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~ GSPS Converter End Application Markets Overview

= Communication Backhaul Solutions
= Wireless Backhaul Choices
= Market Shares and Trends

- System Spec Review
= System Architectures
= Data Converters

= Questions and Comments
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Data Demand Is Projected to Grow through 2020

= Cisco Visual Networking Index
(2/2015)

= Mobile Data usage CAGR 57% for
2014 — 2019

= Driven by smart mobile devices
(smartphones, M2M, tablets) that
use mobile networks

= Ericsson Mobility Report (6/2014):

= Mobile subscribers will grow from 5
billion in 2010 to 9.2 billion in 2020

= 80% of those will be broadband

- Ericsson, Towards Microwave
2020 report (2014)
= From 2008 through 2019, 50% of

mobile network backhaul will be
wireless/microwave

Exabytes per Month of Mobile
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Source: Cisco VNI, 2015
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*1 Exabyte = 1M Terabytes
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Backhaul Solutions
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GSPS Converter End Application Markets Overview

Application Channel Allocation
Market Bandwidth Bandwidth

Cellular
Communications
(LTE/GSM)

Traditional PtP
Microwave

E-Band PtP
Microwave

Cable Television
Military/Radar
Instrumentation

200kHz/20MHz

3.5MHz-112MHz

250MHz — 2GHz

6 MHz/8MHz
Narrow to wide
Narrow to wide

75MHz/100MHz

S500MHz — 3GHz

10GHz

~1—-1.4 GHz
~2 GHz to wide
~2 GHz
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GSPS Converter End Application Markets Overview

Application Channel Allocation
Market Bandwidth Bandwidth

Cellular 200kHz/20MHz 75MHz/100MHz
Communications

(LTE/GSM)

Traditional PtP 3.5MHz-112MHz 500MHz — 3GHz
Microwave

E-Band PtP 250MHz — 2GHz 10GHz
Microwave

Cable Television 6 MHz/8MHz ~1-1.4 GHz
Military/Radar Narrow to wide ~2 GHz to wide
Instrumentation Narrow to wide ~2 GHz
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Microwave Backhaul for Cellular Networks

Today’s option when ...

» Capacity need is < 1-2 Gbps

» Fiber or copper are not feasible _
> Rapid deployment is critical LTE Last mile
» Future will require > 2 Gbps

Last mile — Daisy Chain

Access =1k
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li- Hn 20-40km L = |
I 07 T cmown
How Many ... b N 87 Recesdmanae
» Millions deployed worldwide —1—10 K | 1-10 km
> Support 50% of Cell-Sites . m '%AI_ —
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Transmission Frequencies

Mass Production

Long Haul Access, Transport Gaining Popularity

A & Aggregation A
Nl Vol N )
NNN N N N
NG ITT T T I I+ T T
5 00O ©o 0 00D O O
DB —onin o 0 © X o N
WO~ —r—r— — & N AN m o <

<€— Traditional uWave Band 4'9

Lower TX Power

0 10 20 30 40

500MHz - 3GHz BW
6-42 GHz
3.5to 112 MHz Channels
1-2 Gbps Capacity
Up to 40km
Long Haul
3G Access

Smaller Dish
Proto-type Phase
/ A
Many Short Range
Small Cell Applications
60 GHz ?DJ’BUI GHz
I I
License Free I Light Licensing ‘
T :
o0 60 70 80 90 GHz

10 GHz BW
E-band
250-1000 MHz

7 GHz BW
V-Band
User-defined

<10Gbps
<3km
Aggregation
LTE-A Access

<1 Gbps
<1km
Small-Cell




Wireless Backhaul Solution

Spectrum Band 6-42GHz

(Traditional Band)

70-80GHz
(E-Band)

Sub-6GHz

(RF Frequency Bands)

LOS/NLOS LOS LOS LOS NLOS
Channel Size Up to 112MHz 50MHz 50, 250, 500, Up to 40MHz
1000MHz

TDD/FDD FDD FDD FDD TDD

Modulation Up to 2048QAM Up to Up to Up to
256QAM 256QAM 256QAM

Capacity Up to 500mbps  330mbps in Up to 10 gbps >500mbps
50MHz

Hop Length Tens of km Up to 1km Up to 4km Up to 4km

Form Factor Split IDU/ODU;  All-in-one AOR and All-in-one

AOR integrated antenna integrated
Architecture PTP PTP PTP PTP/PMP
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System Spec Review
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Dense QAM Increases Spectral Efficiency

uadrature
2L QAM < L (bits/symbol) Q0 )

