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GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated Adaptive Cable Equalizer
complete with SMPTE Video Processing

Key Features

e Operation at 2.97Gb/s, 2.97/1.001Gb/s, 1.485Gb/s,
1.485/1.001Gb/s and 270Mb/s

e Supports SMPTE 425M (Level A and Level B), SMPTE
424M, SMPTE 292M, SMPTE 259M-C and DVB-ASI

¢ Integrated adaptive cable equalizer

¢ Typical equalized length of Belden 1694A cable:
¢ 150m at 2.97Gb/s
¢ 250m at 1.485Gb/s
+ 480m at 270Mb/s

¢ Integrated Reclocker with low phase noise, integrated
VCO

e Serial digital reclocked, or non-reclocked output

¢ Ancillary data extraction

e Optional conversion from SMPTE 425M Level B to
Level A for 1080p 50/60 4:2:2 10-bit

e Parallel data bus selectable as either 20-bit or 10-bit

e Comprehensive error detection and correction
features

e OutputH, V, F or CEA 861 Timing Signals

e 1.2V digital core power supply, 1.2V and 3.3V analog
power supplies, and selectable 1.8V or 3.3V I[/O power
supply

e GSPIHost Interface

e -20°C to +85°C operating temperature range

¢ Low power operation (typically 515mW)

¢ Small 11mm x 11mm 100-ball BGA package

e Pb-free and ROHS compliant

Errata

Refer to Errata document entitled GS2960/GS2961 Errata
for this device (document number 53117).
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Data Sheet
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Applications

Application: Single Link (3G-SDI)
to Dual Link (HD-SDI) Converter
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Description

The GS2961 is a multi-rate SDI integrated Receiver which
includes complete SMPTE processing, as per SMPTE 425M,
292M and SMPTE 259M-C. The SMPTE processing features
can be bypassed to support signals with other coding
schemes.

The GS2961 integrates Gennum's adaptive cable equalizer
technology, achieving unprecedented cable lengths and
jitter tolerance. It features DC restoration to compensate for
the DC content of SMPTE pathological signals.

The device features an Integrated Reclocker with an
internal VCO and a wide Input Jitter Tolerance (IJT) of
0.7UL
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A serial digital loop-through output is provided, which can
be configured to output either reclocked or non-reclocked

serial digital data. The serial digital output can be connected
to an external cable driver.

The device operates in one of four basic modes: SMPTE
mode, DVB-ASI mode, Data-Through mode or Standby
mode.

In SMPTE mode (the default operating mode), the GS2961
performs full SMPTE processing, and features a number of
data integrity checks and measurement capabilities.

The device also supports ancillary data extraction, and can
provide entire ancillary data packets through
host-accessible registers. It also provides a variety of other
packet detection and error handling features. All of these
processing features are optional, and may be individually
enabled or disabled through register programming.

Functional Block Diagram

Both SMPTE 425M Level A and Level B inputs are supported
with optional conversion from Level B to Level A for 1080p
50/59.94/60 4:2:2 10-bit inputs.

In DVB-ASI mode, sync word detection, alignment and
8b/10b decoding is applied to the received data stream.

In Data-Through mode all forms of SMPTE and DVB-ASI
processing are disabled, and the device can be used as a
simple serial to parallel converter.

The device can also operate in a lower power Standby
mode. In this mode, no signal processing is carried out and
the parallel output is held static.

Parallel data outputs are provided in 20-bit or 10-bit format
for 3Gb/s, HD and SD video rates, with a variety of mapping
options. As such, this parallel bus can interface directly with
video processor ICs, and output data can be multiplexed
onto 10 bits for a low pin count interface.

i[5
=}
= = « 2 5.2 E = Qg
[Y-JN =) n _% B 2 > uE S & az
S§%soz -~ 2 ERg. 88wtz I 2988
OS5 e S thES Z2EESS o 285G
g8 g2 g 2 2578 252822 3 S8 oo
ssaa XX X E 2313 c GOIARFE A ooee
Sl GsPland Host
Oscillator JTAG Controller Interface
A
LB_CONT >
; ) |
y \
A \4
A PCLK
y lllegal code g} OutputMux/
remap, W
DI Reclock Serial Flywheel TRS ANC SMPTE 425M Lin Mux [ - DOUT[19:0]
with to Video Detect Checksum Level B = Level A
_ L uffer Integrated Parallel Standard > o iming e T g P T
3D vco Converter e Xtraction Extraction 4:2:2 10-bit EDH Packet
Insertion
AGC+
AGC-—
DVB-ASI
SDO < > Decoder
Buffer
556
T\ 10 Control l——) LOCKED
1% o [N alaga)al
I8 > azoazoz
= m‘ >\ \3\ >\ 0\ >\ ol
~ go<<yy
| 3 2Q S
aa

SDO_EN,

GS2961 Functional Block Diagram
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Revision History

Version ECR PCN Date Changes and/or Modifications

2 153143 53865 November 2009 Added reference to G52960/GS2961
Errata (document number 53117).
Converted to Data Sheet.

1 152698 - October 2009 Updated Power numbers in Table 2-3:
DC Electrical Characteristics.

0 151888 - June 2009 Conversion to Preliminary Data Sheet.
Corrections to Timing Diagrams in
Figure 4-5, Figure 4-6 and Figure 4-7.
Clarification to Section 4.18.8. Updates
to all sections.

C 151697 April 2009 Updated equalized cable lengths and
power numbers in Key Features, Table
2-4: AC Electrical Characteristics and

Section 4.3.1.

