GS2974A HD-LINX™ [II Adaptive Cable Equalizer

Features Description
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Revision History

Version ECR PCN Date Changes and/or Modifications

2 149719 - April 2008 Added “0.3Ul Maximum Output Jitte  r at
2.97Gb/s” to Features Section and Table
2-2: AC Electrical Characteristics. Changed
cables lengths from 100 to 120 and 400 to
350 in Section 4. Detailed Description .
Re-wrote Section 4.3 Programmable
Maximum Cable Length Adjust (MCLADJ) .
Added Tape & Reel to 6.6 Ordering

Information .
1 145131 - May 2007 Converted to Data Sheet.
0 144247 - February 2007 Converted to Preliminary Data Sheet.

Removed ‘Proprietary and Confidential’
footer. Modified DC Electrical
Characteristics and AC Electrical
Characteristics table. Added section 6.4
Marking Diagram .

A 143102 - December 2006 New Document.
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1. Pin Out

1.1 GS2974A Pin Assignment
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Figure 1-1: 16-Pin QFN
1.2 GS2974A Pin Descriptions
Table 1-1: GS2974A Pin Descriptions
Pin Number Name Timing Type Description
1,4 VEE_A Analog Power Most negative power supply for  analog circuitry.
Connect to GND.
2,3 SDI, SDI Analog Input Serial digital differential input.
56 AGC, AGC Analog - External AGC capacitor.
Connect pin 5 and pin 6 together as shown inthe  Typical
Application Circuit on page 12
7 BYPASS Not Input Forces the Equalizing and DC RESTORE stages into bypass mode
Synchronous when HIGH. No equalization occurs in this mode.
8 MCLADJ Analog Input Maximum cable length adjust.
Adjusts the approximate maximum amount of cable to be
equalized. See Section 4.3. and Section 4.4
9 VEE_D Analog Power Most negative power supply for the  digital circuitry and output
buffer.
Connect to GND.
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Table 1-1: GS2974A Pin Descriptions (Continued)

Pin Number Name Timing Type Description
10, 11 SDQO, SDO Analog Output Equalized serial digital different  ial output.
12 VEE_D Analog Power Most negative power supply for th e digital circuitry and output
buffer.
Connect to GND.
13 VCC_D Analog Power Most positive power supply for th e digital I/O pins of the device.
Connect to +3.3V DC.
14 MUTE Not Input CONTROL SIGNAL INPUT
Synchronous levels are LVCMOS/LVTTL compatible. (3.3V Tolerant)
Controls output behaviour on SDO and SDO
See Section 4.4.
15 CD Not Output STATUS SIGNAL OUTPUT
Synchronous Signal levels are LVCMOS/LVTTL compatible.
Indicates the presence of a good input signal.
See Section 4.4.
16 VCC_A Analog Power Most positive power supply for th e analog circuitry of the device.
Connect to +3.3V DC.
- Center Pad - Power Internally bonded to VEE_A.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

Parameter Value
Supply Voltage -0.3V to +3.6 VDC
Input ESD Voltage 2kv

Storage Temperature Range -50°C < T ¢<125°C

Input Voltage Range (any input) -03to (V ct0.3)V

Operating Temperature Range 0°Cto 70°C

Solder Reflow Temperature 260°C

2.2 DC Electrical Characteristics

Table 2-1: DC Electrical Characteristics

Vce=3.3V 5%, T, =0°C to 70°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units Notes
Supply Voltage Ve - 3.135 3.3 3.465 \ +5%
Power Consumption Ppb Tp =25°C - 215 343 mwW -
Supply Current ls Tp =25°C - 65 98 mA -
Output Common Mode VemouT Tp =25°C - Vee- DVspo/2 - \ -
Voltage
Input Common Mode Voltage V cmin Tp =25°C - 1.75 - \% -
MCLADJ DC Voltage (to mute - 0om, Ty = 25°C - 3.2 - \ -
signal)
MCLADJ Range - Tp =25°C - 0.5 - \ -
CD Output Voltage V eBoH) Carrier not 2.4 - - v -
present
VeboL) Carrier present - - 0.4 \ -
Mute Input Voltage Required Vmute Min to Mute 2.0 - - \ -
to Force Outputs to Mute
Mute Input Voltage Required ViMute Max to - - 0.8 \ -
to Force Outputs Active Activate
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2.3 AC Electrical Characteristics

