INAXI N

INNOVATION DELIVERED®

19-5867; Rev 0; 6/11
&= B IF 4 IR

MAX7049

BiMEBE. 288MHzZE945MHz ASK/FSK ISM% 158

LB FFFIE

MAX7049= M gE. BN . BIKIHFEASK/FSK UHFX% %
2B T EA288MHzEIASMHz T W . Bl F0EE £ (ISM)H K
R, ICEBIE—MEMEMEREND G S, XFSH8
BRI, RETM, FUTBRRRGEIINER, AXFRE®
N, ZICREBREBRRMMEERIIE, FERBFPT
WHE R R, ICEEMFA+15dBMATXIER, FEEEEIT
PBREEBENE,

XRICHEERZENEDITE. AERTEEETRBENS
DMRIEHIGPO, o & KW S4B SRS . =61 SMEB T B8,
ZICTR & — MR ARS8 424 B T (MCU). — N &
I VE T BT, BTMHEENAXBIESR,
ICRA/NR~FBmm x 5mm. 283|H. TH BIEEMNTAQFN
I, TEE-40°CE+126CHEFEETEE,

hv

B s &R (AMR)

RFARER

iR, B miER AR RKE)
TC 4 T R M 28

TPMS

KELZEEE

RE B

RFID

12z v 2 6

SPIZMotorola, Inc. 897 £ro

MAXIW

¢ KX (Tx)

< WEEiE+15dBm, FHHTEESEH
< TXINZE A +10dBmET, TxEFEH21MA*
< TXINZE A +15dBmBT, TxEEAH4TImMA*

< ASK. FSKif#l
¢ EAHE
> IEKEMES
X< 50nA
PREREEi7 < 350nA

< B TICEMCUR1TSME O (SPI™) Z B Fr & #Y1/0

HE
<> BRI THE
FCC Part 1583
ETSI EN300-220
<~ NEREERS

< HH AP BEXSMRIR R R AR Y RIEN S ST S AL R

*Vpp = 3.0V, B % ITE P25 F018 8% I8 % 25 B9 DI #o

ENE B TEHIEEEIRIRITE H o

HHREE PR B E %S M E 7 /=05, 152 ). china.maxim-ic.com/

MAX7049.related,

Maxim Integrated Products 1

AXBEEBEARNEX, XPTEFEHELAOTERREIR, NEH—SHIA, BELHRITPSEEER,
BEME, HERITWER, EHFEEMaximilHEE s : 10800 852 1249 (dkHEKX), 10800 152 1249 (FHERX),

A [EMaximBy 32 ML . china.maxim—ic.coms.


http://china.maxim-ic.com
http://china.maxim-ic.com/MAX7049.related
http://china.maxim-ic.com/MAX7049.related

MAX7049
=EEE. 288MHzZE945MHz ASK/FSK ISM%& iX =%

Hx
Absolute MaximUm RatiNgS ... 5
DC EIECHIICAl ChATACTEIISTICS ...iiiiiiiieiiiee ettt et e ettt et e e et e et e e 5
P O 1Yo o | O g T = ot (=T 1S [ TSRS UUPPPPRRNt 6
B T R e 9
D B B .o e 13
LR U URTURT 13
D B E B oo e 15
T T B .ot 15
B g R R R B B B 15
e T NG 1 1« TSRS 17
B B N o 17
B i e 17
BB T I T LIS P ) o 19
P BB e 20
T B T R 21
B N = VSRS URURURUURTRR 22
B R R T 23
D= TSRO PRT 23
BT T (FH S ) B d e 24
B T B e e 24
BB R oo 24
N B B B ..o 26
X A S K A T e 26
B R B T TX F KA T oo 27
L Y NG = VUSRS 29
R B o B ettt ettt 29
B B B B8 o 30
TR T R B ottt Lttt 31
B B T TX A KR B e 33
B RS G = N L Y - TSRS 34
B E B TR I B L 35
BT B T I B oo, 37
B B B T oo 49
AN S USROS 50
O B B o o 50
ESIE =3 = OSSR 50
BT 0 o e 51

MK Maxim Integrated Products 2




MAX7049
=EEE. 288MHzZE945MHz ASK/FSK ISM%& iX =%

& B %
BEIT . SPIBT T Bl ...ttt h ettt 8
B2, BB T AR BB BE ittt ettt 16
BEIB. ZEUTP BN oottt L Lttt h ettt 17
B B T B Ll ottt 18
IS, ZTP BRI EEIZETH ..ot et h ettt 18
BB, S P A T .ottt et LRttt 20
Bl 7. P B B B . ettt 20
B8, P I B G A T ittt 21
B0, Sl T B B T ottt 21
Y e b = v i = = VTSSOSO USSP PP 21
BT B E Lottt 21
BEIT2. TXTTIRBT T FEL ..ottt etttk 23
BT 3. BRI T (FHS S AR Bl ettt e et e 24
BT, T B R R S o oottt 25
B15. NG BB B B TX ASKERT ..ottt 27
BEITB. TX FSKARET IR B ..ottt ettt ettt h ettt 28
BIT7. TX FSKIMEREE FLBY T BE] ..ottt 28
BEI18. B BES TR B TR BE T FD oot 30
BIT9. BUERETMUBRZEIRTIIBE ..otttk ettt 30
B120. TR I R B H T R0 B S A MBI AL oo 31
127, TX ASKAE T IR B ..ottt ettt h ettt 32
BEI22. ASKEETEBTTF Bl ... ettt 33
123, TX F KB R 8 B AR Ml .ottt ettt 34
BI24. Tx FSKMBRL G B AR B BT Bl ..ottt e ettt 35
FKEZ
R BRI ATEBIIETI ..ot et 17
R 2. R T B B B Lottt 22
RS BT IR TIIB B oottt 22
e N e SO ST PP SRSPPRPRRON 22
R . B T R A T R Lottt ettt 23
RO, BB R T B TR B . oottt ettt 25
R 7. L T B R T o it 26
8. TX FSKRBIOHFAETU T BIEIIBR ..ottt ettt 29
FRO. PATRITTRIT] oottt 32

MK Maxim Integrated Products 3




MAX7049
=EEE. 288MHzZE945MHz ASK/FSK ISM%& iX =%

FEFR(E)
R0, B B B T B B T 35
R, B0 . AR R B TR BB (IONT) oo 37
12 1dENtBFTFEEZIOX00) ..o, 37
FT13. B, B B T IEE(C0NT0. CoNTT) e 37
R 1A CON OB TT BB (0X0 T ) e, 37
1D, CONT BT TT BB (OX02) oo 38
F16. 5240 . GPO. #IEH H FOE $h% HZF 77 23(10Conf0. 10CoNT1L 10CONT2) ..o, 38
17 1O CONTO BT IF R (0X03) .o, 39
FR18. LOCONT TR TEBE(0XOA) .. oo e, 40
FR19. IO CON 2B TF R (0X0D) .. e, 41
F<20. 34 . G AEEIMEKIEE(FBase0. FBasel. FBase2. FLOAA) ........c..ccoiiioiiieioeee oo, 41
TR 2 B B I T BRI B oo 41
R B B B TR e, 42
R . B R B oo 42
FR24. FBASCOBTTEEE(0X08) ... oo 42
3225, FBase T B TF R (0X00) . oo 42
F226. FBASE2EFTTER (OXOA) ..., 42
FR27 . FLOAA (OXOB) ..o 42
328. 4. KiFEFBENTERSE(TXConTO. TXCONTTL TXTSIEP) oo 43
3229, TXCONTOBTZBE0XOC) . oo 43
FR30. TXCONTTERTEBE(0XOD) ... 43
R TXTSIEP BT TEEE (OXOE) ..o e 43
332, F54. KK BT FEEE(Shape00—ShapeT8) ... ..o, 44
3233, ShaPE00 B TE BB (OXOF) .o, 44
3234, Shape01=Shape 8B TEBR (0XTO=0X2T) ... oo, 45
335, 6. BHFEFE(TestMux. Dataine ENabIEREG) ...co.vv i 45
FR36. TESTMUX BT TR (OXBC) ..o e 45
FR37. Datain B TF 28 (OX3D) ..o 46
3238, ENADIEREG B 1T BE (OXBE) .. oo 46
F#39. 7. AFURES ST EES(TestBusO. TestBusl. StatusO. StatuST) ..o 46
FRA0. TeSIBUSOBFTEBZ(0XA0) ..o oo 46
FRAT . U R R B B (IUSI B8] oo 47
FRA . TS BUS T B T BT (0XA 1) oo 47
R4S, TR B T B (OUSIT:00) oo 48
FRAA . SHATUSO BT AT BEI0XA2) oo, 49
FRAD . STAtUS T B T BE(0XAB) oo 49

MK Maxim Integrated Products 4




MAX7049

BiMEBE. 288MHzZE945MHz ASK/FSK ISM% 158

ABSOLUTE MAXIMUM RATINGS

PAVDD, LOVDD, VCOVDD, CPVDD, PLLVDD,

XOVDD, DVDD, and AVDD to EP .................... -0.3V to +3.6V
ENABLE, DATAIN, SDI, SDO, CS, SCLK,

GPO1, GPO2, HOP, and SHDN to EP . -0.3V to (Vpp + 0.3V)
All Other Pins to EP ..., -0.3V to (Vpp + 0.3V)

Continuous Power Dissipation (Tp = +70°C)

TQFN (single-layer board)

(derate 21.3mW/°C above +70°C).........ccc.cceuvrn.. 1702.1mW
Operating Temperature Range................co...... -40°C to +125°C
Storage Temperature Range.................. ...-65°C to +150°C
Lead Temperature (soldering, 10S) ......ccccevviiiiiiiiniinns +300°C
Soldering Temperature (reflow) .........ccccoooviiiiiiiiiii, +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, fgr = 868MHz, Tp = -40°C to +125°C, unless otherwise noted. Typical
values are at Vpp = +3.0V, Ta = +25°C, unless otherwise noted. All min and max values are 100% tested at Tp = +125°C and are
guaranteed by design and characterization over temperature, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PAVDD, LOVDD, VCOVDD, CPVDD,
Supply Voltage Vbb PLLVDD, XOVDD, DVDD, and AVDD 2.1 3.0 3.6 V
connected to power supply
fRr = 3156MHz 1.2
PA off frRe = 434MHz 10.4
frp = 863MHz to 945MHz 10.2
PA off, fRe = 315MHz 13.2
PA predriver at faF = 434MHz 124
. high current
Operating Current DD setting frF = 863MHz to 945MHz 12.2 mA
868MHz +15dBm
Pout = +15dBm | matching network with 41
harmonic filter
868MHz +10dBm
Pout = +10dBm | matching network with 21
harmonic filter
Ta = +25°C, Sleep mode 350
Ta = +85°C, Sleep mode 600
Ta = +125°C, Sleep mode 1700 4000
Shutdown Current Ta = +25°C, Shutdown mode (registers reset) 50 nA
Ta = +85°C, Shutdown mode (registers reset) 200
Ta = +125°C, Shutdown mode 1300 3500
(registers reset)
Input Low Voltage ViL 0.2xVpp v
Input High Voltage ViH 0.8 x Vpp

MAXIN

Maxim Integrated Products 5




MAX7049

BiMEBE. 288MHzZE945MHz ASK/FSK ISM% 158

DC ELECTRICAL CHARACTERISTICS (continued)

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, fgg = 868MHz, Tp = -40°C to +125°C, unless otherwise noted. Typical
values are at Vpp = +3.0V, Ta = +25°C, unless otherwise noted. All min and max values are 100% tested at Tp = +125°C and are
guaranteed by design and characterization over temperature, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Pulldown Sink Current 12.5 A
Pullup Source Current 12.5 !