B 151504 - March 2009 Changed pin H3 from ‘RSV’ to
‘CORE_GND’ in 1.1 Pin Assignment, 1.2
Pin Descriptions and 5.3 Typical
Application Circuit.

A 151219 - February 2009 New Document.

GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 3 of 104
Adaptive Cable Equalizer ( en n Um
Data Sheet \ g

48004 - 2 November 2009



Contents

Key Features 1
Errata 1
Applications 1
Description 1
Functional Block Diagram 2
Revision History 3
1. Pin Out 8
1.1 Pin Assignment 8

1.2 Pin Descriptions 8

2. Electrical Characteristics 15
2.1 Absolute Maximum Ratings 15

2.2 Recommended Operating Conditions 15

2.3 DC Electrical Characteristics 16

2.4 AC Electrical Characteristics 18

3. Input/Output Circuits 23
4. Detailed Description 27
4.1 Functional Overview 27

4.2 SMPTE 425M Mapping - 3G Level A and Level B Formats 28
4.2.1 Level A Mapping 28

4.2.2 Level B Mapping 28

4.3 Serial Digital Input 29
4.3.1 Integrated Adaptive Cable Equalizer 29

4.4 Serial Digital Loop-Through Output 30

4.5 Serial Digital Reclocker 30
4.5.1 PLL Loop Bandwidth 31

4.6 External Crystal/Reference Clock 32

4.7 Lock Detect 33
4.7.1 Asynchronous Lock 33

4.7.2 Signal Interruption 34

4.8 SMPTE Functionality 34
4.8.1 Descrambling and Word Alignment 34

4.9 Parallel Data Outputs 35
4.9.1 Parallel Data Bus Buffers 35

4.9.2 Parallel Output in SMPTE Mode 38

4.9.3 Parallel Output in DVB-ASI Mode 38

4.9.4 Parallel Output in Data-Through Mode 39

4.9.5 Parallel Output Clock (PCLK) 39

4.9.6 DDR Parallel Clock Timing 40

4.10 Timing Signal Generator 41
4.10.1 Manual Switch Line Lock Handling 42

4.10.2 Automatic Switch Line Lock Handling 43

4.10.3 Switch Line Lock Handling During Level B to Level A Conversion ............... 44

GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 4 of 104
Adaptive Cable Equalizer r ennum
Data Sheet : g

48004 - 2 November 2009



4.11 Programmable Multi-function Outputs 46
4.12 H:V:F Timing Signal Generation 47
4.12.1 CEA-861 Timing Generation 49
4.13 Automatic Video Standards Detection 56
4.14 Data Format Detection & Indication 59
4.15 EDH Detection 60
4.15.1 EDH Packet Detection 60
4.15.2 EDH Flag Detection 61
4.16 Video Signal Error Detection & Indication 61
4.16.1 TRS Error Detection 63
4.16.2 Line Based CRC Error Detection 63
4.16.3 EDH CRC Error Detection 64
4.16.4 HD & 3G Line Number Error Detection 64
4.17 Ancillary Data Detection & Indication 64
4.17.1 Programmable Ancillary Data Detection 66
4.17.2 SMPTE 352M Payload Identifier 67
4.17.3 Ancillary Data Checksum Error 68
4.17.4 Video Standard Error 69
4.18 Signal Processing 69
4.18.1 TRS Correction & Insertion 70
4.18.2 Line Based CRC Correction & Insertion 71
4.18.3 Line Number Error Correction & Insertion 71
4.18.4 ANC Data Checksum Error Correction & Insertion 71
4.18.5 EDH CRC Correction & Insertion 71
4.18.6 Illegal Word Re-mapping 72
4.18.7 TRS and Ancillary Data Preamble Remapping 72
4.18.8 Ancillary Data Extraction 72
4.18.9 Level B to Level A Conversion 77
4.19 GSPI - HOST Interface 77
4.19.1 Command Word Description 78
4.19.2 Data Read or Write Access 79
4.19.3 GSPI Timing 80
4.20 Host Interface Register Maps 82
4.21 JTAG Test Operation 95
4.22 Device Power-up 97
4.23 Device Reset 97
4.24 Standby Mode 97
5. Application Reference Design 98
5.1 High Gain Adaptive Cable Equalizers 98
5.2 PCB Layout 98
5.3 Typical Application Circuit 99
6. References & Relevant Standards 100
7. Package & Ordering Information 101
7.1 Package Dimensions 101
7.2 Packaging Data 102
GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated P 5 of 104
Adaptive Cable Equalizer r ennum
Data Sheet g

48004 - 2 November 2009



7.3 Marking Diagram 102
7.4 Solder Reflow Profiles 103
7.5 Ordering Information 103

List of Figures

Figure 3-1: Digital Input Pin with Schmitt Trigger 23

Figure 3-2: Bidirectional Digital Input/Output Pin 23

Figure 3-3: Bidirectional Digital Input/Output Pin with programmable drive strength......... 24
Figure 3-4: XTAL1/XTAL2/XTAL-OUT
Figure 3-5: VBG
Figure 3-6: LB_CONT
Figure 3-7: Loop Filter
Figure 3-8: SDO/SDO
Figure 3-9: Equalizer Input Equivalent Circuit

