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ABSOLUTE MAXIMUM RATINGS

VCC 1O GND ..o -0.3Vto +3.9V Operating Temperature Range (MAX2112CTl+) ...... 0°C to +70°C
All Other Pins to GND ....-0.3Vto (Vcc + 0.3V) Operating Temperature Range (MAX2112ETI+) ...-40°C to +85°C
RF Input Power: RFEIN ... +10dBm Junction Temperature .........c.ccooovviiiii +150°C
VCOBYP, CPOUT, XTAL, REFOUT, IOUT_, QOUT_, IDC_, Storage Temperature Range ...........ccccceeoeenn. -65°C to +160°C

QDC_ to GND Short-Circuit Protection.............cccccooveennn. 10s Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiniinnnn. +300°C
Continuous Power Dissipation (Ta = +70°C) Soldering Temperature (reflow) ........cccccooeviiiiiiiiis +260°C

28-Pin Thin QFN (derated 34.5mW/°C above +70°C) ...2.75W

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.

CAUTION! ESD SENSITIVE DEVICE

DC ELECTRICAL CHARACTERISTICS

(MAX2112 Evaluation Kit: Vcc = +3.13V to +3.47V, Ta = 0°C to +70°C (MAX2112CTl+), Ta = -40°C to +85°C (MAX2112ETI+), Va1
= +0.5V (max gain), default register settings except BBG[3:0] = 1011. No input signals at RF, baseband I/Os are open circuited.
Typical values measured at Vcc = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS | miNn  TYP  mAX | uNITS
SUPPLY
Supply Voltage 3.13 3.3 3.47 vV
Receive mode, bit STBY =0 100 160
Supply Current - mA
Standby mode, bit STBY = 1 3
ADDRESS SELECT INPUT (ADDR)
Digital Input Voltage High, ViH 2.4 V
Digital Input Voltage Low, V|L 0.5 V
Digital Input Current High, liH 50 LA
Digital Input Current Low, IjL -50 bA
ANALOG GAIN-CONTROL INPUT (GC1)
Input Voltage Range Maximum gain = 0.5V 0.5 2.7 vV
Input Bias Current -50 +50 pA
VCO TUNING VOLTAGE INPUT (VTUNE)
Input Voltage Range | 0.4 2.3 \
2-WIRE SERIAL INPUTS (SCL, SDA)
Clock Frequency 400 kHz
. . 0.7 x
Input Logic-Level High Voo \
. 0.3 x
Input Logic-Level Low Voo \
Input Leakage Current Digital inputs = GND or Vcc +0.1 +1 pA
2-WIRE SERIAL OUTPUT (SDA)
Output Logic-Level Low | ISINK = TMA 0.4 \
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AC ELECTRICAL CHARACTERISTICS

(MAX2112 Evaluation Kit: Vcc = +3.13V to +3.47V, Ta = 0°C to +70°C (MAX2112CTl+), Ta = -40°C to +85°C (MAX2112ETI+), default
register settings except BBG[3:0] = 1011. Typical values measured at Vcc = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS
MAIN SIGNAL PATH PERFORMANCE
Input Frequency Range (Note 2) 925 2175 MHz
RF Gain-Control Range (GC1) 0.5V <Vgc1 <27V 65 73 dB
Baseband Gain-Control Range Bits GC2 = 1111 to 0000 13 15 dB
In-Band Input IP3 (Note 3) +2 dBm
Out-of-Band Input IP3 (Note 4) +15 dBm
Input IP2 (Note 5) +40 dBm
Adjacent Channel Protection (Note 6) 25 dB
VGet is set to 0.5V (maximum RF gain) and BBG[3:0] is
adjusted to give a 1Vp.p baseband output level for a 8
Noise Figure -75dBm CW input tone at 1500MHz dB
Starting with the same BBG[3:0] setting as above, VGc1 9 12
is adjusted to back off RF gain by 10dB (Note 7)
Minimum RF Input Return Loss 925MHz < fRF < 2175MHz, in 75Q system 12 dB
BASEBAND OUTPUT CHARACTERISTICS
Nominal Output Voltage Swing RLoAD = 2kQ//10pF 0.5 1 Vp.p
1/Q Amplitude Imbalance Measured at 500kHz; filter set to 22.27MHz +1 dB
I/Q Quadrature Phase Imbalance | Measured at 500kHz; filter set to 22.27MHz 3.5 Degrees
Single-Ended 1/Q Output Impedance | Real Zp, from 1MHz to 40MHz 30 Q
Output 1dB Compression Voltage | Differential 3 Vp-p
Ezsqe:eannci/ Hclgrk;]p;ss -3dB 47nF capacitors at IDC_, QDC_ 400 Hz
BASEBAND LOWPASS FILTERS
Filter Bandwidth Range 4 40 MHz
Rejection Ratio At 2 x f-30B 39 dB
Group Delay Up to 1dB bandwidth 37 ns
Rlatio of In—FiIth—Band to Out-of- fINBAND = 100Hz to 22.5MHz, fouTBAND = 87.5MHz to o5 dB
Filter-Band Noise 112.5MHz
FREQUENCY SYNTHESIZER
RF-Divider Frequency Range 925 2175 MHz
RF-Divider Range (N) 19 251
Reference-Divider Frequency Range 12 30 MHz
Reference-Divider Range (R) 1 1
E:weaqsiélgsslector Comparison 10 30 MHz
VOLTAGE-CONTROLLED OSCILLATOR AND LO GENERATION
Guaranteed LO Frequency Range 925 2175 MHz
fOFFSET = 10kHz -97
LO Phase Noise fOFFSET = 100kHz -100 dBc/Hz
foFFSET = TMHz -122

