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. Description
8 e —— = The VWA-ORS18-MP-1421 is a broadband single Features
stage GaAs MMIC amplifier module, which provides up ~ Ultra Wideband
to 14dB gain from 0.5 GHz to 18 GHz and delivers - High Gain
+21dBm of output power, with less than 6 dB Noise ~ Low Noise Figure
Figure within the bandwidth. This unit can be provided - High power
with a matching in phase of +/- 10°. This unit is - 50 Ohm impedance
- | designed for Ultra Wideband applications and is ideal - single +12V supply
E] = Ampifers for ECM, T&M, driving E/O modulator with RF signal as
] RE Ampifirs : well as others RF applications. This amplifier has single-
] Re Ampliies : VWA 00027 AA ended input and output, and SMA field replaceable RF
[E] R Signol processing : VWA 00020 A3 connectors (male o female).

5] RF Signal processing : VWA 00039 AB
5] R Signal processing : VWA 00054 AD
[E] RF Signal processing : VWA 00060 A8 Typical Characteristics (25°C)
5] RF Signal processing : VWA 00066 AA

{E] High Speed Communicaton, Data cvers VWA 00022 A8
£ High Speed Communication, Data drivers : VWA 00085 AA

Electrical Parameters
- High Frequency Response (-3 dB)
-]ojB @ 8 U 7 & @ &|m A

7 20110617 - Cotalogue Web Bookmarks pdf - Adobe Acrobet Pro =xn
i e e e e e e e -
&) cie - ) combine - () Coltorion () Prtcion~ S~ o [ Wi~ (5 Commenir -

7 = I e 2 /mk ) 8 ©8 0% - of [ | rechercer B
Web catalog

A - MICROWAVE PRODUCTS

VectraWave is pleased to provide “Integrated circit solution” up to 90GHz, using the best available technology pro-
cesses, allowing performances and *small form factor packaging” for existing and future Microwave equipment
VectraWave Microwave products offering include:
« “Integrated Circuits" (ICs), using MMIC (GaAs, GaN, InP) for medium and high power functions, as well as RFIC
(CMOSISiGe) for RF signal processing integration. A st of standard products is detailed, with fast delivery.
« *Multi-Chip Modules* (MCM/SiP), using Surface Mount Package technologies as well as connectorized Housing
(SMA, K, GPPO, etc.), and muli layers board technologies. A list of existing products is detailed.
+ Custom products, under defined specification, using its best knowledge of integrated circui in semi-conductors
(MMIC, RFIC), or in cost effective package solution (MCM & System in Package). Examples of custom products is
presented

Links to vectrawave.com = »

A1 - Integrated circuits (MMIC / RFIC)
2~ MMICs

Alb - RFICs
A2 - Multichip modules (MCM / SIP)
A2a - RF Amplifiers
A2b — RF Signal Processing
A3 - Custom Products
A3a - Cuistot Integrated Circuits (MMIC / RFIC)
A3b - Custom Multichip modules (MCM / SiP)

B - HIGH SPEED COMMUNICATION

VectraWave is pleased to provide a comp of products for building of *High Speed Com-
munication" transmitting equipment for the 100G existing and future Networks.
VectraWaveHigh Speed Communication products ofering include:
« “Data Drivers’ operating from 1Gbps up to 43Gbps, available in Surface Mount packages or with connectors
(GPPO, Keetc), integrated with its biasing circut, in single, dual or quad Drivers configuration. A list of standard
products is detailed, with fast deliver
+“Data Coders", based on BICMOsSiGe technology, operating from low bit rate up to 43Gbps. A list of standard
products in different type of package (Die form, QFN3X3, Evaluation board with GPPO, K connector Housing) is
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VWA 00087 AB 40 Gbps, 800 mVpp, K Connectors, Differential Limiter Ampifier

VWA 00020 AB 812 GHz,600° Phase SN, Vpp output PSD
VWA 00039 AB 812 GHz.600° Phase shift.7Vpp output PSD

VWA 00045 AD AD 10.7 GHz:> 21 4G2(X3), Phase control 6 bit(5.6°), 2Vpp output PSD

VWA 00047 AA Hz. 2 8Vpp, K connectors, 4

VWAQ0053AA | RF Signal 1011 28Vpp, K connectors,

VWA 00054 AD 107 GHz»21 (68, 20ppouputPSD | @
VWA 00060 AB 9.9-11.5 GHz:>19.8-23 Ghz, 800 Phase shif 4Vpp output PSD ®
VWA 00061 AB 9.9-11.5 GHz:»19.8-23 Ghz, 800° Phase shift 4Vpp output PSD

VWA 00064 AB 9.9-11.5 GHz:>19.8-23 Ghz, 600 Phase shif8Vpp oulput PSD

VWA 00066 AA 9.9-11.5 GHz:»19.8-28 Ghz, 600 Phase shift 8Vpp output PSD

s e i[afaf:]a]

Ret. Category Functions Info
VWA 00005 BA 0518 GHz 140B Gain,+210Bm, WA conneclors, MP amplfier ?
VWA 00006 AA 0.1-18 GHz 24 dB Gain 4.5 dB NF, SMA connectors, LN Amplifier ?
VWA 00007 AB 0012 GHz 23 0B Gain, High IP3, SMA connectors, MP Ampifier @
VWA 00010 AA 118 GHz 24 0B Gain 4.5 dB NF, SMA connectors, LN Amplfier ?
VWA 00027 AA 0518 GHz 2508 Gain,+210Bm, SWA conneclors, MP Amplfier )
I c o n s VWA 00051 AA 0,0001-40 GHz 20dB Gain, +15 dBm, K connecors, MP Amplifier <)
VWA 00052 AA RE 05-4GHZ 328, +18 dBm, SMA connectors, LN Ampier ?
Amplifiers
- 1 VWA 00063 AA 0,0001-26 GHz 1208 Gain,+17d8m, 3.5 connectors, MP Ampifier @
® : internal link Vanowoian B st e e .
VWA 00073 AA o ®
@ - Vectrawave com VWA 00083 AA 55105 GHz 1 dB,+43 dBm, SMA conneclors, HP Ampifier ?
- . VWA 00084 AA 812 GHz 22 0B Gain,+30 4B, SMA connectors, HP Amplfier K}
<)
<
@
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A — MICROWAVE PRODUCTS @

VectraWave is pleased to provide “Integrated circuit solution” up to 90GHz, using the best available technology pro-
cesses, allowing performances and “small form factor packaging” for existing and future Microwave equipment.
VectraWave Microwave products offering include:
* “Integrated Circuits” (ICs), using MMIC (GaAs, GaN, InP) for medium and high power functions, as well as RFIC
(CMOS/SiGe) for RF signal processing integration. A list of standard products is detailed, with fast delivery.
* “Multi-Chip Modules” (MCM/SIiP), using Surface Mount Package technologies as well as connectorized Housing
(SMA, K, GPPO, etc.), and multi layers board technologies. A list of existing products is detailed.
» Custom products, under defined specification, using its best knowledge of integrated circuit in semi-conductors
(MMIC, RFIC), or in cost effective package solution (MCM & System in Package). Examples of custom products is
presented.

A1 — Integrated circuits (MMIC / RFIC)
Ala - MMICs
A1b — RFICs

A2 — Multichip modules (MCM / SiP)
A2a — RF Amplifiers
A2b — RF Signal Processing

A3 — Custom Products
A3a — Cuistot Integrated Circuits (MMIC / RFIC)
A3b — Custom Multichip modules (MCM / SiP)

B - HIGH SPEED COMMUNICATION @

VectraWave is pleased to provide a complete range of products for building various architecture of “High Speed Com-

munication” transmitting equipment for the 100G existing and future Networks.

VectraWaveHigh Speed Communication products offering include:
 “Data Drivers” operating from 1Gbps up to 43Gbps, available in Surface Mount packages or with connectors
(GPPO, K,etc.), integrated with its biasing circuit, in single, dual or quad Drivers configuration. A list of standard
products is detailed, with fast delivery.
* “Data Coders”, based on BiCMOsSiGe technology, operating from low bit rate up to 43Gbps. A list of standard
products in different type of package (Die form, QFN3X3, Evaluation board with GPPO, K connector Housing) is
detailed, with fast delivery.
* “Phase Shifter Drivers”, operating at 10.7G, 23G, 43G (others frequency can be discussed), ideal for the phase
synchronization, delay and amplitude control of the clock signal of the equipment.A list of standard products is de-
tailed, with fast delivery.

B1 — Data Drivers
B2 — Data Coders
B3 — Phase shift drivers

C - RF / OPTICAL ASSEMBLIES @

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice


http://www.vectrawave.com/product-category/microwave-products/
http://www.vectrawave.com/product-category/microwave-products/integrated-circuits-mmic-rfic/
http://www.vectrawave.com/product-category/microwave-products/integrated-circuits-mmic-rfic/mmics/
http://www.vectrawave.com/product-category/microwave-products/integrated-circuits-mmic-rfic/rfics/
http://www.vectrawave.com/product-category/microwave-products/multichip-modules-mcm-sip/
http://www.vectrawave.com/product-category/microwave-products/multichip-modules-mcm-sip/rf-amplifiers/
http://www.vectrawave.com/product-category/microwave-products/multichip-modules-mcm-sip/rf-signal-processing/
http://www.vectrawave.com/product-category/microwave-products/custom-products/
http://www.vectrawave.com/product-category/microwave-products/custom-products/custom-integrated-circuits-mmic-rfic/
http://www.vectrawave.com/product-category/microwave-products/custom-products/custom-multichip-modules-mcm-sip/
http://www.vectrawave.com/product-category/high-speed-communication/
http://www.vectrawave.com/product-category/high-speed-communication/data-drivers/
http://www.vectrawave.com/product-category/high-speed-communication/data-coders/
http://www.vectrawave.com/product-category/high-speed-communication/phase-shifter-drivers/
http://www.vectrawave.com/product-category/rf-optical-assemblies/
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Ref. Category Functions Info

MICROWAVE PRODUCTS - Integrated circuits

VWA 00081 AA
VWA 00082 AA
VWA 50014 AA
VWA 50015 AA
VWA 50015 AB
VWA 50015 AC
VWA 50025 AA
VWA 50028 AA
VWA 50035 AA

VWA 50035 ACAA
VWA 50036 ACAA

VWA 50042 AA
VWA 00055 AA
VWA 00056 AA
VWA 00057 AA
VWA 00058 AA
VWA 00059 AA
VWA 00074 AB
VWA 00075 AB
VWA 00077 AB
VWA 00078 AB
VWA 00088 AB
VWA 00094 AA
VWA 00095 AA
VWA 00096 AB
VWA 50001 AA
VWA 50002 AA
VWA 50011 AA
VWA 50023 AA
VWA 50024 AA
VWA 50029 AA
VWA 50030 AA
VWA 50057 AA

MMIC

RFIC

8.5-10.5 GHz | 16 dB Gain | +40 dBm | HP Amplifier

8-12 GHz | 22 dB Gain | +30 dBm | HP Amplifier

DC-27 GHz | 17 dB Gain | + 21 dBm | MP Amplifier - 28Gb/s Driver 8Vpp
DC-27 GHz | 17 dB Gain | + 21 dBm | MP Amplifier - 28Gb/s Driver 8Vpp
DC-35 GHz | 10 dB Gain | +15 dBm | MP Amplifier - 40Gb/s Driver 3Vpp
DC-35 GHz | 10 dB Gain | +15 dBm | MPA

DC-45 GHz | 11 dB | +15 dBm Gain | LN Amplifier - 40Gb/s Driver 3 Vpp
8.5-10.5 GHz | 16 dB Gain | +40 dBm | HP 2 stages Amplifier

8-12.5 GHz | 22 dB Gain | +27 dBm | MPA 3 stages Amplifier

8t0 12 GHz | 22 dB | 23 dBm | Single Bias Medium Power Amplifier MMIC
8to 12 GHz | 21 dB | 40 dBm | High Power Amplifier MMIC

8 to 12 GHz | 25 dB | 12W | High Power Amplifier MMIC

30 Gbps | 800 mVpp | NRZ to RZ-DPSK coder

30 Gbps | 800 mVpp | D - FF Gate

0,1-30 GHz | Linear power controller | PC Amplifier

30 Gbps | 800 mVpp | Duobinary Coder

30 Gbps | 800 mVpp | NRZ to RZ Coder

30 Gbps | 800 mVpp | Differential Coder

30 Gbps | GPPO connectors | NRZ to RZ-DPSK Coder with Double Driver 7Vpp
30 Gbps | 800 mVpp | GPPO connectors | NRZ to RZ-DPSK coder

30 Gbps | 800 mVpp | GPPO Connectors | Differential Coder

30 Gbps | 800 mVpp | GPPO Connectors | D - FF Gate

30 Gbps | 800 mVpp | GPPO Connectors | Duobinary Coder

30 Gbps | 800 mVpp | GPPO Connectors | NRZ to RZ Coder

40 Gbps | 800 mVpp | Differential Limiter Ampilifier

40 Gbps | 800 mVpp | NRZ to RZ-DPSK coder

40 Gbps | 800 mVpp | D - FF Gate

0,1-30 GHz | Linear power controller | PC Amplifier

40 Gbps | 800 mVpp | Differential Coder

40 Gbps | 800 mVpp | NRZ to RZ Coder

40 Gbps | 800 mVpp | Duobinary Coder

40 Gbps | 800 mVpp | Differential Limiter Amplifier

0,1-30 GHz | Linear power controller | PC Amplifier

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France

Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice
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http://www.vectrawave.com/product/vwa-00081-aa/
http://www.vectrawave.com/product/vwa-00082-aa/
http://www.vectrawave.com/product/VWA-50014-AA
http://www.vectrawave.com/product/VWA-50015-AA
http://www.vectrawave.com/product/VWA-50015-AB
http://www.vectrawave.com/product/VWA-50015-AC
http://www.vectrawave.com/product/VWA-50025-AA
http://www.vectrawave.com/product/VWA-50028-AA
http://www.vectrawave.com/product/VWA-50035-AA
http://www.vectrawave.com/product/vwa-50035-acaa/
http://www.vectrawave.com/product/vwa-50036-acaa/
http://www.vectrawave.com/product/vwa-50042-aa/
http://www.vectrawave.com/product/VWA-00055-AA
http://www.vectrawave.com/product/VWA-00056-AA
http://www.vectrawave.com/product/VWA-00057-AA
http://www.vectrawave.com/product/VWA-00058-AA
http://www.vectrawave.com/product/VWA-00059-AA
http://www.vectrawave.com/product/VWA-00074-AB
http://www.vectrawave.com/product/VWA-00075-AB
http://www.vectrawave.com/product/VWA-00077-AB
http://www.vectrawave.com/product/VWA-00078-AB
http://www.vectrawave.com/product/VWA-00088-AB
http://www.vectrawave.com/product/VWA-00094-AA
http://www.vectrawave.com/product/VWA-00095-AA
http://www.vectrawave.com/product/VWA-00096-AB
http://www.vectrawave.com/product/VWA-50001-AA
http://www.vectrawave.com/product/VWA-50002-AA
http://www.vectrawave.com/product/VWA-50011-AA
http://www.vectrawave.com/product/VWA-50023-AA
http://www.vectrawave.com/product/VWA-50024-AA
http://www.vectrawave.com/product/VWA-50029-AA
http://www.vectrawave.com/product/VWA-50030-AA
http://www.vectrawave.com/product/VWA-50057-AA
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Ref. Category Functions Info

VWA 00005 BA 0.5-18 GHz | 14dB Gain | +21dBm | SMA connectors | MP amplifier ® @
VWA 00006 AA 0.1-18 GHz | 24 dB Gain | 4.5 dB NF | SMA connectors | LN Amplifier ® @
VWA 00007 AB 0.01-2 GHz | 23 dB Gain | High IP3 | SMA connectors | MP Amplifier ® @
VWA 00010 AA 1-18 GHz | 24 dB Gain | 4.5 dB NF | SMA connectors | LN Amplifier ®
VWA 00027 AA 0.5-18 GHz | 25dB Gain | +21dBm | SMA connectors | MP Amplifier ® @
VWA 00051 AA 0,0001-40 GHz | 20dB Gain | +15 dBm | K connectors | MP Amplifier €,
VWA 00052 AA RF 0.5-4 GHZ | 32 dB | +18 dBm | SMA connectors | LN Amplifier ®
VWA 00063 AA Amplifiers 0,0001-26 GHz | 12dB Gain | +17dBm | 3.5 connectors | MP Amplifier P
VWA 00065 AA 0,0001-30 GHz | 20dB Gain | +15 dBm | K connectors | MP Amplifier €,
VWA 00073 AA 0.1-20 GHz | 0-20-40 dB Gain | +20 dBm | SMA connectors | Switchable Gain Amplifier ®
VWA 00083 AA 8.5-10.5 GHz | 14 dB | +43 dBm | SMA connectors | HP Amplifier P
VWA 00084 AA 8-12 GHz | 22 dB Gain | +30 dBm | SMA connectors | HP Amplifier ®
VWA 00087 AB 40 Gbps | 800 mVpp | K Connectors | Differential Limiter Amplifier €,
VWA 000267 ABAA 8 5to 11,5 GHz | 27 dB Gain | +39dBm | High Power Amplifier MMIC ONE)
VWA 00020 AB 8-12 GHz | 600° Phase shift | 7Vpp output PSD ® @
VWA 00039 AB 8-12 GHz | 600° Phase shift | 7Vpp output PSD ® @
VWA 00045 AD AD 10.7 GHz-> 21.4Ghz(X3) | Phase control 6 bit (5.6°) | 2Vpp output PSD @
VWA 00047 AA 21-22 GHz->42-44 GHz | 2.8Vpp | K connectors | Active Frequency Double FDF ®
VWA 00053 AA ) 10-11 GHz->20-22 GHz | 2.8Vpp | K connectors | Active Frequency Double FDF ®
VWA 00054 AD p?gcilsgs?:!q 10.7 GHz-> 21.4GHz(X2)-42.8GHz | Phase control 6 bit (5.6°) | 2Vpp output PSD = @ (P
VWA 00060 AB 9.9-11.5 GHz->19.8-23 Ghz | 800° Phase shift | 4Vpp output PSD ® @
VWA 00061 AB 9.9-11.5 GHz->19.8-23 Ghz | 800° Phase shift | 4Vpp output PSD ®
VWA 00064 AB 9.9-11.5 GHz->19.8-23 Ghz | 600° Phase shift | 8Vpp output PSD ®
VWA 00066 AA 9.9-11.5 GHz->19.8-23 Ghz | 600° Phase shift | 8Vpp output PSD ® @
VWA 0000104 AB X to Ka band Filters Bank ®®@
Ref. Category Info

MICROWAVE PRODUCTS - Custom products

Custom integrated circuits (MMIC / RFIC)

P @

Custom integrated circuits (MCM / SiP)

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice


http://www.vectrawave.com/product-category/microwave-products/custom-products/custom-integrated-circuits-mmic-rfic/
http://www.vectrawave.com/product-category/microwave-products/custom-products/custom-multichip-modules-mcm-sip/
http://www.vectrawave.com/product/VWA-00005-BA
http://www.vectrawave.com/product/VWA-00006-AA
http://www.vectrawave.com/product/VWA-00007-AB
http://www.vectrawave.com/product/VWA-00010-AA
http://www.vectrawave.com/product/VWA-00027-AA
http://www.vectrawave.com/product/VWA-00051-AA
http://www.vectrawave.com/product/VWA-00052-AA
http://www.vectrawave.com/product/VWA-00063-AA
http://www.vectrawave.com/product/VWA-00065-AA
http://www.vectrawave.com/product/VWA-00073-AA
http://www.vectrawave.com/product/VWA-00083-AA
http://www.vectrawave.com/product/VWA-00084-AA
http://www.vectrawave.com/product/VWA-00087-AB
http://www.vectrawave.com/product/VWA-000267-ABAA/
http://www.vectrawave.com/product/VWA-00020-AB
http://www.vectrawave.com/product/VWA-00039-AB
http://www.vectrawave.com/product/VWA-00045-AD
http://www.vectrawave.com/product/VWA-00047-AA
http://www.vectrawave.com/product/VWA-00053-AA
http://www.vectrawave.com/product/VWA-00054-AD
http://www.vectrawave.com/product/VWA-00060-AB
http://www.vectrawave.com/product/VWA-00061-AB
http://www.vectrawave.com/product/VWA-00064-AB
http://www.vectrawave.com/product/VWA-00066-AA
http://www.vectrawave.com/product/vwa-0000104-ab/
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Ref.

Functions

5
=4
)

HIGH SPEED COMMUNICATION - Data drivers

VWA 00022 AB
VWA 00067 AA
VWA 00085 AA
VWA 00090 AA
VWA 00091 AA
VWA 00091 AB
VWA 00099 AA
VWA 00111 AA
VWA 00112 AA
VWA 00113 AA

Ref.

