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1 Introduction

This test report concludes preliminary results of device characterizations ofLow-VoItage Differential
Signaling (LVDS) Test Structure designed by Zhan Shi for a MIMOSA-32TER device. This LVDS test structure
consists of a common LVDS receiver with two different output driver implementations: a standard LVDS output
driver and an advanced output driver based on Reduced Swing Differential Signaling (RSDS) standard.

A block diagram of the test structure is shown in Figure below. The implementation of the LVDS driver and the
RSDS driver are labeled as LVDS_TX and RSDS_TX, respectively. The common LVDS receiver is labeled as
LVDS_RX. The LVDS Test Structure includes single-ended CMOS pads for injecting a test signal for Output
drivers or extracting the output signal of the LVDS receiver. The CMOS input signal for the differential output
drivers is labeled as IN_TX and the CMOS output for the LVDS receiver is labeled as OUT RX.

For the reason of limited number of 1/0 pad available for the test structure, there are only 3 digital input signals
to select test configuration mode: SEL_RX, SEL_TX and SEL_RXO.

SEL_RXO
N_tx X -
LVDS_TX_N
SELRX —1 LVDS_TX
LVDS_TX_P
LVDS_RX_N X}__T
LVDS_RX > SEL_
LVDS_RX_P [} }——
RSDS_TX_N
L1 RSDS_TX
RSDS_TX_P
o IE OUT_RX

Figure 1. A block diagram of MIMOSA-32TER LVDS Test Structure
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In a Table 1 is presented configuration settings. The receiver input can be the CMOS input pad IN_TX or the
LVDS receiver input LVDS_RX. Output signal is available on the CMOS output pad OUT_RX or on the LVDS driver
pads LVDS_TX or on the RSDS driver pads RSDS_TX.

SEL_RX |SEL_TX |SEL_RXO | MODE
RECEIVER DRIVER
IN_TX RSDS_TX
0 0 0
LVDS_RX -
IN_TX -
0 0 1
LVDS_RX -
IN_TX LVDS_TX
0 1 0
LVDS_RX -
IN_TX -
0 1 1
LVDS_RX -
IN_TX RSDS_TX
1 0 0
LVDS_RX OUT_RX
IN_TX -
1 0 1
LVDS_RX RSDS_TX
IN_TX LVDS_TX
1 1 0
LVDS_RX OUT_RX
IN_TX -
1 1 1
LVDS_RX LVDS_TX

Table 1. Configuration settings by SEL_RX, SEL_TX and SEL_RXO pads.
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2 LVDS Receiver and LVDS Driver Bias current

March 19, 2013

2.1 LVDS Driver Output Differential Voltage versus ILVDS_TX current

This measurement is done with the constant input value and the CMOS input IN_TX is selected as input
(SEL_RX=1, SEL_TX=1 and SEL_RX0=0).

500 1

LVDS DRIVER LVDS_TX Amplitude (Voa - Vob) vs ILVDS_TX

T
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Figure 2. LVDS_TX Driver Output amplitude vs. bias current ILVDS_TX
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2.2 RSDS Driver Output Differential Voltage versus ILVDS_TX current

This measurement is done with the constant input value and the CMOS input IN_TX is selected as input
(SEL_RX=1, SEL_TX=0 and SEL_RX0=0).

RSDS_TX Amplitude (Voa - Vob) vs ILVDS_TX

300 T

/

250
200 |
mV il

150 |

100 |

50 |

0 50 100 150 200 250 300 350 400 450
uA

Figure 3. RSDS_TX Driver Output amplitude vs. bias current ILVDS_TX

On following measurements the common ILVDS_TX bias current for LVDS_TX and RSDS_TX Driver is fixed to
220 pA.
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2.3 Driver Output Jitter versus ILVDS_RX current

In Figure 4 is shown the LVDS_TX output driver Total Jitter (TIE Mode with BER=10""%). The ILVDS_TX bias
current is fixed to 220 pA. The LVDS receiver LVDS_RX is selected as an input for the LVDS driver LVDS_TX
(SEL_RX=1, SEL_TX=1 and SEL_RX0O=1). The reference clock signal frequency is 250 MHz.

LVDS_TX Total Jitter (BER=10-12) vs ILVDS_RX
1000 |
" 100 —© _ i |
8 i ° .
10
0 50 100 150 200 250
uA

Figure 4. LVDS_TX Driver Output Total Jitter vs. bias current ILVDS_TX

On following measurements the ILVDS_RX bias current is fixed to 180 pA.
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3  LVDS Driver LVDS_TX measurement

In following measurements, a Double Termination configuration is always used for LVDS_TX driver, because the
LVDS_TX driver has an internal on-chip termination of 100 ohm (Figure 5). The measured value of the internal
termination resistance is 111 ohm.

Double Termination (DT)

In this Configuration, the transmission line is terminated twice to a differential load of 100 ohm, firstly at
output of the LVDS Driver and secondly, at the end of PCB traces with a single-ended to differential termination
board. The signal captured at the single-ended to differential termination board with a differential probe.

VvDD!

N+

Figure 5. The LVDS_TX Driver with the internal termination resistances.
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llvds_dc=6(1+1/20
/_ +2*1/40)=6*1.1=6.6mA
3.1 LVDS Driver DC parameter

Please see the document IEEE Std 1596.3-1996 for more details of parameters presented in this Chapter. The

ILVDS_RX and ILVDS_TX bias currents are 180 pA and 220 pA, respectively. || TX LVDS Core=6 mA |
—— —
Symbol | Parameter units | min max Condition \l\//ljjzurey
Voa Vob
Von Output Voltage High mV 1475 IN_TX=3.3V 135;/ 1352
Vo Output Voltage Low mV | 925 IN_TX=0V 1(%9 1050
. . IN_TX=3.3V 302
[Vodl Output Differential voltage mV | 250 400
IN_TX=0V 303
IN_TX=3.3V 1201
Vs Output Offset Voltage mV | 1125 1275
IN_TX=0V 1201
Ch in Vs bet “0”
AV | an”ge”m os between iy 25 1
and “1
Change in Vs between “0”
AV, '8¢ IN Tos DEWW mv 25 1
and “1
Output current, driver IN_TX=3.3V 12.6
Isallsb mA 40
shorted to GND IN_TX=0V 12.6 12.8
Output current, driver IN_TX= 3.3V 4.9
sab mA 12
shorted together IN_TX=0V 4.9
Kimmo JAASKELAINEN 9
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3.2 LVDS Driver AC parameter