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2112 Evaluation Kit: Vcc = +3.13V to +3.47V, Ta = 0°C to +70°C (MAX2112CTl+), Ta = -40°C to +85°C (MAX2112ETI+), default
register settings except BBG[3:0] = 1011. Typical values measured at Vcc = +3.3V, Ta = +25°C.) (Note 1)

MAX2112

PARAMETER | CONDITIONS | MN  TYP  MAX | UNITS
XTAL/REFERENCE OSCILLATOR INPUT AND OUTPUT BUFFER
XTAL Oscillator Frequency Range | Parallel-resonance-mode crystal (Note 8) 12 30 MHz
Input Overdrive level AC-coupled sine-wave input 0.5 1 2.0 Vp.p
XTAL Output-Buffer Divider Range 1 8
XTAL Output Voltage Swing 4MHz to 30MHz, CLoaD = 10pF 1 15 2 Vp_p
XTAL Output Duty Cycle 50 %

Note 1: MAX2112CTl+: Min/max values are production tested at Tpo = +70°C. Min/max limits at Ta = 0°C and Ta = +25°C are
guaranteed by design and characterization.

MAX2112ETI+: Min/max values are production tested at Ta = +85°C. Min/max limits at Ta = -40°C and Ta = +25°C are
guaranteed by design and characterization.

Note 2: Input gain range specifications met over this band.

Note 3: In-band IIP3 test conditions: GC1 set to provide the nominal baseband output drive when mixing down a -23dBm tone at
2175MHz to 5MHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at
-26dBm each are applied at 2174MHz and 2175MHz. The IM3 tone at 3MHz is measured at baseband, but is referred to the
RF input.

Note 4: Out-of-band IIP3 test conditions: GC1 set to provide nominal baseband output drive when mixing down a -23dBm tone at
2175MHz to 5MHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at
-20dBm each are applied at 2070MHz and 1975MHz. The IM3 tone at 5SMHz is measured at baseband, but is referred to the
RF input.

Note 5: Input IP2 test conditions: GC1 set to provide nominal baseband output drive when mixing down a -23dBm tone at 2175MHz
to 5MHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at -20dBm
each are applied at 925MHz and 1250MHz. The IM2 tone at 5SMHz is measured at baseband, but is referred to the RF input.

Note 6: Adjacent channel protection test conditions: GC1 is set to provide the nominal baseband output drive with a 2110MHz
27.5Mbaud signal at -55dBm. GC2 set for mid-scale. The test signal shall be set for PR = 7/8 and SNR of -8.5dB. An adja-
cent channel at +40MHz is added at -25dBm. DVB-S BER performance of 2E-4 shall be maintained for the desired signal.
GC2 may be adjusted for best performance.

Note 7: Guaranteed by design and characterization at Ta = +25°C.

Note 8: See Table 16 for crystal ESR requirements.
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BT (E45 14
(MAX2112 Evaluation Kit: Vcc = +3.3V, Ta = +25°C, baseband output frequency = 5SMHz; Vgc1 = +1.2V, default register settings
except BBG[3:0] = 1011.)

