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ABSOLUTE MAXIMUM RATINGS

AVDD O AGND ..o

DVpp3 to DGND. ...
DVpp to DGND......
AGND to DGND.
All Other Pins.........
Current into Any Pin......coooiiiiiii,
Short-Circuit Duration (VRegouT to AGND)

-0.3Vto +3.9V

0.3V to +3.9V
0.3V to +2.8V

0.3V to +0.3V
0.3V to (Vpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

64-Pin TQFP (derate 25mW/°C above +70°C)........... 2000mwW
Operating Temperature Range..............ccccooeveennn. 0°C to +70°C
Junction Temperature...............
Storage Temperature Range...........
Lead Temperature (soldering, 10S) ........ccccovvviiiiiiiniannn +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

CAUTION! ESD SENSITIVE DEVICE

ELECTRICAL CHARACTERISTICS
(AVpp = DVpps = +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 DVbD3 \Y
DVpp 25
Receive | Clock 250
mode No clock (Note 1) 175 220 260
Clock 250
Normal
Quiescent Supply Current IpD operation No clock 175 220 260 mA
Transmit (Note 1)
mode Clock 160
Receiver digabled, No clock
SHRCV = high (Note 1) 100 135 165
Clock 20
Standby Supply Current mA
No clock (Note 1) 5
Regulator Output VREGOUT 2.4 Vv
Output-Voltage High VOH (Note 1) 2.4 \
Output-Voltage Low VoL (Note 1) 0.4 Y
LOGIC-INPUT CHARACTERISTICS
Input High Voltage VIH 2.0 \%
Input Low Voltage ViL 0.8 V
Input Leakage Current High l1H ViH = Vpp (Note 1) +5 pA
Input Leakage Current Low liL ViL =0 (Note 1) -5 pA
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 = VReGgouT, 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 | WO tones at 17MHz and 18MHz, 1Vp-p, 54 dB
differential

RECEIVER CHARACTERISTICS

Common-Mode Voltage Pins PLIP/PLIN 1.6 Y

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

Two-Tone Third-Order Distortion IM3 T\.NO tongs at17MHz 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 Y

Output 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 Mg | Twotones at 17MHz and 18MHz, 1Vp-p, 35 50 70 dB
differential (Note 1)

Lowpass-Filter Corner Frequency 21 MHz

Lowpass-Filter Ripple 15 dB

I\/Iinimulm Line Impedance <1dB (.)utpult swing \(ariation 10 2

Capability <1dB linearity variation
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TIMING CHARACTERISTICS

(AVpp = DVpps = +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
CLK Frequency 50 MHz
CLK Tolerance -25 +25 ppm
CLK Fall to ADC Data Output " ° ns
Valid Time ADCO
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.
5150 B
5| H) B Ih&E
1,5,9, 10, 13,
17,28, 32, 52, AGND X8
53, 56, 57
2,6,12, 15, 16, 5 1 H S e y
20 54 55 60 AVDD HERLRLE, AVpp fERLTERE 3.0V 3.6V, 0. IpFRA S AVpp F AGND.
3 PLIP AL IR IER A
4 PLIN A A
7 CExT ANEREL A i 0, M Crxr 2] AGND$ — 4~ 10nFHL2F .
8 RexT SNERHLBE R, M Rexr 2 AGNDZE#: — 4> 25k QHLEH .
11 PLOP AP R IR
14 PLON A L g
18 VRegouT | BUEAT ML, IEW TAER ¥ VrRecouTE#%EI DVpp -
19, 26, 49 DVbD B2 5VEA, IE# TAENHERE 2 VRgcouT-
20, 27, 34, 40, .
4750 DGND &S
21 SDI/O R AT AR
22 SCLK ERATHT B .
23 SHRCV | #Zlc#s eWiisil. dxzh SHRCV Ay B o] SCWr s, B2 o (I Pi I A
o4 ENREAD A R . IR BJENREAD 2 i FL P U DAD [9:0100 ) 2% i e xl . B8l B PHY %35 5|
AFE DAC. ENREAD/F S T &ZiXMi.
25 CSs o PP R B A . 9K CS Sy LT WS Bl P e s 2
30, 37, 41, 44 DVpps | . DVpps BERLTEE H3.0VEI3.6V. FH— HO.1pF 2R Al fE 53T 51 35 % DVpps #/ DGND.
31 CLK S0MHz RGeHT e A .
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sout (00 o o2 ----(rs ) X ) sour — {0 01 X 22 ==+~ prz e Yo Xors)