In buffer mode, GPO1 250pA sink current,
Output Low Voltage VoL SDO 1mA sink current, and GPO2 4mA 0.225
sink current
\Y
In buffer mode, GPO1 250pA source current,
Output High Voltage VoH SDO 1mA source current, and GPO2 4mA Vpp - 0.225
source current

AC ELECTRICAL CHARACTERISTICS

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, fgg = 868MHz, Tp = -40°C to +125°C, unless otherwise noted. Typical
values are at Vpp = +3.0V, Ta = +25°C, unless otherwise noted. All min and max values are 100% tested at Tp = +125°C and are
guaranteed by design and characterization over temperature, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Divide-by-1 LO divider setting 863 945
Operating Frequency Divide-by-2 LO divider setting 431.5 472.5 MHz
Divide-by-3 LO divider setting 287.7 315
Manchester encoded 100
Maximum Data Rate kbps
NRZ encoded 200
Maximum Frequency Deviation 100kHz synthesizer loop bandwidth +150 kHz
From Enable low-to-high transition to LO
within 5kHz of final value, 100kHz synthesizer 330
loop bandwidth
Frequency Settling Time toN us
From Enable low-to-high transition to LO
within 1kHz of final value, 100kHz synthesizer 400
loop bandwidth
POWER AMPLIFIER
Maximum Output Power Pmax | Match to 504, including harmonic filter +15 dBm
Programmable PA Bias Current With £1% 56.2kQ external PA reference
. . 0.5 mA
Step current setting resistor
Programmable PA Power Power range from decimal 1 to decimal 63
. - . 36 dB
Dynamic Range on digital PA bias current
Modulation Depth With respect to +10dBm output power 57 dB
Maximum Carrier Harmonics With output matching network -50 dBc

MAXIN
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AC ELECTRICAL CHARACTERISTICS (continued)

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, fgg = 868MHz, Tp = -40°C to +125°C, unless otherwise noted. Typical
values are at Vpp = +3.0V, Ta = +25°C, unless otherwise noted. All min and max values are 100% tested at Tp = +125°C and are
guaranteed by design and characterization over temperature, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
FRACTIONAL-N SYNTHESIZER
VCO Gain Kyco | Referenced to 863MHz to 945MHz LO 108 MHz/V
Close-In Phase Noise 10kHz offset, 100kHz loop BW -101 dBc/Hz
VCO Phase Noise 1MHz offset, 863MHz to 945MHz -126 dBc/Hz
VouT = Vcpyvpp/2, low setting (icont bit = 0) 204 LA
Charge-Pump Current lcp - — :
Vout = Vcpvpp/2, high setting (icont bit = 1) 407 HA
1
LO Divider Settings 2
3
Minimum Synthesizer Frequency Referenced to 863MHz to 945MHz LO or
i fxTaL/216 Hz
Step carrier frequency band
Reference Spur -71 dBc
L ) 26MHz frequency step, 902MHz to 928MHz
Frequency Switching Time band, 100kHz synthesizer loop bandwidth 48 HS
Reference Frequency Input 1 v
Level p-p
ADC
Resolution 7 Bits
LSB Bit Width 7.25 mV
CRYSTAL OSCILLATOR
Crystal Frequency fXTAL 16 to 22.4 MHz
Frequency Pulling by Vpp 0.5 ppm/V
Recommended Crystal Load
. 10
Capacitance .
Maximum Crystal Load P
) 20
Capacitance
TEMPERATURE SENSOR
Range -40 to +125 °C
Digital Code Slope 2 °C/LSB
SPI TIMING CHARACTERISTICS (Figure 1)
Minimum SCLK Low to Falling ; 20 ns
Edge of CS Setup Time sC
Minimum CS Low to Rising Edge
of SCLK Setup Time tcss 30 ns

MAXIN
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AC ELECTRICAL CHARACTERISTICS (continued)
(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, fgg = 868MHz, Tp = -40°C to +125°C, unless otherwise noted. Typical
values are at Vpp = +3.0V, Ta = +25°C, unless otherwise noted. All min and max values are 100% tested at Tp = +125°C and are
guaranteed by design and characterization over temperature, unless otherwise noted.)

Y

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Minimum SCLK Low to Rising ¢ 30 ns
Edge of CS Setup Time HCS
Minimum SCLK Low after Rising ¢ 20 ns
Edge of CS Hold Time HS
Minimum Data Valid to SCLK ¢ 15 ns
Rising-Edge Setup Time DS
Minimum Data Valid to SCLK ¢ 10 ns
Rising-Edge Hold Time DH
Minimum SCLK High Pulse
Width {cH 30 ns
Minimum SCLK Low Pulse Width toL 30 ns
Minimum CS High Pulse Width tcsH 30 ns
Maximum Transition Time from i C| = 10pF load capacitance from 20 ns
Falling Edge of CS to Valid SDO | ©SG | SDO to GND
Maximum Transition Time from )

Falling Edge of SCLK to tca géc_) tl)ogf\llgad capacitance from 20 ns
Valid SDO
cs (« <— sy —B
— t 34_ )) | | -
oo B thos—»  r—
tgg— P ! !
SCLK | g
‘ — i [
> o g —P -
s — P b
/
tCSG_>§ 14— —Pi §<_tCG
SDO >< ><

|

E1. SPIaY 7

MAXIN
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BT T (451

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, frg = 288MHz to 945MHz, Tp = -40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = +3.0V, Tpa = +25°C, unless otherwise noted.)

SHUTDOWN MODE CURRENT SLEEP MODE CURRENT TEMPERATURE SENSOR CODE
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
20 . 24 8 120 2
18 g 22 S 5 §
Z 45 : 20 i 2w /| :
=" = 18 = /
& 14 = _ = /
£ / Z 16 Vo =36V g8 7
3 12 = 14 | i 8 /
& I = Y =
g8 10 o 12 _ 2 60
/[ a Vpp=3.0V // = /
=
Vpp=3.6V S 10 | A
= 08 = I
= ‘ ‘ I/ a 08 VDD=2.7V /// % 40 /
S s Vpp=3.0V & o /4 = d
g w N Vop=2.1V 4 Z /]
Z 04 Vpp=2.7V | % &
‘ 04 — = 20
02 VDD =21V / )
: rZ4 02 -
0 0 0
50 -5 0 25 50 75 100 125 50 25 0 25 50 75 100 125 50 -5 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE-PUMP CURRENT
VCO TUNING CHARACTERISTIC FREQUENCY SETTLING vs. CONTROL VOLTAGE
(IN 900MHz BAND) vs. CONTROL VOLTAGE AFTER POWER-UP (LOW CURRENT SETTING, 2.1V SUPPLY)
1000 T s B6B62MH 5 20— —
980 Th=-40"C //§ ; 2 -40°C -40°C [z
= 90 3/ Z o \ =N = ——— :
S Ta=+25C % " = N
£ o el ! £ 150 | 850~ ] i
2 927 . oLt b 3 ) +125°C .
2 a0 LA A Th=185C 868.60MHz o B sy = / )
P //4/4// ‘ o = DOWN
s %0 2774 \ L UP
%’ 860 A Ta=4125C %
=840 /,//, S 50
820 (A !
800 868.58MHz i 0
SIEESEZ2-N2Z22EE 0.00s 500.0us 1,000ms 0 020406081012 14 16 1.8 2.0
CONTROL VOLTAGE WITH RESPECT TO SUPPLY (V) 100.0ps/div CONTROL VOLTAGE WITH RESPECT TO GROUND (V)
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HE T (EHFIE(£)

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, frg = 288MHz to 945MHz, Tp = -40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = +3.0V, Tpa = +25°C, unless otherwise noted.)

PHASE NOISE (VGO DOMINATED)

vs. OFFSET FREQUENCY UNMODULATED CLOSE-IN SPECTRUM UNMODULATED CLOSE-IN SPECTRUM
(CL=0.1pF, CS = 0.01pF, (100Hz RBW, 100 SAMPLE AVERAGE, (100Hz RBW, 100 SAMPLE AVERAGE,
R =200, RP=CP =0) 22.4MHz CRYSTAL, ibsel = 0, icont = 0) 22.4MHz CRYSTAL, ibsel = 0, icont = 0)
70 . 0 5 0 2
80 : o : o :
= = =
P, 20 20
= -9
5 ‘%L%SMHL ibsel =0 o 30 )
= , s s
5 -100 \ﬁ’ 927MHz, ibsel = 0 S 40 = 40
o juw) juw)
o -10 W, / = 50 = 50
%) o o
= 0 /N‘ -60 -60
120 [ 997MHy, ibsel = 1
927MHz, ibse % 70 . 70
-130 uw 80 -80 Nl | ¥ Mﬂ
_140 _90 I 1 1 1 1 1 1 1 1 1 _90 I 1 1 1
10 100 1000 10,000 868.590 868594 868598 868.602 868.606 868.610 926.990 926.994 926.998 927.002 927.006 927.010
OFFSET FREQUENCY (kH2) 868.592 868.596 868.600 868.604 868.608 926.992 926.996 927.000 927.004 927.008
FREQUENCY (MHz) FREQUENCY (MHz)
UNMODULATED SPECTRUM ASK MODULATION SPECTRUM
UNMODULATED CLOSE-IN SPECTRUM (palopwr = 0, 100% DUTY CYCLE, (3kHz RBW, 4kHz SQUARE-WAVE MODULATION,
(100Hz RBW, 100 SAMPLE AVERAGE, +10dBm, 868MHz, +10dBm OUTPUT POWER, WITH
16MHz CRYSTAL, ibsel = 0, icont = 0) WITH +10dBm AT 3V MATCH) +10dBm AT 3V MATCH)
0 . 0 - 0 o
10 2 0 T l Z
S 220 E M ES
-20 20 UNSHAPED
2 30
& & 50 S 40
= 5 % 3
S S %0 =
-60 F 0 \
) -60 ™y
70 -80 \
J GAUSSIAN
80 pid ' N W -90 -0 ‘ ‘
-90 T T T T -100 - T T T T T 1
926.000 926994 926.998 927.002 927.006 927.010 648 853 856 863 868 873 878 883 888 86775 867.85 86795 86805 86815 868.25
926.992 926996 927.000 927.004 927.008 FREQUENCY (MHz) 867.80 86790 86800 86810 868.20
FREQUENCY (MH) FREQUENCY (MH2)
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BAF T (B4 (4E)

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, frg = 288MHz to 945MHz, Tp = -40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = +3.0V, Tpa = +25°C, unless otherwise noted.)

ASK MODULATION SPECTRUM

(3kHz RBW, 4kHz SQUARE-WAVE MODULATION,

+9dBm OUTPUT POWER, WITH
+10dBm AT 3V MATCH)

MAX7049 toc13

POWER (dBc)
=

| UNSHAPED| |

|
GAUSSIAN

-80 *

867.75 867.85 867.95 868.05 868.15 868.25

867.80 867.90 868.00 868.10 868.20
FREQUENCY (MHz)

POWER (dBc)

FSK MODULATION SPECTRUM
(3kHz RBW, 4kHz SQUARE-WAVE MODULATION,
+100kHz DEVIATION, +10dBm OUTPUT
POWER, WITH +10dBm AT 3V MATCH)

0

-10
-20
-30
-40
-50
-60
-70
-80

FSK MODULATION SPECTRUM (1kHz RBW,

4kHz SQUARE-WAVE MODULATION,
+4kHz DEVIATION, +10dBm OUTPUT

POWER, WITH +10dBm AT 3V MATCH)

0

- GAUSSIAN i

MAX7049 toc14
LN
o

867.95 867.97 867.99 868.01
867.96 867.98 868.00 868.02 868.04

10 |~ GAUSSIAN

MAX7049 toc16

POWER (dBc)

FREQUENCY (MHz)

8674 867.6 867.8 868.0 868.2 868.4 868.6

MAXIN

FREQUENCY (MHz)

868.03  868.05

POWER (dBc)

-80

FSK MODULATION SPECTRUM

(1kHz RBW, 4kHz SQUARE-WAVEMODULATION,
+4kHz DEVIATION, +10dBm OUTPUT POWER,

WITH +10dBm AT 3V MATCH)

—UNSHAPED l

MAX7049 toc15

W

867.95 867.97 86799 868.01 868.03 868.05

FREQUENCY (MHz)

FSK MODULATION SPECTRUM

(3kHz RBW, 4kHz SQUARE-WAVE MODULATION,
+100kHz DEVIATION, +10dBm OUTPUT
POWER, WITH +10dBm AT 3V MATCH)

[~ UNSHAPED

MAX7049 toc17

867.4 867.6 867.8 868.0 868.2 868.4 868.6
FREQUENCY (MHz)
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HE T (EHFIE(£)

(Figure 2, 50Q system impedance, Vpp = +2.1V to +3.6V, frg = 288MHz to 945MHz, Tp = -40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = +3.0V, Tpa = +25°C, unless otherwise noted.)