STANDBY MODE SUPPLY CURRENT SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. BASEBAND FILTER CUTOFF FREQUENCY
%8 T 5 30 5 104 o
Th=+85°C : : Az
97 < S =
1 — 5 29 / g 102 /|
9 Ta=+85°C | e = 100
= e = 28 ~ = /|
S Ta=+25°C ] E “ >/§< 7 E % ] i
z % = —  Z ~ ’/ o E 7
% % | % / ~ / Ta=+25°C % o / /
S L /T S 26 ,// = S / pd
% : L1 7 g % 7
S 9 Tp=-40°C > 95 pd 2 9 /|
> ™S “° 7 [l A
0 [— 24 Th=-40°C % / v
89 — ' ‘ 8
88 23 84
30 31 32 33 34 35 36 30 31 32 33 34 35 36 4 8 1216 20 24 28 32 36 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) BASEBAND FILTER CUTOFF FREQUENCY (MHz)
QUADRATURE MAGNITUDE MATCHING
HD3 vs. Vout QUADRATURE PHASE vs. LO FREQUENCY vs. LO FREQUENCY
10 - 935 ; ; 10 ; ; -
= 15 g fBASEBAND = 10MHz E = 08 feaseBAND = T0MHz %
3 - S | | = - Y =
L § 25 ‘ : 5 o \ §
o - = o S = S
= 0 _ Ta=+25°C = = 06 TA125°C
S o 910 = 04
E) £ m’»ﬁ Ta=+85°C L 02
& a 905 ,A = &A—\M
% -3 / / % k 'I"‘ﬁ. e o™ A :~'\S-" % 0 LNSA
= A = A~
2 40 v '% 89.5 =) /w-\r\,-
S 45 // S 5 Ta=-40°C £ 04 Ta=-40°C
é -50 ~ é 06 TA=+85°C
2 875 s
o -55 S 08
-60 86.5 A0
10 15 20 25 30 35 900 1200 1500 1800 2100 2400 900 1200 1500 1800 2100 2400
Vour (Vp-p) LO FREQUENCY (MHz) LO FREQUENCY (MH2)
QUADRATURE PHASE QUADRATURE MAGNITUDE MATCHING BASEBAND FILTER
vs. BASEBAND FREQUENCY vs. BASEBAND FREQUENCY FREQUENCY RESPONSE
95 ; £ 10 ‘ : 2 0 —— N
flo = 925MHz P = il = 925MHz g \ g
25 - 2 0 2
~ Ta=485°C = £ 06 = 8 4 \ -
< 915 = o
o 04 Th=+85C o
2 N | — = A g -30 \
S = w02 =
& 905 o g \ 2 \
AT T 7] o= P r \
= =425 _ 5 3 \
= 895 A Ty =-40°C = 02 — S
3 885 £ 04 & \
' = Ta=+5C 1, 40C 2 60 N
% -06 @ \
7 = ]
ors 3 08 0
86.5 40 -80
0 4 8 12 16 2 0 4 8 2 16 2 0 20 40 60 80
BASEBAND FREQUENCY (MHz) BASEBAND FREQUENCY (MHz) BASEBAND FREQUENCY (MHz)
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(MAX2112 Evaluation Kit: Vcc = +3.3V, Ta = +25°C, baseband output frequency = 5SMHz; Vgc1 = +1.2V, default register settings
except BBG[3:0] = 1011.)

BASEBAND FILTER HIGHPASS PROGRAMMED f.3qg FREQUENCY BASEBAND FILTER 3dB FREQUENCY
FREQUENCY RESPONSE vs. MEASURED f.34g FREQUENCY vs. TEMPERATURE
2 . 45 —r———————— . 10 -
3 — - g T T 2
. . LPF(7:0] = 12 + (f3qg - 4MHz) / 290kHz : 06 L NORMALIZED TO Tn 25 :
— B! 2 = E) S
= /gf = = = = 06
S . = = N
2 2 / S 4 = 04 S
= / = = 02 \\
] L
% -6 // & s % 0 \\
= 8 2 =
s 5| / = / 02 I~
= / 2 1 7 2 04
2 = 4 2 4
£ 10 2 1 &
- = g 06
12 E
5 -0.8
14 0 -10
100 1000 10,000 0 5 10 15 20 25 30 35 40 45 40 20 0 20 4 60 8
BASEBAND FREQUENCY (MH2) PROGRAMMED f.335 FREQUENCY (MHz) TEMPERATURE (°C)
INPUT POWER vs. Vge1 NOISE FIGURE vs. FREQUENCY NOISE FIGURE vs. INPUT POWER
10 105 70

1 T 1
ADJUST BBGI3:0] FOR 1Vp_p BASEBAND
100 |OUTPUTWITHPy=-75dBm — | | ~

AND Vg = 0.5V ‘
| /

95 Ta=+85°C
‘ ~ /

ADJUST BBGI3:0] FOR 1Vp.p
| BASEBAND OUTPUT WITH

Py = -75dBm AND Vgc1 = 0.5V. /
fL0 = 1500MHz
50 | /
| /
_L700 pad /
90 TA_”OC\y/ 7 /
> 30
A /
e

85
20 7/
-60
8.0 Ta=1+25°C 10 ‘/
-70 p——

1 1 1 1
ADJUST BBG(3:0] FOR 1Vp-p BASEBAND
O ToutPUTWITH 1 | —
10 | P=-75dBm AND Vg1 = 05

MAX2112 toc13

60

MAX2112 toc11
MAX2112 toc12

NOISE FIGURE (dB)

