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Track Recovery Card Drawings

Drawing Number and/or Filename
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56000Z007
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(K008D01.BLK -

56000K009
(K009D01.BLK -

56000K010
(K010D01.BLK -

Z007D02.LAY)

K008D10.BLK)

K009D10.BLK)

K010D09. BLK)

(WRITE. DPC)

Title Nr of Sheets

Track Recovery Card Schematics

Track Recovery Card IC Layout

Track Mix, Inputs 12-15
Track Mix, Inputs 4-7
Track Mix, Inputs 0-3 and 8-11
Track Mix, System Tracks

(This is the DPC Xilinx)
Track Recovery Xilinx Design

Delay Control Xilinx Design

Header Control Xilinx Design

Write Operations Into Trk Buf
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TRACK MIX, INPUTS 0-3, 8-11
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0.22 uF
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ADD PIN/PAGE NUMBERS TO I/O CONNECTIONS

08\22\90 CHANGE U72 AND U73 TO 8K X 8ROMS
CHANGE CHIP TYPES TO ALS

INVERT NEW FRAME LABLE
RE.B 7\06\92 CHANGE 2950 PART NUMBER

ADD PARITY TEST POINT NOTE
CHANGE U66 TO 74HC541

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA.
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TRACK RECOVERY CARD
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TRACKCLOK-9
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8
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O
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TRACKDATA-10
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+5V
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SEL-B4

uSPAREO

uSPAREl

MODE-T\

CLKBC

CLKBD

NEW DELAY
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8
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UI 8A 4 U27A

26LS32_21",

~74ALS74
26LS32_ 5

6[- .06

MICROPROCESSOR A

vcc

PU U64A

PLC-22 0 SH3, SH4
NEWDELAY 2 D 6 NEM DELAY

CLK8E 3 6

6

11O SYSTKCLOK-0O R7-

T34E KE11-- PU5

UISC U27B

T35A 26LS32

23A-22 SYSTKDATA- 1 1 10 "- S2 A TASA-18
Pl 1 DQ 09 07 16.M.CO.11

oo PlC 20 STSTDAT3 8 08 08 S15 AROM11 A1

... A 1 OE 12SYSTCLOK0SPLB-1K

U18D 3U36. JED

T36A 26LS32STU36

T2A-22SYSTKCLOK-IPUT-LOG14 YE I l TATAS012B-22 SYSTKCLOK- E T 1i .. Qil213 03 20 ' D TDATASII P0

T 3 6 

41P 

I - 1 8ST3 

E E 
86 

1 0 1 7cA

R-ElMODE T
P-19 SSTLK 6 061 MCOl

--- 1---TLK C 8 8 5 ROCIi

T33B 21 T 'W I sH3 MDEI9
T34A3B R'IB SH3MOE11
T34B 41 2 I SH4 ii Ill3 11L G C T35A 51 H3 TET DIT 14I13 I I

TRACK INPUT LG C T36AB 1 ; 3I SH3 TSTCOCI2 14 ! I

RDSIP8

P1C-24 I
PIE-15PIC-25
PIC-26

R5
VCC

4.7 K

T3 3A
PSA-5 |SYSTKDATA-0

P3B-51SYSTKDATA-O0\ 3

T34A
P2A-5 SYSTKCLOK-0 --

XNTRAS SIINTRR-A\ 3 N0 P2.2ISH3 INTI P2.3
XINTR A S1 15 TI0 P2.34

TO P2.6

H3 HANDSKA 1 .0 P2.7
HANDSKC _2 P1.0 i .

3 P .
uRUN P12 R
TEST 5P1. 3 WR
uSPARE0 6,P1. 4 PSEN
uSPAREI 7 P1. 5 ALE/T;
MICROC 1ii 8 1. 6 TXD

P1.7 RXD
87C51

U99D
2 - 11 INIT\

PU6 13

74F08U102
-A A Y0AA5 2 B Y

AA6 3 C Y2

U99 C ,AAI 6 Y4
RDA 9 GI Y5

8 G2A Y6

S74ALS138

u103
1 EAVP Po.o
9X1 P0.2

P0.3
$ P0.4

x2 P0.5
P0.6
P0.7

RESET
P2.0

1

CLK16 19

18

RST 9

HEADER READOUT SEQUENCER

U69
3 14 co

~A QA~
q4B QA 12 Co10

5 C Q c 12 Z
1 0 ENPLKE 2ENT

INI LOAD)1CLR I I
74AL8163

3 IGALQAP14CC4
4 HB P T 13 CH55 -C-Q 1 12 2c71

CLKBE I 20 IENT£ ,CLK I
i " LOAD I Il CLR I I

74ALS163

U74
S3 A Q-AI 14 Cos

- B I13 c ,
5 C QCI 12 C lO

D 6E) I11 coi.

10ENPENT |
R6 LK t 2CLK /

".7-K CLR  /
PU 3 74ALS163

S IGNAL FUNCTI ON
S0 HEADER ENABLE BIT TO FIRST TRACK RECV CHIP

U73 U71
coo2 8AO 092 ID i119 SO

--l 7 1 1 3 D1 1 8 S1
C Al02D 20 1 3 Q3 1 S

C0 -A 4 4 D4 Q4 1 ------S4C0 4 0 5-D5 Q5 7: SA 06D607 16 8 D7 7 •3 S6C7 1A 0819D8 Q8 12 S7

ROMC; 11 21.AOO

U72 U67

co 8 AO0O1 92D I 9 S!1 C 2 7 Al 02 10 41 D2 Q2 17 $9

C03 5 A3 04 13 5D4 Q3 l
C c4 4 A4 05114 71D5 Q5 1 S12

C 3A5 06 1 7 ]D6 Q6 14 $13 
A 7C1A 819D 

S1 1

x C09 22 A9 C1LK 9 D811 s15
ROMC 1 21 A0OC 19All1812 74A.....

20 64 _ so s SH3, SH4

7 64 SH3, SH4

8K X 8 ROM 58S SH3, SH4
_ 9 S SH3, SH4

S10 S SH3, SH4

S1 S SH3, SH4
Sl S SH3, SH4

S14 SH3, SH4

S2 DMA WRITE S15 PU6

S4 RESET DMA ADDRESS COUNTER U75A U75B
S5 PARITY COUNT CONTROL i
S6 PARITY COUNT CONTROL 2
07 GEUN 2 DQ 5 1 5Q:9 RUN

S8 CRCC CLOCK ENABLE -C 16
S HEADER READOUT RESET 6 Q
510 LOAD NEW HEADER ADDRESS R E
S11 SYNC PREDICT
S12 74ALS74_ 74ALS74
S13 SPARED01
S14 SPARE1 SH3 PU6
S15 CONTROLLER PAUSE (END) BIT EXTSTB EXTSTB

MICROPROCESSORS TO 68000 I/O
HANDSKAPHSKMICROCA0 B 2 E

Pl 14 0HSKMICROA-0 -- RYA RDY-B 11 INTRR-A\

PO16 HO CTROB-D 206HE-O NEO 248 SL EO

PIA -13 C<8 Al B31-164 DA4
PA-1 6A8 I BT 2. DA5

P2A-15 TA T B5 2 DA6
PA- 6 6 A6
PIA-17< A7 B79 A

PlC-II1 HSKMICROA- -2- 4 OE-A OE-B 19 SEL-A0\

ACK- A ACB

PI-2HSKMICROA= 20 WR-B WR-A 23 SEL-AI\

WN-WRDY-A

218 DB3
27A O1 DB4

13 DB5
A5 B5

6A6 B6 AS --10 DB6
7-o A7 B7 9 - -DB7

Pie-15 IHSKMICROB-I 25 OE-A OE-B ,19 SEL-B0\
-- ACK-A ACK-B,-1

plC-16 HSKM CROB-2 20 
-BWR- B  

A-A 24 SEL-Ba\

___ NRAO 2950

TAPE FRAME i22.......... ........C

22,500 TOTAL BITS 20,000 DATA BITS

FORMAT

I HEADER

NOTE: THE SIGNAL MICROCQII SELECTS BETWEEN SPARE SIGNAL UTILIZATION
TWO BANKS IN THE FRAME SEQUENCER ROM i SIGNAL i FUNCTION
U72/U73. THE FUNCTION THUS PROVIDED SPARES = 1, DEMOD ACTIVE
IS TO SWITCH BETWEEN MKIII (MICROCQII SPARE 0, MKIII = , VLBA
LOW) AND VLEA (MICROCQII HIGH) TAPE MICROC11 = 0 MKIII =i VLBA
FORMATS.

MONITOR CODE BITS

00SB READ RECEIVE SYNC FLAG
SELECTUNCTION I B EAD SYNC ERROR FLAG
SEL-AO READ 68000 I/O PORT 08
SEL-A1 WRITE TO 68000 PORT I 0C
SEL-A2 READ/WRITE TO DELAY CONTROL XILINX CHIP
SEL-A3 WRITE TO HEADER CONTROL XILINX CHIP
SEL-A4 WRITE TRACK ENABLE SIGNALS AA 5 AAl4 AA13 FUNCTION
SEL-A5 1 0 0 DMA CYCLE
SEL-A6 I uPROC EXTERN
SEL-A7 0 1 1 uPROC 1/0 CY

i

i

i

i

F-

EAL MEMORY CYCLE
'CLE

DELAY CONTROL LOGIC

BLOCK DIAGRAM

TRACK RECOVERY LOGIC

BLOCK DIAGRAM

MEMORY LOCATION FUNCTION
0000 TO FFF INTERNAL ROM MEMORY
2000 TO 3FFF EXTERNAL RAM MEMORY

6000 READ 68000 I/O PORT
6010 WRITE TO 68000 I/O PORT
6020 WRITE INITIAL DELAY
6021 WRITE HEADER SKIP ADDRESS
6022 WRITE HEADER START ADDRESS
6023 WRITE TRACK MIX PROGRAM BITS
6024 READ MONITOR DATA
6025 RESET SYNC DETECT INTERRUPT
6026 RESET NEW FRAME INTERRUPT
6027 RESET NEWDELAY INTERRUPT
6030 WRITE HEADER START ADDR/CALCULATED NEXT SYNC ADDR
6031 WRITE DATA VALID FLAGS
6032 WRITE MONITOR CODE BITS
6033 WRITE SERVICE TRACK MIX BITS
6034 WRITE DELAY BITS
6040 STORE TRACK ENABLE SIGNALS

HEADER CONTROL LOGIC

BLOCK DIAGRAM

38 DAB DAB 3 DO QO 2 AAB 10 AB DO 11 DAB
30 DAl DAl 

4 

D1 Qi 5 AAl 
9

Al Dl 12 CAl
37 DA2 DA2 7 D2 Q2 6 AA2 8 A2 02 13 DA2
38 DA3 DA3 8 03 3 9 AL3 3 15 DA3

DA4 DA 3 1 A4 A3 D31 DA4
34 DA5 DAS 14 D04Q 'i15 ALA D45041 DA5
33 DAS DAS 17 05 Q6 16 AA6 4 AS 05 18 DA
32 DA7 DA7 10 06 Q7 19 A.A7 3 A7 BE 19 DA7

0 Q7 ALO 25 A78 0
21 AAB AA1S00_AL_4A9
22 AA9 11Al 21 A10
23 AA1 A 23 AAl AlO
24 AALil 74ALS373 AA12 2

2 AL13 U99A AA14 20
27 A14 WRA 1 vj 26 CS
28 AA15 3 2 082

02 2 22 GE
_16 RA\
29 PSENA\ 8 A

3O09B 8E880E\

1ll SEA DA1 4L QJ300 \

00MEOE

X-AP3A-29
RX- P3A-31

15 SEL-A0\ CLKSE _1ii L .. ..AI15 AA0

\ / ,°CLLR QC 3 3
S4 1EL-A3\23 AA2

1Ii SEL-A4 \ 13 -Q |45 AA5

9AAl 3 1 G Q I6 AA6

HEADER DMA ADDRESS GENERATOR

CHANNEL DATA
AD (..15) VALID HEADER DATA

IEDR 0 ,ADDRESSI
I 16-BIT COUNTER DATA VALID REG REGISTER SYNC DETECTOR

ADDR 6031
DUAL FUNCTION:

HEADER
START ADDR

ORHEDRAT

NEXT
SYNC ADDR

I ADDR 6030

L XILINX XC3020 __-_-J

MICROPROCESSOR MICROPROCESSOR
DATA BUS T1

FANOUT
U0

21 Al TO 18 HOLK-A 083Y2 17 HOLK B SH4
A3 Y3 16 PROGCLKA SH3

SE A4 Y4 15 PROGOLBSH4
AS YS RESETA SH3

SA6Y6 13 RESETS SH4
8A7 Y7 12
A8 YB81

19 G2
--- 74ALS541

U66

POE-14 2 3AL TO181701K"A 0H3
A2 Y2 1 CLK8B SH3
A3 Y3 16 LK C S84
A4 YE OS K8 LKD H
AS Y5 13 CLK8E

PIB-13 CLK1 YOST 8 A6 Y6 13 DRTE A7 Y7 12 MODE-T\

PlC -21 ROT AS 8 ,!'- RsT

SG1

19 G2

PROGDATA-A-.
PRATAB PROGO TA-A 5H3

OA PROGOATA-B 0H4

OAS LOADS 084

GSPADEl HSPARE 0H3, SH4
MODE- MspT SH3, SH4

L sH3, SH4

AAO0MI -,A-... ......HAA SH3

AA2SHSEL-A2 

\  AA SH3
SEL-A3 (SEL-A2 \1SH3
SEL-A4 SEL" A SH3

ABE E BSH4B1 SH4AB2 
ASEL-B2 \ SH4S4
SEL---BH

SEL-B4 EL-B SH4

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE VA

I Title
TRACK RECOVERY CARD (MICRO PROC CONTROL)

DELAYED
DATA

HEADER
DATA

fDELAY ADDRESS
AD(0. .15R) HEADER ADDRESS

ERRCUT CALCULATED NEXT SYNC ADDEPARITY
ERROR COUNT

SYSTEM
CLOCK

-HEADER DATA FORMAT SHIFTED OUT OF TRACK RECOVERY CHIP.

HEMA L HEADER ENABLE INTO TRACK # I XC-3030.

DATA CONSISTOB

n - HEADER ENABLE INTO TRACK # 2 XC-3030.

.3 # 4 / 820 #1 /
HHHHMHHHPIHHHHHHHHPIL, HHHHHHHP S B PPPPPPPP HHHHHHHHP TOTAL SHIPT-OUT 00 0710 BITS.

(REQUIRES 214oUSECATo8-MHZ

STRACK # iHEADER------ -TRACK # 2 HEADER---CLO-CK TE, OR 8.5% OPFRAME

0MG PLACE. I [_ ANDDURATION.)

READ AND RESET CRC FLAG AND PARITY ERROR COUNT.
SizeDocument Number
D i56000L00'7 REV

(L007D02.SCH) B

I Dat . Dec.ember 3, lSSSho.S 201f

MICROPROCESSOR B
n'm r0...7

u_65 u62 049

31PRO T A P . AB0RD0 17 RDB

LOADA D P14 NE3299P1ENB\

LADB 19 P0E1 30D1 1 6D1P1.7 P0.2B PSE S 9 A3D3P0.3
U o. QAA12OAB4D4

18 4 1 A 4 YB 15 SELD444B15S3 15 CCL4KEN QB
ABS ~ . Y21D5L2

SX2EP0 L513RCLK D 16 AB6 4B
P.600 AB 6 6 1 SLBE\DQP3D6. B6S 9P0.7 D 7 A8 2 7 D

RESET 21 AB8 AB5ABQAB

SH4 INTRR-B iYINT0 P2.2
ll2 lXINTRR-B\ S15 1 INT1 P2.3- 2--- ---B-2 AS3 B2 1

8 G P2 Y 02 3 U60A ABI4 20p2I RB\ 102 '7-A14 RBR1C

-H-4B 174LBAB5 3 vS4 HANDSKB P1.0 P2.7 -- S2 2 22 W

PROGDATA-A3P111 RD\O

PRGAAB4P. D16 WRB\ 7F08C8
LOADA 5P1. 3 WR .29 PSENB\ 8 A
LOADB \ 1.4 PSEN30U0
PGCLK 7 Pl.5 ALT/D iiRDB\ 4 --
RESET 8. Pl.7 RXD 1 SEB\5 6

87C51
74F08

TX B P3B-29
X-B P3B-31U6

U63 CLKSE $1-1lIccLK QA 15 AB0AB4 I, 1.... ......0\53 10 .N '1 ABI
;s 21 A YO 14 SEL-B1\ S4 10 CCLK E I -- A2

3B Y .3 SL-2CCLKR QC 3 _B3
ABY 3 2 SEL-B23\ 1 CK Q

Y4 11 SEL-4\45 AB45
U60C ABI4 6 G1 Y5 10 LB13 1 G ,_I6 B

RDB\ 9 6 2A Y6r l H 7 AB7

WRB\ 10 74ALS138 7RCO 9

74F08 74LS590
-- HEADER DMA ADDRESS GENERATOR

AUX DAT F RAME SYNCI TINE CEO
,- ............

3 OF 'l 13i'1' YAiil'1'Y t3Y'1'

.. ,...,w r rmo a r .mr nano

I o . . . ... . . . I I° . .. . . . .. -I . . . .. . . . I F

l a 8 nvn LLy 1 1111 1111111 V 1 , 4 I ,ua~aa, a, ,

P

I

LOGIC ANALYZER PORT
J1

S0 3 4 S- 5 6
S4- 7 8 S5S6 9 i0 S7
0 11 12 011

13 14 S
S12 15 16 005
INIT 17 18

O~Y 19 .20 DAO
DAB 21 22 DAN
DA2 DA323 24
DA4 25 26 A
DA6 27 28 DA7
AA8 29 30 AA9O
AL- 31 32 AA13

33 34AAl4 ~ LO
WRA 37 38 HANDSKA

INRA 39 40 MEMOE\
MEEBE 41 42 HNRE

AD45 46 AIINTERRB . 3 4 ANDK

0L8 5 47 48 EXTSTB\

3M50 ---

P

P

P

P

i

f

i

- L

i

i

I.

i

i

i

i

i

DATA FIELD

i
iVM AF 9 BIT PARTTY 

RYTES

NG

72 BITS 36 BIT SYNC FIELD 72 BITS

8 PARITY BYTE AUX DATA FIEL 111111110111 1111011111111011111111 FRAME TIME CODE CRC

WHERE: S = SYNC WORD DETECTED.

E = SYNC WORD DETECTED IN WF

PPPPPPPP = TRACK PARITY ERROR COUNT

HHHHHHHH = 8-BIT HEADER DATA BYTE.



R4
VC40.7 K

P3A-6 T29AI RACKDATA- 0 [-

I RACK DATA0
P3C-6 T29B

P2A-6 T3EATRACKCLOK-0.

TRACKCLOK- E F-
P2B-6 T30B

P3A-7 T31AT CKDATA- -
" TRACKDATA- \

P3B-7 T31B

P2A-7 T32AITRACKCLOK-1

ITRACKCLOK-1 \
P2B-7 T32B

P3A-8 T2SATRACKDATA-
TRACKDATA-

P3B-8 T25B

P2A- 8 T26AITRACKCLOK- . --
STRACKCLOK- -

P2B-8 I26
B

P3A-9 T27AITRAKDATA- -

• _ -CDAT --

P3B-9 7B

P2A-9 T28A
T. TACKCLOK.

3
-

|TRACKCLOK- 3 \

P2B-9 8B

U8
T2A 1 RiAT29B 2

T30A ,RIA
T30B2 8 6T3A RAT31B 61
T32A R4A
T32B 8 149

RDSIPS

U6

T2B2 AT22A9E T21
T22P2l T22
T23APA1 T3A

T3 9 31 1 B T 3 BPAT4A
T24BP-l T49

RDSIPS

R3
VC 40.7 K

P3A-10 T21A
I TRACKDATA-4 - .

ITRACKDATA-4
P3B-10 T21B

P2A-10 T22AI'ACKCLOK- --

|TRACKCLOK-4\

P2B-10 T22B

P3A-13 T23A
TRACKDATA-

TRACKDATA- 5
P3B-11I 23

B

P2-1 T24A

STRACKCLOK-5

P2A-13 T20A

PCKCO- Ir--
ITRACKCLOK-7 -

P2B-13 TOB

.PU4 PU4 U34 =U3 5
U17A U2 6A PAL U35. ABL
26LS32 qU35. JED

.......1 01 22 ATA P2A-212 02 1I
3 -'- ~ l l ------ TCLOCK0 P2A-4

1 3 I3 03 -- - - TDATAl P2B-2

4 4 04 18 ICLOC P29-
R S O 8 531 67ALS 74_7I7 

071r S RESH

U1B18 18 08 15 SPAREE H
26LS32 1 U4MODEA0 9 19

Il 0 2 TAA 2-
5OE 2 I11 2 2 LCI 2

13 03 19ATA P20I12

14, 04 18 TCLOC , P20-22

4 3 5154 7 1
o6 6 I PARL8-

810S70MD0" cA'.OCKS|PEc-I

r"" 14 P834 MODRA6 2CliE

MODA 13 SH21SEL-A3 \
23 113 HEADEROUT1AP17D MODAL 5A I10

41¢i PAL_U35 .ABL PAL- 20L8 "

U35. JED14E PU4 ,MODE-T\

U16A4 U25
26L032 825

74AL74..

83160 1 35

-- PU4

• U16C --7 A U25B

26LS32

10

9

4 

"2

U16D

26LS32

14

13

EEii

12 DSQ 9

174ALS74_

2 16 H29PU6

165B 2 9I12 9
T26B
T27 

5 

3A TEST DATA 12
T27B 6
T28A 7 R4A -1
T28B 149 0

8 RDSIP8.16
835 74ALS74_

T17 
1R 

;i B RI

T18A 3 2T 1 R l A

T19A 1
T19B B TEST CLOCK
T20A 14A
T20B 8 149

RDSIP8

PU3 PU3

U15A 32U_4

226LS32__

IiIB
26LS32_ PU

"..> s!
jPU3

u15c iu24B
26LS32

U15D 
7AS4

26LS32

.2f~lPU3
U4A 2D4

2_

U14D

14C,

SH2 DA

Cl
P]

P7

L(

P]

N7

SPARE SIGNAL UTILIZAT

SIGNAL FUNCTION

SPARE _ 3-_ DEMOD ACS

p-~CLLKSB
OLKOB SCLK-A

_ -A - POGATA
PROGOIRALOADA\

6 TARESETA\

S A 6uSPARE0.........uSPAREI

MODE-T MODE-T\

S S6

S 9

011 S11

014 014

-6 DIN 
DINO

5 CINv 
LINO

CLK8A

S0

HCLK-A

SPAREAO

SPAREAI

TRACKENAO

PROGDATA-A

PROGCLKA

LOADA\

RESETA\

vcc o-

VCCO-

P2A-29

r

VCC 
EXTSTB 

EXTSTB 
SH2

ONITORA 
ONI O SH2

DLYAO

DLYA1

NEW FRAMER 
NEW F E-

U86

9L 0516 XY 16AR
DAlO15 B ADO 77 ADAl

DAl1Dl ADl176 ADA2
DA2 18 02 AD2 ..AOA -
DA3 20 3 AD349 ADA4
DA4 23 04 AD4 1 . ADA -

DA D 25 05 ADS4 ADAS
DA 27D6 AD648 ADA"

0A7 29 07 AD7 48 ADAS
LLKSB 13 D 2 ADS70 ADA8

ROGATA9 72 SCLK XC-3020 ADS 7 ADAl
ROGCLKA 74 CCLI AD 9E 67 ADA1

ESETA 0/P ADll 62 ADA12
32RT AD12 60 ADA3

VCC031 Ml AD13 60 ADA14

SW DELACCO--83 Ml AD14 58 ADA1S

NDLY ADI5ED5 R CONTRO

SH2

PlC-23
P1C-27

-DM0DIMoDE2 

PlC29

PlC-29Pic-31
.... . .. A L A[. . ..-

PIA-20 TO PIA-27

NEW FRAME DETECTED

SPARE1

XINTRR-A SH2
INTRR-A

U85

TEST DATA SH2, 5H4 
g ps

TSTCLDA 57 ] H--ARA 36RN SPRE77ADA
1 0- ADE71 ADA1
21 02 TLD1KAP2764ADA2

130-DTD 2PAD20652ADA3
4 0 9 0 2 D4 AD449 ADA4D5 2 61 ADA5
6ATA 2 31 AD50 47 ADA6

MEE D A1 48 ADA7CLKS8B 13 D7 AD7 75 ADA8
MCLK XC-3020 2 0 ADCE

DEAEK SH2TRSH4ESPAREA0 6SPAR0AD
1 OTAP\ 5 D/P AD6 4 66 ADA

REET\ STADI 2 60 ADAI

MORADT3 58 AA

U 3 2 02 EU 3 3 TCLO D P2A-7 DA 8 D I0 1 TR A

6IS .05 17 MODEA DSM6M 1

6U3EL3P"1D

8 11 07 21 TTCLO PC 0

MODEA12C 1 08

M14 U3E1

MOEA14 |1.3 3 TAC21

PAL- 2 1 0L MODA1 3 | 2 2 RACEN
• MDD TlC N

00 4 Ill

23 113U8

U2MODEA3 5|2- L _I20 TRACKENA

PA-| L iOD o D Q2N16 06 TESTCLOCK PC-3l - - D0 10
iTE ST CLOCK -4C |

MODelS ol0 o1 I sELA 3cLK
MODEAI 4 ......H27482

ID3 12 1

0
Z -S

'-

L1
L2
3 •
L4

AO
A1
A2
A3
A4
A5
A6
A7
'S0

PALU33.ABL PAL-20L8
U3 3.JED

MODE-T\

P 8 SSTT 8ADDATA-
U23A

DLYA8 VCC
DLYAI

74AL$74

DUOO R 3210U8 
1

P38.PAR E .S IN NOTTETTAA I/00R1STPI-17T IN AT1 Al I/O1 1- SCLK A2A2 I0P2 1
HENA-8 34 A3 7 A3 1/03 1
HCLK-A 3 HENA AS465 6A5HCLK-A

SPAREA0 18 CLK A5 A5 7SPAREA0

TRACKENAS O 29 TKENA XC-3030 A8 6 A8 TRACKENA6 6 0PO D T
9 PROGCLKA 74 CCLK A10 601 A10 I PROGCLKA

LOADA\ 55 5D/19AlllUA
RES - A RST All 5 20All SEA

--A1VCC 32M0 A13 56 21A13 ,VCC
VCC 

- - - - - -  

Ml A14 3 2 A15 ICC
74ALS74_ A15472 A1

AAA AA123 679I- l 7C194
NOTE: THE FOLLOWING PINS ON THE TRACK RECOVERY DPC 4 A

XILINX CHIP ARE TEST POINTS FOR INTERNAL SIGNALS: P9 DMDDT EEAO

P1I9 U-DMDTACKNEATOR
38P ARTYN ERROTEST POINT ODATH

P50 TCLD TEST POINT A
TH DLA9ONROSY N CHID TE S O TET POINT : .AG
P68 A15 TEST POINT1

P2C-
P2C-

DLYDTA-4 DLYDTA- PIE-5

DU 10 E  U92
....N yyT A0-81- 1 AO I/01 1

5 TCLK Al 1 2 Al I/O1 1
SCLK A2 A2 I/02

3HENA A4 6 A43,HCLK AS 5 6 A5
1SPAR0 A6 6 7A63SPAR1 A7 2 A7
2TKENA- XC-3030 A86 9A
7PDIN A961 10A9

74 CCLK A 01 Al055D/P All 5 19All
RST A12 t) dA132
3M0 A13 562 A13
23M A14 4 1

A15 A15

13 W

6 70194DPCA 64K X 4 RAM

131KA1At111 -D

A3 Y AT- - A3 /O

4 D N5 A 9 A9

134CCLK Al07 Al 01 1

SCLKll AlAl2 I2 1

. RST A42
HCLKA136 6 A13S

39MA1 A14 8A

74 CCLK K10 18 RAM

SS DP Al 55 8 1 Al

RST ~A2 1

32 M A13 56 2 A131 Ml AA1

f EADER3T-II

DLYAE VOC

DU 8U 83 E 96
1TOIN TTDT T A 81 

1 
A I/04

Al E 2Al 1/01

1 TCSLK A2 A2 I/0216

SPARE2 

C330A 

862 

18 
9 

25 
3 

A6368 4 
C9

3DPC 64K X4 RAM

33 ;2N A A4A4

7LYDATA-A XL-3030-A8 A8

D -,CLKAl0VCA

35D/LAll77 

Al

R 0ST U A212 E A14

M0 KA2 A2 /0
M1A31 75 4 A314 0

3 E A415 5A15

TKENA. XC-30304ASAA

2 PDI ~~A10A

RTLKAlA12I0
32 SCLK A3 562 A13 /O

3 M1A3 433I/O33|A14
HEAA5 A15

jCL A A5 IM W

SPAR17019

12 KA0 1

RST A 12A1

119

PC IN DIN1P2C-8 CN1 CINI
P -7 CLKSB

HCLK-A

S PAREAI
TRACKENAI

PROGCLKA
LOADA\
RESETA\

P2-1ci C KB

HCLK-A
S PAREA0
S PARER
TRACKENA3

PROGCLKA

vcc D-

44

DLYAE 

VOCJ;

DU T7 8310U7

15 TDINMTT T AO881hE AE I/0E 14

5 TCLK AlE2Al I/01
SCLK A20A2 I/02

A3 A3 2/03
34 HENA A4 67 A433 HCLK A5 6 6A5
18 SPARE A6 66A6

SPAR1 A7 A7
29 TKENA XC-3030 A61 lE AS
72 PDIN AS6018 Al
74CCLK A10 6018A10

CCLIIP AlE 55 19 All
RST A12 A12

32 M A13 56 21 A13
31 M1 A14 53 22 A14

A15 47 23A15

AAAAAAAAAA§O00 ' 1 Cl

0123456/89 1243= 70194

II

SIGNAL PROGDATA IS USED AS A PROGRAM DATA LINE TO PROGRAM THE XILINX CHIP
POWER-UP. DURING OPERATION, HOWEVER, THIS SIGNAL BECOMES THE SYNCMODE

PROGDATA-8

ADA0 3 ADA3---
ADA4 5 6----

LOGIC 7 ADA---R---
ADA6 9 10-- DA7

ADA8 11 12 ADAl

0 210 U77 ADA12 13 14- DA3

15 T yIM T A 81 1 Al 1/00 ID1 17 18 AD8lS
S71 2A 1 5 DLYA o HOLK-A

1 33TC L KA3 I 1 6 L Y A 1 9 2 0 ----- B-CLA2A2 I/02 21 22 ----
SCLK A21/0 17 NEW DELAY 2STE\

A3 A3 I/03 23 24 P
34A4ANEW FRAMEA 21 26 EPARRAl

33 N6A4 A4 HEADEROUT- 27 28 - DIMHCLK A5 a5 IT -A 27 28:
SPARE A6I AA6 29 30 CIM-

SSPAR1 A75 A7SYNCDET-A 31 32-- INT
TKENA XC-3030 ASaMOITORA 31 3I4- -

72 PDIN A9 - A9 DLYDATA-1 35 36 - DI

CCLK A103 38A0 DLYDATA-ICIM2
5O9 1 LYDATA-2 39 40 014

D/P All - All DYAA DYAA2 39 40'----38

RST A12 A12 41 42 --- 4
32 5DLYDATA-SE0 34 DIMEE

Ml A14 2 A14S 45 46 M
A15A15 A 47 48-- 11

T A E V Y D 4 9 5 0 7AA AAAAA AADD 1 WE = 3 M50 -
P 64K X 4 RAM

A VLBA CORRELATOR PROJECT11 D NATIONAL RADIO ASTRONOMY OBSERVATORY

A CHARLOTTESVILLE VA
5 Title

TRACK RECOVERY CARD (0 - 7)
Si zeDocument Number RE

D 56000L0E7 (LEE7D.3.SC ) B

I

DLYDTA-0DLVAT-1 1B-

DLYAI IJJi
DD SHHP P DIIIIW

HTUOO R T EU8

29 KEN X-300 S 6 9AS /O
7 PDNA0 6 1 A

13 CLK Al 01 l

31 M1NAA4433A143 IO
H KA5 A15

3PAR1 A7 9 2 C

55DPD/64KlX 4ARA

.A

DLYAI VC

....DIN TTT A.8. . O /00 1

5 TCLKAl 1 2Al I/01 1
,SCLK A2 7 A2 I/02 i-11-7 -

A3 75A3 I/03
33 HENA A4 67 6A4

HCLK A5S A5
18SPAR0 A6 6 7A6

39 SPAR1 A7 2 A7
2TKENA XC-3030 A8 62 9AS
7PDIN A9 61A10

74 CCLK A10601 A0

3RST A12 A12
----- -M0 A13 5621 A13

31M1 A14 5322A14
A15 4 2,A15

D D D D 3W

3 DPC64K X 4 RAM

5

zz

NAL WHICH TELLS THE CHIP TO SEARCH FOR SYNC DURING THE HEADER ONLY OR ALL THE TIME.

Date: December 3 1996

jJ

I

P2C-16 DIN

P2C-15 CIN
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SEE NRAO DRAWING # 56000M003 FOR
MECHANICAL DETAILS OF CARD.

THIS SKETCH DETAILS THE APPROXIMATE
LOCATIONS OF ALL COMPONENTS.

ALL COMPONENTS WILL BE ON GRID UNLESS OTHERWISE NOTED.

THIS SYMBLE REPRESENTS MOUNTING
Q1 PAD FOR KEYSTONE TURRET #1593- 3

4 REQD. EACH CONNECTS TO GROUND.

DESCRETE RESISTORS:
DESCRETE CERAMIC CAPACITORS
(2 PIN DIPS):

O PIN 1 ON RIGHT SIDE

PIN 1 AT TOP

POLORIZED (TATALUM) CAPACITORS -
THE + SIGN ON THIS SKETCH
INDICATES PIN 1 END OF CAPACITOR.

ALL ICs ARE SOCKETED.

ALL DIP ICs USE TEXAS INSTRUMENTS C93XX FAMILY

ALL PLCC ICs USE BURNDY QILE84P-410T OR EQUAL

74LS ICs MAY BE REPLACED WITH 74ALS CHIPS

TOP VIEW OF HOLE PATTERN
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84 PIN PLCC SOCKET
BURNDY # QILE84P-410T
OUTSIDE DIMENSION OF SOCKET:

1.4 SQUARE INCHES.

9U x 280 mm EUROCARD

NOTE : -PIN SIPS U1 TIHRU U9 HAVE -HOLE FOOTPR'£INTIS
PROVIDED FOR THEM ON THE CIRCUIT CARDS. THESE
DEVICES MUST BE MOUNTED LEFT JUSTIFIED IN THE HOLE
PATTERNS AS SEEN BELOW.

