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ABSOLUTE MAXIMUM RATINGS

VEC 10 GND o -0.3V to +3.6V
REL, BRFH. .o +5.5V
DI, CLK, CS, VGC, SHDN, TXGATE,

LOCK ittt -0.3V to (Vce + 0.3V)
AC Input Pins (IFIN, Q, I, TANK, REF,

LOL, LOH) toiiii e 1.0V peak
Digital Input Current (SHDN, TXGATE,

CLK, DI CS) caiiiiiee e +10mA

Continuous Power Dissipation (Ta = +70°C)

48-Pin QFN-EP (derate 27mW/°C above +70°C) .............. 2.5W
Operating Temperature Range ... -40°C to +85°C
Junction Temperature ...........ccooooiiiiiiiii +150°C
Storage Temperature Range ............ccccooeveene. -65°C to +160°C
Lead Temperature (soldering, 10S) ......c.cccocevviiviiiinnn. +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

(MAX2369 Test Fixture: Vcc = VBATT = +2.75V, SHDN = TXGATE = +2.0V, VGC = +2.5V, Rpijas = 16kQ, Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C, and operating modes are defined in Table 6.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage 2.7 3.0 \
VGC = 0.5V 80 106
PCS mode VGC = 2.0V 85 112
VGC = 2.5V 120 150
Collu VGC = 0.5V 82 107
ellular
(Note 1) digital mode VGC = 2.0V 87 113 mA
) VGC = 2.5V 123 155
Operating Supply Current VGO = 0.5v e 101
FM mode VGC = 2.0V 80 105
VGC = 2.5V 105 133
Addition for IFLO buffer 6.5 11
TXGATE = 0.6V 16 25
SHDN = 0.8V, sleep mode 0.5 20 PA
Logic High 2.0 V
Logic Low 0.6 \
Logic Input Current -5 +5 pA
VGC Input Current -12 +12 PA
VGC Input Resistance During Shutdown SHDN = 0.6V 200 280 kQ
Lock Indicator High 50kQ pullup load Vcec-0.4 \
Lock Indicator Low 50kQ pullup load 0.4 Y
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AC ELECTRICAL CHARACTERISTICS

(MAX2369 Evaluation Kit: 50Q system, operating modes as defined in Table 6, input voltage at | and Q = 200mVRms differential,
common mode = Vcc/2, 300kHz quadrature CW tones, IF synthesizer locked with passive lead-lag second-order loop filter, REF =
200mVp-p at 19.44MHz, Vcc = SHDN = CS = TXGATE = +2.75V, VBaT = +2.75V, IF output load = 400Q, LOH, LOL input power =
-7dBm, fLoL = 1017.26MHz, fLoH = 2061.26MHz, IFIN = 125mVRms at 181.26MHz, IS-136 TDMA modulation, frRrH = 1880MHz, fRFL
= 836MHz, Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
MODULATOR, QUADRATURE MODES (Digital Cellular, Digital PCS, FM 1Q)
IF Frequency Range 120-235 MHz
1/Q Common-Mode Input Vce -
Vee = 2.7V .0V (N 2,3, 4 1. Vi 2 V
Voltage cC to 3.0V (Notes 2, 3, 4) 35 cc/ 125
IF Gain Control Range VGC = 0.5V to 2.5V, IFG = 100 85 dB
IF Output Power, Digital Mode VGC = 2.5V, IFG = 100 -10 dBm
Gain Variation Over Temperature | Relative to +25°C, Ta = -40°C to +85°C (Note 4) +0.8 dB
RX Band Noise Power VGC = 2.5V, IFG = 100, F|F = 181.26MHz, noise 145 dBm/Hz
measured at F|F + 20MHz
Carrier Suppression VGC = 2.5V, IFG = 100 30 49 dB
Sideband Suppression VGC = 2.5V, IFG = 100 30 38 dB
MODULATOR, FM MODE
IF Gain Control Range VGC = 0.5V to 2.5V, IFG = 100 85 dB
VGC = 2.5V, IFG = 111, 1/Q modulation -8.5
Output Power - - dBm
VGC = 2.5V, IFG = 111, direct VCO modulation -5.5
UPCONVERTER AND PREDRIVER
IF Frequency Range 120-235 MHz
Low-Band Frequency Range RFL port 800-1000 MHz
High-Band Frequency Range RFH port 1700-2000 MHz
LOL Frequency Range 800-1150 MHz
LOH Frequency Range 1400-2300 MHz
VGC = 2.5V, NADC modulation, ACPR < -32dBc/ 58 2
Output Power, RFL (Note 4) -55dBc at +30kHz/+60kHz offset ’ dBm
VGC = 2.5V, FM mode 9 12
VGC = 2.6V, NADC modulation, ACPR = -32dB/
Output Power, RFH (Note 4) 508G at +30KkHz/+60KH offset 4 6.6 dBm
Power-Control Range VGC = 0.5V to 2.5V 30 dB
Gain Variation Over Temperature | Relative to +25°C, Ta = -40°C to +85°C (Note 4) +3 dB
o RFL -25
RF Image Rejection (Note 4) dBc
RFH -24
RFL, VGC = 2.5V 22
LO Leakage (Note 4) dBm
RFH, VGC = 2.6V 24
RFL, VGC = 2.5V -133
RX Band Noise Power dBm/
RFH, VGC = 2.6V -134 Hz
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2369 Evaluation Kit: 50Q system, operating modes as defined in Table 6, input voltage at | and Q = 200mVRms differential,
common mode = Vcc/2, 300kHz quadrature CW tones, IF synthesizer locked with passive lead-lag second-order loop filter, REF =
200mVp-p at 19.44MHz, Vcc = SHDN = CS = TXGATE = +2.75V, VBAT = +2.75V, IF output load = 40022, LOH, LOL input power =
-7dBm, fLoL = 1017.26MHz, fLoH = 2061.26MHz, IFIN = 125mVRms at 181.26MHz, IS-136 TDMA modulation, frRrH = 1880MHz, fRFL
= 836MHz, Ta = +25°C, unless otherwise noted.)