Figure 4-1: Level A Mapping
Figure 4-2: Level B Mapping
Figure 4-3: GS2961 Integrated EQ Block Diagram
Figure 4-4: 27MHz Clock Sources
Figure 4-5: PCLK to Data and Control Signal Output Timing - SDR Mode 1
Figure 4-6: PCLK to Data and Control Signal Output Timing - SDR Mode 2 ...
Figure 4-7: PCLK to Data and Control Signal Output Timing - DDR Mode .....coccuveeuureeeenseesneenne
Figure 4-8: DDR Video Interface
Figure 4-9: Delay Adjustment Ranges

Figure 4-10: Switch Line Locking on a Non-Standard Switch Line
Figure 4-11: H:V:F Output Timing - 3G Level A and HDTV 20-bit Mode .......ccoueummeeurrmecrrreeunecens
Figure 4-12: H:V:F Output Timing - 3G Level A and HDTV 10-bit Mode

3G Level B 20-bit Mode, each 10-bit stream 47
Figure 4-13: H:V:F Output Timing - 3G Level B 10-bit Mode 48
Figure 4-14: H:V:F Output Timing - HD 20-bit Output Mode 48
Figure 4-15: H:V:F Output Timing - HD 10-bit Output Mode 48
Figure 4-16: H:V:F Output Timing - SD 20-bit Output Mode 48
Figure 4-17: H:V:F Output Timing - SD 10-bit Output Mode 48
Figure 4-18: H:V:DE Output Timing 1280 x 720p @ 59.94/60 (FOrmat 4) ......cccecevecuumecerereunecenne 50
Figure 4-19: H:V:DE Output Timing 1920 x 1080i @ 59.94/60 (Format 5) .....cccccceveuveurerurccuneces 51
Figure 4-20: H:V:DE Output Timing 720 (1440) x 480i @ 59.94/60 (Format 657) ......cccoevueuee. 52
Figure 4-21: H:V:DE Output Timing 1280 x 720p @ 50 (Format 19) 52
Figure 4-22: H:V:DE Output Timing 1920 x 1080i @ 50 (Format 20) 53
Figure 4-23: H:V:DE Output Timing 720 (1440) x 576 @ 50 (Format 21 & 22) ....ccccoveecrrerurecnne 54
Figure 4-24: H:V:DE Output Timing 1920 x 1080p @ 59.94/60 (Format 16) .....cceccrseecrreruenccene 54
Figure 4-25: H:V:DE Output Timing 1920 x 1080p @ 50 (Format 31) 55
Figure 4-26: H:V:DE Output Timing 1920 x 1080p @ 23.94/24 (Format 32) ....cceeeeueccrrermeecnne 55
Figure 4-27: H:V:DE Output Timing 1920 x 1080p @ 25 (Format 33) 56
Figure 4-28: H:V:DE Output Timing 1920 x 1080p @ 29.97/30 (Format 34) .....ccceeceureecrseruerecene 56
Figure 4-29: Y/1ANC and C/2ANC Signal Timing 66
Figure 4-30: Ancillary Data Extraction - Step A 73
Figure 4-31: Ancillary Data Extraction - Step B 74
Figure 4-32: Ancillary Data Extraction - Step C 75
Figure 4-33: Ancillary Data Extraction - Step D 76
GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated P 6 of 104
Adaptive Cable Equalizer Gennum

Data Sheet

48004 - 2 November 2009



Figure 4-34: GSPI Application Interface Connection 78
Figure 4-35: Command Word Format 78
Figure 4-36: Data Word Format 79
Figure 4-37: Write Mode 80
Figure 4-38: Read Mode 80
Figure 4-39: GSPI Time Delay 80
Figure 4-40: In-Circuit JTAG 95
Figure 4-41: System JTAG 96
Figure 4-42: Reset Pulse 97
Figure 7-1: Pb-free Solder Reflow Profile 103

List of Tables

Table 1-1: Pin Descriptions 8
Table 2-1: Absolute Maximum Ratings 15
Table 2-2: Recommended Operating Conditions 15
Table 2-3: DC Electrical Characteristics 16
Table 2-4: AC Electrical Characteristics 18
Table 4-1: Serial Digital Output 30
Table 4-2: PLL Loop Bandwidth 31
Table 4-3: Input Clock Requirements 32
Table 4-4: Lock Detect Conditions 33
Table 4-5: GS2961 Output Video Data Format Selections 37
Table 4-6: GS2961 PCLK Output Rates 39
Table 4-7: Switch Line Position for Digital Systems 44
Table 4-8: Output Signals Available on Programmable Multi-Function Pins.........ccoccceveceee. 46
Table 4-9: Supported CEA-861 Formats 49
Table 4-10: CEA861 Timing Formats 50
Table 4-11: Supported Video Standard Codes 57
Table 4-12: Data Format Register Codes 60
Table 4-13: Error Status Register and Error Mask Register 62
Table 4-14: SMPTE 352M Packet Data 68
Table 4-15: IOPROC_DISABLE Register Bits 70
Table 4-16: GSPI Time Delay 80
Table 4-17: GSPI Timing Parameters (50% levels; 3.3V or 1.8V operation) ...........ccseceeeceenecens 81
Table 4-18: Configuration and Status Registers 82
Table 4-19: ANC Extraction FIFO Access Registers 94
Table 7-1: Packaging Data 102
GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 7 of 104
Adaptive Cable Equalizer Gennum

Data Sheet :