8-PIN SIP
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T T T T T T T T T T T T T T T T T t T T T T t t T _

n n

I I L J

N___0

l

f- 84

111111

654321



21 TDATAI2
20 TCLOCKI2
19 TDATA13
18 TCLOCKI3

17
16
15 TRACK MIX PAL

U28 = U29

Title

TRACK MIX, INPUTS 12-15

Size Document Number REV

A PALU29.SCH

Date: December 3, 1996ISheet

DATA 0
DATA1
DATA2
DATA3

CLOCK0
CLOCK1
CLOCK2
CLOCK3

DATA 0

DATA1

DATA2

DATA3

CLOCKO

CLOCKI

CLOCK2

CLOCK3

1 of



TRACK MIX PAL

TESTDATA TEST DATA

PIN 17 PIN 15

I
10

1A lY
lB
2A 2Y
2B
3A 3Y
3B
4A 4Y
4B

A/B
G

4 PIN 22 DATAOUT0

7 PIN 21 CLOCKOUTO

9 PIN 20 DATAOUT1

12 PIN 19 r .. T... .. Tm I

U32 U33

Title

TRACK MIX, INPUTS 4-7

Size Document Number REV

A PALU33 . SCH

Date: December 5, 1996ISheet

DATA0
DATA1
DATA2
DATA3

CLOCK0
CLOCK1
CLOCK2
CLOCK3

1 of

DATAO

DATA1

DATA2

DATA3

CLOCKO

CLOCKI

CLOCK2

CLOCK3



TESTDATA
rTEST_CLOAK

DATA0
DATA1
DATA2
DATA3

CLOCKO
CLOCKi
CLOCK2
CLOCK3

MODEO
MODEl

SMODE-T

DATA 0
DATAl
DATA2
DATA3

CLOCKO
CLOCKi
CLOCK2
CLOCK3

MODE3

PIN 14
PIN 23

PIN1 6
PIN 3 5
PIN 5 4
PIN 7 3

PIN 2 10
PIN 4 11
PIN 6 12
PIN 8 13

PIN 9 14
PIN 10 2

1
15

PIN 18

PIN1 6
PIN 3 5
PIN 5 4
PIN 7 3

PIN 2 10
PIN 4 11
PIN 6 12
PIN 8 13

PIN 11 14
PIN 13 2

1

15

ICO lY

ICI
1C2
1C3

2C0 2Y
2C1
2C2
2C3

A
B
IG
2G

74LS15=

IC0 IY
1CClYiCi

1C2
1C3

2C0
2C1
2C2
2C3

2Y

A
B
IG
2G

74LS153

7

9

7

9

TRACK MIX PAL

LJiID 0
PIN 17 SPARE0

uSPARE0 PIN 15

PIN 16

2
3
5
6

11
10
14
13

1
15

lA lY
lB
2A 2Y
2B
3A 3Y
3B
4A 4Y
4B

A/B

G

74LS157

4 PIN 22 DATAOUTO

7 PIN 21 CLOCKOUTO

9 PIN 20 ,DATAOUT

12 PIN 19 CLOCKOUTI

U30 = U31 = U34 = U35

Title

TRACK MIX, INPUTS 0-3 AND 8-11

Size Document Number REV

A PALU35.SCH

Date: December 3, 1996ISheet

i -+. -. v I I I -

1

1 of



TRACK MIX PAL

SII 0
PIN 17 ROMCQI i

MICROCQI i PIN 15

PIN 16

Title

TRACK MIX, SYSTEM TRACKS

Size Document Number REV

A PALU36.SCH

Date: December 3. 19961Sheet

DATA0
DATA1
DATA2
DATA3

CLOCK0
CLOCK1
CLOCK2
CLOCK3

-i

DATAO

DATA1

DATA2

DATA3

CLOCKO

CLOCKI

CLOCK2

CLOCK3

1 of



RAM
DO Dl D2 D3 WE DLYO DOUT AD6 AD2 AD3 ADO AO ADI AD4 AD5 A3

I11 I0I9IPIPIPI I I4I3I2IP 4 I8IPI I8IPI
I II1I ! 1I1I t I I I I 11i I II11 I I I l I

INPUT/OUTPUT

AB AC AD AE AF

SYNC DETECTOR

BB BC BD BE B

CBCC CD CE CF

I AA

BA

'5

SYS
CLK

DATA
TP

TRACK
DATA\

SR
REG

SR
REG

SPAF

DEMOD
TP

AD7

DLY1

AD9

SYNC
DET
TP

SYNC
DET

P
TP

TRAC
ACT IV

ADI 5

H1 GCLK

L3-Li
-tl1Ei-LII
-W
E7i!Ii
-Li1[i
-W

111
141
9[i

DA DB DC

EA EB EC

AG

U:
CG

Ii

GG

AH Al

BH 

Ii

I

i

i

I

I

I

I

I

I

I

I

I

I

I

1

I

I

I

I

i

1

I

!

I

DH DI

EH El

DIV BY 641

FH FI

GH a 'G/

HOUT HD AD8
OUTrl

]I

AJ

BJ

DJ

EJ

FJ

UH
HB HC HD HE HI HJHs H

DIV BY 4K

IB IC ID IE IF IG IH II IJ

J A J B J C'Ii U' U'U: JH JI

S

S PARE 1 SYNCPRED
H/D
TP

.JJ

DOUIIJI

DIN

'Li-
70

'L-

'13

Al3

SYNC MODE OUT

SYNC MODE IN

Al

A15 TP

A4

A6

A5

PARITY RST SR

A8

A9

Al0

INPUT & DEMOD

K008D02.BLK

OUTPUT

K008D03.BLK

TRK FRAME CNTR

K008D04.BLK

TRK CNTR TIMING

K008D05.BLK

SYNC DETECTOR

K008D06.BLK

PARITY ERR CNTR

K008D07.BLK

DIVIDE BY 64K SHl

K008D08.BLK

DIVIDE BY 64K SH2

K008D09.BLK

CONTROL LOGIC

K008DI0.BLK

SPARE I/O PINS

P14 UN-NRZMed TRACK DATA
P18 SPAREO (MODULATION ON)
P19 DEMOD PATTERN TP
P26 SYNCDET TEST POINT
P28 P TP
P39 SPARE1 ( = VLBA/MKIII
P40 H/D TEST POINT
P49 SYNC PRED TEST POINT
P68 AIS TEST POINT

All

A12

DPC FLOOR PLAN
TRACK CLOCK

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number

B 56000K008

REV

(KO08DO1 .BLK)
HCLK ADl2 ADll ADlO ADl3 A15 ADl4 TP A7 A14

T-TT\T Mar 8 lvvl i t1 o 1

kRITY ERROR COUNTER

DD DE

ED EE

CONTROL LOGIC

DF

-I
FCDFE

DEMOD SHIFT REGISTER

GC GD GE GF

FA

I GA

IHA

GB

-I

L Lti V \ 11\.A V i J ./ V ' J i i \ \ V

i

PA

UI

-r/c I

JD

HCLK AD12 AD11 AD10 AD13 A15 AD14 TP A7 A14
May 8, 19981Sheet 1 of i0
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TRACK CLOCK TEST POINT
TRACK
CLOCK

CLB JJ ABOVE ACTS AS A FILTER
ON THE TRACK CLOCK. BOTH TRACK
CLOCK AND DELAYED TRACK CLOCK
MUST CHANGE IN THE SAME DIRECTION
BEFORE THE CLB OUTPUT CHANGES IN
THAT DIRECTION.

PIN DELAY
.A 20.4 nSEC
S.B 10.6 nSEC
S.C 3.0 nSEC
D 8.2 nSEC

16-BIT DEMOD DATA GENERATOR

DEMOD SIGNAL

INPUT AND DEMOD GEN
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

itle

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

ize Document Number I

B 56000K008 (K008D02.BLK)



TDATA3

TDATA2 OQ

DLYSTB

TDATAI OQ

DLYSTB

TDATAO OQ

DLYSTB

CLOCK TICKS

HCLK

STBQO
9 EXTADDR)

STBQI

HDSTB
READ RAN FOR HEADER DATA

EXTSTB
READ RAM FOR OUTPUT DATA

POTENTIAL ACCESS TO RAM
FOR INPUT DATA STORAGE.

HCLK .e

NOTE: HCLK IS USED TO SYNCHRONIZE EXSTB .ec CLOCK ENA
AND HDSTB TO THE OUTSIDE WORLD. .rd RESET

SYSCLK

.di
AE

P3 QX-F
DLYO PIN

.b

.c

.d
eG

QY

.ec CLOCK ENA

.rd RESET

i i i

HEADER OUTPUT

DELAYED
DATA OUT

OUTPUT
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D03.BLK)

D "ate:v M aa.y v. l98I v ee .... 1
Date: Mav 8, 1998 Sheet 3 of 10



H/D STARTS AT CQ COUNTER = 2508 = 100111001100 = SO
SYNC DECODES AT CQ COUNTER = 13 = 000000001101 = S1

H/D ENDS AT CQ COUNTER = 8 = 000000001000
FOR MKIII END COUNT = 2488 = 100110111000

CONTROL

-4KRESET
P49 P40

.SYNCPRED- PIN SYNCPRED TEST POINT IPT1TI

.ec

.rd

H/D TEST POINT

- H/D

'D = S3

- S2

NOTE: THE SO TERM DRIVING
THE Q2 F/F GA-X WILL RESULT
IN THE QO, QI, Q2 COUNTER
ADVANCING A COUNT OF 4-BITS
EACH HEADER TIME. THIS
ACTION IS REQUIRED SINCE
THE HEADER IS 180 BITS LONG
AND 180 DIVIDED BY 8 IS 22.5.
THE ACTION IS FOR THE Q2
F/F TO NOT RESET WHEN QO, Qi,
Q2, AND SO ARE ALL HIGH.

SO S1 FUNCTION
0 0 IDLE
1 0 MAXCOUNT
0 1 SYNCTIME
1 1 NOT USED

S2 H/D TERMINAL COUNT OF 4K COUNTER
0 0 100111001100 (DATA PORTION OF FRAME)
1 1 000000001101 (HEADER UP TO SYNC WORD)
0 1 000000001000 (HEADER FOLLOWING SYNC WORD)

P (Q3)

CQ3

P
S2

P TEST POINT

TRACK FRAME

i + RHD

Y

QY

.k

COUNTER
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D04.BLK)

A , mF 1

DATA PORTION OF FRAME (H/D = 0)
Q0 Q1 Q2 Q3 STB P
0 0 0 0 0 0
1 0 0 0 0 0
0 1 0 0 0 0
1 1 0 0 1 0
0 0 1 0 0 0
1 0 1 0 0 0
0 1 1 0 0 0
1 1 1 0 1 0
0 0 0 1 0 1

HEADER PORTION OF FRAME (H/D = 1)
QO Q1 Q2 Q3 STB P
0 0 0 0 0 0
1 0 0 0 0 0
0 1 0 0 0 0
1 1 0 0 1 0
0 0 1 0 0 0
1 0 1 0 0 0
0 1 1 0 0 0
1 1 1 1 1 1

IL)at e : riay a, iyjts1 Z:) neet LA L. iv
1" a t- v Mar - R ,- Q 1 QQ IC~n--, .-,..

.J



DATA< > HEADER

TRACK CLOCK

TRACK DATA

H/D

STB

DLYSTB

P

4K COUNTER

4KRESET

P4P P1 P 1 PPPI

2507 2508 0 1 2 3

SYNC
WORD

TRACK CLOCK

TRACK DATA

H/D

STB

DLYSTB

P

4K COUNTER

4KRESET

SYNC DET

SYNC PRED

9 10 11 12 13 0

m-

TRACK CLOCK

TRACK DATA

H/D

STB

DLYSTB

P

4K COUNTER

4KRESET

HEADER< > DATA

P P P P

6 7 8 9 10 1

TRACK COUNTER TIMING

8 1000
2508 100111001100

13 1101

DIAGRAM
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D05.BLK)

ZI

J L I

I

4-- Z l

1

JZJ-I

P

J-FL-
L

Date: Mav 8, 199 8 Sheet 5 of 10



THE TWO F/Fs BELOW INCREMENT EACH TIME
TDATA HAS BEEN HIGH FOR AT LEAST 8
CLOCKS FOLLOWED BY A LOGIC ZERO. THE COUNT
RETURNS TO 00 ANY TIME TDATA IS LOW AND THE
THREE BIT COUNTER BELOW IS NOT AT 111 OR IF
TDATA IS HIGH AND THE COUNTER IS AT 111.

TDATA0\

THE TWO F/Fs ABOVE AND QY OF THE NEXT
LOGIC BLOCK FORM A COUNTER THAT INCREMENTS
EACH TIME THE SIGNAL TDATA IS HIGH AND
RESETS TO 000 ANY TIME TDATA IS LOW.
COUNTER HOLDS AT 111 AND TDATA HIGH.
THE COUNTER DOES NOT COUNT IF H/D IS LOW
(IN DATA) AND SYNCMODE IS LOW (LOOK FOR
SYNC DURING HEADER PORTION OF FRAME ONLY).

THE X OUTPUT OF THE LOGIC BLOCK ABOVE
IS HIGH ANY TIME TDATA HAS BEEN HIGH
FOR AT LEAST 8 CLOCKS. THE QX F/F
RESETS WHEN TDATA IS LOW.

NOTE: TENA (TRACK ENABLE) WILL
PREVENT AN ACTIVE SDET\ SIGNAL
IF LOW. THUS IF THE TRACK IS NOT
ENABLED IT CANNOT INTERRUPT THE
MICROPROCESSOR WITH A DETECTED SYNC.

SYNCMODE

Y SDET

P27
-- >---PIN SDET\

CLOCK

TRACK DATA *

SD0

SDI

SD2

SDD

SD3

SD4

SYNCDET

NOTES:
* DATA IS ASSUMED TO HAVE TWO LOGIC ONE' THAT
PRECEED THE SYNC CODE (BUT SHOWN AS CROSS HATCH).

THE TWO CLBs AT THE TOP OF THIS PAGE IMPLEMENT THE NARROW
BAND SYNC DET MODE. IF SYNCMODE IS LOW WE ARE IN THE DATA
PORTION OF THE FRAME AND SHOULD RECV NO SYNC. IF A SYNC IS
DETECTED THIS FACT IS LATCHED IN THE QX FF OF BLOCK CF.
WHEN THE H/D SIGNAL GOES HIGH THE FLAG IS TRANSFERED INTO
FF QY. QY HOLDS THE INFO AND IF A SYNC DETECT IS SEEN IN
THE DATA PORTION OF THE NEXT (BUT NO SYNC IS SEEN DURING
THE HEADER BETWEEN) A SYNC DET IS GENERATED WHICH INITIALIZES
THE DPC CHIP FRAME COUNTER. THUS IF THE DPC CHIP WAS OUT OF
SYNC THIS ACTION WILL CORRECT THE SITUATION WITHOUT uPROC
INTERVENTION.

SYNC DETECTOR

1) SYNCMODE SIGNAL INDICATES IF SYNC IS TO BE SEARCHED FOR
DURING THE HEADER ONLY OR ALL OF THE TIME. PIN 72 IS
A DUAL FUNCTION PIN. DURING PROGRAM LOAD TIME IT IS THE
PROGRAM DATA INPUT BUT DURING OPERATION, IT BECOMES THE
SYNC MODE INPUT.

2) MARK III SYNC WORD IS 111111110111111110111111110111111110

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D06.BLK)

" - R Q . QQIqRJl.-

SYNCDET

ti n.- 1 n-
1JC L 1YLCtY a 1 J:J0I011E-'L-'l. VI lv

)OOCKA

n n

Tla t- c i



P38
PQO PIN PARITY ERROR TEST POINT

LOAD

SENA

SERIAL

QY

NOTE: PARITY COUNT WILL STOP
AT A COUNT OF 253.

QY- jj
.ec CLOCK ENA
.rd RESET

PQ3 PQ4

DLYSTB

LOAD

NOTE: THE CLB ABOVE WORKS ON CLOCK NOT SO THAT
DLYSTB HAS A RISING EDGE IN THE MIDDLE OF A
TCLK PERIOD.

A. i PQ6
QX--

QY

c CLOCK ENA

RESET

PQ5 PQ6 PQ7

STOP

P63

PIN IQ PRST

SYSCLK

PARITY ERROR COUNTER

SHIFT REGISTER LOAD (LOAD)

SHIFT REG CLOCK ENA (SENA)

COUNTER RESET (PRST)

H/D

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D07.BLK)

OUTPUT

H/D-i
Ti

PQl
PQO

QY

L__

_,
Date: May 8, 19981Sheet 7 of 10



ADO P82 AD4 P77
ADI P78 AD5 P76
AD2 P84 AD6 P2
AD3 P83 AD7 P21

P81

QYJ

CLKADDR .ec CLOCK ENA
•

.rd RESET
I.k

SYSCLK

AO

QY-- J

CLKADDR .ec CLOCK ENA
.rd RESET

lk
SYSCLK

ADI
AD2

CLKADDR .ec CLOCK ENA
.rd RESET

EXTLD "-
QY-

CLKADDR . ec CLOCK ENA
RESET

DIVIDE

I.k
SYSCLK

BY 64K

Hd

NOTE: ALL RAM ADDRESS PINS AO THRU
A6 HAVE OUTPUT PIPELINE FLIP FLOPS.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D08.BLK)

-I .L~LcLy 0, 0

P71

ADDR7

CRY7

ADDR3

CRY3

A2

SHI

hate : riay Z5, L i o n ;=irneet 0 0 1 IJM1%/1 -- Q, - 0 1i QQQ )I C" . ..- r-% -F 1 ni

i71 i- a .



CRY11

ADI2

EXTLD

AD8
AD9
ADl0
ADI1I

ADI2
ADI 3
ADI4
ADI 5

CRY7

AD8

EXTLD

Hd

C X b

a

NOTE: ALL RAM ADDRESS PINS A7 THRU
A15 HAVE OUTPUT PIPELINE FLIP FLOPS.

dCRY11

ec CLOCK ENA
.rd RESET .

SYSCLK

DIVIDE BY 64K SH2
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008D09.BLK)

i L/ {/L \.. V i i A. Y V .i. J V w.i
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SYSC

TO

TiHENA PIN OQ IQPI

KP35

P33_ -

HCLK PIN SSL

SYSCLKON

LK"

HCLK

EXTSTB

HDSTB

TO

Ti

Si0

H. OUT

SYNCPRED

SIGNAL CONT4 IS THE REC SYNC FLAG.
SIGNAL CONT5 IS THE SYNC ERROR FLAG.

QY- j

.ec CLOCK ENA

.rd RESET

I SI El

TO Ti FUNCTION
0 0 HEADEROUT = REC SYNC FLAG
1 0 HEADEROUT = SYNC ERROR FLAG
1 1 HEADEROUT = SERIAL OUT

.ec CLOCK ENA

.rd RESET

H/D-i

CLKADDR

P5
DATAOE PIN
(RAMWE)

THE FIRST LOGIC BLOCK ABOVE WILL LATCH THE STB SIGNAL UNTIL IT IS CAPTURED BY THE SYSTEM CLOCK.
THE SECOND LOGIC BLOCK DOES THE ASYNCHRONOUS CAPTURE OF STB BY SYSCLOCK AND RESETS THE LATCHED
STB SIGNAL. THE F/F IN THE SECOND LOGIC BLOCK WILL HOLD THE CAPTURED STB SIGNAL FOR ONLY ONE
CLOCK AFTER WHICH IT RESETS. THE LAST LOGIC BLOCK ABOVE USES THE CAPTURED STB SIGNAL TO
GENERATE CLKADDR AND RAMWE. IF THE STBQO SIGNAL ALLOWS IMMEDIATE ACCESS TO THE RAM THESE
SIGNALS APPEAR RIGHT AWAY. IF STBQO INDICATES THAT THE RAM IS BUSY, THE CAPTURED STB
SIGNAL IS STORED AND SERVICED WHEN THE RAM IS AVAILABLE.

SYSCLK

DLYSCLK

EXTADDR

CONTROL LOGIC
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA PLAYBACK CHIP (DPC) XILINX DESIGN

Size Document Number REV

B 56000K008 (K008Di0.BLK)
RAMWE

P36
HEADER
DATA OUT

. ................. .
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UPROC INPUT D

K009D02.BLK

DLYCNTR SHI

K009D03.BLK

DLYCNTR SH2

K009D04.BLK

COMPARATOR

K009DO5. 
BLK

MUX

~ Dl

K009DO6.BLK

D CTRL LOGIC

K009D07 .BLK
D2

PARITY & INTR

K009DO8.BLK S5

CRC CHKR

II D3
K009D09.BLK

DATA STORAGE
[ IZ0.] BL S6

KOO9DlO .BLK

D4

D5

HEADER DATA

D6

D7

INTERRUPT

VLBA Al AO A2

PWRDOWN

14

-L]
-Li-LII'K
3LI

-E4i
-L5I'
-Lii'