MAX2369

PARAMETER CONDITIONS MIN TYP MAX | UNITS

IF_PLL

Reference Frequency 5 30 MHz

Iire?gljency Reference Signal 0.1 06 Vp-p

IF Main Divide Ratio 256 16384

IF Reference Signal Ratio 2 2048

VCO Operating Range 240-470 MHz

IF LO Output Power BUF_EN =1 -6 dBm
ICP =00 148 200 260

Charge-Pump Source/Sink ICP =01 185 260 345

Current ICP =10 295 400 515 WA
ICP =11 385 530 700

Turbolock Boost Current (Note b) 385 530 700 pA

Charge-Pump Source/Sink Locked, all values of ICP, over specified compliance o

Matching range (Note 6) 5 %

Charge-Pump High-Z Leakage Over specified compliance range (Note 6) 10 nA

Note 1: See Table 6 for register settings.

Note 2: ACPR is met over the specified Vcm range.

Note 3: Vcm must be supplied by the 1/Q baseband source with +6pA capability.

Note 4: Guaranteed by design and characterization.

Note 5: When enabled, turbolock is active during acquisition and injects boost current in addition to the normal charge-pump current.
Note 6: Charge Pump Compliance range is 0.5V to Vcc - 0.5V.
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FREQUENCY DEVIATION (kHz)

QUTPUT POWER (dBm)