15 Gbps | 400 mVpp->8Vpp Output single Driver | SMA Housing

28 Gbps | 400 mVpp->7/8 Vpp Output | GPPO connectors, Double Driver

28 Gbps | 400 mVpp->7/8 Vpp Output | Single Driver

28 Gbps | 400 mVpp->7/8 Vpp Output | Double Driver

1-2 GHz | 20 dB Gain | 80 mA | Low Impedance | Laser Driver Amplifier LDA
1-2 GHz | 20 dB Gain | 150 mA | Low Impedance | Laser Driver Amplifier LDA
28 Gbps | 400 mVpp->7/8 Vpp Output | GPPO connectors | QUAD Driver

32 Gbps | 400 mVpp->4/5 Vpp Output | Double Driver

32 Gbps | 400 mVpp->4/5 Vpp Output | GPPO connectors | Double Driver

32 Gbps | 400 mVpp->4/5 Vpp Output | GPPO connectors | QUAD Driver

Functions

HIGH SPEED COMMUNICATION - Data coders

©e ©

DY YDYPYPYP YYD

Info

VWA 00055 AA
VWA 00056 AA
VWA 00057 AA
VWA 00058 AA
VWA 00059 AA
VWA 00068 AB
VWA 00069 AB
VWA 00070 AB
VWA 00071 AB
VWA 00072 AB
VWA 00074 AB
VWA 00075 AB
VWA 00077 AB
VWA 00078 AB
VWA 00087 AB
VWA 00088 AB
VWA 00094 AA
VWA 00095 AA
VWA 50001 AA
VWA 50002 AA
VWA 50023 AA
VWA 50024 AA
VWA 50029 AA
VWA 50030 AA

Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com

30 Gbps | 800 mVpp | NRZ to RZ-DPSK coder

30 Gbps | 800 mVpp | D - FF Gate

40 Gbps | 800 mVpp | Differential Limiter Amplifier

30 Gbps | 800 mVpp | Duobinary Coder

30 Gbps | 800 mVpp | NRZ to RZ Coder

40 Gbps | 800 mVpp | K connectors | NRZ to RZ-DPSK coder

40 Gbps | 800 mVpp | K Connectors | D - FF Gate

40 Gbps | 800 mVpp | K Connectors | Differential Coder

40 Gbps | 800 mVpp | K Connectors | NRZ to RZ Coder

40 Gbps | 800 mVpp | K Connectors | Duobinary Coder

30 Gbps | 800 mVpp | Differential Coder

30 Gbps | GPPO connectors | NRZ to RZ-DPSK Coder with Double Driver 7Vpp
30 Gbps | 800 mVpp | GPPO connectors | NRZ to RZ-DPSK coder
30 Gbps | 800 mVpp | GPPO Connectors, Differential Coder

40 Gbps | 800 mVpp | K Connectors | Differential Limiter Amplifier
30 Gbps | 800 mVpp | GPPO Connectors | D - FF Gate

30 Gbps | 800 mVpp | GPPO Connectors | Duobinary Coder

30 Gbps | 800 mVpp | GPPO Connectors | NRZ to RZ Coder

40 Gbps | 800 mVpp | NRZ to RZ-DPSK coder

40 Gbps | 800 mVpp | D - FF Gate

40 Gbps | 800 mVpp | Differential Coder

40 Gbps | 800 mVpp | NRZ to RZ Coder

40 Gbps | 800 mVpp | Duobinary Coder

40 Gbps | 800 mVpp | Differential Limiter Amplifier

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France

VectraWave Proprietary information subject to change without notice
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http://www.vectrawave.com/product/VWA-00022-AB
http://www.vectrawave.com/product/VWA-00067-AA
http://www.vectrawave.com/product/VWA-00085-AA
http://www.vectrawave.com/product/VWA-00090-AA
http://www.vectrawave.com/product/VWA-00091-AA
http://www.vectrawave.com/product/VWA-00091-AB
http://www.vectrawave.com/product/VWA-00099-AA
http://www.vectrawave.com/product/VWA-00111-AA
http://www.vectrawave.com/product/VWA-00112-AA
http://www.vectrawave.com/product/VWA-00113-AA
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Ref. Functions Info

HIGH SPEED COMMUNICATION - Phase shift driver

DY YDYPYPYPYDYPW

VWA 00020 AB  8-12 GHz | 600° Phase shift | 7Vpp output PSD

VWA 00039 AB  8-12 GHz | 600° Phase shift | 7Vpp output PSD

VWA 00045 AD  10.7 GHz-> 21.4Ghz(X3) | Phase control 6 bit (5.6°) | 2Vpp output PSD

VWA 00047 AA  21-22 GHz->42-44 GHz | 2.8Vpp | K connectors | Active Frequency Double FDF
VWA 00053 AA  10-11 GHz->20-22 GHz | 2.8Vpp | K connectors | Active Frequency Double FDF
VWA 00054 AD  10.7 GHz-> 21.4GHz(X2)-42.8GHz | Phase control 6 bit (5.6°) | 2Vpp output PSD
VWA 00060 AB  9.9-11.5 GHz->19.8-23 Ghz | 800° Phase shift | 4Vpp output PSD

VWA 00061 AB  9.9-11.5 GHz->19.8-23 Ghz | 800° Phase shift | 4Vpp output PSD

VWA 00064 AB  9.9-11.5 GHz->19.8-23 Ghz | 600° Phase shift | 8Vpp output PSD

VWA 00066 AA  9.9-11.5 GHz->19.8-23 Ghz | 600° Phase shift | 8Vpp output PSD

Ref. Functions Info

RF / OPTICAL ASSEMBLIES
VLI 00005 AA 560 mA SOA | Driver for Optical Packet Switch OPS
VLI 00005 AD 800 mA SOA | Driver for Optical Packet Switch OPS

©
@
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MMIC : VWA 50025 AA

Description

The VWA-50025-AAAA is an analog Low Noise/
medium power MMIC amplifier for ultra wide band
applications up to 45GHz, with flat group delay.

The device is designed in 0.15um low noise pHEMT
process.

The devices is capable of more than +15 dBm output
power at 1dB compression point, and provide more
than 11dB of gain from DC to 43 GHz with less than
1 dB of Gain variation with an excellent group delay up
to 43GHz (less than +/- 3ps). The Design has been
optimized to provide high efficiency, supply current is
as low as 90mA with Vb=+8V.

The MMIC integrates an output power monitoring
function: a 24 dB tap coupler delivers the image of the
output level on a dedicated pad, and a peak detector is
available on the die. Connecting the input of the peak
detector to the tap coupler output will generate a DC
signal, at the output of the detector, monitoring the
output signal. A reference diode is also available for
temperature stabilization of the detector function.

S2P file can be provided for system design simulation.

GDHSII file is also available for mechanical design.

(4] [s] [e] 21 (B8] [9)

kel [l [

Ves 29

Pin out and dimensions
(2.97 X 1.52 X 0.10 mm)

1/5

VWA 50025 AA xx DS Rev1.0

VWA-50025-AAAA

45 GHz-11dB - 16 dBm
Low Noise MMIC

Features

LN pHEMT GaAs MMIC

Wide band : DC —43 GHz @ 1dB
Flat group delay

50Q RF Single ended input and output
DC coupled

Low power consumption<0,8W
Positive voltage supply +8V
Integrated output power tap coupler
Integrated output level detection
Reference diode output

2.97 x 1.52 x 0.10 mm

Applications

Wide band Low Noise amplifier
Radar / ECM / ECCM

Test and measurement

Fiber transmission: 10 to 50 Gbps
Broadband communication

Ordering information

Product code

VWA 50025 AA
Ref Det Det TC
Diode Out In Out
t

\_IEIJT

Vb

Functional Block Diagram
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Typical Characteristics: Tamb = 25°C, Vdd = +8V, Idd = 90mA.

Parameter Symbol Min Typ Max | Unit

Frequency range F 45 GHz

Gain G 11 dB

Gain flatness AG 1 dB

Noise figure @ 10 GHz NF 2 dB

Input adaptation Si1 12 dB

Output adaptation S22 12 dB

Output power @ 1dB compression P1dB 15 dBm

Saturated output power PSat 16 dBm

Group delay variation AD +/- 3 ps

Output tap coupler ratio TC 24 dB

Drain supply voltage Vdd 8 \'

Supply current Idd 100 mA

Environment Parameters Symbols Min Max Units

Storage temperature Tst -65 +150 °C
Operating temperature Top -55 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive External DC bias voltage Vdd 9 V
RF input power (In) Pin max +20 dBm
Temperature process max 20 secondes T process 325 °C
Continuous power dissipation (@ 85°C) Pcw 0,8 W

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.

Application circuit

with internal detector with external detector
o I e
k ::r' ' Vg2 ' | . L= Monitor
ng—l-l_ : : ! 4 L ' H
_i-_ 55 ; 678

5

1 ilH-

RFin — RF out RF out

Vg1 Vg1

'”Hﬂ

"”‘"“1

Ref. Detect.
Diode out
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Probe measurement: Typical curves

Gain (dB) vs frequency (GHz) Return Loss (dB) vs frequency (GHz)

VWA 50025 AAAA : 8V -90 mA VWA 50025 AAAA : 8V-90 mA
15 0
S - = B
10 AY CARTH
_ \ e puY \
8 8 o / N
5 \ c N o /
5 NG 5.2
[
N, S\ |
\\ I
0 ‘ SEEEI. -30 ‘ ‘ il
5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Freq (GHz) Freq (GHz)
Probe Test configuration
Group Delay (ps) vs frequency (GHz)
C1, C2, C3, C4: 1000 pF capacitor
VWA 50025 AAAA : 8V -106 mA
100
o I
80
2 70
> 60 L
':; 50 o [ 119
g 40
g 30
20
10
0
0 5 10 15 20 25 30 35 40 45 50 55 60
Freq (GHz)
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VWA 50025 AAAA Typical Performances in a “"K Connector Evaluation Housing”

Gain (dB) vs frequency (GHz) Noise Figure (dB) vs frequency (GHz)

LOG MAG. FREF=0.000dB 5.000dB/DIV
S e Bl
% ‘. ] }j 1 g 1 55 2GHz
| | i
P - - E! b a5 18GHz
LT T e - ' S~
L e i o } : S RN —4‘ — 4 = 4
i 1 i ] | I
| | | | | |
ST LD L S | WIPRERTEE SN o= (AT i 7 3,5
o 1 i T 1 T 5 . 10GHz
| | i | | | 3
I_. ....1‘.. - o “__ - ....!. e T - Il
I | | 25
o e e e o v
| ‘ | ! | 2
| | ‘ | | ‘ | |
e ._1._ B SHR— —1 } - - |
| | | 1 [ 15
| | | | l | ‘L ]
T v 2 7% ze 4 7% 32 3¢ 4o 1
0.0400 GH= 40 .0000

Dimensions

Top View

2. 3mm
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Pin out and pad description

2970
— s e = o e
HE B WEE [ = |
E
Our.
i

1520

B
i In
| |
VECTRAWAVE  VWA_50025_AR_AA Ve E _mmE @@
Pad # |Name |Description Pad #|Name|Description
1 GND |Ground — for probe test 14 TC Out JOutput power tap coupler
2 In  JRF Input - DC coupled- 500hm matched 15 RFL |50 Ohm adaptation of TC out when used externally
3 GND  JGround — for probe test 16 CO0 JConnect to 1nF to ground when RFL is used
4 Vg2 |Gate control 2 (positive volatge) 17 GND ]Ground — for probe test
5 DO  JConnect to 1nF to ground 18 Out |RF output - DC coupled- 500hm matched- Conect to Bias T
6 D1  |Full band decoupling (same C as DO) 19 GND |Ground - for probe test
7 D2 |FuII band decoupling (same C as DO0) 20 GO [JConnect to 1nF to ground
8 D3 |FuII band decoupling (same C as DO0) 21 G1 JFull band decoupling (same C as GO0)
9 D4 |FuII band decoupling (same C as DO0) 22 G2 JFull band decoupling (same C as GO0)
10 VbDref IPoIarization of reference diode —connect to 23 G3 JFull band decoupling (same C as GO)
11 Dref |Reference diode ... 24 G4 JFull band decoupling (same C as GO0)
12 Det Out JOutput peak detector 25 Vgl |]Gate control 1...(negtive voltage)
13 Det In |Input peak detector

> All pads dimensions = 75 x 75 pym2; except pad 9 dimensions =100 x 100 ym?2
> Die thickness = 100um
> Die bottom must be connected to ground (RF and DC)

Handling

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the VWA-50025-AA-AA MMIC.
A'ITEH"HDN
PHECAU“ONFOR ‘
HANDLING

ELECTROPLASTIC
DISCHARGE
SENSITIVE DEVICES
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VWA-50035-ACAA

8to 12 GHz-22 dB — 23 dBm
Single Bias
Medium Power Amplifier MMIC

Description Features

2 stages Medium Power pHEMT GaAs MMIC
Single Bias, Low power consumption < 0,9W
Wide band : 8 to 12 GHz

High Output Psat : +24dBm

High P1dB > + 22dBm

High gain: 22dB min

50Q, AC coupled RF input and output,
Power supply: 120 mA @ +8 V

Gain control capability in linear mode

Small size: 1.97 x 1.47 x 0.10 mm

The VWA-50035-ACAAA is an 2 Stages analog
medium power MMIC amplifier operating in the
frequency range 8 to 12 GHz.

The device is a cascaded 2 stages auto biased amplifier
designed in 0.25um pHEMT process.

The devices is capable of more than +24dBm output
power at P sat, and provide more than 22dB of gain
from 8 to 12 GHz with less than 1 dB of Gain variation.
The Design has been optimized to provide high
efficiency, supply current is as low as 120 mA with
VD=+8V, when delivering +24dBm output power. Applications

X band Medium Power amplifier
Radar / ECM / ECCM

Test and measurement
Broadband communication

S2P file can be provided for system design simulation.

GDSII file is also available for mechanical design. Ordering information

Product code
L e s VWA 50035 AC
o0
Vd1 Vd2
L <
Jrrin RFeut 1
2 ]
: 2nd
RFin Stage RFout
EIEI =0 )
F] = [} 7
Pin out and dimensions . .
(1.97 X 1.47 X 0.10 mm) Functional Block Diagram
Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 13
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Typical Characteristics: Tamb = 25°C, vdd = +8V, Idd = 120 mA.

Parameter Symbol Min Typ Max | Unit

Frequency range @3dB F 7,5 13 | GHz

Gain from 8 to 12 GHz G 22 23 dB

Gain flatness from 8 to 12 GHz AG +/-0,5 dB

Noise figure @ 10 GHz NF 7 dB

Input adaptation from 8 to 12 GHz S11 10 dB

Output adaptation from 8 to 12 GHz S22 10 dB

Output power @ 1dB compression P1dB 22 dBm

Saturated output power PSat 24 dBm

Drain supply voltage Vdd 8 Vv

Supply current Idd 120 mA

Environment Parameters Symbols Min Max Units

Storage temperature Tst -65 +150 °C
Operating temperature Top -55 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive External DC bias voltage Vdd 8 Vv
RF input power (In) Pin max +20 dBm
Temperature process max 20 secondes T process 325 °C
Continuous power dissipation (@ 85°C) Pcw 1 W

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.

Application circuit: RF probe measurement

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 14
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RF “"Probe Measurement”: Typical curves (VD=8v)

Pout function of frequency (GHz)

VWA 50035 ACAA
25
: 8
24
8,25
23 —*—8,5
22 —e—38,75
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20 ——9,25
19 9,5
P 9,75
E18
z 10
=17
2 10,2
16 ‘ 5
| 10,5
e 107
=~ 5
14 = 11
13 11,2
5
12 — 11,5
1 ;1,7
ya ™\ 12
10
-9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4
Pin (dBm)
Small signal Gain and Input RL, Output RL function of frequency (GHz)
VWA 50035 ACAA
30
27,5
25
22,5
1;(5) P
15 L2
vV
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Frequency (GHz)
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RF “Probe Measurement”: Typical curves (VD=8v)

Pout function of Frequency for Pin =+2dBm

25

7
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Pout (dBm)
N
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N
e

20

19
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Frequency (GHz)

ID function of Pin and Frequency for VD=8V
VWA 50035 ACAA

135
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Ei7 e 11GHz
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Pin out and pad description
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A0

FFou

Dod]

IJE[I ] =] ,
S =3 = 7
PAD X (um) Y(um) Size(pm*um)
1 948 1370 100*100
2 1149 1370 200*100
3 1356 1370 100*100
PAD RF IN 82 742 75*75
PAD RF OUT 1880 742 75*75

Die thickness = 100pm

YVVVYYVY

Handling

Die size: 1.97 X 1.47 X 0.10 mm
All pads dimensions = 100 x 100 pm?2;
RF in and RF out pad dimensions =75 x 75 pum?2

Die bottom must be connected to ground (RF and DC)

except pad 2 (200 X 100)

Function

Vd1
Gnd
Vd2
IN
ouT

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when

handling the VWA-50035-AC-AA MMIC.
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VWA-50036-ACAA

8 to 12 GHz - 21 dB — 40 dBm
High Power Amplifier MMIC

Description Features

3 stages High Power pHEMT GaAs MMIC
Wide band : 8 to 13 GHz

High Output Psat > +40,5 dBm

High P1dB > + 40dBm

High large signal gain: 21dB min

509, AC coupled RF input and output,
Power supply: 5A @ +8 V; Vg=-0,7 V
4,5x4,1x0.10 mm

The VWA-50036-ACAA is a 3 Stages analog High
power MMIC amplifier operating in the frequency range
8 to 13 GHz.

The device is a cascaded 3 stages amplifier designed in
0.25um pHEMT process.

The devices is capable of more than +40,5 dBm output
power at P sat, and provide more than 21dB of large
signal gain from 8 to 12 GHz with less than 1 dB of L
Gain variation. The Design has been optimized to Applications

provide high efficiency, supply current is as low as 5 A ; .
with VD=+8V, when delivering +40,5dBm output )érgaaz:';a':]'ghc:nﬂvrﬁrn?gggﬁer
power. «  Radar
[ ]

Test and measurement

2P fil ided f t ign simulation. L .
S2P file can be provided for system design simulation Ordering information

GDSII file is also available for mechanical design.
Product code

VWA 50036 AC, Die

. . R o VWA 1000467ABAA, Die on carrier
2% ¥5 #3 33 3¢ 3 ¢ v VWA 1000054AHAA, carrier with power supply
O 000 L0 O O ]
45 67 89 W9 121 # 15
gt vt gl wi vy wil
=3 = ‘ |
R DZ 17[ RF_Out I
a1 10
N2 BT BB uB nA BN W
0 Mnfn o ofl o 07
o/ B5 §5 8% §8 89 F o
(¥=0 um) ‘ |
- - - et Wit wal Va2 vig Wiy
Pin out and dimensions Functional Block Diagram
(4,5X4,1X0.10 mm)
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Typical Characteristics: Tamb = 25°C, VD = +8V, ID = 5A (ID1IN=ID15=200 mA, ID2N=ID2S=600mA,
ID3N=ID3S=1,8A), measured in pulsed mode for F= 10 KHz and duty cycle 10%.

Parameter measured in pulse mode Symbol | Min Typ Max | Unit

Frequency range F 8 13 | GHz

Gain from 8 to 12 GHz G 21 22 dB

Gain flatness from 8 to 12 GHz AG +/- 0,5 dB

Noise figure @ 10 GHz NF TBD dB

Input adaptation from 8 to 12 GHz S11 12 dB

Output adaptation from 8 to 12 GHz S22 12 dB

Output power @ 1dB compression P1dB 39,5 40,5 | dBm

Saturated output power PSat 40,5 dBm

Operating Drain supply voltage VD 8 85 |V

Supply current total ID 5 A
Measurement reference planes are the INPUT and OUTPUT plans of the Die.

Environment Parameters Symbols Min Max Units

Storage temperature Tst -55 +85 °C
Operating temperature Top -40 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Drain Voltage VD 8,5 Vv
RF input power (In) Pin max +25 dBm
Temperature process max 20 secondes T process 325 °C

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.

Application circuit:

150pF C1C3C5C7C9C11
100pF C2C4C6C8C10C12
B "',‘ 10nF C16 C18 C20 C25 C27 C29
/) 220nF C17 C19 C21 C26 C28 C30
10nF C31C32
1uF C13 C14 C15C22 C23 C24
0Q R1 R3 R5 R7 R9 R11
11Q R2 R4 R6 R8 R10 R12
10 W
Xoand .
H HPA 1 Table of Components mounted on the carrier
A
S
./ ‘ 77--- ‘/ T‘ —
@i ﬁ&:ﬁ:
Die mounted on carrier
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Pout (dBm)
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Typical test results in pulse mode

Pout (dBm) / Gain (dB) / PAE_Sonde (%)

Gain, PAE, Pout = f(freq) @ Pin=17,7 dBm for Vd=8,0V, Vg=-0,7V

44

42
40 S— M
38 ——Pout_SN2787_4
/\ ——Gain_SN2787_4
36
| / \ / \ ——Pout_SN2787_3
34 /N e (Gain_SN2787_3
] / \ / \ / \ Pout_SN2724 4
32 ~— ——Gain_SN2724_4
1 \/ \ Pout_SN2724_3
30 Gain_SN2724_3
1 \ Pout_SN2724_2
28
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Die Lay out

The Die is symetrical on the RF axis. The die positionned top view with RF input on the left and RF output on the right
show DC accesses on the top labelled north (N) and DC accesses on the bottom labelled south (S). VD1N, VD2N,
VD3N, VG1N, VG2N, VG3N are DC signals applied on the north side, VD1S, VD2S, VD3S, VG1S, VG2S, VG3S are DC
signals applied on the south side. Many ground accesses are complementing the pad layout. The backside is the
ground reference plan.