March 19, 2013

Symbol | Parameter

‘ units | min

max

Condition

Measured Value

Voa Vob

Clock

Clock signal duty cycle
At 250 MHz

%

45

55

LVDS receiver
LVDS_RX is selected

49.3

TH LT

Differential Highto Low
Transition Time, Clock
pattern of alternating 1
and 0 at 500 Mbps,

Vo fall time 20-80%

ps

300

500

153

TLHT

Differential Low to High
Transition Time, Clock
pattern of alternating 1
and 0 at 500 Mbps,

Vod rise time 20-80%

ps

300

500

149

ton

LVDS Driver Output
Enable Time

ns

Enable by
SEL_TX signal

54

torr

LVDS Driver Output
Disable Time

ns

Disable by
SEL_TX signal

tro

Differential Propagation
Delay from LVDS_RX to
LVDS_TX

ns

0.3

tpse

Single-ended Propagation
Delay
from IN_TX to LVDS_TX

ns

Kimmo JAASKELAINEN
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4  RSDS Driver RSDS_TX measurement

Simple Termination (ST)

In this Configuration, the transmission line is terminated only once to a differential load of 100 ohm at the end
of the PCB traces with a single-ended to differential termination board. The signal captured at the single-ended
to differential termination board with a differential probe.

The RSDS Driver RSDS_TX is notwith an internal termination resistance. For the reason of reduced
output signal swing, the Simple Termination configuration is used in following measurements.

/—{ICore:|fb2:lcmfb_p:20:1:1 | Irsds_dc=1.84(1+1/20
4.1 RSDS Driver DC parameter +2*1/20)=1.84*1.15=2.12mA
<

Please see the document IEEE Std 1596.3-1996 for more details of parameters presented in this Chapter. The
ILVDS_RX and ILVDS_TX bias currents are 180 uA and 220 uA, respectively. The RSDS is considered as a

Reduced Range Link. [[_TX_RSDS_Core=1.8 mA |
|
M
Symbol | Parameter units | min max Condition E—
Value
Voa //ob
Von Output Voltage High mV 1375 IN.TX=3.3V  |1280 /1280
Vo Output Voltage Low mV | 1025 IN_TX=0V 1096/ 1096
_ _ IN.TX=3.3v | 184V
[Vodl Output Differential voltage mV | 150 250
IN_TX=0V 184
IN_TX=3.3V 1188
Vos Output Offset Voltage mV | 1150 1250
IN_TX=0V 1188
wrong mesurement IN_TX= 3.3V,
hgd Ven =1V, 311
—>
met 0 Voahi - Voalo
IN_TX= 0V,
Output impedance, 40 ohm 140 ohm Vem =1V, 299
R Single-ended mv corresponds | corresponds | Voani - Voalo
° (Voahi = Voalo) OF to to IN_TX= 3.3V,
(Vobhi = Voblo) 178 mV 295 mV Ven = 1.4V, 299
Vobhi = Voblo
IN_TX= 0V,
Vem =14V, 311
Vobhi = Voblo
Ro mismatch bet A& |9
Bo mismatch between % 10 0
AR,
| (Voahi - Vobhi) - (Voalo - Voblo) | IN_TX: 3.3V 12
mV 20
| (Voahi - Vobhi) - (Voalo - Voblo) | IN_TX= 0V 12
Change in Vo4 between “0”
[AVoq | ”g ,,I od PEW mv 25 0
and “1
Change in Vs between “0”
AV, '8¢ 1N Tos DEWW mv 25 0
and “1
Output current, driver IN_TX=3.3V 3.57 |0.01
Isallsb mA 40
shorted to GND IN_TX=0V 0.01 3.57
Output current, driver IN_TX= 3.3V 1.87
Isab mA 12
shorted together IN_TX=0V 1.87
Kimmo JAASKELAINEN 11
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4.2 RSDS Driver AC parameter

March 19, 2013

Symbol | Parameter

‘ units | min

max

Condition

Measured Value

Voa Vob

Clock

Clock signal duty cycle
At 250 MHz

%

45

55

LVDS receiver
LVDS_RX is selected

50.3

TH LT

Differential Highto Low
Transition Time, Clock
pattern of alternating 1
and 0 at 500 Mbps,

Vo fall time 20-80%

ps

300

500

186

TLHT

Differential Low to High
Transition Time, Clock
pattern of alternating 1
and 0 at 500 Mbps,

Vod rise time 20-80%

ps

300

500

182

ton

LVDS Driver Output
Enable Time

ns

Enable by
SEL_TX signal

38

torr

LVDS Driver Output
Disable Time

ns

Disable by
SEL_TX signal

tro

Differential Propagation
Delay from LVDS_RX to
LVDS_TX

ns

13

tpse

Single-ended Propagation
Delay
from IN_TX to LVDS_TX

ns

2.1

Kimmo JAASKELAINEN
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5 LVDS Receiver LVDS_RX measurement

5.1 Receiver DC parameter

M
Symbol | Parameter units | min max Condition CERLITSE
Value
Via Vib
Input voltage range,
Via 790 1670
Via Or Vip,
Vi [Vgpd| <50 mV, mv | 825 1575
measured v 70 1460
[Vgpd| =0.3 mV i
Input differential
threshold ,
Vitn [Vgpd| <50 mV, mv  |-100 100 Y 35
measured
Vi variable,
Input differential ar
Vhyst hysteresis, mv 25 Vip fixed, 28
Vigthh - Vidthi Vigenh - Vidihi =
13— (-15) mV

1) The output of LVDS_TX Driver (Devicel) of LVDS Driver is injected in LVDS_RX Receiver (Device2) input. The output signal amplitude of
LVDS_TX Driver (Devicel) is varied by changing the current ILVDS_TX (Devicel) from O pA to 50 pA by step of 1 pA. A clock signal is used as
input for the LVDS_TX Driver (Devicel) and the output of LVDS_TX Driver (Device2) is monitored to define a differential threshold voltage
level for LVDS_RX Receiver (Device2).