SEFaAFPINNR
ERXFSRIVY

R EIE
(MAX2369EVKIT, Vcc = +2.8V, VBAT = 3.0V, Ta = +25°C, unless otherwise noted.)
IF Py, SETTLING TIME TANK 1/811 vs. FREQUENCY Igc vs. VGC INPUT
10 5 g 140 8
3R 11T
6 fiF = 181.26MHz —= : 130 CELLULAR / E
4
120
2 - —
.'I ':I' =
0 A S 110
2 -
) 100 /
4 //
-6 Il % /
8 ————
PCS
-10 EQUIVALENT PARALLELR-C  3: 330MHz, 158k, 0.34pF 80 :
0 100 200 300 400 500 600 700 800 900 1000 1. 200MHz, 1.76ke2, 0.26pF  4: 780MHz, 1.21k2. 0.43pF 1516 17 18 1.9 20 21 22 2.3 2.4 25 26
TIME (us) 2: 260MHz, 1.66k2, 0.31pF  5: 1GHz, 0.94kQ, 0.47pF VGC (V)
IF OUTPUT POWER
OUTPUT POWER vs. VGC INPUT vs. VGC INPUT AND IF DAC SETTING IF OUTPUT POWER vs. VGC INPUT
10 B 0 2 0 ‘ o
; ///§ 2 -10 -40°C 1, g
0 £ 20 ] -20 \7‘ E
5 — | R ]
0 CELLULAR / 100 30 y. A
15 // — -40 < | g -40
-20 \y,/ é §/ -50 /
-25 / bV = -60 110 = ‘,
A > 3 000 £ 60
-30 / 7 o 101 o /
-3 “ PCS 40 [ 001 = 0
v/
-40 7 \d -80 /
45 A7 A 010 90
-50 / -100 — T ‘
55 011 -100 +25°C
-60 420 ‘ -10 ‘
1.5 1719 21 23 25 0 05 10 15 20 25 30 0 05 10 15 20 25 30
VGC (V) VGC (V) VGC (V)
SIDEBAND SUPPRESSION AND LO
IF OUTPUT POWER vs. VGC INPUT FEEDTHROUGH (IFOUT)
0 5 0 ] 8
|z 10 DESIRED :
20 E: 20 A E
2.7V, 3.0V, 3.3V / \
40 / -30
_ A _ |
& Ve § 0 [rsoesanp |
= -60 /, = 50 0
< < 50 \
-80 / 70 I\ ) \
/ W [ /
-100 7 l W/
L~ -90 f
~—
-120 -100
0 05 10 15 20 25 30 181.21 18123 18125 18127 18129 18131
VGC (V) FREQUENCY (MHz)
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REIERIEERE)

(MAX2369EVKIT, Vcc = +2.8V, VBAT = 3.0V, Ta = +25°C, unless otherwise noted.)

PHASE NOISE LOW-BAND OSCILLATOR

1/Q BASEBAND FREQUENCY RESPONSE vs. FREQUENCY OFFSET (181.26MHz) RFL OUTPUT SPECTRUM
0 T g -50 2 20 T T z
\ é 0 % 10 7DES|R2 %
05 ER ) Feomp = 360kH:z g 0 N e
g — A
0 N = 0 o \ g IMAGE
S -0 S S 20 Lo <
= pry N a ™y
S -15 S -100 A 2 0
g = =
& -110 T 40
[~ '
NG
N 130 N -60
-2.5 \
-140 -70
-3.0 -150 -80
0 5 10 15 20 25 30 35 40 45 50 0.001 0.01 01 1 10 500 700 900 1100 1300 1500
FREQUENCY (MHz) OFFSET FREQUENCY (MHz) FREQUENCY (MHz)
RFH OUTPUT SPECTRUM CASCADED ACPR/ALT vs. POWER (RFL) CASCADED ACPR/ALT vs. POWER (RFH)
10 - R 220 -
1] 5 AN o e 2 T T T T T T 1 11 2
o |_|DESIRED H ACPR WITH ROOT RAISED s ACPR WITH ROOT RAISED 2
§ | COSINE FILTER A8 30 F COSINE FILTER A2
10 Y IMIAGE E S I 7 L 71
20 1 / LU /
E Lo 40 |- ACPR WITHOUT FILTER L/ = 40 |- ACPRWITHOUT ROOT /
= -0 N = L s RAISED COSINE FILTER /
=] s N\ // 5 N )
S 40 = 50 RN -V
= S o N
T -5 < o N
2 < %0 N /|
-60 . . -60 / 7\ /
[Tt — \\
-70 | 7 " J
-80 ALT WITH OR WITHOUT FILTER ALT WITH OR WITHOUT ROOT
RAISED COSINE FILTER
_90 o LLLLLLL L] g LASED COSNEFILTER
1500 1700 1900 2100 2300 2500 20 46 42 -8 -4 0 4 8 24 -0 16 12 8 4 0 4 6
FREQUENCY (MHz) POWER (dBm) POWER (dBm)
LOL PORT S11 LOH PORT S11