VDIN VG2ZN VDZN VG3N

i

R

VD3N

|/ /J

RFIN —» <+— RFOUT

VDIS VG2S VDZS VG3S
Pin Out

The amplifier has a North face and a south face, north is top and south is bottom when RF input is on the left an
RF output on the right.

Symbol Pad Description
RFOUT ouT RF output
RFIN IN RF input
VDIN VDIN First stage Drain (amplifier North)
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VD2N VD2N Second stage Drain (amplifier North)
VD3N VD3N Third stage Drain (amplifier North)
VGI1N VG1N First stage Gate (amplifier North)
VG2N VG2N Second stage Gate (amplifier North)
VG3N VG3N Third stage Gate (amplifier North)
VD1S VD1S First stage Drain (amplifier South)
VD2S VD2S Second stage Drain (amplifier South)
VD3S VD3S Third stage Drain (amplifier South)
VG1S VG1S First stage Gate (amplifier South)
VG2S VG2S Second stage Gate (amplifier South)
VG3S VG3S Third stage Gate (amplifier South)
GND BACKSIDE Ground

Bonding Pad Coordinates

Symbol X coordinate (pm) | Y coordinate (pm) Pad size (pm x pm)
GND 90 1850 Ground pad associated with RF input
RFIN 90 2050 100 x 190
GND 90 2250 Ground pad associated with RF input
VGIN 115 3995 130 x 130
GND 280 4015 90 x 90
VD1N 595 3995 200 x 130
GND 771 4015 90 x 90
VG2N 1005 3995 130 x 130
GND 1170 4015 90 x 90
VD2N 1506 3995 200 x 130
GND 1684 4015 90 x 90
GND 2005 4015 90 x 90
VG3N 2170 3995 130 x 130
GND 2522 4015 90 x 90
VD3N 2914 3995 300 x 100
GND 4410 1850 Ground pad associated with RF output

RFOUT 4410 2050 100 x 190
GND 4410 2250 Ground pad associated with RF output
GND BACKSIDE Ground
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Bonding Pad Drawing

MMIC Steps on the wafer are 4.5 and 4.1 mm along X and Y coordinated respectively, dicing typically reduce
the die by 30um.
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Figure 7 : Pad layout drawing

Handling

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the VWA-50036-AC-AA MMIC.

ATTENTION

OBBEH\'E

HANDLING ‘

Dlmmﬁ \
SENSITIVE DEVICES
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VWA-50042-AA

8to 12 GHz-25dB - 12W
High Power Amplifier MMIC

Description Features

3 stages High Power pHEMT GaAs MMIC
Wide band : 8 to 12 GHz

High Output Psat > +41 dBm

High P1dB > + 40dBm

High large signal gain: 25dB min

50Q, AC coupled RF input and output,
Power supply: 45A @ +8,5V; Vg=-0,7 V
4,5x 3,9x0.10 mm

The VWA-50042-AA is a 3 Stages analog High power
MMIC amplifier operating in the frequency range 8 to
12 GHz.

The device is a cascaded 3 stages amplifier designed in
0.25um pHEMT process.

The devices is capable of more than +41 dBm output
power at P sat, and provide more than 25dB of large
signal gain from 8 to 12 GHz with less than 1 dB of L
Gain variation. The Design has been optimized to Applications
provide high efficiency, supply current is as low as 4,5
A with VD=+8,5V, when delivering +41 dBm output
power.

e X band High Power amplifier
e Broadband communication
e Radar

e Test and measurement

2P fil i fi i imulation. , . .
S2P file can be provided for system design simulation Ordering information

GDHSII file is also available for mechanical design.
Product code

VWA 50042 AA, Die

oo . oot VWA 50042 AA, on carrier
8 35 #3 53 55 3 ¢ v VWA 50042 AA, on carrier, with power supply
O 00d 0 O O ]
45 67 89 01 1219 @4 15
gt vt Vgl vy Vg Wil
BE] 10
R [a ] |rrou
a1 w0
RFin Sage Ege Erl > Ly |
VD BT BS uB A 2 B / / /
0 Fnfn o pfl o
o/ B8 38 38 38 83 & 4
(Y=0um)
- - - it W Vg2 v vl W
Pin out and dimensions Functional Block Diagram
(4,5X 3,9X0.10 mm)
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Typical Characteristics: Tamb = 25°C, VD = +8,5V, ID = 4,5A (IDIN=ID1S=150 mA, ID2N=ID2S=400mA,
ID3N=ID3S=1,4A), measured in pulsed mode for F= 10 KHz and duty cycle 10%.

Parameter measured in pulse mode Symbol | Min Typ Max | Unit

Frequency range F 8 12 | GHz

Gain from 8 to 12 GHz G 25 dB

Gain flatness from 8 to 12 GHz AG +/-0,7 dB

Noise figure @ 10 GHz NF TBD dB

Input adaptation from 8 to 12 GHz S11 12 dB

Output adaptation from 8 to 12 GHz S22 12 dB

Output power @ 1dB compression P1dB 40 dBm

Saturated output power PSat 41 dBm

Operating Drain supply voltage VD 8 85 |V

Supply current total 1D 4,5 A
Measurement reference planes are the INPUT and OUTPUT plans of the Die.

Environment Parameters Symbols Min Max Units

Storage temperature Tst -55 +85 °C
Operating temperature Top -40 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Drain Voltage VD 9 Vv
RF input power (In) Pin max +23 dBm
Temperature process max 20 secondes T process 325 °C

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.

Application circuit:

Die mounted on carrier 150pF C1C3C5C7C9C11
100pF C2C4C6C8C10 C12
10nF C16 C18 C20 C25 C27 C29
220nF C17 C19 C21 C26 C28 C30
10nF C31C32
1uF C13 C14 C15C22 C23 C24
00 R1 R3 R5 R7 R9 R11
11Q R2 R4 R6 R8 R10 R12

Table of Components mounted on the carrier
| = wEE
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Typical test results in pulse mode

Gain (dB) / Pout (dBm) / PAE (%) = f(freq) @ Pin = 16 dBm, @ T=35°C

w

5 4

) —o—Gai
2&0 ain
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S~
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S
-
320
Q.
S~
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O
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Pout = f(Pin) for 8 to 12 GHz
—4—8 GHz
—9 GHz
g -=-10
ES GHz
§ -—11
a GHz
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GHz
25 '
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Die Lay out

The Die is symetrical on the RF axis. The die positionned top view with RF input on the left and RF output on the right
show DC accesses on the top labelled north (N) and DC accesses on the bottom labelled south (S). VD1N, VD2N,
VD3N, VG1N, VG2N, VG3N are DC signals applied on the north side, VD1S, VD2S, VD3S, VG1S, VG2S, VG3S are DC
signals applied on the south side. Many ground accesses are complementing the pad layout. The backside is the
ground reference plan.

ouT

Pin Out

The amplifier has a North face and a south face, north is top and south is bottom when RF input is on the left an
RF output on the right.

Symbol Pad Description
RFOUT ouT RF output
RFIN IN RF input
VDIN VDIN First stage Drain (amplifier North)
VD2N VD2N Second stage Drain (amplifier North)
VD3N VD3N Third stage Drain (amplifier North)
VGIN VGIN First stage Gate (amplifier North)
VG2N VG2N Second stage Gate (amplifier North)
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VG3N VG3N Third stage Gate (amplifier North)
VD1S VD1S First stage Drain (amplifier South)
VD2S VD2S Second stage Drain (amplifier South)
VD3S VD3S Third stage Drain (amplifier South)
VG1S VGI1S First stage Gate (amplifier South)
VG2S VG2S Second stage Gate (amplifier South)
VG3S VG3S Third stage Gate (amplifier South)
GND BACKSIDE Ground
Bonding Pad Coordinates
Pad X (um) Y (um) Size (um x um) Function
1 90 1780 100 x 100 Gnd
2 90 1980 100 x 190 RF_IN
3 90 2180 100 x 100 Gnd
4 150 3810 130X130 Vgg1 A
5 315 3810 90X90 Gnd
6 620 3810 200X130 Vdd1_A
7 800 3810 90X90 Gnd
8 1035 3810 130X130 Vgg2 A
9 1200 3810 90X90 Gnd
10 1530 3810 200X130 Vdd2_A
11 1710 3810 90X90 Gnd
12 2030 3810 90X90 Gnd
13 2200 3810 130X130 Vgg3 A
14 2530 3810 90X90 Gnd

Handling

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the VWA-50042-AA MMIC.

A'ITEH"HUN

OBSERVE

PRECAUTION FOR
HANDLING
ELECTROPLASTIC
DISCHARGE
SENSITIVE DEVICES

L\
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Description

The VWA 50001 AA chip is a NRZ to RZ DPSK coder
for high data rate application, typically 10 to 28 (tbc)
Gb/s. The chip is designed in 0.18um SiGe BiCMOS 150
GHz process.

The device has two high frequency differential inputs
(NRZ_in and Clock) and one differential high frequency
output (DFF_Out). The chip is 50Q single ended and
100Q differential in and out. The chip can be used
single in and out.

The input data stream is synchronized by the input
clock and electrically coded to the RZ DPSK format. The
output is a 3 level signal: positive and negative pulses
are generated to the output, according to the clock
rate. A RZ coding is applied on the top of a differential
coding: for a “1” present to the input, the output pulse
sign changes at every clock transition and for a “0” the
pulse sign remains the same.

The different parts of the chip are internally biased
using a voltage and currents reference circuit
(Bandgap), in order to have the overall RF
characteristics of the chip, insensitive to the voltage
supply, the temperature and the process spread. An
enable input control pin is used to switch the chip ON
or OFF.

Three separate pins are used to bias the chip: one
dedicated to the reference circuit, the second for the
coder core (input buffers and coder core) and the last
for the 50Q output driver. The 3 bias inputs can be
separately filtered / decoupled in order to optimize the
overall chip performances.

Applications
e Single MZ modulator NRZ to RZ DPSK coding
e  Fiber transmission

1/8

VWA 500001AAA DS Rev 0.4

NRZ to RZ DPSK
VWA-28-NRZtoRZ_DPSK-SD

10-28 Gb/s

Ordering information
Part Number: VWA 50001 AA

Main Features

SiGe BiCMOS - Ft = 150GHz

Data rate up to 25Gb/s

3V /480 mW typical bias @ 27°C

Single or differential input / output

Input amplitude (data and clock): 300mV pp
Output amplitude: 800mV pp diff (400mV on each
509 output)

Temperature compensated

ON and OFF state through an enable pin control

Functional Block Diagram

g Dara bulks Outper dever

—.7 \J Qock bulied

>
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\ Coder core Vee
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Chip pin out

9
A
)

(=%

|

o (=
<

Gnd5 Gnd4
Nrz_in DriverOutx
Nrz_inx VCCDriver
Gnd6 DriverQut
enable Gnd3
« VectraWave » logo bottom-left
Chip stze: x/y = 980 / 1050 um yx
Name Type Description
Gnd1* Bias in/out Ground for clock signal access. To be used with Gnd2 as ground plane for coplanar access.
CLKin RF input Clock signal input. Internally DC decoupled (no external series decoupling capacitor required). Is
100Q differential with CLKinx
CLKinx RF input Complementary clock signal input. Internally DC decoupled (no external series decoupling capacitor
required). Is 100Q differential with CLKin.
Gnd2* Bias in/out Ground for clock signal access. To be used with Gnd1 as ground plane for coplanar access.
GndCoder Bias in/out Coder core ground access. Is in series with an integrated inductor used to filter the common mode signal
due to switching. Can be grounded with an additional external inductor if needed.
Gnd3* Bias in/out Ground for signal driver output. To be used with Gnd4 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
not used.
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VCCDriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.
DriverOutx RF output Complementary RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q:

has to be loaded if not used.

Gnd4* Bias in/out Ground for signal driver output. To be used with Gnd3 as ground plane for coplanar access.
VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the coder core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering
Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd5* Bias in/out Ground for input signal access. To be used with Gnd6 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source

by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the
external source by an external capacitor. Is 100Q differential refernced to Nrz_in.

Gnd6* Bias in/out Ground for input signal access. To be used with Gnd5 as ground plane for coplanar access.

enable Digital input | Chip enable: switches the chip ON or OFF.

> All pads are octogonal (w / | pm2) = 66 / 105; except VCC_Coder = 75/ 105
> Die thickness = 0.28 mm (11 mils)
» No metallization on back side
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Electrical specifications

Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VccBG Vce 3 \'
VccDriver 25 3 4 \")
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VcceBG; enable=0; T=27°C| VccBGO0 ((100°C) 0.01 15 (-40°C) 28 uA
VccDriver; enable=0; VccDriver0 27 pA
T=27°C
Current VccCoder; enable=1 VccCoder1 20 mA
consumption
ON mode* VccBG; enable=1 VccBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 160 mA
Data input (Nrz_in and Nrz_inx)
Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp
Clock input (Clkin and Clkinx)
Input impedance Single and differential 100 Q
modes
Amplitude range** | Single or differential input 1 300 mVpp
Frequency range*** 25 GHz
Phase margin Tbit/4
Driver Output
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Output impedance Single / Differential 50/100 Q
Common mode Referred to VCCDriver VCCDriver- \'
voltage 0.350
Amplitude Single 400 mVpp

* OFF - enable =“0”, ON - enable=“1"
** The Min value corresponds to the sensitivity.
*** The frequency range is given in GHz for the clock signal. It corresponds to the data rate.

Absolute rating

Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VccBG - Vce -0.5 4.6 \'
VccDriver
Digital input enable -0.5 4.6 v
Storage temperature TBC °C

ESD protection

Parameters Conditions Symbol Min. Typ. Max. Unit
HBM?* rating RF in/out| Clk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 23 kV
HBM* rating bias VCC gnd 5.7 kv

*Human Body Model
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Application schematic
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Output characteristics - simulated
Typical coder response: for -40 (_1), 27 (_2) and 100 (_3)°C

Clock:
Frequency = 10 GHz - '
Amplitude = 150 " 1
mVpp :

Signal: -

Data rate = 10 Gb/s - “— v : : - 8 con
NRZ i
Amplitude = 150
mVpp : ’ _ B MUUEIM U
i W NN WA
DriverOut: 50Q loaded ' .1.,,‘,‘.,.”,‘..1...,..w.._.,."‘.,.,..,;,.‘,...J.,.,,ﬁ_J,..g.,_l,,,.‘,l.“,‘.q,,’,7,.,:,,},,,,\M,\ [ 71/99] Il
I
DriverOutx: 50Q loaded

| - -

Eye diagram measurement @12.5Gbps

Measurement conditions: single-ended IN and OUT, measured directly to the chip output

5 Fle Control Setp Measwre Calbrate Utiities  Help 29 May 2009 1050 m
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Measurement conditions: single-ended IN and OUT, measured after Output signal - measurement
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Ordering information :

Product number | Package type Function Min Qty order
VWA 50001 AA | Die NRZ to RZ_DPSK 10
VWA 00055 AA | QFN 3X3 NRZ to RZ_DPSK 5
VWA 00077 AB | GPPO QFN Evaluation board NRZ to RZ_DPSK 1
VWA 00068 AB | 6 K connector package NRZ to RZ_DPSK 1

VWA Packaged Form Proposition

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.
Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the IC.
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VWA 50002 AAAA DS Rev 0.4

D Flip Flop
VWA-40-DFF-SD

10-40Gb/s
Description Ordering information
The VWA 50002 AA chip is a D Flip Flop for high data Part Number: VWA 50002 AA
rate application, typically 10 to 40 (tbc) Gb/s. The chip
is designed in 0.18um SiGe BiCMOS 150 GHz process. Main Features
The device has two high frequency differential inputs e SiGe BICMOS - Ft = 150GHz
(NRZ_in and Clock) and one differential high frequency e Data rate up to 25Gb/s
output (DFF_Out). The chip is 50Q single ended and e 3V /480 mW typical bias @ 27°C
100Q differential in and out. The chip can be used e Single or differential input / output
single in and out. e Input amplitude (data and clock): 300mV pp
The input data stream is transferred to the output for *  Output amplitude: 800mV pp diff (400mV on each
each clock rising edge. The output amplitude is 400 mV 'Sr((:-?q g:rt;tttr)e compensated

single ended (800 mV differential pp). ¢
PP SIng ( PP) e ON and OFF state through an enable pin control
The different parts of the chip are internally biased
using a voltage and currents reference circuit
(Bandgap), in order to have the overall RF
characteristics of the chip, insensitive to the voltage . .
supply, the temperature and the process spread. An Functional Block Diagram
enable input control pin is used to switch the chip ON
or OFF.
Three separate pins are used to bias the chip: one B
dedicated to the reference circuit, the second for the coebotiihasar Ui
coder core (input buffers and coder core) and the last * DX X}
for the 50Q output driver. The 3 bias inputs can be
separately filtered / decoupled in order to optimize the
overall chip performances. Band Gap and curent refoence
Applications . i
o Data synchronization
e Fiber transmission RO Coter tere
o Dotn tuther Oatpet dver o~
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Gnd5 Gnd4
Nrz_in DriverQutx
Nrz_inx VCCDriver
Gnd6 DriverQut
enable Gnd3
« VectraWave » logo bottom-left
Chip stze: x/y = 980 / 1050 um yx
i = 5 2 2
Name Type Description
Gnd1* Bias in/out Ground for clock signal access. To be used with Gnd2 as ground plane for coplanar access.
CLKin RF input Clock signal input. Internally DC decoupled (no external series decoupling capacitor required). Is
100Q differential with CLKinx
CLKinx RF input Complementary clock signal input. Internally DC decoupled (no external series decoupling capacitor
required). Is 100Q differential with CLKin.
Gnd2* Bias in/out Ground for clock signal access. To be used with Gnd1 as ground plane for coplanar access.
GndCoder Bias in/out Coder core ground access. Is in series with an integrated inductor used to filter the common mode signal
due to switching. Can be grounded with an additional external inductor if needed.
Gnd3* Bias in/out Ground for signal driver output. To be used with Gnd4 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
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VWA 50002 AAAA DS Rev 0.4

not used.

VCCDriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.

DriverOutx RF output Complementary RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q:

has to be loaded if not used.

Gnd4* Bias in/out Ground for signal driver output. To be used with Gnd3 as ground plane for coplanar access.
VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the coder core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering
Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd5* Bias in/out Ground for input signal access. To be used with Gnd6 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source

by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the

external source by an external capacitor. Is 100Q differential refernced to Nrz_in.

Gnd6* Bias in/out Ground for input signal access. To be used with Gnd5 as ground plane for coplanar access.

enable Digital input Chip enable: switches the chip ON or OFF.

> All pads are octogonal (w / | pm2) = 66 / 105; except VCC_Coder = 75/ 105
> Die thickness = 0.28 mm (11 mils)
> No metallization on back side

Electrical specifications

Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VecBG Vce 3 \'
VccDriver 2.5 3 4 \'
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VcceBG; enable=0; T=27°C| VccBGO0 |[(100°C) 0.01 15 (-40°C) 28 uA
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VWA 50002 AAAA DS Rev 0.4

VccDriver; enable=0; VccDriver0 27 PA
T=27°C
Current VccCoder; enable=1 VccCoder1 125 mA
consumption
ON mode* VccBG; enable=1 VccBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 16 mA

Data input (Nrz_in and Nrz _inx)

Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp

Clock input (Clkin and Clkinx)

Input impedance Single and differential 100 Q
modes
Amplitude range** |Single or differential input 1 300 mVpp
Frequency range*** 25 GHz
Phase margin Thit/4

Driver Output

Output impedance Single / Differential 50/100 Q
Common mode Referred to VCCDriver VCCDriver- \')
voltage 0.350
Amplitude Single 400 mVpp

* OFF - enable =“0”, ON = enable=“1"
** The Min value corresponds to the sensitivity.
*** The frequency range is given in GHz for the clock signal. It corresponds to the data rate.

Absolute rating

Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VccBG - Vce -0.5 4.6 \)
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5/8

VWA 50002 AAAA DS Rev 0.4

VccDriver

Digital input enable -0.5 4.6 \")

Storage temperature TBC °C
ESD protection

Parameters Conditions Symbol Min. Typ. Max. Unit
HBM* rating RF in/out| Clk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 23 kV
HBM* rating bias VCC gnd 5.7 kV

*Human Body Model
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Application schematic

Differential IN and OUT
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Output characteristics - simulated
Typical coder response: for -40 (_1), 27 (_2) and 100 (_3)°C - RC parasitics

Clock: " : 1Bl | I | | ” ‘I' NiRl 7] H ‘I‘ 1N 'ln Ill w iRl ! |||| I | | \ I”I ]
Frequency = 20 GHz - A N [ U
Amplitude = 300 =
mVpp 3010101 0 0T 00000 8 A

Signal: ———————— —_——— ™
Data rate = 20 Gb/s
- NRZ
Amplitude = 300
mVpp

DriverOut: 500 loaded .' A e J 11111 H al.

. | ‘ \l
I | (| | I |
Jfff)'l'!‘.‘ r- ’ . ddddida el o ok 4 /l-v.,;’.,,,ll J L4
DriverOutx: 50Q loaded : : ' '
rre | ! o f I

Eye diagram measurement @12.5Gbps

Measurement conditions: single-ended IN and OUT, measured directly to the chip output

“ File Control Setup Measure Calbrate  Utilties  Help 29 May 2009 10:16 m

4.27 ps

= all time(2) 1378 ps 130

o] fone 13
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VWA 50002 AAAA DS Rev 0.4
VWA 00069 AB (6K Housing) Eye diagram measurement @43Gbps

Measurement conditions: single-ended IN and OUT, measured directly to the chip output.
The “Signal Input” is a 21.5 GHz harmonic signal (representing a continuous 10101 series).
The “Clock Input” is a 43.5 GHz harmonic signal.