Sina,t symbol impairments
JPSK =2~ p100% |
16QAM  L=4
_ N 50% (1011)
64QAM L=6 e o A o
_ N 33%
256QAM  L=8 o =
1024QAM L=10 1 ;8;’ (11'10) . . \\ envelope magnitude
4096QAM L=12 0 coSwt
\<\i )  » ¢
Higher QAM Trend L
v Increased capacity - * * \ | (in-phase)
« Diminishing returns — envelope phase
« +6 dB/step more SNR . . . .
« Increased peak-average ...l

=« More sensitive to impairments

= Lower system gain RF(t) = I(t)cosm,t + Q(t)sinm,t
n S



Bandwidth vs. Channel Spacing

H)
~ CS: Channel Spacing ! .

— Allocated by licensing —f=0.5
— Traditional 3.5, ... 112 MHz e
— E-band 250, 500 MHz

— Fixed for a given deployment

Raised Cosine (RC) ||
Pulses are ISI-Free
& Require Minimal

Excess Bandwidth p-1
| \ I j |
- R ‘ ; * — P
— Determined by equipment ~
- B~0.12 RCfactor Baud or Symbol Rate, R,
— 50Msym/s < 56MHz
— IFBW ~Rq )
- IQBW~R2 Channel Spacing, CS
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Methods of Multiplying Data Capacity

Adjacent
Channel
Co-Polarization

.- S B -;'Q’n ]

1+1 Configuration uses a second microwave radio for redundancy (idle) or for 2x

Adjacent capacity (active at different frequency)
Channel Horizontal and Vertical

1 1 F1V (2o 5
Alt. Polarization A polarization

O
#

\.HH Fm"
Co-Channel BT
Dual Polarization

Single polarization

Single polarized
antenna

g

F1V ‘

Dual polarized
antenna

| |  HEEE o

2+0 Configuration w/ XPIC requires 2 radios/systems operating at

the same frequency but different or cross polarization: XP
’ XPIC refers to Interference Cancellation of cross
polarization (XP) signals that cross-contaminate in the ANALOG
DEVICES

13 channel or antenna - 2x radios + modem algorithm

AHEAD OF WHAT'S POSSIBLE™




Capacity Estimation

— Raw bit rate (Mbps) = L (bits/sym) x CS/(1+[3) x # radios
= # radios can be 2 if XP or bonding are used
= QPSK/3.5MHz - 2x3.5/1.12 = 6.25 Mbps
= 1024QAM/112MHz/XP - 10 x 112/1.12 x 2 = 2Gbps
= 64QAM/500MHz - 8 x 400 = 3.2 Gbps (E-band)

~ Actual payload bit rate is complex:

= FEC consumes 10% “light” to 50% “heavy” of capacity in exchange for system
gain < link range/antenna size

= Network management data is added to payload, about 5%
= Compression of data and headers - 5% gain in practice
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Microwave Radio Signal Chain and Control Path

Power Management

High Speed

Power DAC

Amplifier

Upconverter Modulator

& ]
T_X PA A‘I% 90° Hybrid | | | 90° Hybrid %
] ' ®——

] ADC @ PLL+VCO @ PLL+VCO @

Detector Precision CLOCK
ADC

Variable —) A ADC
DPD Attenuator |
J-y@ 90° Hybrid % . 3) L 90° Hybrid

| ) % ADC

Downconverter Demodulator

DAC

&

90° Hybrid

—® % DAC

i

@ PLL+VCO @ PLL4VCO High Speed

ADC

90° Hybrid

RX

o
%
&

ADC

Downconverter

Mixer Variable

Gain
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Out-Door Unit In-Door Unit

Legacy Band Split ODU

6 to 44 GHz

PLL+VCO

‘ D 350 MHz from IDU

Upconverter

6 to 44 GHz

X i i i ‘ @
— PA

Q<

90° PHASE IF |
SHIFTER ||| Hybrid & ‘

@ PLL+VCO

Q&

0.85t04 GHz

@ PLL+VCO q,) PLL+VCO

0.85to0 4 GHz

]

5 IF 140 MHz to IDU

RX |

2
El

Downconverter|
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Out-Door Unit In-Door Unit

Legacy Band Split IDU 2 -

S

AD9643 (dual, LVDS) AD9250 (dual, JESD204B)

AD9613 (dual, LVDS) AD6673 (dual, JESD204B)
AD9234 (dual, JESD204B)
AD9680 (dual, JESD204B)
AD6674 (dual, JESD204B)
AD6676 (single, JESD204B)