MAX2369 toc17
MAX2369 toc18

Y RPN

e )

\
N
N/

1: 700MHz, 72Q —51Q 1600MHz TO 2500MHz
2: 966MHz, 60Q —j46Q 1. 1.6GHz, 40Q —j25Q
3: 1.22MHz, 52Q —j38Q 2: 1.75GHz, 36Q —j22Q
4: 1.5GHz, 40Q -j25Q 3: 1.88GHz, 34Q —18Q
4: 2.01GHz, 32Q —15Q
5: 2.5GHz, 29Q —j0Q
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FIa—U&EBL TV ccll LTy TEnakE. 600Q0D
EHA 2 E—F DB ET,
VI A RNV RIFY
RAmEIFTIE 2 IITA BN FEEZFERTD
ZEIKI FTFYTRFIAIIEREIZLTNET,
IFTDEICIIRF VEANRE & 9. RF VGAIZIF VGAL
BLVCGCEVICK WIS, RELERMERD/ A X
MeEzRHE LI T, EFENFIEEEISI100dBLALETT,

PARES AN

MAX2369132DM/NT—7 > T (PA) RS54 I\ %&fEx T
B BERTANIRELEBFERRMICEEESNT
W&EJ. RFLISEILZHEEIERIC. RFHISPCSEIfEA
ICREESNTNET. PARSANGA—T>aL 0%
HhEHEAZTHY., TIWVTFYTA VIO ERBEEL
F9. IWT7vTAVF053 v bBEIIVYFD
YN ERELTHAEELE T,

HREAIREL DR Y

MAX2369135DMERETREL DAY EHATINVE T,
noild. 2D0PAL Y. 1DDBRL XY,
1DDEMESIHIL X5 ROITDDERERL XY T,
L TD2H51324Ey MEBRET. M4y M(LSB)IZ
LIoRZOT7 RLZIZ, E20EY M(MSB)IZL PR %
DF—ZIFERAINET, WTHDLIRIETRT T
Ev rENWKDASATHY., 2hnoldEOXIETD
WITNH T, IMEICISEELZ AR, 7—HI3FT
MSBIZ, RIC4EY DT RLRICOT R ENE T,
CSHO—DBEoO Y I T7oT4TICKY, F—=5h
ogOv oD Ty T MNENET, T
LI2ZE, CSHNAICHEDET RLZAEY NOREB
ICEKWUBRENELDORFICTYTFEINE T, K1,
S5DDLIRYDINT—T TETF T4 NERLET,
LOoRXZIIR2ICHEODTHEE T D2RENH I T,
DAL IYRUHIEL 2 2513, SPI/QSPI/MICROWIRE
OAVNF T TIVR— M BEELE T,
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IFML X513, IFPLLO X A VERMS BLE =% E
L&, IFRLZ&IE. U7 L RERBS B %
BELE T, IFVCORBREIIRNTRETCEET,

IF VCORKEL = frer x (IFM / IFR)
Z 2T, frepldAEB) 77 L XERETY,
FEFIEIL 2 25 (OPCTRL) 3. MAX2369MIAREZ
HELET, FEY FOBEEICDNCTIIRIZSIRLT
TE0Y,