Table 2-2: AC Electrical Characteristics

Vee= 3.3V £5%, T = 0°C to 70°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units Notes
Serial input data rate DR spo - 143 - 2970 Mb/s -
Input Voltage Swing DVgp) T, =25°C, differential, 720 800 950 mVop 1
270Mb/s and 1.485Gb/s
Ta =25°C, differential, 720 800 880 mVp.p 1
2.97Gb/s
Output Voltage Swing DVspo 100Wload, T, =25°C, 550 750 1050 mVy.p -
differential
Output Jitter of Various - 270Mb/s - - 0.2 ul 2,5
Cable Lengths and Data Belden 1694A: 0-300m
Rates
- 270Mb/s - 0.2 - ul 4,5
Belden 1694A: 300-350m
- 1.485Gb/s - 0.25 ul 2,5
Belden 1694A: 0-140m
- 1.485Gb/s - 0.3 - ul 4,5
Belden 1694A: 140-200m
- 2.97Gb/s - - 0.3 ul 25
Belden 1694A: 0-70m
- 2.97Gb/s - 0.3 - ul 4,5
Belden 1694A: 70-120m
Output Rise/Fall time - 20% - 80% 40 80 220 ps -
Mismatch in rise/fall time - - - - 30 ps -
Duty cycle distortion - - - - 30 ps -
Overshoot - - - - 10 % -
Input Return Loss - - 15 21 - dB 3
Input Resistance - single ended - 1.52 - kW -
Input Capacitance - single ended - 1 - pF -
Output Resistance - single ended - 50 - W -
NOTES:

1. Om cable length.

2. All parts were production tested. In order to guaantee jitter over the full range of specification(Vec = 3.3V £5%, Tp = 0°C to 70°C, and
720-880mV launch swing from the SDI cable drivert recommended applications circuit must be used.

3. Tested on CB2974A board from 5MHz to 3GHz.

4. Based on characterization data using the recommeled applications circuit, at \sc = 3.3V, Ty = 25°C and 800mV launch swing from the SDI
cable driver

5. Equalizer Pathological test signal was used.
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Test Circuit
BERT Pattern
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CLOCK ouT ouT 1694A CABLE
50/75 (] 4 out CH.1
GS2974A ouT CH. 2 TDS820
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Figure 2-1: Test Circuit

3. Input/Output Circuits
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Figure 3-1: Input Equivalent Circuit 1

Figure 3-2: MCLADJ Equivalent Circuit
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Figure 3-3: Output Circuit

MUTE ==
! - -—-—e
BYPASS D

4. Detailed Description
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4.2 Cable Equalization
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Figure 4-1: Typical Output Voltage Levels

4.3 Programmable Maximum Cable Length Adjust (MCLAD
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4.4 Mute and Carrier Detect
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Table 4-1: Mute Input Table

Mute Function
0 SDO and SDOoperate normally
1 SDO and SDOare forced to a steady
state

Table 4-2: CD Output Table

CD Input Status
0 Valid Input on SDI, SDI pins
1 Input is not valid
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5. Application Information

5.1 PCB Layout
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* Value dependent on layout
Figure 5-1: GS2974A Typical Application Circuit
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6. Package & Ordering Information

6.1 Package Dimensions
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6.2 Packaging Data
Parameter Value
Package Type 4mm x 4mm 16-pin QFN
Package Drawing Reference JEDEC M0220
Moisture Sensitivity Level 3
Junction to Case Thermal Resistance, gj¢ 31.0°C/wW
Junction to Air Thermal Resistance, g4 (at zero airflow) 43.8°C/W
Psi,y 11.0°C/W
Pb-free and RoHS compliant Yes
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6.3 Recommended PCB Footprint
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6.4 Marking Diagram
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Pin 11D

GS2974A
XXXXES | xxxx Lotmork Order ID
YYWW | yww - bee coke

YY- 2-digit year

GENNUM WW - 2-digit week numér
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6.5 Solder Reflow Profiles
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3-Clsec max
217-C
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150-C
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Figure 6-1: Maximum Pb-free Solder Reflow Profile (  Preferred)

Temperature 60-150 sec

10-20 sec.

