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PRODUCT SUMMARY
HL5810 is a thermal-

HL5810 10 V_, Limiting Amplifier

Key Features and Technical Specifications'

ly-compensated limiting Maximum Data Rate 20 Gbps
amplifier designed for

broadband pulse amplifi- Large Signal 15 GHz
cation and NRZ data trans- Bandwidth P =.10dB
mission up to 20Gbps. andwi =~ m
In limiting mode, the Small Signal Gain 60 dB
HL5810 produces a fixed

10 V., output amplitude in o

response to a wide range Limiting Output 10 Ve,

of input signals from 0.03 Amplitude

V., 100.63 V..

The exceptional gain Input P1dB -38 dBm
compression characteris- HL5810, Option -JP shown
tics of the HL5810 serve Output P1dB 21 dBm

to accelerate slow signal

transitions and flatten Sz G 27 dBm

topline aberrations, im-
proving the signal integrity
of binary data. HL5810

is NOT recommended for
PAM4 applications. See

Power

Input Return Loss

20 dB (f <10 GHz)

oY
N

Applications section. Output Return Loss 20 dB (f < 7 GHz)

APPLICATIONS Group Delay 470 ps -

Optical Communications

Satellite Communications Power Supply +12V @ 350 mA (typ.)

Data Signaling -12V @ 120 mA (typ.) Eye Diagram of HL5810 at 10 Gbps
High-Speed Pulses

Analog Signals Dimensions 38.6 x 34.3 x 12.7 mm Gain vs Frequency

Research & Develpment eXCIuding connectors 1.52" x 1.35” x 0.50” 50 ]
Weight 319 (1.09 02) 40—~
AVAILABLE OPTIONS Operating Temp. 0° to +70° C, case temp 30_:
Connector configuration 20_:
must be specified from the RoHS Compliant Yes, assembled with lead-free solder ]
available options: 10—:
-JP, jack in, plug out REACH Compliant Yes ]
-PJ, plug in, jack out o+———1— Tt
-PP, plug in & out Warranty 1 year, see website 0 5 10 15 20 25

-JJ, jack in & out
Note 1 - The specifications in this table are typical, based on Large Signal Gain of HL5810 (P, =-10 dBm)
configuration -JP. Other configurations may vary slightly. Full
Standard connector config- specifications, are available on Pages 2-3 of this datasheet.
uration is SMA jack in,

plug out.

Other configurations are
available at additional cost.
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HL5810 Full Specifications (based on opt. -JP)

Parameter

Small Signal Gain

Large Signal Gain

Small Signal
-3 dB Bandwidth

Large Signal
-3 dB Bandwidth

Low Frequency
-3 dB Cutoff

Group Delay

Return Loss, Input

Return Loss, Output
Input Referred Noise
Voltage

Noise Figure

Recommended RF
Input Voltage

Input P1dB
Ouput P1dB
Saturated P .

Output Amplitude
Accuracy

Eye Crossing (%)
Accuracy

Added Jitter (RMS)

Eye Risetime
(10%-90%)

Conditions

f=2GHz, P <-40dBm
f=2 GHz,

-20dBm < P <0dBm

P, =-40 dBm

P, =-10 dBm

P, =-10 dBm

f<10 GHz
P, =-10dBm

f<7 GHz
P, =-10 dBm

f=1GHz

0.03V,,

f=2GHz
f=2GHz
f=2GHz

2.5 Gbps, PRBS7
V, =0.25V,, T, =40°C

2.5 Gbps, PRBS7

48%
V, =0.25V,, T,=40°C

2.5 Gbps, PRBS7
V=025V, T =40°C

2.5 Gbps, PRBS7
V, =025V, T =40°C

Minimum

975V,,

Typical Maximum

60 dB

27 dBm - P,,

5GHz

15 GHz

100 kHz
470 ps

20 dB

20 dB

02 MV,

15 dB
025V, 0.63V,,

-38 dBm
21 dBm

27 dBm

10.0 V,, 10.25 V,,

50% 52%

0.6 ps 1ps

30 ps 35 ps

Comments

See Figs. 13, 14

Large signal gain is in-
versely proportional to input

power

Relative to the gain at 1
GHz. See Figs. 13, 14

Relative to the gain at 1
GHz. See Figs. 13, 14

Relative to the gain at 1
GHz. See Fig. 13

See Fig. 16

See Fig. 15, 50 Q nominal

See Fig. 15, 50 Q nominal
Integrated DC to 20 GHz

broadband measurement

Signals in this range result
in 10 V,, output amplitude

See Fig. 17
See Fig. 17
See Fig. 17

See Note 1 and Fig. 18

See Note 2 and Fig. 18

Deconvolved Tj
See Note 3

See Note 3
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HL5810 Full Specifications (continued)