INPUT POWER (dBm)
o & 8
|
=
n
&
3
=
1
&
& |
NOISE FIGURE (dB)

|/ ]
-80 75 0
05 1.0 15 20 25 30 900 1100 1300 1500 1700 1900 2100 2300 80 -70 -60 -50 -40 -30 20 -10 O
Veet (V) FREQUENCY (MHz) INPUT POWER (dBm)
OUT-OF-BAND IIP3 vs. INPUT POWER IN-BAND IIP3 vs. INPUT POWER 1IP2 vs. INPUT POWER
30 _— - 30 _— o 60 —_— o
SEE NOTE 4 ON PAGE 4 FOR CONDITIONS ] SEE NOTE 3 ON PAGE 4 FOR CONDITIONS 3 SEE NOTE 5 ON PAGE 4 FOR CONDITIONS B
- [ 20 1 /|
20 AT 15 E 50 7z
— / = 10 / = L — =
E / _ // 40 /
= 10 / g 0 s /
[aN8 - —_
: / / §
Z 0 / = / ~
s = 2 / g 5 /
S / < /
= -10 7 = 30 "4
3 / / 10 /
S -40 7
-20 - / 0
/ 50 7/
-30 -60 -10
80 -70 -60 -50 -40 -30 -20 -10 O 80 70 -60 -50 -40 -30 -20 -10 0 80 70 -60 -50 -40 -30 20 -10 0
INPUT POWER (dBm) INPUT POWER (dBm) INPUT POWER (dBm)
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(MAX2112 Evaluation Kit: Vcc = +3.3V, Ta = +25°C, baseband output frequency = 5SMHz; Vgc1 = +1.2V, default register settings
except BBG[3:0] = 1011.)

INPUT RETURN LOSS vs. FREQUENCY PHASE NOISE AT 10kHz OFFSET vs.
0 = CHANNEL FREQUENCY
= 90 2
s s )
8 S |z
[99) -
§ -10 Vact =0.5Y % -05 /
2 S — S
g -15 ‘\ E /‘f
o <<
= /\ £ -100 /
R ~———T7 \_ \ =)
20 S— =
I \_X 3
Vgt =27V =
5 GC1 a
900 1125 1350 1575 1800 2025 2250 05
FREQUENCY (MHz) 925 1115 1305 1495 1685 1875 2065 2255
CHANNEL FREQUENCY (MH2)
PHASE NOISE vs. OFFSET FREQUENCY LO LEAKAGE vs. LO FREQUENCY
-90 . 70 ; ; .
= g MEASURED AT RF INPUT 2
\\.. £ 5
N 2 g
.‘h“_-‘- = =
= -100 my 75
pu —
> \ =5
£ g
7] &
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2 \ e
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G \
120 N -85
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0 T "
1.0E+03 1.0E+04 1.0E+05 1.0E+06 95 1175 1425 1675 1925 2175
OFFSET FREQUENCY (Hz) LO FREQUENCY (MHz)
VCO: KV vs. VTUNE
450 .
400 N .
350 ‘\ SUB-BAND 23 -
300 AN ’/
= N
5 250 ~
= N
= 200 SUB-BAND 12
= Y N
150
100 7‘\\ S
50 ['suB-BAND 0 —
\
0
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13| vee syn | PG AR B O S 33V IR L, R RS 145 M (L B
- InNFELEY, HH S E|GND. HHRA M fLARRE S He i 2. L .

14 XTAL mm R IR G AR b, R — AN AN B IR A R AR S InFHL A B BRI HLES , 1555 LB

15 REFOUT SRR e Sy . DKl I L s 06 200 R B LI FELAY

6 | Voo DIG | BCTEBALE ) R PR RS 33V MR, 15T R ST 1 MR o B e — 4
- InNFHLZ, KHZ2EKHIGND. AN ZEBT LR S et iE gt .

17 QOUTY | skt sttt LA 4TnFs A6 VLA & ST A

8 Q0UT- & EEH i, I — 4TI FERA ARG EERS TIPS

o IS A A A A

21 IDC+ _— - \

s T T3 T8 A B S VA UE , FEIDC-FIIDCH 2 [A) 3 $% — 4 TnF R B HLZE

23 QDC+ N T, N o , [ v s

2 anc. Qi & FHr H i e VRBCHE , 7EQDC-FIQDCH 2 [] % — A 4TnF P B HL 2

o VOO BR | EAFHLBEAI LI B JEBEEI 3V KM R, AT AL AT 6 A (RS — A LR

BB EIGND. MR 2R AT fLRRE S e st 4.

