VOLTAGE

60 |

5 Ta=-40°C
== >
S ~—_ TA=+25°C
E T ™~
S %
3 et
= Ta=+85°C
& 20
=
o
o

10

0

25 30 35 40 45 50 55

SUPPLY VOLTAGE (V)

OUTPUT POWER AND POWER-ADDED EFFICIENCY

QUTPUT POWER (dBm)

28

23

-2

85

70

55

25

10

vs. INPUT POWER
MAX2232/33 toc07
1 P ]
Ta=-40°C our
P ——
TA*’? l(
T =+85°C
|
/ / T =-40°C
L/ &
/‘\:\
/ _
/ | PAE
/ Tp=1425°C
\
L~ / / T=+85°C
— |
0 5 10 -5 0 5 10 15

INPUT POWER (dBm)

PAE (%)

SUPPLY CURRENT (mA)

)

MAX2232
TANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE

30

25 |RFIN=

Vmon = Vee ‘
VerRL = GND

MAX2232/33 toc02

JNCONA‘IECTED——TAH%OC—

Ta=+25°C

20

\\
\

D
—

-40°C

ﬁ

25 3.

0 35 40 45 50 55
SUPPLY VOLTAGE (V)

OUTPUT POWER vs. FREQUENCY

30

25

MAX2232/33 toc05

MAX2233 (D0 = D1 = 1), AND MAX2232

20

et

QUTPUT POWER (dBm)

-
MAX2233 (D0 =0, D1 = 1)

MAX2233 (D0=1,D1=0)

[,

902

915 928

MAX2232

RFIN PORT VSWR vs. FREQUENCY

2.0

I T T T
SHUTDOWN MODE

MAX2232/33 toc08

STANDBY MODE

|_——T"NORMAL OPERATION

1.0

902

915 928
FREQUENCY (MHz)

28
27
26
25
24
23

QUTPUT POWER (dBm)

22
21
20

30

25

20

QUTPUT POWER (dBm)
&

LINEAR
SCALE

OUTPUT POWER vs. SUPPLY VOLTAGE

\ E
e g
= 425°C
]
v L
////
%
/// ™ Tp=485°C
/
A
/
25 30 35 40 45 50 55

SUPPLY VOLTAGE (V)

MAX2232
OUTPUT POWER vs. GAIN CONTROL VOLTAGE

Ta=-40°C]

MAX2232/33 toc06

}/ Ta=+85°C

P
Ta=125C| |/

/

Wi

06 08 10 12

14 16 18 20 22 24
VeraL (V)

MAX2232

MAX2232/33 toc1

OUTPUT POWER vs. SHUTDOWN CONTROL

3v

~ ] SHUTDOWN

0

OUTPUT
POWER

Cramp = 0.22uF

1ms/div

MAXIMV




900MHz ISM 250mw

MAX2232 | MAX2233
1 1 RFIN | RF
) 2 GND oND
3 _ SHDN SHDN
/ 2 MSB
— 3 D1 DO D1 3 1 DO D1
( 2
0.6V 2.2V PA
4 — CTRL CTRL 0.4V CTRL
2.2V
/ 2 LSB
— 4 DO DO D1 3 1 DO D1
(2
56 5,6 GND 2
' ' GND
7 7 GND oND
8 8 RFOUT RF
9 9,13, 14 N.C.
10 10 TSET TSET
11 11 Vce 2 GND
12 12 Vce GND
13 . RAMP- RAMP+ RAMP- (CRAMP)
14 o RAMP+ RAMP+ RAMP- (CravP)
15 15 GND oND
16 16 Vce GND
SLUG SLUG GND
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MAX2232/MAX2233

900MHz ISM 250mw
MAX2232/MAX2233
(FM FSK GMSK) (PA)
902MHz 928MHz RFOUT(  8) 900MH?z
+2.7V +5.5V 250mW(typ)
44% MAX2232/MAX2233 16  PQSOP
24dB(typ) Q
MAX2232 CTRL
24dB MAX2233
2 (DO D1)
2 10dB
0.20A  MAX2232
(VGA)
MAX2232 (SHDN) 0.6V
VGA
MAX2232 CTRL SHDN SLoN 0.2pA(typ)
MAX2233 2 / DAC S 2.0V
PA SHDN 2.0V CTRL 0.4V
MAX2232
16 PQSOP VGA
20mA(typ)
38dB
VSWR
VSWR VCO
RF ( ) VCO PA
24dB (VGA)
VSWR 1.5:1 (CTRL) MAX2232
VSWR 1.2:1 24dB
(MAX2232) Vetr 2.2V PA
Verrl 0.4V
(MAX2232/MAX2233) PA CTRL
DC VeTRL
AC DAC
RF 2 ( )
MAX2232
PA
(w/ ) /I ( )
(MAX2232) (MAX2232/ MAX2232 VcrtrL
MAX2233)
(CramP)
RF ( ) RAMP+ RAMP-
+3.6V
+24dBm

