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ABSOLUTE MAXIMUM RATINGS

AVDD IO AGND ... -0.3V to +3.9V Continuous Power Dissipation (Ta = +70°C)

DVpp3 to DGND ..-0.3Vto +3.9V 64-Pin TQFP (derate 25mW/°C above +70°C)........... 2000mwW
DVDD tO DGND ..o -0.3Vto +2.8V Operating Temperature Range............ccccoevveennene

AGND to DGND.....ooviiiiiiiiiie -0.3V to +0.3V Junction Temperature............coocoviiiiiiiiii

All Other Pins Storage Temperature Range ................

Current into ANy PiN.....oiiii +100mA Lead Temperature (soldering, 10s)

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

ELECTRICAL CHARACTERISTICS
(AVpp = DVppa = +3.3V, DVpp = VReGOUT, AGND = DGND = STBY = 0, Ta = 0°C to +70°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
, AVDD, | (Note 1) 3.0 36
Operating Supply Voltage Range DVpD3 V
DVbD 25
Receive | Clock 250
mode No clock (Note 1) 175 220 260
Clock 250
Normal
Quiescent Supply Current IDD operation No clock 175 220 260 mA
Transmit (Note 1)
mode Clock 160
Receiver disabled,
SHRCV =high | No clock 100 135 165
(Note 1)
Clock 20
Standby Supply Current mA
No clock (Note 1) 5
Regulator Output VREGOUT 2.4 V
Output-Voltage High VOH (Note 1) 2.4 \
Output-Voltage Low VoL (Note 1) 0.4 \
LOGIC-INPUT CHARACTERISTIC
Input High Voltage VIH 2.0 \
Input Low Voltage ViL 0.8 V
Input Leakage Current High IIH Vi = Vbp (Note 1) +5 PA
Input Leakage Current Low I ViL = 0 (Note 1) -5 HA
ANALOG-TO-DIGITAL CONVERTER (ADC) CHARACTERISTICS
Resolution N 10 Bits
Integral Nonlinearity INL 2.1 LSB
Differential Nonlinearity DNL 0.4 LSB
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVppa = +3.3V, DVpp = VREGOUT, AGND = DGND = STBY = 0, Ta = 0°C to +70°C, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL-TO-ANALOG CONVERTER (DAC) CHARACTERISTICS
Resolution N 10 Bits
Integral Nonlinearity INL 0.4 LSB
Differential Nonlinearity DNL 0.3 LSB
Two-Tone Third-Order Distortion M3 | Twotones at 17MHz and 18MHz, 1Vp-p. 54 dB
differential

RECEIVER CHARACTERISTICS

Common-Mode Voltage Pins PLIP/PLIN 1.6 \

Input Impedance per Pin ZIN Between pins PLIP, PLIN, and GND at 12 MHz 875 Q

Two-Tone Third-Order Distortion M3 | WO tones at 17MHz and 18MHz, 1Vp-p, 53 dB
differential

AGC Gain Range AGC 54 dB

Lowpass-Filter Corner Frequency 21 MHz

Lowpass-Filter Ripple 1.5 dB

TRANSMITTER CHARACTERISTICS

Common-Mode Voltage At pins PLOP/PLON 1.6 \

QOutput Impedance per Pin ZouT Between pins PLOP, PLON, and GND at 12MHz 134 Q

. Predriver gain = -6dB 2.4 )

Output-Voltage Swing at 12MHz - - Vp.p diff
Predriver gain = +3dB 6.0

Short-Circuit Current Isc 230 mA

Two-Tone Third-Order Distortion M3 | TWotones at 17MHz and 18MHz, 1Vp-p, 35 50 70 dB
differential (Note 1)

Lowpass-Filter Corner Frequency 21 MHz

Lowpass-Filter Ripple 1.5 dB

Minimum Line Impedance <1dB output swing variation 10 o

Capability <1dB linearity variation

MAXIMN 3
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TIMING CHARACTERISTICS

(AVpD = DVpp3 = +3.3V, DVpD = VREGOUT, AGND = DGND = STBY = 0, Ta = 0°C to +70°C, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Frequency 50 MHz
CLK Tolerance -25 +25 ppm
CLK Fgll to ADC Data Output {ADCO > ns
Valid Time
CLK Fall to DAC Data Latch Time tDACI 3 ns