© ok Cowol Selp Memre Catale Wies tep  mweam s 7]

fporees | gromven | Q7' | QI | SR | 2N ) S0

Ordering information :

Product number | Package type Function Min Qty order
VWA 50002 AA | Die DFF 10
VWA 00056 AA | QFN 3X3 DFF 5
VWA 00088 AB | GPPO QFN Evaluation board DFF 1
VWA 00069 AB | 6 K connector package DFF 1

VWA Packaged Form Proposition

A'I'I'EN"HDN
PHEGMJ"I"ON FOR
HanING
DlscrmMF_ \
SENSITIVE DEVICES

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.
Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when

handling the IC.
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Description

The VWA-50011 AA is a power controller for
high data rate application. it is used into the TX
modules that are used to drive the data to the MZ
LiNbOs optical modulator. This type of device requires
a drive voltage of about 8 to 10V typically that has to
be continuously monitored and controlled. The
controller has been developed with the Jazz SBC18
process, using its high speed HBT option in order to
integrate the detector on chip. Therefore, the chip can
directly be used into a module as GaAs PA companion
with no additional diode detector.

For this type of application, the PA or data
driver is generally a GaAs distributed amplifier 100 KHz
to 15 GHz for a 10 Gbits/s application. Its output level
is coupled to the detector input in order to ensure a
level of about 1 Vpp. The controller input stage is a
peak detector, linear in linear (means that the detector
output level is proportional to the amplitude of the
signal and not to the power in dBm).

The power control principle consists in
comparing the detected power value to an external
wanted (set) value; the control loop modifies the PA
gain / power control DC voltage value in order to
match the wanted value to the set value. If a voltage
ramp is applied to the set value, the PA output
amplitude increases linearly.

The specification is closely linked to the high
data rate application, where there is no need for a
high control dynamic range, but for an accurate output
level control. The detector is very application-specific:
this is truly the part that has to be redesigned
accordingly to the frequency, the dynamic and the
process. The main part, which is the controller core,
has been designed in CMOS. It is a design platform
which is used into our controller family. The
specifications can be modified upon customer’s
requests.

1/8

VWA 50011 AAAADS Rev 0.2

VWA-50011 AA

Power Controller for high data rate
application

Features
— Temperature and process compensated

— Dynamic range: linear from 0.2 to 1 Vp (no
damage): single ended input.

— 2.9 to 3.3V voltage supply.
—  Setting value from 0.3 to 1.8V full scale.

—  External 509 resistor to the match the detector
input

— External capacitor for feedback loop stabilization.
Advantages

The level control using the VWA 50011 AA does not
have to be at “system level” as it is classically done.

The controller includes a peak detector which is
internally compensated (temperature and process). The
output level is only linked to the Set Value, applied to
the controller, independently of (Output-Level) VS (Gain
/ Level-Control) driver characteristics.

The driver characteristics dispersion (process) and
variation (temperature and aging) are compensated by
the control loop. A calibration at system level is no
longer required.

Applications

— 0C192-STM64-10GE long haul transmission
— SONNET —SDH optical systems

— Single MZ modulator solutions

— RZ DPSK coding
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Simplified Functional Block Diagram

Vin ~ Power L
>
Power
iz 11~ Vin

Peak detector iZ:::‘ _ PA gain / power control

2~ VSet J /ﬁimpliﬁer

VSet

A part of the signal to the driver (PA) output is coupled to the peak detector. It uses two equivalent
devices, one being used as reference. The actual signal level is the difference between the detected
signal and the reference. The detected signal level is compared to the wanted value VSet and a High
gain amplifier is used to close the loop. The signal to the High gain amplifier output, which control the
driver level, is such that Vin ~VSet.

A scalling and offset can be done thanks to the use of the gm (I/V) device, loaded by a resistor
depending on specific needs t is possible to have Vin (Driver Output Level) = a x VSet + B.
For the WVA 50011 AA,a~2,B=0
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Pad list and description

Pad number Pad Name Description

1 VCC bg POWER supply for the internal voltage / current
reference generator.

2 Gnd_bg Voltage / current generator GROUND

3 Gnd_ctrl Main controller (including the detector) ground

4 petrl ANALOG output: sets the PA gain level according the
setting level (vset)

5 InRF RF detector input

6 CAP ANALOG input / output: stabilization capacitor

7 VCC ctrl POWER supply for the main controller part

8 vset ANALOG input. Driver level setting value

9 enable DIGITAL: set the chip ON=1/OFF =0

Loop on DIGITAL: opens the loop = 0 / closes the loop = 1

10 If Loop_on = 0, pctrl stays unchanged independently to

vset and InRF.

Chip pad-out

VCC_ctrl CAP InRF
Xt Xt Xt
Vset X
enable X pctrl
Loop_onX
< Y X

VCC_bg GND_bg GND_ctrl
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Measurement setup:
Nominal operation
For a nominal operation condition with a given VSET, the control loop is:
o InRF - peak detector — high gain stage — gain control buffer — pctrl

The PA output is coupled to the controller input InRF. The signal to InRF input has to be in the 0.2 to 1Vp range. The
PA output level is controlled by the pad pctrl connected to the PA gain / power control pin. An external capacitor
(typically uF) has to be connected to CAP to stabilize the loop. The value required depends on the PA (Pout VS gain
control) transfer function.

VCC_ctrl_  CAP InRF

Vset

pctrl
enable

Loop_on

VCC bg GND_bg GND_ctrl

Power control characterization

The setup used to characterize the controller itself is slightly different to the previous one. The power source is directly
applied to the controller RF input (InRF) and then the control loop is:

o Vset —gm amplifier - high gain stage — gain control buffer — pctrl — (x-1)

An external inverter is required (x-1) to add 180° phase into the loop and ensure the stability. As the loop is not
designed to be used this way, additional decoupling capacitors may be required as well.

In the test condition reference PA is no longer required
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VCC_ctrl  CAP InRF

pctrl

VCC_bg GND_bg GND_ctrl
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Overall Specification

Parameter Conditions \ Min  Typ Max \ Units
Power supply: VCC ctrl and VCC bg
Supply Voltage VCC 2.9 3.3 \%
Supply Current* Enable High 6 10 mA
Shutdown Supply Current Enable Low 1 uA
InRF pad: detector input
Frequency Range (peak detector) 30 GHz
RF input voltage range (linear range) 0.2 1 Vpp
Slope (VSet / VRF pp) RF freq=10 GHz 1.8
Intercept RF freq=10 GHz 0 \Y
RF Input Resistance** 2 kOhm
RF Input Capacitance** 1 pF
Digital inputs: enable and Loop on
Logic Low 0.8 \Y
Logic High 1.8 \Y
VSET pad: setting value
VSet Input Range 0.4 1.8 \
VSet slew rate 16 V/us
VSet Input Resistance (CMOS gate) 30 MOhm
petrl pad: PA power control
Output Voltage Range (PA power Pctrl pin 0.2 VCC ctrl A%
control) -0.2
Output Current 14 mA
Output Slew Rate No Capacitor on Filter 20 V/uS
Output Buffer Noise 25 nV/\Hz
Die Size TBC 0.980 mm”2

* Not including the current control to the PA
** The 50Q matching is made with an external resistor
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On Chip Characteristics:

The following characteristics have been simulated using the “power control characterization” setup as previously
described. The power source is directly connected to the detector input and the loop is closed between pctrl and
VSET

The simulations have been made over process for 40, 27 and 100°C

w1
100000 I WSET

WEET
WIET

900.0M —|

SDD.DM{
700 DM{
qulnl DM—i
SDD.DM—:
4DD.DM—:
BDD.DM—:
ZDD.DM{

100.0h —
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Environment Parameters

Maximum ratings Symbols Min Typ Max Units
Operating temperature (case) Top -40 +100 °C

Handling

This product is sensitive to electrostatic discharge and
should not be handled except at a static free
workstation. Take precautions to prevent ESD; use
wrist straps, grounded work surfaces and recognized
anti-static techniques when handling the
VWA-50011 AA chip.

Care should be taken to avoid supply transient and over
voltage. Over voltage above the maximum specified in
absolute maximum rating section may cause permanent
damage to the device.
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Differential Coder
VWA-28-DIFF-SD

10 -28 Gb/s

Ordering information
Part Number: VWA 500023 AA

Description
The VWA 500023 AA chip is a NRZ differential coder Main Features
for high data rate application, typically 10 to 28 (tbc) SiGe BICMOS - Ft = 150GHz

Gb/s. The chip is designed in 0.18um SiGe BiCMOS 150

D 2
GHz process. ata rate up to 28Gb/s

3V /480 mW typical bias @ 27°C
The device has two high frequency differential inputs Single or differential input / output

(NRZ_in and Clock) and one differential high frequency Input amplitude (data and clock): 300mV pp
output (DIff_Out). The chip is 50Q single ended and Output amplitude: 800mV pp diff (400mV on each
100Q differential in and out. The chip can be used 50Q output)

single in and out. Temperature compensated

e ON and OFF state through an enable pin control

The input data stream is synchronized by the clock and
electrically coded to a differential format. If a logical
zero is present to the input, the output remains
unchanged: Qn+1=Qn. If a logical one is present to the
data input, the output value is changed at every rising Functional Block Diagram
edge of the clock: a constant one to the input gives a

continuous series of 01010 to the output.

The different parts of the chip are internally biased
using a voltage and currents reference circuit @nt VO emdle YOO
(Bandgap), in order to have the overall RF DX
characteristics of the chip, insensitive to the voltage
supply, the temperature and the process spread. An
enable input control pin is used to switch the chip ON

Bund Gag and ¢ uverd refeence
or OFF.
Three separate pins are used to bias the chip: one i
dedicated to the reference circuit, the second for the g
coder core (input buffers and coder core) and the last - Godes core
for the 50Q output driver. The 3 bias inputs can be m‘ e ek
separately filtered / decoupled in order to optimize the
overall chip performances. L
Jock bufe
Applications —
e NRZ to RZ DPSK data coding
e  Fiber transmission — DK
and ot
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Nrz_inx

Gnd6

Chip pin out

15
A

bq p

Gnd4
DriverOutx
VCCDriver
DriverQut
Gnd3

2/8

VWA 50023AAA DS Rev 0.4

Chip size: x/y = 980 / 1050 um X
— - S N -,.
Name Type Description
Gnd1* Bias in/out Ground for clock signal access. To be used with Gnd2 as ground plane for coplanar access.
CLKin RF input Clock signal input. Internally DC decoupled (no external series decoupling capacitor required). Is
100Q differential with CLKinx
CLKinx RF input Complementary clock signal input. Internally DC decoupled (no external series decoupling capacitor
required). Is 100Q differential with CLKin.
Gnd2* Bias in/out Ground for clock signal access. To be used with Gnd1 as ground plane for coplanar access.
GndCoder Bias in/out Coder core ground access. Is in series with an integrated inductor used to filter the common mode signal
due to switching. Can be grounded with an additional external inductor if needed.
Gnd3* Bias in/out Ground for signal driver output. To be used with Gnd4 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
not used.
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RFIC : VWA 50023 AA 3/8

VWA 50023AAA DS Rev 0.4

Vj vectra DATA SHEET VWA product-Line

VCCDriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.
DriverOutx RF output Complementary RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q:

has to be loaded if not used.

Gnd4* Bias in/out Ground for signal driver output. To be used with Gnd3 as ground plane for coplanar access.
VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the coder core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering
Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd5* Bias in/out Ground for input signal access. To be used with Gnd6 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source

by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the

external source by an external capacitor. Is 100Q differential refernced to Nrz_in.

Gnd6* Bias in/out Ground for input signal access. To be used with Gnd5 as ground plane for coplanar access.

enable Digital input | Chip enable: switches the chip ON or OFF.

> All pads are octogonal (w / | ym2) = 66 / 105; except VCC_Coder = 75/ 105
> Die thickness = 0.28 mm (11 mils)
> No metallization on back side
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RFIC : VWA 50023 AA 4/8

VWA 50023AAA DS Rev 0.4

Electrical specifications

Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VecBG Vce 3 \'
VccDriver 2.5 3 4 \'%
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VccBG; enable=0; T=27°C| VccBGO |(100°C) 0.01 15 (-40°C) 28 uA
VccDriver; enable=0; VccDriver0 27 pPA
T=27°C
Current VccCoder; enable=1 VccCoder1 20 mA
consumption
ON mode* VccBG; enable=1 VccBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 150 mA
Data input (Nrz_in and Nrz_inx)
Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp

Clock input (Clkin and Clkinx)

Input impedance Single and differential 100 Q
modes
Amplitude range** |Single or differential input 1 300 mVpp
Frequency range*** 25 GHz
Phase margin Thit/4
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RFIC : VWA 50023 AA 5/8

VWA 50023AAA DS Rev 0.4

Driver Output
Output impedance Single / Differential 50/100 Q
Common mode Referred to VCCDriver VCCDriver- Vv
voltage 0.350
Amplitude Single 400 mVpp

* OFF = enable =“0”, ON - enable=“1"
** The Min value corresponds to the sensitivity.
*** The frequency range is given in GHz for the clock signal. It corresponds to the data rate.

Absolute rating

Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VeeBG - Vce -0.5 4.6 \'
VccDriver
Digital input enable -0.5 4.6 Vv
Storage temperature TBC °C
ESD protection
Parameters Conditions Symbol Min. Typ. Max. Unit
HBM?* rating RF in/fout| Clk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 23 kV
HBM* rating bias VCC gnd 5.7 kV

*Human Body Model

Handling

ELECTROPLASTIC
DISCHARGE
SENSITIVE DEVICES

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.
Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the IC.

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 57
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice



jVvectra

RFIC : VWA 50023 AA 6/8

VWA 50023AAA DS Rev 0.4

Application schematic
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RFIC : VWA 50023 AA 718

VWA 50023AAA DS Rev 0.4

Output characteristics — simulated

Twvnical cader resnance: far -40 ( 1Y 27 ( 2) and 100 ( \°C - RC

Signal: ;
Data rate = 20 Gb/s ’
i
Clock: 3 ) M ‘ T RTETETTTIE = i | '
Frequency = 20 GHz f (! il (AT [ AR (i
NriverOnt: 500 lnaded .
DriverOutx: 500 loaded n MilIn ‘ | [ 11 l ?‘w ' H | BEER | ;’1 ( |
i (0 A
p-* i [ il LS s 00 s s 4 ‘PLP";r' B S i s —
Measurement @12.5Gbps on a VWA 00070 AB (6K Housing)
Clock In v Data & Data/ Input
=g
m..;""'""‘\‘;t:-"—“'— “N:_E:ﬂ
:‘:X%~‘ f':f-";i
; A A S
DATA Out & Out/ for an input sequence ‘01001111’ (100mV/div; 200ps/div)
i \ W« T e s
\‘11“1 N AN
| ] \ |
} [ ’ 1 . i I , R
G IO I
L 11 t i1 { ; tt 1] ’ i
Fr' oo y’w“f L I
e | LA ! v
Ay N
18 i —t-F—
I ! \ t4 | HEl
LUE T A
HHE Y | 1) =
N 'F lir./‘ w , w\‘ \ w’ M"‘
Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 59

Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice



jVvectra

RFIC : VWA 50023 AA

Ordering information :

8/8

VWA 50023AAA DS Rev 0.4

Product number | Package type Function Min Qty order
VWA 50023 AA | Die Differential Coder 10
VWA 00074 AB | QFN 3X3 Differential Coder 5
VWA 00078 AB | GPPO QFN Evaluation board Differential Coder 1
VWA 00070 AB | 6 K connector package Differential Coder 1

VWA Packaged Form Proposition

Handling

ATTENTION
OBSERVE
FRECAUTION FOR

HANDLING
ELECTROPLASTIC
DISCHARGE
SENSITIVE DEVICES

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.
Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when

handling the IC.
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RFIC : VWA 50024 AA 117

VWA 500024AAA DS Rev 0.2

NRZ to RZ
VWA-28-NRZtoRZ-SD

10-28 Gb/s

Ordering information

Part Number: VWA 50024 AA
Description

The VWA 50024 AA chip is a NRZ to RZ coder for high Main Features
data rate application, typically 10 to 28 (tbc) Gb/s. The : : B =
chip is designed in 0.18uym SiGe BICMOS 150 GHz E'fti ?ﬁ;"gs tOFZtSG;/SSOGHZ

process. 3V / 480 mW typical bias @ 27°C
The device has two high frequency differential inputs Single or differential input / output

(NRZ_in and Clock) and one differential high frequency Input amplitude (data and clock): 300mV pp
output (RZ_Out). The chip is 50Q single ended and Output amplitude: 800mV pp diff (400mV on each
100Q differential in and out. The chip can be used 50Q output)

single in and out. Temperature compensated

e ON and OFF state through an enable pin control

The input data stream is synchronized by the input
clock and electrically coded to the RZ format. The NRZ
input signal is converted to a Return to Zero signal,
each time that the clock is present at the input

The different parts of the chip are internally biased Functional Block Diagram
using a voltage and currents reference circuit
(Bandgap), in order to have the overall RF
characteristics of the chip, insensitive to the voltage

supply, the temperature and the process spread. An @nt VO emdie YOO
enable input control pin is used to switch the chip ON m [Z]
or OFF.

Three separate pins are used to bias the chip: one
dedicated to the reference circuit, the second for the g Gop and ¢ uvent refarerce
coder core (input buffers and coder core) and the last

for the 50Q output driver. The 3 bias inputs can be o ond
separately filtered / decoupled in order to optimize the s
overall chip performances. | Codes core v
datainy
A . gnd Data bufes _ OCutpin daver T

Applications
e Single MZ modulator NRZ to RZ coding
e Fiber transmission _‘7._\ Qock buter
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RFIC : VWA 50024 AA 2/7

VWA 500024AAA DS Rev 0.2

Chip pin out

l_'vq_p .k:;

=
a
@

Gnd5 Gnd4
Nrz_in DriverOutx
Nz inx VCCDriver
Gnd6 DriverOut
enable Gnd3
« VectraWave » logo bottom-left —
Chip stze: x/y = 980 / 1050 um yx
e S g o S
Name Type Description
Gnd1* Bias in/out Ground for clock signal access. To be used with Gnd2 as ground plane for coplanar access.
CLKin RF input Clock signal input. Internally DC decoupled (no external series decoupling capacitor required). Is
100Q differential with CLKinx
CLKinx RF input Complementary clock signal input. Internally DC decoupled (no external series decoupling capacitor
required). Is 100Q differential with CLKin.
Gnd2* Bias in/out Ground for clock signal access. To be used with Gnd1 as ground plane for coplanar access.
GndCoder Bias in/out Coder core ground access. Is in series with an integrated inductor used to filter the common mode signal
due to switching. Can be grounded with an additional external inductor if needed.
Gnd3* Bias in/out Ground for signal driver output. To be used with Gnd4 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
not used.
Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 62

Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice



jVvectra

RFIC : VWA 50024 AA

37

VWA 500024AAA DS Rev 0.2

VCCDriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.

DriverOutx RF output Complementary RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q:
has to be loaded if not used.

Gnd4* Bias in/out Ground for signal driver output. To be used with Gnd3 as ground plane for coplanar access.

VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the coder core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering

Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd5* Bias in/out Ground for input signal access. To be used with Gnd6 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source
by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the
external source by an external capacitor. Is 100Q differential refernced to Nrz_in.

Gnd6* Bias in/out Ground for input signal access. To be used with Gnd5 as ground plane for coplanar access.

enable Digital input | Chip enable: switches the chip ON or OFF.

> All pads are octogonal (w / | ym2) = 66 / 105; except VCC_Coder = 75/ 105
> Die thickness = 0.28 mm (11 mils)
> No metallization on back side

Electrical specifications

Website : www.vectrawave.com * Phone
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Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VecBG Vce 3 \'
VccDriver 25 3 4 \'
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VceBG; enable=0; T=27°C| VccBGO |(100°C) 0.01 15 (-40°C) 28 uA
VccDriver; enable=0; VccDriver0 27 pA
T=27°C

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France
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RFIC : VWA 50024 AA

4/7

VWA 500024AAA DS Rev 0.2

Current VccCoder; enable=1 VccCoder1 20 mA
consumption
ON mode* VccBG; enable=1 VccBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 160 mA
Data input (Nrz_in and Nrz_inx)
Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp
Clock input (Clkin and Clkinx)
Input impedance Single and differential 100 Q
modes
Amplitude range** | Single or differential input 1 300 mVpp
Frequency range*** 25 GHz
Phase margin Tbit/4
Driver Output
Output impedance Single / Differential 50/ 100 Q
Common mode Referred to VCCDriver VCCDiriver- \'
voltage 0.350
Amplitude Single 400 mVpp
* OFF - enable =“0”, ON = enable=“1"
** The Min value corresponds to the sensitivity.
** The frequency range is given in GHz for the clock signal. It corresponds to the data rate.
Absolute rating
Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VecBG - Vce -0.5 4.6 v
VccDriver

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice

64




jVvectra

RFIC : VWA 50024 AA 57

VWA 500024AAA DS Rev 0.2

Digital input enable -0.5 4.6 v
Storage temperature TBC °C
ESD protection
Parameters Conditions Symbol Min. Typ. Max. Unit
HBM* rating RF infout| Clk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 2.3 kV
HBM* rating bias VCC gnd 5.7 kV
*Human Body Model
Application schematic
Differential IN and OUT
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RFIC : VWA 50024 AA

Single-ended IN and OUT
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VWA 500024AAA DS Rev 0.2

VCC_en VerB0  MeoCoder
= -
'9.-"

e
ol

P
Lo

Byl Sngin WeoDrhier

i@ @

-1

Output characteristics — simulated @30Gbps from -40 to +100°C
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RFIC : VWA 50024 AA 717

VWA 500024AAA DS Rev 0.2

Measurement @12,5Gbps on a VWA 00071 AB (6K Housing)
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Ordering information :

Product number | Package type Function Min Qty order
VWA 50024 AA | Die NRZ to RZ_DPSK 10
VWA 00059 AA | QFN 3X3 NRZ to RZ_DPSK 5
VWA 00095 AA | GPPO QFN Evaluation board NRZ to RZ_DPSK 1
VWA 00071 AB | 6 K connector package NRZ to RZ_DPSK 1

VWA Packaged Form Proposition

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.

