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PART TEMP. RANGE PIN-PACKAGE
MAX2310EEI -40°C to +85°C 28 QSOP
MAX2312EEI -40°C to +85°C 28 QSOP
MAX2314EEI -40°C to +85°C 28 QSOP
MAX2316EEI -40°C to +85°C 28 QSOP
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PART MODE DESCRIPTION INPUT RANGE
AMPS,
MAX2310 Cellular CDMA, Dual Band, Triple Mode 40MHz to 300MHz
PCS CDMA
MAX2312 PCS CDMA Single Band, Single Mode 67MHz to 300MHz
MAX2314 AMPS, Single Band, Dual Mode 40MHz to 150MHz
Cellular CDMA 9 *
Single Band, Single Mode or
MAX2316 Cellular CDMA Single Band, Dual Mode with 40MHz to 150MHz
External Discriminator
MM Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS

VCCIO GND ..o, -0.3V, +6.0V Digital Input Current SHDN, MODE, DIVSEL,
SHDN 10 GND....covviiiiecirieeecne e -0.3Vto (Vcc + 0.3V) BUFEN, DATA, CLK, EN, STBY ....ccccreiiinrereeneeenes +10mA
STBY, BUFEN, MODE, EN, DATA, Continuous Power Dissipation (Ta = +70°C)

CLK, DIVSEL .....oooiiiiiiiiiiiiiiiics -0.3Vto (Vcc + 0.3V) 28-pin QSOP (derate 10mW/°C above Ta = +70°C) ....800mW
VGC to GND............... -0.3V, the lesser of +4.2V or (Vcc + 0.3V) Operating Temperature Range .............c......

AC Signals TankH %, TankL =+,

REF, FM &, CDMA ® ... 1.0V peak

JUNCLioN TEMPETALUIE .....covvvieiiiieiiie e
Storage Temperature Range.............ccccvvveeeee
Lead Temperature (soldering, 10SeC) .......cccceevvuvvveeennns

...... -40°C to +85°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

(Vcc = +2.7V to +5.5V, MODE = DIVSEL = SHDN = STBY = BUFEN = high, differential output load = 10kQ, Ta = -40°C to +85°C,
registers set to default power-up settings. Typical values are at Vcc = +2.75V and Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = +25°C 25.9 375
CDMA mode
Ta =-40°C to +85°C 415
Ta = +25°C 254 36.7
FM 1Q mode
Ta =-40°C to +85°C 40.6
Ta = +25°C 24.7 35.7
FM I mode
Supply Current (Note 1) Icc Ta =-40°C to +85°C 39.5 mA
Ta=+25°C 12.3 18.8
STANDBY (VCO_H)
Ta =-40°C to +85°C 20.7
Ta = +25°C 11.5 18.4
STANDBY (VCO_L)
Ta =-40°C to +85°C 20.3
Addition for LO out (BUFEN = low) 35
Shutdown Current Icc SHDN = low 1.5 10 MA
Register Shutdown Current Icc 3 5.8 mA
Logic High 2.0 \
Logic Low 0.5 \Y
Logic High Input Current lIH 2 HA
Logic Low Input Current I HA
VGC Control Input Current 0.5V < VWeGec < 2.3V -5 HA
VGC Control Input Current e
During Shutdown SHDN = low L HA
Lock Indicator High (locked) 50kQ load 2.0 \Y
Lock Indicator Low (unlocked) 50kQ load 0.5 \Y
DC Offset Voltage I+ to |- and Q+ to Q-, PLL locked -20 +1.5 +20 mV
Common-Mode Output Voltage Vce = 2.75V Vcc-1.4 \%
2 N AXIW
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AC ELECTRICAL CHARACTERISTICS