Tx CURRENT vs. TEMPERATURE

PA POWER vs. PA CODE
(palopwr = 0, 100% DUTY CYCLE, 915MHz,

PA POWER vs. PA CODE

(palopwr = 0, 100% DUTY CYCLE, 868MHz,

(PA OFF, 900MHz BAND, palopwr = 1) WITH +15dBm AT 3V MATCH) WITH +15dBm AT 3V MATCH)
10.60 o 20 ‘ o 20 | g
g 36V g 36V g
1050 £ g 5
//T = 15 / = 15 /4“ =
z 10.40 Vpp =36V Vpp=3.0V 10 /ﬁ ; (I]V 10 Aé‘r o —
= 1030 = /1 o | = /T |ow
E —_—] E 5 4 E 5 '4
S 1020 3 / 3 /
4
10.10 Vop=21V "y / /
10.00 5 5
— I
9.90 10 10
50 25 0 25 50 75 100 125 0 8 16 24 32 40 48 56 64 8 16 24 32 40 48 56 64
TEMPERATURE (°C) PA CODE (DECIMAL) PA CODE (DECIMAL)
PA POWER vs. PA CODE PA POWER vs. PA CODE
(palopwr =1, 100% DUTY CYCLE, 868MHz, (palopwr = 0, 100% DUTY CYCLE, 868MHz,
WITH +10dBm AT 3V MATCH) WITH +15dBm AT 3V MATCH)
15 . 14 .
12 e
10 W E E
10 PA CODE 39
1
E 5 / Ftoaviavisovisavisey g 8
2 1/ £
4 |—pacoDE19
PA CODE 10
2 1
5 —] v
/ 0
10 2
0 8 16 24 32 40 48 56 64 50 25 0 25 50 75 100 125
PA CODE (DECIMAL) TEMPERATURE (°C)
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5| I &
TOP VIEW g <38 E .
518 33 & 35 3
2120 10} 1a 117 16 s
voo 22} 14| NG,
Hop|as ! SEEREE] P
ol 12| xrae
L ommam
SHON |25} WAX7049 - 41| xovoo
wolai | e
Pac |27} e L9 ]PLvo
S "8 | ceour
EREHEREHERTHES
o £ s 2 a9 2 o
S 5=8265 =
TQFN
(5mm x 5mm)
5 Bt BR
Bl AR IiE
1 PAVDD |ZhEKESEBBMAN, FHSpFEARZKEM, BFREFELSIMKE,
5 REXTPA SNESPAIR B BIIRE BIHME R, Bid+1% SR, KEBEERHBEBEEM, EIWRA56.2kQBMHE, EPARK
& HRDACHILSBARFRE K B 7£0.6mA,
SR NC | mEm mEEs,
4 LOVDD | &#¥R% 2B (LO)HIEH AN, FIHABpFEATHKEM, HRREFIHSIHKE,
5 VCOVDD | E#2#k%28(VCO) iR, FIBIUFERSHEN, BEFRAEFISIMEE,
6 CTRL |VCO#IA#=®I(IAE)BE, MVCOVDD3IMIAS%, BT RER IR 88 & E ECPOUT,
7 CPVDD | BERBEBEH N, FIB00IUFERSEREM, BERIE2FASIMKE,
8 CPOUT EEK7J<§§UI':EIO @ /JEHE%/@/&E‘%IZE?;%ECTRL
9 PLLVDD |&RigsERMA, FIHSSpFERZKEM, BEFREFASIMME,
11 XOVDD |&@IREBHA. FBEOIUFERSHEN, ERREFOSIHKE,

MAXIN
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= tEaE. 288MHzZE945MHz ASK/FSK ISM& %28

5| i BA (%)
Bl AR IgE
12 YTALC SEHRRBREBAN, HERBIXRBEHAEETRE, ZIHTHBESHZEZEERS, EABRTERRA
HEHAMPCBEABER, W UHESIZERA0.8Vp_pE1.2Vp_p. XNBEHINEES EN IR,
13 XTALB EMGEREA, BEERBIRABEEREETRA, ZSIHITERESHZRAZEERS, RABATRERAH
BAFIPCBRE#M BAE, WRXTALCHIINSSE 4K, Z3IHMAMEREREH,
15 SDO BIT/MEEOSPIEHER L, boRESEvBRASFEE,
16 DATAIN | &%%28EEm A, LT HSPHRFIBURMATI6E, A TR £,
Frerdl, Wah WS HENES T/E, WhARBEFSHZRE, BBHETHRIEER, FREEH T BSPHRS,
17 ENABLE = N
m‘n"B—Fi\LEi@o
18 SCLK | SPIEf#d, WIETHREH,
19 SDI SPIZHEm AN, RIBTREH,
20 CS SPUR B HRFIE, W LIEBHIE,
21 GPO2 |BA@mH2, RESRMENNHFTRERAERE,
22 DVDD |#FHBEHA, FIH0IUFERSEEM, EFREFLSIMKE,
23 HOP BRER S B, Krbase[20:01E X EINDREE, SUNS A E LS5, BIRAThAEL T EHSPHE®I, AP TR EH,
24 GPO1 |BAEMHE1, KREzsFHFBAME,
o5 SHDN KWEF TR, Kal A BEEN, XA LEBESEMPOR BE, FHEHEATRFEVNBRES, EFITEN
DI ZEI RN ER BT, AEEERZE BREN M,
26 AVDD | BEEA, FAIUFERSKEN, BEFRAEFASIMTE,
R AZPAEH Fi, FEBIY ERBREHERMEEEE, BB TE D2 H H BT U & R & TR K 38
27 PA+ }
o 2% B —EB 43
R ARBPARHE s, FEBY BB REHRERMEEE R, BB NE KGR BE 4 0T & FI& %k Rk 28
28 PA- ]
o 2% B —EB 43
Ep BIEHE, XEW—NERS, AT7TRIESHEEITE, B izEEFEMIEEIPCBRNENXE, BWERES
o PCBEMX I ZEIXRA L NI,
MK Maxim Integrated Products 14
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ThEEHER

|27|28

PA+| PA-
MNAXI sron- | 25
ofexten B MAX7049 <1
/AN GPO1* |24
g
= Hop~ | 23
@, <
TEMPERATURE
SENSOR 6P [21
1,/2,0R/3 | -
DIGITAL | cs|20
CONTROL |
8 | crour CHARGE AND MCU
PUMP INTERFACE | 90!} 19
 soik |18
6| cTRL FRACTIONAL-N -
Sl LR S | prD
DIVIDER avee |
VO i -
21 ~ DATAIN | 16
GEES’(“EDPE)D XTAL OSCILLATOR SE R
N o
L
- XTALG XTALB * OPTIONAL 1/0s FROM/TO MCU.
12 13
IELA LB ICRBEZES %X HMBE. WEBBITEI R ASD L ER
H1ES, fHRRE B h N R PR A 3R 0EE B B
Rk AR R HEIRE, TREERIYEES AP £BREDATAING]

MAX7049NTEMR T — N SBEXRNI RS AfEs, BIF
VCO. N4 4figs. L£48/459m2s. BwR. LOK )28 F0 8
ERNEE, REREBATAN, AFBFETEEANA
TGRS RS FIBRSHE M, FSKEEERXT, &8s
RIBEDATAINS| B s{datainfiZ(DatainZF 1725, 0x3D, ZE61I)
BUIRAS & 3% 5 B = S (mark) S K F1{K B8 £ 15 S (space) 3l
R, AP URENFERERNETHREIAFBHEXNASTH
FESHRIRBEESMERE R OEE, F56
HENTEFE S B&ER/NER,

MAXIN

g datainf PR IE T E X HORES HFF. B(SR 75 [)
HmdR, N EHENTXES SATERERN, 34
PATFBRABEBHERREABE XML, FSKEXXRB%
MIETIEEZLIEE, MURBIHUEEE,
ICEE&RIHMCU, RFRFDEATBIRFBE. SMITEHN
TRTH AT BN EIXSE, WE2M TR,
MCUSICz Bl Wi {58134 5] ISP £ A0 a7 Uik £ dh =7
AL HH I,
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MAX7049

. 288MHzZE945MHz ASK/FSK ISMZ% i% &%

L1
i P oo >
o0 ; © DASHED LINES DENOTE OPTIONAL CONNECTIONS
T i ! T
i 13 C14 12 c12: 5 5 o
s chSin =it > canate T I NN TN B
c17 c15 ; | ;
= T T ! : :
= = = . + 8 =S P . a
£ |§ |2 y& 5 y2 |3
28 a7 12 25 47 131 12
et T S S S S S St S St S B
PAVDD |- e PO2
1 Pel o >
C1 =
REXTPA |- il
,,,,,,,,,,, sol wp
NC.| 3 P19 |
N LOVDD |----- _— SOLK
i 4 MAXIM | 18 |
MAX7049
¢ T [ veovon |- -] EnnBLE
= 5 17 |- -f -
CTRL |-~~~ GROUNDED e DATAIN
5. PAD (EP) SN i B
1
R2§ CPYDD I - T oL B >
1 e
06 - = 8 90 1100 MG 20 i13) 14
=52 [8 [z 2 ¢
5 |2 g |k |%
1 1 V1
T % ¢}
=09 ==C10
T

E2 #ETEEE

MAXIN
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HFMNFIH

B  HFHA
ICHISPI#I AN B ¥E. CS. SCLKFISDIS| i, CS3IH A&
AR, %IIMBERE LR, SCLKRISDIZI M M %
Thi. BSPHIAS, FEHZVCKTHALT, GF,
DATAIN, ENABLEFIHOP, XY AEANBTIE
#hopfr, BPERABESH, TR MK
HERY 03B 48 P S ) R R B B RORES, 03,

#HFmi
ICEH 7 8% F 8938 F % tH (GPO1FIGPO2). — BSSPI%
H(SDO), CSH & &8, SPI HiF o E 4 i A i .
GPO1. GPO2F1SDO 3| B & B & i i 7R /€] 69 P SRS 152
FOBTE, f0EAFF R,
B (GPO1FIGPO2)SI B BR ST E A B F & a8, tLalfEA
RH/RN SRR L, A ESAET R,

SPIEHBICAMCUZ B BHI/ORERER D, 5IHE
BTN & SSPIBEEXNEEETS,
22| DVDD 22| DVDD 22| VDD
_%|cs 'CNSTBE RNAL - [weu :NLEF}NAL _ INTERNAL
INPUT
SIGNAL SIGNAL SIGNAL
— E INPUT PROGRAMMABLE E
GROUNDED ! CONTROLBIT 1
PAD (EP) = [
GROUNDED GROUNDED
PAD (EP) PAD (EP)
INPUT = SCLK AND SDI INPUT = DATAIN, ENABLE, AND HOP
N y
SPIINPUTS
E3. HFIA
F1. HF NI
REGISTER REGISTER BIT LOCATION
PIN BIT NAME NAME ADDRESS (hex) (7:0) FUNCTION
DATAIN datain Datain 0x3D 6 Data input to transmitter.
ENABLE enable EnableReg Ox3E 0 Enable input for transmitter.
Initiates the transition to the next
HOP hop Fload 0x0B 0 frequency as defined by base[20:0].

MAXIN
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sdos[3:0]
; SPI READ-ONLY REGISTERS ' ol MUX SD0 | 15
' TestBusO AND TestBus1 (x40 AND Ox41) | >
tmui[B:O] gp1s[3:0]  gp1md(1:0]
A : thus[15:0] \ GPO
' 1 us(19:
' INTERNALSIGNALS ~ —<p»{ MUX » MUX |— S
gp2s[3:0]
gplisht
[15:4]
V) 4V %
MAX7049 plllock . >
ckdiv[1:0] gp2md[2:0]
xtal 1,12, o
/4, 0R /8 = GPO2 | 21
+ MUX
e, _
16 /4,0R /8 >
+ gp2isht
L | /576, | melk | A1, /2, _
clksht— /7,0R/8 /4,0R /8 >
XTALC | | XTALB tal[1:0}
2| |13
B4, 75
BUFFER MODE CURRENT MODE ovop | 22
DVDD | 22
ISOURCE
INTERNAL OUTPUT | INTERNAL OuTPUT
SIGNAL
GROUNDED |
PAD (EP) SINK
GROUNDED
PAD (EP)

5. #7454

MAXIN

Maxim Integrated Products

18



MAX7049

BiMEBE. 288MHzZE945MHz ASK/FSK ISM% 158

MIEEN RSB RERRIGEHE AN FTIERRS,
GPO135| B #9 B 77t 3K 3 &€ 71 48 3J % 55(80uA = 160pA), H
IOConf22 7788 (0x05) (gp1mdI[1:0]4r) = %l BB IR &

gp1md[1:0] =X

0x ZopiE
10 SOUAIR N /B H B
11 160pAIR N /R H 8B

GPO2E AR A BRI FN(HIAAmA), ZGPO T 1%
B $P{5 S, 10Conf22 728 (0x05) (gp2md(2:01fL)#= ) &
MIRE

gp2md[2:0] =X

Oxx ZohE R

100 1.0mAIR N /B H B85
101 2.0mAR /R H B
110 3.0mAIR N /R H B
111 4.0mATR /R H B

He2 b B F#EHGPO1FIGPO2, 10Conf0Z #788(0x03)
(gplishtFlgp2ishtfi) st 4k 5 THE#E R, RIER A
IC (fREREE ),

GPO25I MRt AT WP RE M EH, RAE&ENEP
B, TRHEKXBIR,

GPO28Y $115 5 TJ Hgp2s[3:01F1ckdiv(1:01(I0Conf0% 77
2%, Ox03)iE#E,

gp2s[3:0] GPO24fi

0000 plllock

0001 mclk/(ckdiv 7> 87 28)
0010 xtal/(ckdiv />8R 28)
0011 xtal/16/(ckdiv 5357 28)
Hopckdivarmes A .

ckdiv[1:0] S5t

00 1

01 2

10 4

11 8
MNAXIN

xtal A @& IRIME, melkh EL2H S H FEF 5, FEHBIH
F 42 fixtal[1:014Z(ConfOF 788, Ox01)RE M SR
RINE, BEWT.

xtal[1:0] S5t
00 5
01 6
10 7
11 8

I RAEICH T RIRME R (ENABLES| B0 & s i £ L £0) B
MEBRFTERNOGPO2E i, NEFSHDNSIHENZEO,
clkshtfr(I0Conf2 & 788, 0x05, FE3LL)HME1,

GPOFFEAAN—NIRERE HRTIET, TRE KB

EHEHTHRERRS, XFTestBusOFTestBus1 & #7238

HIRSESR, BB Fa i f B HE Do
HITIMLFEEO(SPI)

ICIZIRALSPIM IR ES 78, BRE. BHENRESRH

Ttk

PUT 8057 5| B4 I SPITAE .