DlmmE
SENSITIVE DEVICES

é

O

Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when

handling the IC.
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RFIC : VWA 50029 AA

Description

The VWA 50029 AA chip is a duobinary coder for high
data rate application, typically 10 to 25 (tbc) Gb/s. The
chip is designed in 0.18um SiGe BICMOS 150 GHz
process.

The device has two high frequency differential inputs
(NRZ_in and Clock) and one differential high frequency
output (Duobinary_Out). The chip is 50Q single ended
and 1009 differential in and out. The chip can be used
single in and out.

The input data stream is synchronized by the input
clock and electrically coded to the duobinary format.
The output is a 3 level signal: a logical NRZ “0” input
always gives an analog “0V” output, as a logical “1”
input gives alternatively either “+V” or “-V” depending
on the previous “1” state.

The different parts of the chip are internally biased
using a voltage and currents reference circuit
(Bandgap), in order to have the overall RF
characteristics of the chip, insensitive to the voltage
supply, the temperature and the process spread. An
enable input control pin is used to switch the chip ON
or OFF.

Three separate pins are used to bias the chip: one
dedicated to the reference circuit, the second for the
coder core (input buffers and coder core) and the last
for the 50Q output driver. The 3 bias inputs can be
separately filtered / decoupled in order to optimize the
overall chip performances.

Applications
e Duobinary TX
e Fiber transmission

1/8

VWA 50029 AAAA DS Rev 0.5

Duobinary coder
VWA-28-DUO-SD

10-28 Gb/s

Ordering information
Part Number: VWA 50029 AA

Main Features

SiGe BiCMOS - Ft = 150GHz

Data rate up to 25Gb/s

3V /480 mW typical bias @ 27°C

Single or differential input / output

Input amplitude (data and clock): 300mV pp
Output amplitude: 800mV pp diff (400mV on each
50Q output)

Temperature compensated

ON and OFF state through an enable pin control

Functional Block Diagram
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RFIC : VWA 50029 AA

« VectraWave » logo bottom-left

Chip stze: x/y = 980 / 1050 um
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VWA 50029 AAAA DS Rev 0.5
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Name Type Description
Gnd1* Bias in/out Ground for clock signal access. To be used with Gnd2 as ground plane for coplanar access.
CLKin RF input Clock signal input. Internally DC decoupled (no external series decoupling capacitor required). Is
100Q differential with CLKinx
CLKinx RF input Complementary clock signal input. Internally DC decoupled (no external series decoupling capacitor
required). Is 100Q differential with CLKin.
Gnd2* Bias in/out Ground for clock signal access. To be used with Gnd1 as ground plane for coplanar access.
GndCoder Bias in/out Coder core ground access. Is in series with an integrated inductor used to filter the common mode signal
due to switching. Can be grounded with an additional external inductor if needed.
Gnd3* Bias in/out Ground for signal driver output. To be used with Gnd4 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistant with 50Q: has to be loaded if
not used.
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RFIC : VWA 50029 AA 3/8

VWA 50029 AAAA DS Rev 0.5

VCCDiriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.
DriverOutx RF output Complementary RF signal out. The driver uses a 50Q resistor load in order to be consistant with 50Q:

has to be loaded if not used.

Gnd4* Bias in/out Ground for signal driver output. To be used with Gnd3 as ground plane for coplanar access.
VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the coder core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering
Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd5* Bias in/out Ground for input signal access. To be used with Gnd6 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source

by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the

external source by an external capacitor. Is 100Q differential refernced to Nrz_in.

Gnd6* Bias in/out Ground for input signal access. To be used with Gnd5 as ground plane for coplanar access.

enable Digital input | Chip enable: switches the chip ON or OFF.

> All pads are octogonal (w / | pm2) = 66 / 105; except VCC_Coder =75/ 105
» Die thickness = 0.28 mm (11 mils)
» No metallization on back side
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RFIC : VWA 50029 AA 4/8

VWA 50029 AAAA DS Rev 0.5

Electrical specifications

Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VccBG Vce 3 \'
VccDriver 2.5 3 4 v
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VccBG; enable=0; T=27°C| VccBGO |(100°C) 0.01 15 (-40°C) 28 uA
VccDriver; enable=0; VccDriver0 27 pPA
T=27°C
Current VccCoder; enable=1 VccCoder1 160 mA
consumption
ON mode* VccBG; enable=1 VceBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 20 mA
Data input (Nrz_in and Nrz_inx)
Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp

Clock input (Clkin and Clkinx)

Input impedance Single and differential 100 Q
modes

Amplitude range** |Single or differential input 1 300 mVpp

Frequency range*** 25 GHz
Phase margin Tbit/4
Driver Output
Output impedance Single / Differential 50/ 100 Q
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\Y/ Vectra

RFIC : VWA 50029 AA 5/8

VWA 50029 AAAA DS Rev 0.5

Common mode Referred to VCCDriver VCCDiriver- \'
voltage 0.350
Amplitude Single 400 mVpp

* OFF - enable =“0”, ON = enable=“1”"
** The Min value corresponds to the sensitivity.
*** The frequency range is given in GHz for the clock signal. It corresponds to the data rate.

Absolute rating

Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VeccBG - Vce -0.5 4.6 \)
VccDriver
Digital input enable -0.5 4.6 \'
Storage temperature TBC °C

ESD protection

Parameters Conditions Symbol Min. Typ. Max. Unit
HBM* rating RF infout| Clk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 23 kV
HBM* rating bias VCC gnd 5.7 kV

*Human Body Model
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jvectra

RFIC : VWA 50029 AA 6/8

VWA 50029 AAAA DS Rev 0.5

Application schematic

Differential IN and OUT
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RFIC : VWA 50029 AA 718

VWA 50029 AAAA DS Rev 0.5

Output characteristics - simulated
Typicalcoder response: for -40 (_1), 27 (_2) and 100 (_3)°C

E"‘ | R
Clock: &
Fre quency = 20 GHz S
Amplitude = 300 mVpp £ §
kit i
Signal: |
Data rate = 20 Gb/s - NRZ \
Amplitude = 300 mVpp ﬁ L
DriverQut: 500 loaded 235-: o B ."'1‘1 i | | / {ITi/ ‘| i‘&”'-&}
< 261+ | } l \ !
Zind i ; ['J 1) A’\ 7 f
N__J \ e JJ‘ ]
DriverQutx: 500 loaded 92:’2: m -
Lan,
Eye diagram measurement @12.5Gbps
Measurement conditions: single-ended IN and OUT, measured directly to the chip output
27 May 2009 14:30
ot | 2potemsn | GOV | Savin | mezmopun | 1o | G |
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jVvectra

RFIC : VWA 50029 AA 8/8

VWA 50029 AAAA DS Rev 0.5

Measurement conditions: single-ended IN and OUT, measured after driver

Eib Control  Setup Measure Calborate  Utiities  Help 27 May 2009 1850 m
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Ordering information :

Product number | Package type Function Min Qty order
VWA 50029 AA | Die Duo binary coder 10
VWA 00058 AA | QFN 3X3 Duo binary coder 5
VWA 00094 AA | GPPO QFN Evaluation board Duo binary coder 1
VWA 00072 AB | 6 K connector package Duo binary coder 1

VWA Packaged Form Proposition

ATTENTION
OBSERVE
"“mﬂém ‘
These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.

Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the IC.
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\Y/ Vectra

RFIC : VWA 50030 AA 1/6

VWA 50030 AAAA DS Rev 0.3

Differential Amplifier
VWA-40-DIA-SD
DC—-40 Gb/s
Description Ordering information
The VWA 50030 AA chip is a limiting - high gain Part Number: VWA 50030 AA
differential amplifier for high data rate application,
typically 10 to 40 Gb/s. The chip is designed in 0.18um Main Features

SiGe BiCMOS 150 GHz process.
The chip can be used in various ways:

SiGe BICMOS - Ft = 150GHz
Data rate up to 25Gb/s
3V /480 mW typical bias @ 27°C
Single or differential input / output
Input amplitude: 300mV pp
Output amplitude: 800mV pp diff (400mV on each
e Limiting amplifier, using the high linear gain to 509 output)
saturate the input signal. Temperature compensated
ON and OFF state through an enable pin control

e Single ended input to differential output
transformer, by grounding through a capacitor
one of the inputs.

e Cross point adjustment can be done by tuning
the DC levels between the two inputs.

The amplifier is a 6 stages amplifier, giving typically

60dB linear gain. When in saturation, the output . .
amplitude is 400 mV pp single ended (800 mV Functional Block Diagram
differential pp).

The different parts of the chip are internally biased
using a voltage and currents reference circuit
(Bandgap), in order to have the overall RF
characteristics of the chip (especially the output i
amplitude), insensitive to the voltage supply, the ' o e
temperature and the process spread. An enable input PRPRDS E
control pin is used to switch the chip ON or OFF.

Three separate pins are used to bias the chip: one
dedicated to the reference circuit, the second for the
amplifier core (input buffers and amplifier core) and the I Il
last for the 50Q output driver. The 3 bias inputs can be ot KA %

Band Gap sad cottest refecence

separately filtered / decoupled in order to optimize the —
overall chip performances. Litng apihor

ona Oota bulles Oulpeat drver

Applications I 1
e Limiter.

e Single to differential transformation.

e Cross point control.
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jVvectra

RFIC : VWA 50030 AA 2/6

VWA 50030 AAAA DS Rev 0.3

Chip pin out

1Bus
x|bug

60 puo
Bq 00N

<
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Q.
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Gnd2
Gnd3
) DriverOutx
Nrz_in
) VCCDriver
Nrz_inx
DriverOut
Gnd4
« VectraWave » logo bottom-left
Chip size: x/y = 980 / 900 um |Y 3 o
X =2 =
()
Name Type Description
enable Digital input Chip enable: switches the chip ON or OFF.
Gnd1* Bias in/out Ground for the driver output stage. To be used with Gnd2 as ground plane for coplanar access.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
not used.
VCCDriver Bias in/out Positive bias for the driver output stage. The DC common output level to the output is directly dependent
to this value.
DriverOut RF output RF signal out. The driver uses a 50Q resistor load in order to be consistent with 50Q: has to be loaded if
not used.
Gnd2* Bias in/out Ground for the driver output stage. To be used with Gnd1 as ground plane for coplanar access.
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jVvectra

RFIC : VWA 50030 AA 3/6

VWA 50030 AAAA DS Rev 0.3

Snglx Digital out High (VCC) if no input signal

Sngl Digital out High if input signal: Snglx complementary

VCC_Coder | Bias in/out Main chip bias: biases the chip drivers, the amplifier core and the first driver stages.

VCC_bg Bias in/out Chip reference voltage and current bias. Is separated from the main bias to ensure a proper DC filtering

Gnd_bg Bias in/out Chip reference voltage and current ground. Is not physically connected to the RF grounds.

Gnd3* Bias in/out Ground for input signal access. To be used with Gnd4 as ground plane for coplanar access.

Nrz_in RF input Digital signal input. DC is present on the access. Has to be DC decoupled from the external source
by an external capacitor. Is 100Q differential referenced to Nrz_inx.

Nrz_inx RF input Complementary digital signal input. DC is present on the access. Has to be DC decoupled from the
external source by an external capacitor. Is 100Q differential referenced to Nrz_in.

Gnd4* Bias in/out Ground for input signal access. To be used with Gnd3 as ground plane for coplanar access.

» All pads are octogonal (w / | pm2) = 66 / 105; except VCC_Coder = 75/ 105
» Die thickness = 0.28 mm (11 mils)
» No metallization on back side
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jVvectra

RFIC : VWA 50030 AA 4/6

VWA 50030 AAAA DS Rev 0.3

Electrical specifications

Electrical Conditions Symbol Min. Typ. Max. Unit
parameters
Chip bias
Supply voltage VccCoder — VccBG Vce 3 \")
VccDriver 25 3 4 \'
Current VccCoder; enable=0; VccCoder0 3 nA
consumption T=27°C
OFF mode*
VccBG; enable=0; T=27°C| VccBGO |(100°C) 0.01 15 (-40°C) 28 uA
VccDriver; enable=0; VccDriver0 27 pA
T=27°C
Current VccCoder; enable=1 VccCoder1 90 mA
consumption
ON mode* VccBG; enable=1 VccBG1 (-40°C) 2 (100°C) 2.5 mA
VccDriver; enable=1 VccDriver1 16 mA
Data input (Nrz_in and Nrz_inx)
Input impedance Single and differential Zin 100 Q
modes
Amplitude range** | Single or differential input 2 300 mVpp
Frequency range*** 0 40 GHz
Driver Output
Output impedance Single / Differential 50/100 Q
Common mode Referred to VCCDriver VCCDriver- \'
voltage 0.350
Amplitude Single 400 mVpp
* OFF - enable =“0”, ON - enable=“1”"
** The Min value corresponds to the value which saturates the Driver output.
*** The frequency range is limited for low frequency, by the external decoupling capacitors.
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jVvectra

RFIC : VWA 50030 AA

5/6

VWA 50030 AAAA DS Rev 0.3

Absolute rating

Parameters Conditions Symbol Min. Typ. Max. Unit
Supply voltage VccCoder — VecBG - Vce -0.5 4.6 \'
VccDriver
Digital input enable -0.5 4.6 Vv
Storage temperature TBC °C
ESD protection
Parameters Conditions Symbol Min. Typ. Max. Unit
HBM* rating RF in/out| CIlk, NRZin DriverOut 0.9 kV
HBM* rating analog enable 2.3 kV
HBM* rating bias VCC gnd 5.7 kV

*Human Body Model

Application schematic

Single IN, Differential OUT with cross point modification
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jVvectra

RFIC : VWA 50030 AA 6/6

VWA 50030 AAAA DS Rev 0.3

Measurement conditions on a VWA 00087 AA (6K connectors Housing):

Parameters VEE | IEE Data In DataIn/ | Tlabo | Débits | Logique | trigger Longueur trame

Conditions -3 100 100 32 12.5 positive 12.5 2731-1

Unités Vv mA mv mv °C Gbps GHz bits

Data out and Data Out/
Data out and Data Out/ _ Amplitude : 100mV/div ; Time : 20ps/div.
Amplitude : 40mV/div ; Time : 20ps/div

Ordering information :

Product number Package type Function Min Qty order
VWA 50030 AA Die Differential Limiting Amplifier 10
VWA 00057 AA QFN 3X3 Differential Limiting Amplifier 5
VWA 00096 AB GPPO QFN Evaluation board Differential Limiting Amplifier 1
VWA 00087 AB 6 K connector package Differential Limiting Amplifier 1

VWA Packaged Form Proposition

¥ EHO|

ATTENTION
OBSERVE
PREGAUTION FOR
HAMDLING

ELECTROPLASTIC
DISCHARGE
SENSITIVE DEVICES

These products are sensitive to electrostatic discharge and should not be handled except at a static free workstation.
Take precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the IC.
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RF Amplifiers : VWA 00005 BA

Description

The VWA-0R518-MP-1421 is a broadband single
stage GaAs MMIC amplifier module, which provides up
to 14dB gain from 0.5 GHz to 18 GHz and delivers
+21 dBm of output power, with less than 6 dB Noise
Figure within the bandwidth. This unit can be provided
with a matching in phase of +/- 10°. This unit is
designed for Ultra Wideband applications and is ideal
for ECM, T&M, driving E/O modulator with RF signal as
well as others RF applications. This amplifier has single-
ended input and output, and SMA field replaceable RF
connectors (male or female).

Typical Characteristics (25°C)

1/2

VWA 00005 BAAA DS Rev 1.11

VWA-0R518-MP-1421

14dB Gain 0,5 to 18GHz Ultra Wideband
Medium Power Amplifier Module

Featu

res

— Ultra Wideband

— High Gain

— Low Noise Figure

— High power

— 50 Ohm impedance
- Single +12V supply

Electrical Parameters Symbols Min Typ Max Units
High Freguency Response (-3 dB) BWhiqh 18 GHz
Low Freguency Response (-3 dB) BWiow 500 MHz
Averaged Gain G 14 17 dB
Gain Flatness AG -1,5 +1,5 dB
Noise Figure (@ +55°C) NF 6 dB
Input Return Loss S11 -8 -10 dB
Output Return Loss S22 -8 -10 dB
Output Power @ 1dB gain compression Pias +21 dBm
Bias Voltage Vbias +10 +12 + 15 \Y
Drive Current L 260 mA
Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -20 +70 °C
Storage temperature Tstg -55 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Typ Max Units
Supply Voltage Vhias max +15 V
Lead soldering temperature 250 °C
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RF Amplifiers : VWA 00005 BA 2/2

VWA 00005 BAAA DS Rev 1.11

Typical measurements

Si1 REFL  LOG MAG. $21 TRANS  GRP DLY

Noise Figure Output Power S Parameters
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Mechanical characteristics Pin out
(dimensions in mm)
¢ = Pin Nb Designati
A gnation
— = E!
76,8 1 Input
i mug| Ol 4;1 2 Output
g @ ﬁ ’_ 72} 3 Vhias
© S ik 4 Ground
o o ;t
fad
23,6 6,2
4
o L] o
Dime:sions in mm - 3x02.5
1,6
Handling
This product is sensitive to electrostatic discharge and
should not be handled except at a static free Ordering information

workstation. Take precautions to prevent ESD; use .
wrist straps, grounded work surfaces and recognized Part number Operatlgig Connector | Connector
anti-static  techniques  when  handling  the temp. °C In Out
VWA-0R518-MP-1421 module. VWA 00005 BA | -20/ + 70 |SMA female |SMA female
ATTENTION

. ‘ Options on demand:

BLSCTROPLASTIC \ — Input and output RF connectors

SENSITWE DEVICES —  Operating temperature -40/+85°C
Care should be taken to avoid supply transient and over
voltage. Over voltage above the maximum specified in
absolute maximum rating section may cause permanent
damage to the device.
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jVvectra
RF Amplifiers : VWA 00006 AA 1/2

VWA 00027 AAxx DS Rev 1.41

VWA-0R518-MP-2521

25dB Gain 0,5 to 18GHz Ultra Wideband
Medium Power Amplifier Module

Description

The VWA-OR518-MP-2521 is a broadband dual stage Features

GaAs MMIC amplifier module, which provides up to — Ultra Wideband
25dB gain from 0.5 GHz to 18 GHz and delivers — Very High Gain

+21 dBm of output power, with less than 5.5 dB Noise - Very Low Noise Figure
Figure within the bandwidth. This unit is designed for — High power

Ultra Wideband applications and is ideal for ECM, T&M,
driving E/O modulator with RF signal as well as others
RF applications. This amplifier has single-ended input
and output, and SMA field replaceable RF connectors
(male or female).