Kimmo JAASKELAINEN 13
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6 Power Consumption

6.1 Power Consumption with LVDS_TX Driver

March 19, 2013

Symbol Parameters, Conditions units Measured
Value

VDD= 1.8 V supply current,

Ivop_Lvps_sTATIC LVDS_RX Receiver Enable, LVDS_TX Driver Enable, mA 7.5
Static Condition, ILVDS_RX = 180 pA, ILVDS_TX = 220 pA
VDD= 1.8 V supply current,

IvbD_LvDS_500Mbps LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Clock mA 10.9
Pattern at 500 Mbps ILVDS_RX = 180 pA, ILVDS_TX =220 pA
VDD= 1.8 V supply current,

Ivbp_LvDS_1000Mbps LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Clock mA 12.0
Pattern at 1000 Mbps ILVDS_RX = 180 A, ILVDS_TX = 220 pA
VDD= 1.8 V supply current,

IVDD_LVDS_STATIC,ILVDS_TX=0 LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Static mA 0.8
Condition, ILVDS_RX = 180 pA, ILVDS_TX =0 pA
VDD= 1.8 V supply current,

IVDD_LVDS_SOOMbpS,ILVDS_TX=0 LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Clock mA 4.7
Pattern at 500 Mbps ILVDS_RX = 180 WA, ILVDS_TX = 0 pA
VDD= 1.8 V supply current,

IVDD_LVDS 1000Mbps,ILVDS_TX=0 LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Clock mA 6.0
Pattern at 1000 Mbps ILVDS_RX = 180 pA, ILVDS_TX =0 pA
VDD= 1.8 V supply current,

IVDD_LVDS_STATIC, ILVDS_RX=0 LVDS_RX Receiver Enable, LVDS_TX Driver Enable, Static mA 7.1

Condition, ILVDS_RX = 0 pA, ILVDS_TX = 220 pA

In Figure 6 is shown the 1.8V power supply (VDD18) current of the LVDS test structure versus the input data

clock frequency. The measurements are performed in two different ILVDS_TX bias current conditions:
ILVDS TX =0 pA and ILVDS_TX =220 pA. The LVDS Receiver bias current ILVDS_RX is 180 pA.

Kimmo JAASKELAINEN
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LVDS TEST STRUCTURE POWER SUPPLY CURRENT VDD18 VS DATA CLOCK INPUT
FREQUENCY (LVDS_TX)

14.0 1 /

—&— |LVDS_TX=220uA
—&— || V/DS_TX=0uA

10.0 —

mA

8.0

[
6.0 1
4.0

2.0 i{

0.0

0 200 400 600 800 1000 1200
MHz

Figure 6. Power supply (VDD18) current of the LVDS test structure (LVDS_TX selected) vs. data input clock
frequency

In Figure 7 is shown the 1.8V power supply (VDD18) current of the LVDS test structure versus the bias current
ILVDS_TX. The measurements are performed in two different ILVDS_RX bias current conditions: ILVDS_RX =0
MA (Static Condition) and ILVDS_RX = 180 pA. The input data clock frequency is 250 MHz.

MIMOSA32TER LVDS TEST STRUCTURE POWER SUPPLY CURRENT VDD18 VS

14.0 + ILVDS_TX CURRENT (LVDS_TX, CLOCK PATTERN 250 MHz)

—8—|LVDS_RX=180uA
—&— |LVDS_RX=0uA

0 50 100 150 200 250 300 350 400
uA

Figure 7. Power supply (VDD18) current of the LVDS test structure (LVDS_TX selected) vs. bias current
ILVDS_TX
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6.2 Power Consumption with RSDS_TX Driver

Measured

Symbol Parameters, Conditions units
Value

VDD= 1.8 V supply current,
Ivbp_Rsps sTATIC LVDS_RX Receiver Enable, RSDS_TX Driver Enable, mA 31
Static Condition, ILVDS_RX = 180 pA, ILVDS_TX =220 pA

VDD= 1.8 V supply current,
Ivbb_RSDS 500Mbps LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Clock mA 7.2
Pattern at 500 Mbps ILVDS_RX = 180 pA, ILVDS_TX =220 pA

VDD= 1.8 V supply current,
IvbDb_RsDS 1000 Mbps LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Clock mA 8.4
Pattern at 1000 Mbps ILVDS_RX = 180 pA, ILVDS_TX =220 pA

VDD= 1.8 V supply current,
lvpb_RsDS STATIC ILVDS_TX=0 LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Static mA 0.8
Condition, ILVDS_RX = 180 pA, ILVDS_TX =0 pA

VDD= 1.8 V supply current,
IVDD_RSDS 500Mbps,ILVDS_TX=0 LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Clock mA 4.8
Pattern at 500 Mbps ILVDS_RX = 180 WA, ILVDS_TX = 0 pA

VDD= 1.8 V supply current,
lvpD_RSDS 1000Mbps,ILVDS_TX=0 LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Clock mA 6.1
Pattern at 1000 Mbps ILVDS_RX = 180 pA, ILVDS_TX =0 pA

VDD= 1.8 V supply current,
IVDD_RSDS STATIC, ILVDS_RX=0 LVDS_RX Receiver Enable, RSDS_TX Driver Enable, Static mA 2.8
Condition, ILVDS_RX = 0 A, ILVDS_TX = 220 pA

In Figure 8 is shown the 1.8V power supply (VDD18) current of the LVDS test structure versus the input data
clock frequency. The measurements are performed in two different ILVDS_TX bias current conditions:
ILVDS_TX =0 pA and ILVDS_TX =220 pA. The LVDS Receiver bias current is 180 pA.
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LVDS TEST STRUCTURE POWER SUPPLY CURRENT VDD18 VS DATA CLOCK INPUT

FREQUENCY (RSDS_TX)
10.0 /
9.0 /
8.0 —
| / / —&— |LVDS_TX=220uA|

7.0
mA 1 —8— |LVDS_TX=0uA
6.0 |

5.0 /
4.0

ir"/
3.0

2.0

11.0 7

1.0 ¢
0.0
0 200 400 600 800 1000 1200
MHz

Figure 8. Power supply (VDD18) current of the LVDS test structure (RSDS_TX selected) vs. data input clock
frequency

In Figure 9 is shown the 1.8V power supply (VDD18) current of the LVDS test structure versus the bias current
ILVDS_TX. The measurements are performed in two different ILVDS_RX bias current conditions: ILVDS_RX =0
MA (Static Condition) and ILVDS_RX = 180 pA. The input data clock frequency is 250 MHz.