(MAX2310/MAX2314 or MAX2312/MAX2316 EV kit, Vcc = +2.75V, registers set to default power-up states, fin = 210.88MHz for
CDMA, fiN = 85.88MHz for FM, frer = 19.68MHz, synthesizer locked with passive 2nd-order lead-lag loop filter, SHDN = high, VGC
set for +35dB voltage gain, differential output load = 10kQ, all power levels referred to 50Q, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Frequency fIN (Note 2) 40 300 MHz
Reference Frequency fREF (Note 2) 39 MHz
Frequency Reference Signal i
Level VREF 0.2 Ve-p
SIGNAL PATH, CDMA MODE
. Gain = -35dB (Note 3) 1.7
Input Third-Order Intercept IIP3 - dBm
Gain = +35dB (Note 4) -33.2
) Gain = -35dB -9 -6.4
Input 1dB Compression P1dB - dBm
Gain = +35dB -44 -38.3
L Gain = -35dB -14.8
Input 0.25dB Desensitization (Note 5) - dBm
Gain = +35dB -49
Minimum Voltage Gain Av Vec = 0.5V (Note 6) -54.8 -49 dB
Maximum Voltage Gain Av Vec = 2.3V (Note 6) 56 61.3 dB
) i Gain = -35dB 62.9
DSB Noise Figure NF - dB
Gain = +35dB 6.36
SIGNAL PATH, FM_IQ MODE
) Gain = -35dB -6.0
Input Third-Order Intercept 11P3 (Note 7) - dBm
Gain = +35dB -31
) Gain = -35dB -20 -16.2
Input 1dB Compression P1dB (Notes 6, 8) - dBm
Gain = +35dB -44 -38.4
Minimum Voltage Gain Ay Vec = 0.5V (Note 6) -50.2 -47.4 dB
Maximum Voltage Gain Ay Vac = 2.3V (Note 6) 58.5 63.4 dB
SIGNAL PATH, CDMA and FM_IQ MODE
Maximum Gain Variation Normalized to +25°C *25 dB
Over Temperature
Baseband 0.5dB Bandwidth 4.2 MHz
Quadrature Suppression Ta = TMIN to TmAX +30 +35 dB
LO to Baseband Leakage 1 mVp-p
Saturated Output Level VsaT Differential 2.7 Vp-p
PHASE-LOCKED LOOP
80 300
VCO Tune Range fveo L (Note 2) MHz
fvco H 135 600
LOOUT Output Power PLo RL =50Q, BUFEN = low -13.7 dBm
AXIMW 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2310/MAX2314 or MAX2312/MAX2316 EV kit, Vcc = +2.75V, registers set to default power-up states, fin = 210.88MHz for
CDMA, fiN = 85.88MHz for FM, frer = 19.68MHz, synthesizer locked with passive 2nd-order lead-lag loop filter, SHDN = high, VGC
set for +35dB voltage gain, differential output load = 10kQ, all power levels referred to 50Q, Ta = +25°C, unless otherwise noted.)

Matching

0.5V <Vcp < Vcc-0.5V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VCO Minimum Divide Ratio M1, M2 256
VCO Maximum Divide Ratio M1, M2 16383
REF Minimum Divide Ratio R1, R2 2
REF Maximum Divide Ratio R1, R2 2047
i e petct (ute 6 o | i
o prase oetector ot
Base Band Spurious due to PLL -50 dBc
1kHz offset -72
12.5kHz offset -100
\I_/ggijglgrtlassg:(zl’\lote 9) 30kHz offset -110 dBc/Hz
120kHz offset -119
900kHz offset -125
1kHz offset -64
12.5kHz offset -91
\I‘/ggiﬂ ;ié?elﬂk(';’ote 9) 30kHz offset -105 dBc/Hz
120kHz offset -115
900kHz offset -125
| TURBO LOCK
Acquisition, CPX = XX, TC =1 1480 2100 2650
) Locked, CPX =00 105 150 190
gzﬁfnet":”mp Source/Sink Locked, CPX = 01 150 210 265 | pA
Locked, CPX =10 210 300 380
Locked, CPX =11 300 425 530
Charge-Pump Source/Sink Locked, all values of CPX, 0.2 10 %

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

FM_IQ and FM_I modes are not available on MAX2312 and MAX2316.
Recommended operating frequency range.

f1 = 210.88MHz, f = 210.89MHz, Pf1 = P2 = -15dBm.
f1 = 210.88MHz, fo = 210.89MHz, Pf1 = Ps2 = -50dBm.
Small-signal gain at 200kHz below the LO frequency will be reduced by less than 0.25dB when an interfering signal at

1.25MHz below the LO frequency is applied at the specified level.