LPC

-1i-Lii

-LII'c
3Li
WP
WMO

MODE
MODE MODE MODE MODE

MODE MODE MODE ADO AD2 AD8

6J GND N D L M
P11 P10 P9 P8 7 P5 P4 3 P2 P1 P4 P83 P8 P81 P78 77 P76

I AA

I--

F
AB AC IAD

AF AG

BA BB BC BD BE BF BG

rrr I I I

CA CB CC CD CE CF CG

AH

BH

CH

PARITY I I I I COMPARATOR

DA D DC j DD DE j DF DG DH

CONTROL I STORAGE I I 16-BIT DELAY
LOGIC CIADDRESS COUNTER

EA EB EC ED EE EF EG EH

II II
INTERRUPT)II

FA 

FB 

FC 

FD 

FE 
I 

FF 

FG 

FHGAGGCDGEF 
Hr--G A GB I GC I GD I GE I GF GG G H

K-----------K----------

S 9 SYNC S8
DET

NEW
DLY

~~~~1

PROGCLK

DOUI 7]

DIN7

E1

'Li
'7I
0li

'LII
VC

6Li
8Li'LI
'LI

II-

DOEPI

ALii5
REE

MODE..,,.. .- MODE MODE ADEJ. .. ,.. ... - ~-. AD/ n AD4MOD

NEW
FRAME
(OUTPUT)

ADl

AD9

A15 TP

ADlI0

ADI1

MICROPROCESSOR ADDRESSES

WRITE:

INITIAL DELAY
HEADER SKIP ADDRESS
HEADER START ADDRESS
TRACK MIX BITS
RESET INTERRUPT BITS

READ:

MONITOR DATA

MONITOR DATA

PARITY ERR
ECC
INTERRUPT

3 BITS
1 BIT
3 BITS

AD3

INTERRUPTS

NEW FRAME
NEW DELAY
SYNC DETECT

ADI2

AD5

ADlI3

SEQUENCER CONTROL BITS

PARITY CONTROL 0
PARITY CONTROL 1
CRCC ENABLE
CRCC RESET

S5
S6
S8
S9

SPARE I/O PINS

P68 A15 TEST POINT

ADI4

SEL-2

ADI5

D FLOOR PLAN
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (KO09DO1.BLK)

I

V L

ace vecem er j i, iyynI neet U.L su

i

I

I

I

I

i

i

-----

MODE MODE MODE AD 6 AD / AD 4 MODE
MODE MODE MODE MODE

I T, = F- n " T ),=% l -- - - - - 10
1 QQFICInaci- 1I r"- - I 1 n

J

tiE

M

P33 P34 P35 P36 P37 Pi P39 P40 P42 P43 P44 P45 P46 P47 P48 P49 P52



P17

PARITYO

PARITY1

PARITY2

ECC

INTO

NEW FRAME INTERRUPT

INTl

NEW DELAY INTERRUPT

INT2

SYNC DETECTED INTERRUPT

D1

D4

RSTNF

MODEO

MODEl

MODEl MODE0

X 0 DISABLE COMPARATOR

X 1 ENABLE COMPARATOR

0 X ENABLE NEW FRAME INTERRUPT

1 X RESET NEW FRAME INTERRUPT

P9
PIN AO

Plo
PIN Al

P8
PIN A2

P57
PIN SEL-2

MICROPROCESSOR MEMORY MAP

A2 Al AO FUNCTION
0 0 0 WRITE INITIAL DELAY
0 0 1 WRITE HEADER SKIP ADDRESS
0 1 0 WRITE HEADER START ADDRESS
0 1 1 WRITE TRACK MIX PROGRAM BITS
1 0 0 READ MONITOR DATA
1 0 1 RESET SYNC DET INTERRUPT
1 1 0 RESET NEW FRAME INTERRUPT
1 1 1 RESET NEW DELAY INTERRUPT

MICROPROCESSOR INPUT D
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009D02.BLK)

DA(0..7) IS HALF OF THE INITIAL DELAY ADDRESS (THE
SECOND HALF IS STORED IN THE MUX).

L Q 1- C- . 1'iCi7. 1 %- 11 4 S I 1 ./ ./ ~ .~ 1 1 t. v v .i .i v
March 2. I993 I~heet 2 of 101Date:



DELAY COUNTER SH 1
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY



P68

_______________________________________________________________ I_ ,

DELAY COUNTER SH 2

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV
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SEL2

SX ib

NOTE: A 16-BIT ADDRESS IS STORED IN THE FLIP/FLOPS OF LOGIC
BLOCKS AG THRU HG. THIS 16-BIT ADDRESS IS THE ADDRESS IN THE
TRACK BUFFER RAM OF THE LAST NIBBLE OF A FRAME. WHEN THE
COMPARATOR FINDS THAT THE DELAY ADDRESS COUNTER HAS REACHED
THIS ADDRESS A NEW FRAME IS SIGNALED.

NOTE: SIGNAL SEL-2 IS THE MICROPROCESSOR ADDRESS SELECT FOR
THIS XILINX CHIP. SIGNAL SEL2 (NO DASH) DECODES WHEN SEL-2
IS ACTIVE AND THE AO Al A2 ADDRESS IS 010.

-i

COMPARATOR
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009D05.BLK)
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DA3
MUX3

DB3
DBll

NEW DELAY

DA2

DB2
DBO-

NEW DELAY

NEW

MUX1

NEW

DA6
MUX2

DB6
DBI4

MUXI0

NEW DELAY

MUXl

MUX9

DA5

DB5
DB13

NEW DELAY

MUX15

MUX6

MUXI4

MUX5

MUXI3

DAO

DB0
DB8

NEW DELAY

dU

LCXb

a QX k F b4)
j  

_ Mm

c I

YMUX8

NEW DI. QY --

,0 .ec CLOCK ENA
.rd RESET.k

SEL-2

NOTE: THE MUX ABOVE WILL CONTROL WHETHER A NEW DELAY ININIAL
DELAY ADDRESS OR A HEADER SKIP ADDRESS IS LOADED INTO THE DELAY
COUNTER. THE HEADER SKIP ADDRESS IS STORED IN THE DBXX REGISTER
AND THE INITIAL DELAY ADDRESS IS STORED IN THE DAX REGISTER, 8
BITS OF WHICH IS STORED IN THE MUX LOGIC BLOCKS.

MUX4

MUXI 2

MUX

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009D06.BLK)
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NOTE: SEL LINES ARE ACTIVE TRUE.

6020
6021
6022
6023
6024
6025
6026
6027

SEL3

MICROPROCESSOR MEMORY MAP

A2 Al A0 SIGNAL FUNCTION
0 0 0 SELO WRITE INITIAL DELAY
0 0 1 SELl WRITE HEADER SKIP ADDRESS
0 1 0 SEL2 WRITE HEADER START ADDRESS
0 1 1 SEL3 WRITE TRACK MIX PROGRAM BITS
1 0 0 RDHD READ MONITOR DATA
1 0 1 RSTSD RESET SYNC DET INTERRUPT
1 1 0 RSTNF RESET NEW FRAME INTERRUPT
1 1 1 RSTND RESET NEW DELAY INTERRUPT

A0

Al
A2

SEL-2

SEL2

SEL-2

Al
A2

AO

SELl

SELO

AO

Al
A2

SEL-2

HEADER DATA

NEW

8-MHZ CLOCK

NEWDELAY

QO (DPC, D, OR H)

Q1 (DPC, D, OR H)

EXTSTB

ENADCNT

LDDCNT

DELAY OE

ENAHCNT

HEADER OE

NEWFRAME

READ TRACK DATA

READ HEADER DATA

HCLK

DA(0..15)

-_ __ _.-- - t..... ............J.i

- --- t it...

D H D H D H D

D H I D H i D iH i D

RSTND

RSTNF

RDHD

RSTSD

DELAY OE\

FEEDBACK

NOTE: ENADCNT IS ACTIVE HIGH.

L " LDDCNT
Y ENADCNT

SOCK ENA
SET k

D CONTROL LOGIC
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009D07.BLK)
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S6 S5 FUNCTION
0 0 HOLD
0 1 COUNT PARITY
1 0 CHECK ODD PARITY
1 1 CHECK EVEN PARITY

NOTE: WHEN HEADER PARITY ERROR IS HIGH THE THREE
BIT COUNTER BELOW WILL INCREMENT (HOLDING AT 111).

HEADER DATA

SYCNTO

SYCNTI

NEW DELAY
QY

.ec CLOCI

RSTND .rd RESET

P34

RECSYNCIPIN

RSTSD
DO

CLB EB IS A 2-BIT COUNTER
THAT IS RESET WHEN THE SYNC
INTERRUPT IS RESET. THE COUNTER
MUST THEN COUNT 3 AD12 TICKS
BEFORE ANOTHER SYNC WORD CAN
BE DETECTED. THIS ACTION INSURES
THAT THE DEF WILL HAVE SOME TIME
TO TALK TO THE TRC uPROC EVEN
WHEN THE TRACK DATA INPUT
GOES WILD AND HAS MANY SYNC
WORDS.

SYCNT1

Qy

.ec CLOCK ENA

.rd RESET

TO PIN 27 P30
XINTRR

ASSERTION)

A uPROC SYNC INTERRUPT WILL OCCUR FROM EITHER
A PULSE ON THE RECSYNC LINE OR THE uPROC CAN
CAUSE ONE BY TRYING TO RESET THE INTERRUPT WITH
DO HIGH. THE FUNCTION OCCURS IN CLB FB.

CLOCK ENA
RESET

NEW FRAME

QY__ jJ

.ec CLOCK ENA

MODEl .rd RESET

__ 11''' V TO PIN 25

NEW FRAME INTERRUPT

I "' TO PIN 29

SYNC DETECTED INTERRUPT
(STATUS LINE READ BY 87C51)

(LOGIC 1 = INTERRUPT SOURCE IS SYNC)

0 = NEGATIVE EDGE CLOCK

P19
PARITY CONT 1 PIN S5

P21
PARITY CONT 2 PIN - S6

P35
CRCC CLOCK ENABLE PIN S8

P33
HEADER RESET PIN S9

PARITY AND INTERRUPT
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009D08.BLK)
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SYCNT0

PARITY2
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S9

HEADER

NOTE: TO CKECK AN ECC WORD FOR ERRORS THE ECC REGISTER ABOVE IS RESET
AND ALL-BITS OF THE ECC WORD ARE CLOCKED INTO IT. IF AFTER THE LAST ECC
WORD BIT IS CLOCKED THE ECC REGISTER IS AT ALL ZEROS, THE WORD IS VALID.

CC15

ECC

CC7

CCS7

THE FF IN THE VLBA SIGNAL LINE IS THERE TO
LOWER THE CHANCE OF A MICRO P1 PORT GLITCH
FROM BEING CAPTURED. SEL3 IS A CONVIENT SIGNAL
THAT OCCURS ONLY AT THE START OF AN OBSERVATION.

CRC CHECKER
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV
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MODE4-0

DO

MODE4-1
SELl

MODE5-0

MODE5-1

MODE6-0

D2

D3

D4

D5

D6

D7

SELl

DB2

DBI0

DB3

D3

DBll

NOTE: THE STORAGE ABOVE HOLDS THE HEADER SKIP ADDRESS.

NOTE: THE OUTPUT PINS ABOVE PROGRAM THE TRACK MIX/TRACK
COPY PALS.

DB12

DB6

Y DB14

QY

A

SEL-2

QX XD B7

Y DB15

QY

A

SEL-2

DATA STORAGE
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DELAY CONTROL XILINX DESIGN

Size Document Number REV

B 56000K009 (K009Dl0.BLK)
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SMODE DFMODE DATA DATA DATA DATA
TAT. TAT. TAT. VA T.

NEW
ri'T.AV -T.Vf -T.V1

MONITOR
Ann An*? An) 7RQ

HEADER

I A

BA

AB ACI AD

DATA
GND I I II I I IPIllI IP °I P9IIP8 I7 6 P II P4I P3 P2 PI P8I 4 IP831 P82.I I81I P7I 81 I P7 I P 16 P'

AE AF AG

C8. 0

DO

D1

SH REG

D2

SH REG

D3

VLBA

D4

SH REG

D5

SH REG

D6

SH REG

D7

SH REG

PWRDOWN

1flICLK

14

-L:!55
-Li1Lii-Li

-Lii'
-Li
-L1
9~VC

-Lii
PLi-Li

W1

ELMOP

i

I

I FA

I

I

I

FB

CG

Ic F
REGISTER

DG

16-BIT HEAD
ADDRESS COUN

EG

FDFE ( FF FG

GA GB GC GD GE I GF GG

I HA HB H HD HE HF HG

AH

BH

CH

DH

iER
'TER

EH

FH

GH

HH~~

PROGCLK

DOUIIIJ

DIN7

E1

'LII'LI
'Lii
'Lii

VC

'Li'LI

II-
LIII

ACL437p

1 (7 r' '% "f7 'l T'% T7rT7 7 7%,1 7 ) C1 1 "1' T 'vrmCTr' 7 "7 7 T'A cD7,D':"

NEW FRAME
DETECTED

PROGRAM
DATA IN

ADI

AD9

TEST

ADI0

ADI1

AD3

SH REG

ADI2

AD5

ADI3

SH REG

ADI4

SEL-3

ADI5

UPROC INPUT H

K010D02.BLK

HEADER CNTR SHI

K010D03.BLK

HEADER CNTR SH2

K010D04.BLK

SYNC DETECTOR SHI

KO10D05.BLK

SYNC DETECTOR SH2

K010D06.BLK

SYNC DETECTOR SH3

K010D07.BLK

H CONTROL LOGIC

K010D08.BLK

DATA REGISTER

K010D09.BLK

MICROPROCESSOR ADDRESSES

WRITE:

HEADER START ADDRESS
CAL NEXT SYNC ADDR
VALIDITY BITS
SERVICE TRACK MIX BITS
DELAY
MONITOR BITS ADDR

READ:

HEADER DATA

MONITOR BITS:

ERROR TOLERANT SYNC DETECTED
SYNC IN WRONG PLACE

SEQUENCER CONTROL BITS

OUTPUT ENA HEADER DATA
SYNC PREDICT

Sl0
Sil

H FLOOR PLAN

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

SizeiDocumentNumber REV

B 56000K010 (K010DO1.BLK)

CA CB CC CDCE

DA DB DC j DD DE DF

SYNC DETECTOR j CONTROL LOGIC

EA EB EC E EE EF

BB BC I BD BE I BF BG

ate : iJecemper L i 1.7 y 0I sleet uJ- v

i

I

I

i

FC

VAL VAL VAL VAL

L-3U Ift1 HG a l l 1V L W 1";1S'1'Z='1 t5

FRAME AD 6
.E-1L / YsL'

SPARED
T-1 +-v - Tlor aml-,ar 1 A 1 U F = - 1 ,, f"

M

2 GND

P33 P34 P35 P36 P37 3 P39 P40 P42 P43 P44 P45 P46 P47 P48 P49 P52 P!



HEADER DATA

SELl

ADDR = 6031

DO

DAO

D1

DAl

- D2

-DA2

- D3

- DA3

SEL3

ADDR = 6033
D4

-DA4

D5

DA5

D6

DA6

SERVICE
TRACK MIX-0

SERVICE
TRACK MIX-1

XS0

XSI

MEMORY MAP

A2 Al A0 FUNCTION
0 0 0 HEADER ADDR/NEXT SYNC ADDR
0 0 1 WRITE DATA VALID BITS
0 i 0 WRITE MONITOR CODE
0 1 1 WRITE SERVICE TRACK MIX BITS
1 0 0 WRITE DELAY VALUE
1 0 1
1 1 0
1 1 1

P39
PIN- AO

P40
PIN Al

P42
PIN A2

P57
PIN SEL-3

D7

DA7

NEW FRAME

P33
PIN RDHD (SIO)

P53 P21
PIN PIN VLBA (SPARE1)

DA(0..7) ARE THE CHANNEL VALID BITS. THEY ARE STORED HERE
AND CAPTURED ON THE NEW FRAME SIGNAL.
(PROBABLY ONLY DA0 AND DAI USED)

OQ PIN TRACK-0OQ p VALID

SENSE IS PROBABLY:
LOW = VALID
HIGH = INVALID

P4

OQ PIN TRACK-1
VALID

P3

OQ PIN TRACK-2
VALID

P2

OQ PIN TRACK-3
VALID

P37

OQ PIN TRACK-4
VALID

P36

OQ PIN TRACK-5
VALID

P35

OQ PIN TRACK-6
VALID

P34

OQ PIN TRACK-7
VALID

MICROPROCESSOR INPUT H

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN
S ize Document Number IREv

B 56000K010 (K010D02.BLK)
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ENAHCNT

ENAHCNT

THE 16-BIT COUNTER ON THIS AND THE NEXT SHEET HAS TWO
FUNCTIONS. DURING HEADER DATA READOUT, IT IS PARALLEL
LOADED WITH THE START ADDRESS OF THE TRACK HEADER IN
THE TRACK RECOVERY RAM BUFFER AND COUNTES THROUGH THE
HEADER CONTENTS FOR SHIFT OUT AND SUBSEQUENT DMA INTO
THE uPROCESSOR MEMORY. EXCEPT FOR THIS BRIEF TIME IT
SPENDS MOST OF THE TIME BEING PARALLEL LOADED WITH THE
CALCULATED NEXT SYNC ADDRESS SO THAT WHEN THE TRACK
RECOVERY XILINX CHIP DETECTS A SYNC CODE IN THE TRACK
DATA, THE TRACK RECOVERY CHIPS' 16-BIT ADDRESS COUNTER
WILL BE PARALLEL LOADED WITH THE PROPER ADDRESS. THIS
ACTION IS NEEDED ONLY IF THE RECOVERED TRACK CLOCK
LOST SYNC DURING THE LAST FRAME AND SLIPPED A BIT.

HEADER COUNTER SH 1
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
HEADER CONTROL XILINX DESIGN

ize Document Number

B 56000K010 (KO10D03.BLK)



ENAHCNT

HEADER COUNTER SH 2

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

'itle



HD2 5

HD2 7

SYNC DETECTOR
THIS LOGIC, TOGETHER WITH THE 8-BIT SHIFT REGISTER
FORMED BY I/O PINS 12 THRU 23 ON SHEET 2, FORM A
40-BIT SHIFT REGISTER. THIS 40-BIT SHIFT REGISTER
GIVES THE SYNC DETECT LOGIC A 40-BIT WINDOW IN THE
HEADER DATA IN WHICH TO LOOK FOR THE SYNC CODE.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

Size Document Number REV

B 56000K010 (K010D05.BLK)

HD20

HD21

SH i
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DO (0)

HD26
HD27 (0)

HD25

D1

HD28
HD29

HD24

D2

HD2 3
HD21

HD2 2

D3

HD30
HD31

HD19

d

a

_~1

SD9

D4

HD20
HD16

HD17

SD3

SD2

SD5

SD4

D5

HD32
HD18 (0)

HD13

HD12

HD14
HD33

HDI5

SD8

SD11

SDI0

SD7

SD6

D7

HD3 4
HD3 5

HD8

NOTE: EACH LOGIC BLOCK ABOVE LOOKS AT FOUR BITS OF SERIAL
DATA AND PROVIDES AN OUTPUT THAT REFLECTS THE NUMBER OF BITS
THAT DEVIATES FROM THE TRACK SYNC PATTERN. THE CHART BELOW
FOR LOGIC BLOCK AB ILLUSTRATES THIS FUNCTION.

DO HD26 HD27 HD25 NO. OF ERRORS SDI SDO
0 1 0 1 0 0 0
0 1 0 0 1 0 1
0 1 1 1 1 0 1
0 0 0 1 1 0 1
1 1 0 1 1 0 1
0 1 1 0 2 1 0
0 0 1 1 2 1 0
0 0 0 0 2 1 0
1 0 1 1 3 1 1
1 0 1 1 3 1 1
1 0 1 0 4 1 1

WAYS TO MAKE 2 ERRORS AND 2 MORE WAYS TO MAKE 3 ERRORS. ALSO
NOTE THAT THE ERROR COUNT LIMITS AT 3 ERRORS.

D6

HD9 (0)
HD1l

HD10

SYNC DETECTOR SH 2
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

Size Document Number REV

B 56000K010 (K010D06.BLK)

n= f . n- t -% '2(2 1-1f - qRRqIhP.it

SIGNAL MARK III SYNC PATTERN

DO 0 LAST BIT IN
Dl 1
D2 1
D3 1
D4 1
D5 1
D6 1
D7 1
HD8 1
HD9 0
HD10 1
HD11 1
HD12 1
HD13 1
HD14 1
HD15 1
HD16 1
HD17 1
HD18 0
HD19 1
HD20 1
HD21 1
HD22 1
HD23 1
HD24 1
HD25 1
HD26 1
HD27 0
HD28 1
HD29 1
HD30 1
HD31 1
HD32 1
HD33 1
HD34 1
HD35 1 FIRST BIT IN

ILatca : vcLC r .3 v , .L 00I llt--C L 0 U.L
F;



SD16

THIS LOGIC FUNCTIONS AS AN ADDER. NINE TWO BIT INPUTS
ARE SUMMED TOGETHER. IF THIS SUM, WHICH IS THE NUMBER
OF BITS IN THE PRESENT 40-BIT WINDOW THAT DEPART FROM
THE SYNC CODE, IS TWO OR LESS THE SYNC DET OUTPUT WILL
GO HIGH.

°
SYNC DET

LOCK ENA
tESET.k

SYSCLK

SYNC DETECTOR SH 3
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

Size Document Number REV
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DLYO

DLYI

SEL2

DO

Dl

SEL4

AO

Al
A2

SEL-3

I
PURGE 3-BIT
VERNIER DELAY

A2

SEL-3

NOTE: THE S AND E FLIP/FLOPS ARE
RESET WHEN LDHCNT = 1 (SlO = 1)
AND SYNC PRED (SIl) = i.

I I I I I I I I ** MIGHT BE INVERTED (5/14/93)

H CONTROL

LDHCNT
(Slo)

SELS

SEL4

LOGIC
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

Size Document Number REV

B 56000K010 (K010D08.BLK)
0 n f

P83

SEL3

SELl

SEL-3

P73

SELO

CLOCK **

NEWDELAY

QO

Q1

EXTSTB

ENAHCNT

AD(O..15)

XXXXXXX5

xxxx

ovate: lvovemJJer y, iyy. neet 0 u Y- v
T1- 1- c= " NTr-%trcml--%or 0 1 Q Q -A CHAC=f



"DBI2

SELO

DBO

DB9

DBl

DBl0

D7

SELO .ec CLOCK ENA J
ADDR = 6030RESET .k

SEL-3
I.k

SEL-3

NOTE: THE STORAGE REGISTER HAS A DUAL FUNCTION. MOST
OF THE TIME THE NEXT SYNC ADDRESS IS STORED IN IT
BUT DURING HEADER READOUT TIME IT STORES THE HEADER
START ADDRESS.

- DB4

- DBI3

- DB5

-DBI4

- DB6

-DBl5

DB7

DATA REGISTER
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HEADER CONTROL XILINX DESIGN

Size Document Number REV

B 56000K010 (K0lODO9.BLK)
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SYSTEM CLOCK (8-MHz)

DLYSCLK

TRACK CLOCKI !-

STB

WORST CASE

Title

WRITE OPERATIONS INTO TRACK BUFFER

Size Document Number REV
B WRITE.DPC

Date: December 19, 1996Sheet 1 of i1

EXT LOAD

CLKADDR

RAMWE

QO

Qii
STBQO

Q2

RAMWE

CLKADDDR

BEST CASE

QO

Qi

STBQO

RAMWE

CLKADDDR l

I I
u



Section 2

Deformatter Card Drawings

Drawing Number and/or Filename Title Nr of Sheets

56000L008
(LO08D01.SCH - L008D31.SCH)

56000Z009
(Z009D01.LAY - Z009D02.LAY)

(DEFTOP. PAL,
K019D01.PAL,
K022D01. PAL,
K024D01.PAL,

Deformatter Schematics

Deformatter Layout

K014D01.PAL, K015D01.PAL, K015D02.PAL,
K019D02.PAL, K020D01.PAL, K021D03.PAL,
K022D02.PAL, K023D01.PAL, K023D02.PAL,
K025D01.PAL, K026D01.PAL)

Deformatter Pals

56000K012
(K012D01.xxx - K012D12.xxx)

56000K013
(K013D01.xxx - K013D12.xxx)

BSP-0. SCH

BSP-1. SCH

(BSP2BLK. SCH,
BSP2X01.SCH - BSP2X11.SCH)

Xilinx Barrel Roll Control

Data Invalid Xilinx

Bit Shuffler Personality 0

Bit Shuffler Personality 1

Bit Shuffler Personality 2

(Bit Shuffler Personalities 3 through 9 not included)

31

15

12

12

1

1

12

Volume 2



PlA

1
2

4
5}

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

GND

_ +5V

__ AOC7 la
t AOC7 \ la

AOC6Oa
___AOC6 \Oa

AOC41a
__AOC4\la
__AOC3 la

AOC3 \ la
___ AOC2 0a

___AOC2\Oa
I AOC01a
I AOCO\la
l AOC7 lb
_ AOC7\lb

AOC60b
}__AOC6\Ob

AOC41b
__AOC4\lb
___AOC31b
__AOC3 \lb
___AOC20b
} AOC2\Ob

AOCO1b
__AOCO\lb

-5.2V
VAL-A3
+5V
VAL-A6
G__GND

PiB

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

GND

+5V

AOC70a
AOC7\Oa
AOC5La
AOCL\la
AOC40a
AOC4\Oa
AOC30a
AOC3\Oa
AOC11a
AOC1\la
AOCOOa
AOCO\Oa
AOC70b
AOC7\Ob
AOC51b
AOC5\lb
AOC40b
AOC4\Ob
AOC30b
AOC3\Ob
AOC11b
AOC1\lb
AOCOOb
AOCO \Oh
-5-.2V
VAL-A4
+5V
VAL-A7
GND

vcc

GND
N 1 \ .... I .. .. ..... ........

PiC

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

(no bkpln conn.)

--- CK32
CK32\

FFT INIT
FFT INIT\

aFFTVAOC[0..7]E

bFFTVAOC[O..7]E

CK32
--- CK32\

I FFT INIT
FFT INIT\

SW

20I- lmsIC--EN .... NEW FRINC21 131sTIC EN D31msTIC
AOC21b
AOC2\ lb
AOCI0b
AOCl\Ob
VAL-AO
VAL-Al
-5. 2V
VAL-A2
+5V
VAL-AS
ND

ui ®m _ v y -a u i IA NV glui u . 1 eDATA

GND
__---CK32

+5V

--- CK32\
__ -CK16a

aFFTV AOC1
aFFTV AOC4
aFFTV AOC7
bFFTV AOC2
bFFTV A0C5
ACK
HCBO
HCB1
HCB2
HCB3
HCB4
HCB5
HCB6
HCB7
CONTROL-DO
CONTROL-Dl
CONTROL-D2
CONTROL-D3
CONTROL-D4
CONTROL-D5
CONTROL-D6
CONTROL-D7
-__5 .2V
NEW FRAME\0
+5V
NEW FRAME\

__GND

P3A
1 GND1 DELAY CLKA
2 +5V
3
4 DELAY CLKA\

DELAY DATAA
6 DELAY DATAA\
7
8 TERM TXD

TERM RXD
I/O SPARE0 DDW DATA)10 I/O SPARE2 (DW CLCK)

11 NEW DELAY\a
12 DLYDATA- SO
13 DLYDATA- S3
14 DLYDATA- 0
15 DLYDATA- 3
16 DLYDATA- 6
17
18 DLYDATA- 8
19
20 DLYDATA- 11
21 DLYDATA 14
22 DLYDATA- 16
23 DLYDATA 19
24 DLYDATA- 22
25
26 DLYDATA- 24
27 RESERVED
28 DLYDATA- 27
29 +5V
30 DLYDATA- 30
31 GND
32

DIN

)HCB[0.

P2B

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

GND
-CKSa
+5V
-CK8b
-CK16b
aFFTVAOC2
aFFTVAOCS
bFFTVAOCO
bFFTV AOC3
bFFTV AOC6
ACK\
HCB\0
HCB\1
HCB\2
HCB\3
HCB\4
HCB\5
HCB\6
HCB\7
HSKMICROC-1 READ2
HSKMICROC-2 WRITE2
HSKMICROC-0 IRQ2
HSKMICROC-3 CTS2
HSKMICROD-1 READ3
HSKMICROD-2 WRITE3
HSKMICROD-0 IRQ3
HSKMICROD-3 CTS3
-5.2V
NEW FRAME\1
+5V
See note 2
GND

P2C

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DINI

)HCN\

GND
FFTINIT
+5V
FFTINIT\
aFFTV AOCO
aFFTV AOC3
aFFTV AOC6
bFFTV AOCl
bFFTV AOC4
bFFTV AOC7

HSKMICROA-1 READO
HSKMICROA-2 WRITEO
HSKMICROA-0 IRQO
HSKMICROA-3 CTSO
HSKMICROB-1 READ1
HSKMICROB-2 WRITE1
HSKMICROB-0 IRQ1
HSKMICROB-3 CTS1
-5.2V
NEW FRAME\2
+5V
See note 2 VEE
GND

TRQrQ- 3]
( 1 111; 1 s

NEW FRAME\rO _31 ~NEW
CONTWOT.DrO

P3B

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

P3C
GND 1, GND
DELAYCLKB 1 DELAYCLKC
+5V 2 +5V
DELAY CLKB\ 4 DELAYCLKC\
DELAYDATAB 5 DELAYDATAC
DELAYDATAB\ 61 DELAYDATAC\
DELAY DATAD 6 DELAY CLKD
DELAY DATAD\ 8 DELAY CLKD\

8 TAPE DR TXD
I/O SPARE1 (ROLL 0) 10 TAPE-DR-RXD
I/O SPARE3 1 RST
NEW DELAY\b \\ ____1 RESET

13
DLYDATA- 1 1 DLYDATA- 2l'1
DLYDATA- 4 16 DLYDATA- S
DLYDATA-7 17

DLYDATA- 918 DLYDATA- 10
DLYDATA- 12 20 DLYDATA- 13
DLYDATA-15 21

DLYDATA- 17 2 DLYDATA- 18
DLYDATA- 20 24 DLYDATA- 21
DLYDATA-23 25

DLYDATA- 25 26 DLYDATA- 26
RESERVED 28 RESERVED
DLYDATA- 28 29 

D
LYDATA

- 
29

+5V 30 +5V
DLYDATA- 31
GND 32 N

DIN

Enable/Disable TEST
to PBD via MUX card.

[0

AOC61a
AOC6\la
AOCLOa
AOC5 \ a

AOC21a
AOC2 \ la
AOC10a
AOC1\Oa

TRTESTCYCLEEN
AOC61b
AOC6\lb
AOC50b
AOC5\Ob
NETW FRI5NGE E N\

_INV(0. .7]

.7]

3..7]

22
23
24
25
26
27
28
29
30
31
32

DIE

8751_IRQ[O..8751CTS[O. .3]

_FRAME\[0 .3]

-8751 B[O..7]

_SPARE[0. .3]

Power on reset 6RESET

TR RESET

NOTES:

1 RESERVED is a dedicated power pin on I/O connector
that is not used by this board.

2 This pin is used by the test fixture to route NEW DELAY to the
TRACK RECOVERY card when the DEFORMATTER is not present.

DELAY CLKA
DELAY CLKA\
DELAY DATAA
DELAY DATAA\

DELAY CLKB
DELAY CLKB\
DELAY DATAB
DELAY DATAB\

DELAY CLKC
DELAY CLKC\
DELAY DATAC
DELAY DATAC\

DELAY CLKD
DELAY CLKD\
DELAY DATAD
DELAY DATAD\

SC_DLYMA

SC_DLYMA\
SD_DLYMA
SD_DLYMA\

SC DLY MB
SC-DLY-MB\
SD-DLY-MB
SD DLYMB\

SC

SC_
SD
SD

SC
SC
SD
SD_

_DLY MC
_DLY MC\
DLY MC
_DLY MC\

_DLYMD
DLY MD\
DLYMD
_DLY MD\

TERM TXU TERM_TXD
TAPEDRTXD TAPE DR TXD

DLYDATA-SO
DLYDATA-Sl
DLYDATA-S2
DLYDATA-S3

_FFTVAOC[O..7]

__FFTVAOC[0..7]

GE EN\
EN

AC ACK
ACK -ACE\

-CK8a
-CK8b

-CK16
-CR16 b

__-CK8a
-CK8b

-CKl6a
-CKl6b

NEW DELAY\ NEWDELAY\a
NEWDELAY\* NEW DELAY\b

68K-8751 READ[O.. 3]

68K-8751 WRITE[O. .3]

_ EAD[0..3]

__RITE[0..3]

TERMRX , - TERM RXD
TAPE DR IC3 TAPE-DR RXD

I SYS_TRKA
SYSTRKB
SYS_TRK_C
SYS TRKD

I TRK[0..7]
TRK[8..15]
TRK[16..23]
TRK[24..31] TR_TESTCYCLE_EI

TR RESE [j

tO 08002. SCH

BSP-0.SCH
IN VLBSOFT
INPUT FILE

I COPIES ARE
CONVENIENC

jUU0L)UG . z)Lri

1-0 NMI\.

-- -11

TR_TEST_CYCLEEN (no backplane connection)

TR_RESET

VLBA CORRELATOR PROJECT

THE DEFORMATTER DESIGN DIRECTORY IS:

/home/azalea/corrdwgs /def/SCCS

i

AOCO\lW
AOCO1 W

AOCO \ 0
AOCOO W

AOC1\1 W
AOC1l W

AOC1\0 a
AOC1O W

AOC2\1 W
AOC2l W

AOC2 \ 0 W
AOC2O a

AOC3\1W
AOC3l W

AOC3\0 W
AOC3O W

AOC4\1 W
AOC4l W

AOC4\0 W
AOC4O W

AOC5\1 W
AOC51 W

AOC5\0 W

AOC6\1 W
AOC6l W
AOC6\0 W
AOC6O W

AOC7\1 W
AOC71 W

AOC7\0 W
AOC7O W

AOCO\1b
AOCO1 b

AOCO\Ob
AOCOO b

AOCl\1b
AOC1l b

AOC1\0b
AOC1O h

AOC2\1b
AOC21 h

AOC2\0 h
AOC2O

AOC3\1b
AOC3lb

AOC3\0b
AOC3O h

AOC4\1b
AOC4l
AOC4\0h

AOC4O b

AOC5\1b
AOC5l h

AOC5\0h
AOC5O h

AOC6\1h
AOC6l h

AOC6\0 h
AOC6O h

AOC7\1h
AOC7l h

AOC7 \Oh
AOC7O b

P2A

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

AOCO\la
AOCOla
AOCO\Oa
AOC

0
a

_AOC1\la
AOClla
AOC1\Oa
AOC1Oa

AOC2\la
AOC21a
AOC2\Oa
AOC2 Oa

AOC3\la
AOC31a
AOC3\a
AOC3\Ga

AOC4 \la
AOC41a
AOC4\Oa
AOC4Oa

_AOC5\1a
AOC51a
AOC4Oa

AOC6\la
AOC61a
AOC6 \a
AOCLOa

AOC7\la
AOC71a

_AOC7 \ a
AOC7kQa

AOCO\lb
AOCOlb
AOCO\Ob
AOCOOb

AOC1\ lb
AOClb
AOC1\Ob

__AOC1Ob

AOC2 \lb
AOC2lb
AOC2 \ Ob
AOC2Ob

AOC3\lb
AOC3lb
AOC3\Ob
AOC3Ob

AOC4\lb
AOC41b
AOC4 \ Ob
AOC4Ob

_AOC5\lb
AOC51b
AOC \ Oh
AOC5Ob

AOC6\lb
AOC61b
AOC6\Ob
AOC6Ob

AOC7\lb
AOC71b
AOC7\Ob
AOC7Ob

1 /0-

DEFORMATTER PALS

DEFTOP.PAL N SIZE

DATA INVALID XILINX

K013D01.BLK A SIZE

BARREL ROLL XILINXI II
K012D01.BLK B SIZE

BIT SHUFFLER 0I zm I
BSP-O.SCH C SIZE

BIT SHUFFLER 1

BSP-1.SCH D SIZE

AND BSP-1.SCH ARE MAINTAINED
r, SINCE THEY ARE THE ACTUAL
ES TO THE XILINX DESIGN PROCESS.

KEPT IN THE DEF DESIGN FOR
E ONLY.

LAYOUT

Z009D01.LAY

ASSEMBLY DETAILSII
Z009D02.LAY

OTHER FILES MAINTAINED IN THIS
DESIGN DIRECTORY:

L008D01.SRC ORCAD LIBRARY SOURCE
L008DO1.LIB ORCAD LIBRARY

B04TO1.PRT PARTLIST
W05TO1lNET NRAO NETLIST
CALAY.NET TRI-CIRCUITS NETLIST

THERE ARE 208 ORCAD FILES PLUS THE ABOVE
FIVE FILES FOR A TOTAL OF 213 FILES
UNDER SCCS VERSION CONTROL IN THIS DESIGN
DIRECTORY.

THE L008DO1.LIB LIBRARY FILE IS THE
ARCHIVED LIBRARY FOR THIS COMPLETE
SET OF 208 ORCAD FILES.

THE DEFORMATTER MODE TABLE CAN BE FOUND