MIMOSA32TER LVDS TEST STRUCTURE POWER SUPPLY CURRENT VDD18 VS
10.0 ILVDS_TX CURRENT (RSDS_TX, CLOCK PATTERN 250 MHz)
8.0 |
6.0
mA /

®

4.0 . T T

20 i / —&— |LVDS_RX=180uA|
T —8®— |LVDS_RX=0uA
.

0.0
0 50 100 150 200 250 300 350 400

uA

Figure 9. Power supply (VDD18) current of the LVDS test structure (RSDS_TX selected) vs. bias current
ILVDS_TX
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7 LVDS Receiver and LVDS Driver Jitter Performance

The LVDS Receiver and Driver jitter performances are measured An evaluation board for Xilinx
Kintex-7 is used as a data pattern generator. A block diagram of the data pattern generator configurations can

be found in Appendix A and Appendix B.

7.1 Direct output Measurement

In Figure 10 is presented a block diagram of a direct output measurement configuration for the LVDS Driver. In
this configuration the output signal of the LVDS Driver is measured with a short connection to the differential

probe.

SEL_RX
°1
IN_TX ¥ & LECROY
JELVDS_TX_N SDA 760Zi
+
SEL_RX ~ LVDS_TX 3,?,?,35 DIFFERENTIAL
< PROBE
LVDS_RX_N / LVDS_TX_P ootz
Data Pattern < 100 LVDS RX SEL_TX —
Generator $ ohm — . y
LVDS_RX_P
RSDS_TX_N
RSDS_TX
RSDS_TX_P
g X ouT_Rx

Figure 10. Direct Measurement Configuration for the LVDS Driver
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7.2 Differential Transmission Line Measurement

In Figure 11 is presented a block diagram of a differential transmission line measurement configuration for the
LVDS Driver. The length of the differential transmission line is 30 cm or 60 cm.

SEL_RX
o
IN_TX  [X] g
LVDS_TX_N 30 CM/60 CM
X FR4

d LVDS_TX I S DIFFERENTIAL |======== .
D4 TRACE :
] / LVDS_TX_P (Z=100 ohm) :
Data Pattern [ _ H
Generator SEL_TX H
1]
LVDS_RX_P H
RSDS_TX_N !
L RSDS_TX '
RSDS_TX_P :
:
1]
I 5 ouT_RX H
:
.
.
4

30 CM/60 CM LECROY
FR4 SDA 760Zi
+
== DIFFERENTIAL 1:"# DIFFERENTIAL
TRACE onm PROBE
(2=100 ohm) BlGHz

Figure 11. Differential Transmission Line Measurement Configuration for the LVDS Driver
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7.3 Differential Transmission Line Measurement with the LVDS Receiver

In Figure 12 is presented a block diagram of a differential transmission line with the LVDS Receiver
measurement configuration for the LVDS Driver. The length of the differential transmission line is 30 cm or 60
cm.

SEL_RX
o
IN_TX  [X] ¢
LVDS_TX_N 30 CM/60 CM
D FR4
d LVDS_TX IS DIFFERENTIAL |======== .
X TRACE '
' / LVDS_TX_P (2=100 ohm) '
[}
Data Pattern L SEL_TX — H
Generator H
< 1]
LVDS_RX_P H
RSDS_TX_N '
RSDS_TX :
RSDS_TX_P H
1]
H
- <] ouT_Rx E
H
.
ceccccceccccnscnctcccacccc et te et et eceE ettt C e C e C e C A e c e C e LSt CCCC A St C A e St c e st cscceeasnaeee 4
.
.
.
' SEL_RXO
' |
H ]
: |
: INTX ] LECROY
' XLVDS_TX_N SDA 760Zi
. +
E P~ LVDS_TX !S ;,?,:EE DIFFERENTIAL
: < PROBE
; 30 CM/60 CM LVDS_TX_P 6 GHz
: FR4
-9 DIFFERENTIAL — SEL_TX
TRACE X
(z=100 ohm) |  LVDS_RX.P X0 RsDS_TX_N
RSDS_TX T
RSDS_TX_P
. X] ouT_Rx

Figure 12. Differential Transmission Line with the LVDS Receiver Measurement Configuration for the LVDS
Driver
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7.4 litter Performance with clock data pattern

Following signal names are used in Legends of Figures in Chapter 7.

Name Parameter

Data Pattern is generated by Xilinx Kintex-7 with IBERT SCAN IP. The Cross-

INPUT
point Switch output LVDS signal (DS25CP152) is used as a input signal.

LVDS_TX MI32TER_LVDS Board N° 1 board, See the Fig.10

MI32TER_LVDS Board N° 1 board, the LVDS Driver drives the Differential

LVDS_TX_30CM Transmission Line of 30 cm. See the Fig 11

MI32TER_LVDS Board N° 1 board, the LVDS Driver drives the Differential

LVDS_TX_60CM Transmission Line of 60 cm. See the Fig 12

MI32TER_LVDS Board N° 1 board works as a receiver for the Data Pattern
Generator. The LVDS driver of the MI32TER_LVDS Board N° 1 board drives
the Differential Transmission Line of 30 cm. This Transmission Line is
connected to the LVDS receiver of the MI32TER_LVDS Board N° 2 board.

LVDS_RX_TX_30CM_RX

MI32TER_LVDS Board N° 1 board works as a receiver for the Data Pattern
Generator. The LVDS driver of the MI32TER_LVDS Board N° 1 board drives
the Differential Transmission Line of 60 cm. This Transmission Line is
connected to the LVDS receiver of the MI32TER_LVDS Board N° 2 board.

LVDS_RX_TX_60CM_RX

In following Figure is shown the differential output voltage (V,q4) versus data bit rate.

. . . —@—| \VDS_TX
Differential output voltage vs Data bit rate (CLK_PAT) LVDS TX 30CM
350 —8—LVDS_TX_60CM
300 | ‘\‘-/_.\/-‘\.
250 1 * ¢ ¢ - ‘\.
L .\ a
[ \
200 —_—
mV
150 ©
100
50 ©
0 T . . T
500 1000 1500 2000 2500
Mbps

Figure 13. Differential Output Voltage vs. data bit rate (Clock Pattern data)

The Jitter Calculation method is based on extrapolation of Total Jitter (peak-peak) as a function of Bit Error
Ratio (10'12) in reasonable measurement time interval (106 .10 samples).