— 50 Ohm impedance
- Single +12V supply

Typical Characteristics (25°C)

Electrical Parameters Symbols Min Typ Max Units
High Frequency Response (-3 dB) BWhigh 18 GHz
Low Frequency Response (-3 dB) BW, o 500 MHz
Averaged Gain G 24 29 dB
Gain Flatness AG -1,5 +1,5 dB
Noise Figure (@ +55°C) NF 5,5 dB
Input Return Loss Si1 -8 -10 dB
Output Return Loss S22 -8 -10 dB
Output Power @ 1dB gain compression Pids +21 dBm
Bias Voltage Vbias +10 +12 + 15 v
Drive Current Iy 400 mA
Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -20 +70 °C
Storage temperature Tetg -55 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Typ Max Units
Supply Voltage Vhias max +15 Vv
Lead soldering temperature 250 °C
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RF Amplifiers : VWA 00006 AA 2/2

VWA 00027 AAxx DS Rev 1.41

Typical measurements

Noise Figure Output Power @ 1dB S Parameters
compression
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Handling

Ordering information

This product is sensitive to electrostatic discharge and
should not be handled except at a static free
workstation. Take precautions to prevent ESD; use
wrist straps, grounded work surfaces and recognized
anti-static techniques when handling the

Part number | Operating | Connector | Connector
temp. °C In Out
VWA 00027 AA | -20/ + 70 |SMA female |SMA female

VWA-0R518-MP-2521 module. Options on demand:
ATTENTION — Input and output RF connectors
g SISERVE ‘ — Operating temperature -40/+85°C

HANDLING
ELECTROPLASTIC
Care should be taken to avoid supply transient and over
voltage. Over voltage above the maximum specified in

absolute maximum rating section may cause permanent
damage to the device.
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VWA 00007 ABxx DS Rev 1.41

VWA-00R12-MP-2320

23dB Gain 10MHz to 2GHz High IP3
Medium Power Amplifier Module

Description

The VWA-00R12-MP-2320is a broadband dual stage Features
GaAs MMIC amplifier module, providing up to 23 dB — High Linearity
gain from 10 MHz to 2 GHz and delivering up to — High power
+24 dBm output power, with less than 7.5 dB Noise — High Gain
Figure within the Bandwidth. This unit is designed for — Wideband
Ultra Wideband applications and is ideal for ECM, T&M, — Low Noise Figure
driving E/O modulator with RF signal as well as others — 50 Ohm impedance
RF applications. This amplifier has single-ended input — Single +12V supply
and output, and SMA field replaceable RF connectors
(male or female).
Typical Characteristics (25°C)
Electrical Parameters Symbols Min Typ Max Units
High Frequency Response (-3 dB) BWhigh 2 GHz
Low Frequency Response (-3 dB) BW o, 10 MHz
Averaged Gain G 23 dB
Gain Flatness AG -1 +1 dB
Noise Figure (@ +55°C) NF 8,5 dB
Input Return Loss Si11 -8 -10 dB
Output Return Loss S22 -8 -10 dB
Output Power @ 1dB gain compression Pids +20 +24 dBm
Bias Voltage Vhias +10 +12 + 15 v
Drive Current Ly 400 mA
Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -20 +70 °C
Storage temperature Tetg -45 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Typ Max Units
Supply Voltage Vhias max +12 +15 Vv
Lead soldering temperature 250 °C
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RF Amplifiers : VWA 00007 AB 2/2

VWA 00007 ABxx DS Rev 1.41

Typical measurements
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.040000 GHz 2.437550  0.040000 oz 2.487550
2GHz 24.3 521 TRANS LD MAG. $22 REFL  LOG MAG. 3 2.913029 GHz
- »20.000 dB 2.000 dE/DIY »Q.00Q dB 5.800 dB/DIV 22.492 dB

L 1 0.0990E0 GHz
22.452 dB

IP3 +33dBm -

Harmonic @

output '27dBC ........... IS S S ot \lw\fﬁ“f/ ........ HARKER RERDOUT
=+20dBm ©.040000 GHz. 2.437550  0.04a008 6z 2. 457550 FURLTIONS

T0a Mz

Spurious <-60dBc

Mechanical characteristics Pin out
(dimensions in mm)

4 x through tapped holes M3 screw fixation

/

RF |NPUTH— f< AN RF OUTPUT

\vj \v2) g:_1
—4HE ]%‘— ‘‘‘‘‘‘‘‘‘‘‘ =

gl g H_ @ (2\7 _B R g & Pin Nb Designation
Iy

2 +12V m:Q ~ | GND 2 Output

|\ \\ 3 Ground

3,00 23,80 4 Vbias

3,00

29,80

ATrEHnm ‘
el
HAMDLING
. ELECTROPLASTIC \
DISCHARGE
Handllng SENSITIVE DEVICES

This product is sensitive to electrostatic discharge and
should not be handled except at a static free
workstation. Take precautions to prevent ESD; use
wrist straps, grounded work surfaces and recognized
anti-static techniques when handling the
VWA-00R12-MP-2320 module.

Ordering information

Care should be taken to avoid supply transient ar!c! over Part number | Operating | Connector | Connector
voltage. Over voltage above the maximum specified in temp. °C In Out

absolute maximum rating section may cause permanent VWA 00007 AA | -20/ + 70 |SMA female | SMA female
damage to the device.

Options on demand:
— Input and output RF connectors
— Operating temperature -40/+85°C
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VWA 00027 AAxx DS Rev 1.41

VWA-0R518-MP-2521

25dB Gain 0,5 to 18GHz Ultra Wideband
Medium Power Amplifier Module

Description

The VWA-OR518-MP-2521 is a broadband dual stage Features
GaAs MMIC amplifier module, which provides up to — Ultra Wideband
25dB gain from 0.5 GHz to 18 GHz and delivers — Very High Gain
+21 dBm of output power, with less than 5.5 dB Noise - Very Low Noise Figure
Figure within the bandwidth. This unit is designed for — High power
Ultra Wideband applications and is ideal for ECM, T&M, — 50 Ohm impedance
driving E/O modulator with RF signal as well as others - Single +12V supply
RF applications. This amplifier has single-ended input
and output, and SMA field replaceable RF connectors
(male or female).
Typical Characteristics (25°C)
Electrical Parameters Symbols Min Typ Max Units
High Frequency Response (-3 dB) BWhigh 18 GHz
Low Frequency Response (-3 dB) BW, 500 MHz
Averaged Gain G 24 29 dB
Gain Flatness AG -1,5 +1,5 dB
Noise Figure (@ +55°C) NF 5,5 dB
Input Return Loss Si1 -8 -10 dB
Output Return Loss S22 -8 -10 dB
Output Power @ 1dB gain compression Pids +21 dBm
Bias Voltage Vbias +10 +12 + 15 Vv
Drive Current I 400 mA
Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -20 +70 °C
Storage temperature Tetg -55 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Typ Max Units
Supply Voltage Vhias max +15 Vv
Lead soldering temperature 250 °C
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VWA 00027 AAxx DS Rev 1.41

Typical measurements

Noise Figure Output Power @ 1dB S Parameters
compression
o ilﬂlngEﬂH;IB s Nﬂﬁ.ﬁ.ﬁnﬂ dE/DIU izilsﬂT.F;ﬁnNﬂSps o DL‘(EB.BQB ps/DIY CH 3 - 821
1 AEFERCICE PLANE
‘ ; ‘ ‘ ‘ ‘ | ‘ I \ E o Mﬂgﬁg@éma GHz
it o M_V..,._‘Ar""‘ 28.387 dB
f{a\ . E a PHMARKER TO HAX
B et | 3 ﬁ | ”i HARKER TO HIN
el Sl SR g ] y I 1 9.489550 Gz
= 8.040000 GHz 20.020000 0.Q40000 GHz 20.020000 28,241 a8
Sél TRANS LOG MAG. 322 REFL LOG HAG. 3 18.822808 GHz
77777 »25.000 dB 2.900 dB/DIU  »@.000 dB 5.000 dB/DIU 23.991 dB
T T T 0 2 ‘ [ & 10 1?2 14 18 18 1 H
i f(GHz) F"“"_i\
508 iz 185 Gz pa
:
q
i/ Vi
\NIJ \ MARKER READOUT
0.040000 GHz 20.920000 @.040000 GHz 20.0z0000 FUNCTIONS
. i Pin out
Mechanical characteristics
(dimensions in mm)
26,8
n Pin Nb Designation
o
(oA}
imE ) E i 1 Input
L - 2 Output
10,5 3 Vbias
2o Wﬂ 4 Ground
5 [ } i [ 5 v,
ig H o)
| 1 = [T &0
© = H (@
| H HO [
et TOP
> — 2l p—
" = ‘J
T 5
o2 0 |2 ], ==

Handling

This product is sensitive to electrostatic discharge and
should not be handled except at a static free
workstation. Take precautions to prevent ESD; use
wrist straps, grounded work surfaces and recognized
anti-static techniques when handling the

Ordering information

Part number | Operating | Connector | Connector
temp. °C In Out
VWA 00027 AA | -20/ + 70 |SMA female |SMA female

VWA-0R518-MP-2521 module. Options on demand:
ATTENTION — Input and output RF connectors
e ‘ - Operating temperature -40/+85°C

HANDLING
ELECTROPLASTIC
Care should be taken to avoid supply transient and over
voltage. Over voltage above the maximum specified in

absolute maximum rating section may cause permanent
damage to the device.
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VWA-000267 ABAA

8,5to 11,5 GHz - 27 dB — +39dBm
High Power Amplifier MMIC

Description Features

3 stages High Power pHEMT GaAs Amplifier
Small Surface Mount Package Device

Wide band : 8,5 to 11,5 GHz

High Output Psat > +39 dBm

Large signal gain : 27dB

509, AC coupled RF input and output,
Power supply: 2,2 A @ +8 V; Vg=-1,4V

8 x8x3 mm

The VWA-000267-ABAA is a 3 Stages analog High
power Surface Mount Package amplifier operating in
the frequency range 8 to 12 GHz.

The SMD package include is a cascaded 3 stages
amplifier designed in 0.25um pHEMT process, and its
decoupling circuit interfaces.

The devices is capable of more than +39 dBm output
power at P sat, and provide 27dB of large signal gain . .
from 9 to 11 GHz with less than 0,5dB of Gain Applications
variation. The package has been optimized to provide
high efficiency, supply current is as low as 2,2 A with
VD=+8V, when delivering +39 dBm output power, in

pulse mode. X band High Power amplifier

Broadband communication
Radar
Test and measurement

GDHSII file is available for mechanical design.

Dimensions Ordering information

Product code
VWA 000267 AB, SMD Device
VWA 000267 AB, EVB, with power supply

(8 X8 X3 mm) Functional Block Diagram
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RF Amplifiers : VWA 000267 ABAA

Typical Characteristics:

Tamb = 25°C, VD = +8V, ID = 2,2A, measured in pulsed mode for F= 10 KHz and duty cycle 10%.

2/4

VWA_000267 ABAA_DS_Rev1.pdf

Parameter measured in pulse mode Symbol | Min Typ Max | Unit

Frequency range F 8 12 | GHz

Small signal Gain from 8 to 12 GHz G 24 dB

Large signal Gain flatness from 9 to 11 GHz AG +/- 0,25 dB

Input adaptation from 8 to 12 GHz S11 10 dB

Output adaptation from 8 to 12 GHz S22 10 dB

Saturated output power PSat +39 dBm

Operating Drain supply voltage VD 8 Vv

Supply current total for Vg= -1,4V ID 2,2 A
Environmental parameters

Environment Parameters Symbols Min Max Units
Storage temperature Tst -55 +85 °C
Operating temperature Top -40 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Max Units

Compression level Cmp 6 dbc
Drain Voltage without RF input VD 10 Vv
Supply Quiescent current ID 2,8 A
Supply current in saturation ID_Sat 4 A
RF input power (In) Pin max +15 dBm

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.
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Typical test results

Test in pulse mode on evaluation board:
At Room temperature.

- Pulse width 10ps
- Duty cycle 10%
- Vd pulsed = 8V

Pout = f (Pin) from 8 to 12 GHz

]

Pout {dBm)
-4

w
=

R

Gain = f (Pin) from 8 to 12 GHz

——-0,8
—m—42

g 7,2

z 82

5 ——9,2

© —e—10,2

g ——112

[ —122
13,2

8 85 9 95 10 10,5 1 11,5 12
Frequency (GHz)
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Package dimensions (mm)

fr———
T [e

R — -
[oe) P — GND —T
VECTRAWAVE

JWA 0000267 ARA

xy-ab-123

Vue de dessus

I
!
Pin Out
Pin Definition Pin Definition
1 RF Input 6 RF Output
2 Vd 7 Vd
3 Vg & GND
4 GND 9 Vd
5 Vvd 10 Vg
Handling

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the VWA-0000267-ABAA SMD device.

HAMDLING
ELECTROFPLASTIC
DISCHARGE
SENSITIVE DEVICES
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VWA 00020 AB xx DS Rev 0.2

VECTRAWAVE

VWA 00020 AA
SN - 56 01011

Description

The 10G-PSD-7 is an analog phase shifter with
integrated variable gain amplifier and output power
amplifier in SMD package.

The device is capable of more than 360° phase shift
(up to 600°), and is working from 8 to 12 GHz. The
output amplifier is designed to deliver 7Vpp (up to
8Vpp) with low distortion. The variable gain amplifier
has a wide dynamic range, from -10dB to +30 dB gain.
A power detector, with reference diode, is also
included, giving a direct measurement of the output

10G-PSD-7

X Band analog phase shifter
with integrated MPA

Features

— 16x16 mm2 SMD

— 48 pins w/1mm pitch

- 50Q RF Single ended input and output
— AC coupled

— Wide band : 8 - 12 GHz

— Wide phase shift from 0 to >360°

— Low power <4W @ 7Vpp

- +8V and -3.3V voltage supply

— High output level, up to 8Vpp

— Wide dynamic gain control -10dB to +30dB
— Phase shift command

power.
— Gain command
— Output level detection
. . — Ref diode output
Applications
e X band phase control 2 path
e Radar K v
: Elllgglr( transmission MUX CMD ::': | Driver | {,;I%EE
e 10Gps |
RZ-DPSK
CW Laser || LiNbO, MZ Modulator || LiNbO, MZ Modulator ] Optical output
l— vdd Vee _l Ref- Ref+
L__I.‘_-j
Vph > Bias & Control —_—
P D étection Vdet
Vcag t 1
AD
- Power 11 .
In —| || Interface ™| Upto . > Out
I I 600 deg Driver |

ANALOG PHASE SHIFTER FUNCTIONNAL BLOCK DIAGRAM
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VWA 00020 AB xx DS Rev 0.2

Typical Characteristics (ambiant 25°C on heat sink otherwise stated)

Parameter Symbol | Conditions Min Typ Max | Unit Comment
Positive supply voltage VDD 7.6 8 8.4 Vv

Negative supply voltage VEE -3.47 -3.3 -3.14 |V

Positive supply current IDD 200 300 400 mA

Negative supply current 1IEE 6 10 mA

Input frequency F 9.95 10.709 | 11,5 | GHz Note 1
Input impedance adaptation | S11 50 Ohm -13 -10 dB

Output impedance | S22 50 Ohm -11 -10 dB

adaptation

Input amplitude Vin 300 1000 | mVpp Note 2
Output amplitude max Voutmax | With AGC 7 Vpp

Output amplitude min Voutmin | With AGC 2 Vpp

AGC amplitude control | Vagc Vout and Vin from -2.0 0 \'

voltage Min to Max

AGC gain slope Sagc Monotonic 100 mV/Vpp

AGC input impedance Zagc 1 000 Ohm

Min output controlled phase | Ph delay | Vph from min to 0 150 | ps Note 3
delay max

Phase delay control voltage | Vph -2 -14 |V

Phase delay control slope Sph 270 ps/V Note 3
Vph input impedance Zph 1 300 Ohm

Second harmonic H2 -30 -20 dB

Third harmonic H3 -30 dB

Power detector output | Vdet Vout = Max 3.5 5.5 Vv Note 3
voltage Vout = Min

Output voltage variation | ApnWout | Vph from Min to 2 dBpp

with phase delay control Max

Phase delay variation with | AtPh Input and controls 0.25 0.4 ps/°C
temperature delay = constants

Phase delay variation with | AgPh Vout from Min to 5 ps

gain control delay Max

Note 1 : phase shift frequency range is from 8GHz to 12GHz

Note 2 : input dynamic range to get output dynamic range from 2 to 7 Vpp
Note 3 : 11.1 GHz

Environment Parameters Symbols Min Max Units
Operating temperature Case (bottom) Top -5 +75 °C
Storage temperature Case (bottom) Tetg - 40 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive supply voltage VDD oy 0 +9 Vv
Negative supply voltage VEE max -3.5 0 V
Storage temperature - Case (bottom)- Tst 125 °C
Output controlled phase delay voltage command Ph delay VEE VDD Vv
Phase delay control voltage command Vph VEE VDD Vv
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Pin out and pin description

Pad # | Function Pad # | Function Pad # | Function Pad # | Function

1 Ground 13 Ground 25 Ground 37 Ground

2 Ground 14 Ground 26 Ground 38 Ground

3 Ground 15 Ground 27 Ground 39 Ground

4 Ground 16 Vph 28 Output 40 Ground

5 Ground 17 Ground 29 Ground 41 Ground

6 Ground 18 Vee 30 Vdet 42 vdd
7 Ground 19 Ground 31 Ground 43 Ground

8 Ground 20 NC 32 Ref Det + 44 Vagc
9 Ground 21 Ground 33 Ground 45 Ground
10 Input 22 Ground 34 Ref Det - 46 Ground
11 Ground 23 Ground 35 Ground 47 Ground
12 Ground 24 Ground 36 Ground 48 Ground

0.4 TB01E]

Handling

This product is sensitive to electrostatic discharge and Care should be taken to avoid supply transient and over
should not be handled except at a static free voltage. Over voltage above the maximum specified in
workstation. Take precautions to prevent ESD; use absolute maximum rating section may cause permanent
wrist straps, grounded work surfaces and recognized damage to the device.

anti-static techniques when handling the
10G-PSD-7 module.

ATTENTION ‘ Bias On/Off procedures
PRAECAUTION FOR
HAMDLING
;Eﬁuz fmh SE'CB ‘ g \ Bias On Bias Off
RF Vvdd
Vph Vagc
Ordering information Vee Vee
Vagc Vph
Product code Name vdd RF
VWA 00020 AB | 10G-PSD-7 7V SMD Phase shifter
VWA 00039 AB | Demonstration board equipped
w/phase shifter VWA 00020 AB
Other product variants are existing = contact us
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RF Signal processing : VWA 00039 AB 1/2
VWA 00039 Ax xx DS Rev 0.1

xG-PSDx-DB

Demo-Board

VWA 00039Ax

Description

— The xG-PSDx-DB is a evaluation board for phase shifter driver in 16mm SMD package.

!‘ w
L
= b=}
u - E ]
2 2 ] = >
= - 'E L o
o e
< ~T 75T 17 r

1

In

: Out J2

Lay out
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Pin out when used with VWA 00020 Ax xx

Component Type SMD pin Usage Comment
nb

J1 SMA 10 RF input

J2 SMA 28 RF output

13 SMA NA J4 LF mod input Not Connected

J4 DC 16 V phase command Vph Direct command when I2 non
connection connected

15 DC GND GND GND
connection

J6 DC 18 Vee
connection

J7 SMA NA J12 LF mod input Not Connected

J8 DC 30 Vdet
connection

J9 DC 32 Ref det + Reference diode A
connection

J10 DC 34 Ref Det - Reference diode K
connection

J11 DC 42 vdd
connection

J12 DC 44 V gain control Vagc Direct command when I1 non
connection connected

J13 DC NA NA Not Connected
connection

I1 Strap Allow Vagc adjustment via R2. Active | J12 must be not connected.

when strap connected.
12 Strap Allow Vph adjustment via R5. Active when | J4 must be not connected.
strap is connected
R2 Potentiometer Allow Vagc adjustment
R5 Potentiometer Allow Vph adjustment

Remove straps I1 and I2 for direct command of Vagc and Vph with J12 and J4 respectively.
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VWA 00045 ADxx DS Rev 0.21

VWA-10-PSMX-21-21-43

Clock Generator with
integrated Phase Shifter
@ 21.5GHz and 43GHz

Description Features
The VWA-10-PSMX-21-21-43 is a clock speed e Input frequency 10,7GHz
doubler with phase shifter for high speed transmission e Output frequencies 21,5GHz (2 outputs) and 43GHz
at 43Gbps. e Two independent phase shifters
. . ) e 6 bits phase shift command
The PSIV!X_moduIe |r!tegrates two S|r_n|Iar phase shifter « 5.6 phase shift step
and multiplier blocks in para_IIeI, offering _two outputs at «  50Q RF Single ended input and output
the same frequency with adjustable relative phase. «  AC coupled
The second multiplied (and phased) frequency is split e K connector
into two paths; one is followed by a frequency doubler. e +5V & -5V supply voltage

All the outputs are filtered by a band pass filter; specific

frequency plan can be designed by selecting Applications

appropriate filters. : ggg(t—r /D%DPZK

With an input frequency in the 10,7GHz window, the e Clock Generation and Phase Matching
PSMX delivers two 21,5GHz signals and one 43Ghz e 22Gb/s and 43Gb/s

signal. All the output signals are phase shifted with e E20 driver

regards to the input, the second 21,5GHz and the e Fiber transmission

43GHz signal being phase shifted with regards to the e Broadband communication

first 21,5GHz output signal. e Test and measurement

The phase shifters are digitally controlled with a 6 bits
command.