MAXIM




RN BT,
HFDVB-S2Z %

5B R (%)
Bl B Ihak
26 SDA 2EAATHER D, WE A= IkQHM ERIE Vee.
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1. FEHREE

REG |REGISTER | READ/ | REG MSB LSB
NUMBER| NAME | WRITE | ADDRESS DATA BYTE
D[7] D[6] D[5] D[4] D[3] D[2] | D[1] | DI[O]
1 N",\D/l'g'Bder Write |  0x00 FR1AC N[14] N[13] N[12] N1 | o) | N | NG
2 N'Eg’éder Write 0x01 N[7] N[6] N[5] N[4] N[3] N[2] | N[1] | N[O]
Charge . CPMP[1] | CPMP[0] | CPLIN[1] | CPLIN[O]
3 pumy | Write 0X02 ] ] 0 1 F[19] | F18] | F[17] | Fl16]
F-Divider .
4 VB Write 0x03 F[15] F[14] F[13] F[12] F[11] | Fr1o] | Fop | Frel
5 F'Eig";er Write 0x04 FI7] FI6] FI5] F[4] FI3] Fiel | F11 | Flo]
XTAL
6 Divider | Write 0x05 XD[2] XD[1] XDI[0] R[4] R3] RI2] | R[] | RIO]
R-Divider
PLL Write 0x06 D24 CPS ICP X X X X X
VCO Write 0x07 vcors] | veora) | veore) | veorty | veopo] | vas | abL | ADE
9 LPF Write 0x08 LPF[7] LPF[6] LPF[5] LPF[4] LPF3] | LPF[2]] LPF1]] LPF(O]
10 Control | Write 0x09 STBY X PV\gDN X BBG[3] |BBG[2]|BBG[1]|BBGO]
. PLL DIV VCO BB RFMIX |RFVGA| FE
11 Shutdown | Write 0x0A X 0 o 0 o o 0 0
ID | LD | LD
12 Test Write | oxos | CPTSTIEl | CPTSTI] | CPTSTIO] X TURBO |\ uxg21 [Mux(1] [ Mux(o]
0 0 0 1
0 0 0
13 Stﬁ;“? Read | 0x0C POR VASA VASE LD X X X X
14 Sty?;“z Read | O0xOD |VCOSBR[4]|VCOSBR[3]| VCOSBRI2] | VCOSBR[1] | VCOSBRI0] | ADC[2]| ADC[1] | ADCI[O]
X = TIx. 0=®_&EN0", HFIL) Wiz, 1=®&X“1", HTFI) IWi.

MAXIMN 9

clLeXVIN



MAX2112

EEME TS,
HFDVB-S2 &%
R2. NO3iizsMSBEH Z88

BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
FRAC 7 1 Users must program to 1 upon powering up the device.
N[14:8] 6-0 0000000 Sets the most significant bits of the PLL integer-divide number (N). N can
range from 19 to 251.
3. NGz LSBH 7788
BIT NAME | BIT LOCATION (0 =LSB) | DEFAULT FUNCTION
N[7:0] 7.0 00100011 Sets the least significant bits of the PLL integer-divide number. N can range
from 19 to 251.
e ==
x4 BEARFFH
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
CPMP[1:0] 7.6 00 Chargg—pump m|n|mym pulse width. Users must program to 00 upon
powering up the device.
CPLIN[1:0] 5.4 00 Controlg charge-pump linearity. Users must program to 01 upon powering up
the device.
) Sets the 4 most significant bits of the PLL fractional divide number.
F119:16] 30 0010 Default value is F = 194,180 decimal.
*5. Fa3MsEMSBE 1728
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
) g Sets the most significant bits of the PLL fractional-divide number (F).
F115:8] -0 oo Default value is F = 194,180 decimal.
*6. FoinsRLSBH 7=
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
F[7:0] 7.0 10000100 Sets the least significant bits of the PLL fractional-divide number (F).

Default value is F = 194,180 decimal.

R7. XTALEZ HMEMSEMHSHZFFRE

BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION

Sets the crystal-divider setting.
000 = Divide by 1.
001 = Divide by 2.

XD[2:0] 7-5 000 011 = Divide by 3.
100 = Divide by 4.
101 through 110 = All divide values from 5 (101) to 7 (110).
111 = Divide by 8.
Sets the PLL reference-divider (R) number. Users must program to 00001

R[4:0] 4-0 00001 upon powering up the device.
00001 = Divide by 1; other values are not tested.