Kimmo JAASKELAINEN 21
Kimmo.jaaskelainen@iphc.cnrs.fr


thinkpad
高亮

thinkpad
高亮

thinkpad
高亮

thinkpad
高亮

thinkpad
高亮

thinkpad
高亮


MIMOSA32TER_TEST_STRUCTURE_LVDS_TEST_130319.doc March 19, 2013

. . —e—INPUT
Total Jitter vs Data bit rate (CLK_PAT) —e—1VDS_TX
120 9—|VDS_TX_30CM
1 LVDS_TX_60CM
—8—LVDS_TX_30CM_RX
T —8-—LVDS_TX_60CM_RX
100
80 7
pPs 60 |
40 ——
20
0
500 1000 1500 2000 2500
Mbps

Figure 14. Total Jitter vs. data bit rate (Clock Pattern data)

In following Figure is shown estimated Total Jitter indexed to the corresponding Unit Interval.

. . —@— NP UT
Total Jitter(Ul) vs Data bit rate (CLK_PAT) —e—LVDS_TX
0.30 —@—LVDS_TX_30CM
TR LVDS_TX_60CM
—e—LVDS_TX_30CM_RX
—8-—LVDS_TX_60CM_RX
0.25
0.20 /
Ul ]
0.15 |
0.10 -
0.05 -
0.00 i
500 1000 1500 2000 2500
Mbps

Figure 15. Total Jitter (Ul) vs. data bit rate (Clock Pattern data)
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—@— NP UT

Random litter vs Data bit rate (CLK_PAT) —&—1VDS_TX
6 —@—|VDS_TX_30CM

+ LVDS_TX_60CM

I —@—|VDS_TX_30CM_RX

+ —8-—LVDS_TX_60CM_RX
5
4

ps 3]
rl —
1
o1
500 1000 1500 2000 2500
Mbps

Figure 16. Random lJitter(Ul) vs. data bit rate (Clock Pattern data)

. . . —@— NP UT
Deterministic Jitter vs Data bit rate (CLK_PAT) —e—LVDS_TX
—8—LVDS_TX_30CM
1007 LVDS_TX_60CM

—8—LVDS_TX_30CM_RX
—8—LVDS_TX_60CM_RX

80

60
ps

500 1000 1500 2000 2500
Mbps

Figure 17. Deterministic Jitter vs. data bit rate (Clock Pattern data)
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. . . . —@— NP UT
Periodic Jitter vs Data bit rate (CLK_PAT) —e—LVDS_TX
—8—LVDS_TX_30CM
25 T LVDS_TX_60CM
1 —8—LVDS_TX_30CM_RX
1 —8—LVDS_TX_60CM_RX
20 7 \
15 T
ps
10 T
5 1
0
500 1000 1500 2000 2500
Mbps

Figure 18. Periodic Jitter vs. data bit rate (Clock Pattern data)

. —o—INPUT
Duty Cycle vs Data bit rate (CLK_PAT) —e—LVDS_TX
—8—LVDS_TX_30CM
60 LVDS_TX_60CM
T —8—LVDS_TX_30CM_RX
58 —8—LVDS_TX_60CM_RX
56 /
54 //.
52
% 50 -
48
46
44
42
40
500 1000 1500 2000 2500

Mbps

Figure 19. Driver Output Duty Cycle vs. data bit rate (Clock Pattern data)
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7.5 litter Performance with PRBS7 data pattern

. . . —8—LVDS_TX
Differential output voltage vs Data bit rate (PRBS-7) | _o__ \os 1x socm
350 7 —@—|VDS_TX_60CM
300 © ]
i e —- e B .
250 A il 1
200 +
mV T
150
100
50
.
500 1000 1500 2000 2500
Mbps

Figure 20. Differential Output Voltage vs. data bit rate (PRBS-7 Pattern data)

=@ NP UT
Total Jitter vs Data bit rate (PRBS-7) —e—LVDS_TX
600 + —8—LVDS_TX_30CM
T LVDS_TX_60CM
1 —8—LVDS_TX_30CM_RX
—8—LVDS_TX_60CM_RX

500
/

400
ps L /
300 ©

200

100 |
I — — T ——— .
0
500 1000 1500 2000 2500

Mbps

Figure 21. Total Jitter vs. data bit rate (PRBS-7 Pattern data)
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. . —e—INPUT
Total Jitter(Ul) vs Data bit rate (PRBS-7) —e—LVDS_TX
——VDS_TX_30CM
T LVDS_TX_60CM
1.40 8—LVDS_TX_30CM_RX
I —8—LVDS_TX_60CM_RX
1.20
1.00 - /
Ul 0.80
0.60
0.40
0.20 ¢ __e
0.00
500 1000 1500 2500
Mbps
Figure 22. Total Jitter (Ul) vs. data bit rate (PRBS-7 Pattern data)
—e—INPUT

Random litter vs Data bit rate (PRBS-7)

—8—LVDS_TX
—8—LVDS_TX_30CM

57 LVDS_TX_60CM
—e—LVDS_TX_30CM_RX
—8—LVDS_TX_60CM_RX

4]

3

500 1000 1500
Mbps

2500

Figure 23. Random litter(Ul) vs. data bit rate (PRBS-7 Pattern data)

Kimmo JAASKELAINEN 26
Kimmo.jaaskelainen@iphc.cnrs.fr


thinkpad
高亮


MIMOSA32TER_TEST_STRUCTURE_LVDS_TEST_130319.doc March 19, 2013

—@— NP UT
Deterministic Jitter vs Data bit rate (PRBS-7) —8—LVDS_TX
500 —@—|VDS_TX_30CM
1 LVDS_TX_60CM
—e—LVDS_TX_30CM_RX
1 —8—LVDS_TX_60CM_RX
400
300 T
ps
200
100
0
500 1000 1500 2000 2500
Mbps

Figure 24. Deterministic Jitter vs. data bit rate (PRBS-7 Pattern data)

. . . . —@— NP UT
Periodic Jitter vs Data bit rate (PRBS-7) —e—1VDS_TX
——|\VDS_TX_30CM
70 T LVDS_TX_60CM
I —8—LVDS_TX_30CM_RX
T =@ VDS_TX_60CM_RX
60
50 /
40
ps 1
0
I P —
20 |
10
o
500 1000 1500 2000 2500
Mbps