Note 1: Guaranteed by production test at Ta = +27°C and Ta = +70°C and by design and characterization at Ta = 0°C.

i =% AR
WmF e Hae
1,5,9, 10, 13,
17, 28, 32, 52, AGND FHATgIZ VR
53, 56, 57
2,6, 12,15, 16, AV FHOJEREE, AVppBREESERH IS, 3.0V~3.6VTY, 0. 1pFDA 7 TAVppZE
29, 54, 55, 60 oD AGNDIZ/NA/XZLTLES LY,
3 PLIP ACENEDIEAS
4 PLIN ACENEDEAT
7 CEXT AT AT T DEHR. 10nFOO 7T ZCextEAGNDORBICHEHE L TS /ZS0,
8 Rext AT DER . 25kQDEIERExTEAGNDDRBIIZIEHR L TS0,
11 PLOP ACEBNHFDIEH S
14 PLON ACENEDEH S
18 VRegouT | BEELF 1L —5HP, BEENMEICT DICIE. VREcouTZDVpplciE i L TS EE 0,
19, 26, 49 DVbD 2VDT A O INEBEAN, BEEEICTDICIE. VRegouTicEHRL TS ZE 0\,
20, 27, 34, 40, — s .
47,50 DGND FAOIINTSUR
21 SDI/O SUTITF—=FDAN/EH
22 SCLK 7oy omMAA
03 sHRoy | LT/ D2ry NIV, L2 —/NaNTD =50 BITE, SHROVENAIZLTLEE L,
BEEEICTDICIE. O—ICLTLES 0,
SRERY BE— RDA ~—TILHE, DAD [9 : O] WA[/ Ny 7 7 Z5mE E— RIZT D113, ENREAD
24 ENREAD | Z/\TICLTL2E . T—#I3. Digital PHYDBAFEMDACITEESINE I, ENREADESIC
SO TEEINERINET,
25 Cs TOTATINA, FvUTBIRAD. NBEFZAVEBRBTDICIE. CSENAIZLTLES 0,
30.37 41 44 DV T4 OYINEREE, DVppsBREEBEEHEIL. 3.0V~3.6VTT, WHFICTEDREITEIELT
PR D bD3 0.1uF3> 729 TDVpp3ZEDGNDIZ/ XA /XX L TLEE b,
31 CLK S50MHzD I R T LAY I AN
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i FERBA(# =)