10 N AXI/V
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BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
VCO divider setting.
D24 7 1 0 = Divide by 2. Use for LO frequencies > 1125MHz.
1 = Divide by 4. Use for LO frequencies < 1125MHz.
Charge-pump current mode.
CPS 6 1 0 = Charge-pump current controlled by ICP bit.
1 = Charge-pump current controlled by VCO autoselect (VAS).
Charge-pump current.
ICP 5 0 0 = 600pA typical.
1 = 1200pA typical.
X 4-0 X Don't care.
*9. VCOF 7=
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
VCO[4:0] 7.3 11001 antrols which VCO is actlyated when using manual VCO programmmg mode.
This also serves as the starting point for the VCO autoselection (VAS) mode.
VCO autoselection (VAS) circuit.
VAS 2 1 0 = Disable VCO selection must be programmed through |12C.
1 = Enable VCO selection controlled by autoselection circuit.
Enables or disables the VCO tuning voltage ADC latch when the VCO
autoselect mode (VAS) is disabled.
ADL ! 0 0 = Disables the ADC latch.
1 = Latches the ADC value.
Enables or disables VCO tuning voltage ADC read when the VCO autoselect
mode (VAS) is disabled.
ADE 0 0 0 = Disables ADC read.
1 = Enables ADC read.
v g s —_—
x10. [RBIRK BT 7R
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
Sets the baseband lowpass filter 3dB corner frequency.
LPF[7:0] 7-0 01001011 | f.3gB = 4MHz + (LPF[7:0]dec - 12) x 290kHz.

Default value equates to f-3gB = 22.27MHz typical.

MAXIMN
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x®11. BHFES

BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
Software standby control.
STBY 7 0 0 = Normal operation.
1 = Disables the signal path and frequency synthesizer leaving only the 2-wire
bus, crystal oscillator, XTALOUT buffer, and XTALOUT buffer divider active.
X 6 X Don't care.
Factory use only.
PWDN 5 0 0 = Normal operation;
other value is not tested.
X 4 X Don't care.
Baseband gain setting (1dB typical per step).
BBG[3:0] 30 0000 0000 = Minimum gain (0dB, default).
1111 = Maximum gain (15dB typical).
x12. XthFF=R
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
X 7 X Don't care.
PLL enable.
PLL 6 0 0 = Normal operation.
1 = Shuts down the PLL. Value not tested.
Divider enable.
DIV 5 0 0 = Normal operation.
1 = Shuts down the divider. Value not tested.
VCO enable.
VCO 4 0 0 = Normal operation.
1 = Shuts down the VCO. Value not tested.
Baseband enable.
BB 3 0 0 = Normal operation.
1 = Shuts down the baseband. Value not tested.
RF mixer enable.
RFMIX 2 0 0 = Normal operation.
1 = Shuts down the RF mixer. Value not tested.
RF VGA enable.
RFVGA 1 0 0 = Normal operation.
1 = Shuts down the RF VGA. Value not tested.
Front-end enable.
FE 0 0 0 = Normal operation.

1 = Shuts down the front-end. Value not tested.

12
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F13. MikF7F=R

BIT NAME | BIT LOCATION (0 =LSB) | DEFAULT FUNCTION
) 3 Charge-pump test modes.

CPTST[2:0] 7-5 0001 500 = Normal operation (default).

X 4 X Don't care.
TURBO 3 0 Charge-pump fast lock. . ‘
Users must program to 1 after powering up the device.

\ REFOUT output.

LOMUX(2:0] 20 000 000 = Normal operation. Other values are not tested.

T4 REFU15EH

BIT NAME

BIT LOCATION (0 = LSB)

FUNCTION

POR

Power-on reset status.

0 = Chip status register has been read with a stop condition since last power-on.

1 = Power-on reset (power cycle) has occurred. Default values have been loaded in
registers.

VASA

Indicates whether VCO autoselection was successful.
0 = Indicates the autoselect function is disabled or unsuccessful VCO selection.
1 = Indicates successful VCO autoselection.

VASE

Status indicator for the autoselect function.
0 = Indicates the autoselect function is active.
1 = Indicates the autoselect process is inactive.

LD

PLL lock detector. TURBO bit must be programmed to 1 for valid LD reading.
0 = Unlocked.
1 = Locked.

3:0

Don't care.

R15. KEFH2F =R

BIT NAME BIT LOCATION (0 = LSB) FUNCTION
VCOSBR[4:0] 7-3 VCO band readback.
VAS ADC output readback.
000 = Out of lock.
001 = Locked.
ADC[2:0] 2-0 010 = VAS locked.
101 = VAS locked.
110 = Locked.
111 = Out of lock.
/1K1 13
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24 T#EO
MAX211 2R 2R 2CHA AT O, B B fT 5B (SDA)
HIER AT I 4 4% (SCL)4 A% . SDAFISCLAE® DL 5 ik 400k Hz
FKTBSF o 451 25 7 (68l SE I MAX 2112 55 3 48 1] 5% 22 i) ) 3L 1)
WE. EEHEE RSB EY, ESCLES #1T
Bl . MAX2112 HBEFE B, RES ¥ B0 K%
B FEEIEFEICk A FEHOEEE. T EHITIERR
BEETE, SDAMISCLAZIE 1T 70 &6 LB (1kQ B 8 K )
P, ERCAPHY Y RAMAX211209 Ve h S 5%
B SCLI 5 Ja 303 4% i 107 %00, MAX2112%m A stk th 1
AT B DT BB 3 (8 Ao B84 11 137 ACK/NACK) .
SCLS i fik b 4y 55 B - 3 18] SDA B dfe b AR Hife g . 24
SCL K i JF AR Hr kA sE I, SDA BIZAS AL B A Jy 2 45 115 5
(12 % STARTHISTOP#FK41) . R RI-RT, SDAA
SCL &R R e FELF- .

