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GS12181

12G UHD-SDI
Re-timing Cable Driver

Key Features

Multi-standard operation from 1Mb/s to 11.88Gb/s

SMPTE ST 2082-1, ST 2081-1, ST 424, ST 292-1 and
ST 259 compliant output

Support for DVB-ASI at 270Mb/s and MADI at 125Mb/s
Low power operation: approx. 340mW

Single 1.8V power supply for analog and digital core,
2.5V or 3.3V for output supply

Differential input support DC-coupling from 1.2V to
2.5V CML logic

Automatic power down on loss of signal

Programmable trace equalization to compensate for
up to 20”FR4 at 11.88Gb/s

75Q) cable driver outputs

» High levels of pre-emphasis available (up to 8" of

FR4) using higher output driver voltage supply

» Automatic/manual output slew rate control
» Individually selectable output pre-emphasis to

compensate for FR4 losses after chip output at all
rates
Manual Bypass function for low data rates with slow

rise/fall times
Configurable automatic bypass for low data rates

On-chip 100Q differential input data termination and
750 output termination

GSPI serial control and monitoring interface

Four configurable GPIO pins for control or status
monitoring

Wide operating temperature range: -40°C to +85°C
6mm x 4mm 40-pin QFN

Pin compatible with the GS12281, G512182, G512081,
and GS3281

Pb-free, Halogen-free, and RoHS/ WEEE-compliant
package

Applications

Next Generation 3D / 2D HFR HDTV and 2K D-Cinema,
UHDTV1 and 4K D-Cinema end-equipment: Cameras,
Monitors, Switchers, etc.

Next Generation 3G, 6G, and 12G UHD-SDI infrastructures
designed support of UHDTV2, UHDTV1, 4K D-Cinema and
3D HFR and HDR production image formats.

Description

The GS12181 is a low-power, multi-rate, re-timing cable
driver supporting rates up to 12G UHD-SDI. It is designed to
receive 100Q) differential input signals, automatically
recover the embedded clock from the digital video signal
and re-time the incoming data, and transmit the re-timed
signal over 75Q coaxial cables.

The device supports SMPTE ST 2082-1 (12G UHD-SDI), ST
2081-1 (6G UHD-SDI), ST 424 (3G SDI), ST 292-1 (HD-SDI)
and ST 259 (SD-SDI). Automatic and user selectable output
slew rate control is provided for each cable driver output.
The device also supports transmission of MADI at 125Mb/s
and DVB-ASI.

The GS12181 is pin compatible with the G512281 single
input, and the GS12182 dual input 12G UHD-SDI Multi-rate
Re-timing Cable Drivers, the GS12081 12G UHD-SDI
Multi-rate Cable Driver, as well as the GS3281 3G SDI
Multi-rate Re-timing Cable Driver.

Note: For the GS12181 to be pin compatible with the
GS12182, careful design considerations are required.
Contact your local Semtech FAE for details.
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Revision History

Version ECO PCN Date Changes and/or Modifications
Updated Table 1-1: Pins 22,23 corrected so pin numbers match
6 037849 — July 2017 pin names, updated Section 6.1, and added pin compatibility to
list of key features.
5 033448 — October 2016 Update Table 2-1: Input ESD Voltage Updated from 4kV to 2kV.
4 031329 — June 2016 Converted from Draft to Preliminary Data Sheet.
Correction to document referenced in Section 5. Updated
3 028160 o October 2015 Figure 4-8 and Figure 4-9. Minor updates throughout.
2 026731 — July 2015 Updated Section 6. and updates throughout the document
1 025090 — May 2015 Many changes throughout document.
0 022522 — February 2015 New Document.
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1. Pin Out

1.1 GS12181 Pin Assignment
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Figure 1-1: GS12181 Pin Out

1.2 GS12181 Pin Descriptions

Table 1-1: GS12181 Pin Descriptions

VCCO1P8_1

VEEO

SDO0

SDOO0

VCCO_0

VCCO_1

SDO1/RCO

SDO1/RCO

VEEO

Pin Number Name Type Description
Most negative power supply connection for the DDI differential buffer.
1,8 VEE_DDI Power
Connect to GND.
These pins should be left floating. Please contact your Semtech FAE
2,3,9,30 RSVD — for additional information on circuit compatibility with the GS12090
and GS12281.
Most positive power supply connection for the DDI differential buffer.
4 VCC_DDI Power
Connect to analog supply of 1.8V.
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Table 1-1: GS12181 Pin Descriptions (Continued)

Pin Number Name

Type

Description

5 TERM

Input Common Mode termination. Decouple to GND through 10nF
capacitor.

6,7 DDI, DDI

Input

Serial digital differential input. Differential CML input with internal
100Q2 termination.

Digital Input

Chip select input for the Gennum Serial Peripheral Interface (GSPI)
host control/status port. 1.8V CMOS input with 100kQ pull-up.

Active-low input.
Refer to Section 4.5.1 for more details.

1 SDIN

Digital Input

Serial digital data input for the Gennum Serial Peripheral Interface
(GSPI) host control/status port. 1.8V CMOS input with 100kQ
pull-down.

Refer to Section 4.5.2 for more details.

12 SDOUT

Digital Output

Serial digital data output for the Gennum Serial Peripheral Interface
(GSPI) host control/status port. 1.8V CMOS output.

Active-high output.
Refer to Section 4.5.3 for more details.

13 SCLK

Digital Input

Burst-mode clock input for the Gennum Serial Peripheral Interface
(GSPI) host control/status port. 1.8V CMOS input with 100kQ
pull-down.

Refer to Section 4.5.4 for more details.

14,15 VSS

Power

Most negative power supply for digital core logic.
Connect to GND.

16 VDD

Power

Most positive power supply connection for the digital core logic.
Connect to 1.8V.

17 GPIOO

Digital /O

Multi-function Control/Status Input/Output 0.
Output signal options are:

Output driven LOW

Output driven HIGH

PLL Lock Status

LOS (Loss of Signal, inverse of Carrier Detect) (Default)
CD (Carrier Detect)

SD/HD Status

Rate Detected [0]

Rate Detected [1]

Rate Detected [2]

Input signal option is:
Output 1 Disable Control

Pin is 1.8V CMOS /0, please refer to GPIO0_CFG for more information
on how to configure GPIOO.
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Table 1-1: GS12181 Pin Descriptions (Continued)

Pin Number

Name

Type

Description

GPIO1

Digital I/0

Multi-function Control/Status Input/Output 1.
Output signal options are:

Output driven LOW

Output driven HIGH

PLL Lock Status (Default)

LOS (Loss of Signal, inverse of Carrier Detect)
CD (Carrier Detect)

SD/HD Status

Rate Detected [0]

Rate Detected [1]

Rate Detected [2]

Reference Clock (Only applicable to GPIO_1)

Input signal option is:
Output 1 Disable Control

Pin is 1.8V CMOS /0, please refer to GPIO1_CFG for more information
on how to configure GPIO1.

19,31,37,38

VEE_CORE

Power

Most negative power supply connection for the analog core.
Connect to GND.

20

VCCO1P8_1

Power

Most positive power supply connection for cable driver 1 pre driver.
Connect to 1.8V.

21,28

VEEO

Power

Most negative power supply connection for the output drivers.
Connect to GND.

22,23

SDO1/RCO,
SDO1/RCO

Output

Serial digital output signals for cable driver 1.

Differential CML output with two internal 75Q pull-ups. If only SDO1 is
used as an active output, connect SDO1 to GND through 4.7uF
capacitor and 75Q resistor. If both outputs are unused, they can be left
floating and disabled through the host interface.

24

VCCO_1

Power

Most positive power supply connection for cable driver 1.
Connect to 1.8V, 2.5V or 3.3V.

25

VCCO_0

Power

Most positive power supply connection for cable driver 0.
Connect to 1.8V, 2.5V or 3.3V.

26,27

SDOo,
SDO0

Output

Serial digital output signals for cable driver 0.

Differential CML output with two internal 75Q pull-ups. If onlySDOO is
used as an active output, connect SDOO0 to GND through 4.7pF
capacitor and 75Q resistor. If both outputs are unused, they can be left
floating and disabled through the host interface.

29

VCCO1P8_0

Power

Most positive power supply connection for cable driver 0 pre driver.
Connect to 1.8V.

32

REF_CLK

Digital Input

Optional 27MHz reference input. For details see Section 4.2.
1.8V CMOS input with 100kQ pull-down.
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Table 1-1: GS12181 Pin Descriptions (Continued)

Pin Number Name Type Description

Multi-function Control/Status Input/Output 2.
Output signal options are:

Output driven LOW
Output driven HIGH
PLL Lock Status
LOS (Loss of Signal, inverse of Carrier Detect)
CD (Carrier Detect)
SD/HD Status
33 GPIO2 Digital I/0 Rate Detected [0]
Rate Detected [1]
Rate Detected [2]

Input signal option is:
Output 1 Disable Control

Note: The default signal option is not active on this version of the
device, but will be Sleep control on future devices.

Pin is 1.8V CMOS /0, please refer to GPIO2_CFG for more information
on how to configure GPIO2.

VCO filter capacitor connection. Decouple to ground through 1uF

34 VCO_FILT Passive .
capacitor.

Most positive power supply connection for the analog core.

35 VCC_CORE Power
Connect to 1.8V.

Multi-function Control/Status Input/Output 3.
Output signal options are:
Output driven LOW
Output driven HIGH
PLL Lock Status
LOS (Loss of Signal, inverse of Carrier Detect)
CcD (C_arrier Detect)
36 GPIO3 Digital I/0 SD/HD Status
Rate Detected [0]
Rate Detected [1]
Rate Detected [2]
Input signal option is:
Output 1 Disable Control (Default)

Pin is 1.8V CMOS I/0, please refer to GPIO3_CFG for more information
on how to configure GPIO3.

Loop filter capacitor connection. Connect to pin 40 through 470nF

39 LF+ Passive .
capacitor.

Loop filter capacitor connection. Connect to pin 39 through 470nF

40 LF- Passive .
capacitor.

Central paddle can be connected to ground or left unconnected. Its
Tab — — purpose is to provide increased mechanical stability. It is not required
for thermal dissipation.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Value

Supply Voltage - Core (VCC_DDI, VCC_CORE,

VDD, VCCO1P8_0, VCCO1P8_1) 0.5Vto+2.2V
Supply Voltage - Output Driver (VCCO_O, i}

VCCO_ 1) 0.5V to +3.65V
Input ESD Voltage (any pin) 2kV HBM
Storage Temperature Range (Ts) -50°C to 125°C
Input Voltage Range (DD, DDI) -0.3t0 2.625V

Input Voltage Range (GP102, GPIO3, -0.3 to (VCC_CORE +0.3)V

REF_CLK)

Input Voltage Range (CS, SDIN, SCLK, GPIOO, -03to (VDD +0.3)V
GPIO1)

Solder Reflow Temperature 260°C

Note: Absolute Maximum Ratings are those values beyond which damage may occur.
Functional operation outside of the ranges shown in the AC/DC electrical characteristics
tables is not guaranteed.
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2.2 DC Electrical Characteristics

Table 2-2: DC Electrical Characteristics
VCC_DDI, VCC_CORE, VDD, VCCO1P8_0, VCCO1P8_1 = +1.8V +5%, VCCO_0, VCCO_1 = +2.5V +5%, TA = -40°C to +85°C, unless otherwise

shown.
arameter mbo onditions in o] ax nits otes
P t Symbol Conditi Mi Ty M Unit Not
VCC_DD|,
VCC_CORE,
Supply Voltage VDD, 1.71 1.8 1.89 Vv —
VCCO1P8_0,
VCCO1P8_1
VCCO=1.8V 1.71 1.8 1.89 \Y 1
Supply Voltage - Output VCCO_0, _
Driver VCCO_1 VCCO =2.5V 2.38 2.5 2.63 \% 1
VCCO=3.3V 3.14 3.3 3.47 Vv 1
SDO0/SDOO0 enabled,
SDO1/SDO1 disabled — 340 — mW —
Output Swing = 800mV,,
SDO0/SDOO0 enabled,
SDO1/SDO1 disabled 355 W
Output Swing = 800mV,, - - m -
with max pre-emphasis
Power p SDO0/SDOO0 and
b SDO1/5DOT enabled — 430 — mw _
Output Swing = 800mV,,
SDO0/SDOO0 and
SDO1/SDO1 enabled 445 W
Output Swing = 800mV,, - - m -
with max pre-emphasis
SDO0/SDO0 and
SDO1/5D01 disabled - 250 - mw -
Supply Current - Analog | . . .
Core CC_CORE 110 132 mA
Supply Current - Trace |
Equalizer Cc_bol o o 15 19 mA -
iupply Current - Digital oo - - 14 18 mA .
ogic
VCCO =3.3V, 2 30 A
Output Swing = 800mV,, - m -
lccoordecor yeco =33y,
guPply Current - Cable Output Swing =800mV,,, ~ — 29 37 mA —
river with max pre-emphasis
I .
ccos_o Output Swing = 800mV,, — 20 — mA —
lcco_1ps_t
Serial Input Common
V, _
Mode Voltage CMIN 0.94 1.6 2.525 \Y 2
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Table 2-2: DC Electrical Characteristics (Continued)
VCC_DDI, VCC_CORE, VDD, VCCO1P8_0, VCCO1P8_1 = +1.8V +5%, VCCO_0, VCCO_1 = +2.5V +5%, TA = -40°C to +85°C, unless otherwise
shown.

Parameter Symbol Conditions Min Typ Max Units Notes
Serial Input Termination Differential — 100 — Q —
Serial Output Termination — — 75 — Q —
Vi — (\’/'g% — VDD v —
Input Voltage - Digital Pins
(CS, SDIN, SCLK, GPIO[0:3]) 0.35%
V||_ —_ 0 —_— . \ —_—
vDD
Output Voltage - Digital Pins Vo loy =-SmA VDD-045 - - v -
(SDOUT, GPI0[0:3]) VoL lo, = +5mA . . 045 v .

Notes:

1. Single 1.8V supply operation is possible, but the output eye is not guaranteed to be SMPTE compliant across all operating conditions. It is
recommended to run VCCO_0/VCCO_1 in the range 2.5-3.3V for guaranteed SMPTE compliance.
2. In DC-coupled mode the trace equalizer can sink/source current from/to the upstream driver.

2.3 AC Electrical Characteristics

Table 2-3: AC Electrical Characteristics
VCC_DDI, VCC_CORE, VDD, VCCO1P8_0, VCCO1P8_1 = +1.8V £5%, T, = -40°C to +85°C, unless otherwise shown.

