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Optical performance using RZ modulation

1.

Experiment varying Vc2, Vg2, Vcl, Vgl for Vout = 5.5Vpp and
50% Duty Cycle initial conditions (10.7 Gbps, Vin =470 mVpp @
50% Duty Cycle)

Obtain Vout = 5.5Vpp @ 50% Duty Cycle with minimum Pdiss
Obtain max Vout at Vd =5V
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Introduction

TGA4954-SL Evaluation boards tested using RZ (Return to Zero)
Modulation

Tests performed at room temperature using Anritsu MP1800A
pulse pattern generator and an NRZ to RZ converter. Results
monitored using Agilent Infiniitum DCA 86100A Wide-Band
Oscilloscope.

No filter was inserted between the source and the DUT

The purpose of these experiments was to show general trends
In performance using RZ modulation. Although the TGA4954-SL
evaluation board was used for these tests, the same trends
should and can be applied to the TGA4953-SL.
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Input Eye

?ﬁ'-‘f Bile Control  Setup  Measure  Calbrate  Utilities  Help _
, s e Data Rate = 10.7 Gbps

A A . Vout = 0.47 Vpp
| / « Duty Cycle = 50%
« PRBS 2731 -1

 RZ signal generated
from NRZ using
separate converter

cale: 100 mb/div : i : i 10, i Time: 20.0 psidiv ~ Trigoer Level:

Lifseta 0 0. 0. 0. Delay: 24.0002 ns =00
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Output Eye: Vout =5.5 Vpp

i File Conral Setp Measwe Calibrate  Utiities  Help 16 Apra008 1002 m . Data Rate — 107 Gbps
: 1076005 PRES 2°31-1 Mn-04TWYpp  ~ )

ot VEJ | V05 o Sraedt 2ot v 0.12 v 209 e \VVin=0.47 Vpp

e Vout =55V
 Duty Cycle =50%

e Eye SIN=12.5

./ Measure .4

bye mmp( ) SEPY-  AEME Bmh fgalees .

ye Amp( ) 5. : ; _

Jitter RUS( ) 1.83ps  1.80ps  1.83ps 182 Selup I e RiIse Fa” [ = 23 19 pS
Pulse wid.{ } 47.6 ps 46.7 ps 47.6 ps 182 ] 1

Duty Cyclef 3 51.0 a0.0 1.0 182

) T

Ratia

1 jSoale:2.00 Virdiv | o Seale: 350 midiv | g\SealecS0 Wity | 4 Scale: 10,0 miv/div, Time: 2000 ps/div | Triger Level:
ffset:500 m ffset:0.0 v ffset:0.0 W ffset0.0 v Delaz:24.DDDE ns I 400 m I

e Pdiss=1.26 W

Initial Bias Conditions:
Vd=5V, Idg =334 mA, Vgl =-0.76 V, Vg2 =+0.12V,Vcl =1V, Vc2=0.55YV,
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Vary Vg2 from initial conditions:
Vd =5V,Vvgl=-0.76 V, Vary Vg2,VvVcl=10V,Vc2=055V

TGA4954-SL. SN0635-001, 10.7 Gbps, 2"31-1 PRBS, RZ Input

Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc1=1V, Vg1=-0.76V, Vc2 =0.55V

Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc1=1V, Vg1=-0.76V, Vc2 =0.55V

TGA4954-SL SN0635-001, 10.7 Gbps, 2*31-1 PRBS, RZ Input
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Vary Vc2 from initial conditions:
vVd =5V,Vvgl=-0.76 V,Vg2=0.12V,Vcl=1.0V, Vary Vc2

TGA4954-SL SN0635-001, 10.7 Gbps, 2731-1 PRBS, RZ Input TGA4954-SL SN0635-001, 10.7 Gbps, 231-1 PRBS, RZ Input
Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc1=1V, Vg1=-0.76V, Vg2 =0.12V Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc1=1V, Vg1=-0.76V, Vg2 =0.12V
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Vary Vgl from initial conditions:
Vd =5V, Vary Vg1,Vvg2=0.12V,Vcl=10V,Vc2=055V

Vout (Vpp)

Risetime, Falltime (ps)

TGA4954-SL SN0635-001, 10.7 Gbps, 2731-1 PRBS, RZ Input

Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc1=1V, Vg2=+0.12V, Vc2 =0.55V
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Vary Vcl from initial conditions:
vd =5V, vgl =-0.76V, Vg2 =0.12 V, Vary Vcl, Vc2 =055V

TGA4954-SL. SN0635-001, 10.7 Gbhps, 2*31-1 PRBS, RZ Input TGA4954-SL. SN0635-001, 10.7 Gbps, 2231-1 PRBS, RZ Input
Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,vc2=0.55V, Vg1=-0.76V, Vg2 =0.12V Vin = 470 mVpp, 10.7 Gbps, Vd = 5V,Vc2=0.55V, Vg1=-0.76V, Vg2 =0.12V
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Vout = 5.5 Vpp @ 50% Duty Cycle: Reduce Pdiss

:‘if File Control  setup  Measure  Calbrate  Utilities  Help 16 Apr 2009 11:52' m

iA 358 050 K390 6025 V=012 Y 20 « Data Rate = 10.7 Gbps
“  Vout =5.5Vpp
* Duty Cycle = 50%
« Eye SIN=17.7
 Rise, Fall T=21, 21 ps
e Pdiss =0.74 W

W
1 j5cale 2 0 vy Cale: 260 mb/div cale: a0 phidiv cale: 10.0 midive Time: 200 psddiv | Trgoer Lewvel:
ffset:A00 mb fset:0.0 ffset0.0 4 ffset:0.0 Defay: 24 0006 ns 400 '

Bias Conditions: Vd=3.5V, Idq = 334 mA, Vg1 =-0.76 V, Vg2 = +0.12V,Vcl =1V, Vc2 = 0.66 V,
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Vout = Max Vpp @ 50% Duty Cycle: Vd =5V

:ﬂf File  Control  Zetup  Measure  Calbrate  Utilities  Help 16 Apr 2009 ng:z1l m

G M N
sk Testﬂ R = 6
o Data Rate = 10.7 Gbps
* Vin =0.47 Vpp
 Vout = 6.6 Vpp
e Duty Cycle = 50%
« Eye SIN=12.7
* Rise, Fall T =23, 20 ps
et i O
e | AREENT | SR | ARSI S A | M| Pdiss =1.6 W

Bias Conditions: Vd=5V, Idq = 400 mA, Vg1 =-0.73V, Vg2 =+0.33V,Vcl=14V,Vc2=096V,
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