Note 6:
Note 7:
Note 8:
Note 9:

Guaranteed by design and characterization.

f1 = 85.88MHz, f2 = 85.98MHz, Pf1 = Pf2 = -15dBm.
f1 = 85.88MHz, f2 = 85.98MHz, Ps1 = Psp = -50dBm.
Measured at LOOUT with BD = 0 (+2 selected).
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(MAX2310/MAX2314 or MAX2312/MAX2316 EV kit, Vcc = +2.75V, registers set to default power-up states, fin = 210.88MHz for
CDMA, fiN = 85.88MHz for FM, frer = 19.68MHz, synthesizer locked with passive 2nd-order lead-lag loop filter, SHDN = high, VGC
set for +35dB voltage gain, differential output load = 10kQ, all power levels referred to 50Q, Ta = +25°C, unless otherwise noted.)

RECEIVE SUPPLY CURRENT RECEIVE SHUTDOWN CURRENT vs.
vs. SUPPLY VOLTAGE SUPPLY VOLTAGE GAIN vs. Vge
35.00 g 0014 g 80 3
32.50 g 0.012 2 %0 / g
= Ta=+85°C ] £ s // 40
£ I £ 0010 Tp=+85°C I
£ 3000 | = —\——/7 2
= [} —_
& Tp = +25°C % 0.008 1 g L,
3 2750 — — 3 TA:+25°C/ = o |- A_‘
> ] = 0.006 . S
T 2500 8 20 [Ta=30°G
% ’ TA =-40°C 'é 0.004
P B »n -40
Tp=+85°C
22,50
0.002 Ta=-40°C — -60
20.00 0 | | -80
25 30 35 40 45 50 55 20 25 30 35 40 45 50 55 05 1.0 15 20 25 30
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) Vac (V)
THIRD-ORDER INPUT
GAIN vs. INPUT FREQUENCY GAIN vs. BASEBAND FREQUENCY INTERCEPT vs. GAIN
60 = 60.0 - 10 — <
~ 2 i g Ta=-40°C g
o N : N : = :
55 | — ~ g 59.5 N & 0 N g
Vge = 2.5V 2 : N g \ g
GC \ = ES =
50 AN \
\ 590 N -10
: | Fa \
e w \ 7 ‘\ §
Z w - - 0,
S £ 580 \\ 2 4 Ty = +25°C
5 575 N
30 o \ 40
25 \ 57.0 N
20 \ 56.5 \\ -50
15 56.0 -60
0 100 200 300 400 500 0 2 4 6 8 10 12 14 16 18 20 -60 -40 -20 0 20 40 60 80
FREQUENCY (MHz) FREQUENCY (MHz) GAIN (dB)
NOISE FIGURE vs. GAIN NOISE FIGURE vs. TEMPERATURE VCO VOLTAGE vs. TIME
70 N 74 . MAX2310 toc09
8 £ B : A
60 g 72 g L e el SHDN
3 3 S AR
SUUTIU : , .. veo
50 7.0 74 [ : : : : VOLTAGE
/ = : A
g 4 g 68 s . L
s P 5 LOCK
>
20 \ 6.4 /
10 N 6.2 pa
N—_ . / .
0 60 -k H N » i
40 -30 -20 -10 0 10 20 30 40 50 60 70 40 20 0 20 40 60 80 100 TIME (500ps/div)
GAIN (dB) TEMPERATURE (°C)

MAXIN 5

OTECXVINIVTECKXVINICTECXVIN/OTECXVIN



MAX2310/MAX2312/MAX2314/MAX2316

CDMA IF VGAL I 1/Q0 [J [J
veoooooooonmn

Oooooo@o)
(MAX2310/MAX2314 or MAX2312/MAX2316 EV kit, Vcc = +2.75V, registers set to default power-up states, fin = 210.88MHz for
CDMA, fiN = 85.88MHz for FM, frer = 19.68MHz, synthesizer locked with passive 2nd-order lead-lag loop filter, SHDN = high, VGC
set for +35dB voltage gain, differential output load = 10kQ, all power levels referred to 50Q, Ta = +25°C, unless otherwise noted.)