e L 2 X5 (CONFOG) . IF PLLRUN—Z/N K
/QAALNILDOBRZEREL T T, FEY bDERMRAIC
D\TlE. RAZSHEL TR,

HERL ORI IIBEOERICHSNTIIRELY A,

EHEE
1A T 2EESEHOMEEE Y > 3 U ITHBENTEY,
KEICRT L0, BHORKED/NT—F Y E—RI
WL THEBTE ST,

MSB 24 BIT REGISTER LSB
DATA 20 BITS ADDRESS 4 BITS
B19| B18 | B17[ B16| B15| B14| B3| B12| B11[B10]| Bo | B8 [ B7 | B6 | B5 | B4 | B3 [ B2 | B1]| Bo [ A3 | A2 | A1 [ A0
IFM DIVIDE RATIO REGISTER (14 BITS) ADDRESS
x | x | x| x| x| x]sis]si2][B11]B10o| Boa[ B8 | B7 [ B6|[B5]| B4 B3] B2|B1[BOo] 0|01 ]oO
IFR DIVIDE RATIO REGISTER (11 BITS) ADDRESS
x | x [ x| x| x[x] x| x| x]etol Bo|[Bs]| 87| Be]B5] B4 B3] B2]B1[Bo] 0] 0 [ 1]
CONTROL REGISTER (16 BITS) ADDRESS
x | x | x| x |sis[B14] B13| B12| B11]|B10| B9 [ B8 | B7 [ B6 [ B5| B4 [ B3| B2|B1[Bo] 0| 1 [0 ]oO
CONFIGURATION REGISTER (16 BITS) ADDRESS
x | x | x| x | sis[B14] B13| B12| B11]|B10| B9 [ B8 | B7 [ B6 | B5 | B4 [ B3| B2 | B1 [ BO] 0 | 1 [ 0] 1
TEST REGISTER (8 BITS) ADDRESS
x I x x| x| x[x] x| x[ x| x| x| x]8e7|[8Be]ss]BafBs]B2]B1[B] 0| 1 [1]

X = DON'T CARE

M1. LRI DERK

®1. LOZRYDND—7 v THHED

T # I MIRRR
REGISTER | DEFAULT | ADDRESS FUNCTION
IFM 6519dec | 0010p | IF M divider count
IFR 0492dec | 0011, | IFR divider count
OPCTRL | 892Fhex | o100, | OPerationalcontrol
settings
CONFIG | DO3Fhex | ofo1p | Configurationand
setup control
TEST 0000 hex 0111p Test-mode control

10

*2. FRE|:=19.44MHZ~ F|F=
181.26MHz. Fcomp = 360kHzIC

BIIBdLIORAYDMHRME
REGISTER | DEFAULT | ADDRESS FUNCTION
IFM 1007 dec 0010p IF M divider count
IFR 0054 dec 0011p IF R divider count
OPCTRL | 890Fhex | 0100, | OPerational control
settings
CONFIG | 903Dhex | oto1p | COnfigurationand
setup control
TEST 0000 hex 0111p Test-mode control

MAXIMN




SETFAPNIINR
BRSO XYY

vy MO UEIEE Y MISHDNE Y EISEKEDDT
FAEBELTRSL. Py N UEEE Y N7 OT4 T
(SHDN BIT=0)D8F. U T7IAZTT—RIIT7 D
TA4TICBFY ., tOMELTHEILELTNDE. 2D
A DHEN) TIWINATHANCTDZENTEZET,
IhnEEFWEBMIC. SHDNE A O—0DBIEeThH
vy RO UENRET, WIThDIBEE. PLLOETE
BHREOVL DAY IERISEDONE T, LY IEHRE
RETDICIT. RYVNAE—R(STBY=0)2FEHL T
Ty,

E= 705
RO, PUTIE—FEEDEEL XY DFIERL
9,

77Vr—aviER
MAX236913. F1 7LV KD NI FILE—KD 2R
TLTHERYTBLSHREENTHY . FUTLE—FD
Ny Rty MRICHRLEY, R2IC. BT TUT—
TavERERLET,

3SMA571—2

M3IC. A I TIT—A5AIVITRZERLE T,
3#R/NZIESPI/QSPI/MICROWIRED > /XF T IL T,

@ @ | FRAC N
P % —| |—0 Vee PLL
o —_|_Vcc Vee
PCS —
OUTPUT -
41 [40 [s8] [37
= GND GND GND GND Lot| LoH N Voo GND vcg IFOP Vel oo
-~ 1 36 l-@
=1 =H
—
CELLULAR 2 NG |35
OUTPUT = IF PLL ]
Ve ouggu <3 ne. [54] FILTER
*—,_E NG [33]
{ |: MAXIM TANK+
6 MAX2369 | q il
4 TANK  —
TXGATE w—————{ 7 | TXGATE 30—
LOGIC INPUT TANK- )
rLIFIN P o
(¢ ] e ]
— IFLO
9 | vee [28
BAS ¢
TRL _ _
CTRLL o] ne. SN |27 |——= Son
i dl= ‘ LOGIC INPUT
m[e Gl el [ S 7y
RBIAS - 1o5]
CLK DI Vee Voo IFOUT+[IFOUT-[VGC Voo Voo Q+