CS:  REFHHMHNSPIFE

SDI: SPIEHERI A

SCLK: SPIg 4784

SDO:  SPI##EH H

SPIXBZWHENBE, WEGH R,

E—CSIREEAEN, TR FE B E NS EHE(Data 1.
Data 2. .. Data N), RIF#HTRASEEMRLEERE,
CSsIMiA= ¥R, SDOS|R A IE® A% H(GPO),
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(
))

SCLK
NG O000000Y S0 0ona000

»  EEEEEEEE- R EEEEE
ol (g
|<7 DATA 1 R DATAN4>|

A6. SPIts =

SPI

3
e

ICEXFUT 5%

Write: R —CSEHAN, SHSBRENT.

SDI.  <0x01> <Initial Address> <Data 1> <Data 2> ... <Data N>

FIRZe<, $Data 15 A<lInitial Address>¥EE 89#ilit, Data 25 A<lnitial Address + 1>75E 89#dE, 4kt 3EH,
Read: #[E—CSEAHN, HHSRIEWT .

SDI:  <0x02> <Address 1> <Address 2> <Address 3> ... <Address N> <0x00>

SDO: <OxXX>  <OxXX> <Data 1> <Data 2> ... <DataN - 1> <Data N>

FAZG<S, TER—CSEHNERFESFE, B UERINFEE ML,

Read All: FZF1MCSAH], Read AllGsSHBIEWNT .

CSA# CSE#2
SDI:  <0x03> <Address N> <0x00> <0x00> <0x00> ... <0x00>
SDO: <Data N> <Data N + 1> <Data N + 2> ... <Data N + n>
Reset: SPIEfIop S BIEWT .
SDI.  <0x04>

AL —MEEEERHNEEFIBRENES, NE—PSCLKESHTEIEE T —PCSESH T A (thcs + tesHo

|<«— WRITE COMMAND (0x01) —#~}<— INITIAL ADDRESS (A[7:0]) —#>}t————— DATAT——»| |- DATAN -]

B7. SPIEar <15

MK Maxim Integrated Products 20
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READ COMMAND (0x02)

ADDRESS 1

ADDRESS 2 ADDRESS N 0x00

-
SD0 (07)(06)(0s) p4)(03) p2) 1) Do) o7 X D0 Yo7 SO Bo)
DATA1 DATA 2 DATAN
|— >
B8, SPIs St
" ] ——
SCLK q
)

|<-READ-ALL COMMAND (0x03)-#>}<¢——— ADDRESSN ———>|

SDO

(07)oeYe)(o4)3) o)) (oo)or) SooXor e

DATAN DATAN+1 DATAN+n

e

9. SPI= ey S

5| .

e IUUUUUUL
S i

|<«—— RESET COMMAND (0x04) ——»]
reseth

INITIAL
SHUTDOWN

SPI
CONFIGURATION

TEMPERATURE
SENSOR

E10. SPIZ fuar S5 =

TEEHEE
ICREEZMIHEERERX, BPTREBAKNBELZEZNI
ERER)N, TEIFERABE. Mok, KR, BEER
MAMTAER, WETT R,

MAXIN

B11. TEE=

SHONS| A S BB, ICATRMRNA, XWHEXT,
ICRESHPOREIEM, TBFEEM, XMEXT, A
HNBBEFHFREMTBRS, RAAESHDNS| K 5)
ERBEE, EFEESTHFR S RENENORXRTIE

R
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SHDN3B| B Ak B, POREIER, NIFLIET T
RFEMEIRE, BEFHFEST2.1V, ICHAMGBIEL,
EMBAERNT, ICTUEEHFAKRRERX. BELN
BRAHETXER, AREIXTREENERE. KIRAXTAL
ON, RERIRST, JEFEHRTHMEFE A350nA, REHFE
FEH/IRD, XTAL ONEXT, Hclkshtfz(I0Conf25& 7
28, Ox05, Z3fU)izH, FreRik, RIRES LT /M.
/2. /4. /8, Hckdiv[1:0]162(I0Conf0ZF F88, 0x03, [5:4]11)
®E)EBIIGPO2% H , ®ITXTAL ONER &) B 892 R
IRARE— BN RN mH, EMCUFER,

BEANERXT, TEANITREEERSE,
TXRAT, RIABEE A REXASKEIEHFSKEIE

Tx# =X BSHDN3| B, ENABLES| B #0 { 8E 2 (EnableReg
%7738, Ox3E, MM BEREHEEAHE, WRSHDN

F2. WA= E

SIIRh AR BB, ENABLESIBISX )8 = B 5 fi 4B {1
Bfr, MFBERESENX, SUR2EBEILLE,

HESR YR T el SPIE R 5 51 (ConfOF 728, Ox01, HALn)HE
%, SAEBETL &

TREE#E ¢
M=, KX EEAAKIRER, XTAL ONEX
T, B RAFEY, KENHZI2HEBIECPO2%E H
ZARFI g Bclkshtiu B B, A ZRK, ZEAT,
BB SR ESHME, GPO25IHNRHEBEE X,
BWHESA3.2MHz, A BEAI10pFE, BIRNMFERE
BEA750uA, HFHERBESEFLFTHL MY, RILET
RERHE TN 8E

4. RERENCE

TRANSMITTER TYPICAL
SHDN PIN | ENABLE PIN ble BIT
enavle MODE SLEEP | SETTINGS | CURRENT COMMENTS
MODE
0 0 0 Sleep DRAIN
0 0 1 Tx i
Sleep Enable = 0 350nA All reglgter contents
0 q 0 Tx are retained.
0 1 1 Tx XTAL Divided XTAL
1 0 0 Shutdown ON clksht = 1 750pA* oscillator signal can
1 0 1 Shutdown be directed to GPO2.
1 1 0 Shutdown
*5GPO2 71 # B =A% H B #P97 FH %
1 1 1 Shutdown
3. ERETUZIE
mode BIT MODE OPTION
0 ASK
1 FSK

MAXIN
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BERNE
AP IAMNKIRERXEHEERLNER, ME, KXB=
AR 2/ 8 shik BHARBREER
Htsensorfi(EnableReg3 #F 85, Ox3E, 34L& i Y,
FaERh FREERSE, —BEANMEE X RBHEKILT
RE, ADEHREBHITEEREMR, ADCERERBETE
tsadcl6:0], &=k & A Artmux(3:0] (TestMuxZF 7758,
0x3C, 3:0fz) B0, wiEidTestBus1ZH788(0x41, 6:0f)
FIELRENIRE R, tsensorfu W EEN, EREENES
BEREEZRKS, ERMNES, tsdonedkiSfr(Status?
'ﬁ'ﬁﬁg OX43 41_L m/\ELLO /mﬁ$ﬁ/ﬁJ$§_ﬁT %/}Il,
BFENFImA, (ZEEEFRE R i B FIADCE: # i (8] #£ 1t
INF2ms, RE RN ML BT RS,

Tx#E=z(
TxEXNBEW DT EIT. FSKFASK,
KX HESHNSIMEME 4%, EEE 45, B
R RFPAI KB FFIRENHE N EREBE, LXBEE

2) ASKIEER T, WiftxreadyES ¥ TS EEZE, I
KA EDATAING| B # & F+ 75 sidatain & £ B I 44
ZIEFS, FSKIEERXT, WERM KN Eitxreadyls S
B EFBFFIRE IR £ IR,

B 2Fr R AT IERE,

ASKRE %, &Rzt BEEHM, AHIEAEZTEX

A (DATAIN 3| B 4328 #5805 datain iz 55 2 i) A0 pfr 1% B 89 %)

Ih B (DATAINS| 432 381 S datain B ML) Z [B] 2 & 1)

o, TN HHESEERER, UBRKRSBOEHIME,

XTREZBENFMAEE, BSEWELAZEIL S, PA

WMHEThERBL MRS PA%@H&{EEEE/}ILE’]GLLWEB{E%J%KE!

LSBHE R IEE HREXTPASI I S5# 2 B89 F SN BRE R &,

BB A56.2kQ8, LSBHEIRERFEN0.5mA, FlBEKEE

RHL. 1% BRE LT =R IR 6 ZiX BT E,

HRMOTAANE, MARERHATHERE, BRUATE eable | I
2 . OR' | | D
'L N . co ENABLE J 105us b o
1) 5 88 & IR, #L_L@*g‘mr{k o M Eckalivelk 12 3 =‘ | i
0 £ 3 B B B AR T, hﬁ%ﬁb‘%%ﬁ% chave | 955 | L
BRPASN, EEEHEFT *ﬁTxTﬁiﬂeo EHEHERREE T ! ' (yp) | L
e TR MR, &3 058N 0LOME, ook f
lockdetREESH LA BRFERBEYEHNE, F ] ] w?élgsmi i
BN AT, lockdetES a7 # Aplldi[2:01fZ(Conf1 5 o i
1788, O0x02, B:3f)IRBEBEFNILN, WHHREHSEREE plllock
HENBEN, EIRESFRApllock, txreadylR7S1E
S W EFE Splllock{E 5 9 £ FHiBE—3, eady
DATAIN
TYPICAL 1 1
BIT E;(IECEU(ES)N CURRENT COMMENTS PAs 3 3
DRAIN (mA) ! !
The tsdone status | |
bit is set when the
measurement is USER-DEFINED PA RAMP
tsensor <2 <1
completed. The (*PA RAMP BEGINS ON THE RISING EDGE OF DATAIN IN ASK MODE
results are stored in AND ON THE RISING EDGE OF txready IN FSK MODE.)
tsadc[6:0].
E12. TxT# bS5 B
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FSKRZF o, & Ales i 76 1R 8857 {5 S (DATAINS| B 432
380, datain’BZH)IA RS 8B5S (DATAING| B A2 %
1. datainB N B R Z B X B #, TUNHHES
TIHERER, WKRRAEXESOBNME, X TMEER
WELELR, BEUNIIE LSS, PATHERHAGHL IR
BEFRE, RXEBFESLERN, PARHINEREREEXN
MEENN R BIZETL, RTMNEETARNE, A
TUERNh X EEE, B EEFPARTBETITRE,
RIEERZEETEFT,

TXERT, #HEHFREN102mA (R RE HHER)
122mA (KT EE )0 L FTi% B PAR 3k, &
5 22 o) AR X Hpalopwriz (TxConfOZF 788, 0x0C, H#741)
=, BNEOTEIEER,

BEITH 1 (FHSS) TE/REE
ICXFFFHSS TR, REEIINDINE ST IRE B
PAIRE ITE, #EBZERKEMCUNES TLIM™E. S,
BN BT 1E,
EN3FT R A TEAEFHSSE R T Mt iR
M BB, HiEFE Bhoplic &, kX8 TEHIE,
RIEFFEAHOPS| A & (L Fhopfziz®l), ABIF#E%R kKix
g5 TAERAEIRUESPIBI T 88, DU 18 H] KX s i fF o

MAXIN

SET fska
TO ZERO

INITIAL STATE CONFIGURE

\

LOAD FIRST
CHANNEL
(FBase)

**CAN BE COMPLETED IN A SINGLE SPI BURST**

LLOAD SECOND
CHANNEL
(FBase)

SET fska TO
DESIRED VALUE
IF FSK MODE

ckalive
TRANSITIONS
HIGH

SLEEP STATE

DISABLE

TRANSMITTER
ACTIVITY

PA
RAMPED
DOWN

SYNTHESIZER
FORCED OUT
OF LOCK

END
TRANSMITTER
ACTIVITY

LOAD NEXT
CHANNEL
(FBase)

SYNTHESIZER
FREQUENCY
CHANGED

SYNTHESIZER
ACQUIRES LOCK

FSK
TRANSMITTER
MODE

PA RAMPED
UP

BE13. Bk 1E(FHSS) 2
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ThEEWERA
AR

ICHRRBBRITHATFRESHKIBREK, ARFEHE
REENDIME MBS ERNPMENES, BERAEFES
BIXTALBAIXTALCZ BIEE &K, MR DT EFEN AR
HEER,
ZREIPCBHAMER, RSB BEAERBEZESIHZ(E
FERABFHNEF RN B R, BAEXTALCSH = (8],
XTALBE#HhZ EEMERNES, FRIFRIIEENENR
FRHBET, URBENANHBERNFENENAHE
B, B BMERBENE N TEME, ENDIMS HH
N ESINRE, REAEN MBS TEREERNR
HESN, RIMESTFHEME,
EAMBENBESSE, T EHEXNTRE THEMRZNIN
REG|, PERFESIBTRAH.

Cm 1 1 6
fp=—"1+ - x10
Ccase +Croap  Ccase +Cspec

2

MNAXII
MAX7049

OPTIONAL XTALC XTALB
BLOCKING 121 131
CAPACITORS b e
SHORT ENOT CaLock |:| -~ CBLOCK
REQUIRED

Croap I I CLoap

LOADING CAPACITORS

(USED ALONG WITH THE IC INTERNAL CAPACITANCE AND PCB STRAY
CAPACITANCE TO APPLY SPECIFIED LOAD CAPACITANCE TO THE CRYSTAL.)