48004 - 2 November 2009



1. Pin Out

1.1 Pin Assighment

1 2 3 4 5 6 7 8 9 10

A | vee | tF [wconr| VEO-|stato | s1aT1 f10 vDD| PCLk [DOUTIE|DOUTIZ
PLL_ vco_
B |avop| Jos | Rsv | G5 | sTaT2 | sTAT3 [10_GND[DOUTIdDOUTIE|DOUTIS
C | soi [aano| Phs | o | stama [ stats | B2EL Iboutizpoutialpours
= PLL_ | CORE | CORE JTAG/
D | 551 [acno|aano| P | SR | Oog |SWEN | f5ed |io_anpio_vbD

PLL_ CORE | CORE |SDOUT_| SDIN_

E |EQVDDJEQ_GND| A_GND GND | _GND | _vDD TDO TDI

DOUT10| DOUT11

PLL. | CORE | CORE | 5. SCLK_

F [ Acce [ Rsv [ AGND GND | oD | vob | T™s | Tck

DOUT8 | DOUT9

CORE | CORE | CORE |SMPTE_
_GND | _GND | _vDD |BYPASS

G AGCN | A_GND | RC_BYP DVB_ASI|IO_GND|10_VDD

H BUFF_ | BUFF_ | CORE XTAL_ | 20bit/ |IOPROC | pouTs | pouT?

VDD GND | _GND RSV [TIM_861 ouT 10bit | EN/DIS

J SDO ESI\IID/S_TS RSV RSV RSV | XTAL2 |IO_GND| DOUT1 | DOUT4 | DOUT5

K SDO |STANDBY| RSV RSV RSV | XTAL1 |10_VDD| DOUTO | DOUT2 | DOUT3

1.2 Pin Descriptions

Table 1-1: Pin Descriptions

Pin Name Timing Type Description
Number
A1 VBG Analog Input  Band Gap voltage filter connection.
A2 LF Analog Input  Loop Filter component connection.
A3 LB_CONT Analog Input  Connection for loop bandwidth control resistor.
A4 VCO_VDD Input Power ~ POWER pin for the VCO. Connect to 1.2V DC analog through an RC

filter (see 5. Application Reference Design). VCO_VDD is nominally
0.7V. (Do not connect directly to 0.7V).
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Table 1-1: Pin Descriptions (Continued)

Pin Name Timing Type Description
Number
A5, A6, B5, STAT[0:5] Output MULTI-FUNCTIONAL OUTPUT PORT.
B6, C5, C6 Signal levels are LVCMOS/LVTTL compatible.

Each of the STAT [0:5] pins can be configured individually to output
one of the following signals:

Signal Default
H/HSYNC STATO
V/VSYNC STAT1
F/DE STAT2
LOCKED STAT3
Y/1ANC STAT4
C/2ANC -
DATA ERROR STATS

EDH DETECTED -
CARRIER DETECT -

RATE_DETO -
RATE_DET1 -
A7, D10, 10_VDD Input Power  POWER connection for digital 1/0. Connect to 3.3V or 1.8V DC
G10, K7 digital.
A8 PCLK Output PARALLEL DATA BUS CLOCK
Signal levels are LVCMOS/LVTTL compatible.
3G 10-bit or 20-bit mode PCLK @ 148.5 or 148.5/1.001MHz
HD 10-bit mode PCLK @ 148.5 or 148.5/1.001MHz
HD 20-bit mode PCLK @ 74.25 or 74.25/1.001MHz
SD 10-bit mode PCLK @ 27MHz
SD 20-bit mode PCLK @ 13.5MHz
GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 9 of 104
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Table 1-1: Pin Descriptions (Continued)

Pin Name Timing Type Description
Number
A9, A10, B8, DOUT18, 17, 19, Output PARALLEL DATA BUS
B9, B10,C8, 16, 15, 12, 14, 13, Signal levels are LVCMOS/LVTTL compatible.
C9, C10, E9, 10, 1
E10 20-bit mode SMPTE mode (SMPTE_BYPASS = HIGH
20bit/10bit = HIGH and DVB_ASI = LOW):
Luma data output for SD and HD data
rates; Data Stream 1 for 3G data rate
DVB-ASI mode (SMPTE_BYPASS = LOW
and DVB_ASI = HIGH):
Not defined
Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output
10-bit mode SMPTE mode (SMPTE_BYPASS = HIGH
20bit/10bit = LOW and DVB_ASI = LOW):
Multiplexed Luma/Chroma data output
for SD and HD data rates; Multiplexed
Data Stream 1&2 for 3G data rate
DVB-ASI mode (SMPTE_BYPASS = LOW
and DVB_ASI = HIGH):
8b/10b decoded DVB-ASI data
Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output
B1 A_VDD Input Power ~ POWER pin for analog circuitry. Connect to 3.3V DC analog.
B2, C3, C4 PLL_VDD Input Power ~ POWER pins for the Reclocker PLL. Connect to 1.2V DC analog.
B3, F2, H4, RSV These pins must be left unconnected.
J3, J4, J5,
K3, K4, K5
B4 VCO_GND Input Power GND pin for the VCO. Connect to analog GND.
B7, D9, G9, I0_GND Input Power  GND connection for digital I/0. Connect to digital GND.
)7
C1, D1 SDI, SDI Analog Input  Serial Digital Differential Input.
C2,D2, D3, A_GND Input Power  GND pins for sensitive analog circuitry. Connect to analog GND.
E3, F3, G2
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Table 1-1: Pin Descriptions (Continued)

Pin
Number

Name

Timing

Type

Description

c7

RESET_TRST

Input

CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.

Used to reset the internal operating conditions to default settings
and to reset the JTAG sequence.