Figure 25. Periodic Jitter vs. data bit rate (PRBS-7 Pattern data)

Kimmo JAASKELAINEN 27
Kimmo.jaaskelainen@iphc.cnrs.fr



MIMOSA32TER_TEST_STRUCTURE_LVDS_TEST_130319.doc March 19, 2013

. —0—INPUT
Duty Cycle vs Data bit rate (PRBS-7) —e—LVDS_TX

—@—| \/DS_TX_30CM

52 LVDS_TX_60CM
—8—VDS_TX_30CM_RX
—8—LVDS_TX_60CM_RX

51

I . /‘

% 50

49 \\C:fj

48

500 1000 1500 2000 2500
Mbps

Figure 26. Driver Output Duty Cycle vs. data bit rate (PRBS-7 Pattern data)
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8.1 Direct output Measurement
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In following Figure is presented a block diagram of a direct output measurement configuration for the RSDS
Driver. In this configuration the output signal of the RSDS Driver is measured with a short connection to the

differential probe.

SEL_RX
°

IN_TX X
SEL_RX
LVDS_RX_N
Data Pattern < 100
Generator $ ohm
LVDS_RX_P

LVDS_TX_N .
LVDS TX RESISTANCE FOR
- DOUBLE
LVD
VDS_TX_P TERMINATION
LVDS_RX SEL_TX —
N LECROY
\ 5 RSDS_TX_N SDA 760Zi
+
RSDS_TX : E;ﬁ% ;ﬁg}; > | DIFFERENTIAL
X PROBE
7’ RSDS_TX_P 6 GHz
- X ouT_Rx

Figure 27. Direct Measurement Configuration for the RSDS Driver

8.2 Differential Transmission Line Measurement

In following Figure is presented a block diagram of a differential transmission line measurement configuration
for the RSDS Driver. The length of the differential transmission line is 30 cm.

SEL_RX
o)
IN_TX  [X g
LVDS_TX_N
SEL_RX LVDS_TX
LVDS_TX_P
LVDS_RX_N
Data Pattern > 100
Generator E: ohm LVDS_RX SEL_TX
LVDS_RX_P RSDS_TX_N 30CM
\ X FR4
\ L—{ RSDS_TX DIFFERENTIAL |========-«
DG TRACE '
N— —P  RSDS_TXP (Z=100 ohm) :
H
— X] ouT_Rx H
H
H
R
H
E 30cm soAT6az
FR4
:~-- DIFFERENTIAL 100 y
ohm DIFFERENTIAL
TRACE PROBE
(Z=100 ohm) 6 GHz

Figure 28. Differential Transmission Line Measurement Configuration for the RSDS Driver
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8.3 Differential Transmission Line Measurement with the LVDS Receiver

In following Figure is presented a block diagram of a differential transmission line measurement configuration
for the RSDS Driver with the LVDS Receiver.

SEL_RX
°
INTX [ :
LVDS_TX_N
SEL_RX LVDS_TX
LVDS_TX_P
LVDS_RX_N
Data Pattern '
Generator LVDS_RX ) SEL_TX—
LVDS_RX_P RSDS_TX_N 30CM
FR4
\ RSDS_TX DIFFERENTIAL [======== .
\ RSDS_TX_P UliA{dl2 :
— —p X (z=100 ohm) :
. <] ouT_Rx E
:
.
fmeeeeeeeccccccccccccccccccccccceeeeeeeeeeeeeceececccccecccccceeceeeeeeeeemeeeee-eccccccccceccececemeeeeee-m--ee 4
.
.
.
H SEL_RXO
: 1
: |
' T X : LECROY
' LVDS_TX_N SDA 760Zi
: | — X 100 *
: LVDS_TX Ohmi; DIFFERENTIAL
: X PROBE
: 30Cm LVDS_TX_P 6 GHz
' FR4
~--9 DIFFERENTIAL SEL_TX —1
TRACE
Pl Ciin) RSDS_TX_N
RSDS_TX
RSDS_TX_P
[X] ouT_Rx

Figure 29. Differential Transmission Line Measurement Configuration for the RSDS Driver
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8.4 litter Performance with clock data pattern

Following signal names are used in Legends of Figures in Chapter 8.

Name Parameter

Data Pattern is generated by Xilinx Kintex-7 with IBERT SCAN IP. The Cross-

INPUT
point Switch output LVDS signal (DS25CP152) is used as a input signal.

RSDS_TX MI32TER_LVDS Board N° 1 board, See the Fig.27

MI32TER_LVDS Board N° 1 board, the RSDS Driver drives the Differential

RSDS_TX_30CM Transmission Line of 30 cm. See the Fig 28

MI32TER_LVDS Board N° 1 board works as a receiver for the Data Pattern
Generator. The RSDS driver of the MI32TER_LVDS Board N° 1 board drives
the Differential Transmission Line of 30 cm. This Transmission Line is
connected to the LVDS receiver of the MI32TER_LVDS Board N° 2 board.

RSDS_RX_TX_30CM

In following Figure is shown the differential output voltage (V,q4) versus data bit rate.

. . . —8—RSDS_TX
Differential output voltage vs Data bit rate (CLK_PAT) RSDS. TX_30CM
200
150 -
mV 400 -
50 -
500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 30. Differential Output Voltage vs. data bit rate (Clock Pattern data)
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The Jitter Calculation method is based on extrapolation of Total Jitter (peak-peak) as a function of Bit Error
Ratio (10'12) in reasonable measurement time interval (106 .10 samples).

@ NP UT

Total Jitter(Ul) vs Data bit rate (CLK_PAT) o—RSDS TX
0.20 7 —8—RSDS_TX_30CM
—8—RSDS_RX_TX_30CM

0.18

016 /f —

0.14 .