STARTHISTOP & 14
F Pt e i START 144 (S) Ja 3 — Wk A%, SCL 4=
A SDA M e B P Bk A8 Sy AIK H - B 7 £ — ASSTART 2% 4.
F 7 il 7% DL STOP 2% /4(P) 28 1k A% 5, SCL Ky i B P SDA
AR HEL - k2 > s - B P A — AN STOP 454«

R B FOFE R 5% 1
HOHE AL S R A — B 2E L (ACK) B8 — A~ HE B & A
(NACK). F45HI 8 FIMAX2112 (MBS FB 2 77 A B 2
NT NS, BRI e X I B B 2 ok i (B9
ANk ) T 2 BT SDAFIAR , I8 HL e i 4 16 w55 £
AR R T

AT FEARNEAR S, RO R AL X R A I ke 1
THfT Z Hir K SDAL w7, F ELAE I bk e ) e B ~F- 399 ] £
FESDA Jy e BP0 R 25 67 T LA A 0 B 2k L v i ff A%
. AERRCER AT B R 58 R A B I T B 5 BOROHE 1%
SR, B A SR O, R T s o TR S T
Zl 5 .

Mt
MAX2112 A T Mt dE, 1% sk #E START &4 )5 & 3% DL
Jashil s . MHhE i N ERE E S8 1100000, 7074k 2 J5 /Y
S L(R/W) P E HEAT RN I S B HRAE .
MAX21123%E 2245 75 START &1, Wbl ZFESTART &1
25 . SRS KR, 4% SDARLAR — AN
B EIAGEAT IV AR AR R RAW L A IR S 1 & 4 i el % 1%
BB D).
ADDRS| 4, WE/E#ik A C0/C1; ADDRE|
Vee, WE/AgEHE R C2/C3.

SLAVE ADDRESS
- N\
S 1t 1 0 0 0 0 0
o | RW  ACK
[ 1
sCL | 1 2 3 4 5 6 7 8 9
[ 1. ADDR 5| Jii#Z B I MAX21 12 M #0115
S5

BRI S &4)E, MAX2112 foif 56 — 17 o4
AT B B BN A SRR T A A AT B A

B T HIRE & START &4, FFKEJG & 2% 700 K ik Al
EHEHMIR/W =0), FFIH—REHE. MAX21127E )
BRI M7 5 K HBACK. RG, B FHEE0M
e BT A5 — T e i ik &k A MRS E £
MR A7 R b)Y . QNSRBI 2 T %k, TPl asar
U — 71 5 ARG E e BiR RS
MR E A . WA B AFFR, MAX2112
SFW R HACK. 4 nT DLEEMAX2 11250k b2 i,
I 1% i o E S e BOR BRI EB A 4, ol L=
A= STOP &M A f5 4 . 72 T 45161 #% 7= 4 STOP & )/ & 1k
AR,

WRITE DEVICE _ WRITE REGISTER WRITE DATA TO WRITE DATATO WRITE DATA TO
R ACK ACK ACK ACK ACK
START ADDRESS W) AC ADDRESS | peastermon | A | peaistermor | A% | resistero02 | AC STOP
1100000 0 — 0x00 — 0x0E — 0xD8 — OxE1 —
2. fIF: H#O0xO0E. OxDSHIOXE] 4G A & f7#%0-2
14 N1/
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S| DEVICE | p REGISTER S| DEVICE |om REG 00 REG 01 REGO2 | s
T | ADDRESS A'| ADDRESS | A | T | ADDRESS Al pAaa |[A| DA | A DA |l T
A C Cla C C C ¢l
? 1100000 o | K| oooooo00 | K ? 1100000 1L K] woomo | K| woooex | K| woomox | k| p
B3, B MEERF 17 a AR o
o = = "
BAM  £16. MEESREIRAXEER

B A, MAX2112 SRt E 8 Hlesxt — s 24
RS A A A AT EARAE .