Normal mode (JTAG/HOST = LOW):

When LOW, all functional blocks are set to default conditions and
all digital output signals become high impedance.

When HIGH, normal operation of the device resumes.
JTAG test mode (JTAG/HOST = HIGH):

When LOW, all functional blocks are set to default and the JTAG test
sequence is reset.

When HIGH, normal operation of the JTAG test sequence resumes
after RESET_TRST is de-asserted.

D4, E4, F4

PLL_GND

Input Power

GND pins for the Reclocker PLL. Connect to analog GND.

D5, E5, F5,
G4, G5, H3

CORE_GND

Input Power

GND connection for device core. Connect to digital GND.

D6, E6, F6,
G6

CORE_VDD

Input Power

POWER connection for device core. Connect to 1.2V DC digital.

D7

SW_EN

Input

CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
Used to enable switch-line locking, as described in Section 4.10.1.

D8

JTAG/HOST

Input

CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
Used to select JTAG test mode or host interface mode.

When JTAG/HOST is HIGH, the host interface port is configured for
JTAG test.

When JTAG/HOST is LOW, normal operation of the host interface
port resumes.

E1

EQ_VDD

Input Power

POWER pin for SDI buffer. Connect to 3.3V DC analog.

E2

EQ_GND

Input Power

GND pin for SDI buffer. Connect to analog GND.

E7

SDOUT_TDO

Output

COMMUNICATION SIGNAL OUTPUT
Signal levels are LVCMOS/LVTTL compatible.
GSPI serial data output/test data out.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test
results from the device.

In host interface mode, this pin is used to read status and
configuration data from the device.

E8

SDIN_TDI

Input

COMMUNICATION SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
GSPI serial data in/test data in.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test data
into the device.

In host interface mode, this pin is used to write address and
configuration data words into the device.

GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated
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Table 1-1: Pin Descriptions (Continued)

Pin
Number

Name Timing Type

Description

F1, G1

AGCP, AGCN

Automatic Gain Control for the equalizer. Attach the AGC capacitor
between these pins.

F7

CS_TMS Input

COMMUNICATION SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
Chip select / test mode start.

In JTAG mode (JTAG/HOST = HIGH), this pin is Test Mode Start, used
to control the operation of the JTAG test.

In host interface mode (JTAG/HOST = LOW), this pin operates as the
host interface chip select and is active LOW.

F8

SCLK_TCK Input

COMMUNICATION SIGNAL INPUT

Signal levels are LVCMOS/LVTTL compatible.

Serial data clock signal.

In JTAG mode (JTAG/HOST = HIGH), this pin is the JTAG clock.

In host interface mode (JTAG/HOST = LOW), this pin is the host
interface serial bit clock.

All JTAG/host interface addresses and data are shifted into/out of
the device synchronously with this clock.

F9, F10, H9,

H10, J8, J9,

J10, K8, K9,
K10

DOUTS, 9,6,7, 1, Output
4,50,2,3

PARALLEL DATA BUS
Signal levels are LVCMOS/LVTTL compatible.

20-bit mode SMPTE mode (SMPTE_BYPASS = HIGH
20bit/10bit = HIGH and DVB_ASI = LOW):
Chroma data output for SD and HD
data rates; Data Stream 2 for 3G data
rate

DVB-ASI mode (SMPTE_BYPASS = LOW
and DVB_ASI = HIGH):
Not defined

Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output

10-bit mode Forced LOW
20bit/10bit = LOW

G3

RC_BYP Input

CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.

When this pin is LOW, the serial digital output is the buffered
version of the input serial data. When this pin is HIGH, the serial
digital output is the reclocked version of the input serial data.

GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated
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Table 1-1: Pin Descriptions (Continued)

Pin
Number

Name

Timing

Type

Description

G7

SMPTE_BYPASS

Input/Output

CONTROL SIGNAL INPUT/OUTPUT
Signal levels are LVCMOS/LVTTL compatible.
Indicates the presence of valid SMPTE data.

When the AUTO/MAN bit in the host interface register is HIGH
(Default), this pin is an OUTPUT. SMPTE_BYPASS is HIGH when the
device locks to a SMPTE compliant input. SMPTE_BYPASS is LOW
under all other conditions.

When the AUTO/MAN bit in the host interface register is LOW, this
pin is an INPUT:

No SMPTE scrambling takes place, and none of the I/O processing
features of the device are available when SMPTE_BYPASS is set
LOW.

When SMPTE_BYPASS is set HIGH, the device carries out SMPTE
scrambling and I/0 processing.

When SMPTE_BYPASS and DVB_ASI are both set LOW, the device
operates in Data-Through mode.

G8

DVB_ASI

Input/Output

CONTROL SIGNAL INPUT

Signal Levels are LVCMOS/LVTTL compatible.
Used to enable/disable DVB-ASI data extraction in manual mode.

When the AUTO/MAN bit in the host interface is LOW, this pin is an
input and when the DVB_ASI pin is set HIGH the device will carry out
DVB_ASI data extraction and processing. The SMPTE_BYPASS pin
must be set LOW. When SMPTE_BYPASS and DVB_ASI are both set
LOW, the device operates in Data-Through mode.

When the AUTO/MAN bit in the host interface is HIGH (default),
DVB-ASI is configured as a status output (set LOW), and DVB-ASI
input streams are not supported or recognized.

H1

BUFF_VDD

Input Power

POWER pin for the serial digital output 50Q buffer. Connect to 3.3V
DC analog.

H2

BUFF_GND

Input Power

GND pin for the cable driver buffer. Connect to analog GND.