B14. #F B IRSICIE

*6. iR E

R

fPAESIREMELEE, B Hppm,

CMAREEA B,

CeaSE AN E B A(BIEH E B RFREIIFER),

Cspec A EN M EH B R,

CLoap WA B R,
LRADHBEFESRHARIERIT(BICLoaD = Cspec), MK
BB AE,

RSB BERFITHRIRAE B EN T8pFF120pF = 8, &
WIEZE10pFaHeEs, Ut EsEE, HEne
BHAKTF20pFET, #FE8TEER N,

IR TESMRE B A16.0MHzE22.4MHz, A T HFHR
ZB3.2MHzBF Emclk, xtal[1:0] (Conf0EF 778§, 0x01, 1:0
L) A iR B RO R 1% B, X F80kbps (2 M) HriF )=
160kbps (NRZED)IX T B B EIER, #HEFHI2MHzZA
AR, W TFESHEIER(SA100kbps (2 M8 4F65) =k
200kbps (NRZ#B)), EFHIMHzAZIE, WEREF =,
BAENVIRRE. BEEREMNEMALTHELER, NMmfE
REBNEWSAFRERRNRZIZER/FTENTHTECEN, %
HESUNHEENZ KBHTTEM, FEIMLENE
FlATNTRRARESNBREA, BELE TE, IF
FELIE, %5 ES (BB EFHLHNTNESELTN
RSEE AN, BHULRE T RENMBRE. BEREMAE
1L F5FR,

RYSTAL FREQUENCY xtal[1:0] Conf0 REGISTER
CRYS (MHZ)QU c CRYSTAL DIVIDER RATIO ATDE)ROI;SC; Ox% . ;Tsé 10 mclk (MHz)
16.0 5 00 32
19.2 6 01 32
204 7 10 32
20.0 5 00 40

A ARPBIRMEFIDIUEBIAE HHRFRE, HFARECFLIHRE,

MAXIN
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ICIRHEEEZ RS FM/NSHENIIME LS, UKERIRM
EHNRTEE, REMCUTH BERBEEIREERBGTE
BRI REIE, o iRBixTal/2'HzE KA BN &
Aigs.

ICAFRAILSENPESRERR, NS EITION
WBIL NS B AE T 5 BIXTALC, 1EE N TF0.8Vp_p
F01.2Vp_pz (8], 3IBIXTALB DCHit,

N3G F 7%
BRINBIRMREIER BN, ICER T ZEEMNUNDME
g, BTFERHEESME, BHEE ERESH
(VCO). EBfrR. £48£4538(PFD). N 4iss. LO M 4iigs
RITBELPENXFRE, F L&FRANDIMERE~E£S
EH L,

N4 4R & BB B TS E B . 863MHzEIAE5MHz, LOS
M EBH=FER. 199, 29375, M ARFS
5 T 1€ Z£863MHzZE945MHz. 431.56MHzZE472 5MHz#0
287.7MHzZE315MHz, 863MHzE945MHZSE B A, 4 &
DIPER A fxTa /2%, LODHGE, LOSIHBmHE NN RERE
N LOST 99 88 B9 247 bt i fsel[1:0142(ConfOZ 7588, 0x01,
320K E, SRR,
VCOIEFENAEHNMETEE, THERE, #£EH
VCO# 3% H108MHz/V, TMHz3 % T &9 #2 B 48 47 1 7=
HA-126dBc/Hze T EE2H MO M B B, HALIEE
®E20 x logi0(2); TEAEIHMLONMESE, KE20 x
log10(3)o VCO¥=H BB & /E AAECTRLEI M, VCOVDD3|
MAS%, ibselfiZ(Conf1ZE 788, 0x02, F6A)i&EVCO
REB®7R, ibselfz B, VCORFRE RKIMA, TMHzET,
VCOM Az 75 77 MAIA 5 —128dBc/Hz, HBIRRERL K,

R7. LOGIeriEs

B RE T/EA0AVE 8RB E M T0.4VHISE B, icontfx
(Conf1Z 1788, 0x02, H7M)EM Y, BERERERE
HA204pA, icontBNIES, JLFEHER407uA, CPOUTS|R
HERREE,
Tx ASK#z(

N SREE B2 1 AR IR E, S5 F B A EI A0
1660/ NETER A AL, WA 15 Ro
SHEDANDILL .

D = 32 + base[20:0]/216
Hit, SHssmtmMER T

fSYNTH = D x fxTAL

R, fxTal AERFENSEFEIRE,
2167539 HFBase0. FBasel1#IFBase2F FRENX, &
HopfE S I EF B S FEEND 8, Hopls S 2ICH sE i
HOP#y X\ 31 Bl 88 3£ ShopfiL(FLoadZ 7788, Ox0B, #501i)
BB,

fsel[1:0] Conf0 REGISTER, ADDRESS TRANSMITTER OPERATING
ol 0x01, BITS 3:2 LO DIVISION RATIO FREQUENCIES (MHz)
00 287.7 to 315
01 431.51t0 472.5
10 Not used N/A
11 863 to 945
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FNGFr R & M TEETx ASKER, TxHM S, X 0x0D, 7:6f)3& &, base[20:01fI & B & 1K 51 K (X & F
FTx FSKRN A, #HEMEAREDatainBi NE S HEESH K B389 4 L, base1[20 OIREREMEMNTSE
KRR EBEF %%*ﬁﬂiZlEﬂ’x Mk, ICEBMEERIEE, BV M tE, #EDatainfE S M EFT, NS HMAKRE
TR PR ZEES R, tstepl7:010L(TxTstepd 77 2§, OxOE, 7:0fz)Fshpnn(7:0]

fI(Shape00-Shape18% 7728, OxOF-0x21, 7:06z, HE

SIS Tx FOKHEs e ) o
N . = 00E18)E X, b 20:0]#0base1[20:0 >
ST AR R, BT, weoftfiTxConf0 30 (e gas Lbasel20:0Rtbasel20:01= bt

F1FEes, 0xX0C, FE6LL)EE, wsmlt[1:014(TxConf1 & 1728 ,

icont =0 — CP CURRENT = 204pA NIV
icont=1— CP CURRENT = 407pA MAX7049
fx
P vofsell1:0]
| RE(IJ‘.CI%?ER 1 | REGISTER |
oot | 1, 12,08 /3 ok | PROGRAMIMABLE!
! ADDRESS | A L ox01, | L-CONTROLBITS |
| 002, BIT7 | | BITS32 |
l fSYNTH fsel[1:0] = 00 — /3 n
feel1:01=01 /2 + _hop
SlTOI=01>/2 4 pecisTen |
8| cpout | CHARGE | _ fsel[1:0]=11 —> /1 ; Fload, 1
PUMP = | ADDRESS '
FRACTIONAL-N DIVIDER D | %Xlg% 3
[ /esbasel0026)  |—{p0] i 77
VCo A
108MHz/V
H
_BJCTRL > 21-BIT LATCH [ Ho | 23
" ibsel i’t}és’é[’zb’:ié]"’béée[’{é:éimt}és’e’[%ﬁﬂ
! REGISTER ! | REGISTER  REGISTER  REGISTER |
© Conft, 3 i FBase0, FBase1, FBase2, 1
| ADDRESS | ADDRESS ~ ADDRESS ~ ADDRESS |
002, ! L 0x08, 0x09, 0K0A, ! A XTALOSCILLATOR
i _BIT6 |_BTS40_ BITS7O0__ BTS7O | fxTaL
XTALC| | XTALB
12| |13

B15. NS & AL Bl B Tx ASKE =
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| PROGRAMMABLE MAXIN
| CONTROLBITS ; MAX7049
FRACTIONAL-N
FROM VOO — "prea [~ TOPFD
7777777777 A
| datin_| 17
FREQUENCY || o0

DATAIN : .
FUNCTION [ wemit[1:0]

Datain WAVESHAPING ~&—— shpnn(7:0] : nn =00:18

eemcmeboo . base[20:0] —» SPACE FREQUENCY
| Dasel20:0] | base1[20:0] > MARK FREQUENCY

E16. Tx FSK#E L8 &

Datain J

base1[20:0]

base[20:0]

shp05(7:0]

shp04(7:0]

tSTEP tsTEP

Iy
Yy
A
Y

E17. Tx FSK#EE i 7 &
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210 Dltstepl 7.0l E MR R EH, FKEHNEH
e

tsTEP = tstep[7:0]/mclk
Hshpnn[7:015k 7=, basel1[20:0]4:

nn=18
base1[20:0] =base[20:0]+ ¥ shpnn[7:0]
nn=00
WEI17FR, MEREEERSMEEFEERME, MIESE
%o MERE, IS ELESMENRELESMEZZE,
8 L B shpnn[7:01F& & .

nn=18
MRRE =fyra 2'8x ¥ shpnn[7:0]

nn=00
BREDETUNEEERMEREEEE S, EAEEID &
B— N8 F, B BRFENEA12MER. MW A
BOkHzBY 2k 4 48 3 i X8 it 2kbps NRZ, & T iF4i6tE A
250us, X A3.2MHz mclk, BTFENSKEEAH12.5us,
M40 x 0.3125usfS#)12.5us, Frlltstepl7:0] SPI{IEE
WEATHFAL0 (0x28), MR XK A16MHzE TR, M EXK
shpnn[7:01 9B A T #FIE11 (0xB)o &I, SHRA
19 BRESEE) x 11 (BHMELI) x 16,000,000/2'
551.03kHz, IR MAEHEEE ARMN, BHEZEET
50kHz#9 %18, Shape00-Shape18HUNFFRTUIEKE N
T#EHI10 (0xA), XS K4 45205 x 16,000,000/2'°
550.05kHz, ZEX T, RA16.0MHz&#RE, &ATi%
BMRAFEREZKRSFEINTERE MERORE
{B). 19 x 255 x 16,000,000/2'®5%1.18MHz,

8. Tx FSKRkH &z THYEIM=E

TxBkIFSK#EEZ(
Z X T, wsoffii(TxConfOZF 77 28, Ox0C, H6i)E
£, wsmit[1:0142(TxConf15 77 88, OxOD, 7:64%)f F &
ENREFIMEREEEZRT S EFER, FREZEEIE,
base1[20:015R =4 .

base1[20:0] = base[20:0] +wsm x shp00[7:0]

A, wsmAFE8% H K EIM S

BloRFSKEE AR N F B EFSKME TESCEEE, SHAN
P E R, Tx ASKIEEX TR T UERERINGE, X
HAZEZ DT BX—T Bk

NG T
NZMI & A e MR B T B BUR T X K ST 80K 55 M E (L 18
B OMEEINE. FSKIFHEMR B RRENER,
NG REEm AN EBEE N =" TERER. GEHKE
frigrE . VCOMMRAEM MM EMAEMNER, TLURER
B T RO 28 B 8, SR B N [ R B xR UM AR R R S
(A7 EREHNIREEE T RGN FMEE)FRVCOME L
FATERGETRBHEE TRELFIEENER, LB,
BRI ROR S BB, DUBUIN MR E B (LIRS B 0,
XFFEE LB ER,

wsmit[1:0] TxConf1 REGISTER, ADDRESS 0x0D, BITS 7:6 wsm
00 1
01 2
10 4
11 8
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BEBEAT, 100kHZXBHRENTEATFTARZHENA,
REERNENE, E£I02MHzEI28MHz ISMIA
26MHz#% K, 4% /\ TokHzBY, 3 =70 j8) 82 8 {F AE48us
LA, 3% 3R B8 5 38 4 1k F &% /) #OK A8 A 1% A5 f0VCO LR
Bo Lo, XFIREBT, BIFHRESHFSKAG RSiA
160kbpsHINRZAI80kbps I E M 4F RIL X B, WRESE
SHHETEEH—SHRRMBMES, TENBRIFET
%, WBVCORFB I GAEAIIRRE M E SHfL,

R RE T HITEAT .
R =(2x=nxDxBW)/(lcp x Kyco)Q
Hep.
RAIRERIRIE 23 B, BAIA0,
DANSIE RS B R IR M EE o
BWHHH N BINS R & A28 IR R 15 38, B4 A HZ,
lcPAEBRIR BN, B AA,
Kvco 1 & A28 i i 37 E(863MHzE 945MHz) T 89VCO
B, BN AHZN,
CL=(V10)/(2x n x R x BW), ZHIAF
Hr,
CLASREFKHRIAKIRE B,
RAIFEE IR 28 BPE, HEAMIA0,
BW A PR E R BIN MR & B IR BE 38, B AHZ,
104 UE,

Cs=1/(2xnxRxBWx (¥10) ), BAAF
Hep,

CsAS5RFIC| & B A S48 F BB/ N ER B TR BB
RAIRERIRIK 2B, B A0,
BWAHEREKRHBINSGIRE RSB EE, B4 AHZ,
104 B,

of [ 3R B R OK SR G 0 — PRCIR A, DUBREREHENA
EZHNMEBNENIEE, ZRAEIMECPOUTS| FAD
CTRLBIM Z 8, RCHR = 89BEIT{ER A3 B IR K B 1.5
B, AT 7E BRI 2 5 64 5] BY BR ) PR IR A5 W AE (L IR S 8952 1
RN KT EN101E, EI18FT /R IR BRI IK 28
&,

HIE R RZ
N E RSN ETEFEEAPERNE, ABHER
MESHERESTHEN—NIEES, WIEEABLE
DR, HERNESAKIRERSHIERME, E2W
RZESHEAKRRNGNIFIMNILR, F5EMSETHE
BREREIANNAMEBEN, WEIIFFT,

