
�� � � �� �� � � 	
 	� � 
� �� � 
 � 	
 �� � �

� 
� � 	� � � �� �� �� � � �

� ��� � �� �� ��  �! �� � �" � " �#$ %� �'& (� � � � � � � " � !$ �� � � � � � � " � !

$ %� # � & (�� � �� �� " � !

� ) * � ("+ (# �, - �. ! # � �"� #$ % � � /10 � (2 3 # � � � " � ! 4 ! " � #$ �� � � � � � � ��

5 678 59:; <=> ?@ < ABCD EF GIHJ < <K K K K K K K K K K K K K K K K K K K K LM NMO O PK QR



Ωe

 τ

b
s

(t)

from source

τ

Mixers

      Local

Correlator

τ
Add

Record to Tape

Record to Tape
  Oscillator(s)

S TVU WYX Z\[ ]_^ TVU Wa`cb d

e TVU WX f S TVU W

S g hi X j[k lm n T[ opq r Wst u hv w

xS g hi X [k y y z n { n T}| | o o~ �~ { n Wst u hv w





� � ��� � 
 � � � � 	
� 
� 
 	 � � �

� %� �� " � � � � " � ! � � � (� ! �" � " � ! � � 0 " � # �� � �� # � � (�� � �� �� ��

$ � ! �� � � (�� �" ! � (� � * � " ( � � " � ! #� � � (� � �� �# (� � � 4 � � ��� (� � ! ! �� #

$ � * * � / � � � � � � � �# � � *� � �� � � 4 ! � �� # 2 /




� � � � 
 � � 
� 
� �� 
 � �� 	 � � � 
�� � � 	 � � � �

� ) � �� " � ! � )� 4� ( � *� # " � " � ! # � �"� �� �! � , � �� �# ����� � � � �� �   � � � � " � ! #

� � " � �#� � � � � � �¡ �� � �� -¢ �� �¢ �� �  

� £� " �! � � � " � ! � %� � ( �# # " � ! � N Q¥¤ ¤ ¦§ =   �©¨ 4� � � " � ! � ªK P¥¤ ¤ B O R § =   � %� � �� « � � " � ! � QK P¥¤ ¤ B O § =  

� -" 4� ! � � ) *" ! � £ ( � � ! " (, � " (� " � ! � L¬ ? ¦®­ §   � � « ¢ � N¬ ?B¯ ­¯ ?   � � � « � L¬ ?B § = ?  

� � " � �#� )� � " � & � �� � � �° Q ­ ¬   � %� � � � L ­ ¬  

� ±� � �" ! �� £ ( � � ! � L ­ ¬   �©² / �� � � � �" ( �R ¬ ¬   � � � � � # * � �� " ( � L ­ ¬   � %  � �¬ ¬´³ ? ¦§ =  

� � ! � � ! ! � #� �µ " # � � # �� �� " � � �� � �� � � � �µ * � ! # " � !

� %� � * � � �� " � ! � � � � *� # * � �� � � �� / ¶· F ? ¸ �. �� ¶ QK ° F ? ¸   � � � ! � # * � �� �

�� � � � � "� " # � " ( S TVU W ( � � ( 4 � � � " � ! �  � �� " � � � " � ! � � � �� � / � �� �� � (� � " ( � � (� ! # " # � � ! ( /



¹� � � ��º �� » � 	 � � 
 � � � � 	
 
 �

� ) � ", � " ! � # " � ! � � # , � � �¼ # � � � " � ! # 0 / � # �� " � # �, ¡ & # �� * � � # � � * # �¾½ ± �  )  

$ � � (� � � �c¿ ¡ # �� * �" ! � " ! � �� � � � ¿ ÀÁÂ Ã �¨ /Ä 4" # �  

� £ ! � # " � ! � � � � # 0 � �! � � � � / � � 0 / S �, � � � Å ÆÈÇÉÊ ÇÉ � � � � �  

� � � " # � � � � / " # (� ! # �� �" ! � � � � 0 � " ! � � �� � � � � � # � �� � * � � � � � # �� * � �  



� � 	 � ��� � � � � � � 	 Ë � � 	� �� � Ì

� - �� � /ÎÍ �" 4� ! � � # " ! 4 # � " �

$ � � *¿ Ï { ] Ð Í lk l � # * �� ¡ Ñ Ñ Ñ 2 � �, 0 � # �� " ! �

$ - � � � / # � � * # ¿ Ò Ó X ÀÁÂ Ã �¡ � � �   Ð Í [ { l j Ô [ z #

� ) �. � � � � � � /   � � � � / �� � �� ÕVÖ Ó Õ× ok y � � � �× ÀØ Â Ã  

� � � �" ! � � # 40 �� � (� " ! � � �� � / # � � * # � � ! � � � � " ! 0 " � # �� � ��



� 
 � � �� 	
� 
 � Ù� � � 
� 
 � � ÚÛ � 	 ÌÜVÝ � � Þ� �� � Ë



� � � 	 Ë � � � 
 �cß à � � 	 � � � � 
 � � 	� � 
 � � � 	� �

á �� � � � ¿ ¡ � � � Z Ô [ â oäã � � � �& � � & � � � � * � � # � # � � * � � (� � # # 0 � ! �

� ) � ", � � � �� � � � å TVU Z Ò Wß à æç è Á é êìë í î ï ðòñôó õ T f W X æöç è é êë íë ñó õ T f W

� � � ! � � # � � �� "� �� " ��

$ � � � (" ! � �µ *� �# # " � ! �, , � " ! � � * � � # � �� « ) ÷Èø x ù x ú  

$ �� � 4 * & � � � � /¿ Àûü z ýÿþ� X Àûü ��� T�� z � Wþ�



� 	 � � �� � � � 
 � � � �� � 
 � � �� 	
 
 �

� - �� � / S � * * � " � � � � � ! � # � �� " � !