R R HIA & H START &4, FHl T 14 % 707 M b 1 F
I E#ERINRW =0), FFE—WEHRE. MAX21127E A
I B M HE T 5 & HIACK. SRJG M2k s hlge i &
TR AT AR (AT A A IS R,
AL 3% itk BEAT B 28 . $ 8 2k T i 8% & START
S, FFBE S L 5T O0 A b A LA SR AL (RIW = 1)
MAX21 1278 i S U 2 A ik 7745 J5 & HHACK. 42 T3k
MAX2112FF 4 7E B4 SCLI b & A % i 508, MSBERT .
FESEOAIT A I, TRl a8 T UK Y ACK L4k S B
LAY, BUE A LR HINACK DL B4 . 2 E M H
B AE FFE g8 & 1 STOP &5 A & 45k

B34 T NEFAF 20 28 2 USRI f 7 7]

NAES

MAX2112RE6544925MHz 2 2175MHz G B I REE B BT

AR FEAT QG S . ZanFnl A T2+ DBS 1A 1 45 .
RF#IA

MAX21 12 RF%i A N ERICEC S 75Q, AP L s 3 —
W B A, 5% AL FHLE.

RF#Z a2

MAX2112 2F — /> ] A8 38 4 AR M A BOR A%, $24L73dB I
RF# 25 50 . B RS HI(VGO(E 5 MTEE Z0.5V (5
NER)FN 2.7V (K E).-

B AT AL
HEISCHL I A 25 O B8 0548 08 1 5B 1) T 45 30 26

TGH, $K1dB. 1% VGA RS & ] i SPTHE M 3 & 4 il o
£ 2519 BBG[3:0M A7 TiC & -

MAXIMN

ESRmAX (Q) XTAL FREQUENCY (MHz)
80 12 < fxTaL <= 14
60 14 < fxTaL = 30

MAX2112 & — AT gnfe 7 AR TR 4%, IR 25 Y
-3dB A1 2 3 3 AP 38 DRz 7 A A A O LPE[ -0 6 AT RC &
B S 4MHz £40MHz . LPF[7:01 /9 $E 2 i DA R 2 e -
LPE[7:0)gec = (F30p - 4MHz)/0.29MHz + 12,
Hr g 1Y $A7 W MHz.
R SRR SR R R E AR, S H M
T T fE 474 9 Supply Current vs. Baseband Filter Cutoff
Frequency #H £k .

=0k S
AT BRIETQ% M sh SV Bl R R BR B R AR S . fE
IDC+HITDC- 2 ] 3% #2 — A HMARHL A, 4 FiC Ll 3 A 5 T U
Pt FEQDC+HIQDC-Z |14 8 — LA, A4 QIlIE /Y
FE TR A . BN T ATF R SMERHLE, LA — A
R 59 250Hz 9 4 7Y iy 3 JE AR -

XTAL#R % 88

MAX211248 & RS i B iR dn , 1F Jof i 2 i
RN S HZN . AN RTE A InFRA 5 iEm
RIEHEEE . Kk SRR AR RESEIT S 14 (XTAL
SUENACE, DU R s/ N AR . 2T R AR(XTAL)
HIESR (FFRUER R ZK, 15 0L 16.

VCOH #1i£#E(VAS)

MAX2112845244~VCO, APRAFE n] i it & VCO 27 17
PVCO4:01 FEhEHE . VCOREET LM S FE T 2%
FaRE#EERL).
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MAX21124 7] DU i VCO 75 77 2% 19 VAS 1 & 137 1 3 ik
BVCO. —HE AR LSB A 1785 F(REG 5), VASHi
REASEIBIDE R

MR AN AR T FRAF I IAFZAIMSBE, FAF
SBHLSBF v M AEREESR, UE3IVCORF®
BINEE. TEAFARMVCO[4:0] 5 AVCOME, HHAERN
VCO B ghi e 5.

A, REFWIFFASNVASEMEE, RUH
BEBREC AR . B BARIESS . VASEFIVASA
P B AL, BT RE R VCORT RLMCIR 28 5745 2 37 47 2 T2 L
(BEFE1S). MPIHREM, VASAKPEE, M VASEW
BHAL. XRARCLLRLERAFRIAEEMNVCO, X
o195 20 308 R 2 A A X PR T 2 8 9 1) V CO g g A3 331 [
PUSM AT

VS BB 2% £ TMAX2112/MAX2120 VCO H #h ik #
(VAS)I I FHZE1C -

3{zADC

MAX21 12 N #BHE — N30 ADC, R VCO RS 5| i
(VTUNE). iX~ADCA] Fsk A2 VCO R e IR 74 -

£R17. ADCHT S FOHIERTS

ADC[2:0] LOCK STATUS
000 Out of lock
001 Locked
010 VAS locked
101 VAS locked
110 Locked
111 Out of lock
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