33 DAD9 DAC/ADCAA/EADMSBF—5EY b, 10EY b, BOMHzOMARB T « X I -7 FATHEIV
FFOT-FAOFZIIWAVN=FDAN/EN, T—FIINAFIEXTY,

35 DADS DAC/ADC)\jj/HjjjOJ?‘—Ql:“y ~8, 10EY b, BOMHzONAET 14 &I -7FHOATEXV
FFOT-FA4FZIIWAVN=FDANH/EN, T—FIINAFIEXTT,

36 DAD7 DAC/ADC)UJ/Hjjj@?—& Ev k7, 10EY b, BOMHZOR AR T 4 2FZIL-7HOTdEXVC
FPHAT-FAOZIWAVIN=FDAN/E S, T—FIFINAFIRERTT,

38 DADG DAC/ADCAN/HADT—FEY k6, 10EY by SOMHzORBET 1 25 )IL-7FATHLU
PFAT-FAOZINAVIN=IDAN/ K T—FIFNAFIREKXTT,

39 DAD5S DAC/ADCAN/HADT—5E Y ;5. 10EY b 5B0MHzONBET 14 2 ZII-FFHATB LV
FFOT-FA4HZINAVN=FDAH/ . T—FIENAFIUFERTT,

42 DAD4 DAC/ADCAN/HADT—5EY ~, 10EY b 50MHzONBET 14 2Z I -7FHATdB LV
FPHAT-F4 OZNWAVIN=FDAN/E N, T—FIINAFIERTT,

43 DAD3 DAC/ADCAN/HADT—5EY ;3. 10EY b BOMHzONBET 1« 2ZI-F7FHATE LV
FFOT-FA4OHZINAVN=FDAH/ . T—FIENAFUERTT,

45 DAD2 DAC/ADC)UJ/Hj?JOD?—QE‘y ~2, 10EY b BOMHZORBET 4 OZIL-7FATB KV
FFOT-FTAOFZINAVN=IDAN/ N, T—FIENAFIERTY,

46 DAD1 DAC/ADCAN/HADFT—5EY ~, 10EY b B0MHzOR BB T« PFI-7FOTdBELV
FFOT-FAOFZIIWNAVN= DA/ N, T—FIINAFIERXTT,

48 DADO DAC/ADCAD/EBHADLSBTF—FEY b, 10EY by 5OMHZORARBET 14 O FIL-7FHATELV
FFOT-FTAOFZINAVN=F DA/ N, T—FIINAFIERTY,

51 FREEZE TITATINA, 7 )—=ZXF—RDA*—T ), AGCHEIEET!)—XEF— RIZTDICIE. FREEZEZ/\1IC
LTLES e TIEBR=2/\2 RF Y TTEEHNMBARIDIBEIT. FREEZEZO—ICLTLES 0.

58, 59 I.C. AEIERR. CNODHFETO—T 1 VIREICL TS0

61 ENTX TIOTATINA, REDAH—T e NSTURAIVZEAX—TILTBICIE. ENTXENAIZLT
<I2Ee MIUVRAIVUHERSAZRT—MMITDICIE. ENTXEO—ICLTLEE LY,

62 SWR TOTATNAL LOZZERIZDA X—T e LIRIBEBAKT— RIZTBICIE. SWRE/NAIZLTL S0,

63 RESETIN FOT470— Uty bAS, MAX2980% !tz hE—RICTSITIE. RESETINZO—ICLTLZE
Uty MFICCLKZ D) =S Z 0 JFE— RISRELTL S\ BEUEY M YUVZIEIZ100ns T,

64 stRY | ZO2TATNA L RZ A AFJe MAX2980% 2% /A E— RIZY BICIE. STBYZ/NAIZLT
IS, BEEMEICTDICIE. O—ICLTLES LY,
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MAX298013/XT—Z 1 > (BH#R)BEAFELETRRLIEE T.
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COBERREE. [T702 30 FA4T7 IS LI
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DT INA AT IZ 75 22 DDigital PHY IC&E A > %
JI—XL. BEEBHBBEYV)1—avaRHL
9,

MAX2980M S EERETIC K D THERHIMEAL L ICBNED
AIBET. tY— R/X—F « DDigital PHYF v TEDES
BERzRRLET, SRHEESZRE0T. BMnESD
Y —ZEBARNEZRXBLUOTXE— RTHRETDZ &
NTCELT,

ZEFrRIV
Ly—nNorr-as70 T REG &/ AXT70T
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O—/NZ274I)L7 ISEEDOBESHICKET 25K
EZAN—=%ZRREL. DACHEOL SHHADREEF KL
BLUOIRIF—EE/ELET,
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ZO2 X2 KR35 22—/)
HIEIES
BEIE A F—TV(ENTX) ; ik 3
ENTXS A > %fE>T, MAX2980DAFEBIEED k5> 2 W
SUSEAR—TNFTBIENTEET, ENTXBEU — — —
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SV A %— 7 JL(ENREAD) gl | 1
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ANEENET, ENREADH roBals. Foop | NN NI
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HiEZ. COE—RICE > THEERNMN410mMARS

—%5H'ADCH S Digital PHY

T60MAICEIR L F 9, XEEEBNE— RICBITIDICIE.

EERTOO0. TusAICSHRCVZNAIZLTLIZ2E 1Y,
BEEEICTDICIE. SHRCVZENTXE KLUENREADIC
BTz

TADHI-7FAdEL07FAT-TFT4IFII
AN—=DAN/EHA(DAD [9 : 0])

DAD [9 : 0]iZ. Digital PHYAZMAX2980MDACH &£
OADCICHE# I D10EY b, WAB/NZ T, /NAD
BElE., [FRYAX—TIVIOBETHBASIN TS X
512, ENREADIC& > THIFIESNF T,

AGCHIEES(CS)

CS1ESIE. MAX2980MZ =/ XX MAGCIEIEE % HllfE L

éfa“o CShp O voO—IliKdE. ANESOREEEE
HESREICEREICT DLOIZESINE T, Digital

PHYAM&EH 9 BEMAE T 7> TIWIE DT, CSIE/NA

ISV E T, CSANA DB, AGCIIE S ICFHERR DR,

Sl @ERLLE. ANESICHLTREER SN
T N0 v o L&Y, Digital PHYIE, H»DxE
EREZETDBIICSE/NTITHRFL. RIZ. DA
'me@E—W FL&-I%E%)@HT‘?%?L&DL CS%D_‘A_L/&?_O