IN THE HCB PROTOCOL DOCUMENT, D027DEF.HCB,
WHICH IS MAINTAINED IN THE DEFASM COMPONEN
OF THE SYSTEM SOFTWARE.

THE ORCAD DRAWING NUMBERS FOR THE MODE
TABLE ARE K006D01.TBL AND K006D01A.TBL.

THE MODE TABLE AND OTHER FIGURES IN
THE HCB PROTOCOL DOCUMENT ARE MAINTAINED
HERE:

HCB PROTOCOL FIGURES AND TABLES

Dim mz
D027DEF.SCH

BIT SHUFFLER 2

BSP2BLK.SCH

BIT SHUFFLER 3

BSP3BLK.SCH

BIT SHUFFLER 4

BSP4BLK.SCH

BIT SHUFFLER 5

BSP5BLK.SCH

BIT SHUFFLER 6

BSP6BLK.SCH

BIT SHUFFLER 7

BSP7BLK.SCH

BIT SHUFFLER 8

BSP8BLK.SCH

BIT SHUFFLER 9

BSPgBLK.SCH

I



(This was DV NEW F

Modifacation to IC reuir
1. Short pins 3 & 4
2. Cut or bend pin 3 so

does't go into socket

CP 11

.1

U32

60KSTRL2A 60K1CTR

SSTRK B D2 Q
S KTRL4 C 4D3CQ

S TRK D 60D4 EQ
DDS PQ8 D6 QE

SP D7 Qf ID8 Q
I .... .1ICLK

7P07 P07

FFT SE
L008DI9.f

68K CTRL2 ,68K CTRI
68K CTRL3 ,68K CTRI
68K CTRL468KCTRI

68K SEL\23 6KSL68K SEL\24 ,68K SEL

WAR..12CWD 0..15 WA[1..i:

CR32WCR30 ..

NEW DELAY .EN NEW DELI

D13 SPARE D13,SPAF

XI SPARE2 XI-S PARE

PU5 U

PU7PU

IFFT INIT FFTINI m
{FFT INIT FFTINII

bNEW FRINGE EN\ NEW__FRIN

13 oosTIog oxp 13 imsT&

--C 32

O L08DI6.SCH XILINX- BARREL ROLL CTRL
bREWERBNE]0. .3] XI-SPAREEI. .10)

b268K SD XI DIN XI DOU
68K S CLKI RI CCLKXI PGM_ 68K CTRLI XICCL

LOAD o/ 68K-XI2 D P XI RESET SWAP\ SWAP\
)XI-D/P T _X 5 -TPXI 5LOAP op x p p XISo

68K SEL 18 68K SEL\18

68K IACK\2 68KIACK\2

b3R W b3R/W
AWA[1..4]

BR NEW DELAY BR NEW-DELAY\

NEW FFT RN 0 NEW FFT\ BROLL[0. .3]

RINGE\) BA NE FRINGE GBA OE FRINGE\ C ROLL[YD_ROLL[0 .3)
FFTA ETYDEA\ G-RANEW-DELAY\

FFT ESTCYCE\ FFT TEST CYCLE\bD .7]

D A3SPARE D13 R320

D19 S PARE1 D1 SPARE
NEW FSPAREIR NEW-FRAMEI RQ

PCNT9STROBE\[0..3]
CK8R GCLK

CRCCLKI6

'E~\ PLOCKLOOS CR00LC02

L008DI6.SCH 68K S CLK2 )681
CR328KCRO 

L C2681

18TRK IA0.. TR1

3 Al |l18 K2c PC

S12CK32

63S ASPLYP\ 14 CK32PLYP\
BROE EA6Y\6B O13 PEAY PRIT CRL
PP OREPELAY\ PP4 N68PELA\LEVE
OB OR PE A7Y 7 0 1 BA OREP PELAY\BE0 PPOP-

G1 IU157PU
U93 l9G2 7F51 U4PU&

R..... OR DELY.W.RE.EAY.0BI

34 ii CK8c K

O TNPLY 5 --CK32\ 1 PLC CKPOE L1d6CKTNPINI E l PV 12 
CKRkP RC630 I3N 03 12 --- CK32a CK8m ,CKE

iO R E P P \ R EL-T K 3 0 B E L S / 4 1

0 SA 05 PC pin 9 = +5
10125 pin 8 = -5 2 15 AE NC 0

13 --CK32e 681

U92D TRK 8.. 151 ,TR1,

C PARSSPPA
O C 4 PC1T - CPAP

68K SEL\14 mP-C,119P CNT STROBE 1 -PC

'21187 P_C

5 115 pu

6 14, CK~b CKE
7 I13 NE -D-A aCK~cCK

8 12 NE DELAYCK~dkK
CK~m CKE

.- CKE

574 I TR RESET L0

68F
To TRACK 68K L CLK2 - 68R
Recovery logic. SYS

E.QUENCER AND CLK GENERATOR :TRK 1 .. 23 - TRK

SCH

Z2 TR-NEW-DELAY \ D -PARPAF
L3 -CK8 CK a PAF

Z4 -CK8 CK
-CKI6 -K6

\23 -CKl6h - 68K SEL 15 - _
\24P CNT STROBE 2 - _C

P-C

25] PU4PU

CK8bCK
TESTDATA_ TESTDATA M CK8 CK8AE TETAT TEST DATA S CK~d CK8

CK~k CK8RE G-RANEW FIG _ -- rNGRFRINGE RIG\E INE\C CK8
DV NEW_FRINGE\ D EE RIG\-IGE-KmL0

13 imsTiC\ 131msTIC\

-- sLY\ 13 ImsDLYD\ LOO8
13sL D --- NEW DELAY \ PARITY CTRL:DDNWDLA\_D EW_DELAY\ EVEN 68K S CLK2 68

DD NEW-DLY G R-NEWD ELA -DD68KL L 68RK
G_-RANEWNEW-DEODDAY8K L CL

G ANWDEA\ RW-NEW-DELAY\ 8 BIT .
RWGWDEA\ -DV NEW DELAY\ 16 BIT

,  
)Y

G-DV-NEWDELAY \ •..U31"TK 4 j 1 . "TRK

NDNNERANALD _DNFINTERVALINVALI \ A 16 "8 SEL 3 12 I /01 1 DN INAPALNR8 I I02PAR_FT\ W.....\a B A 0 I I0319PAR
E FF NEW FFT b B 16-8 SEL 6 18I0 NW F\ 6 IOD9SAE DIP SPARE1 c AR8 7681 L 6

DIPS PARE2 D19 SPARE2 NCCOES I I061OB 3 P-
D1-PR2 -C 16" 8 SEL 9 8 I0 15 Pc-C

XI-SPAREIPARS I1 I08o.P-
E2 XI-SPAREI 10 IS/A0E

D E 3CK~a K014D01-PK Kb 4 LS2V01 09O. AL CK
CK8 CKSc 68K TRdCK8
CKec CKd CS
CK~d -- K~d6KRSTC81 C~ KeeeOe to generate TR RESET C~ CK8
CK8 e CKCK8

CK0
-'K8 j

CKGI

CK8h
CK8j

VGEEN\ CK8k
CK81

ICFEN CK8m

CK16

uPCI
CK16

CK16of

CAI6 

b

-K6c§

TP SPS
TP20

PPTSYNl

Pull-Up resistors

PUS PUl
PU2 PU2
PU3 PU3
PU4 PU4
PU5 PU5
PU6 PU6
PU7 PU7
PU0 PUS
PU9 PU9
PUI0 PUI0
PUll PUll

L APU6 PUL 68K_RESET\PUP PU6K1 P8PU8 b3R/W b3F

CK16DPUL 
MOPU 0
SCPY PUll bD[0..15]CKI~duPCI6

E PYPWD[0.15]--Kl6eG RA NEW FRINGE\ G_RA_NEW_FRINGE\ WA [i .13 ]
-'KI 6f TP23 DV NEW FRINGE\ DV NEW FRINGE\

RA NEW DELAY\ 68F

CKAE6a\ DD NEW DELAY \ SCPLY \P 68?
-- KA16b\ 6 PLCS S L PDDNEW DELAY\P L8K-XY2 DP\-- 1 imsIC\ 131msTIC\

0DEPTAoo FSRE STROBE..81

-CKMP6c 
added NEW6K0ENEWPFRAME_IRQ 68_SEL\[5. .36] 8

PSPARE IRQ 3 TEEN RE \ 68F

\ 0 DETP207 DELAYSR SE3
TP24 FFT_SYNC XI SPARE4 - XI_SPARE.4 68K S 68F

NI68K S_CLK [0.. 7] 8k

NI SW - NMI\ SW 68K L_CLK[0..7] 8F

SCDYM SC_DLY_MA\ 68K CTRL [0.. 7 ] 8R4

SC SEXY MA SC_DLYMA ES L A SD_DLY MA \ SERIALEFN \ E
SD DY MA S DDLYMASc DLY MB SC_DLY MB \
SC DY MB SC DLYMB

SD DL MB\ SD__DLY MB \
SD DLY MB SDDLYMB
SC DY MC SC_DLYMC \

SC DLY MC SC_DLYMC~~~)SD DLY MC DYM\
SD DY MC SD_DLY MC
SCDYM\ SC__DLYMD\ HCB ..7;A4--._
SCDY D sc DLY_MD HCB\ [0._7SD]LY D SD-

SD DLY MD ~)SDDLYMD 
A C \ETSLC

SELECT SELECT\
HCB DATA BUSSTROBE SRB
INTERFACE STROESTROBE\

MODE ~~~MODE0 
68K-S751_READ[..3 

D OE\68-71WIE0.3OE 
OE66K85_[..MD1MD1

)MDl\TAPE_DR_RX RESE TESE

FROM TRACK RECOVERY BOARD 17 5 ) .3 8751 CTS [0 3. _R

TAP DRTXD TAPE_DR_TXD
TERMTXDTERM_TXD

I

L008DI3.SCH
RDWRGPR/W L

PU9sPU9PR/W1SR/W1
-CK6 R/W2 R/W2

-BCKl c -CKl6c R/W3 R/W3

CB\[0..7 > CB DATA BUS .CK32c CK32c CKI6c\ CKI6c

INTEFAC -- K32 -- K32 CK6g\CKI6\
DI3KT IT1D3_TRBT ISSPR NEW FFT b E FT

D3CRBTD1-SPA G DV NEW DELAY\ NEW_DLY

DV ,,NEWTFRINGEDVN
Lo0DIN.SCH NDNF INTERVAL INVALID\NPNFCRP8K-875 READ[..311131msDLYD 11

8K-8751RIEAD0.3]I TO TRACK RECOVERY BOARD 31 DL \

8K-8751_B[0..7] >C 8K

SWAP\ WA\Iil
APE DRRXD ]FROM SHT.16DF

K3 CK32e ieDcmn
........... I D I .........

ZPROJECT
ASTRONOMY OBSERVATORY
,VA

FORMATTTER

OP LOGIC

(L008D02.SCH) 
R d

L008D17.SCH X&LINX-DATA IVALID DELAY & CTRL Tes
XI_SPARE[I .10] bNEW FRAME[0..3] i (in TOP

RIPIN3,II/OSPARE[0..]j / 0SPARE0.YES

SK L68KD6CKK LXI DI TCLKC
(NEWOFRAME\[0..3] ORSERO BoplpXI)RESET TI XRDATA I NV- 0.._ - u, __ LOAD 8KPXI_D/P - T-xT-X

F NPF\O PI -DTA1N NEWqFRAM E\ [0.,.3 ]TP_XI6het1 Te9

SNF I TP2 1 (IDA ""Aheet 19 TP2

• F2 TP3 2 Ib368KSDNNF \3 TP I3ITest 68K S C b368K_so het2
6K OP 6 O68KPSCLK4DDI T6T 5 iI iP i t l6K8 SCKcK 68KS CLK5 cl31msTICEN _ I3 sTCE Set1 CIf

60KE0CLE-6 SCLPC TEST DATAsCYRLBIT68KLCLK4 STR TTI g ID TP8 m

SDO4 TP9 EC LLPAHDR72P A NEW FFT bLID00.(No .7DI5 TPI01 9 VNE R DV NEW FRINGE 
\  

TP2 IS EWDE

PP W PELAY . 11RP ORE PELAY_I I7 TPI21 BOTTO
M _  

FFT TEST CYCLE F TANEEST Y\

(i s i) NEW _FRINGE EN - NEW_FRINGE_EN bNEWFRINGE_EN bER~

A ROLL3 A ROLL3
B--LL g_R -- A _AL0.7) DATA_VAL [ 0.

CROLLSA_ROLL3DA [DOL 11 D ROLL3mOTU BU

CK8, GCLK

L008DI 7.•SCH mP2aFVAC[0.7]

(P04. SCO] CROSS-TRACK PARITY AECS\SoBiJSufle

K_SD bD[0..15] b268K 68 SCLK 68K__SD _ .
_S_CLK2 T68K S- TCLK61L008D14.SCC_- -

L008D07.SCH SERIAL EN T68K S__ALK6" ) K 8KLCL6 SERIAL_EN\ PX
S_TRKA 68KLCLK

b168K S 6KSD 68K CTRL0D - XI_RESET
= " S 68K LK0 EXICSECL

APAR8XI_D/P
R16 PEEL ~~A_0/ESEXISAE rr 2RITY_CTRL PO/E_SE 1/_SEL Q\rn 7 XI SPARE7 RID[0 .7]RID

P__I6/8__SELTR\ [0.. 7 ] -TR\[ .7

CNTREAD\ 68K S CLK3 - 68K S_CLK3 =!TEST_DATA CTRLBIT0 XIl SPARE1
CNT_STROBE\ D NE DLA

-!C A P 

CLK CTRL_BITI _- XII_-SPARE2
CNT_RESET\ DD_NEW_DELAY \ LOADEN CTRL BIT2 

- x I S A E

-RWA0 CTRLBIT3 -- XI I_S PARE4

A_ROLL [O.30 K668K_SD+n
8b GCLK
8 c X I_DOUT
8dPUPU
8k AOC0\la
8m 68K_SD+ 8 AC1

AOC0 \0 5
AOC00Sa

8D4SH CROSS-TRACK PARITY A0COSC Bi \ufle

K_SD+8 bD[0..15] K6_ 8KSD AC~

SCLK26KSCLK6
KLCLK260KIAEN ALEN \TP_2 I XI2 A AC 1

SATRKB CTRL8BIA4LSCLK6K[8..15] TR~k[8..15] - TRK\ [)XI__DINAO2l

6IEEAOC24\ 01

BARREL ROLLI LOOSPSOPSCB
)XID/PAOC20ax

RITY_CTRLLPS/ESEIPARE\ R P PS[1 AOC3\l
P_68 Ei -B1/_E Kb CK~c TR\ [8.. 15 ]; ,T 8.AOC31

CK~b "AOC37\0 0

CK8PcS R S. XI2_SPAREI
CNTREAD6\ C KSC L3 -TESTDATA YOTAC0O
CNT _STROBE \PP NE P CKSdLAY PP ORE PELAYKXI2 SPARE2
CNT_RESET\ 68K_SD+I 6 _- L ADEN --XI2 SPARE3

MS MSo AOC4\la

TESTDATA04 04A0-XI2CSPARE4CS 1

M 05AOC4\01

L008D07.SCH MO AOC08b - {6fGCLK 1 - S

8cA05 1018k BARREL ROLL - ,sI A.c51
8kAOC5 \00

-- " " ~~DEMUX-DELAY s -s ~ 61

' AOC601a

D05.SCH CROSS-TRACK PARITYi hufflAOC6 \0
K_SD+16 bD[0_•15] 8 68K_SD AC0

KAO68 101K_L_CLK2K-S-CL 008D08. SCH , SERIAL EN . SILKN TPXI PAOC \l

STRK3 68KLCLK6OC 1K[16.. 23 ] TRK\([16.. 23 ] TRK\ [16.. 23 ] l XI--
DI N 

XICLAO70aO7a
. 68-"S--"L- XI_RESET

68K SD+I6 6K TRD68K-XII D p • XI_D/PE
RI6AR PA - _D/Pr __

R1T6 CR P E i CO/ESEL - _ XI _SPARE9 - X SAR9 RD1.2]RI[6 23

;N::ROE\ RD ) -\ K K- TTCAP_CLK CTRL_BITI CTRLBT
CNT_RESET\ DD NEW DELAY DD_NEW DELAY\ -- ILOAD_EN CTRL_BIT2 XI3_SPAREI

-8RA0 
TRL _BIT3 XI 3_SPARE2AO0\i

4i AOC3 01b

8b =LL)GCLK M1 ,MICAO0b

8c cU XI_DOU 2 ,S

8d PU3A0C1
8k L0M4 ,M A0Cll

8m 68KSD+2A0C10
O5.S C-D ROLL[M6 ,6AOC101

' AOC2\ib

9D06. SCH CROSS-TRACK PARITY 
AOC2 Ib 2_S+ D[. K_S_CLK2 68 S LK6 68 K_S_CLK6TPX A020

KLER2A18KL CLKN ERIL E\ -

T :: D TRKRK\6K 

LCK 

O3I

K_68S [24. 31] TR\ [4.. 1 ]1 = TRR \XDINAOC lh

XI CCLKAOC3 1 01

TESTPAAAETMAOC30
EAXI _D/1

PUS PUSDPR8 OC4A I
-- /OEELR I SPARE10 PS PA53 LSOPS11C

00K EELR 20_60KEEEL\I76O/A80SEL11-] O.AAOC4.110
P~l60K/EEL 20 OOK.=..TR EL[24.30

ONTXISTP/ 051 CWKEN .15]I2 X4SAR2AO5
0 PE2TDAT2 50WA]S 0]CR I3 IPR3AC h

t.ELk S 36.A YA6OCB6REPEAY OEbELY

TEST ATA M....)TESTDATAMGAOC \BA

ICL028DIA4SY4 OREMPETDORESING

AXIYS 1AR160K PAL0..POiiCB P0 00 0 ANEW EI1PE G.RBA ORE.RIi0E
0 12 0260 OP, 50... . 7].... . 2 6KE\. . ... ] Rl. .

AS TO11\030K5OPWA36..12] R60 DLY } CRAO NE EWA ELA
SEACLK 0. CRE F a ;NWFT

..]W[1 12] CAPCLK CR160b CR160
..7]CLK EN K dCR1 60 P13_SPARE P13 SPARE

CLRLK[]0.. 7 ] 01A6

74F541 60K EEL\ 25 60K EEL\ 25 CKASO6O CBA161\
OIAL.EN\ ---. O8K EEL -26 -60K SEL\26 CR32I0b

CK32S CR2

PRWOREW DELAY\ P0W 00 PELAY\

WR ITE APR RCO 00EN\ WR ITEAPRCNT.EN \

I LUUtilllU.SCH ,.-IDate: 
November 19, 199615

t points
J31i TPI3 -

i2 TPI, 1

23 TPI I3i4 TP16 I4i5 TP17 I5I6 TP18 I6
-..- I
TP20

TP22 9
f TP23 11

SYNC P 1

INGE HR

LAY

FFERS

D---- F ?FTV-AOC [0..71

bFFTV AOC[0..7]

OC3\I1
-- AOC3 la

S-- AOC4 OZ
--- AOC4la

I

S--- AOC5 \I

--- AOClaJ
--- AOC5 0

AOC50a]

--- AOC7 \1
M

--- AOC7 0a#

A0 C70a

S---, AO CO 1]

--- AOC00

AOCIO

--- AOC2 \i
AOC2 b

AOC2 \01
--- AOC20ba

S--- AOC3 \iO

SAOC OIa

-- A0C~lbl

A ------ AOC5 1i]

AOC5 b
---- AOC50

M

A0C 5O

---- A0C61b
/

--- AOC6 0

A0 C714

---- AOC7 \0
M

AOC70b

68000 MICRO



SYS TRK A

IPAR 1 6

TRK[0. .7] T[0. .7

TO 2
T1 3
T2 4
T3 5
T4 6
T5 7

T6 8
T7 9

CK8m 11
1

U8

D1 Qi
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK

OC

74ALS57.

PARITY CTRL

PU4I-

68K SD 2

6 8K S CLK2

Pull-up resistor

14

11

i2

U104

SER QA
QB

>SRCLK QC
SRCLR QD

QE
>RCLK QF
RCLR QG

QH

QH'

74LS594

15
1

_3

U3 0
19 8 A EVEN
18 9B
17 10 B
16 11 C ODD
15 12 D
14 13 E
13 1 F-2 G
12 H4 H

74ALS280

4

TRK SELO

TRK SELl

5

6

USED TO GENERATE 16 BIT PARITY

PARITY
ACTION PAL

1 4
1 6

_______________7

8
TRK SELO 9
TRK SELl 10
A MODE0 11

13

CK8d 1

A MODE1

4
5
6
7
8111TTRK SELO 9

B MODEO1 11r
i0

B MODEO ii
13

CK8k 1

U81

Il I/00
12 I/O1
13 I/02

14 I/03
I5 1/04
16 1/05
17 1/06
18 1/07
19 I/08

110 1/09
Ill

>CLK/10

22V10H-25
D009T02

14
15
16
17
18
19
20
21
22
23

.ABL

U58
14

Il I/00 15

12 I/O1 6

13 1/02 16

14 1/03 18

15 1/04 19

16 1/05 20

17 1/06 21

I8 1/07 22

19 1/08 23

110 1/09
Ill

CLK/10

22V10H-25
D009T03.ABL

B MODEl

T\3
T\2
T\I
T\0

T\7
T\6
T\5
T\4

P-1 6 /8 SELj

T\r0. .7] TRK\ [0. .7]

<P O/E SELl

P 16/8 SEL

68K SD+8

TRK SELl

. . . . . . . . !B[o. .151.

01234567

3 7 9

0
C
C

CLC R
CKC C
LEL L
KNR K G

CK8c

68K L CLK1

NEW FRAME\

68K SEL\13 ADR=2C0.000

89111111
012345

13117 9

0142

0

C
C

CLC R
CKC C
LEL L
KNR K G

CK8b

U116
74LS590

'i i iI 1 1

Note:
Parity counters-

The count is not inhibited during New Delay.
This means that errors during this

bD[0. .15]

28 Aug 89:
Changed PAL type from 20R8 to 22V10

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

CROSS TRACK PARITY CHECK

Size Document Number REV

B 56000L008 (L008D03.SCH)

PARITY CHECK

PARITY_CTRL PAR8 or PAR16
(I input to 74F280) (74F280 output)

H = even parity ck L = good even parity result
H = bad even parity result

L = odd parity ck L = good odd parity result
H = bad odd parity result

L1~I CK8b

CK8q._ CK8c

cKs~d > CK~d
CKk CK8k

CCK8m

P CNT RESET\

[P CNT STROBE \ ,

P CNT READ\

U a _

r-

-

{ 1 '1

'1 TTTT rvT"T 1

i 
,-

I

1 1 1__ _ 1

1..LllL VV 111 ilG VVtAll t,.CU L- VV 1VC

1512

168K -L CLK2

Date: June 21, 1990 Sheet 3 of 31



SYS TRK B

I PARi 6

TRK[8..15] T[8..15

T8 2
T9 3
TI0 4
Tll 5
T12 6
T13 7
T14 8
T15 9

CK8m 11
1

U7

Dl
D2
D3
D4
D5
D6
D7
D8

CLK

OC

7 4A]

Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8

LS57

PARITY CTRL

Pull-up resistor

68K SD+8

68K S CLK2

68K L CLK2

14

11
10

12

U103

SER QA
QB

>SRCLK QC
SRCLR QD

QE
>RCLK QF
RCLR QG

QH

QH'

74LS594

15
1
2

U2 9
19 8
18 A EVEN
17 10 B
16 11 C ODD
15 12 D
14 13 E
13 1 F
12 2 G

4 H

74ALS280

4

TRK SELO
3 ~TRK SL

4 A ]
5 A ]
6 B ]
7 B]

9

5

6

USED TO GENERATE 16 BIT PARITY

1 4
T 6

_______________7

8
TRK SELO 9
TRK SELl 10
A MODE0 11

13

CK8d 1

A MODE1

3
4
5
6

S7

8
TRK SELO 9

. . . . . . . .. .I /
TRK SELI iU
B MODEO 11

13
CK8k 1

PARITY
ACTION PAL

U80

Ii I/00
12 I/01
13 1/02
14 1/03
15 1/04
16 I/05
17 1/06
18 1/07
19 1/08
I10 1/09
Ill

CLK/I0

22V10H-25
D009T02

14
15
16
17
18
19
20
21
22
23

.ABL

U57
14

Il I/00 15

12 I/O1 16

13 I/02 17

14 1/03 18

15 1/04 19

16 1/05 20

17 I/06 21

18 1/07 22

19 1/08 23

I10 1/09
Ill

CLK/I0

22VIOH-25
D009T03.ABL

B MODEl

T\11
T\10
T\9
T\8

T\15
T\14
T\13
T\12

P-16/8 SEL I I

T\rf8. .151 TRK\[8. .15]

P O/E SEL

<P_16/8 SEL

S68KSD+16 I

CK8b

CK8 CK8c

C CK8d

C CK8k

P CK8m

P CNT RESET\>

[P CNT STROBE\,

P CNT READX>

68K L CLK1

B[0..151

BBBBB BBBBB
01234567 189111111

2012345

113117 9 3 7 9

141
AC C 74L5590 C FIC

o o
C Cc C

CLC R CLC R
CKC C CKC C
LEL L LEL LKNR K G KNR K G

034 034
CK8c CK8b

Ul15
74LS590

I i i i 1
NEW FRAME\

68K SEL\14 ADR=2E0,000

Note:
Parity counters-

The count is not inhibited during New Delay.
This means that errors during this
time will 1b1 cou1ntehd twice

bD[0. .15]

28 Aug 89:
Changed PAL type from 20R8 to 22V10

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

CROSS TRACK PARITY CHECK

Size DocumentNumber REV

B 56000L008 (L008D04.SCH)

Date: June 21, 1990 Sheet 4 of 31

PARITY CHECK

PARITY_CTRL PAR8 or PAR16
(I input to 74F280) (74F280 output)

H = even parity ck L =good even parity result
H = bad even parity result

L = odd parity ck L = good odd parity result
H = bad odd parity result

r-

1 I --- 1I

I i i i

i

%-.L-i«c vv 1..L1. J..+c %-v 1..111Lc%-4. %- vv -L- %-c.

.1,



SYS TRK C

ID7~Di :

TRK[16..23] T 16..23

T16 2
T17 3
T18 4
T19 5
T20 6
T21 7
T22 8
T23 9

CK8m 11
1

U6

D1
D2
D3
D4
D5
D6
D7
D8

CLK

OC

74A]

Q1
Q2
Q3
Q4
Q5
Q6
Q7Q8

LS57

PARITY CTRL

Pull-up resistor

68K SD+16

68K 5 CLK2

68K L CLK2

14

11
10

12

UI02

SER QA
QB

SRCLK QC
SRCLR QD

QE
RCLK QF
RCLR QG

QH

QH"

74LS594

15
1
2

5

6

U28
19 8 A EVEN

18 i0 B
17 10 C ODD

15 12E
14 13
13' T 1 F

- G
12 H4 H

74ALS280

4

TRK SELO
3 TRI
4 Al]

5 Alr
6 Blr
7 BIr

USED TO GENERATE 16 BIT PARITY

3
4
5
6
7

8
TRK SETO 9

TR]
AD

SELl 10
DEO 11

13

CK8d 1

4- A MODEl

3
4
5
6
7

8
TRK SELO 9
TRK SELl 10
B MODEO 11

13

CK8k 1

R M(7T)F. 1

PARITY
ACTION PAL

U79
14

II I/00 15

12 I/O1 16

13 I/O2 17

14 I/O3 18

I5 I/04 19

16 1/O 519
17 I/06 20

18 1/07 22

19 I/08 23

I10 1/09
Ill

CLK/I0

22V10H-25
D009T02.ABL

U56
14

Il I/00 15

12 I/Ol 16

13 I/O2 17

14 1/03 18

IS 1/04 19

16 1/05 20
17 1/06 21

18 1/07 21

19 1/08 23

110 1/09 2
ill

CLK/I0

22V10H-25
D009T03.ABL

I P 16/8 SEL

T\19
T\18
T\17
T\16

T\23
T\22
T\21
T\20

T\ r16..23] TRK\[16..23]

P O/E SEL

P 16/8 SEL

68K SD+24

C CK8b

CKS[8 ~. CK8c

CKII CK8d

K CK8k

CKm}CK8m

P CNT RESET\-

P CNT STROBE\

P CNT READ\

._. . . . . . . B [0..151 . . .

01234567

79

cc 0
C
C

CLC R
CKC C
LEL L
KNR K G

CK8c

K T" T. rT.v"

NEW FRAME\

6 ;Pv cTET.\ 19' ADR30 0.00

89111111
012345

3 7 9
U140

O

C
C

CLC R
CKC C
LEL L
KNR K G

CK8b

UI1474LS590

1 1 1I 1 1 T

Note:
Parity counters-

The count is not inhibited during New Delay.
This means that errors during this
time will be counted twice.

bD[0..15]

28 Aug 89:
Changed PAL type from 20R8 to 22V10

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

CROSS TRACK PARITY CHECK

Size Document Number REV

B 56000L008 (L008D05.SCH)

.T>--- "1 1 QQfl 'lc- - , ,--F" 1

PARITY CHECK

PARITYCTRL PAR8 or PAR16
(I input to 74F280) (74F280 output)

H = even parity ck L = good even parity result
H = bad even parity result

L = odd parity ck L = good odd parity result
H = bad odd parity result

i i i i iI

i u

>- H___

a 1.1VLLa1

I

' I I

V OX\. &:DujL \ 1, riLn J V V, v V V A

V i i t L V vv i i 1 !./ V V V V611 V V \il t_ vv i V V
1 - - "
I iJct L Li Ll.ii 6 J_ t--1 ,7 --. 1 y 1CC 1. :J V .L .m? 1 L



SYS TRK D

IPARi6

TRK[24. .31] T 24. .31

T24 2

T25 3
T26 4
T27 5
T28 6
T29 7
T30 8
T31 9

CK8m 11
_

U5

Dl Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK

OC

74ALS57

PARITY CTRL

Pull-up resistor

14

11

68K SD+24

68K 5 CLK2

68K L CLK2 >

12

Ul01

SER QA
QB

>SRCLK QC
SRCLR QD

QE
>RCLK QF
RCLR QG

QH

QH'

74LS594

15
1
2

4
5
6
7

U27
19 8 AEVEN
18 B
17 10CB
16 11 C ODD
15 12
14 13 E
13 1 F
12 2 G

4 H

74ALS280

4

5

6

USED TO GENERATE 16 BIT PARITY

I_ 4
5
6

q 7

HH ~

TRK SELO
TRK SELl
A MODE0
A MODEl
B MODEO
B MODEl

8
TRK SELO 9
TRK SELl 10
A MODEO 11

13

CK8d 1

A MODEl

PARITY
ACTION PAL

U78

Ii I/00 14

12 I/01 16

13 I/02 16

14 I/O3 18

I5 I/04 19
16 I/O5 20
17 1/06 21

18 I/07 22

19 I/08 23

I10 1/09
Ill

CLK/I0

22V10H-25
D009T02.ABL

U55

Il 1/00
12 I1/O1
13 1/02
14 1/03
15 1/04
16 1/05
17 1/06

I8 1/07

19 1/08

110 1/09
Ill

CLK/I0

22V10H-25

D009T03.ABL

B MODEl

T\27
T\26
T\25
T\24

T\31
T\30
T\29
T\28

1

i i!i
r4 IIoI

T\[24..311 TRK\[24..31]

P O/ESEL

P 16/8_SEL

TRK SELI

4
5
6
7

1 I TRK SELO 9T1TT111T7 1 8 /

9__ 1
P 1 cI'r.

13

CK8k 1

1U

C CK8b

SCK8c

C CK8d

EKik CK8k

P C TCK8m

P CNT RESET\>

P CNT STROBE\

P CNT READ\

68K L CLK1

....... B[O...15] .

B B
01234567 89111111

012345

13117 9 13117 9

U139
0 0

C C

C CCLC R CLC R
CKC C CKC CLEL L LEL L
KNR K G KNR K G

03403 4
CK8c CK8b

Ul13
74LS590

iii
NEW FRAME\

68K SEL\16 ADR=320,000

Note:
Parity counters-

The count is not inhibited during New Delay.
This means that errors during this
time will be counted twice.

bD[0. .15]

28 Aug 89:
Changed PAL type from 20R8 to 22V10

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

CROSS TRACK PARITY CHECK

Size DocumentNumber REV

B 56000L008 (L008D06.SCH)

Date: August 30, 1990iSheet 6 of 31

PARITY CHECK

PARITYCTRL PAR8 or PAR16
(I input to 74F280) (74F280 output)

H = even parity ck L = good even parity result
H = bad even parity result

L = odd parity ck L = good odd parity result
H = bad odd parity result

... _. __. _ _.__...

>

r-

i i i 
i s

> i

1 I --'- n

I

L1LLG VV 1 -A- -L- J-.f V 6A11 L- %-A. V VV 1. G i

14

15

16

17

18

19

20

21

22

23

<



ROLL PAL

TRK\[0. 7] T 0..7 U83
T\0 2 Il
T\l 12
T\2 4

13
T\3 5

I4T\4 6

T\5 7
T\6 8 16
T\7 9
ARO 10 1 8
ARl 11 1Ii(AR2 14Il
AR3 23 1

ARL[. AR 0. .3] CK8d 1CL

13 OE

-- 20F

AR 3 is a spare ctrl bit

68K 5 CLK3 >

IDD NEW DELAY\

3 D009T04.ABL
Q0 22 TOQ121 T1
Q 20 T2
Q3 19 T3

1Q418 T4
Q5 L_1-7  T5

Q6 6 T6
Q7 15 T7

{8A-2

TO 3
T8 4
Tl 6
T9 5
T2 11
TI0 12
T3 14
Tll 13

1
CK8a 9

T4 3
T12 4
T5 6
T13 5
T6 11
T14 12
T7 14
T15 13

1
CK8b 9

Al QA
A2
B1 QB
B2
Cl QC
C2
D1 QD
D2
WS
CLK

Al QA
A2
B1 QB
B2
Cl QC
C2
D1 QD
D2
WS
CLK

2 2

_7I
10

15

U105

74ALS399

2

7 I

10

15

11117

74ALS399

__ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _I__ _]_ _ __ _ _ _ _ _ _ __ _ _ _ _ _1 . -

_______Pull-up resistor {

TRK\[8..15]

B ROLL[0..3] BR

T is81
T\8 2
T\9 3-
T\10 4
T\11 5
T\12 6
T\13 7
T\14 8
T\15 9
BRO 10
BRI 11
BR2 14
AR3 23

CK8d 113c

rn 3i BR3

U82 DO 09T05 .ABL
Ii Q0 22 T8
12 Q1 21 T9
I3 Q2 D2 0  T10
I4 Q3o 19 ETII
I5 Q4 D1 8  T12
16 Q5o 17 T13
I7 Q6 D1 6  T14

18 Q7 15 T15

19
Ii0
Ill
112

CLK
OE

20R8A-2

1 =RO LBT.T. V 16

T8 3
TO 4
T9 6
Tl 5
TO 11
T2 12
Tll 14
T3 13

1
CK8a 9

T12 3
T4 4
T13 6
T5 5
T14 11
T6 12
T15 14
T7 13

1

NOTE - CK8b 9

Roll by 16 legal combinations -
tracks 0 thru 15 and 16 thru 31.

Al QA
A2
Bl QB
B2
Cl QC
C2
Dl QD
D2
WS
>CLK

Al QA
A2
B1 QB
B2
Cl QC
C2
Dl QD
D2
WS
CLK

10

15

U106

74ALS399

2

4
5
6
7
8
9

10
11
14
23

CK8a 1
13

5I1~I1_3
44-4~~L-1I6

7
8
9

10
11
14
23

CK8a 1
13

_"

3~4
i 6

7
8
9

10
11
14
23

CK8c 1
13

2
- 11111 I I 4 -

740IF3

15

74ALS399

CK8a  
CK8a

CCK8b

cE._ . CK8c

CKii CK8d

________________________________4

~LL2Ii25

I14
11
10

12
13

U121

SER QA
QB

SRCLK QC
SRCLR QD

QE
RCLK QF
RCLR QG

QH

QH"

74LS594

15
1
2
3
4
5
6
7

9

TEST DATA

7
8
9

10
11
14
23

CK8c 1
13

Il QO
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7
19
110
Ill
112

CLK

OE

20R8A-2

Ii
12
I3
14
15
16
17
18
19
I10
Ill
112

>CLK
OE

20R8A-2

Il QO
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7
19
I10
Ill
112

CLK

OE

20R8A-2

Ii
12
13
14
I5
16
17
18
19
I10
Ill
112

CLK
OE

20R8A-2

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

22 TR\0
21 TR\1
20 TR\2
19 TR\3

'17

16

K019D01. PAL

K019D02. PAL

D009T06.ABL

U89

022 TR\4
021 TR\5
20 TR\6
19 TR\7
18
X1716X15s

1-

K019D01.PAL

K019D02 .PAL

D009T06 .ABL

U88

22 TR\8 TR8..151 TR\[8. .15]
21 TR\9
20 TR\10
19 TR\ll
18
17
l6
15

K019D01.PAL

K019D02.PAL

D009T06.ABL

U120

22 TR\12
21 TR\13
20 TR\14
19 TR\15
18

316

15

K019D01.PAL

K019D02.PAL

D009T06.ABL

Ul19

68K SD+16

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

BARREL ROLLER and DEMUX-DELAY

Size DocumentNumber REV

B 56000L008 (L008D07.SCH)

Date: November 19, 1996 Sheet 7 of 31

QO
Q1
Q2
Q3
Q4
Q5
Q6
Q7

I

I F-.

. 1 lJ . . J 1 J..711.J 1-nVLL 17.1 1 V ,i

m

- _I

TR\ f 0 . . / 1 f r

LSB

U84

14 SER QA 15

QB

1 SRCLK 
QC 

3 2

SRCLR 
QD 

4

QE12 > 13 RCLK 
QF 

5

RCLR 
QG 7 MSB

QH

QH' 9

74LS594

IIIII



1TRK\[16..23] T 16..23 T\16 2

T\17 3
T\18 4
T\19 5
T\20 6
T\21 7
T\22 8
T\23 9
CR0 10
CR1 11
CR2 14
CR3 23

C ROLL[0. 3 CR[0..3 CK8j 1"\ 13 C

68K SD+16

168K 5 CLK3

DD NEW DELAY\

ROLL PAL

U60 D009T04.ABL
Ii Q0 22 T16

I2 1 21 TI712 Ql D20 TI8

14 Q3 189 T20
15 Q4 17

8  
T20

16 Q5 16 T22
17 Q6 IS6 T23
18 Q7 1 T3

19
I10
Ill
112

CLK

OE

2OR8A-2

AR 3 is a spare ctrl bit

T16 3
T24 4
T17 6
T25 5
T18 11
T26 12
T19 14
T27 13

1
CK8h 9

T20 3
T28 4
T21 6
T29 5
T22 11
T30 12
T23 14
T31 13

1
CK8h 9

Al QA
A2
B1 QB
B2
Cl QC
C2
Dl QD
D2
WS
CLK

Al QA
A2
B1 QB
B2
Cl QC
C2
D1 QD
D2
WS
>CLK

2 2

7

10

15

U67

74ALS399

2

7
10

15

U66

74ALS399

____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ ___14

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ ____ ___ ___ ___ ___ ____ ___ ___ ___ ___11