230+C
220+C

3:C/sec max

183-C
\ 6-Clsec max

150+C

100-C

Time

120 sec. max

6 min. max

Figure 6-2: Standard Pb Solder Reflow Profile

6.6 Ordering Information

Part Number Package Temperature Range
GS2974A GS2974ACNE3 16-pin QFN 0°C to 70°C
GS2974A GS2974ACTE3 16-pin QFN Tape & 0°C to 70°C

Reel (250pcs)
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DOCUMENT IDENTIFICATION
DATA SHEET

The product is in production. Gennum reserves thaght to make changes to
the product at any time without notice to improve reliability, function or

design, in order to provide the best product possite.

CAUTION

ELECTROSTATIC SENSITIVE DEVICES

DO NOT OPEN PACKAGES OR HANDLE EXCEPT AT A
STATIC-FREE WORKSTATION

GENNUM CORPORATION

Mailing Address: P.O. Box 489, Station A, Burlingto n, Ontario L7R 3Y3 Canada

Street Addresses: 4281 Harvester Road, Burlington,

Phone: +1 (905) 632-2996
Email: corporate@gennum.com

Ontario L7L 5M4 Canada

Fax: +1 (905) 632-2055
www.gennum.com

OTTAWA DESIGN CENTRE

232 Herzberg Road, Suite 101
Kanata, Ontario K2K 2A1
Canada

Phone: +1 (613) 270-0458

Fax: +1 (613) 270-0429

UNITED KINGDOM DESIGN CENTRE
North Building, Walden Court

Parsonage Lane,

Bishop’s Stortford Hertfordshire, CM23 6DB
Great Britain

Phone: +44 (1279) 714170

Fax: +44 (1279) 714171

JAPAN KK

Shinjuku Green Tower Building 27F
6-14-1, Nishi Shinjuku

Shinjuku-ku, Tokyo, 160-0023
Japan

Phone: +81 (03) 3349 5501

Fax: +81 (03) 3349 5505

Email: gennum-japan@gennum.com
Web Site: http://www.gennum.co.jp

SNOWBUSH IP - A DIVISION OF GENNUM
439 University Ave. Suite 1700

Toronto, Ontario M5G 1Y8

Canada

Phone: +1 (416) 925-5643
Fax: +1 (416) 925-0581
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CENTER

Venustiano Carranza 122 Int. 1
Centro, Aguascalientes
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Phone: +1 (416) 848-0328
GERMANY
Niederlassung Deutschland

Stefan-George-Ring 29
81929 Miinchen, Germany

Phone: +49 89 309040 290
Fax: +49 89 309040 293
Email: gennum-germany@gennum.com

UNITED STATES - WESTERN REGION

Bayshore Plaza

2107 N 1st Street, Suite #300
San Jose, CA 95131

United States

Phone: +1 (408) 392-9430
Fax: +1 (408) 392-9404

UNITED STATES - EASTERN REGION

4281 Harvester Road
Burlington, Ontario L7L 5M4
Canada

Phone: +1 (905) 632-2996

Fax: +1 (905) 632-2055
TAIWAN

6F-4, No.51, Sec.2, Keelung Rd.
Sinyi District, Taipei City 11502
Taiwan R.O.C.

Phone: (886) 2-8732-8879

Fax: (886) 2-8732-8870
KOREA

8F, Jinnex Lakeview Bldg.

65-2, Bangidong, Songpagu
Seoul, Korea 138-828

Phone: +82-2-414-2991
Fax: +82-2-414-2998
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