Parameter Symbol Conditions Min Typ Max  Units Notes
Serial Input Data Rate DRpp — 0.001 — 11.88 Gb/s —
Input Voltage Swing AVpp, — 200 — 800 MVppd —
Intrinsic Input Jitter Iy 12G 0.7 0.85 — ul 1
Tolerance MADI/SD/HD/3G/6G 0.8 0.95 — ul 1

5MHz to 1.485GHz — — -17 dB —

1.485GHz to 2.97GHz — — -12 dB —
Output Return Loss ORL

2.97GHz to 5.94GHz — — -8 dB —

5.94GHz to 11.88GHz — — -5 dB —
Output Voltage Swing AVspo OUTPUT_SWING 720 800 880 mVpp —

Referenceless with MADI o o 16.7 ms )
PLL Lock Time — tatoc Out

ALOCK
Asynchronous Referenceless with MADI
— — 32 ms 2

In

sD — — 10 us —
PLL Lock Time- Synchronous tsLock

HD/3G/UHD — — 2 us —
$D00, SDOO, SDO1, SDOT trisespoo/tralispoo,  SP 400 — 1000 ps —
Rise/Fall Time tralispo1/tralispo1  HD/3G/UHD — — 40 ps —

SD — — 25 ps —
Mismatch in Rise/Fall Time

HD/3G/UHD — — 5 ps —
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Table 2-3: AC Electrical Characteristics (Continued)
VCC_DDI, VCC_CORE, VDD, VCCO1P8_0, VCCO1P8_1 = +1.8V £5%, Tp = -40°C to +85°C, unless otherwise shown.

Parameter Symbol Conditions Min Typ Max  Units Notes
Eye Cross Shift 12G — — 9 % _
(SDOO, SDOO, SDO1, SDO1) MADI/SD/HD/3G/6G — — 5 % —
Overshoot — — — 10 % —
toJ(125Mbys) — 0.015 0.08 Ulpp —
tos7ombys) — 0.02 0.08 Ulpp —
to)(1.485Gb/s) — 0.02 0.08 Ulyp —
L:\tttr;rrmc Serial Data Output t0)2.97G0/) g;/\t/t:r:ezfa;FLtB,s — 003 0.08 Ulo, —
to)(5.94Gb/s) — 0.03 0.08 Ulyp —
tou(11.88Gbrs) — 0.09 0.16 Ulpp —
to)Bypass) — 0.13 0.20 Ulpp 2
Setting 0.0625x — 5 — kHz —
Setting 0.125x — 10 — kHz —
BW\o0oP(125Mby/s) Setting 0.25x — 19 — kHz —
Setting 0.5x (Default) — 38 — kHz —
Setting 1x — 75 — kHz —
Setting 0.0625x — 10 — kHz —
Setting 0.125x — 20 — kHz —
BWioop@7ombss)  Setting 0.25x — 40 — kHz —
Setting 0.5x — 80 — kHz —
PLL Loop Bandwidth Setting 1x (Default) — 158 — kHz —
Setting 0.0625x — 55 — kHz —
Setting 0.125x — 110 — kHz —
BWioop(1.4856b/5)  Setting 0.25x — 220 — kHz —
Setting 0.5x (Default) — 438 — kHz —
Setting 1x — 875 — kHz —
Setting 0.0625x — 110 — kHz —
Setting 0.125x — 220 — kHz —
BW\ oopo7Gbsis)  Setting 0.25x — 440 — kHz —
Setting 0.5x (Default) — 0.88 — MHz —
Setting 1x — 1.75 — MHz —
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Table 2-3: AC Electrical Characteristics (Continued)
VCC_DDI, VCC_CORE, VDD, VCCO1P8_0, VCCO1P8_1 = +1.8V £5%, Tp = -40°C to +85°C, unless otherwise shown.

Parameter Symbol Conditions Min Typ Max  Units Notes
Setting 0.0625x — 220 — kHz —
Setting 0.125x — 440 — kHz —
BWioop(s.04Gbrs)  Setting 0.25x — 0.88 — MHz —
Setting 0.5x (Default) — 1.75 — MHz —
PLL Loop Bandwidth >etting T _ > _ Mz _
Setting 0.0625x — 440 — kHz —
Setting 0.125x — 0.88 — MHz —
BWioop(11.88Gb/s) Setting 0.25x — 1.75 — MHz —
Setting 0.5x (Default) — 3.5 — MHz —
Setting 1x — 7.0 — MHz —
Notes:

1. Square-wave modulated jitter
2. Measured using a clean input source.
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3. Input/Output Circuits

VCC_DDl
VCC_DDI veC_Dpl
a 'y
a 'y
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Dl [X] R 2 RLC
Figure 3-1: DDI, DDI
VDD VDD
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SCLK, © |
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100kQ

INN]
L

Figure 3-3: SDIN and SCLK, REF_CLK

VCCO_0/VCCO_1 VCCO_0/vCCo_11 VCCO_0/VCCO_1

Figure 3-2: SDOO, SDOO, SDO1, SDO1 Serial Data
Output

VDD VDD
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Figure 3-4: SDOUT

VDD VCC_CORE
VDD VDD VDD VCC_CORE
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Figure 3-5: CS Figure 3-6: GPIO[0:3]
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4. Detailed Description

4.1 Trace Equalizer

The GS12181 features a differential input buffer with 100Q differential input
termination, which includes a trace equalizer that can be configured to compensate for
up to 17dB of insertion loss at 5.94GHz in microstrip or stripline differential trace.

The differential input signal can be either DC-coupled or AC-coupled and is capable of
operation with any binary coded signal between 1Mb/s and 11.88Gb/s.

The input circuit is compatible with industry standard CML differential transmitters
when DC-coupled using 100Q differential termination circuitry.

4.1.1 Input Trace Equalization

The trace equalizer can compensate for up to 17dB of insertion loss at 5.94GHz in 6
increments, which can be adjusted through the CFG_TREQ_BOOST parameter in
control register 0x731E. The default value of CFG_TREQ_BOOST is (0},), which
corresponds to the minimum equalization boost level.

Please refer to Figure 4.1 and Table 4-1 for recommended boost setting.

Wboost setting 6
Eboost setting 5
Wboost setting 4
W boost setting 3

Boost Setting

Wboost setting 2
Oboost setting 1

Oboost setting 0

1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17
Insertion Loss at 5.94GHz (dB)

Figure 4-1: GS12181 Trace EQ Boost Setting Recommendation

Note: Launch swing of 200mVppd used for insertion loss <4dB. Launch swing of
800mVppd use for insertion loss >4dB.
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Table 4-1: Insertion Loss Per Boost Setting

Insertion Loss at 5.94GHz (dB) Boost Setting
1-2 1
2-4 2
4-7 3
7-10 4
10-14 5
14-17 6

By default at power up or after system reset, the trace equalizer is configured to
compensate for up to 3" of 7-mil stripline in FR4 material at high frequencies.

Note: Although not a requirement, launch swing of 800mV/,, is recommended for
trace lengths longer than 5".

4.1.2 CD (Carrier Detect) and LOS (Loss of Signal)

LOS is the complement of CD and is used by various automatic control modes including
Mute on LOS and Disable on LOS, which will be covered in the output section of this
document.

The default settings of the Carrier Detection sub-block should satisfy most applications;
however the Carrier Detection mechanism in the GS12181 is highly configurable and
allows the system designer to optimize the sensitivity and hysteresis of Carrier Detect to
meet specific system requirements.

The Carrier Detect is reported by status parameter STAT_PRI_CD in register 0x7387.

One of the CD control parameters is CFG_TREQ_CD_BOOST in register 0x731E. This
parameter determines the method and therefore the level of equalization to be used on
the input signal routed to the Carrier Detection sub-block. The default value is 0, which
maximizes the level of equalization. Alternatively, the designer can choose to have this
signal equalized at the same level as the main signal routed to the CDR by setting
CFG_TREQ_CD_BOOST to 1},. The setting of this parameter has no impact on the main
signal routed to the CDR.

The last two CD control parameters can be found in register 0x731F. Parameters
CFG_TREQ_CD_ASSERT_THRESH and CFG_TREQ_CD_DEASSERT_THRESH set the
Carrier Detect assert and de-assert thresholds to the input signal, which also defines the
hysteresis of CD signal.

The default values of CFG_TREQ_CD_ASSERT_THRESH and CFG_TREQ_CD_
DEASSERT_THRESH are 44and 34 respectively. With the default settings, the minimum
launch swing needed to assert the Carrier Detect is 200mV and it will be de-asserted
when the signal level falls below 150mV.
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The STAT_PRI_CD (Carrier Detect) parameter will be set to 0, and the LOS will be set to
1, whenever a new signal at the input does not exceed the assert threshold, or an
existing signal falls below the de-assert threshold. The result is that the device will not
indicate lock, and the outputs will mute assuming Mute on LOS is left to its default value
in the CONTROL_OUTPUT_MUTE register (0x7349). See Section 4.3 for more details.

Given a board that is routed with up to 20" of 7-mil stripline in FR4 and
CFG_TREQ_CD_BOOST = 0y, Figure 4-2 illustrates the relationship between launch
swing voltage, and minimum threshold setting to assert or de-asset Carrier Detect at all
rates up to 11.88Gb/s.

Min Launch Swing vs. CD Threshold Setting
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Figure 4-2: Min Launch Swing Vs. CD Threshold Setting

4.1.3 Equalizer Control and Status Parameters Summary

The following two tables list the most commonly used control and status parameters of
the Equalizer block. For a complete list of registers and functions, please see Section 5.

Table 4-2: Equalizer Block Control Parameters

Bit ...
Addressy, Slice Parameter Name Description
3:1 CFG_TREQ_BOOST Sets the Trace Equalizer boost level.
0x731E
0:0 CFG_TREQ_CD_BOOST Selects the boost method of the CD signal.
7:4 CFG_TREQ_CD_ASSERT_THRESH Sets the Carrier Detect assert threshold.
0x731F
3:0 CFG_TREQ_CD_DEASSERT_THRESH Sets the Carrier Detect de-assert threshold.
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Table 4-3: Equalizer Block Status Registers

Bit sl
Addressy, Slilce Parameter Name Description
0x7384 15:8 STAT_CNT_PRI_CD_ CHANGES A co'unter showmg the number of times the primary
Carrier Detect signal changed.
0x7387 8:8 STAT_PRI_CD The primary Carrier Detect status.

4.2 Serial Digital Re-timer (CDR)

The GS12181 includes an integrated CDR, whose purpose is to lock to a valid incoming
signal from the trace equalizer stage and produce a lower jitter signal at the cable driver
outputs SDO0 and SDO1. The CDR will attempt to lock to any of the following data rates:
MADI (125Mb/s), SD-SDI (270Mb/s), HD-SDI (1.485Gb/s), 3G-SDI (2.97Gb/s), 6G-SDI
(5.94Gb/s) and 12G-SDI (11.88Gb/s). This includes the f/1.001 rates.

The default settings of the re-timer block are optimal for most applications. However,
the following controls allow the user to customize the behaviour of the re-timer: LBW
control, Automatic and Manual Rate Detection, and External Reference Clock Mode.

4.2.1 PLL Loop Bandwidth Control

The ratio of output peak-to-peak jitter to input peak-to-peak jitter of the CDR can be
represented by a low-pass jitter transfer function, with a bandwidth equal to the PLL
LBW. Although the default LBW settings for the GS12181 CDR are ideal for most SDI
signals, the GS12181 allows the user to adjust the LBW for MADI and each SMPTE
compliant rate.

Registers 0x730A through 0x730C contain the following parameters which allow the
user to configure rate dependent LBW: CFG_PLL_LBW_12G, CFG_PLL_LBW_6G,
CFG_PLL_LBW_3G, CFG_PLL_LBW_HD, CFG_PLL_LBW_SD, and
CFG_PLL_LBW_MADI. The LBW settings are defined in terms of ratios of the nominal
LBW. For each rate, where '1.0x' is the nominal LBW, the following ratios are available:
0.0625x, 0.125x, 0.25x%, 0.5x, and 1.0x. Table 2-3 provides the specific loop bandwidths
for each data rate and LBW setting. Lowering the LBW will lower the jitter amplitude
above the LBW frequency. Although lower output jitter is desirable, the lower LBW may
reduce the device’s IJT to very high jitter that may be present outside the LBW.
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4.2.2 Automatic and Manual Rate Detection

With the default rate detect setting, the CDR will automatically attempt to lock to any of
following data rates: MADI (125Mb/s), SD-SDI (270Mb/s), HD-SDI (1.485Gb/s), 3G-SDI
(2.97Gb/s), 6G-SDI (5.94Gb/s) and 12G-SDI (11.88Gb/s). This includes the f/1.001 rates.
However, the CDR can be forced to only lock to a single rate by setting the
CFG_AUTO_RATE_DETECT_ENA and CFG_MANUAL_RATE parameters in register
0x7306 to 0y, and 1y, respectively. With automatic rate detection enabled
(CFG_AUTO_RATE_DETECT_ENA = 1), specific rates can be excluded from the rate
detect list through the CFG_RATE_ENA_<r> rate disable mask parameter in 0x7306,
where ris the rate to be disabled.

The STAT_LOCK parameter in register 0x7386 will indicate that the CDR is locked when
its value is 1, and unlocked when its value is 0. The lock status can also be monitored
externally on GPIO1, which is the default power-up configuration for pin 18. The
STAT_DETECTED_RATE parameter in register 0x7387 will indicate the data rate at
which the CDR is locked to. A value of 04 in the STAT_DETECTED_RATE parameter
indicates that the device is not locked, while values between 14 and 64 will indicate that
the device is locked to one of the six available rates between MADI at 125Mb/s and
UHD-SDI at 11.88Gb/s.

Table 4-4: Detected Data Rates

ST SIS Detected Data Rate

_RATE[2:0]

0 Unlocked

1 MADI (125Mb/s)
2 SD (270Mb/s)
3 HD (1.485Gb/s)
4 3G (2.97Gb/s)
5 6G (5.94Gb/s)
6 12G (11.88Gb/s)
7 Reserved

If the CDR cannot lock to any of the valid rates in automatic mode or the selected rate in
manual mode, the non re-timed signal from the trace EQ block will automatically be
bypassed to the output. If the CDR does lock to the incoming signal, the re-timed and
bypassed (if manual bypass control enabled) signals are available independently at
each output. See the Output Driver Section 4.3.1 for more details.

GS12181 www.semtech.com
Final Data Sheet Rev.6

PDS-060905 July 2017

19 of 70
Semtech
Proprietary & Confidential


http://www.semtech.com/
https://www.application-datasheet.com/

4.2.3 Lock Time and External Reference Clock

4.2.3.1 Synchronous and Asynchronous Lock Time

Synchronous lock time is defined as the time it takes the device to re-lock to an existing
signal that has been momentarily interrupted or to a new signal of the same data rate
as the previous signal which has been quickly switched in.