<
p— o
¢ o
w

VCOVDD
il

o MAXIM
T 6 o MAX7049
CL— Voo
7
Cs—— CPVDD
s B oPOUT

8

SHORT Rp AND Cp IF EXTRA POLE IS NOT USED.
BYPASS Vcovpp AND Cpypp TO GROUND.

lockdet

r<— plidel INTERVAL —>

plilock

BE18. & A8 ESIE K B P

MAXIN

E119. B N8 #L IR T BE
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B A0 ZE 3R 81 B8 # plldI[2:01Z(Conf1 & #7285, 0x02, 5:3f1)i&%
B, ZERHTRNAH.

plidel [@k@ = plldI[2:0] x (64/mclk)s
X, plldi2:014 + # & F X E, £ 85 FREB.2MHz
mclk) plidelid B 50% 140us, SDO. GPO1FIGPO27 45
~lockdetFplllock B IR 7S, & I & 77 28 1 4 1 B B 53 1
TestBusOF1TestBus13 1788

WEMK
ICRR M oI R I2 BIRMAEF S MR KA (PA), PAKZE
DRHE, EBAS00RHREHARNF+15dBmE I EK ],
B35 DU B W 4% F0E R I OR 38 RFE, PATR B HBIR(IPA) BE95 X
BART KL MEE, WE20MT,

REXTPAS| fiif0tth =z 815 — 5B B BR(RexT)o ZBEE A
F113VEEBEHERESEFRIR(IR,, BEANAEER
ICHE, MBRZTANER, BWXBEERERER
MHH+1% S EEBEE, FRHIRENEER N, F LB
MK EE25 x IRFEEPAREDACHILSB, a0, 56.2kQ
B B ELSBIR B 50.5mA, palopwrfiZ(TxConf0Z 77 2§,
Ox0C, FE7Q)IEHIPAZ I KBS MR E B, ZNE 18T,
BENRE BRER2MA, ATRIENH, EAKKRss
HERKBENVP), REZBHUPAREDACKE,

ICEC W 28 T RE =S A H B (R B A R ENPAZE S 7
B IH(RopT)e RopTHIAE Rz 89 %5 i Th R (Pp). [T &S I 45 3%
F(Lm), BFEBENVpD)MEEEENVp)RE, RIFFRA
1 ERopTHIIPA_peak#y %1t 7=, HHIPA_peakh Bk
HIRAIIEE,

Vbp

INSERTION LOSS
=lm SIGNAL SWINGS FOR
MATCHING OPTIMAL LOAD
NETWORK IMPEDANCE
28 ? 27 RL Vi-b= X 0
PA- PA
FROM FREQUENCY | +/
SYNTHESIZER Ropt

- BUFFER Vi
! AMP \_41’_!/ “

maxim | L
mAx7049 | = oA [\/ Vo
/_\p

T palopwr

CURRENT MIRROR PA BIAS DAC

25x IPA =(0:63
xI_Isb

113V 2 | REXTPA

REXT%MR ILIsb=25x IR (y HT (P - (PA-) -

DIGITAL
CONTROL

BE20. 31 F K 8 HFE S R IE L1

MAXIN
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BENESMHBRERBEA2/M, HEBII(VDD - Vp)/
Voo, U#EPAREDACE BT ERNBE, T2,
FEEHESMEI, PARHIESUEIT, Si&MPA+3I A
PA-SIBIH AL BE R —5, MM mRE, Lo, R

& BT,

B2 o0 28 N BEX5 T 3 BB PR L B A ™ 48 F T Ropr + JOBIZE R

9. PAIZITRAI

I, RERESH—FREBE, AXEHNPARIT RIS,
WMRAASKIR X TPAR B B MBI EIPA_peak, 1BH
S5 dBREME, (CHINEE BTG DUR/NASKIEH

PARAMETER SYMBOL AND/OR EQUATION EXAMPLE VALUE
Supply Voltage Vpp 3V
Pedestal Voltage Vp 0.5V
External PA Bias Resistance Rext 56.2kQ
PA Bias DAC LSB I_Isb = 25 x 1.13/RgxT 0.5mA
Desired Peak RF Output Power Pp 14dBm
Matching/Combinet Netork Loss L 28
Actual PA RF Output Power Ppa =P + Lm 16dBm
Actual PA RF Output Power Ppa_mW = 10(Pp,/10) 40mwW
Required PA DC Power Pbc = Ppa_mW x w/2 x Vpp/(Vpp -Vp) 75mW
Maximum PA Efficiency Maximum efficiency = 100 x 2/z x (Vpp - Vp)/Vpp 53%
T L
Required Peak DC Current IPA_peak = Ppc/Vpp 25mA
PA Code for Desired Power idac_peak[5:0] 50 decimal (0x32)

|28 |27

PA- PA
FROM FREQUENCY
SYNTHESIZER
i BUFFER LN
AMP
AXI W0ECl50) g (4 1P = idact5:0] x1_ish
,,,,,,,, MAX7049 L
| datan | =
<— wsoff |
Datain AMPLITUDE ‘ - ol
DATAIN [~<@—— shpnn[7:0] : nn=00:181
WAVESHAPING ;1P !
,,,,,,,,,,,,,,,,, ‘ FUNCTION  [<®—— wsmit[1:0]
! PROGRAMMABLE ! : : i
| CONTROL BITS ' selr0l ‘

E21. Tx ASKE={ i &

MAXIN
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MG EE Tx ASKIEZL
ASKE I 440 E121 Firom o

% # X T, wsofffii(TxConfOZ 77 28, O0x0C, #6.)iE
=, wsmlt[1:0162(TxConf15 77 28, Ox0D, 7:6fu)E =,
txready ¥ B B ¥ /5, PAZEDatainfE S M EFHEMNTRE B
AT |IPA_peak, XM EBRA 20N F KT II, B
tstepl7:0108Z(TxTstep3r 77 288. OXOE, 7:0fz)Fdshpnn(7:0]
fL(Shape00-Shape18% 7788, OxOF-0x21, 7:06z, H
nn = 00E18)84E, WE22F77R,

PA DACF#: Btstepl7:01f M E MR K E 5, EHESE1L
KHBATRAH.

tsTEP = tstep[7:0]/mclk
Fshpnn[7:0]i1%k 7=, idac_peak[5:01{E A .
nn=

18
> shpnn[7:0]
nn =00

idac_peak[5:0]

MAX7049

=1ERE. 288MHzZE945MHz ASK/FSK ISMZ X255

ASKER T, shpnn[7.0]|8IB M RSB RMIALHNE, a0
E22F®, EREFRSEHAEKOTUREARTE, B
FTh gE RE 5B I R 2R o B FshpnnFH 78 A8HKLF
%, BBEI, PAT—RXNAEE KT HKREE B,
BT UEE—M&TRE, F A S (B A1/2608
fE. PAIRE BRIEEA10MA (Rext = 56.2kQ)HIZL M2
Tk 218 irdkbps NRZ, £ ZEF(E]4125us, RA3.2MHz
mclk, B F201™ % K18 46.25us, 20 x 0.3125usfE %
6.25ps, Frldtstepl7:0189+#EFI{EIRE 520 (0x14), XE
3k Shape00-Shape18 & M5 fFes AT HEFIET (0x1), Lk
B, PABERE BT A19 x 25 x 1.13/56,20089.556mA,
MRMEHLEMEANERTHEEEEZEFTIOMARE,
Shape00-Shape18H o — M EHFEE M E T IH B A+ # #l
2 (0x2), BEIEEPARE B A20 x 25 x 1.13/56,200
10.05mA,

Datain J

idac_peak(5:0]

-

shp05(7:0]

T

shp04[7:0]

v

|<7 tSTEP 4447 tsTEP 4>|

E22. ASKE Y7

MAXIN
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Tx FSKiE=C THIE EE T
Tx FSKERT, HHMESHERREBT, SANMIE
ST MERBERNERARETX FSKEX T A HES
AUHERERN, R, WRPAERLEIEFIL. &X
B BREIF Tk, I AT EER, Tx FSKIER
T MR APAIREZTEFITE, #BESAERMT,
BN BUWE23F R,
ICFEfE. txreadyE ST NS HEGE, PARBE B RLMHE
F+ZEfskal5:0] (TxConfOEF 7788, 0x0C, 5:041) x I_Isb, i
&= Mfskas[5:0] (TxConf127788, Ox0D, 5:0f1) x I_Isb,
W E24FT 7R

KU, PARE BIREFREESHTRIOILHER, T2,
MENMEERES —FEN, BEBXHEPAZTIR, &
N E L ES TR 5 o

PA DACZ Ptstep[7:01:L#
HTRAH.

EHERXEFR, SRKEHNE

tsTEP = tstep[7:0]/mclk

ATERBIMIERNNEREENER, BPNERFPATR
ZRiLRE, AEBREHEEFI.

| 28 27

FROM FREQUENCY
SYNTHESIZER
y BUFFER LN
AP
50 (4 ") 1A =idacl5i0) x| ish
MAXIM
Toiel  MAX7049 +o —
- | fskal5:0]
naole I
AMPLITUDE i
17| EnaLE |
— RAMP — fskas[5:0]
RGGHAGLE | e
| CONTROLBITS | stepl70] |

E23. Tx FSKIZE Z# L= F

MAXIN
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enable AND
txready

fska[5:0]

BE24. Tx FSKIgZ Z L5 04/7 B

B fras i A
F10. BEE T Fasmst
GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
0 Ident 0x00 1 0 1 0 0 1 1 1
] Conf0 0x01 — — — mode fsel_1 fsel_0 xtal_1 xtal_0
Conf1 0x02 icont ibsel plidl_2 plidl_1 plidl_0 — — —
IOConf0 0x03 gplisht gp2isht ckdiv_1 ckdiv_0 gp2s_3 gp2s_2 gp2s_1 gp2s_0
2 IOConf1 0x04 sdos_3 sdos_2 sdos_1 sdos_0 gpl1s_3 gpls_2 gpls_1 gpl1s_0
I0Conf2 0x05 — — gpimd_1 | gpImd_0 clksht gp2md_2 | gp2md_1 | gp2md_0
FBase0O 0x08 — — — base_20 base_19 base_18 | base_17 | base_16
5 FBase1 0x09 | base_15 | base_14 | base_13 base_12 base_11 base_10 base_9 base_8
FBase2 Ox0A base_7 base_6 base_5 base_4 base_3 base_2 base_1 base_0
FLoad 0x0B — — — — — — — hop
TxConf0 0x0C | palopwr wsoff fska_5 fska_4 fska_3 fska_2 fska_1 fska_0
4 TxConf1 0xOD | wsmlt_1 | wsmlt_0 fskas_5 fskas_4 fskas_3 fskas_2 fskas_1 fskas_0
TxTstep OxOE tstep_7 tstep_6 tstep_5 tstep_4 tstep_3 tstep_2 tstep_1 tstep_0

MAXIN
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F10. ii B S FRSMLAT(ZE)

GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
Shape00 OxOF | shp00_7 | shpOO_6 | shp00_5 shp00_4 shp00_3 shp00_2 | shpOO_1 shp00_0
Shape01 0x10 | shpO1_7 | shpO1_6 | shp01_5 shp01_4 shp01_3 shp01_2 | shpO1_1 shp01_0
Shape02 Ox11 shp02_7 | shp02_6 | shp02_5 shp02_4 shp02_3 shp02_2 | shp02_1 shp02_0
Shape03 0x12 | shp03_7 | shp03_6 | shp03_5 shp03_4 shp03_3 shp03_2 | shp03_1 shp03_0
Shape04 0x13 | shp04_7 | shp04_6 | shp04_5 shp04_4 shp04_3 shp04_2 | shpO4_1 shp04_0
Shape05 0x14 | shp05_7 | shp05_6 | shp05_5 shp05_4 shp05_3 shp05_2 | shp05_1 shp05_0
Shape06 0x15 | shp06_7 | shp06_6 | shp06_5 shp06_4 shp06_3 shp06_2 | shp06_1 shp06_0
Shape07 0x16 | shp07_7 | shp07_6 | shp07_5 shp07_4 shp07_3 shp07_2 | shp07_1 shpQ07_0
Shape08 0x17 | shp08_7 | shp08_6 | shp08_5 shp08_4 shp08_3 shp08_2 | shp08_1 shp08_0

5 Shape09 0x18 | shp09_7 | shp09_6 | shp09_5 shp09_4 shp09_3 shp09_2 | shp09_1 shp09_0
Shape10 0x19 | shp10_7 | shp10_6 | shp10_5 shp10_4 shp10_3 shp10_2 | shp10_1 shp10_0
Shape11 Ox1A | shp11_7 | shp11_6 | shp11_5 shp11_4 shp11_3 shp11_2 | shp11_1 shp11_0
Shapei2 0x1B | shp12_7 | shp12_6 | shp12_5 shp12_4 shp12_3 shp12_2 | shp12_1 shp12_0
Shapei3 0x1C | shp13_7 | shp13_6 | shp13_5 shp13_4 shp13_3 shp13_2 | shp13_1 shp13_0
Shape14 0x1D | shp14_7 | shp14_6 | shp14_5 shp14_4 shp14_3 shp14_2 | shp14_1 shp14_0
Shape15 Ox1E | shp15_7 | shp15_6 | shp15_5 shp15_4 shp15_3 shp15_2 | shp15_1 shp15_0
Shape16 Ox1F | shp16_7 | shp16_6 | shp16_5 shp16_4 shp16_3 shp16_2 | shp16_1 shp16_0
Shape17 0x20 | shp17_7 | shp17_6 | shp17_5 shp17_4 shp17_3 shp17_2 | shp17_1 shp17_0
Shape18 0x21 shp18_7 | shp18_6 | shp18_5 shp18_4 shp18_3 shp18_2 | shp18_1 shp18_0
TestMux 0x3C — — — — tmux_3 tmux_2 tmux_1 tmux_0

6 Datain 0x3D — datain — — — — — —

EnableReg Ox3E — — — — tsensor — — enable
TestBusO 0x40 | tbus_15 | tbus_14 tbus_13 tbus_12 tbus_11 tbus_10 tbus_9 tbus_8
TestBus1 0x41 tbus_7 tbus_6 tbus_5 tbus_4 tbus_3 tbus_2 tbus_1 tbus_0

! Status0 0x42 txready — adcrdy — gpotout plllock lockdet ckalive

Status1 0x43 — — — tsdone — — — —

—" RTREN, WREFHEFWREN, S0ERE,
Z 1785 0X0086 2 40xA7, o] HFIRBISPIE % £ 891C,
FEHOXM0EOXIBH R G748, BEEFRE, TBISPIFERRE,
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BRI
R11. £04A: tmREFFER(Ident)
GROUP/FUNCTION HEX BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
0 | Ident 0x00 1 0 1 0 0 1 1 1

F12. |dentZ 7F88(0x00)

BIT

NAME

FUNCTION

7:0

ident[7:0]

Read-only register used for identification purposes. The content of this register is always OxA7.