10112
_________Pull-up resistor __________________4

TRK\ [24..31]

D ROLL[0. .3]

T\ 24. .31]
T\24 2
T\25 3
T\26 4
T\27 5
T\28 6
T\29 7
T\30 8
T\31 9DRO 10
DR1 11
DR2 14
CR3 2

CK8j 1
1 3C

DR3DR0 .31

U59 D009T05 .ABL
Ii Q0 22 T24

2 Q1 21 T25
I 3 Q2 D2 0 T26
I4 Q3 1 9 T27
I5 Q4 1y8  T2816 Q5 1_

7  T2917 Q6 1 6 T30
I8 Q7 15 T31

I9
Ii0
III
I12

CLK
OE

20R8A-2

1=ROLL BY 16

NOTE: C
Roll by 16 legal combinations -
tracks 0 thru 15 and 16 thru 31.

T24 3
T16 4
T25 6
T17 5
T26 11
T18 12
T27 14
T19 13

1
CK8I 9

T28 3
T20 4
T29 6
T21 5
T30 11
T22 12
T31 14
T23 13

1
'K8j 9

Al QA
A2
B1 QB
B2
Cl QC
C2
D1 QD
D2
WS
CLK

Al QA
A2
Bl QB
B2
Cl QC
C2
Dl QD
D2
WS
CLK

7

10

15

U50

74ALS399

2

71 I0
15

U49

74ALS399

ICK8e  CK8e

cE 8LZ8 >cKsj

>-I-:-

U85

SER QA
QB>SRCLK 
QC

SRCLR QD
QE

RCLK QF
RCLR QG

QH

QH'

74LS594

4
5
6
7
8
9

10
11
14
23

CK8e 1
13

2

6

LSB

15
1
2
3
4
5
6
7

7
8
9

10
11
14
23

CK8e 1
13

2
3
4
5
6

7
8
9

10
11
14
23

CK8h 1
13

2
3
4
5

LW-L--4--I6

14

11
10

12

U61

SER QA
QB

SRCLK QC
SRCLR QD

QE
RCLK QF
RCLR QG

QH

QH"

74LS594

15
1
2
3
4
5
6
7 MSB

9

TEST DATA

7
8
9

10
11
14
23

CK8h 1
13

il QO
12 Qi
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7
19
I10
Ill
112

CLK

OE

2OR8A-2

II
12
13
14
I5
16
17
18
19
110
Ill
112

CLK
OE

QO
Ql
Q2
Q3
Q4
Q5
Q6
Q7

2 OR8A-2

Ii QO
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7
19
I10
Ill
112

>CLK

OE

20R8A-2

Il
12
13
14
I5
16
17
18
19
I10
Ill
112

CLK
OE

QO
Q1
Q2
Q3
Q4
Q5
Q6
Q7

20R8A-2

~20 TR\18
19 TR\19
18
'17

K019D01.PAL

K019D02.PAL

D009T06.ABL

U69

22 TR\20
21 TR\21
20 TR\22
19 TR\23
18
17
16

TR\[16..23]

K019D01.PAL

K019D02.PAL

D009T06.ABL
rTTF

22 TR \24
21 TR\25
20 TR\26
19 TR\27
1l817

D15

K019DO1. PAL

K019D02. PAL

D009T06.ABL

U39

~22 TR\28
21 TR\29
D20 TR\30
19 TR\31
18

)17
16
D15

K019DO1.PAL

K019D02. PAL

D009T06 .ABL

U3 8

TR\ 24..311 TR\ [24..31]
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68K_L_CLK6
SERIALEN\
68KSD
68K_5_CLK6

XI DIN
XI2 CCLK
XIRESET
XID/P

3

5

16
57

721
74I
54I

10
SXI_SPARE7

TR\[0..7] TR\[0. .7] TR\ 0
TR\1
TR\ 2
TR\ 3
TR\4
TR\5
TR\ 6
TR\7

34

3 7
400440
46
52

TEST_DATA 24

CAPCLK 27
CLKEN > 7
RWA E RAM Write Address bitO 20

SGCL K  13

VCCO 32
vc c --A 031VCC0 33

RiO

4 .7K

26

76 RIDO
71 RID1
68 RID2
67 RID3
66 RID4
62 RID5
61 RID6
60 RID7

RID [ 0.. 7 ]

KrTP_XI

RID[0..7] I
RAM Input Data

U86

LCLK6 TP
SERIALEN
SDATA RIDO
SCLK RID1

RID2
PDATA RID3
PCLK RID4
RST RID5
D/P RID6

RID7
SPARE

TR0
TRI
TR2 CTR0
TR3 CTR1
TR4 CTR2
TR5 CTR3
TR6
TR7 68KSD

TESTD XIDOUT
SHIFTEN
LOADEN
RWA0

CK16

MO
M1
M2

CHANNEL SEL

XC3020-50PC84C

CTRLBITO
CTRLBITi
CTRLBIT2
CTRLBIT3

77 68KSD+n

73
X7ZI DOUT

Notes:
VCC - 22,64
GND - 1,63
CAPCLK - Captures the data at the input

to the Bit Shuffler Xilinx's.
Required for the following modes:
1. Oversampled (by > 2) bit stream.
2. 2 bitstreams on 1 track.
3. 4 bitstreams on 1 track.

CLKEN - Clock Enable to the serial shift
register in the Bit Shuffler Xilinx's.
Not required by all personalities of
the Xilinx's.
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81
82
83
84

- .- ,

r n

I .

1

= ..

Date: November 19, 1996ISheet 9 of 31



68KLCLK6SERIALEN\

68KSD
68KSCLK6

XIDIN

XICCLK
XI RESET
XID/P

XI SPARE8

TR\[8..15] R\[8.15] TR \ 8
TR\9
TR\10
TR\11
TR\12
TR\13
TR\14
TR\15

5
30

7257

72
74
54
55

10

34

37C40
4 8
520

TESTDATA> 24
CAP_CLK 29

CLKEN RAM Write Address bitO 20
RWA0 20

I T. 13

VCCo 32

VCC 31

R11

4 . 7K

U87

LCLK6 TP
SERIALEN
SDATA RIDO
>SCLK RID1

RID2
PDATA RID3
PCLK RID4
RST RIDS
D/P RID6

RID7
SPARE

TRO
TRI
TR2 CTR0
TR3 CTR1
TR4 CTR2
TR5 CTR3
TR6
TR7 68KSD

TESTD XIDOUT
SHIFTEN
LOADEN
RWA0

>CK16

MO
M1
M2

CHANNEL SEL

XC3 02 0-50PC84C

26 TPXI 

76 RID8
71 RID9
68 RID10
67 RID11
66 RID12
62 RID13
61 RID14
60 RID15

81
82
83
84

77

RID[8..15]
RID[8..15]

RAM Input Data

CTRLBITO
CTRL_BITi
CTRLBIT2
CTRLBIT3

68KSD+n

73

Notes:
VCC - 22,64
GND - 1,63
CAPCLK - Captures the data at the input

to the Bit Shuffler Xilinx's.
Required for the following modes:

1. Oversampled (by > 2) bit stream.
2. 2 bitstreams on 1 track.
3. 4 bitstreams on 1 track.

CLK_EN - Clock Enable to the serial shift
register in the Bit Shuffler Xilinx's.
Not required by all personalities of
the Xilinx's.

VLBA CORRELATOR PROJECT
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Title DEFORMATTER
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68K_L_CLK6
SERIAL_EN\
68KSD
68K_5_CLK6

XI DIN
XI CCLK
XI_RESET

<, XI D/P

X I_SPARE

TR\ [ 16 ..

TESTDAT
CAP_CLK

5
30I
57.

72
74.
54.
55

10

23 ] TR\[16. .23] TR\16 34TR\17 35>

TR\18 37
TR\19 40(
TR\20 4.(
TR\21 46>
TR\22 48
TR\23 52(

=A> 24
29
27

....... RAM Write Address bit0 20

Ccr , z13

VCC0 32
31

R7

4 . 7K

U52

LCLK6 TP
SERIALEN
SDATA RIDO
>SCLK RID1

RID2
PDATA RID3
PCLK RID4
RST RID5
D/P RID6

RID7
SPARE

TRO
TRI
TR2 CTRO
TR3 CTRl
TR4 CTR2
TR5 CTR3
TR6
TR7 68KSD

TESTD XIDOUT
SHIFTEN
LOADEN
RWAO

>CK16

MO
M1
M2

CHANNEL SEL

XC3 02 0-50PC84C

26

76 RID16
71 RID17
68 RID18
67 RID19
66 RID20
62 RID21
61 RID22
60 RID23

81
82
83
84

77

73

RID16 .. 23]

TPXI

RID[16..23]

TESTCYCLEEN
CTRL_BITi
CTRL_BIT2
CTRL_BIT3

S68KSD+n

XI DOUT

Notes:
VCC - 22,64
GND - 1,63
CAP_CLK - Captures the data at the input

to the Bit Shuffler Xilinx's.
Required for the following modes:
1. Oversampled (by > 2) bit stream.
2. 2 bitstreams on 1 track.
3. 4 bitstreams on 1 track.

CLKEN - Clock Enable to the serial shift
register in the Bit Shuffler Xilinx's.
Not required by all personalities of
the Xilinx's.

VLBA CORRELATOR PROJECT
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Title DEFORMATTER
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Size Document Number REV
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68K_L_CLK6
SERIALEN\
68KSD
68KSCLK6

XI DIN
XI CCLK
XI RESET
XID/P

XI SPAREl0

TR\ [24..31] TR\[24..31]

TESTDATA
CAPCLK
CLKEN RAM Write Address
RWA0

5>- - -- -

3 0
16
57

72
74
54
55

10

TR\24 34
TR\25 35
TR\26 37
TR\27 40
TR\28 44
TR\29 46
TR\30 48
TR\31 52(

24
29
27

bitO 20

13

VCCo 32
vcc© 31

VCK33

R3

4.-7K

U51

L_CLK6 TP
SERIALEN
SDATA RIDO
>SCLK RID1

RID2
PDATA RID3
PCLK RID4
RST RIDS
D/P RID6

RID7
SPARE

TRO
TRi
TR2 CTRO
TR3 CTR1
TR4 CTR2
TR5 CTR3
TR6
TR7 68KSD

TESTD XIDOUT
SHIFTEN
LOADEN
RWAO

>CK16

MO
M1
M2

CHANNEL SEL

XC3 02 0-50PC84C

26

76

TP XI

RID24
71 RID25
68 RID26
67 RID27
66 RID28
62 RID29
61 RID30
60 RID31

RID[ 24. .31]

81
82
83
84

RID[24..31]

CTRLBITO
CTRLBIT1
CTRL_BIT2
CTRL_BIT3

77

73

Notes:
VCC - 22,64
GND - 1,63
CAP_CLK - Captures the data at the input

to the Bit Shuffler Xilinx's.
Required for the following modes:
1. Oversampled (by > 2) bit stream.
2. 2 bitstreams on 1 track.
3. 4 bitstreams on 1 track.

CLK_EN - Clock Enable to the serial shift
register in the Bit Shuffler Xilinx's.
Not required by all personalities of
the Xilinx's.
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+5V= PIN 16

WRITE ADE CNT EN\

EK16d

O RA NEW DELAY\

IWOFO. 1 51 , Of0_ 151

FRINGE CYCLE SEQUENCER
R
R1
R2
R3
R4
R5
R6
R7

PM.2Jui7-icia TLi771

WA 1.. l 8

CK16a

68K SEL\27 ADR=
4A0000

68K SEL\28 ADR=
4A0000

FROM U218 PIN 22, SHT.

68K SEL\29

Al 3 A QA 14 RO RO
A2 4 13 Ri Ri
A3 B QB 12 R2 R2
A4 6 D QD11 R3 R301 RcO 15 R4

10ENP R

2 ENT R7CL9 0171SLOAD lU~
CLR 74F163

AS 3 QA 14 R4
A6 A QA 13 R5 RO
A7 5 Q 12 R6 Ri
A8 D QD 11 R7 R2

RCO.1 " R41ENP IR5
210ENT 

R6CLK D 201 R7

CLR 74F163

Sequencer 3

3AO 00 9 0519 D9

2AlDl 13 D0
1 A2 02 15 D 1

21 A3 D3
5 A4A256 X 4

6 A6

7A7 00o1

19
01

CSl 02
Cs2 03
OE
WE

14 SPARE1
16 OVERLAP\

U168
P4C422-12

A 00 9 00

3Al Dl 11 Dl2 A2 02 13 D2
1 A3 03 15 03

21 A4 D

5A 256 X 4

6 A6 0 10 CAO
A 0012 CAl

19 01 14 CA2
1 CSl 02 16 CA3
18 CS2 03
20 E 0137

WE iP4C422 -12

4AODO 1 9 D4
2Al Dl 11 052 A2 02 13 06

21 A4 D

5AS A 256 X 4
6x

7A7 00 10 CA4
0112 CAS

19CS1 0 14 CA6
1 S 03 16 CA7

E 0138WE__P4C422-12

SEQUENCER OUTP-IUT

1ADR=4C0, 000 II I-

XI SPARE3

0 RA NEW FRINGE\

FROM U156 PIN 20, SHT. 19

NEW FFT\

To Bit Shufflers
SRWA 0

U129
iSCE8 2 WAO

1 CET B1 3 WAl

CLK B2 S4 WA2

13 PE B4 WA4
-- 14 P 8B ~WAS

19 U/D B5 WA6
20SR B67 10 WA7

1 O
CS TC 15

- 74F579

12 WA10
- CET B2

CK12 4 WAll 5 W1

U--- /D B5 9- SR B6

CS TC 1

- 74F579 +5V = PIN 16
GND PIN 6

RAM WRITE
ADDRESS COUNTER

BIT 8 11 __.............

BIT 10
BIT 11 F-

WRITTEN BY uP

RAM READ

OFFSET REGISTER

FORMVELPPEROAL)7

D0 2 D. .. 19 I I
D2 4 D2 18

34 5 D6 DD 68 Q 8 RC L K U 1 6 1

NOTUEO i C
FOR OVERLAPPED =I 4LS7
FFTs IN ADJACENT
PIPELINES.

D9

010I

RESET SPARE

6

S

U197C

74F04

Mode 1= no

OVERLAP DOWN COUNTER

overlapI uoverap I I

1 I II AL)I -

S'

+iV

l9

8
6
5
4
3
2

+5V =

GND =

O;TORE

U197F

13 12

74F04

PIN 19

PIN 7

I

H

i
l
l
l
l

I
l
l
I

199

CN x 2 Q2

4 3 I/3 17 A
5 4 I/4 16 RA /

I 61 S QI/O 5 1
I 7 DI 6 I/ 6 184 .A8 DI 7 1/7 19

91 8 Q RCO

1I CLK

I I I3

I 2L Z0 /I0U0 12 RA6

3 1I1 I /O1 13 RA71_ ,
I I2 I/02 14 RA8

5 1! 3 I/03 15 RA5 1/

! 7 I14 I/04 17 RAI0

1 5 I/05 1
8 1I 6 I/06 18 RA9

1 1II7 I/07 19 C

D009T08 .ABL
K023D02 PAL

RAM R/1EAD R7
ADDRESS 1 RA

COUNTER 5 ~l

RAO 5Al51
RA2 14 A2 S2 1
RA3 12A3S313

A3 A4 S4 1

6
2 B2 0108

15
11 74F283 1

7CO C4 9

RA4 Al 5
RA 3 Al S 1oR4
RA6 14 A3 S2 13
BA7 12 A4 S4 10

6 5
2 B2 U111

15 B
11B4 74F283

7CO C4 9

BAS 3 Al 51
13 OSRAI0BAS 14A2 S2 13OSRAS0

RAlO 14 A3 S313ORl
Ri 12A4 S4 10 OSRAll

6 N
2 B2 0321

15

11 74F2 83

7_1CO C4 9

RAM READ
OFFSET ADDER

WAO 3

RAO 4

WA1 6

RAl 5

WA2 11

RA2 12,
WA3 14
RA3 13" 1

9

WA4 3
RA4 4
WAS
P.A5 S
WA6 11
RA6 12
WA7 14
RA7 13

9

BA[0..111 I
WAS 3
RA84
WA96
RA9 S
WAlO 11
RAlO 12
WAll 14
RAIl 13

STOP AT 0

BUFFER RAM READ COUNTER CONTROL

_ Im

I The RAM READ ADDRESS COUNTER state gets
captured when CAPTURE goes trueThis captured
address is then used as the start address
for the overlapped FFT.

013 SPARE

WAO Al QA' 2 ORAO

WAl 61A2B7 ORAl

5WA2i Q
12

WA3 14DC2 I15 0RA3
13 DQ
1 0
1WS

CL U107
74F399

3Al QA 2 0RA4
4
6 BA2Q 7 ORAS

51 Q
11 CB2QC10 0RA6

F12Cl Q
14 DC2 D15 0RA7
13 D2Q
1 02

CLK U0110
74F399

3Al QA 2 ORAS
A2

6 Ni QB 7 0RA9

1B2 Q 10 ORAlO

142C
13Dl QO 15 ORAl

13 02
1 WE

CL U 131
74F399

ODD BANK

RAM ADDRESS

WS Al A2 C Q

0 0 x J t 0

0 1 x 1

1 x 0 0

1 x 1 f 1

DI3C[TTRLA 1 BI

013 CTRL NI

Al QA 2 ERA0
A2 7E~
51 QB ~E~
B2 10EA
Cl QC10EA

Dl2Q 15 ERA3
02

CLK 0109

74F399

Al QA 2 ERA4
A2 7EA
51 QB 7EA

Cl2Q 10 ERA6
C2 Q

Dl2Q 15 ERA7
02

CLK 0112

74F399

Al QA 2 ERAS

A12Q 7 ERAS
B2 Q
B2 10 ERAlO
C2 Q

Dl2Q 15 ERAll

02
WE 0133

EVEN BANK

RAM ADDRESS

RA9. .11

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLODTTESVILLTE, VA __
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WA4

WAS

WA6

WA7

WA8

WA9

WAl0

WAll

CRAI6a\
CR326

WA[0..11]

5 Pull-up resistor

-9

. . . [ nl
1G Dli 7 N 111

1H-

I

221 -- L

OSPA 9__11

i

....... I
ht tirivnr. O vvtvi-v

do' e

I 1.. 1 -....... .......L L ....

1
Date: November 19, 199bp5neet. 13 of -D -i

Pull-up resistor

- - - - - - - - - - - -r-

OQSRA [9_ _11 1

14 CPTURE\

Fp-U-5---

U136

24 
PE 

TC

CA7 
1 D7 

Q7

LOAD 
CA6 

16 D6 Q6

COUNT ::: III 

23 

DO 

QO

1 
U/D

11 
CLK

13 
CET

12 
CEP

74F269

I



l31msDLYD\ If 131nsDLYD\ AND TEST

EVEN

ERA[0..11

RID 0..7 _ID[0..7]

RID8..15 ID[7. .15]

RID[16..23] _ ID[16..23]

RID[24..31] ID[24..31]

R/WO
R/W1

RR/W2
SR/W

3  
R/W3

SCK16c\

CK6g\ CK16g\

CCK32e

TEST CYCLE EN> TESTCYCLEEN

CTRL BIT1 SPARE2

SSWAP \ SWAP\

FOR SPECIAL POLARIZATION MODE

rCYCLE EN then generate TEST CYCLE (PUT OUT THE TEST PATTERN)

ODD
ORA [0 .. 11 ro..-111

RID10
RID9
RID2
RID0

E1 2A1Ii 10

E2 3 Al Ii 18

A2 1
E3 4 A3 13 19

E4 5 A3 3
E5 6 A4 RAM
E6 7AS 4K X 4
E7 8 A7
E8 20 A u14
E9 21 A9 01 15
ElO 22 Ai0 02 16

All 03 17

R/Wi 13 WE

CE U98
- P4C1682-15

RID11
RID9
RID3

E0 1RID1 9]

\E1 2 A0 IO 0
3 E2 3 Al 1 II

4A2C132 U99\E4 5 A4 2 M 2 Ii Q0 2:

\ 5E6 7 A5 4-K- X--4 4 12 Ql 1
\ 7 A6 13 Q2 2

\ l 3All 031
1  

TEST DATA S 10 I8 Q7
RW 13TEST DATA M 11 I

R 113 WE 68K TEST EN 14 Ill
CE IU77 23Il

-- P4C1682-15I1
CKI6c___ _X 1 CLK

RID26

RID18 I20R8-I0
RID16 I.-D009T09 .ABL

\E0 2 A0 IO0

E2 3 Al I2 18
\E3 4 A2 I2 19

E4 5 A341

E6 7 A6 4
\E7 A7
\E8 20 A8 00 14
\E9 21 A9 01 15

ElO 22 16
El0l 23AI0 02 17

El 3All 03

R/WO 13 WE
1 CE U75

- P4C1682-15

RID27

RID25
RID19

,EO 2 AO 0 I 0
SE2 3 IAl I2 18
E3 4 A.. 1

E4 5A3 13 1

\E5 6 A A
\E6 7A5 4

\E7 8A
\E8 20 A87 01
E9 21 01 15

E10 22 16
\Ell 23 All03 17

All03TEST DATA SR/W 13 TEST DATA M

11CE
U65 .8 ETE

P4C1682-15
.---- CKI6c\

ON FRAME BOUNDARY

U72
2 II QO

3 12 Q1
513 Q2
614 Q3
61I5 Q4
716 Q5
817 Q6
91 18 Q7

1019

14Ill
23 Iii

23112

CLK
OE

20R8 -10

- D009T09.AB

2

2-

3L

CKu6c\ CK00

U7 3

2 I/O0 22 MUX SEL
2 I2 Q120 SO

1 13 T Q2 219 M4

0 14 Q3 19 S6

9 6 15 Q4 17 M6

8 7 16 Q5 16

_7 8 17 Q6 15

65 10I8 1/07 15

TEST CYCLE EN 11 110
SPARE2 14 110

SWAP\ 23 112I12

CK32e 1 CLK

13 DE

20R6-7

000 9TO. ABL

U73
MUX SEL 2 o110012

2 

3I2 Ql l fl1 3 Q 4 Q 

9 
I5 Q4716Q_78 7 Q61

1 8

.6 I6Q91

5 10 1I9 /0 1

TEST CYCLE EN 11Ii 19
SPARE2 14 Ill

CK32e 1 CLK

20R6-7

D009Tll.ABL

RID14
RID12
RID6
RID4I

00 Ol1 A1 IlO 10

\02 3 A2 I1 18

04 O3 A3 I3!1

\05 6A45 A
\06 7 A6 4
\07 A8 1
\08 20 A8 O0 14
\09 21 A9 Ol16
0 10 22 AI0 02 16
0 11 23, All 03 1

R/W2 13_ WE 1 C

P4C1682-15

SWAP\ SWAPS THE TWO DATA STREAMS FOR 1-4, 2 BIT
MAC POLARIZATION MODE.

RID15
RID13
RID7
RID5 ,

00 1A 0 i0
01 Ol A1 Ili1

\02 3 A2 I2 18

\03 4A3 I3 1

\05 6A45 RM
\06 7 A6 4
\07 A78
\08 20 A8 00 14
\09 21 A9 Ol1 15
0 10 22 AI0 02 16
0 11 23 All 03

i 
17

R/W3 1 13 WE

P4C1682 -15

R/W2 13 WE
W ECE U74

-- P4C1682-15

RID31

RID23

0l 
12 1 2Il 9

\ 0 4 3 I31

\ ~ ~ 0 20A 0 14
\~ 09 2 9O1 15
\ ~ 1 O1 2A0O2 16
\ O1 3 ll O3i 17

TEST DATA STEST DATA_

/3 E U64 68K TEST EN

- P4C1682-15
CKI6c\

U96
2Ii Q0 32
4 12 Q1 D2
4 13 Q2 2T

6 14 Q3 D1
7I5 Q4 3

8 I6 Q5 1=
917 Q6 D

TEST DATA S 10 I8 Q7 %
TET--- DA"TAM 11 19
68-K TE--ST EN 14 I10

2311 I12

CKl6c ___ ___ cLK

20R8-10

-- D009T09.ABL

TEST CYCLE EN

U70
1 2 Q1 p

4 13 Q2 p2
5 I4 Q3 D1
6 I5 Q4 D1

1 6 Q5 p1 7 Q6 p
19 I8 Q7

14 -110
, 23 Ill

4CLK I
OE
20R8-10

"- D009T09 .ABL

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __r

IdDTA AL 0. 71 L DAT5A VAL(O .71_________

FROM SHT.13

RA 9..119 11

E0 1El 2
E2 3
E3 4
E4 5
E5 6
E6 7
E7 8
E8 20
E9 21
E0 22
Eli 23

RW 13

k

AD ID
Al Ii
A2 12
A3 13
A4
A5
A6
A7
A8 00
A9 01
Ai0 02
All 03

WE

CE

P4C1682-

NEW FFT\ NEW FFTk\\
ND NF

GDVNEW DELAY\ _0DV NEWDELAY\ NEW F
GDV]

DV NEW FRINGE\ DV NEW FRINGE\ 68K T

ND NF INTERVAL INVALID\ NDNFINTERVALINVALID\

TESTDATA S TESTDATAS

TEST DATAM TESTDATA M

68K CTRL5 68K TEST EN
Static test, select test data

9 dDATA VALO
10 dDATA VAL2
18 dDATA VAL4
19 dDATA VAL6

RAM 9
4K X 4

14
15
16 DV NEW FRINGE\
17

U63

U14 13 Q 9 VC4

154 14 Q 8 VC6

20V-1

'ERAL NVLID ~ 189 1/07

- K021003.PAL

D009T14 .ABL

VALID=

00 1
01 2
02 3
03 4
04 5
05 6
06 7

07 8
08 20
09 21
010 22
011 23'

R/W2 13
1

LOGIC 1 OSRA[9..11

OSRA9
OSRAI:

AD I0D

Al Ii
A2 12
A3 13
A4
AS
A6
A7
A8 00
A9 01
AI0 02
All 03

WE
CE
P4C1682-

95 dD--A VAL

4K X 4 [
15

I 1 I/0 22

I3 412 Q2 20
:-55 I4 Q3 19

7I5 Q4 18
17I6 Q5

I 7 Q6 16

7 R-V-A-L N--AL I -10 I8 I/07 1

1 I 9
)ELAY \14I 11
N 23 Ill

CKl6 \ 1 L

20V8-15

-- K021D03 .PAL

D009TI4.ABL

FRINGE\

VCI
VC3
VC5
VC7

TO SHT.15
VcFo 71 FFT VALID CH[ 0..711

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

BUFFER RAM

Size Document Number REV

C 56000L008 (L008D14.SCH)
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u .,

RA9

U97MUX SEL 2 i I/0I22
ID 12B2 Q 20

I2& 31 Q262TO10
3 14 Q3 1TO0
4 15 Q4 1TO0I 6 Q5 17i _
K II 7 Q615

S 0am s1itte
TEST CYCLE ENII Ii

SPARE2 1410
SWAP\ 23 Ill

I12

CK32e 1 CLK
13OE

22V10-15

D009T12.ABL

PAL FUNCTIONS:

1) VLBA MODE:
2-1 MUX (internal divider)
Ii & I5 TO 01
12 & I6 TO 02
13 & 17 TO 03
14 & 18 TO 04

2) MARK III MODE:
Same as above.
Same as 1 bitstream to 4 tracks.
The FFT engine will properly

order the bits.

U71 , _
MUX SEL 2 22Ii 1/03I2 Q1 21 S

I 3 Q220 MI 4 Q3 19 S

6I5 Q4 18 M
7I6 Q5 17

I 7 Q6 1-5--

I0 8 1/07 -

SPARE2 14 I10
SWA\ 3,Ill
CK32e 1 CLK

22V10-15

D009T13.ABL

TEST CYCLE

TEST CYCLE

?2

?l

?O

L9

L8

L7

L6

L5

RID3O

RID28

RID22

RID2O

AO IO 9

Al 
11 10

A2 
12 18

A3 
13 

19

A4 
RAM 

7

AS 
4K X 4

A6

A7

A8 
00 

114

5

A9 
01 

16

A1O 02 17

All 03

00 1

Ol 2

02 3

03 4

\ 04 5

05 6

06 7

07 8

08 20

09 21

010 22

011 23

?2

?1

?0

L9

L8

L7

L6

L5



VEE

-5.2V

S1 S4

M--> M1

S2 S5

IM2 > M2
Is3 > S3

M3 M3

s4 > S4

M4 M4

S5 S5

M5 M5

FFT VALIDCH[0..7] VC[0. .7]

VC0 2
VC1 3
VC2 4
VC3 5
VC4 6
VC5 7
VC6 8
VC7 9

19

VCo 2
vcl 3
VC2 4
VC3 5
VC4 6
VC5 7
VC6 8
VC7 9

1
19

E-aFFTV AOC[0. .7]

AC[0..7]

U36

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

74F541

U35

Al Y1
A2 Y2
A3 Y3
A4 Y4
AS Y5
A6 Y6
A7 Y7
A8 Y8

G1

G2

74F541

18 ACO
17 AC1
16 AC2
15 AC3
14 AC4
13 AC5
12 AC6
11 AC7

18 BCO
17 BC1
16 BC2
15 BC3
14 BC4
13 BC5
12 BC6
11 BC7

BC[0. .7]

LbFFTV AOC[0..7]

FFT VALID buffers

NOMENCLATURE EXAMPLE:

AOC00

T-=0MAGNITUTE, 1=SIGN
CHANNEL NUMBER, 0-7
ANTENNA NUMBER, 0-19

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

OUTPUT BUFFERS

Size Document Number REV

B 56000L008 (L008D15.SCH)

I

.. aw. . v a c v v vs v .v
Date: November 19, 1996 Sheet 15 of 31



bNEW FRAMEL0..3] bNEW_FRAME[0. .3]

68K_SEL\18
68K_IACK\2
b3R/W
BR_NEW_DELAY\

r" .....Tr CK8

bNEW FRAME 0 15
bNEWFRAME1 18
bNEWFRAME2 21
bNEWFRAME3 25

29
2 3-C
57

13
CKI6

WA[l..4] WA[l

NEWFFT\

11

41 WAl 30
WA2 2 8
WA3 27
WA4 26

G_RANEWFRINGE\ 4"
81"G RA NEWDELAY\

FFTTESTCYCLE\
D19_SPAREl

bD[O..7] D0.0.7]

*HDC = HIGH DURING

CONFIGURATION
CONFLICTS WITH
Ul50 PIN 2 UNTIL
XILINX IS LOADED

XI-DIN
XICCLK
XIRESET
X _D/P

83~
3 9'
45

DO (*HDC) 34
D1 35
D2 37
D3 40D4 44

D5 46
D6 48
D7 52

72
74
54
55

VCCO 32

VCC 31
33

R17

4 .7K

U128

TP

NEWFRO
NEWFRI
NEWFR2
NEWFR3
SEL
ACK
R/W
NDLY

>GCLK
>CLK16

WAl
WA2
WA3
WA4

NEWFFT
NEWFRINGE
NEWDLY

TEST
D13SP
D17SP

DO
D1
D2
D3
D4
D5
D6
D7

PDATA
PCLK
RST
D/P
MO
M1
M2

AROLLO
AROLLI
AROLL2
AROLL3

BROLLO
BROLLi
BROLL2
BROLL3

CROLLO
CROLLI
CROLL2
CROLL3

DROLLO
DROLL1
DROLL2
DROLL3

IRQ

SPI
SP2
SP3
SP4
SP5
SP6
SP7
SP8
SP9

SPIO

PSO
PSI
PS2
PS3

DOUT
BARREL ROLL

XC3 02 0-50PC84C

84

78 A ROLLO
77 A ROLL1
76 AROLL2
75 AROLL3

1 R :)TT,

AROLL[0..3]

B RO)TTrn_31

70 B ROLLi
68 BROLL2
67 BROLL3

2 C ROTT0 C ROTT[0 _31
49 C_ROLLI
66 C_ROLL2
65 CROLL3

59 D ROLLO
58 DROLLI
60 DROLL2
61 DROLL3

D ROLL[0..3]

42

56 SPARE1 NOT USED
47 SPARE2 RC03 TP
53 SPARE3 OLD ROLL SEL3
36 SPARE4 ROLLO NOT USED HR
62 SPARE5
63 SPARE6

SPCL POLAR #2
NOT USED

A_ROLL[0. .3]

B_ROLL[0. .3]

C_ROLL[0. .3]

D ROLL[0..3]

NEWFRAME_IRQ

OEM

71 SPARE7 NOT USED
17 SPARE8 NOT USED
20 SPARE9 NOT USED
24 SPARE10 NOT USED SP

9 STROBEO STROBEF0..3]
010 STROBEl

5 STROBE2
© 8 STROBE3

73

XI_SPARE[i. .10] 

[O DATA VALID XILINX
FROM DATA VALID XILINX
[O PALS SWAP\

?ARE [1..10]

P_CNT_STROBE\ [ 0.. 3 ]

" XIDOUT

Notes:
VCC - 22,64
GND - 1,43

BARREL ROLL XILINX

K012D01.BLK B SIZE

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

BARREL ROLL CONTROL

Size Document Number REV

A 56000L008 (L008D16.SCH)

CLLK6

J L 1tVLJ1 1 V L! 1tVJJL! V " J

p

\

-- <

. . .

C

Date:-
March 20, 1997TSheet 16 of 311



1AME\ [0..3]

NEWFRAME \ 0 15
NEW_FRAME\1 18
NEW_FRAME\2 21
NEW_FRAME\3 25

0. .7]
DATA INV0 82
DATA INVI 81
DATA INV2 67
DATA INV3 71
DATA INV4 65
DATA INV5 63
DATA INV6 58
DATA INV7 49

E[1. .10]

NOT USED SPAREl 2
NOT USED SPARE2 3
OLD ROLL SEL IN SPARE3 4
ROLLO OUT SPARE4 5
SWAP\ (SPCL POLAR #2) SPARE5 11
NOT USED SPARE6 23
NOT USED SPARE7 24
NOT USED SPARE8 34
NOT USED SPARE9 36
NOT USED SPARE10 39

NEW FRINGE EN\

b368KSD
68KSCLK4
68KSCLK5
68KLCLK4

NEW FFT\
DV NEW FRINGE\

-C

30
57

SPARE 46
56

28
47(

52(
42

I_RANEWDELAY \
FFT TESTCYCLE\

AROLL 3
BROLL 3
CROLL3

84
68
66
61

U4 0

NEWFR0
NEWFRI
NEWFR2
NEWFR3

INVO
INVl
INV2
INV3
INV4
INV5
INV6
INV7

SPi
SP2
SP3
SP4
SP5
SP6
SP7

TP

NEWFRO
NEWFRI
NEWFR2
NEWFR3

INVO
INVI
INV2
INV3
INV4
INV5
INV6
INV7

SP8 IOSPO
SP9 IOSPI
SPI0 IOSP2

IOSP3
NFRNG_ERNFRNGEN

SIN
CLK4
CLK5
CLK4L

NEWFFT
NEWFRINGE
NEWDLY
TEST

AROLL
BROLL
CROLL
DROLL

44

20) HNT!ATFRAMEDC' \T"F).TAF FR AXME r n
17 bNEWFRAME1r
26 bNEWFRAME2|
27 bNEW FRAME3

76 dDATA VAL0
75 dDATA VAL1
83 dDATA VAL2
70 dDATA VAL3
19 dDATA VAL4
62 dDATA VAL5
59 dDATA VAL6
60 dDATA VAL7

35 I/OSPARE0
37 I/O SPAREl
45 I/OSPARE2
48 I/OSPARE3

dDATA VAL [0. .7]

I/O SPARE [0 31

3_bNEWFRAME [ 0. .3 ]

dDATAVAL [0.. 7]

TI/C) 5PARPFJ(K 31
See note 1 \- " -----

Rollo See note 3
See note 2
Enable/Disable TEST to PBD

4U bNEWFRINGEEN\

Notes:
1 PBI Test Fix; serial data source for Delay Word.
2 PBI Test Fix; serial clk source for Delay Word.
3 Signal from TRC to synchronize the Barrel roll.

Gets routed to SPARE4 which the 68k can sense.

DATA INVALID XILINX

K013D01.BLK A SIZE

8
l31msTICEN

CK8 13

TEST

> GCLK

CTEST
BTEST

9
10

fcl31msTIC E
<TRTESTCYCLEEN I

XI DIN
XI_CCLK
XI RESET

XID/P

Notes :
VCC - 22,64
GND - 1,43

72
74
5 4,
5 5'

VCC0 32
VCCO 31
VCC0 33

R2

4 .7K

PDATA
PCLK
RST
D/P
MO
M1
M2

DATA INV

XC3 02 0-50PC84C

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

DATA INVALID DLY & CTRL

Size Document Number REV

A 56000L008 (L008D17.SCH)

NEW FRAME\ [ 0. . 3 ] NEW FE

A. '. J1JN VDATA I NV[0. .7]

NOT USED

XISPARE[1. .10]
S PAR]

G+ V L !L V LJ V V L J. X11 1L V J.JL V. V V l 1 t1Zl 1L V . "

r,. ,.
i ii--&

,. r.

.. a. v

I4

T1 T Tt T T TTT T

>M,

i
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Al 3
A2 4
A3 5
A4 6

7
1 T 10

2

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

14 RAO
13 RAl
12 RA2
11 RA3
15

U167

74F163

R/W SEQUENCER

SEQ2
i ii±

A5
A6
A7
A8

3
4
5
6

7
10
2

t 9

A9
Al0
All
Al2

3
4
5
6

7
10
2

ADR=480,001 9

Forced to a 1 during 68K load seq.

68K SEL\25
RW NEW DELAY\

68K SEL\26

IWD[0. .7]

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

14 RA4
13 RA5
12 RA6
11 RA7
15

U200

74F163

14 RA8
13 RA9
12 RAl0
11
15

U199

74F163

ADR=4R0 001

DUO. .71

-U166
RA0 8 AO DO
RAl 7 Al Dl
RA2 6 A2 D2
RA3 5
RA4 4 A3 D3RS A4 D4RA 5 3A5 5
RA6 2 A6 D5
RA7 1 A6 D6
RA8 23 A7
RA9 22 A8
RAl0 19 A9AI0 RAM

s2K X 8
18 CS

21WEP4C 

6OE

P4Ci16-15

DO 2
Dl 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

1

Al Yl
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

18 I
17
16
15
14
13
12
11

U165

74ALS541

Notes:
CAP_CLK - Captures the data at the input

to the Bit Shuffler Xilinx's.
Required for the following modes:
1. Oversampled (by > 2) bit stream.
2. 2 bitstreams on 1 track.
3. 4 bitstreams on 1 track.

CLK_EN - Clock Enable to the serial shift
register in the Bit Shuffler Xilinx's.
