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Correlator Block

Cables go to
Correlator Quadrant 3

in same configuration as 
Quadrant 1

Cables go to
Correlator Quadrant 4

in same configuration as 
Quadrant 1

Station Electronics Block

Correlator Rack Equipment Correlator Rack Equipment Correlator Rack Equipment Correlator Rack Equipment

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol 
Decoder

Atacama Large Millimeter Array (ALMA)
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Interface Card

1:16 Demux

Antenna 63, BBpr0, Polarization 0 & 1
Antenna 64, BBpr0, Polarization 0 & 1

Filter Bank
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Tracking Delay 
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EngineProtocol 
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Packetizing & 
Tracking Delay 
Station Card

Filter Bank

Station Rack
Interface Card

Protocol 
Engine

Rate 
Conversion1:16 

Demux Filter Bank

Packetizing & 
Tracking Delay 
Station Card

Filter Bank

Filter Bank
1:16 

Demux

Antenna 63, BBpr1, Polarization 0 & 1

Antenna 64, BBpr1, Polarization 0 & 1

1:16 
Demux

Antenna 1, BBpr2, Polarization 0 & 1

Antenna 2, BBpr2, Polarization 0 & 1

Antenna 63, BBpr2, Polarization 0 & 1

Antenna 64, BBpr2, Polarization 0 & 1

Antenna 1, BBpr3, Polarization 0 & 1

Antenna 2, BBpr3, Polarization 0 & 1

Antenna 63, BBpr3, Polarization 0 & 1

Antenna 64, BBpr3, Polarization 0 & 1

Cables go to
Correlator Quadrant 2

in same configuration as 
Quadrant 1

Station Electronics Block

Station Electronics Block

Station Electronics Block
Baseband 3, Both Polarizations - all Antennas

Baseband 2, Both Polarizations - all Antennas

Baseband 1, Both Polarizations - all Antennas

Baseband 0, Both Polarizations - all Antennas

CMB
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Weather Stations
(located outdoors)C
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Ant 1, BB0, Polarization 0
Data samples packetized into

32 bit words @125k samples/1msec

Cross-Correlator 
Matrix Plane

Data sample 8

Cross-Correlator 
Matrix Plane

Data sample 7

Station Rack
Interface Card

Cross-Correlator 
Matrix Plane

Data sample 1

Cross-Correlator 
Matrix Plane

Data sample 2

Cross-Correlator 
Matrix Plane

Data sample 3

Cross-Correlator 
Matrix Plane

Data sample 4

Cross-Correlator 
Matrix Plane

Data sample 5

Cross-Correlator 
Matrix Plane

Data sample 6

Cross-Correlator 
Matrix Plane

Data sample 9

Cross-Correlator 
Matrix Plane

Data sample 10

Cross-Correlator 
Matrix Plane

Data sample 11

Cross-Correlator 
Matrix Plane

Data sample 12

Cross-Correlator 
Matrix Plane

Data sample 16

Cross-Correlator 
Matrix Plane

Data sample 15

Cross-Correlator 
Matrix Plane

Data sample 13

Cross-Correlator 
Matrix Plane

Data sample 14

Cross-Correlator 
Matrix Plane

Data sample 24

Cross-Correlator 
Matrix Plane

Data sample 23

Cross-Correlator 
Matrix Plane

Data sample 21

Cross-Correlator 
Matrix Plane

Data sample 22

Cross-Correlator 
Matrix Plane

Data sample 32

Cross-Correlator 
Matrix Plane

Data sample 31

Cross-Correlator 
Matrix Plane

Data sample 29

Cross-Correlator 
Matrix Plane

Data sample 30

Cross-Correlator 
Matrix Plane

Data sample 17

Cross-Correlator 
Matrix Plane

Data sample 18

Cross-Correlator 
Matrix Plane

Data sample 19

Cross-Correlator 
Matrix Plane

Data sample 20

Cross-Correlator 
Matrix Plane

Data sample 25

Cross-Correlator 
Matrix Plane

Data sample 26

Cross-Correlator 
Matrix Plane

Data sample 27

Cross-Correlator 
Matrix Plane

Data sample 28

CMB

CMB

Filter Bank Card
form 32

subchannels

Filter Bank Card
form 32

subchannels

CMB

CMB

Filter Bank Card
form 32

subchannels

CMB

Filter Bank Card
form 32

subchannels

CMB

CMB

CMB

CMB

CMB

CMB

CMB

CMB

CMB

CMB

CMB

CMB

M/C Signals
Ethernet Signals
Video Signals
Other Signals

Timing References

Legend
RF Signals
LO Signals
DTS Signals

Quadrant 4

Quadrant 3

Quadrant 2

Quadrant 1

Quadrant 3
(processes signal ‘BB3’, both polarizations for all 64 antennas)

Quadrant 2
(processes signal ‘BB2’, both polarizations for all 64 antennas)

Quadrant 1
(processes signal ‘BB1’, both polarizations for all 64 antennas)

Quadrant 0
(processes IF signal ‘BB0’, both polarizations for all 64 antennas)

Operator Console

Note: Each correlator rack interface card receives an 8-
signal cable from each of 32 station rack interface cards.