Asynchronous lock time is defined as the time it takes the device to lock when a signal
is first applied to the serial digital inputs, or when the signal rate changes. The
asynchronous lock time can be reduced by using an external reference clock. See
Section 4.2.3.2 for more details.

The asynchronous and synchronous lock times are defined in Table 2-3.

Note: To ensure synchronous lock times are met, the maximum interruption time of the
signal is 10us for an SD SDI signal. HD, 3G, 6G, or 12G signals must have a maximum
interruption time of 6s. The new signal, after interruption, must have the same
frequency as the original signal but may have an arbitrary phase.

4.2.3.2 External Reference Clock

The GS12181 does not require an external reference clock. However, if asynchronous
lock times shorter than those in Table 2-3 are required, an external clock can be supplied
on the REF_CLK (pin 32). For faster asynchronous lock times, an external 27MHz
+100ppm clock source is recommended.

If the application is multi-channel in nature, and several GS121xx devices are adjacent
to each other, a single external reference can drive up to eight GS121xx devices by daisy
chaining the REF_CLOCK buffers of all the devices. The GS121x devices can be set to
provide a buffered output of the external reference clock reference only on GPIO1 (pin
18), allowing each device to be the REF_CLOCK source for the next device in the chain.

To use an external reference, set the CFG_REF_CLK_MODE_MANUAL parameter to 0},
in register 0x7308.

To output a buffered version of the reference clock to the next device in the chain, set
the CFG_GPIO1_OUTPUT_ENA and CFG_GPIO1_FUNCTION parameters in register
0x7311 to 1, and 874 respectively.

4.2.3.3 CDR Control and Status Parameters Summary

Table 4-5 and Table 4-6 list the most commonly used control and status parameters of
the CDR block. For a complete list of registers and functions, please see Section 5.
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Table 4-5: CDR Control Parameters

Bit o
Addressy, Slilce Parameter Name Description
13:8 CFG_RATE_ENA_<r> Specific rate disable mask, where r is the rate to be disabled.
. CFG MANUAL RATE Select a single rate for CDR rate detection when
0x7306 41 -~ - CFG_AUTO_RATE_DETECT_ENA is 0,
0:0 CFG_AUTO_RATE_DETECT_ENA Sets or disables the automatic rate detection mode of the CDR.
0x7308 1:1 CFG_REF_CLK_MODE_MANUAL Sets or disables external reference clock mode.
12:8 CFG_PLL_LBW_12G Set the LBW for 12G signals.
0x730A
4:0 CFG_PLL_LBW_6G Set the LBW for 6G signals.
12:8 CFG_PLL_LBW_3G Set the LBW for 3G signals.
0x730B
4:0 CFG_PLL_LBW_HD Set the LBW for HD signals.
12:8 CFG_PLL_LBW_SD Set the LBW for SD signals.
0x730C
4.0 CFG_PLL_LBW_MADI Set the LBW for MADI signals.
8:8 CFG_GPIO1_OUTPUT_ENA Sets the GPIO pin as either an output or an input.
0x7311
7:0 CFG_GPIO1_FUNCTION Sets or disables buffered reference clock output on GPIO1.

Table 4-6: CDR Status Parameters

Addressy, Sllgilcte Parameter Name Description
15:8 STAT CNT_RATE_CHANGES Counter showing the number of times the PLL lock rate
changed.
0x7385
7.0 STAT CNT_PLL_LOCK_CHANGES Counter showing the number of times the PLL lock status
changed.
0x7386 12:12 STAT_LOCK The status of the PLL. Locked, or unlocked.
0x7387 2:0 STAT_DETECTED_RATE The rate at which the PLL is locked to.
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4.3 Output Cable Drivers

The GS12181 features two independent internally terminated differential cable drivers
(see Figure 3-2), with data available on the first output, SDOO, while clock and data are
available on the second output, SDO1. Although SDO0 and SDOT1 are differential
buffers, they can be implemented as 4 SMPTE compliant 75Q single-ended drivers.
However, if the inverted signal on SDOO0 and SDO1 are not used, those outputs should
be terminated through a 75Q) resistor and 4.7uF capacitor to GND. The cable drivers
feature highly configurable amplitude and pre-emphasis control, which can
compensate for up to 8 inches of 10mil microstrip in standard FR4 at 11.88Gb/s. The LOS
(Loss of Signal) status from the input stage and Loss of Lock status from the CDR block
can both be used to automatically mute or disable the outputs when asserted.

4.3.1 Bypassed Re-timer Signal Output Control

With the default power-up settings, the GS12181 outputs will automatically switch to
the bypassed signal (non-re-timed) whenever the PLL is unlocked. Alternatively, manual
re-timer bypass may be configured by setting the CTRL_OUTPUT<n>_RETIMER _
AUTO_BYPASS and CTRL_OUTPUT<n>_RETIMER_MANUAL_BYPASS parameters in
register 0x734C to O, and 1, respectively, in which case the PLL will remain bypassed for
all rates.

The re-timer bypass function, manual or automatic, does not affect the input
equalization function of the device.

In manual bypass, the output signals of the device will not be retimed. Other features of
the re-timer such as rate detect and lock detect are still accessible in this mode.

Please refer to Section 5. on how to change the re-timer bypass mode via the device's
host interface.

4.3.2 Clock Out on SDO1

The GS12181 provides an optional clock output mode on SDO1. The clock is half of the
detected data rate.

To set SDO1 to clock mode, write 1y, to parameter CTRL_OUTPUT1_SIGNAL_SEL in
register 0x7348. The default value of this bit is 0, (data mode).

4.3.3 Output Driver Polarity Inversion

The signal polarity may be inverted at the outputs through the CTRL_OUTPUT<n>_
DATA_ INVERT parameters in register 0x7348. This may be useful to compensate for an
inverted upstream signal or to facilitate board signal routing.

To invert the polarity of either of the two output drivers, write 1, to control parameter
CTRL_OUTPUT<n>_DATA_ INVERT.
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4.3.4 Amplitude and Pre-emphasis Control

Each output signal pair can be configured in =20mV/,_, increments to drive up to
1200V, into an external 75Q) single-ended load.

In some applications there may be significant high frequency loss associated with long
traces between the GS12181 output and the BNC. With low to moderate loss, IS jitter
will be generated, which will reduce the output jitter compliance budget.

At 11.88Gb/s, the pre-emphasis can compensate for up to 8" of 10-mil microstrip in
standard FR4. The default setting on power-up can compensate for approximately 2" of
10-mil microstrip.

Some cable drivers that operate at high data rates offer some amount of pre-emphasis
to compensate for trace. However, the GS12181 allows the user to control the
pre-emphasis pulse amplitude and the pre-emphasis pulse width. This extra flexibility
provides a mechanism to better shape the pre-emphasis gain to match the frequency
loss response of an interconnect composed of trace, connector and via losses.

The output driver swing, pre-emphasis pulse amplitude, and pre-emphasis pulse width
can be optimized for SD/MADI, HD/3G, and 6G/12G through the CFG_OUTPUT<n>_*

parameters in registers 0x7328 through 0x7333, where <n> is the output number and *
is the specific control.

The DS (Driver Swing) parameter has 50 settings, where the default power-up value is
25 (approximately 800mV,, ). The effective range over which the voltage increment
between each setting is tightly controlled to ~20mV is 15 to 35 (600mV,_, to
1000mVp_p).

For maximum output swing and pre-emphasis headroom, it is recommended that the
device VCCO_0 and VCCO_1 supply pins be connected to a 3.3V supply. However, for
most applications where 800mV,, , is the target swing amplitude and the trace length is
under 5", 2.5V supply is sufficient.

The PPA (pre-emphasis pulse amplitude) has 25 settings, while the PPW (pre-emphasis
pulse width) has 15. The default power-up value for each is 0 and that combination can
compensate for approximately 2” of 10-mil microstrip in FR4 between the device output
and BNC. Together, the PPA and PPW can be configured to provide optimum insertion
loss compensation to exceed the SMPTE output jitter requirement and maximize the
link jitter margin to the receiving equipment. The following section will provide a
procedure of optimizing pre-emphasis setting on the G512181.

4.3.4.1 Pre-emphasis Optimization

The goal of pre-emphasis is to open the eye at the BNC as much as possible. This means
minimizing ISl jitter, while meeting the SMPTE output eye specification.

The GS12181 has a HIGH level of precision for pre-emphasis control, which allows for
fine optimization of any loss channel. Pre-emphasis compensation of the G512181
output channel is a two step process. The first step is coarse optimization, while the
second step is fine optimization. However, the first step alone may meet the designers

targets.
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Coarse Optimization Procedure:

Given a single ended trace length tl, where tl has a 5.94GHz loss profile of 0.7dB/Inch
+20%, the following equations provide a starting point for HD-3G and 6G-12G
optimized pre-emphasis settings:

Equation 4-1: HD and 3G
Pre-emphasis Amplitude

PPAyp = int((tl), tI<15) Optimization Setting

Equation 4-2: HD and 3G
) Pre-emphasis Width
PPWyp = int((t]), tI<15) Optimization Setting

Equation 4-3: 6G and 12G
) Pre-emphasis Amplitude
PPAyyp = int(3(tl-1)),2<tl<7 Optimization Setting

Equation 4-4: 6G and 12G
Pre-emphasis Width
PPWyyp = int(2.2-th), t1<7 Optimization Setting

Note: Int(x) is the integer of x

Pre-emphasis pulse amplitude has a directimpact on swing amplitude. After solving the
above equations and implementing the settings, it may be necessary to readjust the
driver swing until the swing amplitude design target is met.

In most cases, the settings calculated from these equations may be good enough.
However, a better eye may be obtained by the following the Fine Optimization
procedure.

Fine Optimization:

With the Hardware designed with the GS12181 connected through 1m of cable to a
high bandwidth scope follow the next two steps:

1.

The first step is to set the PPA and PPW to the values obtained by solving the
optimization equations, and then measure the downstream jitter. While keeping
PPW constant, increment the PPA by 1. If the jitter is lower after the first increment,
continue to increment by 1 until the jitter begins increasing or a setting of 56 is
reached. If there was a setting which resulted in a lower jitter measurement than
the initial setting, that is the Optimized Pre-emphasis Amplitude setting:
PPAQptimal @nd the PPA optimization procedure is complete.

However, if the jitter increased after the first increment, decrement the setting by 1
below the initial value. If the jitter is lower after the first decrement, continue to
decrement by 1 until the jitter begins increasing or a setting of 0 is reached. If there
was a setting which resulted in a lower jitter measurement than the initial setting,
that is the Optimized Pre-emphasis Amplitude setting: PPAgptimal, and the PPA

optimization procedure is complete.
If incrementing the PPA or decrementing the PPA did not result in a setting with

lower jitter, then the initial setting derived from the equation is the PPA optimized
Pre-emphasis Amplitude setting: PPAgptimal-
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2. The second step is to set the PPA to the optimized setting PPAgtima determined in
step 1 and PPW to the values obtained by solving the optimization equation, then
measure the downstream jitter. While keeping PPA constant, increment the PPW by
1. If the jitter is lower after the first increment, continue to increment by 1 until the
jitter begins increasing or a setting of 15 is reached. If there was a setting which
resulted in a lower jitter measurement than the initial setting, that is the Optimized
Pre-emphasis Width setting: PPWima), and the optimization procedure is
complete.

However, if the jitter increased after the first increment, decrement the setting by 1
below the initial value. If the jitter is lower after the first decrement, continue to
decrement by 1 until the jitter begins increasing or a value of 0 is reached. If there
was a setting which resulted in a lower jitter measurement than the initial setting,
that is the Optimized Pre-emphasis Width setting: PPWqima), and the optimization

procedure is complete.

If incrementing the PPW or decrementing the PPW did not result in a setting with
lower jitter, then the initial setting derived from the equation is the optimized
Pre-emphasis Width setting: PPWotimal-

3. Pre-emphasis pulse amplitude has a direct impact on swing amplitude. The third
and final step is to readjust the driver swing until the swing amplitude design
target is met. The fine optimization procedure maybe repeated to ensure that the
PPAQptimal @nd PPWtima settings previously determined still hold with the new

DS setting.

Steps 1 and 2 are illustrated in the following two flow charts:
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Parameter and Variable Definition

PPA, : Initial PPA value from equation result.
PPW.__: Initial PPW value from equation result.

init"

DS : Measurement sweep Initial Driver Swing Setting = 9.

init”
PPA ot POSt measurement sweep Optimal Pre-emphasis Pulse Amplitude setting.
optimal’ Post measurement sweep Optimal Pre-emphasis Pulse Width setting.

a: Measurement sweep PPA increment value.

Start Optimization

Set n: Measurement sweep test number value.
PPA = PPA. PPA: Current Measurement Pre-emphasis Pulse Amplitude setting.
PPW = PPW PPW: Current Measurement Pre-emphasis Pulse Width setting.
DS = m‘"“ DS: Current Measurement Driver Swing Amplitude setting.

Measure initial Jitter Record Data ReJc:trgred Read Data
record results for _———— _———
Measurement
measurement# n=0 123 n

!

PPA Optimization

If (PPA + a) < 26 12 If (PPA—a) > 0 Complete
PPA__ = PPA(n-1)
optimal
PPA=PPA +a PPA=PPA-a
n=n+1 n=n+1
i \ i

Measure Jitter
record results for
measurement# n

Measure Jitter
record results for
measurement# n

Ifn>1
Or
PPA - (2*a) <0

PPA Optimization
Complete
PPA =PPA(n-1)

optimal

PPA Optimization
Complete
PPA =PPA(n-1)

optimal

If Jitter(n) <
jitter(n-1)

Is Jitter(n) <

PPA = PPA jitter(n-1)

init

PPW = PPW

init

Figure 4-3: PPA Optimization Flow Chart
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Start Optimization

Set
PPA = PPA
optimal
PPW =PPW

DS =DS

it

Measure initial Jitter
record results for
measurement# n =0

If (PPW + w) < no

Parameter and Variable Definition

optimal®

optimal®

PPW,_: Initial PPW value from equation result.
DS, ,; Measurement sweep Initial Driver Swing Setting = 9.

PPA : Post measurement sweep Optimal Pre-emphasis Pulse Amplitude setting.
: Post measurement sweep Optimal Pre-emphasis Pulse Width setting.

w: Measurement sweep PPW increment value.
n: Measurement sweep test number value.
PPA: Current Measurement Pre-emphasis Pulse Amplitude setting.
PPW: Current Measurement Pre-emphasis Pulse Width setting.

DS: Current Measurement Driver Swing Amplitude setting.

Recorded
Jitter
Measurement
1,2,3,...,n

Record Data

16

PPW =PPW +w
n=n+1

!