WR_CLK
sek N/ O\ L SCLK
K2, #F G P 3. A s =P
& 1. MAX2980 2 78811t
REGISTER A2 A1 A0
R1 (R/W) 0 0 0
R2 (R/W) 0 0 1
R3 (R/W) 0 1 0
R4 (R/W) 0 1 1
R5 (R/W) 1 0 0
R6 (R/W) 1 0 1
MAX2980 AFE & 775t 51
#2. R1FFHEM
REGISTER BIT NO. | DEFAULT COMMENT
R1BO LOW Active high, powers down receiver when in transmit mode. Based on SHRCV signal going high
(enable SMT1 mode).
R1B1 HIGH Active high, powers down transmitter when in receive mode. Based on Tx signal going high
(enables SMT2 mode).
R1B2 LOW Active high, powers down DAC when in receive mode. Based on Tx signal going high
(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.
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%R3. R2FT1FEEM 5T

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 ALOF(r 2HHG A~ 140G BT AR 15 i B 2 % 7%

R4, RIFTFEEM G

REGISTER BIT NO. | DEFAULT COMMENT
R3B0O 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.
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REGISTER BIT NO. | DEFAULT COMMENT

R4B0 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.
R4BT3 HIGH Reserved.
R4B14 HIGH
R4B15 LOW Reserved.

%6. RoF77agm A
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

Yodzzh—F=t HREE

B A AR BE TR T AT ] R L B R U AT O B

FIMFPHYBEEHIZL gy 4usr . A o6 S0 AR th 20 7 5% 15 S L £

MAX2980 5 MAX2986 X PHY ICHEf, Bt UM B  ELk. Ao I TE 16 (7 b 0 5 6 5 5 1 6 Bt
#DACHIKE TADCH BT HE. BTAITHIEE A&, SR TR Vople k. HHRER T
F 3 HIMAX 2980 (0 e . [ 4 % (0 7 PB4 41 T, JJCKFIC 75 T B8 66 2 J 2 1 2 43 9L 1 1 1 D )
MAX2980 A7 58 5 H MAX2986 ) e R0 M -

10
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R7. R6FTFEEM 5

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
R6B7 LOW
R6B8 LOW
R6B9 LOW
R6B [11:10] 10 Reserved.
R6B [13:12] 00
R6B14 HIGH
R6B15 HIGH

MAXIM | D0
MAX2980 e
ENTX** NI
" SHRCY** MAX2986
> N
. CS
POWERLINE HOT PLIN __ FREEZE”
_ F——————p <%
__ SCIK
POWERLINE < HOST
INTERFACE - MR INTERFACES
NEUTRAL __ PLOP s
~_ 50MHz CLK
_ PLON
- _ RESETN
. SiBY
*SIGNALS ARE OPTIONAL.
**SIGNALS CAN BE CONNECTED CLOCK
T0 ONE CONTROL LINE. |:|

4. MAX2980# MAX2986 i 1% 1
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TRANSISTOR COUNT: 64,841

PROCESS: CMOS
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BT (EEB 7%
Voo
* 22nF
1 ” % 100 L
162Q I i I
HPF Voo
= SPARK GAP POWERLINE
10nF
1 Zwe 220F % 10nF* N
— |
- 1 2 1] }—1—1
Voo
%109 5kQ
DRIVER 10nF AND
1000F
L s
MAXIM
MAX2980 S60pF 220pF 270pF —  *10nF CAPACITOR ON

3 1 3—] 1 NEUTRAL IS OPTIONAL

HPF = 6.8uH 5.6uH

T R —

560pF 200F 2700F
-+H- —
DHIEE
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SEE DETAIL *A* —=1 100 REF

— DETAIL ‘A*
LEAD TIP DETAIL

) D RALLAS S AXIVI
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I
il I
TIME  PACKAGE OUTLINE,
BASE METAL 64L TQFP, 10x10x1.4mm
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