� �� " ! � �� � � � � " � ! �� �� � xS   � * * �" � � � � � � � � � � ��

� (� # � # " ! � " µ " ! � �, , � " ! � �� � � �� " � ! �² " � 0 �� � �� � ! #, �� � #� ¢ � � ( �. � � � � � x¡ ¼  

� � 4� * 4� ¿ � ! � (� � * � �µ ! 4� 0 �� * �� � � �

� ��



�	 
 
� 
 Ì
� � �Ý �� 
 Ì � � �� �� � � 


� �� ��� � � �� �� � �� � �� � �� � � !� "$# �%� &' %� �% � �� � (� % )

� * + � � (� Ô � � � � �� � �� �, �- . � � �� � � � �0/ 1 2 3 465 789 Ö Ó / 1 3 Ï : Ö Ó

� ; �� "$< � � (� � & � � � & � 1 => ã � �� �� #  � % � �� � �� ? � @ % # < �� � � @ 1 Ò Ó

Ö Ó Ô Ö Ó 1 Ò Ó / Ö Ó 1 A8 5 7CB �- . Ô �- . 1 é 8



D �E �F � 
 �G H I � � � �F �� � �J K L E MN E E 	 �E

� O� < � �� � �� � " & � # % , PQ + � �SR �� < � �� � �� % � � � & � T

� ; � � ? ��  ? � @ &<  � " ?� � � � � � (VU 4U W X9 Y 2 �� ? � @� ?� � � � �%

� Q # � Z� � � � �� ?� [� \ \ \ � ] � @ % � ��� B ^ & � � B _ _ _ )

` a bc de fg hji k fl fm dnpo q l krs tu



v � E � w I � � � �F �� � � 
 � �x � �y z|{ � E � �� }	 � � � 


Plots
CL Tables

Public

PI

(lag−based)

Correlator 

CDF

glish

private (1yr)
Review

Flagging

van Vleck
AIPS

Pipeline

IDI
FITS

Diagnostic
Plots

aips++

MS

(v.2)

(freq−based)

E
V
N

A
r
c
h
i
v
e

Time



{ �� � v F � ~ } �� �

� Q � "� *� P

� ] � � � % , �� � � ��� � � � � �# � X � � � (j� � � � � � � �

� �� # � � � " & % � & � % a � � � �� ��� % � ? & � ( ��� � � � �� � � "�

� Q # � � � "� , � � " �� � @�� �� � � ^B � & % �0� � � � � �

� � ? � @� ��� % "� � �, � �B � � � "% �� & � � [ � "% � �� ��� )

� Q � � % & � � & � �� & ?, Z �� � � � & � �� � % & � � � � %

� [ � �� � ��� ) * %� � ��� %

� � & � ?� �� " � & � � �� &� � "� � &< � � "� " ? � @� ��� � �� �� � %B < � � � &� � _ _ _ )

� + � " �� � @, � R � & � � � ?T � %� % � �� � Q ^ " ��� % � & � � �� ( � ? � � � %� )

� O �� � & � �� �� % %

� Q � �� � � � � � < & � � � �% , [ � �� � B  ¡ ^ �



¢ � �� � H � �£ �� E
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Aux Data
(8 bytes+parity)

Sync Word
(4 bytes+parity)

4 x 111111110

BCD Time Code & CRCC
(8 bytes+parity)

ID/STATUS

HEADER DATA

20 bytes+parity 2480 bytes+parity

Data
Byte

P P P PPRecording Sequence

Notes:
 1. Parity always ODD except  Sync Word.
 2. Byte to either side of Sync Word must
     contain at least one '0' (two '0's
     requested by VLBA correlator). .
 3. Mark III tape frame format is identical
     except for contents of Aux Data field.

Data Field

Data
Byte

Data
Byte

Data
Byte

Even parity

~97% omitted

DATA

ARW
8 Dec 95

CRCC computed over these 148 bits (not including parity)

(Header replaces
20 data bytes)

a a a a b b b b r r s s t t u u

Figure 1: Mark IV Tape Frame Format 
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J J J S S S S S s s s s CRC-16

Sync Word
(4 bytes+parity)

4 x 111111110

BCD Time Code & CRCC
(8 bytes+parity)

HEADER DATA

12 bytes+parity 2500 bytes+parity

Data
Byte

P P P PPRecording Sequence

Notes:
 1. Parity always ODD except  Sync Word.
 2. BCD digits in Time-Code and Aux-data,
      excep those labelled reversed, are
      written to tape in order msb-to-lsb.
 3. Byte to either side of Sync Word must
     contain at least one '0'.

Data Field

Data
Byte

Data
Byte

Data
Byte

Even parity

~97% omitted

DATA

ARW
26 May 1994

CRCC computed over these 
48 bits (not including parity)

Aux Data
(8 bytes+parity)

AUX-DATA

8 bytes+parity

Recorder
Parameters

DAR Parameters
(bit-reversed digits)

Spare
Digits

Station
IDMJD Seconds

S R HS P P P P T G B S C D 0 0

Figure 2: VLBA Tape Frame Format 
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Figure 7: Correlator Block (1 of 8 on chip) 

Figure 8: Complex Correlator Block Diagram 
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Figure 5: Correlator Board Signal Distribution 

Figure 6: Mark 4 Correlator Board 
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Figure 1: Correlator Block Diagram 

Figure 2: Station Unit Functional Block Diagram 
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