F13. F14H: BEABLEZFF=(Conf0. Confl)

GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
] ConfO 0x01 — — — mode fsel_1 fsel_O xtal_1 xtal_O
Conf1 0x02 icont ibsel plldl_2 plldl_1 plldl_0 — — —
F14. ConfOZF 7£25(0x01)

BIT NAME FUNCTION
1-bit configuration for transmit mode:

4 mode 0 = ASK
1=FSK
2-bit configuration for LO division ratio:
00 3

3:2 fsel[1:0] 01 2
10 Not used
1 1
2-bit crystal divider configuration. Based on a typical crystal selection of 16.0MHz, 19.2MHz, or
22.4MHz, these bits are usually configured to yield a constant 3.2MHz mclk frequency for timing
control and driving characteristics of the digital section of the IC. For data rates up to 200kbps,
an mclk frequency of up to 4.0MHz is needed. The typical settings are:

10 xtal[1:0] Crystal xtal[1:0] N
16.0MHz 00 Divide by 5 (16.0/5 = 3.2MHz)
19.2MHz 01 Divide by 6 (19.2/6 = 3.2MHz)
22.4MHz 10 Divide by 7 (22.4/7 = 3.2MHz)
20.0MHz 00 Divide by 5 (20.0/5 = 4.0MHz)

11 Divide by 8
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#15. Conf1EF7£88(0x02)

BIT NAME FUNCTION
7 icont Selects between low current (0 = 204pA) and high current (1 = 407pA) modes for the synthesizer
charge pump, allowing for lower noise operation with the expense of extra current.
6 ibsel Selects between low VCO core current and high VCO core current (1 = additional TmA) in the
synthesizer.
3-bit configuration for extra delay after lock-detect flag (lockdet) from the synthesizer is asserted
(assuming mclk = 3.2MHz):
plldi[2:0] delay(ps)
000 0
001 20
010 40
5-3 plldi[2:0] 011 60
100 80
101 100
110 120
111 140
After this delay, an internal signal called plllock is asserted high to determine the digital lock flag
for the synthesizer.

#16. $248: GPO. HIEHH FE 4 HZF7F28(10Conf0, 10Conf1, 10Conf2)

GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
I0Conf0 0x03 | gplisht | gp2isht ckdiv_1 ckdiv_0 gp2s_3 gp2s_2 gps2_1 gps2_0

2 IOConf1 0x04 | sdos_3 | sdos_2 sdos_1 sdos_0 gpl1s_3 gpls_2 gpls_1 gp1s_0
IOConf2 0x05 — — gpimd_1 | gpimd_O clksht gp2md_2 | gp2md_1 gp2md_0
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#17. 10Conf0Z& 7728 (0x03)

BIT NAME FUNCTION
GPO1 current mode during sleep. If the IC GPO1 is configured to current drive mode (I0Conf2
7 gplisht register, 0x05), writing 1 to this bit allows for the current mode operation even if the IC is in Sleep

mode or disabled. If this bit is 0, current mode operation is only active when the IC is enabled.

GPO2 current mode during sleep. If the IC GPO2 is configured to current drive mode (I0Conf2
6 gp2isht register, 0x05), writing 1 to this bit allows for the current mode operation even if the IC is in Sleep
mode or disabled. If this bit is 0, current mode operation is only active when the IC is enabled.

2-bit configuration for clock output divider setting. A clock source selected by gp2s[3:0] is divided by
the settings in these bits, according to the following:

ckdiv[1:0] Divide by

5:4 ckdiv[1:0] | 00 1
01 2
10 4
11 8

4-bit configuration for GPO2 signal selection:
gp2s[3:0] Output

0000 plllock
0001 mclk/(ckdiv divider)
0010 xtal/(ckdiv divider)
0011 xtal/16/(ckdiv divider)
0100 tbus[4]
0101 tbusl[5]
0110 tbus|[6]
0111 tbus([7]
1000 tbus[8]
3:0 9p2s[3:0] | 10o1 tous[9]
1011 tbus[10]
1100 tbus[11]
1101 tbus[12]
1110 tbus[14]
1111 tbus[15]
where:

mclk is the master digital clock generated from the crystal divider block (xtal[1:0]);
xtal is the crystal oscillator output clock;

xtal/16 is a divided-by-16 version of the crystal oscillator frequency;

tbus[15:0] is the 16-bit bus selected by tmux[3:0] (TestMux register, 0x3C, bits 3:0).
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#18. I0Conf1 & 7728 (0x04)

BIT

NAME

FUNCTION

7:4

sdos[3:0]

4-bit SPI data output GPO mode selection. When CS is low, the SDO pin outputs the SPI data output,
as described in the Serial Peripheral Interface (SPI) section. When CS is high, the SDO acts as a third
GPO, according to:

[&S}
0

GG GG GG G G G UG Y

1

tbus[15:0

sdos|[3]
X

—“ 4 24 4 14 1 1 1L 000000 0O0o

—

sdos[2]

X

sdos[1]
X

sdos|[0]
X

O -2t 0 -2+ 020 —+20 20 —+0—=0

—_

output
SPI_Dout
tbus| 0]

tbus[ 9]
tbus[10]
tbus[11]
tbus[12]
tbus[13]
tbus[14]
tbus[15]

is the 16-bit bus selected by tmux[3:0] (TestMux register, 0x3C, bits 3:0).

3.0

gp1s[3:0]

4-bit configuration for GPO1 signal selection:
gp1s[3]

GG g o oo NoNoNeo Ne e}

0

444 L0000 4 42000

gp1s[2]

gpls(1]

0

AL 00 4 1A 00 4 00 2 a0

gp1s[0]

0

o+t 0 0 +0—+0 20 —~+0 =

—

output

tbus|[ 9]
tbus[10]
tbus[11]
tbus[12]
tbus[13]
tbus[14]
tbus[15]

tbus[15:0] is the 16-bit bus selected by tmux[3:0] (TestMux register, 0x3C, bits 3:0).
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#19. I0Conf2Z 7728 (0x05)

BIT NAME FUNCTION

2-bit  GPO1 mode selection:

54 gpimd[1:0] Ox buffer mode
10 80pA current mode
11 160pA current mode

3 clksht Enable (1) or disable (0) clock output on GPO2 during sleep.

3-bit GPO2 mode selection. The GPO2 can provide a high-frequency clock output, and therefore its
current capability is higher.

Oxx buffer mode
2:0 gp2md[2:0] | 100  1.0mA

101 2.0mA
110 3.0mA
111 4.0mA

$:20. $£34H: AR MK E (FBase0. FBasel, FBase2. FLoad)

GROUP/FUNCTION HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
FBaseO 0x08 — — — base_20 base_19 base_18 base_17 base_16

3 FBase1 0x09 | base_15 | base_14 base_13 base_12 | base_11 base_10 base_9 base_8
FBase2 Ox0A base_7 base_6 base_5 base_4 base_3 base_2 base_1 base_0
FLoad 0x0B — — — — — — — hop

F17250x08. 0x09FI0x0AIR E211Ibasefd, A TIEH &S0 E,, 20:164L A5A B £ EE 7 (base[20:16]), 15:042 41641
INELER 43 (base[15:0]) o

Frid, &Rz sRETH TS .
fSYNTH = fXTAL X (32 + base[20:0]/65,536)
NP, ixTal M EIRFAER, B AMHz, ARG Bfsel[1:013% B (ConfOEF 1788, 0x01, 3:2460) X & S MK /04, = ELOEK,

F21. AT IRIZE

fsel[1:0] LO DIVIDER
00 3
01 2
11 1

MK Maxim Integrated Products 41




MAX7049
= tEaE. 288MHzZE945MHz ASK/FSK ISM& %28

& PRSI 3E B MB63MHZE945MHz, #4#: Ebasel20:0], WFR22H 7o
F22. GRARE

CRYSTAL (MHz) SYNTHg (MHz) MULTIPLIER FACTOR (dec) base[20:0]
60 863 21.9375 0x15F000

945 27.0625 0x1B1000

100 863 12.9479 OXOCF2AB

945 17.2188 0x113800

o4 863 6.5268 0x0686DB

945 10.1875 0x0A3000

0 863 11.1500 0x0B2666

945 15.2500 0XOF4000

BTN RRAES TIEMESFR23,

23, MESEH

SYNTHg (MHz) 300MHz (fsel = 00) 450MHz (fsel = 01) 900MHz (fsel = 11)
863 287.70 431.50 863.00
945 315.00 472.50 945.00

hopfi £ ¥F = "FBaseHF 7R R BN KN, BRETHEBEMIREO, ZIh &L EHBIMNBHOPSI LI, XTI
ERTEARIREA, ESHFREBHFATHEREI D,

F24. FBase0Z 7725(0x08)

BIT NAME FUNCTION
4:0 base[20:16] | 5-bit integer value for synthesizer.

#25. FBase1Z7£25(0x09)

BIT NAME FUNCTION
7:0 base[15:8] | 8 MSBs of fractional value for synthesizer.

#26. FBase2Z 7752 (0x0A)

BIT NAME FUNCTION
7:0 base[7:0] 8 LSBs of fractional value for synthesizer.

£ 27. FLoad (0x0B)

BIT NAME FUNCTION

Hop bit. Loads the synthesizer fractional-N divider base value to base[20:0] written in registers
8 through 10. This is a self-reset bit, and is reset to zero after the operation is completed.

0 hop
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3:R28. F44H: KiFXBIEEMERSE(TxConf0, TxConfl, TxTstep)

GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
TxConf0 0x0C | palopwr wsoff fska_5 fska_4 fska_3 fska_2 fska_1 fska_0

4 TxConf1 Ox0D | wsmlt_1 wsmlt_0 fskas_5 fskas_4 fskas_3 fskas_2 fskas_1 fskas_0
TxTstep OxOE | tstep_7 tstep_6 tstep_5 tstep_4 tstep_3 tstep_2 tstep_1 tstep_0

XEFFEREBBFSK/ASKS L, BTPABEF®EEEE(FSK). BRES, NRBEIMBREBREHAFHEG,

#29. TxConf0Z7725(0x0C)

BIT NAME FUNCTION
7 palopwr Reduces the PA input buffer current by 2mA when set to 1. Useful at low output power levels.
Disables (1) or enables (0) waveshaping. If waveshaping is disabled, only shp00[7:0] (Shape00
6 wsoff register, OxOF) and wsmlt[1:0] (TxConf1 register, 0x0OD) are used to set the amplitude (ASK) or
frequency (FSK) deviation.
5.0 fska[5:0] | 6-bit final value for FSK PA amplitude (bias current) control.

£ 30. TxConf1Z 7725 (0x0D)

BIT NAME FUNCTION
2-bit scaler for shp00[7:0] (Shape00 register, 0x0F), effectively multiplying the value of Shape00 by:
wsmlt[1:0] multiplier
7:6 wsmitf1:0] | 90 !
01 2
10 4
11 8
6-bit FSK amplitude (bias current) step for ramp-up and ramp-down operations. The PA amplitude
5.0 fskas[5:0] | increases/decreases by this amount for every 1/20th of the data rate time elapsed (TxTstep register,

OxOE), until it reaches the final fska[5:0] value when ramping up, or reaches 0 when ramping down.

