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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC...oovvevieieiiiiccccc -0.5V to +6.0V
Voltage at LOS, RMOD, and CIM.. -0.5Vto (Vcc + 0.5V)
Voltage at EIN+, EIN-, DIN+, DIN-.....(Vcc - 1V) to (Vcc + 0.5V)
Current Out of EOUT+, EOUT-, DOUT+, DOUT-................ 25mA
Continuous Power Dissipation (Ta = +85°C)

32-Pin TQFP-EP (derate 22.2mW/°C above +85°C)...1444mW

Operating Ambient Temperature Range
Storage Temperature Range..........
Lead Temperature (soldering, 10s)

0°C to +85°C

-55°C to +150°C

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

DC ELECTRICAL CHARACTERISTICS

(Vcc = +3.14V to +3.46V, Tp = 0°C to +85°C. Typical values are at Ve = +3.3V and Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Current Icc Includes external load current (Note 1) 65 85 mA
CABLE DRIVER INPUT SPECIFICATIONS
Input Voltage (Single-Ended) \\//DDI|';1\1+ Vg% -?-/%CZ v
Input Voltage (Differential) VDIN VDIN = (VDIN+) - (VDIN-) 400 1100 mVp-p
Input Impedance Single-ended 45 55 65 Q
CABLE DRIVER OUTPUT SPECIFICATIONS
Output Voltage Rmob = 10kQ (Note 2) 750 870 1000 | mVp-p
(Differential) RmoD = 20kQ (Note 2) 400 450 550 mVp-p
Output Impedance Single-ended 50 62.5 75 Q
CABLE EQUALIZER INPUT SPECIFICATIONS
Minimum Cable Input (Differential) 3.2Gbps, 30dB cable loss at 1.6GHz (Note 3) 650 700 mVp-p
Maximum Cable Input (Differential) 1100 mVp-p
Input Impedance Single-ended 45 55 65 Q
CABLE EQUALIZER OUTPUT SPECIFICATIONS
Output Voltage (Differential) (Note 2) 500 1000 mVp-p
Output Impedance Single-ended 50 62.5 75 Q
Voltage at CIM Output (Differential) Vcim No external load, Vcim = (Vcim+) - (Vcim-) -0.5 +0.5 Vp-p
E/SOilr:Z?ee-EartldCeI(’\j/l) Output \\//((::'”N\:' No external load 05 Vg% %
S Output high (Note 4) 24 \
Voltage at LOS
Output low (Note 4) 0.4 Vv
Output Common-Mode Voltage Each output DC-coupled 50Q to Vcc Vcc-0.2 \
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AC ELECTRICAL CHARACTERISTICS
(Vce = +3.14V to +3.46V, Tp = 0°C to +85°C. Typical values are at Vo = +3.3V and Ta = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Input Data Rate 3.2 Gbps
CABLE DRIVER SPECIFICATIONS
Random Jitter (Note 6) 2 4 mUIRMS
Deterministic Jitter (Note 6) 20 60 mUIp-p
Output Edge Speed 20% to 80% 59 76 ps
Input Return Loss (Single-Ended) <3.2GHz 14 dB
Output Return Loss (Single-Ended) <3.2GHz 14 dB
EQUALIZER SPECIFICATIONS

0dB cable loss (Note 8) 170 240 mUIp-p
Residual Jitter (Note 7) 24dB cable loss (Note 8) 97 200 mUIp-p

30dB cable loss (Note 8) 112 200 mUIp-p
Output Edge Speed 20% to 80% 56 77 ps
Input Return Loss (Single-Ended) <3.2GHz 14 dB
Output Return Loss (Single-Ended) <3.2GHz 14 dB
Equalization Compensation 1.6GHz (skin-effect losses only) 30 dB
Equalization Time Constant 5 us

Note 1: Equalizer and driver total currents (equalizer with maximum equalization and driver with maximum output swing).
Note 2: Input voltage within specification limits, 50Q to Vcc at each output.
Note 3: Minimum cable input for LOS to assert high.

Note 4: 100kQ load to ground.

Note 5: AC electrical characteristics are guaranteed by design and characterization.
Note 6: Vpin = 400mVp-p to 1100mVp-p (differential), 10kQ < RMOD < 20kQ, 3.2Gbps 213-1 PRBS with 100 consecutive ones and
100 consecutive zeros substituted.
Note 7: Includes random jitter and deterministic jitter.
Note 8: Differential cable input voltage = 700mVp-p, 3.2Gbps 213-1 PRBS with 100 consecutive ones and 100 consecutive zeros
substituted. Cable loss is due to skin effect only.
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gogogo
(Ta= +25°C, Vcc = +3.3V, all jitter measurements done at 3.2Gbps, 700mV cable input with 213-1 PRBS pattern with 100 consecutive
ones and 100 consecutive zeros substituted. Note: Test pattern produces near worst-case jitter results. Results will vary with pattern,