Array Control Computer 
(ACC)

DTS Receiver DRX

DTS Receiver DRX

1:5 Demux Protocol 
Decoder

Protocol 
Decoder

1:16 
Demux

1:5 Demux Protocol 
Decoder

1:5 Demux Protocol
Decoder

21B
FO-
Rcvr

25D
FO-
Rcvr

25D
FO-
Rcvr

25D
FO-
Rcvr

25D
FO-
Rcvr

3 bits x 32 samples at 125 MHz

Signal designations vary according to mode of 
operation; typical names shown.

4 x 64 MB/sec = 256 MB/sec per quadrant

CMB

48 msec, RS422
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2 GHz
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Optical
Divider

1 : 66 (80)
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Central Reference Distributor CRD  55.02
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DFB Laser
&Modulator

PECL
to

LVTTL

48ms Clock
Generator

64 Bit Counter
(real time & drift)

Single 
Pulse 

Blanking

M&C Registers
Time Storage

A/D
Converter

AMBSI2
(daughter

card)

48ms LVDS
Repeater

48ms RS-422
Driver

SPI

CRD and CRG M & C

5V
Regulator 2.5/3.3V

Regulator

+5V to PCB

+5V to Laser

5V
Regulator

-5 V to Laser

-7.0V in

FPGA PCB

1532 nm
+ 48 msec
+ 125 MHz

+ 2 GHz

+3.3V to PCB

+2.5V to PCB

Rb-Master
Frequency 
Standard

MFS
55.01

Central Reference Generator CRG  55.03

PLL
X5

X2 X5

X16

5MHz VCXO

125 MHz

J1

J2
J3

J4

EFC

DET DET DET DET

Dual +5/+10Volt
Regulator for 

PCB

+15 Volt 
Regulator

Volt Reg/Det PCB

Buf

+17 Volt in

+15 to sub-
modules

5 MHz

Composite

Master Laser Distribution
MLD  56.07

1P
P

S

Slave 
Laser Laser PLLFFS

1556.393 - 1557.396 nm
192.620 - 192.5496 THz

Laser Synthesizer LS #1  56.11

I

Photonic Reference 
Distribution PRD #1  

56.08
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OPSW 6:1

SubArray Switch

Slave 
Laser Laser PLLFFS

1556.393 - 1557.396 nm
192.620 - 192.5496 THz

Laser Synthesizer LS #2  56.11

I
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z

Laser Synthesizer LS #3  56.11

Optical
1:80

Power
Divider
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Line Length Correction LLC 56.03

Loop 
Filter

50 MHz

Fast 
Stretcher

Slow
Stretcher

/10
5 MHz

Phase Detector
Fringe Counter
Stretcher Driver
MicroController

Polarized 
Beamsplitter
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Low Frequency Reference
Distribution LFRD  56.06
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Laser

1556.2 nm

Photonic LO 
Master Laser
ML  56.13

5 MHz EFC

125 MHz Pwr
25 MHz Pwr
5 MHz Pwr

2 GHz Pwr
Laser mon

-5V mon
+15V mon
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from all EDFAs
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Demultiplexer FOAD  54.05
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EDFA
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ANT 1

EDFA

Controller

DWDM

ANT 3

EDFA

Controller

DWDM

ANT 4

EDFA

Controller

DWDM

ANT 2

8 fibers per Bundle

ALMA-B Fiber Optic  Amplifier 
Demultiplexer FOAD  54.05
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Controller

DWDM
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ANT 63
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ANT 64
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Op 
Spec

Op 
Spec

Op 
Spec

Op 
Spec

FOA 
54.05.02

FOA 
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Central Variable Reference CVR  56.04
Microwave Synthesizer, 8 - 12 GHz or 12 - 18 GHz

K-Har-
monic

K=3,5,7,9,11

CVR 56.04

Central Variable Reference CVR  56.04
Microwave Synthesizer, 8 - 12 GHz or 12 - 18 GHz

K=3,5,7,9,11

AMB6

Central Variable Reference CVR   56.04
Microwave Synthesizer, 8 - 12 GHz or 12 - 18 GHz

K=3,5,7,9,11

AMB6

AMB6

GPS Antenna 
on Roof of AOS

ALMA-B Correlator RoomPatch Panel Room

LO Room

AMB17
AMB16
AMB9
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AMB7
AMB6

AMB17
AMB16
AMB9
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AMB7
AMB6

2 SMF Pairs plus 6 Pair Spares
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BBpr2
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25D
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Rcvr
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21B
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27.3 - 141.5 GHz
61 - 122 GHz

27.3 - 141.5 GHz
61 - 122 GHz

Correlator Control 
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DTS M&C Computer 
(DMC)
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AMB14
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48 msec (LVDS converted to RS-485)
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Computer Room 
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Ethernet
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Spare
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125 MHz

125 MHz48 msec

48 msec

48 msec

48 msec

48 msec

to 125 MHz Distributors
in ALMA-B and

ACA Correlators (+10 dBm)

48 msec
from TBD in Correlator

+7V In from P.S.

ACA Fiber Optic  Amplifier 
Demultiplexer FOAD  54.05

EDFA

Controller

DWDM

ACA ANT 1

EDFA

Controller

DWDM
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ACA Correlator

in ACA Correlator 
Room

to Ethernet Switch (for CCC, DMC, CDP of ACA) 
in ACA Correlator Room
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2 SMF Pairs plus 2 Spare Pairs
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+ 1532 nm
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