Parameter Conditions Minimum Typical Maximum Comments
Polarity Non-inverting
Coupling AC, input and output
Input DC Voltage -13V oV +13V
Output DC Voltage -0.5V oV +16 V
Positive Supply T <70°C +9V +12V +125V Operate at low voltage to
Voltage CASE ’ reduce cooling requirements
Positive Suppl V,=0.25V,
Current PPy " . 0.35A 0.38A

Teage <70°C
Negative Supply T <70°C 125V A2V A0V Operate at I_ow voltage to
Voltage CASE reduce cooling requirements
Negative Supply V=025V, 012 A 015 A
Current Topee <70°C ’ ’
Operating Case 0c 70° C DO NOT EXCEED 70° C
Temperature (T ) case temperature

SMA: Standard configuration is SMA jack/plug (opt. -JP)
Connectors . o

Other connector configurations at additional cost
Dimensions 38.6 x 34.3 x 12.7 mm .

Excluding Connectors

(LxHxD) 1.52” x 1.35” x 0.50”
Weight 319 (1.09 oz)
RoHS Compliant Yes, assembled with

lead-free solder
REACH Compliant Yes
Warranty 1 year, see website

Notes:

1. Amplitude is calibrated at 2.5 Gbps with a 0.25 Vpp PRBS7 input pattern and 50% mark space density. Amplitude is measured between 45% and
55% unit interval (10% Eye Aperture) using a LeCroy SDA 100G sampling oscilloscope, SE-50 sampler, and Anritsu 41KC-20 attenuator. No ca-
bles are inserted between the amplifier output, the attenuator, and the sampler. Amplitude accuracy is guaranteed at 40°C case temperature. See
Figure 19 for typical temperature variation.

2. Eye Crossing is calibrated at 2.5 Gbps with a 0.25 Vpp PRBS7 input pattern and 50% mark space density. The eye crossing of the input signal
must be 50% +/- 0.1%. Crossing Point is measured using a LeCroy SDA 100G sampling oscilloscope, SE-50 sampler, and Anritsu 41KC-20 atten-
uator. No cables are inserted between the amplifier output, the attenuator, and the sampler. Eye Crossing accuracy is guaranteed at 40° C case
temperature. See Figure 20 for typical temperature variation.

3. Eye Risetime and Total RMS Jitter (Tj) are measured at 2.5 Gbps with a 0.25 Vpp PRBS7 input pattern and 50% mark space density using a LeC-
roy SDA 100G oscilloscope, SE-50 sampler, and Anritsu 41KC-20 attenuator. Added Jitter (RMS) is calculated by deconvolving the jitter of the test
system from the DUT measurement using root-difference-of-squares.

Added Jitter (RMS) = \[TjSYSTEM+DUT2 - TjSYSTEM2
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#l) HYPERLABS™

HL5810 Typical Performance Characteristics

The data presented in Figures 1 through 6 were obtained using a MICRAM DAC4 signal source with HL9452-28 transition time convert-
er and a LeCroy SDA 100G Sampling Oscilloscope with 70GHz (SE-70) remote sampling module.

e ittt s e e—— —
Fig. 1: 10 Gbps PRBS7 RF Input eye. 50 mV/div Fig. 2: 10 Gbps PRBS7 RF Output eye. 2 V/div
s =
Fig. 3: 20 Gbps PRBS7 RF Input eye. 50 mV/div Fig. 4: 20 Gbps PRBS7 RF Output eye. 2 V/div
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Fig. 5: 40 MHz RF Output Square Wave. 2 V/div Fig. 6: 333 MHz RF Output Square Wave. 2 V/div
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HL5810 Typical Performance Characteristics

The data presented in Figures 7 through 12 were obtained using an Anritsu 69369A signal generator and a LeCroy SDA 100G Sam-
pling Oscilloscope with 70GHz (SE-70) remote sampling module.
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Fig. 7: 2 GHz RF Output @ P,, =-32 dBm (sinewave) 2 V/div Fig. 8: 2 GHz RF Output @ P,, = -26 dBm (sinewave) 2 V/div
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Fig. 9: 2 GHz RF Output @ P,, =-20 dBm (sinewave) 2 V/div Fig. 10: 2 GHz RF Output @ P,, = -14 dBm (sinewave) 2 V/div
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Fig. 11: 2 GHz RF Output @ P,, = -8 dBm (sinewave) 2 V/div Fig. 12: 2 GHz RF Output @ P, = -2 dBm (sinewave) 2 V/div
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HL5810 Typical Performance Characteristics