RX 140MHz
DU ,\%
-
o
AD9142A (LVDS)
AD9154 (JESD204B)
AD9152 (JESD204B)
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Legacy Band Full ODU

6 to 24 GHz

|

6 to 24 GHz

19

I

<

—E?ﬁ

Upconverter

2

Iz) —| 90° Hybrid

] —
eSS B —

Downconverter

— R

®

RX
INA S

@ PLL+VCO

AD9993

90° Hybrid

ADC

X—

ADC

\

] (2]

@ PLL+VCO
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Legacy Band Full ODU with DPD

6 to 24 GHz

Upconverter
_(Xn s DAC
6 t0 24 GHz F
> AD9142A (LVDS)
e , .
% — PA — 90° Hybrid AD9154 (JESD204B)
% | AD9152 (JESD204B)
® % ' DAC

* @ PLL+VCO @ cLock

Downconverter AD9993

R

ADC

DPD

[

=0

] —
;—(X) gﬁ ADC

Pe

)

90° Hybrid

Downconverter
AD9643 (dual, LVDS)
AD9613 (dual, LVDS)
AD9250 (dual, JESD204B)
AD6673 (dual, JESD204B)
AD9234 (dual, JESD204B)
AD9680 (dual, JESD204B)
{ ADC AD6674 (dual, JESD204B)
AD6676 (single, JESD204B)

{ ADC

020

i I» z) 90° Hybrid
; ;v

@ PLL+VCO ANALOG
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V-Band Full Outdoor Unit

AD9136 (dual)

Transmitter

—

4@) gb DAC

57 to 64 GHz
TX
; ‘—@

% — 90° Hybrid
e
)
N PLL+VCO
CLOCK @
AD9680 (dual)
AD9234 (dual)
AD9625 (single)
A~ PLL+VCO
\r\ﬂ D L Vanmmm
X e % > { ADC
w PN T
LNA % ():) L 90° Hybrid
I/’ 7 LA N Y ammnn
———( g) /%) > /%) { ADC
Receiver
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E-Band Full Outdoor Unit

Single Conversion Architecture

AD9136 (dual)

Upconverter

Upconverter

711076 GHz —
or ) Hybrid {— { DAC
8110 86 GHz I %
TX 5 - '
PA i 90° Hybrid H)?t())rid >, 90° Hybrid
|
] ¥ 180° _®_—_:|§ 7" bac

8 Hybrid

(2]

i

@ PLL+VCO @ PLL+VCO

AD9680 (dual)
AD9234 (dual)

@ PLL+VCO AD9625 (single)
Downconverter
180° "
® Hybrid — % ADC
RX | | | " /‘. "
LNA b 90° Hybrid Hj’grid A .»,d. b ) 90° Hybrid
’ T ’
180° Y
® Hybrid ® ' % ‘ { ADC
Downconverter

@ PLL+VCO
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E-Band Full Outdoor Unit

Direct Conversion Architecture

71to76 GH Upconverter
o z
——
o ) DAC
81 to 86 GHz —& Y '_
U TX : :
—~ . D) [ ot AD9136 (dual)
’\,_ _I
= { @‘ % ' DAC
@ PLL+VCO
@ PLL+VCO
< -
RX 1 AD9680 (dual)
P D) oo e AD9234 (dual)
AD9625 (single)
—s f
7
Downconverter
ANALOG
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High-Speed ADCs

24 Analog Devices Confidential Information



ADC Requirements for Baseband Sampling

Channel
Spacing 4
S00M = = =t = =8 & D e e e e e e e e e e e e e e e e e e = I
500M
2B0M =~ == =S~ T - T o m—mm——— - — - ——————— o
s Cbpg
2EE Ca
n “pilc;ity
250M-+ o~ S~
oM === == === B e \EUI\I ObUu  -----. '
50 =~ ~ T~ ~ o~
Ray, gMSps TN~ e
125M— apacjt S P Tt~ Dy /ODU
56M | T T T T T T -= ekl :
| | | =~ |
8 9 10 11 12 13
Min. Resolution (ENOB)
16 64 256 1024 4096 ANALOG
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14/12 bit Pipeline ADC (

AD"xyz AD"yz
Sample Rate  Export Version

»