Not required by all personalities of
the Xilinx's.

U164

Dl Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

> CLK

OC

74F574

19 _______

D18 SPARE]CAP CL.K

CLK EN|
WRITE ADR CNT EN\

1
2
3

4

5

U95

Il 01

12 02
13 03
14 04
I5 05

16 06
17 07
18 08
19
I10

16L8-7

17 R/W3

141 R/w2
13 CKI 6g\I
12 CKI6c\

DO 09T27. ABL

18
17
16
15
14
13
12

-- CK32c

6
D13 CTRL BIT 7

8
9

-CKI 6ci1

NOTES:
Count seq. 0-2047, 64uS
Repeating pattern length in RAM depends on configuration
64.45.. RAM cycles (0-2047) for each FRINGE/DELAY cycle.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

R/W SEQUENCER

Size Document Number REV

B 56000L008 (L008D18.SCH)
1P e-F -

(WA[l..12] , Al. .121

CK32c

CK3 2 a

-ZCK2C

--- ;

9 - 2

10 3

11 4

13 5

14 6

15 7

16 8

17 9

11
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l8ns

-C K3 2 b

WAil..12]

l--CK32a

68KSRL\23 ADR=460,000

Sequencer 1
LOOPS EVERY 2 FFT CYCLES

Al 3 A QA 14 RAOA2 13 R 0 A
A3 5 C QC 12 RA2
A4 6 D QC I115 A

71 RCO 15-
7ENP

2O CLK I9 LOAD iU185
1CLR I74F163

A5 3 A QA 14 RA4
A6 4 I B QB1 13 RA5A7IQ 12 RA6
A8 D QD 1 A

: ,ENP
0 |ENT

9w LOAD U170

- CLR 174F163

A10 4 B QB 13 RA9
All 5 C QC 12 RAI0
A12 6 D QD 11

I 71 RCO 1

10" /ENT
9 LOAD f 152

CLR 74F163

-,I I

U153
RAO 8 AO DO
RAl 7 Al Dl
RA2 6 A2 D2
RA3 5 A3 D3
RA4 4A4 D4
RAS 3 AS D5
HA6 2 A6 D6
RA7 1 A7 D7
RA8 23 A8
RA9 22 A
RAl0 19 A10 RAM

2K X 8

20 O2 ON
WE

P4C116-15

10
11_
13
14
15
16
17

00 2 Al Y1 18
Dl 3 A 217
D2 4 A2 Y2 16
03 5 A4 Y4 15
4 6 A5 Y5 14

06 8 A6 Y6 12
A7 Y7111D7 9A8 Y8 ii

19 G1 U154
G2 74F541

CK8 to TRACK RECOVERY is generated
from seperate RAM bit so that clock skew
between caeds can be compensated for.

U155
K2 31 BIT
D2 Q2 18BIT1

4 D3 3 17BIT2
5 D4 4 16BIT3
6 D5 5 15BIT4
7 D6 6 14BIT5
9 D7 7 12BIT6

D Q8 BIT7 PU7

L Q

74F74

PU7 3

U190
2 l D1 Ql1

D2 Q2 1

D3 Q3 16

6 D4 Q4 15
XI SPARE2 D5 Q5614

D7 Q7 12
D8 Q8

-CK32 o1CLK

OC

74F574

F

2 Al Y1 18 --- CK~a1
A2 Y2 17CK8b
A3 Y3 16 CK8c

6 A4 Y4 15 CK8d
A5 Y5 14 CK8e
A6 Y6 13CK8f NC

8 A7 Y7 12CK8
A8 Y8 11

19_ U900 74F541

2 AI Y1 18

4A2 Y2 16 9 m5 
1 A4 3Y4 1 A 147A6 1397 Y7 
1

I 7 5 Y513 <CK8mI

A8 Y8 -

19G2 
U37

74F541

-CK8b To Track
SCFa Recovery logic

CK1..b

-C6511 To D18

3 A Y117CK16a]
4 A 1 Y2 1 61 <CK 6b l

A3 Y3 15
A4 Y4 K6

T A6 Y6 132 CKI6fl To TP23
9 A7 Y7 121 CKAI6a\

I
A8 Y8 i CKAl6b\l

19G1 U158

-C - G2 74F541

TES__ATAS

U156
RA FRINGE 2 IvQO 22ms
DV FRINGE 131msTIC\

SYCTC412 Ql 2 DV NEW FRINGE\
SYNC TIC 4 Q320 11msLY

SPARE2 13 Q2 19 GRANEW FRINGE\

cl3lmsTIC EN 6 IS Q3 18 D19mSDLYD\
NEWFRINGE EN\ 16 Q417 01 PA !
NEW DELAY EN 8 QS 16 09 ePARE2

D3 SPARE 5 17 Q6 15TPI9 Test Point

68K CTRL2 10 18 Q7
68K CTRL3 11 IS0
68K CTRL4 14I11

23 Ill
PIN 7, NEW FRINGEEN\ SELECTS THE FFT CYCLE 112
WHERE PINS 2 AND 3 DETERMINE PLACEMENT IN 1>CLK
THE FFT CYCLE. OR

20R8-10
K022D01.PAL
D009Tl5.ABL

TP24] I 4

(Make sure that FFT INIT does not
interfere with loading the RAMs)

U92B

IFFTINIT 6 MCI0125 UI91A 4 °
FFT CYCLE R7 i0

FTII\pn9= +5 3 CLK

......IFFTINI~ > Iln 8 -5" 74F74 1 6

IPU711

HO[0..15]

XI SPARE2 XI SPARE2

cl3 imsTIC EN c13imsTIC EN
NEW FRINGE EN\

SNEW DELAY EN NEWDELAY EN

D13 SPARE Dl3SPARE

68K CTRL2
6TrL68K-CTRL3

Force outputs inactive while 68K loads seq RAMs

68K CTRL4 68K CTRL4
Also used on L23 in U181 to mask IRQ2

NOTES:
RAM seq. 0-515 (IFFT cycle)
FFT cycle 16.125uS

Sync to system FFT INIT
NEW DELAY: Station dependent.

Proceeds NEW FRINGE by enough time
to fill the BUFFER RAM.

BR: NEW DELAY to Barrel Roll ctrl logic.
RA: NEW DELAY to Ram Addressing logic.

G RA RA NEW DELAY * FFT TEST * 68K CTRL
(Reset ctrl to BUF RAM write adr counter)

G DV: FFT VALID flag to FFT VALID PALs.
DD: NEW DELAY to DEMUX-DELAY logic.
TR: NEW DELAY to Track Recovery logic.

DATA INVALID WINDOW : Can be used to prevent:
A FFT discarded because of a couple
of bad data bits. Force DATA VALID a few
bit periods before the end and at the
beginning of an FFT cycle.

NEW FFT\: True for 1 CK32 at the end of ea. FFT cycle.
-NEW DELAY\ : Captured by CK8 on TRACK RECOVERY bd.

68K CTRLn: Enabled only when delay actually changes.
This prevents FFTs from being discarded
when data is good.

168KSEL\24 ADR=460,000

IN iii'rr

NEW DELAY USED TO SYNCHRONIZE 131 MS
PIN 3 NOT USED IN PAL.

cl3lmsTIC EN
NEW FRINGE EN\
NEW DELAY EN
D13 SPARE
68K CTRL2
68K CTRL3

BIT8 FFT TESTb
BIT9 DSELO
BIT10 DSELI
BIT11 RA DELAY
BIT12 RW DELAY
BIT13 DV DELAY

U192 uPCl6
2I 0 19 uPC

11018 uPC

513 Q2 175 ¥ 16
6 14 Q3 15 uPC

IS Q4 1
8 16Q 12 uPC

S 18 6106 12 UPC

1 CLK
11 OR

TIBPAL16R4-10 o
D009T28.ABL

Clr

FFT SYNC Test Point

outputs with various delays.
_6P
6PP uPCl6 iTo Sht. 20

.6 NE.... ..... b

6PPP
_6PPPP

15

XI SPAREl

U189
2 Il I/00 22

I 2 Q1 2WELY
I3 Q2 20 <T NW DELAY\I

6 14BQ3EW DELAYX15 I4 Q34 9 D NEW DELAY\

I6 Q54WDEAY

I7 Q6 GD NEWDELAY\I

10118 I/07 P0 Test Point

14 110
23 il2

1CLK K022D02.PAL

OE D009TI6.ABL

20R6-10

1- 1 ND NF
? INTERVAL INVALID\

TO SHT.14
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!

-- 4-1

T

U188

2 D1 
Ql 

19

3 D2 
Q2 

18

4 D3 
Q3 

17

5 
D4 

Q4 
116

5

D5 Q5

7 D6 
Q6 

14

8 D7 
Q7 

13

9 D8 Q8 12

-CK32 
11 

CLK

oc

74F574

Aft _121

i-C 

3b

D8 2 Al Y1 18

D9 3 A2 Y2 17

D10 4 A3 Y3 16

D11 5 A4 Y4 15

D12 6 A5 Y5 14

D13 7 A6 Y6 13

D14 8 A7 Y7 12

D15 9 A8 Y8 11

19 
Gl 

U187

G2 

74F541

U186

RAO PAAl 

7 
AO 

DO 

10 9 
Al 

Dl 
RA2 

6 
A2 

D2 

11

RA3 5 13

RA4 4 A3 D3 14

RA5 3 A4 D4 15

RA6 2 A6 D5 16

RA7 1 A7 D7 17

RA8 
23 

A8

RA9 
22 

A9

RA10 19 A10 RAM

18 

2K 
X

20 

CS

2 OE

WE

P4C116-15

_-N -N



SC DLY MA\
SCDLY 

MA

SC DLY MB\
SC DLY MB
SD DLY MB\

SDDLY MISC DLY MC\

S C DLY MC\--

SC DLY MD\
SC DLYVMNSDDLY MD\
SDDLY MD

DELAYSRSEL

68K SEL\ll
68K SEL\12

68K-XI2-D/P
08-I _/P

L008D26.SCH DLY WORD A&B

L008D26.SCH

G RA NEW FRINGE\
DV NEW FRINGE \
GRA NEW DELAY\
DD NEW DELAY\
13 imsTIC\

NEW FRAME_ R

18751_IRQ0 .

INMI ,_SW>

SPARE 1K
XISPARE4

MDATARDY
MASTER IRQ\
MASTER CTS\

OP3 COUNTER/TIMER
OP4 ChAMX RDY
OP6 ChA TX RDY
DUART IRQ\
68K SEL\6
68K SEL\7
68K CTRL4
68K CTRL6
blAS\

Z7; 1

L008D23.SCH IRO & S
SERIALCTS
68K-XII D/P
68K-XI2 D/P IACK\[1..7]E
G_RA NEW FRINGE\
DV NEWFRINGE\
GRA NEW DELAY\
DD NEW DELAY\
I3lmsTIC\

NEW FRAME IRQ

8751_IRQ [0.. 3]
8751 CTS[0..3]

bD[0. .15]

NMI\_SW
SPARE IRQ
XISPARE4

I MDATARDY
MASTER IRQ\
:MASTER CTS\

.OP3_COUNTER/TIMER
OP4_ChA_RX_RDY
OP6_ChA_TX_RDY
DUART IRQ\
68KSEL\6
68K SEL\7
68KCTRL4
68K CTRL6
bIAS\
BOOT\

AUTOVECTOR\®
FC[O..2]
bA[l .3] IPL\[0..2]5

r.n n Qr - SCRe-,

Oscillator U222 Removed U220F
13 712 CK12.5a

From Sht.19 74F04

uPC16 1 2

U220A

74F04

Added wire

PUlO

J2
D4 1 2 

D 5

D3 1D6
D2 - 07Dl 5 6 1 D8Dl 7 8 0

D

8

DO9
b2AS\ ii 12 D0

blUDS\ 13 14 D11
blLDS\ 15 16 

D
12

b4R/W 17 18 D13
DTACK\ 19 20 D14

VCC BG\ 21 22 015
BGACK\ 23 24
BR\ 25 26 A23

27 28 A22
CK12. 5b 29 30 8
BOOT\ 31 32 A20

RESET\ 35 36 
A 1

9
VMA\ 37 38 A18

39 40 A16
VPA\ 41 42 A15
NBERR\ 43 A4 l

IPL\2 45 46 A14
IPL\1 47 48 A13
IPL\ 47 48 A12
FC2 49 50 All
FC2 51 52_ A10FI 53 54 AI
FCO 55 56 A9
Al 57 58 A8
A2 59 60 A7
A3 61 62 A6
A4 63 64 AS

3M64

Logic analyzer]
connector

VCC

74LS33

-- - - 06209B

RESET 68K 2

U209A 1

74LS33

PU6

SC DLY MA\
SC DLYMA
SD DLY MA\
SD DLY MA

SC DLY MB\
SC DLY_MB bD[0..
SD DLY MB\
SD DLYMB

SC DLY MC\
SC-DLYMC
SD-DLYMC\
SD DLY MC

SC DLY MD\
SC-DLYMD
SD-DLYMD\
SD DLYMD

IDELAY SR SEL

68K SEL\lI
68K SEL\12

T I1

L008D28.SCH SERIAL OUT

SERIAL CTS

ill
I- i-I

ENSEm

CK12.5a4 -

AUTOVECTOR\

0..2]

i I

El
VPA\ 02

IPL\O J2
IPL\l H3 2
IPL\2 H2 2

BGACK\ Cl

BR Dl 0..
DTACK\ B1
BERR\ Jl 

FC2 K2

BG\ C2
VMA\ G1 2
E H1

VCC

R2 Rl
3K 3K

Fl
F2
A2
B3
B2

1 --- !I - I II

CLK Al
VPA A2

A3
IPLO A4
IPLl A5
IPL2 A6

A7
BGACK AS
BR A9
DTACK AI0
BERR All

A12
FCO A13
FCl A14
FC2 A15

A16
BG A17
VMA A18
E A19

A20
A21
A22

U210 A23
68000RC DO

Dl
D2
D3
D4
D5
D6
D7
D8
D9

HALT D10
RESET D1
AS D12
UDS D13
LDS D14
R/W D15

K4 Al
J5 A2
K5 A3
K6 A4
J6 A5
K7 A6
K8 A7
J7 A8
K9 A9
J8 AlO
J9 All
H9 A12
H8 A13
Jl0 A14
G9 AI5
Hl A16
G10 A17
F9 A18
FlO A19
ElO A20
D10 A21
CI0 A22
C9 A23

B4 DO
A3 Dl
A4 D2
B5 D3
AS 04
A6 D5
B6 D6
A7 D7
A8 D8
B7 D9
A9 D10
B8 D11
A1O0D12
C8 D13
B9 D14
B10 D15

HALT\

To J2
RESET\

__ BOOT\

RC)M

68KSEL\3 68K SEL\3

bA[ . 16]

L008025 .SC)-

PUll >

IACK\7

lt1 -DUi i

bAL7231

b2LDS\
b2U05\
b3AS\
blR/W

DUART DTACK\

BOOT\

68KSEL\30

Ct1 ;- 1

R/W

68KRESET\ To sheet 30

D[O..15]

L008D22.SCH ADR DECODE

L0D8D22 .CM

1.008D21.SCM BUFFER

L008D21.SCH

DTACK\
-BERR\

68 K RFT,\ r F_ 451

SELECT

68K SEL\

68K SEL,10

bD[F0.. 7]

L008D29 .SCHHCB Interface
iP1 MCB[0 .7]1 -- HB[ -7

C\[0 .7] HCB[0.7]j2
SELECTSELECT\ AC~k ACE,

STROBE

STROBE\
MODEO
MODED,
MODEl
MODEl\

READ\
WRITE\

RESET_68K

MDATARDYMOATARD MASTER CTS\
CTS\ MASTER--IRQ\
IRQ\

LDD8D29.SCH

68K

I,
68E

{_SD

{ S CLK[0..7]K'LCLK[ 0.. 7 ]
..IALEN,

SEP

IACK\2 68K IACK\2

IACK\ 3

TERN TXD

TAPE DR TXD

b2R/W

68K SEL\8

68K RESET\

oro 71

L008D30.SCH

EST
TAPE DR RXD

-- TERM RXD

OP3_COUNTER/TIMER

OP4_ChA_RX_RDY
OP6 6ChATXRDY

DUARTDTACK\
DUARTIRQ\

68K4CTR dCTRL d e d 1.n TR I.. R

bD0 22FD1D0a
1 9 

68KCTRL0a
3D1 0 F Q618T68KTCTRLI 6sbD2 41 D3 Q3 17 68K .CTRL21I

bD3 51 D4 Q4- 16 68K CTRL3]] --- -

bD4 6 D5Q 1509sa 68KxCTRL4o 1e l=Enable TR IRQ
bD5 7lD6 Q61148 K6CTRL S To sh 23
bD6 81D7Q 0132 E 68KCTRL6
bD7 R9TyD8ym8e 12 68KCTRL -- iI Destination:

ADR=380,001 OC 0 ILNX rset, Bit Shufflers. 4 plcs.
_ 74ALS574 1 XILINX reset, Barrel Roll & Data Valid ctrl

2 D19, FFT SEQ. 0= same delay value.3 DI9, FFT SEQ. 0= 68K writing into seq RAMS-
4DI9, spare xxxxxxxxxxx see above
5DI4, 68K TEST EN.

6 D23, IRQ EN/RESET
7 Track Recovery Reset term, ORed with 68KRESET\

FF1 68K.SEL\O .36J

68K-8751 READ[0..3]
68K-8751 WRITE [0..3]

68KLSEL22

L008D24 .SCM RAM4

b2R/W

L008D24.SCH

is1
ND 0..15

WA 1.,1

7 68K-8/51 B 0..7I

I 1l R /t

b4R/W

_blLDS\
b2LDS\

b1UDS\
b2ODS\

biAS\
b2AS\
b3AS\

ORed with 68KCTRLT to TRACK

b3R/V

cards 68K RESET\
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b2LDS\
68KSEL\20
68KSEL\21
68K SEL22

PU8

b2LDS\ 68KS
68K SEL\20
68K SEL\21 68K S CLK[0..7]L
68K SEL22 68K L CLK[0..7]k

SERIALEN\k

SERIALCTS~WD[O. .15]
68K-XI2_D/P4~CK12.568K-XII D/P4

L008D28.SCH DUA
®IACK\3 TAPEDRRXI

®TERMTXD TERMRXDB

DTAPE_DR TXD

Db2R/W
OP3 COUNTER/TIME

®68K SEL\8 OP4 ChARX RD
OP6 ChA TXRD

p68K RESET\

+bA[1..4]
DUARTDTACK\

+D[D..7] DUARTIRQ\B

Pull
IACK\7
CK12.5

DTACK\B
BERR\B

DbA[17..23]

68K SEL\[3..36]r

Sb2LDS\ 68K-8751 READ[O..3]®
b2 DS\ 68K-8751_WRITE[ .. 3]

b3AS\
blR/W 68K SEL22B

DDUARTDTACK\
RAM\LOB

DBOOT\ RAM_\UO
RAM \LI
RAM-\DlB

EN IOD BUS\
EN__bDBUS\3

RAM \LO

RAM_\UO
RAM \Ll
RAM_\Ul

b2R/W

bA[l .16]

)D[D..15]

EEN IODSUS\ bA[1. .23]3
EN-bD BUS\
68K SEL\30 bD[0..15](

WD[0..15
IA[1..23]

WA[l..13]!
)D[D..15]

68K-8751_B[0..7]
R/W

LDS\ blR/
UDS\ b2R/
AS\ b3R/

b4R/

blLDS\

b2LDS\3

blUDS\B
b2UDS\,

b1AS\B
b2AS\,
b3AS\B

.15] lm'

J.

DI M

LUUVO V°S

LV V 25LL SC.:H 1tVl

LUVZ5UZ-5 Gri

TT\r 
T1

rev K\. ,
'M ,.1 T Z

ul

1-T% rn 1 rl

WL) I m

1.l _7 R/ VV

Pr

RECO .k.UVER:IY

1uo.v

L1

_.qru

--- ---- -I
P

Sri - \ f c 7 G l

i

I--

C

1

7 -1

I



IA[I..23] > A[1. .23]

A1 2
A2 3
A3 4
A4 5
A5 6
A6 7
A7 8
A8 9

A9 2
A10 "3
All 4
A12 5
A13 6
A14 7
A15 8
A16 9

A17 2
A18 3
A19 4
A2 0 5
A21 6
A22 7
A23 8

:z 7TAT9

2
3
4

Al 5
A2 6
A3 7
A4 8
A5 9

A6 2
A7 3
A8 4
A9 5
Al0 6
All 7
A12 8
A13 9

D[0. .15] D[0. .15]

Al
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

GI
G2

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

18 bAl
17 bA2
16 bA3
15 bA4
14 bA5
13 bA6
12 bA7
11 bA8

U208

74F541

18 bA9
17 bAl0
16 bAll
15 bAl2
14 bAl3
13 bAl4
12 bAl5
11 bAl6

U177

18 bAl7
17 bAl 8
16 bAl 9
15 bA20
14 bA21
13 bA22
12 bA23
11

U213

74F541

18
17
16
15 WAI
14 WA2
13 WA3
12 WA4
11 WAS

U182

74F541

18 WA6
17 WA7
16 WA8
15 WA9
14 WAl0
13 WAl
12 WAl2
11 WAl3

168K SEL\30

bAil. .231 bA[1. .23]

blR/W IAdr decode

RAMSb3R/Wf [Xilinx
-IAS\j iIRQ

WArl, .131 <WA[1..13] E

NC

G1 U183
02 74F541

EN IOD BUS\ 
"

DO 2
D1 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

19

D8 2
D9 3
D10 4
DlI 5
D12 6
D13 7
D14 8
Di5 9

1
19

DO 18
D1 17
D2 16
D3 15
D4 14
D5 13
D6 12
D7 11

R/W 1
19

D8 18
D9 17
DI0 16
Dli 15
D12 14
D13 13
D14 12
D15 11

R/W 1
19

DO 18
D1 17
D2 16
D3 15
D4 14
D5 13
D6 12
D7 11

R/W 1
19

Al
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

BO
B1
B2
B3
B4
B5
B6
B7

B/A
OE

BO
B1
B2
B3
B4
B5
B6
B7

B/A
OE

BO
B1
B2
B3
B4
B5
B6
B7

B/A
OE

AO
Al
A2
A3
A4
A5
A6
A7

AC
Al
A2
A3
A4
A5
A6
A7

AC
Al
A2
A3
A4
A5
A6
A7

18 WDO
17 WDl
16 WD2
15 WD3
14 WD4
13 WD5
12 WD6
11 WD7

U184

18 WD8
17 WD9
16 WDI 0
15 WDI11
14 WDI2
13 WDI3
12 WD14
11 WD15

UI51

74F541

WD[O..15]

Write only Data Bus

WD[0..15]

2 bDO 74F REQUIRED AT U150 DUE
3 bDl TO CONTENTION WITH U128 PIN 34
4 bD2 PRIOR TO DOWNLOAD OF
5 bD3 BARREL ROLL XILINX
6 bD4
7 bD5
8 bD6
9 bD7

U150
bD[0..15]

74F245_

2 bD8
3 bD9
4 bDl0
5 bDll
6 bDl2
7 bDl3 Buffered Data Bus
8 bDl4
9 bDl5 bD[0. .15]

U127

74F245

2 IODO
3 IODI
4 IOD2
5 IOD3
6 IOD4
7 IOD5 I/O Bus to
8 IOD6 Track Recovery Card
9 IOD7

IOD[0..7] 68K-8751 B[0..7]
U149 -

74ALS245

DO NOT USE 74F HERE

- 4R/Wi Analyzer
b2AS\ i Analyzer
b3AS\j Adr decode
bLDS\ Analyzer
bD Adr decode
blUDS\ Analyzer
b2UDS\ Adr decode

VLBA CORRELATOR PROJECT
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2
3
4
S

7
S
9

Al Y1
A2 Y2
A3 Y3
A4 Y4
A5 Y5
A6 Y6
A7 Y7
A8 Y8

G1
G2

18
17
16
15
14
13
12
11

U2 11

74F541

e 
®

I1J Lam.: I ' M -L 1.770 11 CCL .L. Vl 71.

J74F541

I I .4 L.4

)
)

iAS \

EN bD BUS \

1-ea --- P " rir -- r --- 1 9Q 1 Q iQ I c t---- 1 o f --i
i



IACK\7  Select DUART DTACK during

bA[17..23] A[17..23]

Ib2LDS\ DS\
b2UDS\ US

b3ASkAS\

blR/WR/W

DUART DTACK\

T 2

AS\ 8

9

1212

A QA
B QB

QC
QD
QE

> CLK QF
QGLR OH

3
4
5
6

10
11
12
13

74LS164

the DUART's IACK cVcle.

A17 2
Al8 3
A19 4
A20 5
A21 6
A22 7
A23 8
LDS\ 9
UDS\ 10
AS\ 11
R/W 14

23

13

MEMORY
A23 A22 A21 A20

DECODE:
A19 A18 A17

8 4 2 1 8 4 2 68k Adr.

0
1
0
1
0
1
0

000,000
020,000
040,000
860,000
080,000
OAO,000
200,000

1 0 0 0 0 1 0 = 840,000

0 0 1 0 0 0 1
1 0 0 0 1 1 0
0 0 1 0 0 1 0
0 0 1 0 0 1 1
0 0 1 0 1 0 0
0 0 1 0 1 0 1
0 0 1 0 1 1 0
0 0 1 0 1 1 1
0 0 1 1 0 0 0
0 0 1 1 0 0 1

0 0 1 1 0 1 0
0 0 1 1 0 1 1
0 0 1 1 1 0 0
0 1 0 0 0 0 0
0 1 0 0 0 0 1
0 1 0 0 0 1 0
0 1 0 0 0 1 1
0 1 0 0 0 1 1
0 1 0 0 1 0 0
0 1 0 0 1 0 0

0 1 0 0 1 0 1
0 1 0 0 1 0 1
0 1 0 0 1 1 0
X 1 0 X X- X X
0 0 1 1 1 0 1
0 0 1 1 1 1 0
0 0 0 1 X X X

0 0 0 0 1 1 1

= 220,000
= 8C0,001
= 240,001
= 260,001
= 280,000

2A0,000
= 2C0,000
= 2E0,000
= 300,000
= 320,000

= 340,000
= 360,001
= 380,001
= 400,001
= 420,001
= 440,000
= 460,000
= 460,000

480,000
= 480,000

= 4A0,000
= 4A0,000
= 4C0,000

= 3A0,000
= 3C0,000

Decoder
Select Desc

0 RAM 1
1 RAM 2
2
3 PROM
4
5
6 IRQ ID

Decoded as

7
8
9
10
11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36

Sense in
DUART
HCB Read
HCB Write
DLY WD 1
DLY WD 2
PARITY CNT
PARITY CNT
PARITY CNT
PARITY CNT ,

Il I/00
12 I/O1
13 Q2
14 Q3
I5 Q4
16 Q5
17 1/06
18 1/07
19
I10
Ill
112

CLK

OE

20R4B-2

Force ROM SEL at BOOT tim

22
21
20
19 The 4 registers are used tc
18 produce a delayed DTACK
'17
16 DTACK\
15 BERR\

K024D01.PAL
D009T17.ABL

U214

A17 1
A18 2
A19 3
A20 4
A21 5
A22 6

e A23 7
LDS\ 8
UDS\ 9
AS\ 10
R/W 11

13

A17 1
A18 2
A19 3
A20 4
A21 5
A22 6
A23 7
LDS\ 8
UDS\ 9
AS\ 10
R/W 11

13_L7
Notes:

1. A23 - controls DTACK
:ription 2. A22 A21 - selects data bus A17 1

0 0 - D[n,n] bus, main bus A18 2
(sh 24) 0 1 - bD[n,n] bus, buffered R/WAI9 3
(sh 24) 1 0 - WD[n,n] bus, write only A20 4

1 1 - IOD[n,n] bus to 8751's A21 5
(sh 25) 3. A4-A24 are l's during A22 6

the IAK cycle of the DUART. A23 7
LDS\ 8

(sh 23) UDS\ 9
AS\ 10

bus error R/W 11
13

)ut (sh 23)
(sh 30)
(sh 29)
(sh 29)
(sh 26)
(sh 26)
(sh 3)
(sh 4)
(sh 5)
(sh 6)

Barrel Roll Xilinx read & write (sh
Control Byte Register (sh
SER DATA: Destination address load
SER DATA: Strobe data at destination
SER DATA: Start serial data xfer
FFT SEQ RAM Load f163 (An * AS)

WE to RAM (An * AS * LDS
DLY SEQ RAM Load f163 (An * AS)

WE to RAM (An * AS * LDS

16)
20)
(sh 28)
(sh 28)
(sh 28)

(sh 19)
* UDS) (sh 19)

(sh 18)
* UDS) (sh 18)

BUF RAM ADDR SEQ Load f163 (An * AS) (sh 13)
WE to RAM (An * AS * LDS * UDS)(sh 13)

RAM READ OFFSET ADR REG (sh 13)
Enable WD bus buffer, write only
DLY WD 3 (sh 26)
DLY WD 4 (sh 26)
PBI Test Fix Data Gen WW card.

TP22Sync, Test Point 22

A17 1
A18 2
A19 3
A20 4
A21 5
A22 6
A23 7
LDS\ 8
UDS\ 9
AS\ 10
R/W 11

13

A17 1
A18 2
A19 3
A20 4
A21 5
A22 6
A23 7
LDS\ 8
UDS\ 9
AS\ 10
R/W 11

13

Ii
12
13
14
I5
16
17
18
19
I10
Ill
112

I/00
I/Ol
1/02
1/03
1/04
I/O2
1/06
1/07
I/O8
1/09

22P10-15

Ii
12
13
14
I5
16
17
18
19
I10
Ill
112

I/00
I/Ol
1/02
1/03
1/04
I/OS
1/06
1/07
1/08
1/09

22P10-15

Ii
12
13
14
15
16
17
18
19
110
Ill
112

I/00
1/01
1/02
1/03
1/04
I/OS
1/06
1/07
1/08
1/09

22P10-15

Il
12
13
14
I5
16
17
18
19
110
Ill
112

I/00
I/O'
1/02
1/03
1/04
I/OS
1/06
1/07
1/08
1/09

22V10-15

Il I/00
12 I/O1

13 1/02
14 1/03
TS T/0A

16
17
18
19
I10
Ill
112

I/O5
1/06
1/07
1/08
1/09

22P10-15

23 68K SEL\LO
68K SEL\U0

23 68K-8751 READO

19
18

68K-87.
68K-8751_

RAM_\LO
RAM\U0

< RAM_\L1
RAM_\U1

68K SEL\F3..361 68K SEL\ [3..36]

19 68KSEL\L2
18 68KSEL\U2
17 68K SEL\3
16 68K SEL\4
15 68K SEL\5
14 68K SEL\6

D009T18.ABL
U215

23 68K SEL\7
22 68K SEL\8
21 68K SEL\9
20 68K SEL\10
19 68K SEL\1
18 68K SEL\12
17 68K SEL\13
16 68K SEL\14
15 68K SEL\15
14 68K SEL\16

D009T19.ABL
U216

23 68K SEL\17
22 68K SEL\18
21 68K SEL\19
20 68K SEL\20
19 68K SEL\21
18 68K SEL22
17 68K SEL\23
16 68K SEL\24
15 68K SEL\25
14 68K SEL\26

D009T20.ABL
U217

23 68K SEL\27
22 68K SEL\28
21 68K SEL\29
20 68K SEL\30
19 68K SEL\31
18 68K SEL\32
17 68K SEL\33
16 68K SEL\34
15 68K SEL\35
14 68K SEL\36

D009T21.ABL
U218

Note: PAL type 22P10 may be
a 22V10. Just change
in the *.ABL file.

substituted with
the device type

68K-8751 READ[0..31 68K-8751 READ[0..3]

L 6K-8Ii± VnW±RITIU..'' 68K-8751 WRITE[0. .3]

15
14

D009T22.ABL
U219

EN IOD BUS\
EN bD BUS \

37 8751 A READ (to Track Recovery card)
38 8751 B READ (to Track Recovery card)
39 8751 C READ (to Track Recovery card)
40 8751 D READ (to Track Recovery card)
41 8751 A WRITE (to Track Recovery card)
42 8751 B WRITE (to Track Recovery card)
43 8751 C WRITE (to Track Recovery card)
44 8751 D WRITE (to Track Recovery card)

[41,43] 8751 A & C WRITE (Micro A on both Track Recovery cards)
[42,44] 8751 B & D WRITE (Micro B on both Track Recovery cards)
[41..44] Write both micros on both Track Recovery cards.
XX Enable Input/Oupt Data Bus to Track Recovery Cards (sh 21). See note 3.
XX Enable buffered Data Bus, R/W (sh 21)
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0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
x

1
1
1
1
1
1
1
1
1
1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
x
x

0
0
0
0
0
0
0
0
1
1
1
X
X

0
0
1
1
0
0
1
1
0
1
1
X
X

0
1
0
1
0
1
0
1
0
0
1
X
X

600,000
620,000
640,000
660,000
600,000
620,000
640,000
660,000
680,000
6C0,000
6E0,000

68K SEL22

-
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bA[l. .3]

FC[0. .2]

Anl. .31

.Arrn 321

bIAS\
DV NEW FRINGE\
G RA NEW FRINGE\
G RA NEW DELAY\
DD NEW DELAY\

S-R logic:
Set by IRQ device.
Reset by 68K INTR ACK.
IRQ signal must be gone
when 68K services the INTR.

Max of 4 IRQ sources.

U180, PIN 10 IS STILL WIRED
TO U156, PIN 19, WHICH IS
NOW 131msDLYD\ (BUT NOT USED

MASTER IRQ\ Enab
68K CTRL6 Enab__

l31msTic\>

Al 1
A2 2
A3 3
FC~O 4
FCl 5FC2 6
AS\ 7

F]8

11
13JL

Al 1
A2 2
A3 3
FCO 4
FC1 5
FC2 6
AS\ 7
SRl\ 8
SR2\ 9

[ERE) 10
11

/reset inputs 13
14
23

BOOT\

IACK\[(1. .7 1 IACK\[L1. . 7]

AUTOVECTOR\

U19Note- IACK#' don't match I PI
Ii I/023 IACK\I

Ii /0 22 ACK\2 NEW FRAME

I3 I/02 21 IACK\3 DUART
I4 I/03 20 IACK\4

19 IACK\5
I I/418 IACK\6 NMI ACK77 /6I I/05 17 IACK\7 Ctrl DUART's DTACK IACK cycle.

I8 I/07 15 SRI\
I9 I/08 14 SR2\
Ii0 I/09 PAL hardcoded to select 2 of 4 input
111 to feed to the S-R IRQ logic in U18
112 D009T23.ABL

22V10-15

U180
)22

il 00 )21
12 i/01 20
13 1/02 19
14 1/03 18
I5 1/04 17
16 1/05 16
17 1/06 15
18 07
19
I10
Ill
I12
I13
114

22V10-15

D009T24.ABL
K025D01.PAL

REOr0_ 31
8751 IRQ[0..3] "

A1-DR=200 _ 000
68K SEL\6

The
Q1
Q2

; .Q3

Q4

Qn outputs are internally fead back

IROI NEW FRINGE IRO\
"RIT T-T ' .AV TR \

68k IPL Source Table
IPL Description External ctrl

0 none, no IRQ active
1 MASTER IRQ BOOT resets latch
2 U8751- 4 inputs ORed in U181. Start/Stop obsv
3 not used
4 NEW_DLEAY 68KCTRL6
5 NEWFRAMEIRQ 68K reg in Xilinx
6 DUART DUAT mask
7 NMI from PBI Test Fix switch Test Fix only.

1
9

IRQ2

TI
RDY

IRQ4

REO0

6
S7

11
13REQ1

REQ2
REQ3

The 4 REQn lines are ORed together in PAL

REQ0 2
REQ1

NEW I

3

IRQ\ 6
IRQ\ 7

8
9

11

- -- ,-!-V -VV V -I

OP3 COUNTER/TIMER OP3_COUNTER/TIMER0P3 0P4_ChA_RX_RDY
OP4 ChA RX RDY> OP6 ChATXRDY

OP6 ChA TX RDY > --AT IRQ\

DUARTIRQ\ DUART_IRQ\

NEW FRAME IR NEWFRAME IRQ

U220B

3 404

74F04

Dl Ql
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

> CLK
OC

1Q

18 Dl17 D2
16 D3
15 D4
14 D5
13 D6
12 D7

Ul81

Il 00
12 I/O1

13 1/02
14 1/03

15 1/04
16 I/05
17 1/06

18 07
19
110
Ill
112
113
114

20L8B-2
D009T25.ABL

IRQ SOURCE

OP3 COUNTER/TIMER 2
U148 OP4 ChA RX RDY 3
74ALS574OP6 ChA TX RDY 4

DUART IRQ\ 5
NEW FRAME IRQ 6

7R
Q

9

11
1

D1 Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D~~ O

CL
OC

SPARE IR SPAREIRQ

CTSIO'.. 31
8751 CTS [0..3]

CTS0 2
CTSI 3
CTS2 4
CTS3 5

6
Clear To Send sense inputs to 68K

68K-XII D/P68K-XI2 D/P

MASTER CTS\
MDATARDY

SERIAL CTS
XI SPARE4

7
8
9

11

_ 2

ADR=220 , 00068K SEL\7

4
5
6
7
8.
9.

11
______________1

U2 20 E

11 10

F4

rau . vv v v v-

D1 Ql
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK
OC

Dl Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK
OC

19 DO
18 Dl
17 D2
16 D3
15 D4
14 D5
13 D6
12 D7

U147
74ALS574

19 D8
18 D9
17 D10
16 Dll
15 D12
14 D13
13 D14
12 D15

U124
74ALS574

Test Fix only

SENSE INPUT

19 D8
18 D9
17 DI0
16 DlI
15 D12
14 D13
13 D14
12 D15

22 IPL\0
21 IPL\l
20

17 NF \
.16 U8751\
'15 IPL\2

IPL\[0. .21
IPL\[0..2]

NIiT nut

l=en u8751 & NF IR

68K CTRL4

Functions:
1. 5 OR gates (internal)

The output of the OR
gates can be used as inputs
to the encoder

2. LS148 encoder
see source table above.

Tm ir-1 l

VCC

K U125

74ALS574 R27
3K

PlC2 2
BOOT\ 3
IACK\6 4

5
6
7
8
9

10
11
14
23

1
CK12.5C _L.

CbD[0. .15]1

U198

Il I/00
12 I/Ol

13 Q2
14 Q3
I5 Q4
16 Q5
17 1/06
18 1/07
19
I10
Ill
112

CLK

OE

20R4B-2

22

2 0 cSW
19 dcSW

318 NMI\
'17

T15

DO 09T29. ABL
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Al 1
A2
A3 3
A4 4
A5 S
A6
A7
A8
A9 9
AI0 i0
All l1
A12 19
A13 2(