Ordering information:

Single clock doublers from 10.7 GHz to 21.5 GHz and
from 21.5GHz to 43 GHz also available

VWA 00045 AD | Clock Generator with phase control for
21,5GHz

VWA 00047 AA | Clock Speed Doubler 21,5 GHz to 43

GHz with Filter

VWA 00054 AD | Clock Generator with phase control for
21,5GHz and 43GHz

VWA 00053 AA | Clock Speed Doubler 10,7GHz to

21,5 GHz with Filter

Functional Block Diagram

Phase command
c1
¥

A®
Up to
354deg

In —>| Interface

354 deg

t
Phase command
c2

A® Band
_I_. Upto l|>— pass —> Fower L, out2

Band
Pass [ Out1

Filter

Splitter

Filter

Band
Pass > Out3
Filter
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VWA 00045 ADxx DS Rev 0.21

Typical Characteristics

Parameter Symbol | Conditions Min Typ Max | Unit | Comment
Positive supply voltage VDD 5 Vv
Negative supply voltage VEE -5 Vv
Positive supply current IDD 300 mA
Negative supply current IEE 20 mA
Input level J1 Pin 10 dBm
Output level 12 Pout 1 10 dBm
Output level J3 Pout 2 7 dBm
Output level 14 Pout 3 12 dBm
Output Impedance matching | S22 J2,13, 34 15 dB
Input Impedance matching Si1 J1 8 dB

Mechanical dimensions and pin out

VWA 00054 AD
4,9
== Connecteurs vidéo Pl & P2 Toble de Vérité
D:H s8ssEse OO‘O Affectation des perles
BIt1 Etz B3 Bit4 BItS Blt6 |Phose
4 762 [ 8 0 0 0 0 0 0 Ref
L J A‘ T | L _(6) (o) (o) (Ej) (5;. @", -\’@ CCD +sv | 0 0 0 0 0 |sees
) Pl o ) . N —~ (‘:\ f.:\. /‘i\ fi,\ 0 +3V 0 0 0 0 |ies
5o 9'\9) (SIANIACIACIRCIARIACY) . 0 0 |+sv | o 0 REEE
A = ]“:] - 0 0 o v | oo o | 450
a2 p U\[ 1 e D( O 0 0 0 0 +SV 0 300
Nl - 1< Line R 0 0 0 0 R
) 73 }U‘_, 8 2ine 107 Ne +sv | +5v | +sv [ esv [ +sv | 45y [se00
?\‘ m 3¢ NC 11 ¢ NC
J 5 0 41 GND 12+ GND
T T — T 51 BITS 13+ BIT6 e b
y E 65| 61 -5V 14 ¢ BIT4 heces HE
84,2 - -
Lo 15 BITS JI Entrée 1075 GHz Niveau © + 10 dlBm
gy 16 BITL JB+ Sortie 215 GHz Niveau 1 + 10 dlBm
titid ﬂ:@ NB : Vue extéricure du boitier J30 Sortle 2L5 GHz Niveau « + 7 oBm
J4+ Sortle 43 GHz Niveoau © + 12 oBm
15,45 es 2 connecteurs ont un brochage identique
VWA 00047 AA & VWA 00053 AA
+SV Gnd
L
O|C
J1 Je
3
Q
8,35 | 6,5 m
Handling
These products are sensitive to electrostatic —— discharge and should not be handled except at a
static free workstation. Take precautions to S ‘ prevent ESD; use wrist straps, grounded work
. . . . HANDLING .
surfaces and recognized anti-static techniques ELECTROPLASTIG \ when handling the PSMX.
SENSITIVE DEVICES
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VECTRAWAVE 20G-PSDD-4
H'Wf‘u 00060 AA 20G phase shifter with
SN : 56 01 011 integrated Doubler & Driver

Description Features

The 20G-PSDD-4 is an analog phase shifter with - 16x16 mm?2 SMD

integrated frequency doubler and variable gain stage — 48 pins w/1mm pitch

with output power amplifier in SMD package. — 50Q RF Single ended input and output
For an input frequency of 10,7GHz the device delivers — RF input and output are AC coupled

an output signal at 21,4 GHz. — Input frequency band : 9.9 — 11.5 GHz
The device is capable of up to 800° phase shift. The — Output frequency band : 19.8 — 23 GHz
output amplifier is designed to deliver 4Vpp with low — Wide phase shift from 0 to >540°(up to 800°)
distortion (also included output a filter). The variable — Low power

gain stage has a wide dynamic range of 18dB. - +9V and 5V voltage supply

A power detector, with reference diode, is also — Output level, up to 4Vpp

included, giving a direct measurement of the output — Wide dynamic gain control 18dB
power. — Phase shift command

— Gain command
— Output level detection

. . — Ref diode output
Applications P

Phase control
Radar

Fiber transmission
DPSK

20GBps, 40GBps

Vph Vage  vget Viref
[ [ T
R i e R

ANALOG PHASE SHIFTER DOUBLER FUNCTIONNAL BLOCK DIAGRAM
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RF Signal processing : VWA 00060 AB

Typical Characteristics (ambiant 25°C on heat sink otherwise stated)

2/3

VWA 00060 AB xx DS Rev 0.1

Parameter Symbol Conditions Min Typ Max | Unit Comment
Positive supply voltage 1 VDD1 8.55 9 945 |V
Positive supply voltage 2 VDD2 8.55 9 945 |V
Positive supply voltage 3 Vcc 4.75 5 5.25 |V
Positive supply current 1 1DD1 VDD1 150 200 250 | mA
Positive supply current 2 IDD2 VDD2 150 200 250 mA
Positive supply current 3 Icc Vcc 100 120 | mA
Input frequency F 9.95 10.709 | 11.5 | GHz
Input impedance | S11 50 Ohm -10 | dB
adaptation
Output impedance | S22 50 Ohm -8 dB
adaptation
Input amplitude Vin 300 1000 | mVpp
Output amplitude max Voutmax With AGC 4 Vpp
AGC amplitude control | Vagc Vout and Vin from -4 4 Vv
voltage Min to Max
AGC gain slope Sagc Monotonic Vpp/V_ | TBD
AGC input impedance Zagc Ohm TBD
Min Max output controlled | Ph delay Max | Vph=10V @ 21.4 60 90 ps
phase delay GHz
Phase delay control voltage | Vph 0 10 Vv
Phase delay control slope Sph 9 ps/V
Vph input impedance Zph Ohm TBD
Input signal at output HO 10.7 GHz -30 -20 | dB
Third harmonic H3 32.1 GHz -30 -20 | dB
Power detector output | Vdet Vout = Max 500 mv TBC
voltage
Output voltage variation | AVout(Aph) Vph from Min to dBpp | TBD
with phase delay control Max
Phase delay variation with | APh Input and controls ps/°C | TBD
temperature delay(Ar) = constants
Phase delay variation with | APhdelay(Ag) | Vout from Min to ps TBD
gain control Max
Environment Parameters Symbols Min Max Units

Operating temperature Case (bottom) Top -5 +75 °C
Storage temperature Case (bottom) Tstg - 40 +85 °C
Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive supply voltage 1,2 VDD pax +10 \'
Positive supply voltage 3 VCC max +6 V
Storage temperature - Case (bottom)- Tst max 125 °C
Phase delay control voltage command Vph oy +11 V
AGC amplitude control voltage Vage max -6 +6 Vv
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RF Signal processing : VWA 00060 AB 3/3

VWA 00060 AB xx DS Rev 0.1

Pin out and pin description

Pad # | Function Pad # | Function Pad # | Function Pad # | Function
1 Ground 13 Ground 25 Ground 37 Ground
2 Ground 14 Ground 26 Ground 38 Ground
3 Ground 15 Ground 27 Ground 39 Ground
4 Vddl 16 Vph 28 Output 40 Ground
5 Ground 17 Ground 29 Ground 41 Ground
6 Ground 18 NC 30 Vdd2 42 Vagc
7 Ground 19 Ground 31 Ground 43 Ground
8 Ground 20 NC 32 Vdet 44 Vee
9 Ground 21 Ground 33 Ground 45 Ground
10 Input 22 Ground 34 Vref 46 Ground
11 Ground 23 Ground 35 Ground 47 Ground
12 Ground 24 Ground 36 Ground 48 Ground
o 1 2 3 | | | . T

16,0 [0,6301

1,0 [0,039]

mm Linchl .

0,4 [0,016]
3,5 [0,138]1

2,5 [0,098]

0.6 10,0231

1,6 10,0621

12,2 [0,4801

VECTRAWAVE ‘

B T 7 3 s 5 I 7 o ]
Handling
This product is sensitive to electrostatic discharge and Care should be taken to avoid supply transient and over
should not be handled except at a static free voltage. Over voltage above the maximum specified in
workstation. Take precautions to prevent ESD; use absolute maximum rating section may cause permanent
wrist straps, grounded work surfaces and recognized damage to the device.
anti-static techniques when handling the
20G-PSDD-4 modules.
Ordering information
ATTENTION
Product code | Name méﬁfﬁ"i ron ‘
VWA 00060 AB 20G-PSDD4 SMD 540°Phase shifter a%ﬁmc \
VWA 00061 AB | Demonstration board equipped mmvsoems&
w/phase shifter VWA 00060 AA
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i '1 vectra
RF Signal processing : VWA 00066 AA 1/4

VWA 00066 AA xx DS Rev 0.2

] u
=] eliminary | zoooos
H'Wf‘t 00060 AA 20G phase shifter with
SM:56 01011 integrated Doubler & Driver

Description Features
The 20G-PSDD-8 is an analog phase shifter with — 16x16 mm2 SMD
integrated frequency doubler and variable gain stage — 48 pins w/1mm pitch
with output power amplifier in SMD package. — 50Q RF Single ended input and output
For an input frequency of 10,7GHz the device delivers — RF input and output are AC coupled
an output signal at 21,4 GHz. — Input frequency band : 9.9 — 11.5 GHz
The device is capable of up to 600° phase shift at — Output frequency band : 19.8 —23 GHz
10GHz. The output amplifier is designed to deliver up — Wide phase shift >360°(up to 600°) at 10GHz
to 8Vpp with low distortion (also included output a — Low power < 3.5W
filter). The variable gain stage has a wide dynamic - +/-5V voltage supplies
range of 20dB. — Output level, up to 8Vpp
A power detector, with reference diode, is also — Wide dynamic gain control 20dB
included, giving a direct measurement of the output — Phase shift command
power. — Gain command
— Output level detection
— Ref diode output

Applications

e Phase control

e Radar

e Fiber transmission

e DPSK

e 20GBps, 40GBps

Vph Vagc Vet Vref
T T la
n i G H > xe | %H% N out

ANALOG PHASE SHIFTER DOUBLER FUNCTIONNAL BLOCK DIAGRAM
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RF Signal processing : VWA 00066 AA 2/4

VWA 00066 AA xx DS Rev 0.2

Typical Characteristics (ambiant 25°C on heat sink otherwise stated)

Parameter Symbol Conditions Min Typ Max | Unit Comment
Positive supply voltage 1 Vccl 4.75 5 5.25 |V

Positive supply voltage 2 Vee2 4.75 5 525 |V Output amp
Negative supply voltage 1 | Vee -5.46 -5.2 495 |V

Positive supply current 1 Iccl Vcel 140 185 | mA

Positive supply current 2 Icc2 Vcc2 250 300 [ mA

Negative supply current 1 | Tee Vee 1 mA

Input frequency F 9.95 10.709 | 11.5 | GHz

Input impedance | S11 50 Ohm -10 |dB

adaptation

Output impedance | S22 50 Ohm -8 dB

adaptation

Input amplitude Vin 300 1000 | mVpp

QOutput amplitude min Voutmin With AGC 2 Vpp

Output amplitude max Voutmax With AGC 8 Vpp

AGC amplitude control | Vagcl,2 Vout and Vin from -5 0 Vv

voltage Min to Max

AGC modulation bandwidth | AGGy Vagci, 2 10 kHz

AGC gain slope Sagc Monotonic 6 dB/V Note 1
AGC input current Tagc Vagcl,2 100 | pA Note 2
Minimum  Max  output | Ph delay Max | Vph=5V @ 155 ps

controlled phase delay Fout=21.4 GHz

Phase delay control voltage | Vph 0 5 \"

Phase delay modulation | Vphgy 10 kHz

Bandwidth

Phase delay control slope Sph Monotonic 30 ps/V

Vph input current Iph 100 | pA Note 3
Input signal at output HO 10.7 GHz -30 -20 | dB

Third harmonic H3 32.1 GHz -30 -20 | dB

Power detector output | Vdet-Vref Vout = 4Vpp 400 mV/Vpp | Note 4
voltage

Output voltage variation | AVout(A,) Vph from Min to 1 dBpp

with phase delay control Max

Phase delay variation with | APh Input and controls 0.5 | ps/°C
temperature delay(Ar) = constants

Phase delay variation with | APhdelay(Ag) | Vout from Min to 5 ps

gain control Max

Notel : Vagcl and Vagc2 average. Min and max to be confirmed

Note2: input command is a MESFET grid. Max current to be confirmed

Note3: input command equivalent circuit is a series connected diode and resistor.
Note4: Vdet-Vref monotonic with output power.
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RF Signal processing : VWA 00066 AA 3/4

VWA 00066 AA xx DS Rev 0.2

Environment Parameters

Environment Parameters Symbols Min Max Units
Operating temperature Case (bottom) T, -5 +75 °C
Storage temperature Case (bottom) Tstg - 40 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive supply voltage 1,2 VCC max +6 Vv
Storage temperature TSt max 125 °C
Phase delay control voltage command Vph -1 +8 Vv
AGC amplitude control voltage Vagc max -6 +6 V

Pin out and pin description

Pad # | Function Pad # | Function Pad # | Function Pad # | Function
1 Ground 13 Ground 25 Ground 37 Ground
2 Ground 14 Ground 26 Ground 38 Ground
3 Ground 15 Ground 27 Ground 39 Ground
4 Vph 16 Ground 28 Output 40 Ground
5 Ground 17 Ground 29 Ground 41 Ground
6 Ground 18 Ground 30 Ground 42 Vagc
7 Ground 19 Ground 31 Ground 43 Ground
8 Ground 20 Ground 32 Vee2 44 Ground
9 Ground 21 Ground 33 Ground 45 Ground
10 Input 22 Vdet 34 Vee 46 Veel
11 Ground 23 Ground 35 Ground 47 Ground
12 Ground 24 Vref 36 Ground 48 Ground

Vdet Vref
22 24
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RF Signal processing : VWA 00066 AA

Mechanical dimensions

4/4

VWA 00066 AA xx DS Rev 0.2

3 [hore] Woro du révisian Towre ‘Si;rih.-'el\l'!r'ré
3.30 0.50
I {
TOP SIDE VIEW
48
® ’-_.7'-/*-7’-77-*..?"’7-”_:"\_.
i \.(‘.
9] d ™\ L | ]
2 VECTRAWAVE "
4 I
VWA 00062 AAAA R
1 | d |
) 16.00 %
L SN 48 08 001
/]
I
A 26
I .
":\.\\_ /)
sl __'(_ _._/_ A A———
‘ ‘ 14 ‘
~— 158 | 16,00 |
Dimensions in mm
Hélé-geJmlerri:é Titrasdom, dénominal ion, matérial, demensions, et Ne. d'articies/RélErence
Ev::mé par ;l;l;:\'i: par .:ﬂ'qu;;i%a;nnnan MNom de fichier l‘:l}rorlro'.l ll-’.r‘m-Hr
o SMD 16x16
VECTRAWAVE T fdition | Feulle Ne
Handling This product is sensitive to electrostatic m:g%%gm ‘
discharge and should not be handled except at a static o NOLNG
free workstation. Take precautions to prevent ESD; use AR e I m
wrist straps, grounded work surfaces and recognized
anti-static techniques when handling the
20G-PSDD-8 modules. Bias On/Off procedures
Care should be taken to avoid supply transient and
over voltage. Over voltage above the maximum Bias On Bias Off
specified in absolute maximum rating section may Vee RF
cause permanent damage to the device. Vph Vo2
. . . Vccl
Ordering information Vagc
Product code | Name
VWA 00066 AA | 20G-PSDD-8 SMD 600°Phase shifter Vecl Vagc
VWA 00064 AB | Demonstration board equipped Vee2 Vph
w/phase shifter VWA 00066 AA RF Vee
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RF Signal processing : VWA 0000104 AB 1/2

MCM-X-to-Ka-Band-Filters-Bank-VWA-0000104-AB.pdf

V‘ vectra\/: v Data Sheet MCM Product-Line

Multi-chip Module

X to Ka band Filters
Bank

* Switched filter banks K connectors

. This module allows to choose one filter among
four

. The gain (thermal compensated) is adjustable ¢ Independent gain adjustment for each filter
filter by filter

. Applications over X and Ka frequency range

. Thermal compensation inside
. It is possible to choose one input among two P

¢  The module integrates all the RF passives and ¢ Bias regulation inside

biasing devices in the same package
TTL compatible control

* Commercial and Military Radar . P/N VWA 0000104 ABAA for detailed unit

. Electronic Warfare . Contact us for specific request

IN1 ——
IN2 ——
Sotation archnge, selection
o v -v ct c2
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RF Signal processing : VWA 0000104 AB 2/2

MCM-X-to-Ka-Band-Filters-Bank-VWA-0000104-AB.pdf

V‘ vectra Data Sheet MCM Product-Line
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High Speed Communication, Data drivers : VWA 00022 AB

VWA 00022 AAxx DS Rev 1.41

Product family: VWA-15-VA-257

5Gb/s, 10,7 Gb/s RZ & 12,5 Gb/s NRZ
Driver Amplifier with 6 to 8 Vpp Output control
for LiNbO3 (LN)
and Electro Absorption (EA) Modulators

Description
The VWA-15-VA-257 is a broadband dual stage GaAs MMIC Features
amplifier module, which provides up to 25 dB gain from 55 kHz — Very Low Jitter
to 15 GHz and delivers +21 dBm of output power, with a single — Very Low rise and fall time (bellow 17ps)
Voltage regulated Bias. The output voltage can be set between 4 — Output Vp, control
to 8 Vpp in varying the Pin V. — Ultra Wideband
— Very High Gain
Applications — Medium power
Main applications include: Long Haul, Medium Haul, Metro — 50 Ohm impedance
Access, Test Bench, Test & Measurement. — Single +12V supply
This unit performs LN and EAM driver functions for 10.7 Gb/s RZ
data rates and 2.5 Gb/s, 5 Gb/s, 9,958 Gb/s and from 10,7 Gb/s
to 12.5 Gb/s for NRZ data rates. The driver amplifier has single-
ended input and output, and SMA field replaceable RF
connectors (male or female
Typical Characteristics (25°C)
Electrical Parameters Symbols Min Typ Max Units
High Frequency Response (-3 dB) BWhion 15 GHz
Low Freguency Response (-3 dB) BWiow 55 kHz
Averaged Gain G 25 dB
Input Return Loss (1 GHz—12 GHz) Si11 -8 dB
Output Return Loss (1 GHz—12 GHz) S22 -8 dB
Output Voltage max Vpp-max 7 8 V
Output voltage control command Ve 0 1,5 Vv
Bias Voltage Vhias +10 +12 +15 v
Power Dissipation P 3,5 W
RMS Jitter (including E/O modulator) RMS Jitter 2 ps
Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -5 +70 °C
Storage temperature Tstq -40 +85 °C
Absolute maximum ratings
Maximum ratings Symbols Min Typ Max Units
Supply Voltage Vhias max +15 Vv
Lead soldering temperature 250 °C
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High Speed Communication, Data drivers : VWA 00022 AB

VWA 00022 AAxx DS Rev 1.41

Typical Eye diagram: Data Out

./ Measure |

e Y i 5 B 5 CUrr inimu i il total meas
Eve fop(1) B. B.57 1 R gﬂﬁlﬁ Eye tape) TR ; ; :f%"&fgig ?%? TRV TRy ‘9 { 3
E m;gmf"vg 74 5.73 4 5.74 8 Eye height( ) B.65 U 6.64 Y .65 4 Eye widthe:) 78.7ps  78.5ps 00.ps 9 -
ge:uignh .. 79.6ps  80.9ps 8 Eye width(®) 73.7 ps 80.9 ps Crossing () 53.5°% 532 £3.8 % g
(Crossing ®(1) 45. 45.5 % 45.9 % 8 Crossing %00y 49,5 % 295 %
OUT Measurements DATA OUT Measurements
Ve = 020 | V Ve = 160 | V Ve = 3,00 v
Ibias 2730 | mA Ibias 2030 | mA Ibias 309,0 mA
Eye Amplitude: 657 | Vep Eye Amplitude: 7,58 | Vep Eye Amplitude: 53 | Vep
Eye Height: 574 | Vep Eye Height: 664 | Vep Eye Height: 7% | Vep
Eye Width: 80,3 ps Eye Width: 79,7 ps Eye Width: 796 ps
Rise Time: 28,0 ps Rise Time: 32,8 ps Rise Time: 345 pe
Fall Time: 30,6 ps Fall Time: 30,2 ps Fall Time: 30,0 ps
Jitter RMS: 24 ps bitter RMS: 25 ps Jitter RMS: 121"; pe
Ditter pp: 12,1 ps Ditter pp: 12,4 ps Jitter pp: : 5 .
Crossing %: 45,7 % Crossing %: 49,5 %o Crossing %: >34 Yo
__Jiter DRIVER __Jiter DRIVER Jitter DRIVER
bitter RMS: 0,7 ps bitter RMS: 05 ps Jitter RMS: gi pe
Ditter pp: 3,9 ps Ditter pp: 48 ps Jitter pp: ! i
Test Set Data In
. —_ MP 1800 86100A
Mechanical characteristics TSR T T [ [ ssenen
26,8 — 3
12,0V
o
O o)
. B s .
Pin Out
10,5
8—-{—}-— 2,3
0 | 5 I i -
= b B Pin Nb Designation
oo
. ] el (@ o 1 Input
g H - H1 - 2 Output
. — [ {5 3 Vbias
"5 : 4 Ground
- & v
2 BT 2 > c
- oN
Handling e ‘
. . oy . . PRECAUTION FOR
This product is sensitive to electrostatic discharge and [ oG \
should _not be handled _except at a static free S SCHARGE ‘Q‘
workstation. Take precautions to prevent ESD; use
wrist straps, grounded work surfaces and recognized Care should be taken to avoid supply transient and over
anti-static techniques when handling the voltage. Over voltage above the maximum specified in
VWA-15-VA-257 module. absolute maximum rating section may cause permanent

damage to the device.
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High Speed Communication, Data drivers : VWA 00022 AB

VWA 00022 AAxx DS Rev 1.41

Ordering information

Part number | Operating | Connector | Connector
temp. °C In Out
VWA 00022 AA | -5/+ 70 |SMA female |SMA female
VWA 00022 AB | -5/ + 70 |SMA female |SMA male
VWA 00022 AC | -5/+70 |SMA male |SMA female
VWA 00022 AD | -5/+ 70 |SMA male SMA male

Options on demand:
— Other packages upon request
— Heat sink
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Description

The VWA 00085 AA is a Surface Mount amplifier for
driving Lithium Niobat MZ double modulator up to

28Gbps.