Measure Jitter
record results for
measurement# n

If Jitter(n) <
jitter(n-1)

PPW Optimization
Complete
PPW =PPW(n-1)

optimal

PPW = PPW

init

Read Data
————»

PPW =PPW -w
n=n+1

!

Measure Jitter
record results for

measurement# n

Is Jitter(n) <
jitter(n-1)

Figure 4-4: PPW Optimization Flow Chart

4.3.5 Output State Control Modes

The GS12181 provides several output state control modes to meet specific application
requirements. The Outputs can be put in low power and muted, either manually, or on

LOS (Loss of Signal), or on LOS and Loss of Lock. The outputs can also be completely

powered sown and disabled, either manually, or on LOS. Lastly, the outputs can be put
into balanced mode for powered ORL measurements. The mode priorities from highest

to lowest are as follows: Balanced Mode, Disable Mode, and Mute mode. Please see
Section 4.3.5.1 through Section 4.3.5.3 for more details.

PPW Optimization
Complete
PPW =PPW(n-1)

optimal

PPW Optimization
Complete
PPW =PPW(n-1)

optimal
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4.3.5.1 Output Mute Mode

Each of the outputs on the GS12181 also have independent mute controls, which can be
configured through the host interface.

The following are the four modes of output mute:
1. Auto mute on LOS (default)

2. Auto mute on LOS and during rate search

3. Outputs always operational

4. Outputs always muted

The default setting on power-up sets the output drivers in the first mode, where the
outputs automatically mute on the assertion of LOS. In addition to mute on LOS, with
auto mode enabled, setting control parameter CTRL_OUTPUT<n>_AUTO
_MUTE_DURING_RATE_SEARCH to 1, sets the outputs to mute when the device loses
lock and begins to rate search.

The outputs can be set to never mute by setting the control parameters
CTRL_OUTPUT<n>_AUTO_MUTE and CTRL_OUTPUT<n>_ MANUAL_MUTE to Oy,
Alternatively, the outputs can be forced to always be muted by setting the control
parameters CTRL_OUTPUT<n>_AUTO_MUTE and CTRL_OUTPUT<n>_
MANUAL_MUTE to 0, and 1, respectively.

Note: The <n> in the control parameter names refers to the output number.

4.3.5.2 Output Disable Mode

Each of the outputs on the GS12181 also have independent disable controls, which can
be configured through the host interface.

The following are the three modes of Output Disable:
1. Outputs defer to mute settings

2. Auto Disable

3. Outputs always disabled

Mode 1 is the default setting on power-up (parameter CTRL_OUTPUT<n>_AUTO
_DISABLE is set to 0),).By setting control parameter CTRL_OUTPUT<n>_AUTO
_DISABLE to 1y, the output will power down on LOS. This includes LOS as a result of
setting up Squelch Adjust (see Section 4.2.1 for more details). This mode takes
precedence over any active output mute mode.

By leaving parameter CTRL_OUTPUT<n>_AUTO_DISABLE set to 0, and setting
parameter CTRL_OUTPUT<n>_MANUAL_DISABLE to 1, forces the output to be
disabled. This mode takes precedence over any active output mute mode. Alternatively,
the second output can be powered down by applying a signal to GPIO3 (SDO1 disable).
SDO1 disable is the default mode for GPIO3 at power-up.

Note: The <n> in the control parameter names refers to the output number.
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4.3.5.3 Output Balanced Mode

The GS12181 has a feature designed to facilitate reliable output return loss (ORL)
measurement while the device is still powered. The device can be put into a BALANCE
mode which prevents the outputs from toggling while ORL is being measured.

BALANCE mode can be enabled through the host interface, by setting control
parameter CTRL_OUTPUT<n>_ BALANCED in register 734D to 1,,, where <n> is the

output number.

4.3.5.4 Output Control and Status Registers Summary

The following two tables list the most commonly used control and status parameters of
the Output blocks. For a complete list of registers and functions, please see Section 5.

Table 4-7: Re-timer Bypass Control Parameters

Bit N
Addressy, Slice Parameter Name Description
33 CTRL_OUTPUT1_RETIMER_MANUAL  Enables manual CDR bypass signal when
’ _BYPASS CTRL_OUTPUT1_RETIMER_AUTO_BYPASS is O,.
2:2 CTRL_OUTPUTI_RETIMER_AUTO Sets or disables the automatic CDR bypass signal mode.
_BYPASS
0x734C
11 CTRL_OUTPUTO_RETIMER_AUTO Enables manual CDR bypass signal when
’ _BYPASS CTRL_OUTPUTO_RETIMER_AUTO_BYPASS is Oy,
0:0 CTRL_OUTPUTO_RETIMER_MANUAL Sets or disables the automatic CDR bypass signal mode.
_BYPASS
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Table 4-8: Output Swing and Pre-emphasis Control Parameters

Bit ...
Addressy, Slilce Parameter Name Description
0x732B/0x7329 138 CFG_OUTPUT<n> CD_SD_TD_DRIVER SWING  OUtPut <n>main output driver amplitude
configuration parameter for SD and MADI.
12:8 CFG_OUTPUT<n>_CD_SD TD_ Output <n> pre-emphasis pulse width configuration
’ PREEMPH_WIDTH parameter for SD and MADI.
. CFG_OUTPUT<n>_CD_SD TD_ Output <n> pre-emphasis power down parameter for
0x732A/0x7328 66 PREEMPH_PWRDWN SD and MADI.
50 CFG_OUTPUT<n>_CD_SD TD_ Output <n> pre-emphasis pulse amplitude
: PREEMPH_AMPL configuration parameter for SD and MADI.
0x732D/0x732F 138  CFG_OUTPUT<n> CD_HD DRIVER SWING  OutPut <n>main output driver amplitude
configuration parameter for HD and 3G.
12:8 CFG_OUTPUT<n>_CD_HD_ Output <n> pre-emphasis pulse width configuration
’ PREEMPH_WIDTH parameter for HD and 3G.
. CFG_OUTPUT<n>_CD_HD_ Output <n> pre-emphasis power down parameter for
0x732C/0x732E  6:6 PREEMPH_PWRDWN HD and 3G.
50 CFG_OUTPUT<n>_CD_HD_ Output <n> pre-emphasis pulse amplitude
: PREEMPH_AMPL configuration parameter for HD and 3G.
0x7331/0x7333 138 CFG_OUTPUT<n> CD_UHD_DRIVER SWING  O|tPut<n>main output driveramplitude
configuration parameter for 6G and 12G.
12:8 CFG_OUTPUT<n>_CD_UHD_ Output <n> pre-emphasis pulse width configuration
’ PREEMPH_WIDTH parameter for6G and 12G
. CFG_OUTPUT<n>_CD_UHD_ Output <n> pre-emphasis power down parameter for
0x7330/0x7332 6:6 PREEMPH_PWRDWN 6G and 12G
50 CFG_OUTPUT<n>_CD_UHD_ Output <n> pre-emphasis pulse amplitude
: PREEMPH_AMPL configuration parameter for 6G and 12G
33 CTRL_OUTPUTO_DATA_ INVERT Controls optional signal polarity inversion on SDOO.
2:2 CTRL_OUTPUT1_DATA_ INVERT Controls optional signal polarity inversion on SDO1.
0x7348 Sets the Clock/Data mode of SDO1.
0:0 CTRL_OUTPUT1_SIGNAL_SEL 0, = Data
1p, = Clock
GS12181 www.semtech.com 300f70
Final Data Sheet Rev.6 Semtech
PDS-060905 July 2017 Proprietary & Confidential


http://www.semtech.com/
https://www.application-datasheet.com/

Table 4-9: Mute and Disable Control Parameters

GS12181 Output Modes
. Output is
Ot Muted on
Parameter Output LTS CI Rate Search
Output Disabledon Outputis LOS, . Output
Name Balanced . . . andon LOS, Output is
(<n>: Output Mod Disabledon LOS Muted Always including includin Alw on Always
: Dutpu ode LOS during Rate Disabled LOS from cluding ays Muted
Number) LOS from
Search Squelch
Adiust Squelch
) Adjust
Parameter Value
CTRL_OUTPUT<
n>_BALANCED ! 0 0 0 0 0 0 0
CTRL_OUTPUT
<n>_AUTO_ X 1 1 0 0 0 0 0
DISABLE
CTRL_OUTPUT
<n>_MANUAL_ X X X 1 0 0 0 0
DISABLE
CTRL_OUTPUT
<n>_AUTO_ X 1 1 X 1 1 0 0
MUTE
CTRL_OUTPUT
<n>_AUTO_
MUTE_DURING X 0 ! X 0 ! X X
_RATE_SEARCH
CTRL_OUTPUT
<n>_MANUAL_ X X X X X X 0 1
MUTE
Table 4-10: Output Status Parameters
Bit o
Address), Slice Parameter Name Description
0x7386 7:4 STAT_OUTPUT<n>_MODE Provides the status of the output driver.
15:15 STAT_OUTPUT<n>_DISABLE Indicates |.f d.|sabl.e mode is enabled for the output in the
control priority hierarchy.
0x7387 1313 STAT_OUTPUT<n>_MUTE Indicates if mute mode is enabled for the output in the

control priority hierarchy.

Indicates the re-timed status of signal available at the

11:11 STAT_OUTPUT<n>_RETIMER_BYPASS
output.
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As can be seen in Table 4-9, there is a hierarchy in the control modes. If Balanced mode
is selected, no active signal will be present on the output regardless if there is a valid
signal at the input. If Balanced mode is off and both disable and mute modes are
configured, disable mode takes priority over mute mode. The STAT_OUTPUT<n>_
MODE parameter indicates the active mode of each output driver, whereas the
STAT_OUTPUT<n>_DISABLE and STAT_OUTPUT<n>_DISABLE parameters indicate
potential active modes if that particular mode is the highest enabled in the hierarchy.

Note: The <n> in the control parameter names refers to the output number.

4.4 GPIO Controls

There are four configurable GPIO pins that can be programmed for any of the following
functions:

Output:

o Output driven LOW

o Output driven HIGH

o PLL Lock Status (Default signal option) (Default GPIO1)
o LOS (Los of Signal, inverse of Carrier Detect) (Default GPIOO0)
« (D (Carrier Detect)

«  SH/HD Status

+ Rate Detected [0]

« Rate Detected [1]

o Rate Detected [2]

» Reference Clock (Only available on GPIO1)

Input:

« Output 1 Disable Control (Default GPIO3)

Note: If there is a conflict between the internal register configuration of a given device
function and the logic-level applied to a GPIO pin that is configured to control that same
device function, the GPIO logic-level takes precedence over the internal register
configuration. Also, the default signal option for GPIO2 is not active on this version of
the device, but will be Sleep control on future devices.

The logic HIGH and LOW levels of the GPIO[3:0] pin to which LOS is connected are
specified by the EIA/JESD8-5A standard for 1.8V operation.

For detailed information on configuring GPIO[3:0], refer to Section 5.

4.5 GSPI Host Interface

The GS12181 is configured via the Gennum Serial Peripheral Interface (GSPI).

The GSPI host interface is comprised of a serial data input signal (SDIN pin), serial data

output signal (SDOUT pin), an active-low chip select (CS pin) and a burst clock (SCLK
pin).
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The GS12181 is a slave device, so the SCLK, SDIN and CS signals must be sourced by the
application host processor.

All read and write access to the device is initiated and terminated by the application
host processor.

The user can manually select the appropriate mode of operation required.

4.5.1 CS Pin

The Chip Select pin (CS) is an active-low signal provided by the host processor to the
GS12181.

The high-to-low transition of this pin marks the start of serial communication to the
GS12181.

The low-to-high transition of this pin marks the end of serial communication to the
GS12181.

Each device may use its own separate Chip Select signal from the host processor or up
to 32 devices may be connected to a single Chip Select when making use of the Unit
Address feature.

Only those devices whose Unit Address matches the UNIT ADDRESS in GSPI Command
Word 1 will respond to communication from the host processor (unless the B'CAST ALL
bit in GSPI Command Word 1 is set to 1).

4.5.2 SDIN Pin

The SDIN pin is the GSPI serial data input pin of the GS12181.

The 16-bit Command and Data Words from the host processor or from the SDOUT pin
of other devices are shifted into the device on the rising edge of SCLK when the CS pin
is LOW.

4.5.3 SDOUT Pin

The SDOUT pin is the GSPI serial data output of the GS12181.

All data transfers out of the GS12181 to the host processor or to the SDIN pin of other
connected devices occur from this pin.

By default at power up or after system reset, the SDOUT pin provides a non-clocked path
directly from the SDIN pin, regardless of the CS pin state, except during the GSPI Data
Word portion for read operations from the device. This allows multiple devices to be
connected in Loop-Through configuration.

For read operations, the SDOUT pin is used to output data read from an internal
Configuration and Status Register (CSR) when CS is LOW. Data is shifted out of the
device on the falling edge of SCLK, so that it can be read by the host processor or other
downstream connected device on the subsequent SCLK rising edge.
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4.5.3.1 GSPI Link Disable Operation

Itis possible to disable the direct SDIN to SDOUT (Loop-Through) connection by writing
a value of 1 to the GSPI_LINK_DISABLE bit in HOST_CONFIG. When disabled, any data
appearing at the SDIN pin will not appear at the SDOUT pin and the SDOUT pin is HIGH.

Note: Disabling the Loop-Through operation is temporarily required when initializing
the Unit Address for up to 32 connected devices.

The time required to enable/disable the Loop-Through operation from assertion of the
register bit is less than the GSPI configuration command delay as defined by the
parameter teng_Gspl_config (4 SCLK cycles).

Table 4-11: GSPI_LINK_DISABLE Bit Operation

Bit State Description

0 SDIN pin is looped through to the SDOUT pin.
1 Data appearing at SDIN does not appear at SDOUT, and SDOUT pin is HIGH.
SDIN pin

Configuration and
Status Register SDOUT pin

0
i
BUS_THROUGH_
1
i

ENABLE L > L
————————— <

Figure 4-5: GSPI_LINK_DISABLE Operation

4.5.3.2 GSPI Bus-Through Operation

Using GSPI Bus-Through operation, the GS12181 can share a common PCB trace with
other GSPI devices for SDOUT output.

When configured for Bus-Through operation, by setting GSPI_BUS_THROUGH_ENABLE
bit to 1, the SDOUT pin will be high-impedance when the CS pin is HIGH.

When the CS pin is LOW, the SDOUT pin will be driven and will follow regular read and
write operation as described in Section 4.5.3.