#31. TxTstepZ 7725 (OXOE)

BIT NAME FUNCTION
8-bit update value for waveshaping. This setting corresponds to 1/20th of the data rate, given in
periods of the master digital clock (312.5ns for 3.2 MHz).
tstep[7:0] = INT (mclk/(20 x DataRate))
For 80kbps < DataRate < 160kbps, tstep[7:0] = 1, mclk = 3.2MHz
7:0 tstep[7:0] | For 40kbps < DataRate < 80kbps, tstep[7:0] = 2, mclk = 3.2MHz

For 160kbps < DataRate < 200kbps, tstep[7:0] = 1, mclk = 4.0MHz

For 4kbps, tstep = INT (3.2 x106/(20 x 4000)) = 40 (0x28), mclk = 3.2MHz

The maximum value for tstep[7:0] is 255, which allows for a minimum shaped data rate of 627bps.
These values assume shaping during the entire bit interval. The tstep value can be set lower if
possible for shaping during a portion of the bit interval.

ZRBATE N REZLIEFSEHB20RIMFHE, 5MABIEASK SR G EFSK B,
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R32. F54H: RIXFEEWZFT1FEEF(Shape00-Shape18)

GROUP/FUNCTION | HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
Shape00 OxOF shp00_7 | shp00_6 | shp00_5 | shp00_4 | shp00_3 | shp00_2 | shpOO_1 shp00_0
Shape01 0x10 shp01_7 | shp01_6 | shpO1_5 | shp01_4 | shp01_3 | shpO1_2 | shpO1_1 shp01_0
Shape02 Ox11 shp02_7 | shp02_6 | shp02_5 | shp02_4 | shp02_3 | shp02_2 | shp02_1 shp02_0
Shape03 0x12 shp03_7 | shp03_6 | shp03_5 | shp03_4 | shp03_3 | shp03_2 | shp03_1 shp03_0
Shape04 0x13 shp04_7 | shp04_6 | shp04_5 | shp04_4 | shp04_3 | shp04_2 | shp04_1 shp04_0
Shape05 0x14 shp05_7 | shp05_6 | shp05_5 | shp05_4 | shp05_3 | shp05_2 | shp05_1 shp05_0
Shape06 0x15 shp06_7 | shp06_6 | shp06_5 | shp06_4 | shp06_3 | shp06_2 | shp06_1 shp06_0
Shape07 0x16 shp07_7 | shp07_6 | shp07_5 | shp07_4 | shp07_3 | shp07_2 | shp07_1 shp07_0
Shape08 0x17 shp08_7 | shp08_6 | shp08_5 | shp08_4 | shp08_3 | shp08_2 | shp08_1 shp08_0

5 Shape09 0x18 shp09_7 | shp09_6 | shp09_5 | shp09_4 | shp09_3 | shp09_2 | shp09_1 shp09_0
Shape10 0x19 shp10_7 | shp10_6 | shp10_5 | shp10_4 | shp10_3 | shp10_2 | shp10_1 shp10_0
Shape11 Ox1A shp11_7 | shp11_6 shp11_5 shp11_4 | shp11_3 shp11_2 shp11_1 shp11_0
Shape12 Ox1B shp12_7 | shp12_6 shp12_5 shp12_4 | shp12_3 shp12_2 shp12_1 shp12_0
Shape13 0x1C | shp13_7 | shp13_6 | shp13_5 | shp13_4 | shp13_3 | shp13_2 | shp13_1 shp13_0
Shapel4 0x1D shp14_7 shp14_6 shp14_5 shp14_4 shp14_3 shp14_2 shp14_1 shp14_0
Shapei15 Ox1E shp15_7 | shp15_6 | shp15_5 | shp15_4 | shp15_3 | shp15_2 | shpi15_1 shp15_0
Shape16 Ox1F shp16_7 | shp16_6 | shp16_5 | shp16_4 | shp16_3 | shp16_2 | shpi6_1 shp16_0
Shape17 0x20 shp17_7 | shp17_6 | shp17.5 | shp17_4 | shp17_3 | shp17_2 | shp17_1 shp17_0
Shape18 0x21 shp18_7 | shp18_6 | shp18 5 | shp18_4 | shp18_3 | shp18_ 2 | shp18_1 shp18_0

X LT 1728 1R B R X BUE 6918 AR B (ASK) SR 7% 8 42 (FSK)IFHl o tstepl7:01F X 1/2088 %, EZ B0 RIRER LR K
BE, MTAERREAEZE, RAASKIBESFSKIRB A ERT 7R RNARE,

ASK#ERT, #8EH0; FSKERBY, #ia{EMbase[20:0145 . BIS20RERR(ATAF 191K R F F88) B L KX
EMOETPrBHIIR R, HMIEOFRFOMERE T,

#33. Shape00Z 7725 (0X0F)

BIT NAME FUNCTION
First 8-bit value for waveshaping. This value is effectively multiplied by the wsmit[1:0] setting

7:0 shp00[7:0] | (TxConf1 register, 0x0D). If the wsoff bit is high, this is the only value that is added or subtracted to
perform either amplitude (ASK) or frequency (FSK) modulation
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£ 34. Shape01-Shape18&772%(0x10-0x21)

BIT NAME FUNCTION

18 8-bit values for waveshaping. These values, along with shp00[7:0], yield the 19 different values
(20 intervals) used for waveshaping, one for each of the 20 updates occurring during each 0-1 or
1-0 transmitted data transition.

7:0

#35. $£64H: =HF7FEE(TestMux, Datain, EnableReg)

GROUP/FUNCTION HEX BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
TestMux 0x3C — — — — tmux_3 tmux_2 tmux_1 tmux_0
6 Datain 0x3D — datain — — — — — —
EnableReg Ox3E — — tsensor — — enable

ZEFHREAS TIRES B 4EH (tbus[15:0). GPOEH| REZRBERE . 51T 4E(txdata) T 71216, MRERES,

%%36. TestMuxZ 7F23(0x3C)

BIT NAME FUNCTION
4-bit selection of tbus[15:0] (TestBus0 and TestBus1 registers, 0x40 and 0x41) contents. See the
3.0 tmux[3:0] | TestBusO and TestBus1 register descriptions for a complete description of what can be observed
through this 16-bit bus.
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#37. DatainZF7£8%(0x3D)

BIT NAME FUNCTION
Transmit datain bit. This is a register equivalent of the DATAIN pin. When either the DATAIN pin or datain bit
6 datain is 1, the transmit data is 1. Only when both are 0 the transmit data is O (logical OR function). Keep O if only the
external DATAIN pin is used, and keep DATAIN pin O if the internal datain bit is used.

#38. EnableRegZ 7725 (0x3E)

BIT

NAME

FUNCTION

tsensor

Writing a 1 to this bit starts the temperature sensor A/D conversion. This is a self-reset bit, where the
bit is automatically reset when the conversion is finished. The result can then be read through the
TestBus1 register (0x41). This function is available only in Sleep mode.

enable

Enables (1) or disables (0) the IC’s transmitter operations. To enable the IC, SHDN must be driven low. This is a
register equivalent of the ENABLE pin. When either the ENABLE pin or enable bit is 1, the IC transmit operation
is enabled. Only when both are 0 the transmitter is disabled (logical-OR function). Keep 0 if only the external
ENABLE pin is used, and keep ENABLE pin O if the internal enable is used.

%£39. H7H: RiTkAEZFFE(TestBus0. TestBus1, StatusO. Statusi)

GROUP/FUNCTION HEX BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
TestBusO 0x40 tbus_15 tbus_14 tbus_13 tbus_12 tbus_11 tbus_10 tbus_9 tbus_8
7 TestBus1 Ox41 tbus_7 tbus_6 tbus_5 tbus_4 tbus_3 tbus_2 tbus_1 tbus_0
StatusO 0x42 txready — adcrdy — gpotout plllock lockdet ckalive
Status 0x43 — — — tsdone — — — —
1788 0x3F-0x43 A R EE 1728, AT HEMADEME R RSN,
40. TestBus0Z7£25(0x40)
BIT NAME FUNCTION
7:0 tbus[15:8] | 8 MSBs of the internal 16-bit bus tbus[15:0], selected by tmux[3:0] (TextMux register, 0x3C, bits 3:0).
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F=41. Wik B & 15 S (tbus[15:8])

tmux[3:0] tbus[15] tbus[14] tbus[13] tbus[12] tbus[11] tbus[10] tbus[9] tbus[8]

0x0 — — — — — — —
Ox1 — — — — — — —
Ox2 — — — — — — —
0x3 — — — — — — — —
Ox4 — — — — — — — —
0x5 — — pabia[b] pabia[4] pabia[3] pabia[2] pabia[1] pabia[0]
0x6 frac[15] frac[14] frac[13] frac[12] frac[11] frac[10] frac[9] frac[8]
0x7 — — — — — — — —
0x8 — — — — — — — —
0x9 — — — — — — — —
OxA — — — — — — — —
0xB — — — — — — — mclk
0xC — — — — — — — plllock
0xD — — — — — — — —
OxE — — — — — — — —
OxF — — — — — — — —

H.

tmux[3:0] 55 5EA

0x0-0x4 — REBES, BTN

0x5 pabia[5:0] PATRER S R

0x6 frac[15:8] RIEFEINES &K /NEMSB

Ox7-0xA — REBES, BFUR

0xB mclk F ) 28 £ =7 B 4

0xC plllock EHBNEES

0xD-OxF — REES, BFUR

%42, TestBus1Z7728(0x41)
BIT NAME FUNCTION
7:0 tbus[7:0] | 8 LSBs of the internal 16-bit bus tbus[15:0], selected by tmux[3:0] (TestMux register, 0x3C, bits 3:0).
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tmux[3:0] tbus[7] tbus[6] tbus[5] tbus[4] tbus|[3] tbus[2] tbus[1] tbus|[0]
0x0 tsdonef tsadc[6] tsadc[5] tsadc[4] tsadc[3] tsadc[2] tsadc[1] tsadc[0]
O0x1 — — — — — — — —
0x2 — — — — — — — —
0x3 — — — — — — — —
O0x4 — — — — — — — —
0x5 palopwr — — integ[4] integ[3] integ[2] integ[1] integ[0]
0x6 frac[7] frac[6] frac[5] frac[4] frac[3] frac[2] frac[1] frac[0]
0x7 — — — — — — — —
0x8 — — — — — — — —
0x9 — — — ents — — — tsdonef
OxA — — — — — — — —
0xB — — — — — — — —
0xC — lockdet ckalive — — — txready —
0xD — — — — — — — —
OxE — — — — — — — —
OxF — — — — mclk — — —
Hep.
tmux[3:0] =5 oL
0x0 tsdonef R 1% Rk 88 R R 5 R A o
tsadc[6:0] BEERKIBADER
0x1-0x4 — REES, AP
0x5 palopwr PATRZh R R ARIC
integ[4:0] RIEFEFEREHRZNEHE
0x6 frac[7:0] RIEFEIEE RS0/ ELSB
0x7, 0x8 — REES, AP
0x9 ents FRRE R RSB ERES,
tsdonef T R 2R 5T BUR S
OxA, OxB — REES, BTN
0xC lockdet ERBHERNES
ckalive B IR BT £PF AR &
txready TXFLEEIRE
0xD, OxE — #REES, BFUR
OxF mclk F F ) 28 5 =7 B 4

AR, BFNRXELENENMESHYTEGPOT. GPO2HSDOMES, W 74 4 E 5k,

MAXIN
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F44. Status0ZF 7728 (0x42)

BIT NAME FUNCTION

2 ixready Transmit ready ﬂa.g.. After this bit goes tg 1, the IC is ready to accept transitiong on the DATAIN pin
or on the datain bit inputs. Both these bits should be 0 before the txready flag is 1.

5 adcrdy Internal test flag that signals the end of the A/D warmup time.

3 gpoiout Register copy of the GPO1 pin logical state.

2 plllock Synthesizer lock flag, after programmable plldI[2:0] expires.

1 lockdet Synthesizer lock detect flag.

0 ckalive Crystal oscillator clock alive flag, indicating clock activity from the crystal oscillator.

45, Status1Z 7728 (0x43)

BIT NAME

FUNCTION

4 tsdone

sensor is completed.

Temperature sensor conversion done flag. When 1, the A/D conversion of the internal temperature

HEEIR

ST EAIRF/HUR B 88, S IRITPCBEEXETE, WM.
SHEMANGH, XAR/NEEAFARTEENESL, F
SEEREERN, FRENELEEHTHRETEBR,
— ki, 1InHPCBEL KA M20nHA F £ HE, F
FEHBRNLTRSENSUEREWIES K, flw, EEE
100nHE K BI0.6INE LS MMM ONHA B, HE R
10%,

MAXIN

ATHRFEBR, EESELTAXBRENEBXE,
TCE THFB R TN B R TN ST E BREEET
WX, SRESREFELRSIM, MEERETHAZ
BT R B S FLE B E R K, DU B ES
PEHMBE.
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F N E =
HEEE

WERENFEIEEEFEESB(SATTR), EEHchina.
maxim-ic.com/packages, EFE, HERWL P B+ “#
H-" NRFROHSKRZE, HEEFTRHEEFAANERFRF,

=
= —
EEE
PART TEMP RANGE __ PIN-PACKAGE
40°C to +125°C 28 TQFN-EP*

MAX7049ATI+
T HB(PL) I S ROHSIREHIH 2,
“EP = 21,

BH 15 S

PROCESS: BiICMOS

BHRERSHEFX, SROHSKEL X,

ESEE S HERE MBS BEHR/RS

28 TQFN-EP T2855+3 21-0140 90-0023
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