012 / A = ——°

ul

0.10 = —

0.08 //:____/ / —
0.06 -— /

0.04 —
0.02 +
0.00 -
500 700 900 1100 1300 1500 1700 1900 2100

Mbps

Figure 31. Total Jitter vs. data bit rate (Clock Pattern data)

Total Jitter(Ul) vs Data bit rate (CLK_PAT) oo Tx
0.20 T #—RSDS_TX_30CM

T =@ RSDS_RX_TX_30CM
0.18
0.14 /e

e=————__-c:
oo | _——

0.04 —
0.02 +
0.00 +

500 700 900 1100 1300 1500 1700 1900 2100

Mbps

Figure 32. Total Jitter (Ul) vs. data bit rate (Clock Pattern data)
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—@—|NPUT

Random litter vs Data bit rate (CLK_PAT) —e—RSDS_TX

8 #—RSDS_TX_30CM
1 —8—RSDS_RX_TX_30CM

6 \\//\\

ps |

T T T

500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 33. Random lJitter(Ul) vs. data bit rate (Clock Pattern data)

.. . . e [N P UT
Deterministic Jitter vs Data bit rate (CLK_PAT) —e—RSDS_TX

45 —8—RSDS_TX_30CM
T @ RSDS_RX_TX_30CM

500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 34. Deterministic Jitter vs. data bit rate (Clock Pattern data)
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—8—INPUT
—8—RSDS_TX

Periodic Jitter vs Data bit rate (CLK_PAT)
18

T \ —e8—RSDS_TX_30CM
T —8—RSDS_RX_TX_30CM
16 b O

14 |

12 |

500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 35. Periodic Jitter vs. data bit rate (Clock Pattern data)

. e NP UT
Duty Cycle vs Data bit rate (CLK_PAT) RSDS. TX
52 7 —8—RSDS_TX_30CM
=@ RSDS_RX_TX_30CM
51.5 1
51
50.5
%
50 ©
495 -+
49
48.5 —
a8 +
500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 36. Driver Output Duty Cycle vs. data bit rate (Clock Pattern data)
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8.5 litter Performance with PRBS7 data pattern

—8—RSDS_TX
—8—RSDS_TX_30CM

Differential output voltage vs Data bit rate (PRBS7)
200 -

180 |

160 | > °
140
120 |
mV g0

80

60 |

40 -+

20

500 700 900 1100 1300 1500 1700 1900 2100
Mbps

Figure 37. Differential Output Voltage vs. data bit rate (PRBS-7 Pattern data)

@ INP UT

Total Jitter vs Data bit rate (PRBS7) —8—RSDS_TX

300 - —e—RSDS_TX_30CM
1 —8—RSDS_RX_TX_30CM

250 | /

200 | -

150 |

100
50 ¢ -— . ‘/—o\.
0
500 700 900 1100 1300 1500 1700 1900 2100

Mbps

Figure 38. Total Jitter vs. data bit rate (PRBS-7 Pattern data)
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\

) . —o—INPUT
Total Jitter(Ul) vs Data bit rate (PRBS7) —8—RSDS_TX
0.60 @®— RSDS_TX_30CM
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0.40
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500 700 900 1100
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Figure 39. Total Jitter (Ul) vs. data bit rate (PRBS-7 Pattern data)

e NP UT
Random litter vs Data bit rate (PRBS7) —8—RSDS_TX
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4 0_0\._/—‘_ e
3s — - /\_\
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Figure 40. Random litter(Ul) vs. data bit rate (PRBS-7 Pattern data)
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L. . —e—INPUT
Deterministic Jitter vs Data bit rate (PRBS7) —e—RSDS_TX
250 &—RSDS_TX_30CM
T —8—RSDS_RX_TX_30CM
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ps
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500 700 900 1100 1300 1500 1700 1900 2100
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Figure 41. Deterministic Jitter vs. data bit rate (PRBS-7 Pattern data)
. e e . —eo—INPUT
Periodic Jitter vs Data bit rate (PRBS7) o—RSDS TX
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500 700 900 1100 1300 1500 1700 1900 2100
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Figure 42. Periodic Jitter vs. data bit rate (PRBS-7 Pattern data)
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Figure 43. Driver Output Duty Cycle vs. data bit rate (Clock Pattern data)
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9 Eye Diagram
The bit error ratio (BER) is a measure of the percentage of bits that a system under test does not transfer data
bit correctly. The BER value of 0.0 means that all the data bits were transmitted correctly and at other hand,

the BER value of 1.0 means that all the all data bits received are erroneous data.

The BERT Scan is performed with the Xilinx KINTEX-7 Evaluation board by using the BERT Scan IP. A block

diagram of the measurement configuration is shown in Appendix C. . There is no appendix C

In following Figures 44 to 46 are shown an Eye Diagram at 2.0 Gbps with PRBS-23 Data Pattern in different
length of the transmission line. The Direct Output and the Transmission Line measurement configurations are

presented in Chapters 7.1 to 7.2.
In Figures 47 and 48 are shown Eye Diagram with the measurement configuration presented in Chapter 7.3.

s 5 o NPT N 0 0 A
Measure P1:ampl(C2) P2:erise(Eye) P3efall(Eye) P4:eofac(Eye) P5eppj(Eye) P6iermsj(Eye) P7.emean(Eye) P8 ecross(Eye) P@:duty(C2) P10--- P11--- P12:ebitr(Eye)
value 554.6mV 1283 ps 128.0 ps 797e-3 1117 ps 143 ps -84mv -348mv 49.44 % 2.000 Gbit's

555172 mV 128.272 ps 127982 ps 796 8%e-3 111715 ps 14302 ps -8.360mvV -34.845mV 487833% 2.00038 Gbit's
554.4mv 1283 ps 128.0ps 79783 1117 ps 143 ps -84 mv -348mv 4.01% 2.000 Gbits
5557 mV 1283 ps 1280ps 797e-3 1117 ps 143 ps -84 mv -348mV 9547 % 2.000 Gbit's

557 pv e = = o e = e 18.2642 % 2
27 1 1 1 1 1 ] 1 1350275e+6
v v v v v v v v v

10,
4.00 MS

Figure 44. Eye Diagram of LVDS Driver with PRBS-23 Data Pattern at 2 Gbps (Direct output).
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i

Measure P1:ampliC2) P2erise(Eye) P3.efall(Eye) Pd.eofac(Eye) P5.eppj(Eye) PEermsj(Eye) P7.emean(Eye) P8 ecrossiEye) PO:duty(C2) P10--- P11--- P12ebitr(Eye)
value 527.3mV 168.5 ps 167.6 ps 763e-3 128.0 ps 17.5ps -368 pv 134 mVv 81.32% 2.000 Gbit's
mean 526.783mV 168.489 ps 167.623 ps 763 18e-3 128023 ps 17.485 ps -368 pv -13363mV 489192% 2.00037 Gbit's
min 524.9mv 168.5 ps 167.6 ps 763e3 128.0 ps 17.5ps -368 pv “134mv 374% 2.000 Gbit's
max 528 4mv 1685 ps 167 6 ps 763e3 128.0 ps 17.5ps -368 pv -13.4mv 95.93 % 2.000 Gbit's
sdev 854 pv - — — - - - — 182579 % -
num 101 4 1 1 1 1 x| 1 5.064772e+6

status v L4 v v 4 v L4 v v

Figure 45.