The data presented in Figures 13 through 16 were obtained using an Anritsu MS4647B Vector Network Analyzer. The data presented in
Figure 17 were obtained using an Anritsu 69369A signal generator and Agilent 8565EC Spectrum Analyzer.
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Fig. 13: Gain (dB) vs Log Freq (GHz) at Various Power Levels
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Fig. 15: Return Loss (dB) vs Freq (GHz) at -10 dBm
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Fig. 17: P, (dBm) vs P, (dBm) at Various Frequencies
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Fig. 14: Gain (dB) vs Linear Freq (GHz) at Various Power Levels
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Fig. 16: Group Delay (ps) vs Freq (GHz) at P,, = -10 dBm

Eye Measure: PleampliCl)  PZebitr(Cl)  P3recross| (C1)  PaermsiC1)  PSerise(Cl) PEretal(C1) O PBa-x
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Fig. 18: Amplitude and Crossing Calibration Eye Diagram
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HL5810 Typical Performance Characteristics

The data presented in Figures 19 and 20 were obtained using a LeCroy SDA 100G Sampling Oscilloscope with 50 GHz (SE-50) remote
sampling module. The data presented in Figures 21 and 22 were obtained using a Fluke 87 Multimeter.
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Fig. 19: Output Amplitude (Vpp) vs Temp (°C) at 2.5Gb/s Fig. 20: Eye Crossing (%) vs Temp (°C) at 2.5Gb/s
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Fig. 21: Positive Supply Current (mA) vs Temp (°C), Vin = 0.25Vpp Fig. 22: Negative Supply Current (mA) vs Temp (°C); Vin = 0.25Vpp
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HL5810 Applications

HL5810 produces a calibrated output amplitude of 10Vpp over the full operating temperature range and in response to input signals
ranging from 0.03Vpp to 0.63Vpp. Due to the effects of gain compression, HL5810 accelerates slow signal transitions and flattens
topline aberrations while preserving the jitter characteristics and amplifying the noise of the input signal. HL5810 can significantly
improve signal integrity in binary signaling applications. HL5810 is NOT recommended for PAM4 applications. The signal processing

characteristics of HL5810 are demonstrated below.

Fig. 23: Input signal exhibiting “Brick Wall” response 26.5mV/div Fig. 24: RF Output Eye resulting from Fig. 23 stimulus. 2V/div

Fig. 25: Input signal exhibiting "Lazy Eye" response 26.5 mV/div Fig. 26: RF Output Eye resulting from Fig. 25 stimulus 2 V/div

Fig. 27: Input signal exhibiting "Lazy Eye" response 20 mV/div Fig. 28: RF Output Eye resulting from Fig. 27 stimulus 2 V/div
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HL5810 Applications

Due to the effects of gain compression, HL5810 accelerates slow signal transitions and flattens topline aberrations while preserving the
jitter characteristics and amplifying the noise of the input signal. HL5810 can significantly improve signal integrity in binary signaling
applications. HL5810 is NOT recommended for PAM4 applications. The signal processing characteristics of HL5810 are demonstrated

below.

Fig. 29: Input signal degraded by 3 m of cables 50 mV/div

Fig. 30: RF Output Eye resulting from Fig. 29 stimulus 2 V/div

Fig. 3

1: Input signal degra

ded by reflections and cables 50 mV/div

Fig.

32:

R

F Outp

ut Eye

resulting from Fig. 31 stimulus 2 V/div

Fig. 33: 20 Gbps PAM4 RF Input Eye 50 mV/div

Fig. 34: RF Output Eye resulting from Fig. 33 stimulus 2 V/div
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HL5810 Dimensional Drawing

Figure 35 shows a mechanical drawing of an HL5810. Unless otherwise noted, all units are in

inches.
M25 X 0.45
4.6mm DEEP
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0,400~ 0213~ |~
% _[0.057 %
— APPLY
1 s T HEATSINK
2 /TIII THIS
3% 3 SURFACE
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NOTE 1 PIN | NET | Jfi
1 GND BROWN
2 +12V RED
3 DNCx*
4 +12V |YELLOW
o) DNCx
cl416/8 6 DNCx*
L 7 DNCx*
8 -12V | WHITE
DO NOT CONNECT
NOTES:

1. POWER CONNECTOR: SAMTEC TFM-104-02-L-DH-FR
2. POWER CABLE: SAMTEC SFSD-04-28C-24.00-SR
3. ALL DIMENSIONS ARE IN INCHES EXCEPT THREADED HOLES.

Figure 35: HL5810 mechnical drawing
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