Multiple chains of GS12181 devices can share a single SDOUT bus connection to host by
configuring the devices for Bus-Through operation. In such configuration, each chain
requires a separate Chip Select (CS).
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SDIN pin

Configuration and

Status Register SDOUT pin
_______ ) o
GSPILLINK | === >

_DISABLE

]

gpin

Figure 4-6: GSPI_BUS_THROUGH_ENABLE Operation

4.5.4 SCLK Pin

The SCLK pin is the GSPI serial data shift clock input to the device, and must be provided
by the host processor.

Serial data is clocked into the GS12181 SDIN pin on the rising edge of SCLK. Serial data
is clocked out of the device from the SDOUT pin on the falling edge of SCLK (read
operation). SCLK is ignored when CS is HIGH.

The maximum interface clock rate is 27MHz.

4.5.5 Command Word 1 Description

All GSPI accesses are a minimum of 48 bits in length (two 16-bit Command Words
followed by a 16-bit Data Word) and the start of each access is indicated by the
high-to-low transition of the chip select (CS) pin of the GS12181.

The format of the Command Words and Data Word are shown in Figure 4-8.

Data received immediately following this high-to-low transition will be interpreted as a
new Command Word.

4.5.5.1 R/W bit—B15 Command Word 1

This bit indicates a read or write operation.

When R/W is set to 1, a read operation is indicated, and data is read from the register
specified by the ADDRESS field of the Command Word.

When R/W is set to 0, a write operation is indicated, and data is written to the register
specified by the ADDRESS field of the Command Word.

4.,5.5.2 B'CAST ALL—B14 Command Word 1

This bit is used in write operations to configure all devices connected in Loop-Through
and Bus-Through configuration with a single command.

When B'CAST ALL is set to 1, the following Data Word (AUTOINC = 0) or Data Words
(AUTOINC = 1) are written to the register specified by the ADDRESS field of the
Command Words (and subsequent addresses when AUTOINC = 1), regardless of the
setting of the UNIT ADDRESS(es).
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When B'CAST ALL is set to 0, a normal write operation is indicated. Only those devices
that have a Unit Address matching the UNIT ADDRESS field of Command Word 1 write
the Data Word to the register specified by the ADDRESS field of the Command Words.

4.,5.5.3 EMEM—B13 Command Word 1

The EMEM bit must be set to 1 in Command Word 1. When EMEM is set to 1, a 23-bit
address split between Command Word 1 and Command Word 2 is used to access the
registers in this device.

4.,5.5.4 AUTOINC—B12 Command Word 1

When AUTOINC is set to 1, Auto-Increment read or write access is enabled.

In Auto-Increment Mode, the device automatically increments the register address for
each contiguous read or write access, starting from the address defined in the ADDRESS
field of the Command Word.

The internal address is incremented for each 16-bit read or write access until a
low-to-high transition on the CS pin is detected.

When AUTOINC is set to 0, single read or write access is required.

Auto-Increment write must not be used to update values in HOST_CONFIG.

4.5.5.5 UNIT ADDRESS—B11:B7 Command Word 1

The 5 bits of the UNIT ADDRESS field of the Command Word are used to select one of 32
devices connected on a single chip select in Loop-Through or Bus-Through
configurations.

Read and write accesses are only accepted if the UNIT ADDRESS field matches the
programmed DEVICE_UNIT_ADDRESS in HOST_CONFIG.

By default at power-up or after a device reset, the DEVICE_UNIT_ADDRESS is set to 00,
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4.5.5.6 ADDRESS—B6:B0 Command Word 1 and B15:B0 Command Word 2

The Command and Data Word formats are shown in Figure 4-7 and Figure 4-8 below.

Command Words

MSB Ls8
UNIT ADDRESS ADDRESS[22:16]
R/W il EMEM X AUTOINC UA4 UA3 UA2 UAT UAo A22 A21 A20 A19 A18 A7 A16
ADDRESS[15:0]
A5 A14 A3 A12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
Data Word
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Figure 4-7: Command and Data Word Format
Command Word 1
MsB Ls8
UNIT ADDRESS ADDRESS[22:16]
R/W vl EMEM X AUTOINC UA4 UA3 UA2 UAT UAO A22 A21 A20 AT9 A18 A17 Al6
-~
5bit UNIT ADDRESS fed providng up to
32 devices to be connected on a single CS.
Auto increment read/write access when set.
Single read write access when reset.
Extended memory mode. When set, the extended memory mode is.
cnablec When et normal GSP adessing s enabid.
When set, the UNIT ADDRESS field is ignored and
all data accesses are actioned by the device.
When ese he Unit Addess i sed t0
manage data accesses in the device.
Rea access when tis bt s et
Command Word 2 Wite access whe ths bi i rese
ADDRESS[15:0]
A15 A4 A13 A2 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 /
Figure 4-8: Command Word 1 and Command Word 2 Details
o o o
4.5.6 GSPI Transaction Timing
L —
iy
et
SCLK ‘: §
(<3
SDIN XXX
SDOUT XXX
153 ’.‘_4, ‘.L.
I 0 0 0 D ) 0 0 0 8 R A 0 2 G 0 0 B B I (0 (0 (0 (0 6 0
I 0 S S R O 0 0 S R R 0 2 G 0 0 B D (0 (0 (0 (0 6 S
Write Mode
t, .
SCLK
t,
b ] ik
BTV W S 20 2 0 A S 0 0 0 (D D
ST () G 0 G 0 5 A O 0 0 D 0 G G G e W G 0 0 R A (0 00 00 0 0 0
SDI signal is looped out on SDO - - Read Data s output on SDO ——————————————
Read Mode
Figure 4-9: GSPI External Interface Timing
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Table 4-12: GSPI Timing Parameters

Equivalent
Parameter Symbol SCLK Min Typ Max Units
Cycles
SCLK Frequency — — — — 27 MHz
CS Low Before SCLK Rising t . 17 . . ns
Edge
SCLK Period t — 37 — — ns
SCLK Duty Cycle ty — 40 50 60 %
Input Data Setup Time t3 — 2.3 — — ns
SCLK Idle Time — Write t4 1 385" — — ns
SCLK Idle Time — Read 5 — 138 — — ns
Inter—-Command Delay Time tend 3 115 — — ns
Inter-Command Delay Time P
(after GSPI configuration write) temd_GsPI_conf 4 139 - - ns
SDOUT After SCLK Falling Edge tg — 1.3 — 6.4 ns
CS High After Final SCLK Falling t, . 0 . . ns
Edge
Input Data Hold Time tg — 1.2 — — ns
CS High Time tg — 58 — — ns
SDIN to SDOUT Combinatorial
— — — — 34 ns
Delay
#of
Max chips daisy-chained at . . 8 compatible
max SCLK frequency (26 MHz) When host clocks in SDOUT Sem.tech
data on falling edge of SCLK devices

Max frequency for 32 o o 75 MHz

daisy-chained devices

Note:

1. Parameter is exactly multiple of SCLK periods and scales proportionally.
2. temd_GSPI_conf inter-command delay must be used whenever modifying HOST_CONFIG register at address 0x00.
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4.5.7 Single Read/Write Access

Single read/write access timing for the GSPI interface is shown in Figure 4-10 to
Figure 4-14.

When performing a single read or write access, one Data Word is read from/written to
the device per access. Each access is a minimum of 48 bits long, consisting of two
Command Words and a single Data Word. The read or write cycle begins with a
high-to-low transition of the CS pin. The read or write access is terminated by a
low-to-high transition of the CS pin.

The maximum interface clock rate is 27MHz and the inter-command delay time
indicated in the figures as t.,q, is @ minimum of 3 SCLK clock cycles. After modifying
values in HOST_CONFIG, the inter-command delay time, ty,q_Gspi_config: IS @ Minimum
of 4 SCLK clock cycles.

For read access, the time from the last bit of Command Word 2 to the start of the data
output, as defined by ts, corresponds to no less than 4 SCLK clock cycles at 27MHz.

i _ftemd
-
LR nnnihnn
S I
SDIN X COMMAND WORD 1 X COMMAND WORD 2 X DATA WORD COMMAND WORD 1 )N
SDOUT X COMMAND WORD 1 X COMMAND WORD 2 X DATAWORD COMMAND WORD 1 A\

Figure 4-10: GSPI Write Timing—Single Write Access with Loop-through Operation (default)

i temd
-

L AR AN R AW AU AR RN A R A RR RN RN AR RRR R RRERRRRRRREY

@ i
SDIN X COMMAND WORD 1 X COMMAND WORD 2 X DATAWORD COMMAND WORD 1 )
sbout Y

Figure 4-11: GSPI Write Timing—Single Write Access with GSPI Link-disable Operation

, temd
-
SCLK ‘ ‘

s
SDIN X COMMAND WORD 1 X COMMAND WORD 2 X DATA WORD COMMAND WORD 1 )
High-Z igh-z
SDOUT ° COMMAND WORD 1 X COMMAND WORD 2 X DATA WORD )Fﬂ( COMMAND WORD 1 A
Figure 4-12: GSPI Write Timing—Single Write Access with Bus-through Operation
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ts
s - > [
SDIN X COMMAND WORD 1 X COMMAND WORD 2
SDouT X COMMAND WORD 1 X COMMAND WORD 2 A DATA WORD X

Figure 4-13: GSPI Read Timing—Single Read Access with Loop-through Operation (default)

SCLK AR AR AR A RN NN
ts
CSb >
SDIN COMMAND WORD 1 COMMAND WORD 2
High-z,
SDOUT COMMAND WORD 1 COMMAND WORD 2 X DATA WORD

Figure 4-14: GSPI Read Timing—Single Read Access with Bus-through Operation

4.5.8 Auto-increment Read/Write Access

Auto-increment read/write access timing for the GSPI interface is shown in Figure 4-15
to Figure 4-19.

Auto-increment mode is enabled by the setting of the AUTOINC bit of Command Word
1.

In this mode, multiple Data Words can be read from/written to the device using only one
starting address. Each access is initiated by a high-to-low transition of the CS pin, and
consists of two Command Words and one or more Data Words. The internal address is
automatically incremented after the first read or write Data Word, and continues to
increment until the read or write access is terminated by a low-to-high transition of the
CS pin.

Note: Writing to HOST_CONFIG using Auto-increment access is not allowed.

The maximum interface clock rate is 27MHz and the inter-command delay time
indicated in the diagram as t g, is @ minimum of 3 SCLK clock cycles.

For read access, the time from the last bit of the second Command Word to the start of
the data output of the first Data Word as defined by ts will be no less than 4 SCLK cycles
at 27MHz. All subsequent read data accesses will not be subject to this delay during an
Auto-Increment read.

SCLK

SDIN X COMMAND WORD 1 X COMMAND WORD 2 X DATA 1 X DATA 2

SDOUT COMMAND WORD 1 COMMAND WORD 2 DATA1 X DATA 2 X

Figure 4-15: GSPI Write Timing—Auto-Increment with Loop-through Operation (default)
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SCLK

__rrrryyuurrriyvrrrryruvrrrryvurrryyrirrrryyr vy rrrryyu U i
ST

SDIN X COMMAND WORD 1 X COMMAND WORD 2 X DATA 1 X DATA 2 X

spout X

Figure 4-16: GSPI Write Timing—Auto-Increment with GSPI Link Disable
Operation

sax UL UL U UL UL UL UL U U UL U UL UL U UL U U U LU

DN~ X COMMAND WORD 1 X COMMAND WORD 2 X DATA 1 X DATA 2 X
spout High-Z COMMAND WORD 1 X COMMAND WORD 2 X DATA 1 X DATA2 X
Figure 4-17: GSPI Write Timing—Auto-Increment with Bus-through Operation
sk [T iU UurrrrrurUrrurur iy
s - .
SOIN — X COMMAND WORD 1 X COMMAND WORD 2
soout X COMMAND WORD 1 X COMMAND WORD 2 )N A DATA 1 DATA 2 X
Figure 4-18: GSPI Read Timing—Auto-Increment Read with Loop-through Operation (default)
S hnnnnnnnnhnnnpnnnpnnhnhnnnannnnn UUUUUUrrrr Uiy uu g
© ] 5 .
SDIN ¥ COMMAND WORD 1 X COMMAND WORD 2
SDOUT Hm( COMMAND WORD 1 X COMMAND WORD 2 X X X DATA 1 X DATA 2 X
Figure 4-19: GSPI Read Timing—Auto-Increment Read with Bus-through Operation
4.5.9 Setting a Device Unit Address
Multiple (up to 32) G512181 devices can be connected to a common Chip Select (CS) in
Loop-Through or Bus-Through operation.
To ensure that each device selected by a common CS can be separately addressed, a
unique Unit Address must be programmed by the host processor at start-up as part of
system initialization or following a device reset.
Note: By default at power up or after a device reset, the DEVICE_UNIT_ADDRESS of
each device is set to 0}, and the SDIN—SDOUT non-clocked loop-through for each
device is enabled.
These are the steps required to set the DEVICE_UNIT_ADDRESS of devices in a chain to
values other than 0:
1. Write to Unit Address 0 selecting HOST_CONFIG (ADDRESS = 0), with the
GSPI_LINK_DISABLE bit set to 1 and the DEVICE_UNIT_ADDRESS field set to 0.
This disables the direct SDIN—-SDOUT non-clocked path for all devices on chip
select.
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2. Write to Unit Address 0 selecting HOST_CONFIG (ADDRESS = 0), with the
GSPI_LINK_DISABLE bit set to 0 and the DEVICE_UNIT_ADDRESS field set to a
unique Unit Address. This configures DEVICE_UNIT_ADDRESS for the first device
in the chain. Each subsequent such write to Unit Address 0 will configure the next
device in the chain. If there are 32 devices in a chain, the last (32nd) device in the
chain must use DEVICE_UNIT_ADDRESS value 0.

3. Repeat step 2 using new, unique values for the DEVICE_UNIT_ADDRESS field in
HOST_CONFIG until all devices in the chain have been configured with their own
unique Unit Address value.

Note: t.,g Gspi conf delay must be observed after every write that modifies
HOST_CONFIG.

All connected devices receive this command (by default the Unit Address of all devices
is 0), and the Loop-Through operation will be re-established for all connected devices.

Once configured, each device will only respond to Command Words with a
UNIT ADDRESS field matching the DEVICE_UNIT_ADDRESS in HOST_CONFIG.

Note: Although the Loop-Through and Bus-Through configurations are compatible

with previous generation GSPI enabled devices (backward compatibility), only devices
supporting Unit Addressing can share a chip select. All devices on any single chip select
must be connected in a contiguous chain with only the last device's SDOUT connected
to the application host processor. Multiple chains configured in Bus-Through mode can
have their final SDOUT outputs connected to a single application host processor input.

4.5.10 Default GSPI Operation

By default at power up or after a device reset, the GS12181 is set for Loop-Through
Operation and the internal DEVICE_UNIT_ADDRESS field of the device is set to 0.