Al4 21
A15 22
A16 23

R/W 13
11

Al 1
A2 2
A3 3
A4 4
A5 5
A6 6
A7 7
A8 8
A9 9
A10 10
All I1
A12 19
A13 2C
A14 21
A15 22
A16 23

R/W 113
______ ____11

Al 1
A2 2
A3 3
A4 4
A5 -E
A6 E
A7 7
A8 E
A9 9
AlO l(
All 1E
A12 19
A13 2 C
A14 21
A15 22
A16 23

R/W113
______ ____11

Al 1
A2 2
A3 3
A4 4
A5 5
A6 6
A7 7
A8 8
A9 9
AI0 I0
All 18
A12 19
A13 20
A14 21
A15 22
A16 23

R/W 13
11

- ~ A

L AO I/O0

Al I/O1
A2 1/02

5 A3 1/03
A4

6AS
A6
A7
A8

A9
Al

DAll
A12
A13
A14
AlSl RAM

WE 64KX 4

CS

A0 I/00
Al 1/01

3A2 1/02
4A3 1/03
-A4

'AS
7A6
3A7
3A8
A9
AlO
All
A12
A13

3 Al 5 RAM

64K X 4

IWE

CS

AO I/00
Al I/O1
A2 1/02
A3 1/03
A4

A5
A6

A7
A8
A9

A7O

All
A12
A13

A14

Al 5 RAM

3 E64K X 4

CS

LA0 1/00
2Al 1/01
3A2 1/02
IA3 1/03
-A4

3A
A6

3A7
AS
A9

A1
A14

3AI5 RAM

64K K 4
5WE
Scs

14 DO
15 Dl
16 D2
17 D3

U172

CY7C194-45

14 D4
15 D5
16 D6
17 D7

U173

CY7C194-45

14 D8
15 D9
16 Dl0
17 Dl

U2 02

CY7C194-45

14 D12
15 D13
16 D14
17 D15

RAM \1D

U2 03

CY7C194-45

Al . .161

Al 1
A2 2
A3 3
A4 4
AS 5
A6 6
A7 7
A8 8
A9 9
AO 10
All 18
A12 19
A13 20
A14 21
A15 22
A16 23

R/W 13

A1 1

Al 1
A2 2
A3 3
A4 4
AS 5
A6 6
A7 7
A8 8
A9 9
A10 10
All 18
A12 19
A13 20
A14 21
AI5 22
A16 23

R/W 13
11

Al 1
A2 2
A3 3
A4 4
AS 5
A6 6
A7 7
A8 8
A9 9
AO 10
All 18
A12 19
A13 20
A14 21
Al5 22
A16 23

R/W 13

11

Al 1
A2 2
A3 3
A4 4
AS 5
A6 6
A7 7
A8 8
A9 9
A10 10
All 18
A12 19
A13 20
A14 21
Al5 22
A16 23

AO 1/00
Al I/O01
A2 I/02
A3 1/03
A4
A5
A6
A7
A8
A9
AlO
All
A12
Al3

A1S RAM
64K X 4

WE
CS

AO I/00
Al I/O1
A2 1/02
A3 1/03
A4
A5
A6
A7
A8
A9
Al0
All
A12
A13

A1 RAM
64K X 4

WE
CS

AO I/00
Al I/O1
A2 I/02
A3 I/03
A4
A5
A6
A7
A8
A9
A10
All
A12
Al3

A1 RAM
64K X 4

WE
Cs

AO I/00
Al 1/01
A2 I/02
A3 1/03
A4
A5
A6
A7
A8
A9
AI0
All
AlI2
Al 3

Al1 RAM
64K K 4

WE
Cs

b2R/WR/W

14 DO
15 Dl
16 D2
17 D3

U174

CY7C194-45

14 D4
15 D5
16 D6
17 D7

U175

CY7C194-45

14 D8
15 D9
16 D10
17 Dll

U204

CY7C194-45

14 D12
15 D13
16 D14
17 D15

D[O..151 -

U205

CY7C194-45
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bAi1..16]

bAl 10
bA2 9
bA3 8
bA4 7
bA5 6
bA6 5
bA7 4
bA8 3
bA9 25
bAl0 24
bAll 21
bA12 23
bA13 2
bAl4 26
bAl5 27
bAl6 1

20
___ 22

bA [l .. 16]68\

68K_SEL\3

bAl 10
bA2 9
bA3 8
bA4 7
bA5 6
bA6 5
bA7 4
bA8 3
bA9 25
bAl0 24
bAll 21
bAl2 23
bAl3 2
bA14 26
bAl5 27
bAl6 1

20
22

U176
AO 0 i11DO

A8 O

A12 O
Al 3 112D

A2 0213 D2

TA2 7C52J

A3 0315 D3

A8
A9

AlO
All
A12
Al13
Al14
A15

CE

OE

TMS27C5l2JL

AO 0 17 D8
Al 0152D

A2 0213 D6

A6 06 1 1
A7 07 1 1
A8
A9
AlO
All
A12
A13
A14
A15

CE
OE
TMS27C512JL

m[
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68KSEL\31

mmU>

168K_SEL\11

68KSEL\32

68KSEL\12

INTEGER DELAY WORD
FCC, AS A FUNCTION

ADR=3A0, 000

ADR=280,000

T

T 1 1

ADR=3C0,000I4

ADR=2A0,000

CAN COME FROM ONE OF TWO
OF THE CROSSBAR SETTING

U9100 OHM

RRRRRRRR

11223344 VCC - 9
ABABABAB VEE - 8

GND-11-116
DELAY CENTERS 2 & 3 1358

U3 3
SCDYM\ P3A4 2 IIN Ol 4

SC DLY MA p1AI I 1
NORMSD DLY c\

• -P3C4 "1 2 1
P3C2 11 ii3N031

ALT SC DLY M
SD DLY MC\ P3C5 15 14N 04
SD DLY MC PC"14

10125

68K ADDRESS 0xBF5 = MODEL OFFSET SOURCE SELECTION
= 1 FOR NORMAL
= 2 FOR ALTERNATE

U10

DELAY CENTERS 0 & 1 3 82AY

iB

NORMOHM 3I3B

ABABAP3C8 103 124
GN3 -13 A l

ALT DL P3 B8 14' 1 0.. SC--DLY--MD \ P3C7 -III 11 I3N 03 1

SD DLY Mn\ P3 B7 15 14N 04 /
--DY--474F257

10125

DELAY SR SEL LOW SELECTS A

NORMAL
= ALTERNATE

4 clk

7 data

12 data

LSb first

2 G1 QA'" 7 bD

3 G2 A/QA 13 bD
19 Si B/QB 6 bD2
12 CL C/QC 14 bD3

CKD/QD 5 bl

9 CLR E/QE15 bD4
18 SR F/QF 4 bD5

SL G/QG 16 bDl
H/QH 17
QH'

74F299 U145-TOP

_ 2 G1 QA' 8
3G2 A/QA 7 bD9

19SO B/QB 6 bD2
12 S1 C/QC 14 bDl

CLK D/QD

11 CLR E/QE 15 bDl2
18 SR F/QF 4 bDl3

SL G/QG
H/QH 16 bD 5

QH' 1

74F299 U122 -TOP

2 G 1 QA' 7 bD0

G2 A/QA 13 bDl
19 SO B/QB 6 bD2
12 S1 C/QC 14 bD3

CLK D/QD
1 CLR E/QE15 bD4

18 SR F/QF 4 bD6

SL G/QG 16 bD7H/QH 17
QH'

74F299 U145 -BOTTOM

2 G1 QA' 8
3 G2 A/QA 7 bD8

1SO B/QB 13 bD9
12 S1 C/QC 6 bDl0
12 CL D/QD14 bDll

CLR E/QE15 bDl2
18 SR F/QF 4 bDl4SL G/QG

SL 0/QO16 bDl5

H/QH 1

74F299 U122 -BOTTOM

- G21 QA" 8

G2 AQA' 7 bD

1 2 A/QA 13 bDl

SO B/QB

S1 C/QC 6 bD2
12 CLK D/QD 14 bD3

CLR E/QE 5 bD4

CLR E/QE 15 bD5

18 SR F/QF 4 bD6

SL G/QG 1 bD7
H/QH 16 bD77

QH'"1

74F299 U146-TOP

4 9G2 A/QA 7 bD8
1S0 B/QB 13 bD9
19S1 C/QC 6 bDl0

9 CLK D/QD 14 bD ll
ii CLR E/QE 15 bDl218SR F/QF15 bl

p S L G /Q G 4 b D l4 / 1 D 5H 7

74F299 Ul 23 -TOP

3 G2 A/QA 7 bD0
S0 B/QB lc bDl

Delay Word For:
Delay Center 2
TRC micro 2, CallOffset2

Delay Word For:
Delay Center 3
TRC micro 3, CallOffset3

bDrO..151 bD[0..15

Delay Word For:
Delay Center 0
TRC micro 0, CallOffset0

Delay Word For:
Delay Center 1
TRC micro 1, CallOffsetl

74F299 mode: Shift left

L008D27.SCH

Board Fix

L008D27.SCH
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B

U218-19 68K SEL/31 U145

U218-18 68K SEL/32 6

Source
Destination

Wires added to PC board.

1 SO

2 G1

3 G2

4 QG

5 QE

6 QC

7 QA

8 QA'

9 CLR

10 GND

1 SO

2 G1

3 G2

4 QG

5 QE

6 QC

7 QA

8 QA'

9 CLR

10 GND

U145/U146

Sus wires indicate pins soldered together.

VCC 20

S 19

SL 18

QH' 17

QH 16

QF 15

QD 14

QB 13

CLK 12

SR 11

VCC 20

S1 19

SL 18

QH' 17

QH 16

QF 15

QD 14

QB 13

CLK 12

SR 11

74F299 in socket

Piggy-backed 74F299

Purpose: To convert the 16 bit serial shift registers at U122 - U145
and at U123 - U146 into 32 bit shift registers.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

PIGGY-BACKED 74F299s

Size Document Number REV

A 56000L008 (L008D27.SCH)
Daeoebr1,l96~et 2 f 3

e SO VCC 20

2 G1 Si 19

3 G2 SL 18

4 QG QH' 17

5 QE QH 16

6 QC QF 15

7 QA QD 14

8 QA' QB 13

9 CLR CLK 12

10 GND SR 11

U122/U123
el SO VCC 20

2 G1 S1 19

3 G2 SL 18

4 QG QH' 17

5 QE QH 16

6 QC QF 15

7 QA QD 14

8 QA' QB 13

9 CLR CLK 12

10 GND SR 11

i

i 1

I

I

11-0
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D[0. .151

DO 2
D1 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

Serial destination address strobe
ADR=400, O0 11

IWD[0..15]

68K SEL\20

Ib2 LDS\

1

24

16
17
18
20
21
22
23

1
11
13,

U162

Dl Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK
OC

74ALS5

U159

PE TC
D7 Q7
D6 Q6
D5 Q5
D4 Q4
D3 Q3
D2 Q2
Dl Q1
DO QO

U/D
>CLK
CET
CEP

74F269

19 ADRO
18 ADRi Destination address
17 ADR2/
16 ADR3 Enable decoders
15 ADR4
14 ADR5 NOTE:
13 ADR6/ ADR[4..6] are spares.
12 ADR7 Enable XILINX D/P bit

74

14
10

8
6
5
4
3
2

GND=7

VCC=19

U197B

3 4

74F04

Destination strobe

68K SEL\21 ADR=420,00 __ _______________

Start serial
data xfer.

68K SEL22 ADR=440,000

CK12.5 > CK12.5

3
4
5
6

7
10

2
9
1

U196

A QA 1
B QB 1

C QC 1
D QD 1

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS161

L4
.3
.2
i CK. 78125
5S

14-.

TC\ 2
3

ADRO 4
ADRI 5
ADR2 6
ADR3 7
ADR4 8
ADR5 9
ADR6 10
ADR7 11

14
23

1
13 C

U160
22

Il 1/00 21

12 I/O1 20

13 Q2 19

14 Q3 18

15 Q4 17

16 Q5 16

17 1/06 15

18 1/07
I9
I10
Ill
112

CLK

OE

20R4B-2

D009T26.ABL
K026D01.PAL

CLK J

LOAD\

aIl
DO 7
D1 8
D2 9
D3 10
D4 11
D5 13
D6 14
D7 15
D8 16
D9 17
D10 18
DI1 19
D12 20
D13 21
D14 22
DI5 23

U197D1

9 8

74F04

or WORD instructions 16 bits are shifted out.
or BYTE instructions 8 bits (D8-D15) are shifted c

SI

P0
P1
P2
P3
P4
P5
P6
P7
P8
P9
Pl0
P11
P12
P13
P14
P15 SO 668K SD

L/SCP

CSf U163

74F676

SSERIAL CTS

ADRO 1
ADRI 2
ADR2 3

ADR3 6
4

Used internally

ADRO 1
ADRI 2
ADR2 3

ADR3 6

5 07

U194
A Y0 15 SC0 XILINX, BIT SHUFFLERS, PGM
B Y1 14 SCI XILINX, BR & DV, PGM
C Y2 13 SC2 X-Parity ctrl wd.

Y312 SC3 DEMUX-DELAY ctrl wd.
Y3 ii SC4 Data Valid Xilinx ctrl wd.I 1 Y4 I0 SC5 Data Valid Xilinx sp ctrl wd.

G1A Y5 9 SC6 Bit Shufflers Xilinx ctrl wd.
G2AB Y7 7 SC7 NC

74F138 SC 0..7 68K S CLK[0..7]

LC 0..7 68K L CLK[0..7]

U195
A YO15 LC0

B Y0 14 LCI Reset Parity counters
B Y2 13 LC2 X-Parity load.

YC 2 2LC3
Y3 11 LC4 Data Valid load.

G1 Y5410LC5
G1A Y6 9 LC6 Bit Shuffler load.
G2AB Y6 7 LC7

74F138

To Xilinx, Bit Shufflers.
True only during sending data to Xilinx.
Prevents 3st contention within Xilinx.

SERIAL EN\
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PALOUTUTSHCBrO. .71
ACK: FOR WRITES FROM MASTER TO 2950,

ACK GOES LOW WHEN 2950 IS BUSY, GOES
HIGH WHEN 2950 IS READY FOR MORE DATA.

FOR READS OF 2950 BY MASTER, ACK GOES
LOW WHEN 2950 HAS NEW DATA, HIGH
WHEN MASTER HAS READ THE DATA.

FOR ATTENTION REQUEST FROM SLAVE TO
MASTER, ACK GOES LOW; CLEARS WHEN
MASTER INTEROGATES SLAVE.

RCVENA\: ENABLE DATA FROM HCB BUS TO LOCAL BUS

BUSENA: ENABLE DATA FROM LOCAL BUS TO HCB BUS

OEA\: ENABLE DATA FROM 2950 PORT A TO LOCAL BUS

ACKA\: ACK PULSE TO 2950 FOR BOTH READ AND WRITE
(PULSES LOW, TRAILING EDGE IS ACTIVE)

WRB\: WRITE PULSE TO 2950 FOR WRITES BY MASTER
(PULSES LOW, TRAILING EDGE IS ACTIVE)

RESET: HIGH TRUE RESET PULSE

IRQ\: LOW TRUE INTR RQST PULSE TO SLAVE
INDICATES NEXT BYTE IS FIRST BYTE OF
A TRANSFER FROM MASTER TO SLAVE.

VCC FLOATS TO NOT-SELECTED

330 l150 I 330ONE SELECTI
PER S1AVE4U13SELECT BO oC

...... OBE B1 O1

Y_] MODE0 O B2 O2
....VE MODE \ >14 B2

....IMODEl B3 03

MODE1\ 15B3

INPUTS FROM HCB OE
12 OE] E O

75173

3

S

11 ii

FPUl

STROBE GETS INTO OEA\ BUT NOT INTO RCVENA\.
CONTENTION BETWEEN THE 75176 AND 2950 IS NOT
POSSIBLE, BECAUSE MODE WILL NEVER BE CHANGED WHILE
STROBE IS ASSERTED. THUS IT IS NOT NECESSARY FOR
STROBE TO GET INTO BOTH OEA\ AND RCVENA\.

IF STROBE WAS IN RCVENA\, THEN IT WOULD BE NECESSARY
TO MAKE SURE THAT SUFFICIENT HOLD TIME EXISTS WHEN
WRITING DATA FROM THE MASTER TO THE 2950.

A SLAVE CAN INITIATE AN ATTENTION REQUEST ONLY WHEN
MODE = 0 AND THE TARGET IS NOT SELECTED.
THUS WHEN ONE OR MORE SLAVES ARE SELECTED FOR
WRITING, OR A SINGLE SLAVE IS SELECTED FOR READING,
ALL NON-SELECTED SLAVES WILL HOLD ACK/IRQ HIGH.

BUSO 4 i 6 HCBO
DRV B 7 HCB\0

BUSO 1 B
/ RCV 3

B E
2 RCV E

75176 U17

BUS1

BUS1

BUS2

BUS2

BUS3

BUS3

SDATARDY 1
BUSY 2
SELECT 3

3E 4
I 5

6
7

L9~
11I

DRV B 6
B

1 RCV

B E
RCV E

75176 U4

DRV B 6

1 B1RCV 3
B ERCV E

75176 U16

4DRV B 6
1 BRCV

B E2 RCV E

75176 U3

U178

Il 01

12 02
13 03
14 04
I5 O5
T6 06
17 07
18 08
19
110

16L8B-2

HCB1 7
HCB\1

HCB2
HCB\2

HCB3
HCB\3

BUS4 4 i 6 HCB4
DRV B 7 HCB\4

BBUS4 1 RCV

B E
2 RCV E

75176 U15

BUS5

BUSS

BUS6

BUS6

BUS7

BUS7

DRV BB
RCV

B E
RCV E

75176 U2

DRV B 6

B
RCV

B E
2 RCV E

75176 U14

4 DRV B 6
B

RCV

B E
RCV E

75176 U1

BUSENA

HCB5
HCB\5

HCB6
HCB\6

HCB7
HCB\7

HCB[0..7]

HCB\ [0. .7]

HCB DATA BUS

ONE ACK PER SLAVE

OUTPUT TO HCB
U18

4 DRV B 6 ACKI
1 B D--ACK\I

RCV
Pullup 2 B EPullup _2r RCV E

T-- 75176

11 1DATA FROM MASTER IS READY

CLEAR TO SEND DATA TO MASTER
i i i i

19 ACK5
1T7 BUSENA •BUS0 26
f16 OEAk BUS1 27
1[5 ACKA\ BUS2 28
1[4 WRB\ BUS3 1
1l-3 RESET BUS4 2
1I2 IR\ \ BUSS 3

\ BUS6 6
BUST 7

2O

A SLAVE MUST ABORT ANY PENDING COMMUNCIATION PROCESS
CURRENTLY ACTIVE WHENEVER AN IRQ IS RECEIVED. IRQ
INDICATES THAT THE NEXT BYTE RCVD IS FIRST BYTE.

STROBE\ GETS INTO ACKA\ DURING WRITES TO THE SLAVE
TO INSURE THAT NO DATA FROM THE SLAVE IS LEFT
PENDING IN THE 2950.

U169

RDY-A RDY-B

AO BC
Al B1
A3 VCC 8 B3

A4 B4

A5 GND 22 BS
A6 B6
A7 B7

OE-A OE-B
>ACK-A ACK-B<

19 SLAVE READS DATA F

312 I
24 SLAVE WRITES DATA

WR-A . .- - . ....... . . . .

WREN-B WREN-A

NRAO 2950
The NRAO version inverts RDY-B

MASTER RESETS SLAVE

. . .i

MDATARDY\

CTS\

cD[0..7]

ROM MASTER

ADR=240,001

TO MASTER
ADI=ZbU, UU.L

MASTER INTERUPTS SLAVE RESET I

MINIMUM STROBE PULSE WIDTH IS 1.7 uS:
(8751 REQUIRES 24 CLOCK PERIODS FOR RESET = 1.5 uS AT 16MHz)
(68000 REQUIRES 10 CLOCK PERIODS FOR RESET = 800 nS AT 12.5 MHz)
(68681 REQUIRES 1 uS )

Each function code

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

HARDWARE CONTROL BUS (HCB) SLAVE INTERFACE

ize Document Number

B 56000L008 (L008D29 . SCH)

IDLE
IDLE
IDLE
MASTER SENDS IRQ TO SLAVE
MASTER WRITES TO SLAVE
MASTER READS FROM SLAVE

PAL OUTPUTS

I L v . . i

KL V r",' N11 ,\

i i i

I ..............

13

C

11 D 0 . .7

18 DO DATA BUS TO/FROM SLAVE

17 D1

16 D2

15 D3

14 
D4 

WRITE\

13 D5

10 
D6 

READ\

9 D7

<

D

3i

I--

1

1°
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vcc

(1
47uF

47uF

+C3

47uF

C (4

47uF

C (6

47uF

(_C21
47uF

C (82

47uF

*+(2182

47uF

+C198

47uF

+(216

47uF

Pin 1 end

VCC decoupJ

-IGeneral pull-up ressitors

4.7K R8
Pul

4.7K R9
PtJ2

4.7K R12
PU3

4.7K R16
PU4

4.7K R17
pus

4.7K RI9
PU6

4.7K R20
PU7

4.7K R21

PU8

4.7K R22

4.7K R26
PUl0

4.7K R24
PUll

Pin 1 end

vcc

(27

0.22uF

C8

F0.22uF
(29

0.22uF

o . 22uF

(210

0.22uF

_ 
C 1 

7

0.22uF

(218

0 . 22uF

(219

o_- 22uF

0 . 22uF

(225

0 . 22uF

C(26

0 . 22uF

(227

0 . 22uF

C28

l ing 0.22uF
(C31

0 .22uF

(32

0 .22uF

. 22uF

(232

0 . 22uF

C353

o 0.22uF

(234

o .22uF

C37

0. 22uF

Pin 1 end

vcc

(238

0.22uF

(239

022uF

(240

0.22uF

(2 45

o .22uF

(246

o .22uF

Cr47

0. 22uF

o .22uF

(2 49

o .22uF

C50

0. 22uF

(251

o .22uF

(252

o .222uF

C253

o 22uF

C254

o -22uF

(255

0.22uF

0.22uF

0.22uF

(2C59
0.22uF

(260

0 . 22uF

(261

0.22uF

Ground Turrets

vcc

(262

0 .22uF

(263

0. 22uF

0.22uF

(C65

0.22uF

0.22uF

(268

0.22uF

0 . 22uF

(270

0 . 22uF

(271

0 .22uF

0.22uF

(2 73

0.22uF

__(C74"

0.22uF

(275

0 . 22uF

____T(

0.22uP

0 .22uF

0 .22uF

0 .22uF

0 .22uP

(2800 22uF

0 .22uF

Vcc

0.22uF

0.22uF

0.22uF

0.22uF
C86

0.22uF
--_2u7

0.22uF

0. 22uF

0. 22uP

0.22uF

0.22uF

0.22uP--

0.22uF

0.22uF

0 . 2 2 u F 9

0 .22uP

0.22uF

.22uF

0.22uPF

0.22uF

0. 22uF

vcc

C(105

0.22uF

(2106

0.22uF

(C107

0.22uF

0.22uF

(2109

0.22uF

(2110

0.22uF

___ (2

0.22uF

0 . 22uF

(2113

0 22uF

(2114

0. 22uF

0 . 22uF

0.22uF

0 . 22uF
__ C 118

0.22uF

0.22uF
___ C120

0.22uF

(21

0 .22uF

0.22uF

0.22uF

0 .22uF

VEE decoupling

TRl

TR2

TR3

TR4

TR5

TR6

Pin 1

vcc

(2125

0 . 22uF

0.22uF (2126

0.22uF

(2127

0.22uF

0 . 22uF

(C128

0.22uF

(2129

0.22uF
(2130

0 .22uP

0.22uFC2132

0.22uF

C(133

0. 22uF(2134

0 . 22uF(2135

0 . 22uP

0.22uF

(2137

0.22uF

(2138

0.22uF

2139

0 .22uF

0 .22uF

0 .22uF

(2142

0 .22uF

(2143

0 .22uF
(2144

0 .22uF

vcc

2145

0 . 22uF

(2146

0.22uF

(2147

0. 22uF

___(2148

0 . 22uF

(2149

0.22uF

(2150

0. 2uF

0. 2uF0.22uF

(C151

0 . 22uF

0 22uF

C(154

0 . 22uF

0 . 22uF(2156

0 . 22uF
1-( C156

0 . 22uF

0 . 22uF___t158°
0.22uF

0.22uF

!C1620

0. 22uF
C(163

0 . 22uF0.22uP

(2164

0. 22uF

VEE

47uF 0.22uF

H 2 C~~i(14
47uF 0.22uF

2 c15

0. 22uF

I( 2u
0.22uF

0 22uF

Pin 1 end

vcc

0. 22uF

0.22uF(S12uF

0.22uF

(ll1uF
0 . 22uF

0. 22uF

0. 22uF

0. 22uF

• 22uF

0. 22uF

(iliuF

0.22uF

0 . 22uF

0. 22uF

0 .22uF

Vcc Vcc

SC186

0.22uF

0.22uF

0 .22uF

0.22uF

__(C187

0 .22uF

0.22uF
0.22uF

0.22uF

__(C193

0.22uF

0.22uF

0.22uF

0.22uF

0 . 22uF

___91F

0.22uF

0.22uF

0.22uF

0.22uF

0 .22uF

0 .22uP

0.22uF

VEE

C- (42

0.22uF

[/C43

0 .22uF

0.22uF

- c88

0.22uF

0-H 289

0 . 22uF

-](2207

0 . 22uF

0.22uF
__ (C209

0.22uF

-_(2 10

0.22uF

-H (211

0.22uF

I 212

0 .22uF
-H (213

0 .22uF

- C214

0 . 22uF

(2215

0.22uF

0 . 22uF

(2 18

0.22uF

0 . 22uF

0.22uF
(2221

0 . 22uP

0.22uF

0.22uF
(2224

0 . 22uF
(2225

0 . 22uF

0.22uF
-HC2227

0 .22uF

0.22uF

2228

0.22uF

(2229

0 . 22uF

(2230

0.22uF

(2 231

0.22uF

0.22uF

C233

0.22uF

(2234

0.22uF

(2235

0.22uF
C2 (°36

0.22uF

2237

0 .22uF

Prtetinagainttaset
upon card inserin

Pin 1 end VCC

Dl
1N5817

D2
1N5817

VEE

20 V MAX REV
15 AMP SURGE
1 AMP AVE
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08 08 D00 00D LES"--'10 -10 VALIDITY b. 5 5 AIIY S

2V 0 2V 0 20K 20K C6 C6 594 II 181TW23 Od a 357TI3
25 -25 A-2 A-2 1 16' 1 16' 05 1 8,4 052 84A f W O ba NC 4 

4 
O ve an

2V 0 2V 0 049 0950 8e 8e TALI AT P4C1682-15 Dl
-25 -25 T24 T16 08 08 XILINX XILINX ATL6c 32

NE BR LE LE 57 CS CS XC3030-SOPC84C XC3030-50PC84-C AT04P21
T28 T20 Ti T4 399 399 1 Li ± 1 ,4 f124 16g 1

6
g I84 0

8k 8k 8k 8k 8j 8j 8j 8j U7 U 3 Tracks 24-31 Tracks 16-23 040 8 6 6 6

06 105 04 03 08 08 08 08 F 20K 20K CS CS XILINX 0 4 4
C4 C4 C4 C4 C4 CS CS CS 541 A-2 A-2 1 LO I1L~i XC3030-SOPC84C10 o 114114 U12 14 1 14 1 14 1 14 1 24 1 40I 1 16' 1 1'' 16e 16e 035 036N A
027 028 029 030 03 03 033 034 CR8 T28 T24 F 5 , , ,

ALE ALE ALE ALE ALE F NUF DDDDD2D1541 941 D019 019d015

28 28 28 28 C 2V1 574 012 257 019 ± 
FFTD D FFT 48 C D1 I3 1 IC4 C4 D8 16 0 5 0 4 0 3 0 810 8 I-" 1 1 F-13 1 3 13 1 4NUA 1 1 6 ' 131 1 1 6'11 1 6 ' -

C512 C212 0267I517 C31 7 0 1 1190212

+ ALE ALE ALE ALE 02 l 22 C2 012 517 029 029 029 029 D0912345678 9672, 67

7T22J 4 T4 T16 5T8 5TO 111EE1 + 232 ir 1 1 Cl 1Cl C2Iji8333 ®® eee I1015015 01
YCCI I 01 02 03 04 TEST POINTSCll 1

II1 0029 917 5517 917 517

GNbj 8m 8m 6 D5 8m 8m 261" GN030 0 29 029 029 029 C GDTR2 - G r

+ C1 GND GNVCCU
VCC B TRC D

0 3 2 1 0 0 3 2 1 0O0A3D2 1

21098765432109876543210987654321 21098765432109876543210987654321 2086420864208

P3 P2 P

14

1±=. C215

63 I
(F

18
8 16
16' 013
7 R2 -_

63 C179

'a J1l68
L3 (
7 (P4CI1.L]
67 -12

(3 RAM

2c 013
8 C149

37 1J39

IC IP4CI
22 14221
12 -121

EDSS
E U NC K

13 013
10 Cl

t4 1 4
9 120

LO -10

I, SO,

;c 32e

141D4
9 C8
44 1 ..
72 073

R 20K
10 -10

S4,

16c

6c 32e

11 1416

04

101 4

A
0,1

019
C4
C4

J 1 16
02 6

101 4

A
2,3

015
Cl
Cl

C64

7654321iN0

Notes:
SCANBE S-217 INJECTOR/EJECTOR

/ /
9U X 280 mm EUROCARD

SEE NRAO DRAWING # 56000M003 FOR
MECHANICAL DETAILS OF CARD.

THIS SKETCH DETAILS THE APPROXIMATE
LOCATIONS OF ALL COMPONENTS.

ALL COMPONENTS WILL BE ON 0.1 GRID
UNLESS OTHERWISE NOTED.

PIN ORIENTATIONS:

* "HORIZONTAL" DIPS - LOWER LEFT CORNER.

* "VERTICAL" DIPS - UPPER LEFT CORNER.

® PIN GRID ARRAY (1 PLACE) -
SEE DETAIL "A".

e PLCC (6 PLACES) - SEE DETAIL "B".

* ALL CONNECTORS - AS SHOWN.

* DESCRETE RESISTORS:

O 9PIN 1 ON RIGHT SIDE

PIN 1 AT TOP

* DESCRETE CERAMIC CAPACITORS

O PIN 1 ON RIGHT SIDE

PIN 1 AT TOP

* POLORIZED (TATALUM) CAPACITORS
THE + SIGN ON THIS SKETCH
INDICATES PIN 1 END OF CAPACITOR.

6. THIS SYMBOL REPRESENTS A MOUNTING
PAD FOR KEYSTONE TURRET #1593-3.
6 TOTAL EACH CONNECTED TO GROUND.

7.

8.

These turrets are included in the
netlist as TRl 1 thru TR6 1.

ALL DIP IC's SOCKETED: TI C93xx FAMILY.

There is one spare IC hole pattern.
The pattern has VCC and GND
connected as follows:

Location pins VCC GND

U126 20 20 10

9. Example of dip IC details:

Pin 1 of
IC / socket-

y - 1i -Total no. of pins
078 I - - 

Reference designation

F
1631- IC type

"74" is assumed.

yyy Signals & clocks
used by this IC

D 19

/ Logic dwg no. IC found on.

10. See BILL OF MATERIALS DWG A56000B004, REV
Text file B004TO1C.PRT

TOP VIEW OF HOLE PATTERN

TOP VIEW OF HOLE PATTERN

1234567891A:''':::''"
Beee Doee

Cosa 000Doe 00
68 TERMINAL PIN GRID ARRAY . e""

(68000RC) Fe e s
USE SOCKET PINS: He., *o

ADVANCED INTERCONNECTIONS J e e00 0e0e
# 1-KD-68-33TG Koeeoooeoee

TOP VIEW OF PACKAGE

1.07 MAX
SQUARE

I 19753188777
1 31979

12.9 •0 Oe,".ee 74
1400 2 0o 72
16.6 00o70
1800 00 68
2006 21 67 se 66

I 2206 so 64
24.e *a 62
26. 94 :.060
28.9 2 e0o58
300, @e 56
32oeo0e0eeee 54

o 7o13ee1

84 PIN PLCC SOCKET
BURNDY # QILE84P-410T
OUTSIDE DIMENSION OF SOCKET:

1.4 SQUARE

DEAL""DTI B

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DEFORMATTER LAYOUT, 9U x 280 mm CARD

Size ocument Number REV

C 56000Z009 (Z009D01.LAY) C1! ~r }Pt1o

1.

2.

3.

4.

5.

0 7
P010

C R2 -
<4

Special

0

0

1\i

| I l J

4

I J Dat e January ii, i 9 bI 5D L 1- U .L .4

DETAIL "A" DETAIL "B"



SCANBE S-217 INJECTOR/EJECTOR

/ /

C217 C218 C219 C220
* 4 1 4

+ 202 203

C 16I
iCI Y7 Y7

Lj194 194
GM 45 -45

C221

PUlO

C222 £2.

J20~
0207 C

MC6868 54 1

VIEW IS OF COMPONENT SIDI

TEST POINTS
111111122222

SAMTEC TERMINAL STRIP, 2 PLCS.

AMP 8 PIN MODULAR JACK

A-,4 -.
-345678901234,/ 9O-234"N

TR6J2 leeo.eeeeo'E

2 2 64 PUii C228 C229 C230 C231 C232 C233 C234 0 0
1++++++++++++++++++++++++++++++++2468++++++++++++++++++++++++++++++++ 23-, '213 -1060.ee ,el , qJ,=qI I .-.-

1~4 ee

'224 1 C226 63 C227 2. ~ C235 C236
0. U211 p1 F IoZQ

209 C225 021S21254122

ALS MC68000RC +C199 164 F04 L
33 TR5 VCC GND 74

C 1 9 4 C 1 9 8 C 2 0 0 L __-J

C237

VJ2
22

12.q

C214

CC19C490C191 C192 C1931j16 4C201 C202 , 20C21 C1
C1 18 18 18 185 18620 20 20 20 20 4 2141, ,4 1 t 1 4 4 4 C195 C196 C197 F 4C I.U1 4040M 41 i I4 1I6 11i 6 t

172 173 C188 17716 187 188 19 1i931s9 19 17 1

F 181183 184 15 F F ALS F F AS 84F
5411 V774H 516

ro E E~ ~~~; EE28 170 .
1 0

P0____19-1F3C164 C165 C166 C167 C168 C169 C170 C7Cl7C51C12 1VCC5415 PUCC5775 C17710 16 C6

C1F 12F13 1F 5 1'163217 1711

C1257CC2681C75C12C129C130CC16C13211330 40 1 4 0 4 14 4 14-14 4 4 '
16 £ 6 E E .C1 34 1 393 3 153 1 4 155 C1572 1 4516 12 16 636 1.1 14 1 1 17 2142GALS 1 14M iI C147 1 4U515 16 PC1 FF F L S L L 4r2i123 2 1261116 154 1 3574 54 941 2 94 54 66£7 4 1

LB LB LB LB 574LSALS AS AS AS F F F 12 1 1
590 590 590 590 3C95 39999 299S 574S 574L45A245 F SC1I

C115 C12 1 27 1 28 C112SpC1301 C113F39C1323 L i
i 161 111116 I1161i16 1a1416 1'1 3 13 1U3 4 1 1 07UC143 C1 4 1
11 1 4 102 103 10416 1 102 14 0 14 0 0 14114 0~4

LB LBS LBL B LB L B LB 12323 1 2 12 U 12 419 3 39 23 391
R 590 590 590 590 390 399 1i I 54 1ALF5AL1ALS1AL FRF FC122C01C2

CC9 111R1111911 1293 112 C1 131C1 C16 C1C91C9 1 166116F"1_16 10161 1 5 .

10 1024 1034 10M4 G10 10"CbS4L$4. C91

LB LLBSB L LL0S1 TR5"""" l 44 """U76"""] ~= 'y~Cl 18 19C
R59 9 9 9 94 39 39 14 4 594 016 1 16 098

' E" G P3NP4Cl682-15'PC621
CS CRS C S C 61 1 - C171012 71157I

L4S L41S4 C74 441M4404105G8484C9
LB66 C6 CLB6C7 3907 6407
594t- 5944 1GC 2 1P4C1682C162-15G

CS RCS1 I
0C6F 067 El579C71C744 1814 144 C7

1161161441 1
4
PU-1 8

LB LB 57 C 7 C5 4 [,
C6 66 CS C6 C6 C7 399 399 116(F 24"'] +.1P4i82S

C 4 C4 C C4 C S C S5994 5411( X11 ITR

16 14 161841814 P4C46t,1IIICIF ( P$CU352136

027 028 029 03 032 033 034 F F 5
ALS ALS ALS ALS ALE F 541 541

28 28 28 28 574 02 2574C4 4

1012C3 C3C3CC
S140 1 MC14I2 SCI1C2 GD0 +61 81 81 1 $880
05 06 07 08 113 04 05 06 07111'1"

1 1 1 16U7U8ALS ALS ALS ALS Uf 2 23C1U2517 517 1517 57 11114578574 574 574 741 1 E AX 1 C1Cl C2
2 22$ 818CC 001 U2 03 04 TEST POINTSCll 1

219864310876431.517~TEJ'N

GN 17517 C7 CS C

1Cl GD0 GND 7VC + + C GD0 k+ CS 0

VCC C - D ~
BB 1C1 2B

0/ 9876 4321 0O 0 0 01 3 2

P3 P2 P

16= C215
:0

F 1203
63 I

8

F PUS

63 C179

71
.671

F63

C149

s24 1 t44

8 CS8
44 1 s'4

1J 1
048

J 101 4

C4
C4

02 6

101 4

Cl

Cl

C6 CS{

Notes:
1.

2.

3.

90 X 280 mm EUROCARD

SEE NRAO DRAWING # 56000M003 FOR
MECHANICAL DETAILS OF CARD.

THIS SKETCH DETAILS THE APPROXIMATE
LOCATIONS OF ALL COMPONENTS.

4. ALL COMPONENTS WILL BE ON 0.1 GRID
UNLESS OTHERWISE NOTED.

5. PIN ORIENTATIONS:

" "HORIZONTAL" DIPS - LOWER LEFT CORNER

* "VERTICAL" DIPS - UPPER LEFT CORNER.

* PIN GRID ARRAY (1 PLACE) -
SEE DETAIL "A".