H5

TIM_861

Input

CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
Used to select CEA-861 timing mode.

When TIM_861 is HIGH, the device outputs CEA 861 timing signals
(HSYNC/VSYNC/DE) instead of H:V:F digital timing signals.

H6

XTAL_OUT

Digital
Output

Buffered 27MHz crystal output. Can be used to cascade the crystal
signal.

H7

20bit/10bit

Input

CONTROL SIGNAL INPUT

Levels are LVCMOS/LVTTL compatible.
Used to select the output bus width.
HIGH = 20-bit, LOW = 10-bit.
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Table 1-1: Pin Descriptions (Continued)

Pin Name Timing Type Description
Number
H8 IOPROC_EN/DIS Input CONTROL SIGNAL INPUT
Levels are LVCMOS/LVTTL compatible.
Used to enable or disable video processing features. When
IOPROC_EN is HIGH, the video processing features of the device are
enabled. When IOPROC_EN is LOW, the processing features of the
device are disabled, and the device is in a low-latency operating
mode.
J1, K1 SDO, SDO Output Serial Data Output Signal.
500 CML buffer for interfacing to an external cable driver.
Serial digital output signal operating at 2.97Gb/s, 2.97/1.001Gb/s,
1.485Gb/s, 1.485/1.001Gb/s and 270Mb/s.
J2 SDO_EN/DIS Input CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
Used to enable/disable the serial digital output stage.
When SDO_EN/DIS is LOW, the serial digital output signals, SDO and
SDO, are both pulled HIGH.
When SDO_EN/DIS is HIGH, the serial digital output signals, SDO and
SDO, are enabled.
J6, K6 XTAL2, XTAL1 Analog Input  Input connection for 27MHz crystal.
K2 STANDBY Input CONTROL SIGNAL INPUT
Signal levels are LVCMOS/LVTTL compatible.
When this pin is set HIGH, the device is placed in a power-saving
mode. No data processing occurs, and the digital I/Os are powered
down.
In this mode, the serial digital output signals, SDO and SDO, are
both pulled HIGH.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Value/Units
Supply Voltage, Digital Core (CORE_VDD) -0.3V to +1.5Vv
Supply Voltage, Digital I/0 (10_VDD) -0.3V to +4.0V
Supply Voltage, Analog 1.2V (PD_VDD, VCO_VDD) -0.3V to +1.5Vv
Supply Voltage, Analog 3.3V (EQ_VDD, BUFF_VDD, -0.3V to +4.0V
A_VDD)

Input Voltage Range (digital inputs) -2.0V to +5.25V
Ambient Operating Temperature (Tp) -40°C < Tp < 95°C
Storage Temperature (Tstg) -40°C < Ts1g < 125°C
Peak Reflow Temperature (JEDEC J-STD-020C) 260°C

ESD Sensitivity, HBM (JESD22-A114) 2kv

NOTES:

Absolute Maximum Ratings are those values beyond which damage may occur. Functional
operation under these conditions or at any other condition beyond those indicated in the
AC/DC Electrical Characteristics sections is not implied.

2.2 Recommended Operating Conditions

Table 2-2: Recommended Operating Conditions

Parameter Symbol Conditions Min Typ Max Units  Notes
Operating Temperature Range, Ta - -20 - 85 °C -
Ambient
Supply Voltage, Digital Core CORE_VDD - 1.14 1.2 1.26 Y -
1.8V mode 1.71 1.8 1.89 \% -
Supply Voltage, Digital /0 10_VDD
3.3V mode 3.13 33 3.47 \Y -
Supply Voltage, PLL PLL_VDD - 1.14 1.2 1.26 \% -
Supply Voltage, VCO VCO_VDD - - 0.7 - \Y 1
Supply Voltage, Analog A_VDD - 3.13 33 3.47 \Y 2
Supply Voltage, Serial Digital Input EQ_VDD - 3.13 33 3.47 Y -
GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 15 of 104
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Table 2-2: Recommended Operating Conditions

Parameter Symbol Conditions Min Typ Max Units  Notes
Supply Voltage, CD Buffer BUFF_VDD - 3.13 33 3.47 \Y; 2
NOTES

1. This is 0.7V rather than 1.2V because there is a voltage drop across an external 105Q resistor. See Typical Application Circuit on page 99.
2. The 3.3V supplies must track the 3.3V supply of an external CD.