T RTII

/-\_/

DAC GAIN
CONTROL INPUT
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#&3. BEMEFIHIL X5 (OPCTRL)

BIT
BIT NAME POS‘I.Y.§$;EUP LOCATION FUNCTION
(0 =LSB)
LO_SEL 1 15 1 selects LOL input port; O selects LOH port.
UNUSED 0 14 Set to O for normal operation.
1 keeps IF turbo-mode current active even when frequency acquisition is
ICP_MAX 0 13 achieved. This mode is used when high operating IF charge-pump current is
needed.
Sets operating mode according to the following:
00 = FM mode
MODE 01 12, 11 01 = Cellular digital mode; RFL is selected
10 = Not used
11 = PCS mode; RFH is selected
UNUSED 0 10 Set to 0 for normal operation.
UNUSED 0 9 Set to 0 for normal operation.
3-bit IF gain control. Alters IF gain by approximately 2dB per LSB (0 to 14dB).
IFG 100 8,7,6 Provides a means for adjusting balance between RF and IF gain for optimized
linearity.
SIDE BAND 1 5 When this register is 1, the upper sideband is selected (LO below RF). When
- this register is 0, the lower sideband is selected (LO above RF).
BUF_EN 0 4 0 turns IFLO buffer off; 1 turns IFLO buffer on.
0 selects direct VCO modulation. (IF VCO is externally modulated and the 1/Q
MOD_TYPE 1 3 . .
modulator is bypassed); 1 selects quadrature modulation.
STBY 1 2 0 shuts down everything except registers and serial interface.
TXSTEY ’ 1 0 shuts down modulator and upconverter, leaving PLL locked and registers
active. This is the programmable equivalent to the TXGATE pin.
SHDN_BIT ’ 0 0 shuts down everything except serial interface, and also resets all registers to

power-up state.
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&4. BRL X% (CONFIG)

BIT
BIT NAME POS\I¥_§¥;EUP LOCATION FUNCTION
(0=LSB)
IF_PLL_SHDN 1 15 0 shuts down the IF PLL. This mode is used with an external IF VCO and IF PLL.
UNUSED 1 14 Set to 0 for normal operation.
UNUSED 0 13 Set to O for normal operation.
IQ_LEVEL 1 12 1 selects 200mVRMs input mode; 0 selects 100mVRms input mode.
BUF_DIV 0 11 1 selects 2 on IFLO port; 0 bypasses the divider.
VCO_BYPASS 0 10 1 bypasses IF VCO and enables a buffered input for external VCO use.
A 2-bit register sets the IF charge-pump current as follows:
00 = 200pA
ICP 00 9,8 01 = 260pA
10 = 400pA
11 = 530pA
UNUSED 00 7,6 Not used. Leave in the power-up/initialized state.
|IF phase-detector polarity; 1 selects positive polarity (increasing tuning voltage
IF_PD_POL 1 5 on the VCO produces increasing frequency); O selects negative polarity
(increasing tuning voltage on the VCO produces decreasing frequency).
UNUSED 111 4,3,2 Not used. Leave in the power-up/initialized state.
UNUSED 1 1 Set to 0 for normal operation.
Determines output mode for LOCK detector pin as follows:
LD_MODE 1 0 0 = test mode, LD_MODE cannot be 0 for normal operation
1 =IF PLL lock detector
ERIRBES LOERE EHICZDRS VDIV hERRSEE Y, BUERIE

JAXT)— EMCEED SR IV FZEDICIE.
FELR2OOWMSZEATOBENHY T T, BB,
BIRERIL— TG ZERIMELTHT 7 =)L RO %=
BRETDZE. RUBEROY JTEZRIMELTET 4 —
IWEDHHREERRT DI ETY ., BIRER/IL—THEEE
BMETBICIE. T/NNAZADEREFHT/NM/NAL T,
ISV RTL—2DnBEe%ERALET, BEFOYVT
ZER/MMETDICIE. Vechb—RZELIRILAS LT,
REML—XZELET,