Figure 4-20 shows a functional block diagram of the Configuration and Status Register
(CSR) map in the GS12181.

At power-up or after a device reset, DEVICE_UNIT_ADDRESS =00,

pits (151 D4l n3 02 117] 16:0]
/—H/—H
— | BCAST | ryiem | Auto Unit Address Register Address
COMMAND 1 RwW ALL Inc 32 devices Upper 7 bits
bits [15:0]
COMMAND 2 Lower 16 bits of Register Address
bits [15:0]
DATA Data to be written / Read Data Compare
bits [15] [14] [13] [12:5] [4:0]
—H ~~

Read/Write
GSPI_BUS_

THROUGH RESERVED DEVICE_UNIT_ADDRESS
_ENABLE

GSPI_LINK

Reg 0
] RESERVED  “JicralF

Configuration and Status Registers

Figure 4-20: Internal Register Map Functional Block Diagram
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The steps required for the application host processor to write to the Configuration and
Status Registers via the GSP], are as follows:

1. Set Command Word 1 for write access (R/W = 0); set Auto Increment; set the Unit
Address field in the Command Word 1 to match the configured
DEVICE_UNIT_ADDRESS which will be zero after power-up. Set the Register
Address bits in Command Word 1 to match the upper 7 bits of the register address
to be accessed. Set the bits in Command Word 2 to match the lower 16 bits of the
register address to be accessed. Write Command Word 1 and Command Word 2.

2. Write the Data Word to be written to the first register.
3. Write the Data Word to be written to the next register in Auto Increment mode, etc.

Read access is the same as the above with the exception of step 1, where the Command
Word 1 is set for read access (R/W = 1).

Note: The UNIT ADDRESS field of Command Word 1 must always match
DEVICE_UNIT_ADDRESS for an access to be accepted by the device. Changing
DEVICE_UNIT_ADDRESS to a value other than 0 is only required if multiple devices are
connected to a single chip select (in Loop-Through or Bus-Through configuration).
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5. Register Map

The host interface on the GS12181 provides users complete control of key features such
as GPIO configuration, PLL loop bandwidth settings, re-time parameters, trace
equalization, bypass modes, output swing controls, output disable, pre-emphasis
control and many others.

Note: Values of registers at addresses not listed in Table 5-3 should not be changed.

5.1 Control Registers

Table 5-1: Control Registers

GSPI

Address;, Register Name R/W
00 CONTROL _REG RW
01to 7E RSVD RW
7F RESET_REG_O RW

Device Configuration

7304 MISC_CTRL RW
7305 RSVD RW
7306 RATE _DETECT _MODE RW
7307 RSVD RW
CDR Configuration
7308 REF_CLK_MODE RW
7309 RSVD RW
730A  PLL_LOOP_BANDWIDTH _UHD RW
7308 PLL_LOOP_ BANDWIDTH_ HD RW
730C PLL_LOOP_ BANDWIDTH_ SD_MADI RW
7?;2'3;0 RSVD RW

GPIO Configuration

7310 GPIO0_CFG RW

7311 GPIO1_CFG RW

7312 GPIO2_CFG RW

7313 GPIO3_CFG RW
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Table 5-1: Control Registers (Continued)

GSPI i

Address;, Register Name R/W

Equalizer Configuration

7314t0731D  RSVD RW
731E TREQ_INPUT_BOOST RW
731F TREQ_CD_ HYSTERESIS RW

7320t07325  RSVD RW

Output Configuration
7326 OUTPUT_CFG RW
7327 RSVD RW
7328 OUTPUT_PARAM_CD_SD_TD_0 RW
7329 OUTPUT_PARAM_CD_SD_TD_1 RW
732A OUTPUT_PARAM_CD_SD_TD_2 RW
732B OUTPUT_PARAM_CD_SD_TD_3 RW
732C OUTPUT_PARAM_CD_HD_0O RW
732D OUTPUT_ PARAM_CD_HD_1 RW
732E OUTPUT_ PARAM_CD_HD_2 RW
732F OUTPUT_PARAM_CD_HD_3 RW
7330 OUTPUT_PARAM_CD_UHD_O RW
7331 OUTPUT_ PARAM_CD_UHD_1 RW
7332 OUTPUT_ PARAM_CD_UHD_2 RW
7333 OUTPUT_ PARAM_CD_UHD_3 RW

73380 RswD RW

7348 OUTPUT_SIG_ SELECT RW
7349 CONTROL _OUTPUT _MUTE RW
734A CONTROL_ OUTPUT_ DISABLE RW
7348 CONTROL_ OUTPUT_ RATE_MODE RW
734C CONTROL_ RETIMER_ BYPASS RW
734D CONTROL_ BALANCED_ MODE RW

734Eto737F  RSVD RW
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5.2 Status Registers

Table 5-2: Status Registers

GSPI Register N R/W
Addressh egister Name
7380t0 7382  RSVD RW
7383 DEVICE_ID RW
7384 STICKY_ COUNTS_0 RW
7385 STICKY_ COUNTS_1 RW
7386 CURRENT_STATUS_O RW
7387 CURRENT_ STATUS_1 RW
7388107390  RSVD RW
5.3 Register Descriptions
Table 5-3: Register Descriptions
Register Bit Reset ..
Address Parameter Name . R Description
h Name Slice o] Valuey, P
RSVD 15:15 RW 0 Reserved — do not modify.
GSPI_LINK_DISABLE 14:14 RW 0 GSPI loop-through disable.
CONTROL
00 GSPI_BUS_THROUGH_ ) ;
_REG ENABLE 13:13 RW 0 GSPI bus-through enable.
DEV_UNIT_ADDRESS 40  RW 0 Device address programmed by
application.
Do not access these registers. It is not
permitted to perform a read/write
function on these registers. If data is
01to 7E RSVD RSVD 15:0 RW — . - .
written, any of the registers device
performance is not guaranteed, and a
device Reset must be applied.
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Table 5-3: Register Descriptions (Continued)

i i Reset
B Parameter Name L R/W

Address
h Name Slice Valuey,

Description

Device Reset, Reverts all internal logic
and register values to defaults.

Write Values:

AAOQO = Asserts device reset
DDO00 = De-assert device reset

7F RESET_REG_O0  RESET_CONTROL 15:0 RW DDOO ADOO = Assert/de-assert device reset in
a single write

Read Values:

AA00,;, = User-initiated reset is asserted
DDO00y, = User-initiated reset is
de-asserted

RSVD 15:1 RW 0 Reserved — do not modify.

0 =No action
1 = Clear sticky counts

Part of a four way handshake with
STAT_CLEAR_COUNTS_STATUS (register
85).
Ensure STAT_CLEAR_COUNTS

7304 MISC CTRL _STATUS =0 (idle), before setting

CTRL_CLEAR_COUNTS 0:0 RW 0 CTRL_CLEAR_COUNTS =1 (clear sticky

counts). Once the device reports
STAT_CLEAR_COUNTS
_STATUS = 2 (cleared), reset
CTRL_CLEAR_COUNTS to 0. The device
will now reset
STAT_CLEAR_COUNTS_STATUS to 0
(idle) and the clearing process can be
repeated at any time.

7305 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Nam . R Descr n
h Name arameter Name Slice /W Value,, escriptio
RSVD 15:14 RW 0 Reserved — do not modify.
12G auto rate detection enable:
CFG_RATE_ENA_12G 13:13 RW 1 0 = Disable rate
1 = Enable rate
6G auto rate detection enable:
CFG_RATE_ENA_6G 12:12 RW 1 0 = Disable rate
1 =Enable rate
3G auto rate detection enable:
CFG_RATE_ENA_3G 11:11 RW 1 0 = Disable rate
1 =Enable rate
HD auto rate detection enable:
CFG_RATE_ENA_HD 10:10 RW 1 0 = Disable rate
1 = Enable rate
SD auto rate detection enable:
CFG_RATE_ENA_SD 9:9 RW 1 0 = Disable rate
1 =Enable rate
RATE MADI auto rate detection enable:
7306 _DETECT CFG_RATE_ENA_MADI 8:8 RW 0 0 = Disable rate
_MODE 1 =Enable rate
RSVD 7:5 RW 0 Reserved — do not modify.
0 = Reserved
1 =MADI
2=SD
3=HD
CFG_MANUAL_RATE 4:1 RW 0 4=36G
5=6G
6=12G
7 = Reserved
Manual rate selection. The CDR will only
lock to the selected rate.
0 = Disable auto rate detection
1 = Enable auto rate detection
When automatic rate detection is
CFG_AUTO_RATE_ 0:0 RW 1 disabled, the rate is set by
DETECT_INA ’ CFG_MANUAL_RATE.
The auto rate detection mask
(CFG_RATE_ENA_*) only when auto rate
detection is enabled.
7307 RSVD RSVD 15:0 RW 0 Do not modify these registers.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Nam . R Descr n
h Name arameter Name Slice /W Value,, escriptio
CDR Configuration
RSVD 15:2 RW 0 Reserved — do not modify.
7308 REF_CLK_ CFG_REF_CLK_MODE_ - RW 1 0 = External reference clock mode
MODE MANUAL ' 1 = Reference-less mode
RSVD 0:0 RW 0 Reserved — do not modify.
7309 RSVD RSVD 15:0 RW 73 Reserved — do not modify.
RSVD 15:13 RW 0 Reserved — do not modify.
11.88Gb/s (12G) loop bandwidth
setting:
00 = Reserved
01 =0.0625x
02 =0.125x
. 03 = Reserved
PLL LOOP_ CFG_PLL_LBW_12G 12:8 RW 8 04 = 0.25x
730A BAN%VI_YI?TH 05 to 07 = Reserved
- 08 = 0.5x
09 to 1B = Reserved
1C=1.0x
1D to 1F = Reserved
RSVD 7:5 RW 0 Reserved — do not modify.
. 5.94Gb/s (6G) loop bandwidth setting.
CFG_PLL_LBW_6G 4:0 RW 8 See CFG_PLL LBW._12G.
RSVD 15:13 RW 0 Reserved — do not modify.
. 2.97Gb/s (3G) loop bandwidth setting.
PLL_LOOP_ CFG_PLL_LBW_3G 12:8 RW 8 See CFG_PLL_LBW_12G.
730B BANDWIDTH_
HD RSVD 7:5 RW 0 Reserved — do not modify.
. 1.485Gb/s (HD) loop bandwidth setting.
CFG_PLL_LBW_HD 4:0 RW 8 See CFG_PLL LBW. 12G.
RSVD 15:13 RW 0 Reserved — do not modify.
) 270Mb/s (SD) loop bandwidth setting.
PLL_LOOP_ CFG_PLL_LBW_SD 12:8 RW 1c See CFG_PLL_LBW_12G.
730C BANDWIDTH_
SD_MADI RSVD 7:5 RW 0 Reserved — do not modify.
. 125Mb/s (MADI) loop bandwidth
CFG_PLL_LBW_MADI 40 RW 8 setting. See CFG_PLL_LBW_12G.
730D to 730F RSVD RSVD 15:0 RW 0 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

i i Reset
SR Parameter Name A3 R/W

Address
h Name Slice Value;,

Description

GPIO Configuration

RSVD 15:9 RW 0 Reserved — do not modify.

0 = Output disabled (tri-stated/ high
CFG_GPIO0_OUTPUT_ _ impedance); GPIO pin is configured as
ENA 8:8 RW ! aninput.

1 = Output enabled.

Function select for GPIO 0 pin.
GPIO0 Output Functions:

00 = Output driven LOW

01 = Output driven HIGH

02 = PLL lock status

03 to 7F = Reserved

80 = LOS (Loss of Signal, inverse of

7310 GPIO0_CFG Carrier Detect)
81 =CD (Carrier Detect)
82 = Reserved
CFG_GPIOO0_FUNCTION 7:0 RW 80 83 = SD/HD status
84 = Rate detected [0]
85 = Rate detected [1]
86 = Rate detected [2]
87 = Reference clock (Only applicable to
GPIO_1)
88 to FF = Reserved
GPIOO0 Input Functions:
00 to 81 = Reserved
82 = Output 1 disable control
83 to FF = Reserved
RSVD 15:9 RW 0 Reserved — do not modify.
7311 GPIO1_CFG E’Zi—GPIOtOUTPUT— 8:8 RW 1
See GPIO0_CFG.
CFG_GPIO1_FUNCTION 7:0 RW 2
RSVD 15:9 RW 0 Reserved — do not modify.
7312 GPI02_CFG E’Zi—GPIOZ_OUTPUT— 8:8 RW 0
See GPIO0_CFG.
CFG_GPIO2_FUNCTION 7:0 RW 86
RSVD 15:9 RW 0 Reserved — do not modify.
7313 GPIO3_CFG E’Zi—GPIOE'—OUTPUT— 8:8 RW 0
See GPIO0O_CFG.
CFG_GPIO3_FUNCTION 7:0 RW 82
Equalizer Configuration
7314 RSVD RSVD 15:0 RW 102 Reserved — do not modify.
7315 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Name . R Description
h Name ara a Slice o] Value;, iptio
7316 RSVD RSVD 15:0 RW 42 Reserved — do not modify.
7317 RSVD RSVD 15:0 RW 1 Reserved — do not modify.
7318 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
7319 RSVD RSVD 15:0 RW 1 Reserved — do not modify.
731A RSVD RSVD 15:0 RW 0 Reserved — do not modify.
731B RSVD RSVD 15:0 RW 1 Reserved — do not modify.
731Cto 731D RSVD RSVD 15:0 RW 0 Reserved — do not modify.
RSVD 15:4 RW 0 Reserved — do not modify.
Trace equalizer boost setting:
0 to 6, where 0 is minimum boost
CFG_TREQ_BOOST 3:1 RW 0 setting and 6 is maximum boost setting.
TREQ_INPUT_ Settings correspond to the following
731E
BOOST equalizer gain values: TBD
Select Trace Equalizer carrier detection
boost setting:
CFG_TREQ_CD_BOOST 0:0 RW 0 .
0 = Set to maximum
1 =Use CFG_TREQ_BOOST setting
RSVD 15:8 RW 0 Reserved — do not modify.
Sets assert threshold for trace equalizer
carrier detect.
CFG_TREQ_CD_ASSERT 7.4 RW 4
TREG. CD _THRESH 0to 15, where 0 is minimum threshold
731F HYSTQE_RESI_S and 15 is maximum threshold.
Sets de-assert threshold for trace
CFG_TREQ_CD_ 30 RW 3 equalizer carrier detect.
DEASSERT_THRESH ' 0to 15 where 0 is minimum threshold
and 15 is maximum threshold.
7320 RSVD RSVD 15:0 RW 3 Reserved — do not modify.
7321 RSVD RSVD 15:0 RW F Reserved — do not modify.
7322 RSVD RSVD 15:0 RW 3FF Reserved — do not modify.
7323107325 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
GS12181 www.semtech.com 510f70
Final Data Sheet Rev.6 Semtech

PDS-060905 July 2017 Proprietary & Confidential


http://www.semtech.com/
https://www.application-datasheet.com/

Table 5-3: Register Descriptions (Continued)

Register Bit Reset L
Address Parameter Name . R/W Description
h Name Slice J Valuey, P
Output Configuration

RSVD 15:3 RW 0 Reserved — do not modify.
0= 2.5V output supply
1=3.3V output suppl

CFG_OUTPUT1_ 29 RW 0 P ) PP y. .