2.3 DC Electrical Characteristics

Table 2-3: DC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol  Conditions Min Typ Max Units  Notes
System
+1.2V Supply Current l1v2 10bit 3G - 200 240 mA -
20bit 3G - 190 240 mA -
10/20bit HD - 160 200 mA -
10/20bit SD - 130 170 mA -
DVB_ASI - 130 170 mA -
+1.8V Supply Current l1vs 10bit 3G - 37 45 mA -
20bit 3G - 16 20 mA -
10/20bit HD - 15 21 mA -
10/20bit SD - 4 7 mA -
DVB_ASI - 4 6 mA -
+3.3V Supply Current lay3 10bit 3G - 150 180 mA -
20bit 3G - 115 130 mA -
10/20bit HD - 110 135 mA -
10/20bit SD - 20 100 mA -
DVB_ASI - 90 95 mA -
Total Device Power P1ips 10bit 3G - 540 640 mW -
(10.VDD =1.8V) 20bit 3G - 500 600 mwW -
10/20bit HD - 460 560 mwW -
10/20bit SD - 410 490 mW -
DVB_ASI - 410 490 mW -
Reset - 390 - mwW -
Standby - 23 45 mW -
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Table 2-3: DC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol  Conditions Min Typ Max Units  Notes
Total Device Power P3p3 10bit 3G - 720 890 mw -
(10_VDD = 3.3V) -
20bit 3G - 600 720 mw -
10/20bit HD - 550 700 mw -
10/20bit SD - 440 540 mw -
DVB_ASI - 440 530 mWwW -
Reset - 410 - mW -
Standby - 23 45 mW -
Digital I/0
. Vi . 10_VSS 0.3 x
Input Logic LOW 3.3V or 1.8V operation 03 - 10_VDD \% -
. Viy . 0.7 x 10_VDD
Input Logic HIGH 3.3V or 1.8V operation 10_VDD +0.3 \%
VoL IOL = 5mA, 1.8V operation - - 0.2 \ -
Output Logic LOW
IOL = 8mA, 3.3V operation - - 0.4 \Y -
VoH IOH = 5mA, 1.8V operation 1.4 - - Vv -
Output Logic HIGH
IOH = 8mA, 3.3V operation 2.4 - - \ -
Serial Input
Serial Input Common - 750 load - 2.2 - Y -
Mode Voltage
Serial Output
Serial Output - 50Q load BUFF_VDD BUFF_VDD BUFF_VDD \% -
Common Mode -(0.6/2) -(0.45/2) -(0.35/2)
Voltage
Notes:

The output drive strength of the digital outputs can be programmed through the host interface. please see Table 4-18: Configuration and Status
Registers, register 06Dh for details.

GS2961 3Gb/s, HD, SD SDI Receiver, with Integrated = 17 of 104
Adaptive Cable Equalizer r ennum
Data Sheet : g

48004 - 2 November 2009



-]
2.4 AC Electrical Characteristics

Table 2-4: AC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
System
Device Latency - 3G - 47 - PCLK -
HD - 47 - PCLK -
SD - 46 - PCLK -
DVB-ASI - 14 - PCLK -
Reset Pulse Width treset - 1 - - ms -

Parallel Output

Parallel Clock Frequency fpcLk - 13.5 - 148.5 MHz -
Parallel Clock Duty Cycle DCpcix - 40 - 60 % -
Output Data Hold Time (1.8V) ton 3G 10-bit SPI 1.5 - - ns 1
6pF Cload
DBUS 0.4 - - ns 1
STAT 0.45 - - ns 1
3G 20-bit DBUS 1.0 - - ns 1
6pF Cload
STAT 1.0 - - ns 1
HD 10-bit DBUS 1.0 - - ns 1
6pF Cload
STAT 1.0 - - ns 1
HD 20-bit DBUS 1.0 - - ns 1
6pF Cload
STAT 1.0 - - ns 1
SD 10-bit DBUS 19.4 - - ns 1
6pF Cload
STAT 19.4 - - ns 1
SD 20-bit DBUS 38.0 - - ns 1
6pF Cload
STAT 38.0 - - ns 1
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
Output Data Hold Time (3.3V) ton 3G 10-bit SPI 1.5 - - ns 2
6pF Cload
DBUS 0.45 - - ns 2
STAT 0.45 - - ns 2
3G 20-bit DBUS 1.0 - - ns 2
6pF Cload
STAT 1.0 - - ns 2
HD 10-bit DBUS 1.0 - - ns 2
6pF Cload
STAT 1.0 - - ns 2
HD 20-bit DBUS 1.0 - - ns 2
6pF Cload
STAT 1.0 - - ns 2
SD 10-bit DBUS 19.4 - - ns 2
6pF Cload
STAT 19.4 - - ns 2
SD 20-bit DBUS 38.0 - - ns 2
6pF Cload
STAT 38.0 - - ns 2
Output Data Delay Time (1.8V) tod 3G 10-bit SPI - - 14.0 ns 3
15pF Cload
DBUS - - 1.8 ns 3
STAT - - 2.5 ns 3
3G 20-bit DBUS - - 3.7 ns 3
15pF Cload
STAT - - 4.4 ns 3
HD 10-bit DBUS - - 3.7 ns 3
15pF Cload
STAT - - 4.4 ns 3
HD 20-bit DBUS - - 3.7 ns 3
15pF Cload
STAT - - 4.4 ns 3
SD 10-bit DBUS - - 22.2 ns 3
15pF Cload
STAT - - 22.2 ns 3
SD 20-bit DBUS - - 41.0 ns 3
15pF Cload
STAT - - 41.0 ns 3
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
Output Data Delay Time (3.3V) tod 3G 10-bit SPI - - 14.0 ns 4
15pF Cload
DBUS - - 1.9 ns 4
STAT - - 2.2 ns 4
3G 20-bit DBUS - - 3.7 ns 4
15pF Cload
STAT - - 4.1 ns 4
HD 10-bit DBUS - - 3.7 ns 4
15pF Cload
STAT - - 4.1 ns 4
HD 20-bit DBUS - - 3.7 ns 4
15pF Cload
STAT - - 4.1 ns 4
SD 10-bit DBUS - - 22.2 ns 4
15pF Cload
STAT - - 22.2 ns 4
SD 20-bit DBUS - - 41.0 ns 4
15pF Cload
STAT - - 41.0 ns 4
Output Data Rise/Fall Time (1.8V) t/ts 3G 10-bit STAT - - 0.4 ns 1
6pF Cload
DBUS - - 0.3 ns 1
All other STAT - - 0.4 ns 1
modes
6pF Cload DBUS - - 0.4 ns 1
3G 10-bit STAT - - 1.5 ns 3
15pF Cload
DBUS - - 1.1 ns 3
All other STAT - - 1.5 ns 3
modes
15pF Cload DBUS - - 1.4 ns 3
Output Data Rise/Fall Time (3.3V) t/ts 3G 10-bit STAT - - 0.5 ns 2
6pF Cload
DBUS - - 0.4 ns 2
All other STAT - - 0.5 ns 2
modes
6pF Cload DBUS - - 0.4 ns 2
Output Data Rise/Fall Time (3.3V) t/ts 3G 10-bit STAT - - 1.6 ns 4
15pF Cload
DBUS - - 1.5 ns 4
All other STAT - - 1.6 ns 4
modes
15pF Cload DBUS - - 1.4 ns 4
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes

Serial Digital Input

Serial Input Data Rate DRsp, - 0.27 - 2.97 Gb/s -
Serial Input Voltage Swing AVsp, Ta=25°C, differential, 720 800 950 mVy_o 6
270Mb/s & 1.485Gb/s
T, =25°C, differential, 720 800 880 mVp 6
2.97Gb/s
- Belden 1694A cable, 3G - 150 - m -
Achievable Cable Length Belden 1694A cable, HD - 230 - m -
Belden 1694A cable, SD - 440 - m -
Input Return Loss - single ended 15 21 - dB 7
Input Resistance - single ended - 1.52 - kQ -
Input Capacitance - single ended - 1 - pF -
Serial Digital Output
Serial Output Data Rate DRspo - 0.27 - 2.97 Gb/s -

AVgpo Differential with 100Q -

Serial Output Swing load 320 600 mVp-p -
Serial Output Rise Time trspo - -
20% ~ 80% 180 ps
Serial Output Fall Time tfspo -
20% ~ 80% - - 180 ps -
Serial Output Jitter with to) SMPTE colour bar 3G, - - 100 ps -
loop-through mode 150m
SMPTE colour bar HD, - - 100 ps -
250m
SMPTE colour bar SD, - - 470 ps -
480m
Serial Output Duty Cycle DCDgpp 3G - 10 - ps -
Distortion
HD - 10 - ps -
SD - 20 - ps -
Synchronous lock time - - - - 25 us -
Asynchronous lock time - - 0.1 - 20 ms -
Lock time from power-up - After 20 minutes at
o - - 5 s -
-20°C
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes

GSPI

GSPI Input Clock Frequency fscik 50% levels - - 60 MHz 5
3.3V or 1.8V operation

GSPI Input Clock Duty Cycle DCscik 40 50 60 % 5

GSPI Input Data Setup Time - 1.5 - - ns 5

GSPI Input Data Hold Time - 1.5 - - ns 5

GSPI Output Data Hold Time - - 1.5 - - ns 5

CS low before SCLK rising edge - 50% levels 1.5 - - ns 5
3.3V or 1.8V operation

Time between end of command - 50% levels 37.1 - - ns 5

word (or data in Auto-Increment 3.3V or 1.8V operation

mode) and the first SCLK of the
following data word - write cycle

Time between end of command - 50% levels 148.4 - - ns 5
word (or data in Auto-Increment 3.3V or 1.8V operation

mode) and the first SCLK of the

following data word - read cycle

CS high after SCLK falling edge - 50% levels 37.1 - - ns 5
3.3V or 1.8V operation

Notes:

1. 1.89V and 0°C.
2. 3.47V and 0°C.
3. 1.71V and 85°C
4. 3.13V and 85°C
5. Timing parameters defined in Section 4.19.3
6. Om cable length
7. Tested on a 2961 board from 5MHz to 3GHz.
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3. Input/Output Circuits

10_VDD

2000
Input Pin

Figure 3-1: Digital Input Pin with Schmitt Trigger (20bit/10bit, CS_TMS, SW_EN,
IOPROC_EN/DIS, JTAG/HOST, RC_BYP, RESET_TRST, SCLK_TCK, SDIN_TDI,
SDO_EN/DIS, STANDBY, TIM_861)

10_VDD

2000
—O Output Pin

Figure 3-2: Bidirectional Digital Input/Output Pin - Configured to Output
unless in Reset Mode. (DVB_ASI, SMPTE_BYPASS)
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10_VDD

2000
—O Output Pin

Figure 3-3: Bidirectional Digital Input/Output Pin with programmable drive
strength. These pins are configured to output unless in Reset Mode; in which
case they are high-impedance. The drive strength can be set by writing to
address 06Dh in the host interface register. (DOUTO, DOUT1, DOUT2, DOUT3,
DOUT4, DOUTS5, DOUT6, DOUT7, DOUTS, DOUTY, SDOUT_TDO, STATO, STAT1,
STAT2, STAT3, STAT4, STAT5, XTAL_OUT, DOUT10, DOUT11, DOUT12,
DOUT13, DOUT14, DOUT15, DOUT16, DOUT17, DOUT18, DOUT19, PCLK)

XTAL1

XTAL2 O |'>

XTAL_OUT O <‘,

Figure 3-4: XTAL1/XTAL2/XTAL-OUT
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A_VDD

_|

2kQ

VBG
50Q

_|
__I

Figure 3-5: VBG

EQ_VDD

Out <0>

LB_CONT

> Out <1>
Figure 3-6: LB_CONT

PLL_VDD

7

250

250

Figure 3-7: Loop Filter
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