The module integrates a triple stage amplifier with
output level and cross point control commands. Output
voltage can be adjusted from 7Vpp (eye amplitude
opening) to 3Vpp or less without cross point change.

The module integrates all the passives devices in the

same package.

Functional Block Diagram
Ve Vdd1 Vcl2 Vdd2 Vcl3 Vdd3

— —

Veel Vee2 Vee3

Typical Characteristics

VWA 00085 AAxx DS Rev 0.2

SMD Driver
VWA-23-D-7-SM

23Gbps 7V

Ordering information
Part Number: VWA 00085 AA
Main Features

Data rate up to 23Gb/s
7Vpp eye opening
Input amplitude: 350mV pp

Independent Output level and cross point
adjustment

SMD

Low power consumption 2.9W

Applications

D(Q)PSK
23, 40 and 100Gbps

Electrical Parameters Symbols Min Typ Max Units

High Frequency Response (-3 dB) BW,ion 20 GHz
Low Frequency Response (-3 dB) BWiow 50 kHz
Averaged max small signal gain G 25 30 dB
Output Voltage max Vpp-max 7 8 \

Output voltage control dynamic AVout 3 dB
Rise time (20/80%) Tr 12 ps
Fall time (20/80%) Tf 12 DS
Added RMS Jitter RMS Jitter 0,5 ps
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High Speed Communication, Data drivers : VWA 00085 AA

VWA 00085 AAxx DS Rev 0.2

Environment Parameters Symbols Min Typ Max Units
Operating temperature Top -5 +75 °C
Storage temperature Teo -40 +85 °C

Power supply Symbols Min Typ Max Units
Positive supply voltage 1 Vddi1 8 Vv
Positive supply current 1 Idd1 90 mA
Positive supply voltage 2 Vdd2 8 Vv
Positive supply current 2 Idd2 90 mA
Positive supply voltage 3 Vdd3 8 V
Positive supply current 3 1dd3 200 mA
Control voltage 1 Vcll V
Control current 1 Icll mA
Control voltage 2 Vcl2 V
Control current 2 Icl2 mA
Control voltage 3 Vcl3 Vv
Control current 3 Icl3 mA
Negative supply voltage 1 Veel Vv
Negative supply current 1 Teel mA
Negative supply voltage 2 Vee2 Vv
Negative supply current 2 Tee2 mA
Negative supply voltage 3 Vee3 Vv
Negative supply current 3 Tee3 mA

Mechanical dimensions (mm) :
LxWxH = 20x9x6 mm

oy ¥
&
-]

3.00 v F00 W div Time 200 peddiv Divided |
Efkia: J!su oo v/ J!-s 000V | Delay.24.0585 16 A%Coupled ]i

Handling
These products are sensitive to electrostatic SITERTIOR. ‘ discharge and should not be handled except at
a static free workstation. Take precautions to "“ﬁ;{?ﬁ‘;““ prevent ESD; use wrist straps, grounded work
surfaces and recognized anti-static techniques saéiﬁ*é“a"é‘ﬁm m when handling the device.
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Description

The VWA 00090 AA is a double amplifier for driving
Lithium Niobat MZ double modulator up to 32Gbps.

The module integrates two Double stage amplifiers with
output level and cross point control commands. Output
voltage can be adjusted from 2Vpp (eye amplitude
opening) to 7Vpp or less without cross point change.

The module integrates all the RF passives and biasing
devices in the same package, only low frequency coils
are required on user board.

Functional Block Diagram

L g |

Vepl Vdd11 Vell  Vdd12  Wdet
AR TS R
I |

river1
__| |__,,
- o
river
- i

fOLol 1

¥ ¥ hi

A

Vep2 Vdd21 Vel2 Vdd22  Vdetz

VWAO00090 AAxx DS Rev 0.32

32 Gbps 7 Vpp Output
Double Driver
in SMD package

30kHz — 25GHz

Ordering information
Code: VWA 00090 AA

Main Features

Ap

SMD

Small size 7x12,5x2,8 mm

Data rate up to 32Gb/s

Output voltage adjustable from 2Vpp to 7Vpp
Input amplitude: =350mV pp

Cross point adjustment range 30% to 70%
Independent Output level and cross point
adjustment

Integrated output level peak detector
Power supply (typ): Vdd: +5V and +8V;
-2V<Vg<+2V.

Low power consumption <4W (Vout=7Vpp)

plications
DPSK

DQPSK
DP-QPSK

40 and 100Gbps
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High Speed Communication, Data drivers : VWA 00090 AA

VWA00090 AAxx DS Rev 0.32

Typical Characteristics
Dynamic characteristics are given for:

o driver 1: Vdd11=5V, Vdd12=8V, 4V <Vcl1<1V, -0.5V=<Vcpl =0V

o driver 2: Vdd21=5V, Vdd22=8V, 4V <Vcl2<1V, -0.5V<Vcp2 <0V

o Input voltage = 500mVpp

o Bitrate 21.5Gbps

Electrical Parameters Symbols Min Typ Max Units Notes

High Frequency Response (-3 dB) BWhigh 25 GHz
Low Freguency Response (-3 dB) BW 30 kHz
Averaged max small signal gain G 25 30 dB
Input and output return loss Sii -10 dB
Output Voltage max Vopmax 7 8 9 Vpp
QOutput voltage control dynamic AVout 3 5 dB 1
Rise time (20/80%) tr 12 13 ps 2
Fall time (20/80%) tf 11 13 ps 2
Added RMS Jitter RMS Jitter 0.5 ps
Differential phase (Amp1/Amp2) AD12 2 ps 3
Differential gain (Amp1/Amp2) AG12 1 dB 3
Crosstalk (Amp1l <& Amp?2) Xtlk 30 dB 2
Output voltage control Vcli -4 1 Vv 5
Cross point voltage control Vcpi -0.3 -0.15 0 V
Cross point variation with Vcli A Cp 4 5 % 1
Output voltage detector Vdet i 37 mV/Vpp 4
Notes:

1. VclLi Min =Vcl_i = Vcl_i Max

2. for Vout = 7Vpp

3. measured at 21.5 Gbps

4. measured at 21.5Gbps

5. apply through 1KOhm serial resistor

Power supply Symbols Min Typ Max Units Notes

First stage supply voltage Vdd_i1 5 8 9 V
First stage supply current Idd_il 110 120 mA
Second stage supply voltage vdd _i2 8 8 9 V
Second stage supply current Idd i2 180 210 mA
Total power consumption driverl & P 3.8 4 W 6
driver2
Notes:

6. Output voltage = 7Vpp

Environment Parameters Symbols Min Typ Max Units

Operating temperature (case) Top -5 +75 °C
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High Speed Communication, Data drivers : VWA 00090 AA

VWA00090 AAxx DS Rev 0.32
Absolute Maximum ratings
Environment Parameters Symbols Min Typ Max Units
Storage temperature Tstg -40 +125 °C
Power supply Symbols Min Typ Max Units
First stage supply voltage Vdd i1 Max 0 10 \"
Second stage supply voltage Vdd_i2 Max 0 10 Vv
Output voltage control Vcli Max -5 4 V
Cross point voltage control Vcpi Max -2.5 0 Vv
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High Speed Communication, Data drivers : VWA 00090 AA

VWAO00090 AAxx DS Rev 0.32
Typical measurements
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21.5Gbps electrical 7Vpp eye amp diagram 21.5Gbps DPSK optical eye diagram

NRZ Data @ 12.5Gbps for a length of 2/31-1 Bits. NRZ Data @ 12.5Gbps for a length of 2731-1 Bits.

Input signal Output signal
|_Cp (%) tr (ps) tf (ps) |Eye Amp (Vpp) Cp (%) tr (ps) tf (ps) |Eye Amp (Vpp)
49 25.3 22.6 0.593 50.6 16 16.4 7.1
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High Speed Communication, Data drivers : VWA 00090 AA

VIWA00090 AAxx DS Rev 0.32
Output Eye Amplitude (V) Versus Vcli (V)

75
73
71
6,9
6,7
6,5
6,3
6,1

57
o 55
53
5,1
4,9
4,7
4,5
43
41
3,9
3,7
3,5

== \/in=700mVpp
== \/in=600mVpp
== \/in=400mVpp

Vout Ey

-3 275 25 2,25 2 475 15 125 - 075 -05 025 0
Veli(V)

Output voltage eye amplitude variation with output voltage control (for different input levels)

Vdet_i Versus Output amplitude (Vpp)
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620
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600
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580
570
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550

Vdet_i(mV)

1 1,5 2 2,5 3 3,5 4 4,5 5 55 6 6,5 7 75 8
Vout (Vpp)
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High Speed Communication, Data drivers : VWA 00090 AA

VIWA00090 AAxx DS Rev 0.32
Cross Point (%) Versus Vcpi (V)
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50
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Vepi (V)

Cross point variation with cross point control (@ Vout=7Vpp)

Cross Point (%) Versus Vcli (V)
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Veli (V)

Cross point variation with output voltage control (when cross point is set at 50% @ Vout=7Vpp)
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Dimensions
in mm

Handling

These products are sensitive to
except at a static free workstation. Take
grounded work surfaces and recognized

L )
Inl A Outl
In2 N Odute

VWA 00090AAXx
SN 11 01 956
\ N Y,

25
5.4
|
3x0.6

Bottom View
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Dimensions in mm

VWA 00090 AAxx PO
1 GND S Vddee
c Vo1l 10 Vele
3 Vell 11 Vepl
4 Vddle = Vcpe
S Vdetl 3 Vddel
6 Outl 14 GND
/ Outz 135 In2
8 Vdete 16 [nl
ATTENTION

OBSERVE
PRECAUTION FOS
HANDLING
ELECTROPLASTIC

DISCHARGE \
SENSITIVE DEVICES.

2,34

| 2,33 |
| I

2,33

electrostatic discharge and should not be handled
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High Speed Communication, Data drivers : VWA 00090 AA

VWAO00090 AAxx DS Rev 0.32

Demonstration board

Demonstration board equipped with low frequencies coils and GPPO connectors is available; ordering code:
VWA 00067 AAxx

Electrical schematic and layout are given bellow.

J-—_ e : e
1 vl
— \_
Q-
I By A ‘ Ty wmen
! 2 3 4 5
ot (3 h . s £7) #F o
Y wese
16 "‘—j
)
R=|naO ) 15 i Onrmza = GHD
n 13 12 1 i 3 ¢ 4@ WELE
rat G O iy Fny Fanl 3
7T — [ — A 0O
A A a7 |- () vae
= = T
[I:lnu I i
. o4 2
J_:H |;\ r4 L4 I 1 Dne Lz
I L - | —

Ed i
|;|I||I

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 122
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice



Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA 1/5

Description

The 10NS-800DR is a high speed current driver board
capable of delivering 800mA in 10ns to an
optoelectronic laser or amplifier. The board accepts
Butterfly packaged devices with TEC operating
parameters up to 2.3V and 3A. The anode and cathode
of the optoelectronic device have to be floating (not
connected to case). The input control signals are in
LVPECL logic, accessible via SMA or 14 pins connector.
The current is send to the device when the “Signal
Control” is set at logical level one, and trigged on the
positive transition of the “Clock” signal. Drive current
can be dynamically adjusted thanks to a 4 bits digital
control command. Power supply voltages are +/- 5V
and +/-15V. The board is equipped with its own heat
sink.

Applications
e Laser driver
e  Optical amplifier driver
e Fiber system
e Optical switching

VLI00005 AA xx DS Rev0.1

10NS-800-DR

High Speed High Current
Driver

Features

High speed, tr = 10ns typ.

800mA drive capability

On demand current dynamic setting
Pre bias

Peak current adjustment

Manual or dynamic current control
Synchronization of current switching and
level adjustment

TEC management

Current monitoring

Temperature monitoring

Equipped with heat sink

171 x 200 x50 mm

I supply

Ip & IAp

|

Ip Driver

IAp

x

N L
=l g5 | [lomh e
o
IR [ —fore i p > 1
SO ¥ T L —ow = g .
@) " L a
D FF -
‘ |
! ahoa
IAp Manual Set
FUNCTIONNAL BLOCK DIAGRAM
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Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA 2/5

VLI00005 AA xx DS Rev0.1
Typical Characteristics (ambient 25°C with heat sink)

Medium current setting optoelectronic device serial resistance =3.2 Ohm

Parameter Symbol | Conditions Min Typ Max | Unit Comment

Positive supply voltage 1 +VDD +5 V

Positive supply voltage 2 +VCC +15 \

Negative supply voltage 1 VDD -5 Vv

Negative supply voltage 2 -VCC -15 Vv

Input signal level Low VXL 1490 1675 | mV Note 1

Input signal level High VxH 2075 2420 | mV Note 1

Bias current Ibias DC pre biasing 0 50 mA Note 2

Minimum peak Low current | IpL ABCD=0000 90 220 mA Note 3
SW7 @ Low

Minimum peak High current | IpH ABCD=0000 90 350 | mA Note 3
SW7 @ High

Max peak Low current IpL+AIpL | ABCD=1111 140 350 | mA Note 3
SW7 @ Low

Max peak High current IpH+AIpH | ABCD=1111 140 560 | mA Note 3
SW7 @ High

Rise time Tr From Ibias to Ip 15 20 ns Note 4

Fall time Tf From Ip to Ibias 15 20 ns Note 4

Note 1 : LVPECL logic level

Note 2 : manual adjustment with button Ibias Set +/-

Note 3 : ABCD set the added current +AIp above Ip. The switch SW7 on board defines 2 working conditions: low
current or high current. Current dynamics may be adapted on demand to reach IpH+AIpH = 800mA.

Note 4 : measured on resistive load

Environment Parameters Symbols Min Max Units
Operating temperature Under air flow To, 0 +45 °C
Storage temperature Tetg - 40 +85 °C

Absolute maximum ratings

Maximum ratings Symbols Min Max Units
Positive supply voltage 1 +VDD 4.75 5.25 V
Positive supply voltage 2 +VCC 14.25 15.75 V
Negative supply voltage 1 -VDD -5.25 4.75 V
Negative supply voltage 2 -VCC -15.75 -14.25 V
Input signals 0 3.1 Vv
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Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA 3/5

VLI00005 AA xx DS Rev0.1
Front panel controls

Name Symbol | Function
Test Button BT Active when in “1” position : allow a,b,c and d manual setting, Ip manual setting, Ip
monitoring and CW current drive (Ip+Aip)
Trig enable SC Disable CIk trigger function when in logical 1"
Manual A set a Defines A (Aip) value for testing, when BT = “1".
Manual B set b Defines B (Aip) value for testing, when BT = “1".
Manual C set C Defines C (Aip) value for testing, when BT = “1".
Manual D set d Defines D (Aip) value for testing, when BT = “1".
Current monitoring Ip Access to a voltage value image of the current (total)
Ip setting + Ip + Pushing the Ip+ button will increase the Ip value (64 steps)
Ip setting - Ip - Pushing the Ip- button will decrease the Ip value (64 steps)
Groung GND Ground reference for Ip and T°C voltage
Bias current | Ibias Access to a voltage value image of the bias current Ibias
monitoring
Ibias setting + Ibias + | Pushing the Ibias+ button will increase the Ibias value (64 steps)
Ibias setting - Ibias - | Pushing the Ibias- button will decrease the Ibias value (64 steps)
Temperature T° Access to a voltage value image of the optoelectronic device.
monitoring LED color code : green = 25°C, blue <24°C, red>26°C
Stand by SD Stand by mode, no control, no current, low power consumption.
Ip Ilo ias
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Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA 4/5

VLI00005 AA xx DS Rev0.1
Signals description

Signal Symbol | Function

Signal Control SC Automatic mode (sc switch at 0):"1” level allows current Ip to pass in optoelectronic
device, trigged on positive transition of Clock signal. Logical “0” level stops the current.
Semi-automatic mode (sc switch at 1): No trigger function of Clock signal. A “1” level
allows current Ip to pass in optoelectronic device. Logical “0” level stops the current.

Clock Clk Active on positive transition. On automatic mode, synchronizes SCl, A, B, C and D signals.

Amplitude A Bit 1 - LSB (among 4) defining current increase Alp above Ip.

control A

Amplitude B Bit 2 (among 4) defining current increase Alp above Ip.

control B

Amplitude C Bit 3 (among 4) defining current increase Alp above Ip.

control C

Amplitude D Bit 4 - MSB (among 4) defining current increase Alp above Ip.

control D

Truth table and chronogram

Input Signals (LVPECL) Switchs Front Panel

SC [A|B[C|DICLK| BT [ sc [a[blc|d hm-

o IxIxIx[x[x] o o JoJofo]o Ibias

1 JoJololol 1] o 0o JoJofo]o Ibias + Ip

1 {alBlc|p| 1] 0 0 Jolofolol]ibas+ip+iap ‘ : . ‘

X I xIxIxIx| x 1 X lolofolo Ibias + Ip : 1 3 : 1

X IxIxIxIx| x| 1 X {alb]|cld]lbias+Ip+I14p J ; j ; L|j j
0 IxIxIxIxI x| o 1 lolololo Ibias signal Control 1 : ; 1 ;
1 JoloJolo] x 0 1 JoJoJoTo Ibias + Ip ﬂ ﬂ ] ﬂ

1 [AlBlc]p[ Xx] o 1 JoJoJo]Jo Ibias + Ip o ‘ H ﬂ ‘ H
NI BIEE N 1 Jofo]o]o]lbias+Ip+IlAp : \ \ : : :

Current dynamics
Figures 1 and 2 show the Ip and AIp maximum current dynamics for two different board settings.

Ip is set manually between IpL and IpH using Ip+ / Ip- buttons. The Ip value is automatically stored in a non volatile
memory. Current value can be monitored through a test point (connect a volt meter).

On board switch “SW7" splits the current dynamic in two parts, with a ratio of 2 for the maximum current.

Figures 1 and 2 bellow show the current Ip+Alp (mA) as function of Ip and AIp commands.
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Fig 1 : Medium current setting dynamics Fig 2 : High current setting dynamics
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Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA 5/5

VLI00005 AA xx DS Rev0.1

CONI1 Power supply connector
(6pins)
CON2 Signal connector (14 pins)
SMA SMA signal connectors 2x6
SW7 Current dynamic setting
Low/High
© SW9 TEC current and voltage
5 setting Low/High
OE Optoelectronic device

OE is fixed on heat sink with four 2mm screws.

Handling

This product is sensitive to electrostatic discharge and should not be handled except at a static free workstation. Take
precautions to prevent ESD; use wrist straps, grounded work surfaces and recognized anti-static techniques when
handling the 10NS-800DR module.

Care should be taken to avoid supply transient and over voltage. Over voltage above the maximum specified in absolute
maximum rating section may cause permanent damage to the device.

Ordering information

Product code Max peak current
VLI 00005 AA 560 mA
VLI 00005 AD 800 mA

End Document

Head Office : Z.I. des Loges, rue de la Croix Blanche - 78350 Les Loges en Josas - France 127
Website : www.vectrawave.com ¢ Phone : + 33 (0)619 870 560 « Fax : +33 (0)139 564 012 « Mail : info@vectrawave.com
VectraWave Proprietary information subject to change without notice



	How to read this catalog
	Web catalog
	Products list
	MICROWAVE PRODUCTS - Integrated circuits
	MICROWAVE PRODUCTS - Multichip modules
	MICROWAVE PRODUCTS - Custom products
	HIGH SPEED COMMUNICATION - Data drivers
	HIGH SPEED COMMUNICATION - Data coders
	HIGH SPEED COMMUNICATION - Phase shift driver
	RF / OPTICAL ASSEMBLIES

	Datasheets
	MMIC : VWA 50025 AA
	MMIC : VWA 50035 ACAA
	MMIC : VWA 50036 ACAA
	MMIC : VWA 50042 AA
	RFIC : VWA 50001 AA 
	RFIC : VWA 50002 AA 
	RFIC : VWA 50011 AA 
	RFIC : VWA 50023 AA 
	RFIC : VWA 50024 AA 
	RFIC : VWA 50029 AA 
	RFIC : VWA 50030 AA 
	RF Amplifiers : VWA 00005 BA 
	RF Amplifiers : VWA 00006 AA 
	RF Amplifiers : VWA 00007 AB 
	RF Amplifiers : VWA 00027 AA 
	RF Amplifiers : VWA 000267 ABAA 
	RF Signal processing : VWA 00020 AB 
	RF Signal processing : VWA 00039 AB 
	RF Signal processing : VWA 00054 AD 
	RF Signal processing : VWA 00060 AB 
	RF Signal processing : VWA 00066 AA 
	RF Signal processing : VWA 0000104 AB 
	High Speed Communication, Data drivers : VWA 00022 AB 
	High Speed Communication, Data drivers : VWA 00085 AA 
	High Speed Communication, Data drivers : VWA 00090 AA 
	Hight Speed Communication / RF - Optical Assemblies : VLI 00005 AA