L2XSZADDon't carelEw MIEOICL T, AE
EY R DNFVIICERT DEMEME 2 &/RIC
N2 2WEBEHNHIET, A5 T7T—DoOY D
Ty EEL LTCEBEREBIANRI MU ZERT D
fedlZ. RCOAIWH) VT FERTDIEETELT,
RCTAIWHE)IIIXR. BEBMETIZV RIov b
IBHZEITEKY, [ECBO2E BRI I A NSy~
REZRMEL. —ATEINERNIS—T ) —EED

MAXIMN

F—/NS A4 RE(SHDN. TXGATE)ICEHTIEFE I FT,
F—INTA4 REVEZEERICTDIESIT. AT UT%
FRLTT/NNA ZDEREBET IS RIZ/NA/NZLT
TV,
INSDEVDELIC. T2V RNDEBET7DH5
SEREMNANZ AT U ERET DBELNHYFET,
48 DQFN-EP/ N —2i3. T/NA ZEERDEH
NRIVEFRTDZEICEY. BN VIO D
TSV RERELET, /SRILVTFADITZ 2 RADET
IZIEDBEL EEEDDEA VT I AET#FER LT,
TS RDA VIOV ABR/NRICHAZATTS 0,
DB TEBRIUPERTRWNIS Y RTL—%ER
LTTFEW ISV RTL—UIChHY T O D HBDE
ZnAZ20OY MBHRE L TEIE. BRMEIMET TS
ZERBYUET,

LODHMH ZER LF 5% B ITD=HIC. RFLOML—X
IdTEDEITESLTTE,
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#®&5. NO—FOVE—F

OFF
i «
|1 6|g|E|H 23
POWER-DOWN MODES COMMENTS w : R w | e
z|3|2|2|® Tl o
o = < - Q - - i
S|la|z|5|9|8|7 ||z
a | O|w|la | o
S| =E|w |0 |k | Lk | Lo
SHDN pin Ultra-low shutdown current X X X X X X X X X
TXGATE pin For punctured TX mode X X
IF PLL SHDN For external IF PLL use X X
TX STBY TXis off, but IF LO stays locked X X
REG STBY Shuts down, but preserves registers X X X X X
REG SHDN Serial bus is still active X X X X X X X X

*6. FBLHMET—FICBIIBL ORISR UHIHIE > DIRRE

CONTROL
OPCTRL REGISTER PINS
MODE DESCRIPTION >
w a
o E %
- > > m ] |
w w |—| m | | =
o|8|E|E||2| 22|k
Slsls|IB|F|&|w|B|B
PCS Digital RFH selected 0 11 1 1 1 1 1 H H
Cellular Digital RFL selected 1 01 1 1 1 1 1 H H
FM Direct VCO modulation, RFL selected 1 00 | O 1 1 1 1 H H
FM_IQ FM with IQ modulation, RFL selected 1 00 | 1 1 1 1 1 H H
PCS TXGATE Gated transmission, PCS 0 11 1 1 X 1 1 L H
Cellular TXGATE Gated transmission, cellular digital 1 01 1 1 X 1 1 L H
Sleep Everything off X | XX | X X X X X X L

X = Don't care
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DI B19(MsB) X B18 B0

AS : a X AO(LSB) tcs > 500

o AL AL 4]

tcy>10ns
towH > 50ns
tes > 50ns

*7

—4 tCWLP—

towL > 50ns
tew > 50ns

towH —a| L

< lES—-— tew

NOTE: THE 3-WIRE BUS IS SPI/QSPI/MICROWIRE-COMPATIBLE.