unless otherwise noted.)
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(Ta = +25°C, Vcc = +3.3V, all jitter measurements done at 3.2Gbps, 700mV cable input with 213-1 PRBS pattern with 100 consecutive
ones and 100 consecutive zeros substituted. Note: Test pattern produces near worst-case jitter results. Results will vary with pattern,
unless otherwise noted.)
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NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.
/3\N IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
Ne IS THE NUMBER OF TERMINALS IN Y—DIRECTION. _ =GN
Y
/A\DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED ¥ DINENSIONS____f*,
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. T
AT [_0.00 0.01 0.05
/5\ THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE AZT 000 [ 0:65 | T.00
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED. A3 0.20 REF.
/6\ EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. b 89 5
E 5.00 BSC
7. ALL DIMENSIONS ARE IN MILLIMETERS. E 5.00 BSC
8. PACKAGE WARPAGE MAX 0.05mm. e T - iz
APPLIED FOR EXPOSED PAD AND TERMINALS. 02| 125 | = .25
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. E2] 125 | - 3.25
10. MEETS JEDEC M0220.
11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES)
AND TO SAW SINGULATION (STRAIGHT SIDES) QFN STYLES.
% | PITCH VARIATION B —{%| PITCH VARIATION B —%| PITCH VARIATION C [—%| PITCH VARIATION D [
S MIN. T NOM. T MAX_| | & WMIN_ T NOM. T MAX_| | & MIN_ T NOM. T MAX_| e| % WMIN_ T NOM. T MAX_]
0.80 BSC 0.65 BSC ] 0.50 BSC ] 0.50 BSC
N 3 [N 3 [N 3 [N 3
Nd| 4 3 INd 5 3 INd 7 3 _[Nd| 8 3
Ne 4 3 [Ne| 5 3 [Ne| 7 3 [Ne| 8 3
L] 035 ] 055 [ 0.75 L] 035 | 055 [ 0.75 L 0.35 [ 055 [ 0.75 L 0.30 [ 0.40 [ 0.50
b 0.28 | 0.33 | 0.40 4 [b] 023 | 028 [ 0.35 4 [b] 048 | 023 | 0.30 4 [b] 048 | 023 | 0.30 4
VI /1 X1 Vi
PROPRIETARY INFORMATION
TITLE
PACKAGE DUTLINE, 16,20,28,32L OFN, 5x5x0.90 MM
APPROVAL DOCUMENT CONTROL NO. REV 2
21-0091 6 |74
N AXI/W 11
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NEITESl
ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
E. DATUM PLANE FEHZ] IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT JEDEC VARIATIONS
BOTTOM OF PARTING LINE.

3. DIMENSIONS DI AND E1 DO NOT INCLUDE MOLD PROTRUSION. DIMENSIONS IN MILLIMETERS
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND Ei AR AA-EP
DIMENSIONS.

4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE SxSx1.0 MM | SxSx1.0 MM
BY 015 MILLIMETERS.

S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE MIN. | Max. | MIN. | MaX.
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL CONDITION. A | 7 | 120 | 7 | 120

6. CONTROLLING DIMENSION: MILLIMETER, a1 [ 005 [ 015 | 005 [ 015

7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION ae | 095 | Los | 095 | 1os
MO-136.

8, LEADS SHALL BE COPLANAR WITHIN .004 INCH. D | 7.00 BSC. 7.00 BSC.

9. EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE Dy [ 5.0 BSC. 5.00 BSC.
WITHIN 2 MILS (05 MM), € [ 7.00 BSC. 7.00 BSC.

10, DIMENSIONS X AND Y APPLY TO EXPOSED PAD <EP> VERSIONS ONLY.

SEE INDIVIDUAL PRODUCT DATASHEET TO DETERMINE IF A PRODUCT € [ 5.0 BSC. ] 5.00 BSC.

USES EXPOSED PAD PACKAGE. L [ 045] 075 ] 045 | 075
M | 015 [« [ 015 [«
N 32 32
e 050 BSC. 050 BSC.
b | 017 [ 027 | 017 | 027

bl [ 017 023 | 017 0.23
*X N/A N/A | 270 3.30

*xY N/A N/A | 270 3.30

* EXPOSED PAD
(Note 10>

VI A K12V

PROPRIETARY INFORMATION
™e PACKAGE OUTLINE,
32L 5x5x10 MM _TQFP WITH EP '.IPTIl'JN

DOCUMENT CONTROL NO.
2
21-0079 E /E

/DDDDD N

<FILN IV BRASH

0169-005100000000003-30-1600001000
_ ) TEL.(03)3232-6141  FAX.(03)3232-6149
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