Cramp
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900MHz ISM

250mw

MAX2233 (trr)
TSET
MAX2233 2 DAC (0 D1) CrteEsT  ttH
3
1
2 DO D1
0.2pA RF
VGA VCC O.lUF
10nF 100pF
DO D1 3
1 10dB
3 1
MAX2232/MAX2233
SHDN CTRL DO D1 O.1pF
(Tth) VGA
PA
TTH (100Q typ)
1. MAX2232
2. MAX2233
OUTPUT POWER
MODE VSHDN VCTRL (PRFIN = 0dBm, OUTPUT POWER
Ve = +3.6V) MODE D1 DO (PRrrIN = 0dBm,
Shutdown <06V X < -35dBm VoG = +3.6V)
Standby S20V | <04V < -350Bm Shutdown 0 0 < -35dBm
Low Power 0 1 +6.5dBm
. . 0.6V < VCTRL
Variable Gain > 2.0V <00V 0dBm to +24dBm Medium Power 1 0 +15dBm
Maximum Gain | > 2.0V > 2.2V +24 dBm High Power 1 1 +24dBm
X =
Ve GND Ve GND
!16 !15 T16 15
RAMPs — 1A MAXIMN ' 1 mMaxim
RAMP- 13 BIAS MAX2232 BIAS MAX2233
—_— 3 4
SHON eve | 1o 00— 55 —L eme | 1o
oo SENSOR TSET n1—34{pac SENSOR TSET
CTRL—24 Vg1
12 8 12 8
Ve 18 Rrour Voo —4] . 18 RrouT
RFIN— RFIN—1
V6A | DRIVER V6AL-TORIVER
[2 5.6 [7,sLuG [2 56 [7,sLUG
GND  GND GND GND  GND GND
MAXIM 7
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MAX2232/MAX2233

900MHz ISM

250mw

0.22uF 68pF y
1 16 ce
RFIN [l —eo ! RFIN Vee * » *
B I
MAXxIM L toopr T tonF == 0w
MAX2232 €L L L
15nH 2| onp MAxe233 115 = = =
L % SHDN Ramp+ 2 -
= D1 N.C.
I100pF (o) (N.C)) Cranp
— 0.22uF
'_ﬁ“ CTRL RAMP- 4—,13
100pF (D0) (N.C)
5 12 Ve
= N Vool ¢ — ¢
- — I1OOpF I10nF T 0.1uF
pp— pp— e v,
6] oo P il ce
—ET IIwOpF IImnF II 0.1uF
] GND TSET
0.22uF -4 CTSETF
.22u = :1:022M
RFOUT {{
NOTES: () APPLIES TO MAX2233. _
BACKSIDE SLUG MUST BE SOLDERED 1~ I 1T
TO GROUNDPLANE. = = =
INCHES MILLIMETERS %
DIM| MIN MAX MIN MAX 2
T A 061 .068 155 173 4
‘ H H H H H H H Al .004 010 0127 | 025
¢ A2| 0S5 .059 1.40 1.55
E/2 B [.008 [.012 [020 031
B C [.007 010 0.19 025
H T ? Y D SEE VARIATIONS
E | .150 157 3.81 399
? e 025 BSC 0635 BSC
H 230 244 S.84 6.20
H H H U h .010 016 0.25 0.41
N L | .016 .035 0.41 0.89
fr—— X ——=] N SEE VARIATIONS
X SEE VARIATIONS
Yy | 071 | 087 | 1803 2.209
al o |8 Jo [
- —e B»‘ ‘«_{ h X 45°»‘ VARIATIONS:
) Tl INCHES MILLIMETERS
o MIN. MAX. | MIN. MAX. | N
[:iriliﬂ gififiljljj:i A * 1 _{7 D|.a89 [ 196 | 480 | 498 [16[an
g TJ \ f X |.107 123 2717 | 3124
D Al E ‘LL [391 [980 [o98 [28]as]
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PRIPRIETARY INFIRMATION
)

PACKAGE OUTLINE, POWER QSOP_(PSSOP2)
APPROVAL DOCLMENT CONTROL NG REV
A [ 1

1 287 6‘8831 7290]

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .006"

. CONTROLLING DIMENSIONS: INCHES
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