3.3V_SUPPLY_MODE : Host must configure this setting based
on the power supply connected to the
cable driver for output 1.

7326 OUTPUT_CFG
RSVD 1:1 RW 0 Reserved — do not modify.
0 = 2.5V output supply
1=3.3V output suppl

CFG_OUTPUTO_ 00 RW 0 P . PP y. .

3.3V_SUPPLY _MODE : Host must configure this setting based
on the power supply connected to the
cable driver for output 0.

7327 RSVD RSVD 15:0 RW 0 Reserved — do not modify.

RSVD 15:13 RW 0 Reserved — do not modify.

Configure pre-emphasis pulse width for

CFG_OUTPUT1_CD_ MADI and SD data rates on SDO1.

SD_TD_PREEMPH_ 12:8 RW 0 Range: 0 to 15 decimal.

WIDTH Adjust the pre-emphasis pulse width to
better match the channel loss response.

RSVD 7:7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for

OUTPUT MADI and SD data rates on SDO1:
7328 PARAM_C_D_ CFG_OUTPUT1_CD_ _ _ . . -
SD.TD.O  SD_TD_PREEMPH_ 66  RW ! ? ;e':;e”;fgsi';:g'l‘éz; powered-up

PWRDWN pre-emp
1 =Pre-emphasis driver powered-down
(pre-emphasis disabled)

Configure pre-emphasis pulse
amplitude for MADI and SD data rates

CFG_OUTPUT1_CD_ on 5DOT.

SD_TD_PREEMPH_ 5:0 RW 0 Range: 0 to 15 decimal.

AMPL Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.

RSVD 15:14 RW 0 Reserved — do not modify.

Configure output swing for MADI and
OUTPUT_ CFG_OUTPUTT_CD_ SD data rates on SDO1.
7329 PARAM_CD_ SD_TD_DRIVER_ 13:8 RW 124 R 0 0 decimal
SD_TD 1 SWING ange: 0 to 50 decimal.
Default value results in 800mVpp.

RSVD 7:0 RW 80 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Name . R Description
h Name Slice o] Valuey, P

RSVD 15:13 RW 0 Reserved — do not modify.

Configure pre-emphasis pulse width for

CFG_OUTPUTO_CD_ MADI and SD data rates on SDOO.

SD_TD_PREEMPH_ 12:8 RW 0 Range: 0 to 15 decimal.

WIDTH Adjust the pre-emphasis pulse width to
better match the channel loss response.

RSVD 7:7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for

OUTPUT MADI and SD data rates on SDOO:
732A PARAM C_D CFG_OUTPUTO_CD_ _ _ . . ~
SD.TD 2 SD_TD_PREEMPH_ 6:6 RW 1 ? re':if’;‘;’:;::;:g:‘ég; powered-up

PWRDWN pre-emp
1 =Pre-emphasis driver powered-down
(pre-emphasis disabled)

Configure pre-emphasis pulse
amplitude for MADI and SD data rates

CFG_OUTPUTO_CD_ on SDOO.

SD_TD_PREEMPH_ 5:0 RW 0 Range: 0 to 15 decimal.

AMPL Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.

RSVD 15:14 RW 0 Reserved — do not modify.

Configure output swing for MADI and
ouTpuT_  CFG_OUTPUTO_CD_ SD data rates on SDOO.
732B PARAM_CD_  SD_TD_DRIVER_ 13:8 RW 124 R .0 to 50 decimal
SD_TD_3 SWING ange: to ecimal.
Default value results in 800mVpp.

RSVD 7:0 RW 80 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset i
Address Parameter Nam . R Description
h Name arameter Name Slice /W Value,, escriptio
RSVD 15:13 RW 0 Reserved — do not modify.
Configure pre-emphasis pulse width for
HD and 3G data rates on SDO1.
CFG_OUTPUTI1_CD_HD_ . . .
PREEMPH. WIDTH 12:8 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse width to
better match the channel loss response.
RSVD 7.7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for
OUTPUT_ HD and 3G data rates on SDO1:
732C PAR@SA—OCD— CFG_OUTPUT1_CD_HD_ 66 RW 0 0 = Pre-emphasis driver powered-up
- PREEMPH_PWRDWN (pre-emphasis enabled)
1 =Pre-emphasis driver powered-down
(pre-emphasis disabled).
Configure pre-emphasis pulse
amplitude for HD and 3G data rates on
SDO1.
CFG_OUTPUT1_CD_HD_ ) . .
PREEMPH. AMPL 5:0 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.
RSVD 15:14 RW 0 Reserved — do not modify.
Configure output swing for HD and 3G
OUTPUT data rates on SDO1.
= CFG_OUTPUT1_CD_HD
" —CD_HD_ : 25
732D PAR@SAWCD— DRIVER_SWING 138 RW d Range: 0 to 50 decimal.
Default value results in 800mVpp.
RSVD 7:0 RW 20 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset i
Address Parameter Nam . R Description
h Name arameter Name Slice /W Value,, escriptio
RSVD 15:13 RW 0 Reserved — do not modify.
Configure pre-emphasis pulse width for
HD and 3G data rates on SDOO.
CFG_OUTPUTO_CD_HD_ . . .
PREEMPH. WIDTH 12:8 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse width to
better match the channel loss response.
RSVD 7.7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for
OUTPUT_ HD and 3G data rates on SDOO:
732E PAR@SA—ZCD— CFG_OUTPUTO_CD_HD_ 66 RW 0 0 = Pre-emphasis driver powered-up
- PREEMPH_PWRDWN (pre-emphasis enabled)
1 =Pre-emphasis driver powered-down
(pre-emphasis disabled).
Configure pre-emphasis pulse
amplitude for HD and 3G data rates on
SDOO.
CFG_OUTPUTO_CD_HD_ ) . .
PREEMPH. AMPL 5:0 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.
RSVD 15:14 RW 0 Reserved — do not modify.
Configure output swing for HD and 3G
732F P/?FEATI\I;’IUZ_D CFG_OUTPUTO_CD_HD_ 13:8  RW 25 data rates on SDO0.
HD 3 DRIVERSWING ’ d Range: 0 to 50 decimal.
Default value results in 800mVpp.
RSVD 3.0 RW 20 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset i
Addr
ddress), Name Parameter Name Slice R/W Valuey, Description
RSVD 15:13 RW 0 Reserved — do not modify.
Configure pre-emphasis pulse width for
6G and 12G data rates on SDO1.
CFG_OUTPUTI1_CD_UHD_ . . .
PREEMPH. WIDTH 12:8 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse width to
better match the channel loss response.
RSVD 7.7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for
OUTPUT_ 6G and 12G data rates on SDO1:
7330 PAB’;“_:\S—SD— CFG_OUTPUT1_CD_UHD_ 66 RW 0 0 = Pre-emphasis driver powered up
- PREEMPH_PWRDWN (pre-emphasis enabled)
1 = Pre-emphasis driver powered down
(pre-emphasis disabled)
Configure pre-emphasis pulse
amplitude for 6G and 12G data rates on
SDO1.
CFG_OUTPUT1_CD_UHD_ ) . .
PREEMPH._AMPL 5:0 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.
RSVD 15:14 RW 0 Reserved — do not modify.
Configure output swing for 6G and 12G
OUTPUT_ data rates on SDO1.
7331 PARAM_CD_ ~ SFG-OUTPUTT_CD_UHD_ 13:8  RW 254 .
UHD 1 DRIVER_SWING Range: 0 to 50 decimal.
Default value results in 800mVpp.
RSVD 3.0 RW 30 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Name . R Description
h Name ara a Slice o] Value;, iptio
RSVD 15:13 RW 0 Reserved — do not modify.
Configure pre-emphasis pulse width for
6G and 12G data rates on SDOO.
CFG_OUTPUTO_CD_UHD_ . . .
PREEMPH. WIDTH 12:8 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse width to
better match the channel loss response.
RSVD 7.7 RW 0 Reserved — do not modify.
Pre-emphasis power-down control for
OUTPUT_ 6G and 12G data rates on SDOO:
7332 PABﬁl\S_gD_ CFG_OUTPUTO_CD_UHD._ 66 AW 0 0 = Pre-emphasis driver powered up
- PREEMPH_PWRDWN ’ (pre-emphasis enabled)
1 = Pre-emphasis driver powered down
(pre-emphasis disabled)
Configure pre-emphasis pulse
amplitude for 6G and 12G data rates on
SDOO.
CFG_OUTPUTO_CD_UHD_ ) . ;
PREEMPH_AMPL 5:0 RW 0 Range: 0 to 15 decimal.
Adjust the pre-emphasis pulse
amplitude to better match the channel
loss response.
RSVD 15:14 RW 0 Reserved — do not modify.
Configure output swing for 6G and 12G
OUTPUT_ data rates on SDOO.
7333 PARAM_CD_  SLG-OUTPUTO_CD_UHD_ 13:8  RW 254 .
UHD 3 DRIVER_SWING Range: 0 to 50 decimal.
Default value results in 800mVpp.
RSVD 7:0 RW 30 Reserved — do not modify.
7334 RSVD RSVD 15:0 RW 24 Reserved — do not modify.
7335 RSVD RSVD 15:0 RW 112 Reserved — do not modify.
7336 RSVD RSVD 15:0 RW 24 Reserved — do not modify.
7337 RSVD RSVD 15:0 RW 112 Reserved — do not modify.
7338 RSVD RSVD 15:0 RW 24 Reserved — do not modify.
7339 RSVD RSVD 15:0 RW 112 Reserved — do not modify.
733A RSVD RSVD 15:0 RW 24 Reserved — do not modify.
733B RSVD RSVD 15:0 RW 112 Reserved — do not modify.
733C RSVD RSVD 15:0 RW 3AE Reserved — do not modify.
733D RSVD RSVD 15:0 RW FC Reserved — do not modify.
733E RSVD RSVD 15:0 RW 3AE Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset
Address Parameter Nam . R Description
h Name arameter Name Slice /W Value,, escriptio
733F RSVD RSVD 15:0 RW FC Reserved — do not modify.
7340 RSVD RSVD 15:0 RW 2E Reserved — do not modify.
7341 RSVD RSVD 15:0 RW DO Reserved — do not modify.
7342 RSVD RSVD 15:0 RW 2E Reserved — do not modify.
7343 RSVD RSVD 15:0 RW DO Reserved — do not modify.
7344 RSVD RSVD 15:0 RW 3AE Reserved — do not modify.
7345 RSVD RSVD 15:0 RW FA Reserved — do not modify.
7346 RSVD RSVD 15:0 RW 3AE Reserved — do not modify.
7347 RSVD RSVD 15:0 RW FA Reserved — do not modify.
RSVD 15:4 RW 1 Reserved — do not modify.
CTRL_OUTPUTO_DATA_ 33 RW 0 Controls optional signal polarity
INVERT ’ inversion on output 0.
CTRL_OUTPUT1_DATA_ 29 RW 0 Controls optional signal polarity
INVERT ’ inversion on output 1.
7348 OUTPUT_SIG_
SELECT RSVD 1:1 RW 0 Reserved — do not modify.
Output 1 data/clock select:
0=Data
CTRL_OUTPUT1_ ) B
SIGNAL_SEL 0:0 RW 0 1 = Clock (CDR recovered clock)
Clock output is half rate of the
recovered clock.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset
Address Parameter Name . R/W Description
L Name Slice J Valuey, P
RSVD 15:6 RW 0 Reserved — do not modify.
Auto mode control:
CTRL_OUTPUT1_AUTO (1) i ED:\ZaI;)Ileeaauuttc;)r:]c?jeedurin rate
_MUTE_DURING_RATE 5:5 RW 0 se;rch 9
_SEARCH
When enabled, the output is muted
during rate search or loss of signal.
Auto mode control:
CTRL_OUTPUTO_AUTO ? - Er'faé’l le a”ttor:"’je during rat
_MUTE_DURING_RATE  4:4 RW 0 Se;rcha € automode during rate
_SEARCH
When enabled, the output is muted
during rate search or loss of signal.
0 =Unmute
CONTROL 1=Mute
CTRL_OUTPUT1
7349 —O,\L/J‘L'_Dl_téT MANUAL MUTE 33 RW 0 Controls mute for output 1 whgn
- CTRL_OUTPUT1_AUTO _MUTE is
disabled.
0 = Disable auto mode
CTRL_OUTPUT1_AUTO 1 =Enable auto mode
— - 2:2 RW 1
_MUTE Selects between auto or manual mute
control for output 1.
0 =Unmute
1 = Mute
CTRL_OUTPUTO_ 11 RW 0
MANUAL_MUTE : Controls mute for output Owhe.n
CTRL_OUTPUTO_AUTO _MUTE is
disabled
0 = Disable auto mode
CTRL_OUTPUTO_AUTO 1 =Enable auto mode
— - 0:.0 RW 1
_MUTE Selects between auto or manual mute
control for output 0.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset ..
Address Parameter Nam . R Descr n
h Name arameter Name Slice /W Value,, escriptio
RSVD 15:4 RW 0 Reserved — do not modify.
0 = Enable output driver.
1 = Disable (power-down) output driver.

CTRL_OUTPUT1_ 33 RW 0 .

MANUAL_DISABLE : Controls output disable for output 1
when CTRL_OUTPUT1_AUTO _DISABLE
is disabled.

0 = Disable auto output disable mode.
1 = Enable auto output disable mode.
CTRL_OUTPUT1_AUTO
DISABLE 2:2 RW 0 Selects between auto or manual output
CONTROL_ - disable for output 1. Disable mode
734A OUTPUT_ overrides Mute mode.
DISABLE
0 = Enable output driver.
1 = Disable (power-down) output driver.

CTRL_OUTPUTO_ 141 RW 0 .

MANUAL_DISABLE : Controls output disable for output 0
when CTRL_OUTPUTO_AUTO _DISABLE
is disabled.

0 = Disable auto output disable mode.
1 = Enable auto output disable mode.
CTRL_OUTPUTO_AUTO
DISABLE 0:0 RW 0 Selects between auto or manual output

- disable for output 0. Disable mode
overrides Mute mode.
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Table 5-3: Register Descriptions (Continued)

i i Reset
SR Parameter Name 05 R/W

Address
h Name Slice Valuey,

Description

RSVD 15:11 RW 0 Reserved — do not modify.