Eye Diagram of LVDS Driver with PRBS-23 Data Pattern at 2 Gbps (Transmission Line of 30 cm).

Measure
value
mean
min

max
sdev
num
status

P1:ampl(C2)
484 8mv
484.381mv
483 5mvV
485.9mv
624 pv

25

v

Figure 46.

5 H
P2:erise(Eye) P3efall(Eve) P4d:eofac(Eve) P5eppi(Eve)

2114 ps
211.400ps
2114 ps
2114 ps
x]

v
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2141ps
214107 ps
2141ps
2141ps
1

v

02e-3
60232e3
602e-3
602e3

1

v

155.7 ps
155.748 ps
155.7 ps
155.7 ps

1

v

P6:ermsj(Eye) PT:emean(Eye) P8.ecross(Eye)

7ps -13.0mVv -220mv
18729 ps “1201mv -21.965mY
187 ps -13.0mv -22.0mv
18.7ps -13.0mv -22.0mv

1 ] 1

v v v

40

PO:duty(C2) P10:eyeBER(

59.98 %
488113 %
363 %
95.55 %
184544 %
1249410e+6
v

2322801e-15
23.22801e-15
2322801e-15
23.22801e-15
1

v

P11:1(P10) P12:ebitr(Eve)
43.05147e+12 2,000 Gbits
43.05147e+12 2.00037 Gbitis
43.05147e+12 2,000 Gbits
43.05147e+12  2.000 Gbits

Eye Diagram of LVDS Driver with PRBS-23 Data Pattern at 2 Gbps (Transmission Line of 60 cm).
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Measure P1:ampl(C2) P2erise(Eye) P3efall(Eye) P4:eofac(Eye) P5eppj(Eye) P6iermsj(Eye) PT.emean(Eye) P8ecross(Eye) P8:duty(C2) P10:eyeBER(. P11:1(P10) P12:ebitr(Eye)
value 586.1mV 121.2ps 131.2ps 789e-3 188.4 ps 257ps -6.3mv -g2mv 47.44 % 43444880428 2301767e+45  1.009 Gbit's
mean 584 448 mV 131226 ps 131220 ps 788793 188 366 ps 25653 ps -6.316mv -8.209mv 498560% 434 4488e48 2301767e+45 199931 Gbit's
min 5827mv 1312 ps 1312ps 78983 188.4 ps 257 ps -6.3mv -8z2mv 4.91% 434.4438e48 2301767e+45 1.999 Gbit's
max 587 2mV 1312 ps 1312ps 78%e3 188.4 ps 257 ps -6.3mv -82mv 06.28 % 434.4488e48 2301767e+45 1.999 Gbit's
sdev 1608 mv - — - - - - — 182800 % - - -
num 65 4 1 1 1 1 A 1 3.262855e+6 1

status v L4 v v 4 v L4 v v 4

Figure 47. Eye Diagram of LVDS Driver and LVDS Receiver with PRBS-23 Data Pattern at 2 Gbps (Transmission
Line of 30 cm).

& — H
Measure P1:ampliC2) PZ2:erise(Eye) FP3efall(Eye) Pd:eofac(Eye) PS5eppj(Eye) PG:ermsj(Eye) P7:emean(Eye) P8 ecross(Eve) P9:duty(C2) P10:eyeBER(. P11:1/P10) P12:ebitr(Eye)
value 577.8mv 1256 ps 126.2 ps 802e-3 316.4 ps 247 ps -84 mv -61mv 63.06 % 556.4105e-54 17897234e+51 2.000 Gbit's
mearn 577.367mV 125.581 ps 126.153 ps 801.65e3 316.389ps 24727 ps -8.405mV -6.123mV 40.9634% 556.4105e-54 1.797234e+51 2.00035 Gbit's
min 576 5mV 1256 ps 1262 ps 802e-3 316.4 ps 247 ps -84 mv -61mv 428% 5564105e-54 1.797234e+51 2.000 Gbit's
max 579.1mv 1256 ps 126.2 ps 802e3 316.4 ps 247 ps -8.4mv 61 mv 97.03 % 556.4105e-54 1.797234e+51 2.000 Gbits
sdev 873 pv = = = et = E=ss =y 184695 % = peey —
num 33 1 4 1 1 1 4 1 1650108e+6 1
status v v v v v v v v v v

10 mv]

Figure 48. Eye Diagram of LVDS Driver and LVDS Receiver with PRBS-23 Data Pattern at 2 Gbps (Transmission
Line of 60 cm).
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10 Some remarks

Only two devices are used in characterization for this document.

Transition Density is the ratio of transitions to the number of unit intervals (Ul) in a data stream (x transitions /
y unit intervals). For the jitter performance measurements, all the input data patterns used (clock pattern,
PRBS-7 or PRBS-23) have approximately transition density of 0.5.

After the preliminary results, the LVDS Output Driver seems to have quite stable performance until 1.5 Gbps or
750 MHz in case of clock signal with the test configuration used in this characterization. For Example, the Total
Jitter is increasing moderately when the data bit rate is less that 2 Gbps (Figure labeled as “Total Jitter (Ul) vs.
data bit rate (Clock Pattern data)” in Chapter 7.4 “lJitter Performance with clock data pattern”.

The RSDS output Driver shows quite stable performance until 1.25 Gbps for the short distances (Fig. 39). Due to
reduced output swing the power consumption is also reduced compared to LVDS Driver.

In case of use of power pulsing, it should be noted that the LVDS Driver Enable Time is more than 54 ns.
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Appendix A Test Configuration with XILINX IBERT IP Pattern Generator to direct LVDS

Driver measurements
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Appendix B Test Configuration with XILINX IBERT IP Pattern Generator to the Differential

Transmission Line measurements
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