10Gbps lane €<-> 16 bit/500Msps
Lower power 65nm

IDU JESD204B
AD9643/13 IF/BB AD9250 IF/BB
250Msps 14bit 250Msps AD6676 IF
CTBPSD
AD9680 BB/IF
Full 14bit 1.25Gsps
ODU AD9643/13 BB AD9250 BB
250Msps 14bit 250Msps
AD9993 MxFE AD9625 IE AD9234 BB
14bit 250Msps 12 bit 2.6Gsps | 12bit 1.0Gsps
ODU No ADCs in ODU

—
E-Band [FaBEzEEREE AD9484 BB
8bit 500Msps  8bit 500Msps

AD9680 AD9625 IF
14bit 1.25Gsps 12 bit 2.6Gsps

A
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High-Speed DACs

27 Analog Devices Confidential Information



DAC Requirements for Baseband Sampling

Channel

Spacing ;5| 45 dBc; > 30 GHz 55 dBc; <17 GHz
500MHz = = l
500M
250MHz =~ T -
112MH 22 & I
SEE
)
250M
56MHz = = - -
125M-
Pac;
| | | Ly
8 9 10 11 12 13
Min. Resolution (ENOB)
16 64 256 1024 4096 ANALOG

2 QAM Density yf DEVICES



16 bit DAC (

AD9xxx
Data rate/DAC rate
AD9783 BB

500Msps/500MspS 10Gbps lane <-> 16 bit/500Msps
AD9146 BB

312Msps*/1.2Gsp

»
>

AD9142A IF AD9152 BB/IF
575Msps*/1.6Gspq 1.2Gsps/2.25Gsps .
AD9122 BB AD9142A BB/IF AD9152 BB/IF
Full 500Msps/1.0Gsps| 575Msps*/1.6Gsps

1.2Gsps/2.25Gsps
AD9993 MxFE
ODU 500Msps/500Msps

v

No DACs in ODU

*: The actual achievable data rate depends on the FPGA selection and board
design due to the interface timing budget.

AD9122 BB AD9142A BB AD9144 BB
500Msps/1.2Gsps] 575Msps*/1.6Gsps

1Gsps/2.8Gsps  AD9136/35 Super Dual

2Gsps/2.8Gsps
E-Band (Askft == AD9139 BB b b
1.4Gsps*/2.8Gspsp 1.15Gsps*/1.6Gsp

29
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LVDS IF DAC Selection Guide for PtP

_ AD9122 | AD9142A AD9139 AD9129 [|AD9993 MXFE

# of channels 2 DAC /4 ADC

Resolution 16 16 16 14 14/ 14
500MHz /

Max I/Q Data Bandwidth 500MHz 575MHz 1.15GHz 1.4GHz 250MHz

Max DAC Sample Rate 1.2GHz 1.6GHz 1.6GHz 2.8GHz 1GHz / 1GHz
On-chip Digital

Modulation Y Y N N N
On-chip PLL Y Y Y N Y
Power Consumption Moderate Low Moderate Low Low

~ |IF DACs support both traditional band microwave systems as well as
some lower channel separation E-Band point-to-point systems

ANALOG
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Moving to Wide-Band Applications w/ LVDS

AD9139

31

AD9139

(]

90° Phase e |
Shift

(]

Max Data Rate
AD9125: 250MSPS
AD9142A: 575MSPS

Max Data Rate

AD9139: 1.15GSPS
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Wide-Band Applications w/ JESD204B

Max Data Rate

AD9154,
AD9144:

AD9152: 1.1GSPS

AD9136,
AD9135:

1GSPS

2.1GSPS

ANALOG
DEVICES
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JESD204B IF DAC Selection Guide for PtP

# of channels

Resolution
Max 1/Q Data Bandwidth
Max DAC Sample Rate

Companion IQMOD

MC-GSM Compliant output
frequency

Recommended Applications

On-chip Digital Modulation
On-chip PLL

Power Consumption

16
1GHz
2.4GHz

ADRF6720-2.7

400MHz

MC-GSM/
3G/4AG/PtP

Y
Y

Moderate

16
1GHz

2.8GHz

ADRF6720-0.5
ADL5375-0.5

150MHz

3G/4G/PtP

Y

Y

Low

= IF DAC choice guided by application
— High Complex-IF — AD9154 or AD9152
— Zero IF or Low Complex-IF — AD9144
33 — Wideband ZIP (E-Band) — AD9135 or AD9136