FM PORT TANKL PORT

TANKH PORT

S11 vs. FREQUENCY

MAX2310 toc10

1/S11 vs. FREQUENCY

1/S11 vs. FREQUENCY

MAX2310 toc11
MAX2310 toc12

1: 641 - j428 10MHz
2: 27 - j162 85MHz
3: 4-j73 210MHz
4: 1.8 -39 600MHz

LOOUT PORT

S22 vs. FREQUENCY

MAX2310 toc13

10.266Q (1m)
40MHz

: 134.99Q (Re)
13.71Q (1m)
150MHz

-3.06ms + j349us, 100MHz
-3.01ms + j853us, 160MHz
-3.11ms + j1.45ms, 240MHz
-3.04ms + j1.85ms, 300MHz

Er ol

CDMA PORT
S11 vs. FREQUENCY

MAX2310 toc14

1: 10MHz, 375Q - j56Q

: %g%giﬁﬁ? 2: 85MHz, 285Q - j200Q
oMt 3 210MHz, 73Q - 1690
4:600MHz, 2.1Q - 340
oogg
oo
oo oood
MAX2310 | MAX2312 MAX2314 | MAX2316
godooboooooooooooooooooooog
L L 1.8 L BYP (ooo)y ooooooooo
2 2 2 2 CP_OUT goooooooo
3 3 3 3 GND 000000 0O0O0oOoOoon
TANKL+,
4,5 — 4,5 56 TANKL- O000000000OoOoon
— 4 — 4 DIVSEL goooooMiRIOOOOO0O0OOOOO000OM2/R200000000
6 N A1/

1: 1.98ms + j437ps, 100MHz
2: 2.18ms + j853ps, 160MHz
3: 2.11ms +j 2.53ms, 420MHz
4: 2.17ms +j 3.71ms, 600MHz
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___veor 14-BIT M1
! ! COUNTER
' ! (00);
: : ;
e | ]
' CPI
CLK—— : &
EN— [
STARTBIT _|: o] 28T 11-BITRL
68T CcP1 COUNTER L1
DATA/ADDRESS | (917 e —— cpouT
REGISTER  f----- . f
. 2-BIT 11-BITR2
(11X) ' CP2 COUNTER
l 13-BIT CONTROL | : R R ,
---dodoo. REGISTER : :
1 '
I - SONEE
' ' '
g ! 1 (01)
V€02 14-BIT M2
COUNTER
05. 30000000d
MSB LSB

X X
DATA

*START BIT MUST BE LOGIC HIGH.

YOO Y NN N O B O O )

L *RISE AND FALL REQUIRED PRIOR TO EN GOING LOW.

ENABLE —I I—

06. 3i00000000ooooog
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2 011 11 23 (MAX2310) | IS
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4. Dogobobooooboboobag:
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000D 1"0000000000CP_OUTO free/R > fyco/MO O O
0000000000 0O0oO0bOO0ovecoooooooooooooo
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000000000 0O0oOboovecooooooooooooo
oooooo
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BD BUF_DIV 0 5 Oo00oooOooooooo
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FMOOOOOOOOODOOOOO oo ORMOOOOODOOO0O0000
FT FM_TYPE 0 s Oo00ddoord 1rro00000boooboooomooooooooo
IS IN_SEL 1 2 goor o OFMOOODODODOOODOOO0ODO0O00O 170cDMA 00000000
o000 o"O0000000000000O0O00000O0oO0b0Ooa
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REGISTER DEFAULT CHARGE-PUMP CURRENT
CP1 CPO AFTER ACQUISITION
M1 10519pEC (HA)
M2 4269pEC 0 0 150
R1 492pEC 0 1 210
R2 492pc 1 0 300
CTRL OB57HEX 1 1 425
CPO 11 BIN
CP1 11 BIN
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CDMA IF VGAL I 1/Q0] [J [J
veooooooooond

SHIFT REGISTER

M1 REGISTER

M2 REGISTER

CP1 AND R1 REGISTERS

CP2 AND R2 REGISTERS

CTRL REGISTER

ADDRESS
DECODED
START BIT AMg AL Ao
1 AoMp | A1 Ao
M113 M| O 0
M13 Moo O 1
CP1/1] CPyo | Ruo Ryo | 0 1 0 !
CP1 | CP2r0 | Raso Ro| 0 1 1 1 1
e
T™M | POL | TE TC DS VB [ VS BD BE FT IS SB | SD 11714 0
|