0=SD
1=HD

2=UHD
CTRL_OUTPUT1
MANUAL_RATE_MODE 10:9 RW 2 Rate-specific control to enable

compliant slew rate and optimal eye
quality when CTRL_OUTPUT1_AUTO
_RATE_MODE is disabled.

0 = Disable auto rate mode selection

1 = Enable auto rate mode selection
CTRL_OUTPUT1_AUTO 8:8 RW 1
_RATE_MODE : Selects between auto or manual slew

rate and eye quality selection for output
CONTROL_ 1.

734B OUTPUT_
RATE_MODE RSVD 7:3 RW 0 Reserved — do not modify.

0=SD
1=HD

2=UHD
CTRL_OUTPUTO_ 21 RW 5 o
MANUAL_RATE_MODE : Rate-specific control to enable

compliant slew rate and optimal eye
quality when CTRL_OUTPUTO_AUTO _
RATE_MODE is disabled.

0 = Disable auto rate mode selection

1 = Enable auto rate mode selection
CTRL_OUTPUTO_ 00 RW 1
AUTO_RATE_MODE : Selects between auto or manual slew

rate and eye quality selection for output
0.
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Table 5-3: Register Descriptions (Continued)

Register Bit Reset L
Address Parameter Name . R Description
h Name ara a Slice o] Value;, iptio
RSVD 15:4 RW 0 Reserved — do not modify.
0 = Disable re-timer bypass
CTRL_OUTPUT1_ 1 = Enable re-timer bypass
RETIMER_MANUAL _ 3:3 RW 0 Controls re-timer bypass for output 1
BYPASS when CTRL_OUTPUT1_
RETIMER_AUTO_BYPASS is disabled.
0 = Disable auto mode
CTRL_OUTPUT1_ 5o RW 1 1 = Enable auto mode
CR%I’\'III/TEI)RL_ RETIMER_AUTO_BYPASS ' Selects between auto and manual
734C BYPASS control of re-timer bypass for output 1.
0 = Disable re-timer bypass
CTRL_OUTPUTO_ 1 = Enable re-timer bypass
RETIMER_MANUAL _ 1: RW 0 Controls re-timer bypass for output 0
BYPASS when CTRL_OUTPUTO_
RETIMER_AUTO_BYPASS is disabled.
0 = Disable auto mode
CTRL_OUTPUTO_ 0:0 RW : 1 =Enable auto mode
RETIMER_AUTO_BYPASS ' Selects between auto and manual
control of re-timer bypass for output 0.
RSVD 15:2 RW 0 Reserved — do not modify.
0 = Disable
1 =Enable
CTRL_OUTPUT1_ . B o Enable outqu balanced mode for
BALANCED : SMPTE compliant return loss
measurement. When enabled, Balanced
CONTROL_ mode overrides mute and disable
734D BALANCED_ settings.
MODE
0 = Disable
1 =Enable
CTRL_OUTPUTO_ 00 B o Enable outpu'F balanced mode for
BALANCED : SMPTE compliant return loss
measurement. When enabled, Balanced
mode overrides mute and disable
settings.
734E to 734F RSVD RSVD 15:0 RW 0 Reserved — do not modify.
7350 RSVD RSVD 15:0 RW C Reserved — do not modify.
7351 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
7352 RSVD RSVD 15:0 RW 180 Reserved — do not modify.
7353 to 7356 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
7357 RSVD RSVD 15:0 RW 40 Reserved — do not modify.
7358 to 7359 RSVD RSVD 15:0 RW 0 Reserved — do not modify.
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Table 5-3: Register Descriptions (Continued)

Addressy, R;gi:‘.teer Parameter Name SIBiicte R/W ‘;::leeth Description
735A RSVD RSVD 15:0 RW 3F8 Reserved — do not modify.
735B RSVD RSVD 15:0 RW A Reserved — do not modify.
735C RSVD RSVD 15:0 RW 2FE Reserved — do not modify.
735D to 737C RSVD RSVD 15:0 RW 0 Reserved — do not modify.
737D RSVD RSVD 15:0 RW c8 Reserved — do not modify.
737E to 737F RSVD RSVD 15:0 RW 0 Reserved — do not modify.

Table 5-4: Status Descriptions

The registers in Table 5-4 are status registers and should not be written to, otherwise the status data will be invalid.

Register Bit s
Addressy, g Parameter Name R R/W  Description
Name Slice
7380 to 7382 RSVD RSVD 15:0 RW Reserved — do not modify.
Device Identification:
DEVICE_ID_REG 15:12 RW 0=GS12181
7383 DEVICE_ID 1=GS12141
RSVD 11:0 RW Reserved — do not modify.
STAT_CNT_PRI_CD_CHANGES 15:8 RW Count of primary carrier detection status changes.
STICKY_
7384 COUNTS_0
- RSVD 7:0 RW Reserved — do not modify.
STAT_CNT_RATE 15:8 RW Count of rate changes.
_CHANGES
STICKY_
7385 COUNTS_1
- STAT_CNT_PLL_LOCK_CH Count of PLL lock status changes since last
7:0 RW
ANGES cleared.
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Table 5-4: Status Descriptions (Continued)

The registers in Table 5-4 are status registers and should not be written to, otherwise the status data will be invalid.

Register Bit ..
Addressy, g Parameter Name R R/W  Description
Name Slice

RSVD 15:15 RW Reserved — do not modify.
0=Idle
1 = Reserved
2 = Indicates device has cleared the sticky counts
3 =Reserved
Part of a four way handshake with
CTRL_CLEAR_COUNTS (register 4). When

STAT_CLEAR_COUNTS_ST STAT_CLEAB_COU NTS _STATU$ =0 (idle), host

ATUS 14:13 RW  may clear sticky counts by setting
CTRL_CLEAR_COUNTS = 1. Once the device
reports STAT_CLEAR
_COUNTS_STATUS = 2 (cleared), the host must
reset CTRL_CLEAR
_COUNTS to 0 for the device to reset
STAT_CLEAR_COUNTS

CURRENT_ - .
7386 STATUS_0 _STATUS to 0 (idle).

0 =PLL is unlocked

STAT_LOCK 12:12 RW 1=PLLis locked

RSVD 11:8 RW Reserved — do not modify.
00 = Cable Driver SD rate mode/all Trace Driver
rates
01 = Cable Driver HD rate mode
02 = Cable Driver UHD rate mode

STAT_OUTPUT1_MODE 7:4 RW 03 = Reserved
04 = Reserved
05 =Balanced
06 = Muted
07 = Disabled

STAT_OUTPUTO_MODE 3.0 RW See STAT_OUTPUT1_MODE.
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Table 5-4: Status Descriptions (Continued)

The registers in Table 5-4 are status registers and should not be written to, otherwise the status data will be invalid.

Register Bit s
Addressy, g Parameter Name R R/W  Description
Name Slice
STAT_OUTPUT1_ 15:15 RW 0 =Output 1 is not disabled
DISABLE ’ 1 =Output 1is disabled
STAT_OUTPUTO_ 14:14 RW 0 =Output 1 is not disabled
DISABLE ’ 1 =Output 1is disabled
STAT_OUTPUT1_MUTE 1313 pw 0~ OutputTisnot muted
1 =Output 1 is muted
STAT_OUTPUTO_MUTE 1212 pw 07 OutputTisnot muted
1 =Output 1 is muted
STAT_OUTPUT1_ 1111 RW 0 = Re-timer path to output 1 is not bypassed
RETIMER_BYPASS ’ 1 = Re-timer path to output 1 is bypassed
STAT_OUTPUTO_ . 0 = Re-timer path to output 1 is not bypassed
7387 CURRENT_ RETIMER_BYPASS 10:10 RW 1 = Re-timer path to output 1 is bypassed
STATUS_1
RSVD 9:9 RW Reserved — do not modify.
0 = Primary carrier is not detected
STAT_PRI_CD 3:8 RW 1 = Primary carrier is detected
Primary carrier detection status.
RSVD 7.7 RW Reserved — do not modify.
STAT_OUTPUTI_ 0=SDrate mode
RATE MODE 6:5 RW 1 = HD rate mode
- 2 = UHD rate mode
0 =SD rate mode
;E_L—?Alggg To_ 4:3 RW 1 =HD rate mode
- 2 = UHD rate mode
0 = Unlocked
1=MADI (125Mb/s)
2 =SD (270Mb/s)
CURRENT_ . 3 =HD (1.485Gb/s)
7387 STATUS_ 1 STAT_DETECTED_RATE 2:0 RW 4= 3G (2.97Gb/s)
5 =6G (5.94Gb/s)
6=12G (11.88Gb/s)
7 = Reserved
7388 to 7390 RSVD RSVD 15:0 RW Reserved — do not modify.
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6. Application Information

6.1 Typical Application Circuit

Optional 27MHz

Clock
Z
VCC1V8 VCC1V8
470nF
’_“_‘ ‘IOnF —.|__1|1F u 10nF
39 138 34 = 33 132 |31 30 29 =
28
& & 3 =2 5 3 ¥ & 9 o VEO /M
1 o o = o o z 9 o o -l =
_——— VEE_DDI N N g & o 9= = i
= w w O = o w O 27 /M
> > > > o
2| RsvD = sSboo (:)
3| RSVD
VCC1vs
4.7uF 75Q
41 vee_ppl D00 36—||—~/W—|
10nF =
25
L VCCO_0
[ GS12181 9y vevs
VCCO_1 L g ad
10nF Note: The device central paddle is not an electrical 10nF
L connection. Refrain from connecting device pins to ;
- 6 the central paddle. -
[>——= oo 5 AT
SDO1/RCO —u—@
7] —
[N>————q oo
_—28 vee ool T _» 47uF 750
= g ? SDO1/RCO O—H—«\N—_L
e 5 . 8 5 % 5 . 1
> = 5 noown 2 Q2 w ]
215 8 5 ¥ &8 ¢ & & § ¢ veeo [T
9 10 11 12 13 14 [15 16 17 18 19 20 =
= VCC1v8 = VCC1Vs

<QuT]

10nF E E 10nF
: 1 1

Figure 6-1: Typical Application Circuit

Note 1: 4.7uF AC-coupling capacitors are required on DDI and DDI when the upstream
IC has an output common mode range that is incompatible with the input common
mode range of the G512181. Otherwise, DC-coupling may be used.

Note 2:VCCO_0and VCCO_1 can be tied to two independent supplies running different

voltages.
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7. Package & Ordering Information

7.1 Package Dimensions

b DIMENSIONS
B oM | MILLIMETERS
MIN [NOM|MAX

f A 10.80]0.901.00

‘ A1 ]0.00 [ 0.02 | 0.05
J E b |0.15[0.20 |0.25

PIN 1
INDICATOR
(LASER MARK)

A2 0.02)

D | 595|6.00 6.05
D1 | 3.453.60|3.70
E 395 4.00|4.05
E1 (143 158|168

e 0.40 BSC
L [0.30]0.40]0.50
N 40
; aaa 0.08
A Lﬂﬂﬂﬂ_mﬂﬂﬂiji SEATING bbb 0.10
™ laaal|C J PLANE
A1 A2
——D1—— — LxN
N uguuuuuuuuyu - \
=) d E/N
) d v
E1 B g —F
D (!
2 D/' [
1[5 (@
ARANARARANRNANARANAND

N
O.30x45°/ ‘ = b

el2

*E |4 [bbb( | C|A[B]

NOTES:
1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).

2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
3. DIMENSION OF LEAD WIDTH APPLIES TO TERMINAL AND IS MEASURED BETWEEN
0.15 to 0.30mm FROM THE TERMINAL TIP.

Figure 7-1: Package Dimensions
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7.2 Recommended PCB Footprint

= - 060

0.20
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= — A
= =
000000000000
B~ 040

Figure 7-2: Recommended PCB Footprint

7.3 Packaging Data

Table 7-1: Packaging Data

Parameter Value

Package Type 6mm x 4mm 40-pin QFN
Moisture Sensitivity Level 3

Junction to Air Thermal Resistance, ej_a (at zero airflow)  40.0°C/W

Junction to Board Thermal Resistance, ej_b 32.0°C/W

Junction to Case Thermal Resistance, ej_c 36.0°C/W

Psi, ¥ — Junction-to-Top Characterization Parameter <1.0°C/W

Pb-free and RoHS compliant Yes
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7.4 Marking Diagram

Pin 1
Indicator

s =
(g e n n U m XXXX - Last 4 digits of Assembly lot
GS 1 2 1 8 'I 53(\_/V:I$_-fr|§§t§ Gcr)eeen indicator
XXXXE3 Cod
YYWW

Figure 7-3: Marking Diagram

7.5 Solder Reflow Profiles

Temperature

60-150 sec.

20-40 sec.

260°C
250°C

3°C/sec max

217°C
\ 6°Clsec max

200°C

150°C /

B

Time

60-180 sec. max

8 min. max

Figure 7-4: Maximum Pb-free Solder Reflow Profile

7.6 Ordering Information

Table 7-2: Ordering Information

Minimum Order

Part Number . Format
Quantity
GS12181-INE3 490 Tray
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IMPORTANT NOTICE

Information relating to this product and the application or design described herein is believed to be reliable, however such information is
provided as a guide only and Semtech assumes no liability for any errors in this document, or for the application or design described herein.
Semtech reserves the right to make changes to the product or this document at any time without notice. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. Semtech warrants performance of its
products to the specifications applicable at the time of sale, and all sales are made in accordance with Semtech’s standard terms and conditions
of sale.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS,
DEVICES OR SYSTEMS, OR IN NUCLEAR APPLICATIONS IN WHICH THE FAILURE COULD BE REASONABLY EXPECTED TO RESULT IN PERSONAL
INJURY, LOSS OF LIFE OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. INCLUSION OF SEMTECH PRODUCTS IN SUCH APPLICATIONS IS
UNDERSTOOD TO BE UNDERTAKEN SOLELY AT THE CUSTOMER’S OWN RISK. Should a customer purchase or use Semtech products for any such
unauthorized application, the customer shall indemnify and hold Semtech and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs damages and attorney fees which could arise.

The Semtech name and logo are registered trademarks of the Semtech Corporation. All other trademarks and trade names mentioned may be
marks and names of Semtech or their respective companies. Semtech reserves the right to make changes to, or discontinue any products
described in this document without further notice. Semtech makes no warranty, representation or guarantee, express or implied, regarding the
suitability of its products for any particular purpose. All rights reserved.

© Semtech 2017

Contact Information
Semtech Corporation

200 Flynn Road, Camarillo, CA 93012
Phone: (805) 498-2111, Fax: (805) 498-3804
www.semtech.com
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