M3. 31>y —RH

c MAXIV
¢ MAX2369
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1

M4, &20R— bFERE
IF% > O &Et
IF VCO% > (TANK+. TANK-)IdZEZEETY ., K4
I MY U OBmERLET . BIREKREITRIC
FRESNF T,

1

fosc =
2m J«hNT + Ccent + Cvar + Cpar) L
Cp x C¢
C - b * ~C
VAR T 2(Cp + Co)

CinT = TANKIR— N OREBE
Cp=/\TUDBE
Cvar = M ZEREE

Cpar = TU YV RE/RD/CY RROML—ZICEERT S

SESS
CcenT = BIRBREME LY ) VI T BHDIER
a5

Cec= NI \OHNRHY T ) TAVT
ICRERDF+— IR TN —0ERIST1ONALTF T,

Znld. 300MQD I+ 2 MERICHEZLE T, Fr—
RO TOEAIZIE. 300MQLEDIERIZEDCER

MAXIMN

ERUEITDRENHIE T, JNISKY . LEBERE
ICBITBDFrv—2R TORN—DB/RICHZ 5N
F9, NSOIRISI—TTA4INIDTI/NTDRK
WO TWVENZ EZERBLTTE 0,
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THIENTEFT, RELMEZBDICIT. BED
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T

BFEOLA7V b
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FeOIBRBMEERL A 7D MI. EFEER T, 2D
BRTIE. PRDOVee/ — RICKBEDTFHY T T
AVFUohEESNE T, VechL—RIZD/—R
MoRIKEL. &L —IMAX2369EEDERIDV e
J—=RICDENIFT, & MNL—IXDEIHICIT. FRED
BEICHITDITZ RADAVE—F 2 ZTQMUTD
INANZAVT U HYUET, ZOEEIS. &VecEY
TOO—AILThy T IR HLET, VR
BHRaBA 509 T DHIIC. &INAINR
T oHICABLLEETIDDOET7ZFRALTTIE0,

NYFUIRYRT—ODLALFU b
NYFIXY NI=ODLAT T NI FERBEF
ISR ICHBIISEENHUE T, FEAN VI IY %
BORICHZDICIE. PL—XZZ2TRELSLT, Bm%z
ICOTZEDLETELSICERELTTS., FEBEZ
SNRICHZDIC, YUFI2 ND—T8G@DTIC
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7O MEFERTOEIENTEZT,
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BIA VT ARV Y NEBZERT DI,
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NYT— (RE)

(CDOF—=F—MIBEHINTND/NY T — KIS BFENRMENTNDEIEIRY A, BHOD/ VY T—JERIE.
japan.maxim-ic.com/packages = 2B T =\, )

NOTES:

1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM(.012 INCHES MAXIMUM)
. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994,
N IS THE NUMBER OF TERMINALS.

Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
Ne IS THE NUMBER OF TERMINALS IN Y—DIRECTION.

DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED % COMMON "

BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. Y E,\II\IOIOIN SM o,
L

@\THE PIN #1 IDENTIFIER MUST EXIST ON THE TOP SURFACE OF THE A M%% 0.90 1.00
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED. AT .00 0.0 0.0
OF PACKAGE BODY. AZ | 0.00 0.65 1.

A3 20 REF.

EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. D 700 BSC

7. ALL DIMENSIONS ARE IN MILLIMETERS. D1 %g ggg

8. PACKAGE WARPAGE MAX 0.08mm. ET 575 BSC
APPLIED FOR EXPOSED PAD AND TERMINALS. ) 0 12°
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. Ez 2%5 g-fg

10. MEETS JEDEC MO0220. o = =28

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

B TS TS

%[ PITCH VARIATION C o ] PITCH VARIATION C ok PITCH VARIATION D v
9 [ MAX el 9 MIN. T NOM, [ MAX el Y MIN. T NOM,. T MAX e
@] 0.65 BSC =] 0.50 BSC =] 0.50 BSC

N 32 3 [N 4 3N 3
Nd 8 3 INd 1 3 INd 1 3
Ne| 8 3 [Ne 1 3 [Ne 12 3
T| 0.35 | 0.55 | 0.75 L] 035 | 0.55 | 0.75 L] 030 | 0.40 | 0.50

bl 023 | 028 | 035 | 4 |b| 018 | 023 | 030 |4 |b| 018 | 0.23 | 0.30 | 4

/I /1 X1 /VI

PROPRIETARY INFORMATION

TITLE
PACKAGE OUTLINE, 32,44,48L GFN, 7x7x0.90 MM
APPROVAL DOCUMENT CONTROL NO.

REV
2
21-0092 F /E

TULTUURRE. S R0

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEEEchTHhEEA,
VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,
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