16
1.2GHz
2.25GHz

" ADRF6720-2.7

400MHz

MC-GSM/
3G/4AG/PtP

Y
Y

Moderate

AD9136 AD9135
2 2
16 11

2.1GHz 2.1GHz

2.8GHz 2.8GHz

ADRF6720-0.5, ADRF6720-0.5,

ADL5375-0.5 ADL5375-0.5
150MHz 150MHz
3G/AG/ 3G/AG/
E-band PtP E-band PtP
N N
Y Y
Low Low
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AD9144 Block Diagram

DACCLK
PLL
o - COMPLEX = - OUT3+
HE2 HE3 MODULATION
\r Fsc OUT3-
Q-OFFSET A
NCO PHASE DACCLK
v, ( MODE CONTROL ADJUST | FOFFSET
T f ¥ |
EE HB2 HB3 _PP" N ) o ji out2«
SERDINT=
7 ourz-
. vE
=2
L] ]
st
[ 50 o o o COMPLEX fan - ouT1+
SERDING og HB1 HB2 HE2 MODULATION \*J m
+
Gz o oUT1-
z Q-OFFSET 1
w
g I MODE CONTROL NCO 3 :[t"-'RUSsET LOFFSET DACCLK
: |
foue - ouTo+
1 HB3 .78 ALY o
PDP OUTO ()t —— ouTo-
PDP OUT1 (s
Y
SYNCOUTO+ SYNCHRONIZATION
SYNCOUTO— LOGIC * [
S REF
SYNCOUT1+ f CLOCK DISTRIBUTION - AND 1120
SN AND BIAS
SYNCOUT1- CONFIG CONTROL LOGIC 2 Dac
REGISTERS o DETECT | _ SYSREF SYSREF+
f 1 PLL_CTRL 5] - RCVR SYSREF-
[ :
sERIAL [ |POWER-ON DACCLK r CLK CLK+
10 PORT RESET RCVR CLK—
~—
A AA FLL_LOCK DAC PLL  f=t
% [0 g o =
3858 B EZ3 g
B EE ‘
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AD9135/AD9136: Dual 11-/16- bit 2.8 GSPS JESD204B DAC

= Support input data rate > 2GSPS
= 1x, 2%, 4%, 8x selectable interpolation modes

= 8 JESD204B SERDES lanes up to 10.6Gbps per lane

= Multiple chip synchronization

= Digital features: inverse sinc filter, digital gain/offset

adjustments
= Integrated DAC clock PLL
= Transmit enable function
= Full scale output current: 13.9mA to 27.0mA

DACCLK
SERDES
PLL

rw D!

DACCLK

o 2

(8]
=] R
LiN) :
> 2
g =
5% Ll QGAIN  Q-OFFSET
SERDIN7+ Dz
(2e) MODE CONTROL
<
. £x __ I-GAIN 1-OFFSET
[sYe) %)
o9 2] .
z
' oo
SERDINO —
SYNCOUTO+ SYNCHRONIZATION
SYNCOUTO- Loeic L
SYNCOUT1+ 4—' CLOCK DISTRIBUTION -t
SYNCOUT1- CONFIG CONTROL LOGIC I AN
REGISTERS 2‘ DETECT
| PLL_CTRL o
1 1
SERIAL POWER-ON DACCLK [ [
1/0 PORT RESET
| —]
PLL_LOCK DACPLL |

35

iRQ

O
o o
z Z
wow
X X
SIS

OuUT1+

ouT1-

OouTOo+

ouTo-

1120

Performance @ 1.966GHz DAC:

= SFDR: 82 dBc (-9dBFS tone @ 20MHz)

= [MD: 90 dBc (-9dBFS two-tone @ 20MHz)

= ACLR: 80dBc (1 carrier WCDMA @ 150MHz)
= NSD: -163dBm/Hz (0dBFS tone @ 150MHz)
Power: 1.42W @ 1.6GSPS full operating
conditions

Supplies:

= 3.3V (analog, SERDES)

= 1.2V (digital, SERDES, clocks)
1.8V-3.3V (SPI range)
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AD9136: Wide Transmit Bandwidth

900MHz Bandwidth Output Signal using Inverse SINC

Ag_i-lent Spectrum Analyzer - Swept SA
O
vy Type: RMS

PNO: Fast —»— Trig:Free Run Avg|Hold: 515
IFGain:Low #Atten: 6 dB

Ref -30.00 dBm

Start 40.0 MHz Stop 1.0000 GHz
#Res BW 30 kHz VBW 3.0 kHZ* Sweep 10.74 s (1001 pts)

MSG

11675-433

foac = 2GHz, 1x interpolation, Inverse Sinc Enabled, SE\%E:%CS’\'