<& DATA

08. Joooooooooon

MAXIN
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good

TOP VIEW

BYP [1 ]
cp_out [2 ]
GND [3 ]
TANKL+ [4 |
TANKL- [5 |
TANKH+ [6 |
TANKH- [ 7 |
MODE 8 |
Vee E
GND [10]
REF [11]
SHON 12
tout+ [13]
iouT- [14]

MNAXIMN
MAX2310

28] BYP
27] Bvp
[26] Fm-
El FM+
E CDMA+
23] coma-
22] vec
Zl Vee
[20] DATA
[10] &N
18] cLk
17] qour+
16] qour-
15] Lock

QSOP

BYP [1 ]
cpout [2 |
6N [3]
DIVSEL [ 4 |
TANKH+ [5 |
TANKH- [6 |
BUFEN [7]
Loour [8 |
Vee E
GND [10]
REF [11]
SHoN 12
tout+ [13]
fouT- [14]

MMAXIN
MAX2312

28] BYP
27] Bvp
26] STBY
[25] n.c.
24] comA+
23] coma-
22] vec
Z| Vee
20] DATA
[10] EN
18] cLk
[17] qour+
16] qour-
15] Lock

QSOP

BYP [1 ]
cp_out [2 |
GND [3 ]
TANKL+ [4 |
TANKL- [5 |
NC. [6 ]
NC. [7]
BYp [8 |
Vee E
GND [10]
REF [11]
SHoN 12
tout+ [13]
iouT- [14]

/NN
MAX2314

28] BYP
27] Bvp
26] Fm-
El FM+
E CDMA+
23] coma-
22] vec
Zl Vee
20] DATA
[10] &N
18] cLk
17] qour+
16] qour-
15] Lock

QSOP

BYP [1 ]
cp_our 2]
6N [3]
DIVSEL [ 4 |
TANKL+ [5 |
TANKL- [6 |
BUFEN [
Loour [8 |
Vee E
GND [10]
REF [11]
SHoN 12
tout+ [13]
fouT- [14]

MMAXIN
MAX2316

28] BYP
27] Bvp
26] STBY
[25] N,
24] comA+
23] coma-
22] vec
Z| Vee
20] DATA
[10] EN
18] cLx
[17] qour+
16] Qour-
15] Lock

QSOP
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TRANSISTOR COUNT: 6422

goood

i
&
h

OUT+ QOUT- LOCK

h AvVCC Q
"N\ —e A A A
BYP| BYP FM- | FM+ | CDMA+ CDMA- VGA DATA| EN| CLK —'\VVV\—» Vcc

90| 12

RiRE

‘(%

/2

MNAXIN

MAX2310 ° )}

M

CHARGE
PUMP

PHASE
DETECTOR

R

"R L REF
i MODE  DVcc
,

/
SHDN  I0UT+

10

MAXIN
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NOTES:

D

N

x

ij’lk

L

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

2>. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3>, CONTROLLING DIMENSIONS: INCHES.
4>. MEETS JEDEC MO137.

[C

p—

!

INCHES

MILLIMETERS

DIM| MIN

MAX

QSOP EPS

MIN MAX

A | 061

.068

155 173

Al .004

0098 |0.102 0.249

A2]| .055

061

1.40 155

B | .008

012

0.20 0.31

0075

.0098 | 0191 0.249

SEE VARIATIONS

150

[ 157

381 | 399

.025 BSC

0635 BSC

230

244

5.84 6.20

.010

016

0.25 0.41

016

035

0.41 0.89

SEE VARIATIONS

QZ|Ir|>|T(m (Mo|O

0°

| &

[0 [ &

VARIATIONS:

INCHES

MILLIMETERS

MIN.

MAX.

MIN. MAX. | N

189

196

480 | 498 [16]aA

.0020

.0070

005 | 018

.337

.344

856 | 874 |20]aB|

.0500

.0550

1270 | 1.397

.337

.344

856 | 874 |24]ac]

.0250

.0300

0635 | 0.762

.386

.393

980 | 9.98 |28]aD|

[ZA =R (SR (28 =N 728 =)

0250

.0300

0635 | 0.762

VI A X1 /VI

PROPRIETARY INFORMATION

TITLEY

PACKAGE DUTLINE, QSOP, .150*, .025" LEAD PITCH

APPROVAL DOCUMENT CONTROL NO. REV

1
21-0055 D /1
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