AGCmD7')—XE— F(FREEZE)
FREEZEES%E>C. AGCHI%
CSEX/cI3FREEZEAMERE N VMEEIE. SNRDOEX
BRI —BOBRATF v RIIDOAGCEENSEHTZ5
SNDEFMRICKDOTIABIZHI E T,

20w 2(CLK)

CLKIEESIZ. MAX2980D I RTDHY A I 7% HiE
L%xd, 50MHzD-2 OV o= ZDOAAICEIMLTL 72
T, BEEMICDINTIE. 1D A 2V ITRESRBLT
<IEE L,

MAXIMN
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J&v b AB(RESETIN)

RESETINEB (3. MAX2980m ) = hhlfEZRHL
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TLIZSE b,

A5 2 INA FHlIfE(STBY)

MAX2980I\d. STBYT 7 U7 « FIBDIEEAD v
N D UE—RZMBATINE T, MAX2980% X%
INAE—=RIZTBICIF. STBYZNAICLTLZE Y,
RZINATE— RT3, MAX2980DEEERITVO YD
HYDIFHTHM20mMAT., 20v UK LDIBEIIEMA
-t:‘a—o

MAX2980M#IfHIL 2 X &

MAX2980D )7 IA 2571 —2R

S TPIA I TT—R%&BL T, MAX2980D
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7oAV IS42TY, SDI/OE. LIURYDE
RAAXTIIFHE I BDI/OL ) 7 IVT =5 AA/HHDTY
SWREEBIE. U771 25T —ZXDOWRITE/READ
TE-FZHIELET,

SWRANA DIEEIF. U T7IVA 57T —ZUIWRITE
E— KT, iLIMEZMAX2980D L T X FICEETA
GZENTEF T, SWROO—DS/N\AANDBFSI_#T
WC. T—Fld. H2IZRT DI 7iboay o
(SCLKYDIL T Ty TLIRHZIC(LSBAKIEIC)E
BIcoT7hEINET, BB NY T T7ORERNEEE
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(WR_CLK)A'WET T,

SWRAO—mi5&EIE. U715 71— UIIREAD
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F9, HEDL DRI T DHEBMUEEIF. BLL
DAGICEERAAEBRICHESDENHY T, SWR
DNAHSO—DEBICHENT., T—FIF. B3R
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DZZIC(LSBZLEIDBRIC T hah&d,
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SWR

SWR

sont — o0 X1 02 -+ )10 X 2 ) o

WR_CLK
sek NS\ L SCLK
2. ERAAETE—RLIRIDIA I VIR K3. R E—RLIRYDIA I VTR
F1. MAX2980DL RAHZ7P KL R
REGISTER A2 A1 A0
R1 (RW) 0 0 0
R2 (R/W) 0 0 1
R3 (RW) 0 1 0
R4 (RW) 0 1 1
R5 (R/W) 1 0 0
R6 (R/W) 1 0 1

MAX2980 AFEDL Y257y 7

®2. LORIRIYYT

REGISTER BIT NO. | DEFAULT COMMENT
Active high, powers down receiver when in transmit mode. Based on SHRCV signal going high
R1BO LOW
(enable SMT1 mode).
Active high, powers down transmitter when in receive mode. Based on Tx signal going high
R1B1 HIGH
(enables SMT2 mode).
Active high, powers down DAC when in receive mode. Based on Tx signal going high
R1B2 LOW
(SMTDA mode).
R1B3 LOW Active high, powers down entire chip.
R1B4 LOW Reserved.
R1B5 LOW Reserved.
R1B6 LOW Reserved.
R1B7 LOW Reserved.
R1B8 LOW Reserved.
R1B9 LOW Reserved.
R1B10 LOW Reserved.
R1B11 LOW Reserved.
R1B12 LOW Reserved.
R1B13 LOW Reserved.
R1B14 LOW Reserved.
R1B15 LOW Reserved.