SERDES Mode: L = 8 Lanes, M = 2 Converters AMEAD OF WHATS POSSIBLE™




AD9136: Noise Spectral Density Performance

-130

- 0dBFS
- —6dBFS
_135 |=— —9dBFS
35 - —12dBFS
-140
~ -145
z
@
<) -150
()
2]
Z -155
-160
-165
-170
0 100 200 300 400 500 5
fout (MH2) g
NSD Performance vs. Digital Back-off ANALOG

DEVICES
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AD9136: ACLR Performance

Ag_i-lent Spectrum Analyzer - ACP
Center Freq: 122.000000 MHz Radio Std: W-CDMA

wp. Trig:Free Run Avg|Hold: 100/100
NCORR IFGain:Low #Atten: 8 JdB Radio Device: BTS

Ref -20.00 dBm

Rhin o w0 e o Mg‘\*w-NvTJ A LA em L LA

Center 122 MHz Span 49.68 MHz
#Res BW 100 kHz VBW 10 kHz Sweep 1234 ms

Total Carrier Power -9.727 dBr/ 15.36 MHz ACP-IBW
] Lower Upper
Carrier Power Filter  oOffset Freq Integ BWY dBc dBm dBc  dBm  Filter
1 -15.720 dBm/ 3.840 MHz ON 5.000 MHz 3840MHz 7637 -9209 7715 9287 oM
-15.760 dBm/  3.840 MHz 1000 MHz ~ 3840MHz -7692 -9264 -7735 -9307  ON

2
3  -15.746dBm/ 3.840 MHz
4  _15765dBm/ 3.840 MHz 15.00 MHz 3840MHz 7807 8378 7769 8341 ON

12578-320

4-Carrier W-CDMA ACLR, PLL Reference Clock = 122MHz [/;«El\l}llé%csi

foac = 1966MHz, T, ,; = 122MHz, 4x Interpolation AHEAD OF wATS POSSBLE™




Available IF DAC Evaluation Boards

DPG3 Compatible Other ADI Components Included/ Evaluation Board
Board Name Details

AD9136-EBZ ADCLK925 clock buffer chip
AD9135-EBZ AD9516 clock distribution chip
AD9144-EBZ Evaluate DAC outputs directly
AD9154-EBZ

AD9152-EBZ

AD9144-M6720-EBZ AD9516 clock distribution chip
AD9154-M6720-EBZ ADRF6720 quadrature modulator
AD9152-M6720-EBZ Access DAC outputs directly or DAC+MOD output

ADS7 Compatible Other ADI Components Included/ Evaluation Board
Board Name (FMC) | Details

AD9136-FMC-EBZ ADCLK925 clock distribution chip

AD9135-FMC-EBZ AD9516 clock distribution chip

AD9144-FMC-EBZ Evaluate DAC outputs directly

AD9154-FMC-EBZ Optimized power supply solutions

AD9152-FMC-EBZ FMC compatible, connect to any FPGA vendor platform

ANALOG
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Next Generation High-Speed DAC
Technology
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IF DAC to RF DAC Technology Capabilities

71to 76 GH Upconverter
(0] V4
) —
o ) A DAC
81 to 86 GHz 4(8 > }_
TX

e

X — —

= { ® % . DAC

@ PLL+VCO

Max Sample | Max Complex

Rate Ch BW
AD9136/35 2.8GSPS 1GHz
@ PLL+VCO
—
. o=
LNA z) L{ 90° Hybrid
<
o — -
Downconverter
ANALOG
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IF DAC to RF DAC Technology Capabilities

71to 76 GH Upconverter
(0] V4
) —
o ) A DAC
81 to 86 GHz 4(8 > }_
TX

e

X — —

= { ® % . DAC

@ PLL+VCO

Max Sample | Max Complex
Rate Ch BW
AD9136/35 2.8GSPS 1GHz
@ PLLAVCO Future RF DACs | +12GSPS +5GHz

\

LNA z) 90° Hybrid

o

Downconverter

\

RX =
=

—
=P
NS
e -
N~
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Thank You For Watching!

View Additional Webcasts at
www.analog.com/Webcasts

Ask Questions on EngineerZone
ez.analog.com/Webcasts

Order ADI Products on Avnet
‘www.avhet.com’
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http://www.analog.com/en/education/education-library/webcasts.html
https://ez.analog.com/community/webcast-qa
http://www.em.avnet.com/en-us/design/linecard/Pages/Analog-Devices.aspx