F:EY MM~1BIF. 7OV O0NRT—FI U EFIBLET,

MAXIMN
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R3. LYRIR2VYYT

REGISTER BIT NO. | DEFAULT COMMENT
R2B0 LOW Reserved.
R2B1 LOW Reserved.
R2B2 LOW Reserved.
R2B3 HIGH Reserved.
R2B4 LOW Reserved.
R2B5 LOW Reserved.
R2B6 LOW Reserved.
R2B7 LOW Reserved.
R2B8 LOW Reserved.
R2B9 LOW Reserved.
R2B10 LOW Reserved.
R2B11 LOW Reserved.
R2B12 LOW Reserved.
R2B13 LOW Reserved.
R2B14 LOW Reserved.
R2B15 LOW Active high, bypass the receive LPF.

FE I TRAMZEDERETAE—TITDBICE. EYRO~2BKUEY M~1420—-II8ETDHRENHIET,

4. LVRHIRIVYT

REGISTER BIT NO. | DEFAULT COMMENT
R3BO LOW
Reserved.
R3B1 LOW
R3B2 LOW These set the predriver gain as follows setting 000 to 111:
R3B3 LOW 3dB, 2dB, 1dB, 0dB, -1dB, -2dB, -3dB, -6dB
R3B4 LOW R3B2 is the LSB.
R3B5 LOW
R3B6 LOW
R3B7 LOW
Reserved.
R3B8 LOW
R3B9 LOW
R3B10 LOW
R3B11 HIGH Active high, place process tune in continuous mode. Otherwise active only during RESET.
R3B [15:12] 0111 Reserved.

MAXIMV

086CcXVIN



MAX2980

ND=SA 2BE7PFO0

ZO> T2 KRS 22—/

R5. LIRIRAVYYT

REGISTER BIT NO. | DEFAULT COMMENT

R4BO LOW Reserved.
R4B1 HIGH Reserved.
R4B2 HIGH Reserved.
R4B3 HIGH Reserved.
R4B4 LOW Reserved.
R4B5 LOW Reserved.

R4B [10:6] 01011 Reserved.
R4B11 HIGH Reserved.
R4B12 HIGH Reserved.
R4B13 HIGH
R4B14 HIGH Reserved.
R4B15 LOW Reserved.

xK6. LIRAHFREYY T
REGISTER BIT NO. | DEFAULT COMMENT

R5B [6:0] LOW

R5B [12:7] LOW
R5B13 LOW Set to manually control VGA and offset-cancellation circuits. Low for automatic adaptation.
R5B14 LOW
R5B15 LOW
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K7. LIRIR6Y YT

REGISTER BIT NO. | DEFAULT COMMENT
R6BO LOW Reserved.
R6B [2:1] 00 Reserved.
R6B3 LOW Reserved.
R6B4 LOW Active high, allow BYPASS of transmit LPF.
R6B [6:5] 00
ReB7 LOW
ReB8 LOW
R6B9 LOW
R6B [11:10] 10 Reserved.
R6B [13:12] 00
R6B14 HIGH
R6B15 HIGH
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TRANSISTOR COUNT: 64,841

PROCESS: CMOS
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NOTES:
1. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
2. DATUM PLANE [HZ IS LOCATED AT MOLD PARTING LINE AND JEDEC VARIATION
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT BCD
BOTTOM OF PARTING LINE. 64 LEAD
3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. MIN. MAX.
ALLOWABLE MOLD PROTRUSION IS 0.25 MM ON D1 AND El A — 160
DIMENSIONS. A 005 o1
4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE ! . :
BY 015 MILLIMETERS. Az | 135 1.45
S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE D 11.80 12,20
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE D1 | 980 10.20
b DIMENSION AT MAXIMUM MATERIAL CONDITION. E 11,80 12,20
6. ALL DIMENSIONS ARE IN MILLIMETERS. 6| 980 10.20
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION - 050 BSC
MS-026, VARIATION BCD. - .
. LEADS SHALL BE COPLANAR WITHIN .004 INCH. L 0.45 0.75
MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. b 017 027
bl 017 0.23
c 0.09 0.20
cl 0.09 0.16
o 0 7
DRALLAS JWIAXI/VI
TME  pACKAGE OUTLINE,
64L TQFP, 10x10x1.4mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
-DRAWING NOT TO SCALE- 21-0083 B /2
Q:F :JL\ - 17 } \O-J ﬁﬁé*l T169-0051 RREMEX HEFRAE3-30-16 (K1) 1EL)
-/ p =y TEL. (03)3232-6141 FAX. (03)3232-6149
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