* PLCC (6 PLACES) - SEE DETAIL "B".

* ALL CONNECTORS - AS SHOWN.

* DESCRETE RESISTORS:

Q9 PIN 1 ON RIGHT SIDEO PIN 1 AT TOP

* DESCRETE CERAMIC CAPACITORS

' PIN 1 ON RIGHT SIDE

PIN 1 AT TOP

* POLORIZED (TATALUM) CAPACITORS -
THE + SIGN ON THIS SKETCH
INDICATES PIN 1 END OF CAPACITOR.

6. _ THIS SYMBOL REPRESENTS A MOUNTING
L PAD FOR KEYSTONE TURRET #1593-3.

6 TOTAL EACH CONNECTED TO GROUND.

These turrets are included in the
netlist as TRl 1 thru TR6 1.

7. ALL DIP IC's SOCKETED:
TI C93xxx FAMILY &
ROBINSON NUGENT ICB-223-S8TG, 3 PLCS.

8. There is one spare IC hole pattern.
The pattern has VCC and GND
connected as follows:

Location pins VCC GND

U126 20 20 10

9. EXAMPLE OF DIP IC DETAILS:

Pin 1 of
IC / socket""..~

I/5e, _< -Total no. of pins

11'"Reference designation
F

163 ".. IC typeL "74" is assumed.

10. See BILL OF MATERIALS DWG A56000B004, REV C
Text file B004TO1C.PRT

11. LOCATIONS WITHOUT A REFERENCE & IC TYPE:
ASSEMBLER SHALL INSTALL SOCKET ONLY.
NRAO WILL INSERT IC.

12. BOARD ASSEMBLER DOES NOT NEED SHEET ONE
OF THIS DRAWING.

------------------------------------------------------ 1-------------
TOP VIEW OF HOLE PATTERN

TOP VIEW OF PACKAGE 1

1234567891

NOTE: 0 12 ...... 74
Aseeoseoes 14.. 2 s72

THESE 2 SIPS ARE TO BE MOUNTED IN M eees ees 16.. 670

A 16 PIN DIP SOCKET. 2ee e e 21 67 66 B

68 TERMINAL PIN GRID ARRAY Es se 1.07 MAX 220 0
(68000RC) Fe e SQUARE 24.. se 62

Gee. se Ii 2s o
USE SOCKET PINS:
ADVANCED INTERCONNECTIONS
# 1-KD-68-33TG

Heee. ess
J e eseeeses
Ks e ee ee ee ee

28.. 2 eo58
30.e ee 56

I 32e::::o::ee: :e 54

33334444455I35791357913

PIN PLCC SOCKET
URNDY # QILE84P-410T
UTSIDE DIMENSION OF SOCKET:

1.4 SQUARE

DETAIL "A" DETAIL "B"

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DEFORMATTER CARD ASSEMBLY DETAILS

Size Document Number REV

C 56000Z009 (Z009002.LAY) ,C

Date: October 20. 1992Sheet 2 of 2
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1 SHEET
B SIZE

PARITY CTRL

K014D01.PAL

U31
D009T01.ABL

L008D02.SCH

2 SHEETS
A SIZE

FFT SEQ

K022D01.PAL

U156
D009T15.ABL

U189
D009T16.ABL

L008D19.SCH

2 SHEETS
A SIZE

CROSS TRK PAR

K015D01.PAL

U78 U79 U80 U81
D009T02.ABL

U55 U56 U57 U58
D009T03.ABL

2 SHEETS
B SIZE

DEMUX DLY

K019D01.PAL

U38 U39 U68 U69
U88 U89 U119 U120
D009T06.ABL

1 SHEET
A SIZE

BARREL ROLL

K020D01.PAL

U60 U83
D009T04.ABL

U59 U82
D009T05.ABL

L008D03 - D06.SCH L008D07 - D08.SCH L008D07 - D08.SCH

2 SHEETS
B & A SIZE

RAM READ ADR

K023D01.PAL

U135
D009T07.ABL

U134
D009T08.ABL

L008D13.SCH

1 SHEET
A SIZE

DTACK

K024D01.PAL

U214
D009T17.ABL

L008D22.SCH

1 SHEET
B SIZE

INTR LATCH

K025D01.PAL

U180
D009T24.ABL

L008D23.SCH

1 SHEET
A SIZE

VALIDITY

K021D03.PAL

U62 U63
D009T14.ABL

L008D14.SCH

1 SHEET
B SIZE

SERIAL SHIFT

K026D01.PAL

U160
D009T26.ABL

L008D28.SCH

REPRESENTATIVE
LOGIC

K014D01.PAL

K015D01.PAL

K015D02.PAL

K020D01.PAL

K020D01.PAL

K019D01.PAL

K023D01.PAL

K023D02.PAL

K021D03.PAL

K022D01.PAL

K022D02.PAL

K024D01.PAL

K025D01.PAL

K026D01.PAL

ABEL SOURCE

D009T01.ABL

D009T02.ABL

D009T03.ABL

D009T04.ABL

D009T05.ABL

D009T06.ABL

D009T07.ABL

D009T08.ABL

D009T09.ABL

D009T10.ABL

D009T11.ABL

D009T12.ABL

D009T13.ABL

D009T14.ABL

D009T15.ABL

D009T16.ABL

D009T17.ABL

D009T18.ABL

D009T19.ABL

D009T20.ABL

D009T21.ABL

D009T22.ABL

D009T23.ABL

D009T24.ABL

D009T25.ABL

D009T26.ABL

D009T27.ABL

D009T28.ABL

D009T29.ABL

D009T30.ABL

U31

U78 ,U79 ,U80 ,U81

U55,U56,U57,1U58

U60,U83

U59 , U82

U38,U39,U68,U69
U88 ,U89 ,U119 ,U120

U135

U134

U70 , U72 ,U96 ,U99

U100

U73

U97

U71

U62, U63

U156

U189

U214

U215

U216

U217

U218

U219

U179

U180

U181

U160

U95

U192

U198

U178

SCHEMATIC
SHEET #

L008D02.SCH

L008D03 - D06.SCH

L008D03 - D06.SCH

L008D07 - D08.SCH

L008D07 - D08.SCH

L008D07 - D08.SCH
L008D07 - D08.SCH

L008D13.SCH

L008D13.SCH

L008D14.SCH

L008D14.SCH

L008D14.SCH

L008D14.SCH

L008D14.SCH

L008D14.SCH

L008D19.SCH

L008D19.SCH

L008D22.SCH

L008D22.SCH

L008D22.SCH

L008D22.SCH

L008D22.SCH

L008D22.SCH

L008D23.SCH

L008D23.SCH

L008D23.SCH

L008D28.SCH

L008D18.SCH

L008D19.SCH

L008D23.SCH

L008D29.SCH

FUNCTION

PARITY CTRL

CROSS TRK PAR

CROSS TRK PAR

BARREL ROLL

BARREL ROLL

DEMUX DELAY

RAM READ ADR

RAM READ ADR

TEST PAT SEL

OUTPUT

OUTPUT

OUTPUT

OUTPUT

VALIDITY

FFT SEQ

FFT SEQ

DTACK

SEL 0-6

SEL 7-16

SEL 17-26

SEL 27-36

R/W

LACK

INTR LATCH

IPL

68K SERIAL

R/W

68K CLK

IRQ7

HCB

TOP LEVEL FOR ENTRY

INTO REPRESENTATIVE LOGIC

DRAWINGS FOR ALL DEF PALS

VLBA CORRELATOR PROJECT
NATIONAL RADIO ASTRONOMY OBSERVATORY
SOCORRO, NM

Size Document Number " REV

B DEFTOP PAL

ILi .LLB : [3 7 -L -L -A , 1.7J / I. i1C L 1 Vl

Tl+ -A a -~--4 I a _ 1 C)'7 SJr'-"--- 1 ,-of



HARDWARE FUNCTIONALITY OF PARITY

PAL 22V10 on L008D02.SCH

M UX PARITY CONTROL
A O/E SEL

A 16/8 SEL

MUX PARITY CONTROL
B O/E SEL

B_16/8 SEL

MUX PARITY CONTROL
C O/E SEL

C_16/8 SEL

SMUX PARITY CONTROL
I O/E SEL

D16/8 SEL

I

8
9

10
11
12
13

1
2
4

I
I-

u?
A EVEN
B6
C ODD6
D
E
F
G

i A
74F280

L008D03 .SCH

8
9

10
11
12
13

1
2
4

I
I-

U?

A EVEN
B
C ODD
D
E
F
G
H B
I

74F280

L008D04 SCH

8
9

10
I 11

12
13

2
4

I
i-

U?

A EVEN
B 6
C ODD
D
E
F
G
H
I

74F280

L008D05 SCH

8
9

10
11
12
13

1
2
4

U?

A EVEN
B
C ODD
D
E
F
G
H
I

74F280

5

6

D
IL008D06.SCH

I

PAL IMPLEMENTAT ION

PAL 22V10 on L008D02.SCH
D009T01.ABLI

I
I
I
I
I
I
I

-J
I
I
I
I
I
I
I
I

I
I

I
I
I

-- I
I
I
I
I
I
I
I
I
I
I

I U31

DO09T01 .ABL

L008D02 .SCH

liar 
mom 

zmt=- am== 9=cm= 
I

VLBA CORRELATOR PROJECTVLBA CORRELATOR PROJE

NATIONAL RADIO ASTRONOMY OBSERVATORYNATIONAL
CHARLOTTESVILLE, VACHARLOTTESVILLE, VA
Title

PARITY CONTROL PAL

Size Document Number REV

B 56000K014 (K014D01.PAL)

I
I
I
I
I
I
I
I
I

I
I

I

I

L

I LdLe: Hp J- -L 4, 177 / E-:)il t:-- 1.. 1 Ul 1

I I
I I

U?

I 8 AEVEN 5
10 B 6

1 C ODD 
I

12 F 
I

4Bi

I 74F280 I

I

4L008D0SCH

II

L - L008DOB scH I
I

U? I

8 5

I 8 A EVEN I
10B
11 C ODD 6D12
13 EF

2 G
4H

I 74F280

L008D04 .SCH I

I!

U?
8A EVEN 5

9

10C ODD 6

1 D|
13E

1 F
2G
4 H

I 74F2.80 I
I L008D05 .scH_ _I

?A EVEN 5

B
1C ODD 

F

i D,
| 74F280

L008D06 .SCH

son Bom

GESINEW Mo ===

Tla - - . -
a r, r i d 1 g Q 7 C-,'hi g= t- 1 of



TRK0 = 1
TRK 1 12
TRK 2 13
TRK 3 14

SYS TRK A 15

PAR 16 16
PAR 8

TRK SEL> 18
TRK S EL 19

MODE 0 =1I0

MODE 1 Ill

P 16/8 SEL 112

CK8 CLK

OE/

01

03 04

TRK SELn:
Selects 1 of 4 tracks.

MODE:
0- Pass all tracks.
1- Substitute SYS TRK for

the selected track.
2- Invert selected track's

data whenever bad
parity is detected.

All terms not shown,

U78, U79, U80, U81
N2

D009T02 .ABL Title

LOG8D03 - D06.SCH Size E

A

Date:

see equations!

LBA CORRELATOR PROJECT

ATIONAL RADIO ASTRONOMY OBSERVATORY
HARLOTTESVILLE, VA

CROSS TRACK PARITY ACTION PAL 1

document Number REV

56000K015 (K015D01.PAL)

-,

02

April 4, 1997Sheet
1 of



TRK 4 I1
TRK 5 12
TRK 6 13
TRK 7 I4

ISYS TRK A 15

PAR 16 >16
PAR 8 17

TRKSMODE0 

110

MODE 1 Ill

P 16/8 SEL 112

r.,TsnooCLK

OE/

TRK SELn:
Selects 1 of 4 tracks.

MODE:
0- Pass all tracks.
1- Substitute SYS TRK for

the selected track.
2- Invert selected track's

data whenever bad
parity is detected. CLOCK ENABEL CONTROL

PAR 8 FOR PARITY COUNTER

P 8 SEL CLKEN 0

MODE 2
PAR1I6O
MODE 2-----CLK EN 10

I PAR.8.. .

I

IJ

All terms not shown, see equations!

U55, U56, U57, U58

D009T03 .ABL

L008D03 - D06.SCH

VLBA CORRELATOJOK1UJE CT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

CROSS TRACK PARITY ACTION PAL 2

Size Document Number REV

A 56000K015 (K015D02.PAL)

-I- -r-% - -9r -r-I -- I r

Date :
April 4 , 1997 Sheet 2 of



IC 1TKO DeMux MODE 0, 1, 3

TKI
DeMux MODE 2, 4

TK2 D dTK2 TK2

DeMux MODE 5

C TK3

DeMux MODE 6

dTKl
Delay MODE 1

TK3 D dTK3 dK

Delay MODE 2

LdTK3
Delay MODE 3

TEST DATA
TEST MODE

I2 DeMux MODE 1, 3

TK3 Z Z 4IDeMux MODE 2, 4, 5, 6

Ctrl0 I5 TKI
Ctrll 16 DeMux MODE 0

Ctrl2 1 7
Ctr13 I8 dTK2
Ctrl4 19 Delay MODE 1
Ctrl5 110

Ctrl6 Ill dTK3
Delay MODE 2

TKO
Delay MODE 3

TKO
Delay MODE 11

TEST DATA

TEST DATA 112 TEST MODE

DeMux MODE 3

DeMux MODE 4, 5, 6

TK2
DeMux MODE 0, 1

TK3
DeMux MODE 2

dTK3
Delay MODE 1

TKO
MODE 2

TKl
MODE 3

TEST DATA
TEST MODE

DeMux MODE 1, 3

DeMux MODE 2, 4, 5, 6

TK3
DeMux MODE 0

TKO
Delay MODE 1

TKl
Delay MODE 2

TK2
Delay MODE 3

TK2
Delay MODE 11

TEST DATA
TEST MODE

OE\

Ctrl decode table A

Ctrl6 Ctrl[5..0] DeMux MODE DEMUX FUNCTION

o h00 0 4 Tracks in 4 out, pass thru

0 hOl 1 Tracks 0 & 2 in, 4 out. 2 bitstreams on 1 track.
0 h36 2 Tracks 1 & 3 in, 4 out. 2 bitstreams on 1 track.

0 h03 3 Track 0 in, 4 out. 4 bitstreams on 1 track.
0 h37 4 Track 1 in, 4 out. 4 bitstreams on 1 track.
0 h35 5 Track 2 in, 4 out. 4 bitstreams on 1 track.
0 h3F 6 Track 3 in, 4 out. 4 bitstreams on 1 track.

Notes:
1 In Demux mode; eg 4 bitstreams to 1 track, TRO input

is routed to TR\3 output.

U38 , U39 , U68 , U69 D009T06 .ABL

U88,U89,U119,U120 L008D07 - D08.SCH

Ctrl decode table B

Ctrl6 Ctrl[4..0] Delay MODE TEST-DELAY FUNCTION

1 0 0 Output test data on the 4 outputs.

1 3 3 1 bit delay. 1 bitstream on 4 tracks.
1 2 2 2 bit delay. 1 bitstream on 4 tracks.
1 1 1 3 bit delay. 1 bitstream on 4 tracks.

1 hll 11 1 bit delay. 1 bitstream on 2 tracks.

See sheet 2 for more info on delay.

K019D02. PAL

K019D02. PAL
Delay Functions

VLBA CORRELATOR PROJECT
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CHARLOTTESVILLE, VA
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TRACK DEMUX-DELAY PAL

Size Document Number REV
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28 24 20 16 12

29 25 21 17 13 9 5 1

30 26 22 18 14 10 6 2

31 27 23 19 15 11 7 3

1 bit stream on 4 tracks

29 25 21 17 13 9 5 1

30 26 22 18 14 10

31 27 23 19 15

L

6 2

11 7 3

1 bit stream on 4 tracks

3 BIT DELAY 1BIT DELAY

28 24 20 16 12 8 4 0

29 25 21 17 13 9 5 1

30 26 22 18 14 10 6 2

31 27 23 19 15 11 7 3

L 1 bit stream on 4 tracks

2 BIT DELAY

16 14 12 10 8 6 4 2 0

17 15 13 11 9 7 5 3 1

16 14 12 10 8 6 4 2 0

17 15 13 11 9 7 5 3 1

L 1 bit stream on 2 tracks
1

1 BIT DELAY

&

The Track Recovery Card cannot provide single bit delay
when 1 bit stream is recorded on more then one track.

VLBA CORRELATOR PROJECT
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Input sel = 0

tO TO

tl Tl

t2 T2

t3 T3

t4 T4

t5 T5

t6 T6

t7 T7

Formatter Roll of 0
DEF Roll of 0

3 bit address to Roll PALs on the DEF card.

Input sel = 1 Input sel = 2 Input sel = 3

tO TO to TO tO TO

tl T1 tl Tl tl T1

t2 T2 t2 T2 t2 T2

t3 T3 t3 T3 t3 T3

t4 T4 t4 T4 t4 T4

t5 T5 t5 T5 t5 T5

t6 T6 t6 T6 t6 T6

t7 T7 t7 T7 t7 T7

Formatter Roll of 7 Formatter Roll of 6 Formatter Roll of 5
DEF Roll of 1 DEF Roll of 2 DEF Roll of 3

Input sel = 4

tO TO

tl Tl

t2 T2

t3 T3

t4 T4

t5 T5

t6 T6

t7 T7

Formatter Roll of 4
DEF Roll of 4

Input sel = 5

tO TO

ti Tl

t2 T2

t3 T3

t4 T4

t5 T5

t6 T6

t7 T7

Formatter Roll of 3
DEF Roll of 5

Input sel = 6

tO TO

ti Tl

t2 T2

t3 T3

t4 T4

t5 T5

t6 T6

t7 T7

Formatter Roll of 2
DEF Roll of 6

Input sel = 7

tO TO

tl Tl

t2 T2

t3 T3

t4 T4

t5 T5

t6 T6

t7 T7

Formatter Roll of 1
DEF Roll of 7

Notes:
1. tx= inputs to roll PAL.
2. Tx= outputs of from PAL.

U60, U83 D 009T04.ABL
U5 9, U8 2 DO009T0 5 .ABL
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P2 TEST CYCLE

Pl0 ND NFINTERVALINVALID\ NNIINVALID\ Seq 1, Bit 14

P11 NEW FFT\ Seq 1, Bit 15

P23 68K TEST EN

Note the read address can back up several times per
fringe cycle.

RAM READ ADDRESS NEW FFT\
RAM ADR 9 P7 R1
RAM ADR 10P8 ONES E ONESP ROZPRE
RAM ADR 11P9 rPl7 1OiP5

NEW DELAY\P14 5 P16 [ J/
DelayInterval

NEW FRINGE\ P22 R
C

If during the fringe interval, the window pulse

New nonsequential data bits being written
into the BUFFER RAM.

1029
NEW DELAY\WRITE INITIALIZATION EVERY 4ms
Seqlbl3 3 --NEW FRINGE\ URED INITIALIZATION L
Seqlb6_

Dela Interval

Multiple fft cycles wide

ZEROS I

ONES

OZ=ONESP* ZEROS

OZP
1029

NEW FFT\ INHIBITS OZP IF PRESENT I

RE\

NNI_INVALID\ AT BEGINNING OF FFT.
NEW FFT\ IS AT THE END OF THE FFT.

FFT VALID

NEW

TEST

LATCHED STATE=O
(INVALID)

NEW FFT SETS AGAIN

P18 VCn IN ABL
P19
P20
P21

1=VALID

ONE OF 4 CH
IN PAL

ALL INPUTS MUST BE
TO FORCE INVALID.

ZERO

FUNCTIONS:
1. DATA VALID\ BIT from RAM controls validity.
2. When the read address transitions to 0 in the interval

between write and read initialization, declare invalid.
The read address should only transition to zero before
write initialization or at read initialization.

3. If output goes invalid (0) then hold invalid until:
a. NEW FFT
b. 68K TEST EN

4. Force FFT VALID true during:
a. During FFT TEST CYCLE.
b. Upon cammand from 68K.
c. During NEW FFT.

5. For modes with overlap of 32 or 64, the input
ND_NF_INTERVAL_INVALID\ gives a negative pulse.
When this occurs in the interval from NEW DELAY to
NEW FRINGE, latch the output invalid.

K021D03: THE 03
IS AN ARTIFACT
SINCE THERE IS
ONLY ONE SHEET.

20V8
SEE L008D14.SCH
U62 AND U63
U62 .JED

SEE D009T14.ABL

VLBA CORRELATOR PROJECT
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CHARLOTTESVILLE, VA

Title DEFORMATTER

FFT VALID PAL

Size Document Number REV

A 56000K21 M:\DEF\DEFPALS\K021D03.PAL
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Also used to inhibit counter clear
when sequencer 3 is being loaded by the uP.

To Seq3 counter clear.

New Fringe duration

ration

SII
INGE_EN\ I I[ I I

Tic (combinatorial -input)
'IC P41 <i

,Tic

cleEn

cle\

4. 128ms

68k rcvs fnct to enable TestCycle 68k disables TestCyclE

lc13 lmsTIC

TO SHT. 20, THEN SHT. 23
TIMING NOT CRITICAL AT THE 32 MHz CLOCK LI

PAL2

K022D02 .PAL

qTROLS SWITCHING TO SELF TEST PATTERN.
P19 ON SHT. 14
; cl31msDLYm

L008D19 . SCH
U156 D009T15.ABL

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

FFT SEQUENCER PAL 1

FFT du
S eql c

NEW FR

c13 ims

SYNC_T

c 13 ims

TestCy

TestCy

P7

b

i - - .1 -



-D

C

0 G RA NEW DELAY\

RAM, prevent NEW DELAY so RAM address
is not affected during this time.

D

C

-GDVNEWDELAY\

U189

DO09T16 .ABL

L008D19. SCH
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MODE:
0= Overlap
1= no Overlap

MODEo SR 0..5

CLK EN 2

I-- CLK EN
CLK EN 1 SECONDARY STORAGE

23S8 PAL
FUNCTIONS:

* 6 bit sync counter.
* RCO to next stage.
* Sync reset.
* Sync load from internal storage register.
* Count by 1 or 2

When counting by 2:
The state of the LSB is determined by LSBctrl

* Internal storage reg to caputure the current state of counter.
* Secondary storage clk enable logic.

RA6. .RAl1

K023D02 . PAL

Note: remember each address state produces 2 bits to the FFT engines.

MODE=O
(overlapped FFTs)

-4 cycle
gap

CK16 IL J ! J7 I[__i---LF
CAPTURE \

CapFF

NEW FFT (Load)

Clk En j11_ _

A B

MODE=1
(non overlapped FFTs)

-4 cycle
gap

CKI6

CAPTURE\

CapFF

NEW FFT (Load)

Clk En 2 I
A B

MODE = dynamic
(for oversampled FFTs, 1-4 512 pt shown)

,4ccl 4 cycle -4 cycle -4 cycle
gpgap gap gap

CKl6 FI i~J J J F h L L 7I F F J J h L LIF J F F
CAPTURE\ I E I FIIE 

CapFFI I I
II

NEW FFT
1i ILV~III

MODE
I I II

Clk EnI IIIIIIIII I

A B C D A B C

Sequence:
A -Strobe counter contents into secondary storage.
B -Load counter from secondary storage.
C -Strobe counter contents into secondary storage.
D -Load counter from secondary storage.
E -Capture counter gets loaded with 0, thus CAPTURE\ stays low.
F -Capture counter gets loaded with ff.

Count sequence is as follows:
FFT cycle 1 - 0 2 .. 508 510 512 514
FFT cycle 2 - 1 3 .. 509 511 513 515
FFT cycle 3 - 512 514 .. 1020 1022 1024 1026 last 2 states of ea
FFT cycle 4 - 513 515 .. 1021 1023 1025 1026 are in 4 cycle gap.
FFT cycle 5 - 1024 1026 .. 1532 1534 1536 1538
FFT cycle 6 - 1025 1027 .. etc

U135

D009T07.ABL

L008D13 SCH
VLBA CORRELATOR PROJECT
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BUFFER RAM READ ADR COUNTER (RA0..RA5)

Size Document Number REV

B 56000K023 (K023D01. PAL)

IDte Anri 4 4. 1997I5he't i of
L/R %-L - " i NlL 11 -s f 1 J J " rliV. C. 1 v i u



23S8 PAL
FUNCTIONS:

* 6 bit sync counter.
* Sync reset.
* Sync load from internal storage register.
* Cnt En is RCO from previous stage (U136).

* Internal storage reg to caputure the current state of counter.
* Secondary storage clk enable logic.

MODE:
0= Overlap
1= no Overlap

CAPTURE \

CLK EN 2

CLK EN
CLK EN 1

SR[6. .11]

-f -

SECONDARY STORAGE

RCO from previous stage ___________________________

LOAD
RESET

CNT/LOAD
\ -.fl -.. . __ _

1
CNT/RESET

U134

See timing on dwg K023D2.PAL D009T08 .ABL

L008D13 . SCH

VLBA CORRELATOR PROJECT
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Dae.pi 4,l9Ihet2o

6

6 BIT COUNTER

I

I ~IIII

1 1

RA[6 _ _ 11]

III

I.,

ME
NEW FF

G NEW FRA]

April 4, 1997ISheetDate:- 2 of



80ns delay 160ns delay

DTACK cannot go low >50ns before data is ready to be read by 68k

U214

D009T17 .ABL

L008D22 . SCH

VLBA CORRELATOR PROJECT
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ADR[l. 3] ®ADRn

FC [0. .2] FCn

_________AS ADRn 68K INTERRUPT ACK

ADRn 68K INTERRUPT ACKFC _

AS

- f r. - P16 _.

131msTic

NF

Varies from -32usJ
to 4ms depending on mode -I

/LI - If MASTERIRQ duration is >l.6us then IRQ4 equation must be
to make the request de-asert by the time 68K finishes it IA
The 1.6us is based upon a 12.5mhz 68k.

NTERRUPT ACK

P20 2

P19 IRQ2

P18

The 131msTic is aligned with NewFringe, the 68k neads
it aligned with New Delay.

P17 d13lmsTic

n I
I -- I /

V-i7 [)

changed
CK cycle.

ND mi

d13 ImsTic

U180

D009T24.ABL

L008D23 .SCH
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I ADR[I..3] 

ADRn

IFC 

[0 

.2] 

FCn

IAS 
> 

AS 

ADRn 

68K 
INTERRUPT 

ACK

FCV------ 

----

I

jua e : iiprii 4, iyy i 15neet .i 0 i

i

1

A rri 1 /I 1 Q 0 '7 1 cooi-
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ADR=6 D

C

CSERIAL EN\

Active when loading ctrl words
into Bit Shufflers. Prevents 3st
contention within Xilinx.

68K must select another adr.
after the serial load is complete.

Synchronizing FF'S

CK.78

START

LOAD\

TC\

CLK (XILINX\L)w

OR Load U159 with 8 or 16.

CLK (XILINX)

One or the other! /Loading the Xilinx personality requires the slow clock.

All other words will be shifted out at 12.5 MHz

SERIAL OUT CTRL

XILINX PRGM CTRL
The XILINX's D/P input control.
The 68k takes D/P low before sending program words into XILINX.
The XILINX will then drive this signal high upon being successfully programmed.

i o

LFirst of 16

U160

D009T26 .ABL

L008D28. SCH

Xilinx Barrel Roll and Data Invalid
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FLOOR PLAN

C SIZE
K012Dl0 .XIL

CONTROL TIMING

IIB SIZE
K012D06.TIM

SPARE 3
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adr= 360,001 BRgainl

SEL2
adr= 360,005 BRgain2

SELl
adr= 360,003 BRroll

/I_ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ I _ _ _I _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1].I

SELO
SELl
SEL2
SEL3
SEL4
SEL5
SEL6
SEL7

DECODER

Note: SEL5-7 not decoded.

n 2
KD[0..7] I'll,

19

16
15
14

GAINO

GAIN5

GAIN[0..8]
D1 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

11
Ec_1

DO 2
Dl 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

11

1.1

DO 2
D1 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

11
1

RDY3

DO D NEW FRAME IR

C

IR DISABLE\

D1 D

SEL3 Cladr= 360, 007 BRrdy C

0 = NORMAL

DCO CONTROL BIT FOR SPECIAL POLAR MODE #2
1= SWAPD PALS SWAP ODD NUMBERED CHANNELS WHEN

CWSWAP COMMANDED
SEL4

ADR= 360,009 O_ i=_NORMAL PIN 62

0= SWAP

68K INTERFACE

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

XILINX BARELL ROLL CONTROLL

Size Document Number REV

B 56000K012 (K012D02.BLK)

U?

Dl Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK
OC

74F574
U?

D1 Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

CLK
OC

74F574
U?

D1 Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6
D7 Q7
D8 Q8

> CLK

OC
74F574

SELO

CONTROL

K012D07.XIL E SIZE

dSTROBE

A[l..4]

68K SEL\18 STROBE

GAIN8

I 
I

m

C

18 GAIN9
17 GAIN10
16
15
14
13
12

19 NEW ROLL0O NEW ROLL[0..3]]

18 NEW ROLL1
17 NEW ROLL2
16 NEW ROLL3
15 OLD ROLLO
14 OLD ROLL1
13 OLD ROLL2
12 OLD ROLL3

OLD ROLL[0. .3]

19

Date : April 1, 1997 Sheet 2 of 12



adr= 360,00x

NOT USED

USED AS CK8NOT

CK16f ,P11 "Q2NOT USED

ik

XACT FILE= ROLL9 .MAC

XILINX INPUT PADS

VLBA CORRELATOR PROJECT
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A & B COUNTERS

ZZZZ]IC SIZE

K012D08 .XIL

A & B ROLL MUXES

LII I B SIZE

K012D11 .XIL

Notes:
* One of 4 identical logic functions, except as noted.
* Each of the 2 XILINX dwgs (K012D08.XIL & K012D09.XIL)

conatin the logic for 2 functions depicted on this sheet.
* The WAIT function is only implemented for RDY3 which generates

the IRQ. The other 3 RDY signals are not used.

NEW DELAY\ I

NEW FRAME0

This is a pseudo random counter that is to function
similar to a 74269 counter.

GAIN represents the amount the BUFFER RAM's Read
pointer has gained on the write pointer.

________ ____ _____ _____ _____ _____ __------------__

T(

D D D D D D D D D D D

O~AD
_ v + 1 1 1, 1 d. 1 . I 1 I 1 , I d. 1 I

GAINO
GAIN1
GAIN2
GAIN3
GAIN4
GAIN5

GAIN9
GAINlO

STOPO

Tcnt0 j

C

ExOR

NOTE:
Roll by 16

tracks 0 thru 15 and 16 thru 31.
legal combinations

Truth Table
NEW NEW
FRAME RCO DELAY\ FUNCTION

0 0 0 Strobe Old Barrel Roll
0 0 1 Do Nothing
0 1 0 Do Nothing
0 1 1 Do Nothing
1 0 0 Do Nothing
1 0 1 Strobe New Barrel Roll
1 1 0 Do Nothing
1 1 1 Strobe New Barrel Roll

NEW ROLL 0 3
OLD ROLL 0 4
NEW ROLL 1 6
OLD ROLL 1 5
NEW ROLL 2 11
OLD ROLL 2 12
NEW ROLL 3 14
OLD ROLL 3 13

1
9

MUX SEL

CLOCK ENA

U?

Al QA
A2
Bl QB
B2
Cl QC
C2
D1 QD
D2
WS
CLK

74F399

2 A ROLL0

A ROLL 1

1 0 O LA R O L L 2

15 <A ROLL 3 I

NEW FRAME 0

CK8\ :O= 0P CNT STROBE\0

Hold current state until reset
~reset

I COWAIT - a NewDelay is going to back us
up thru a NewFrame; so wait I
until we see the second NewFrame.lI

I CO\ D K

0=counting

Q-

We are going to get a second NewFrame
because NewDelay is backing us up
thru a NewFrame boundry.

This logic is implemented only for PHASE CENTER 3

ROLL A-B CONTROL

NOTE: For low bandwidth modes the 68k changes the GAIN word during the observation.
This can cause the counter to get loaded with any value.
However, this should be okay because there will not be a NewDelay until
the counter can expire. The NewDelay is what resulted in the loading of
a new GAIN value. The coincidence of NewDelay and the counter counting is the
only combination that can have an adverse effect.

In other words, the GAIN value loaded must be correct only to ensure the proper
decoding of line 1 in the truth table above.
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C & D COUNTERS

LI IIL C SIZE
K012D09 .XIL

NOTE:
Roll by 16

tracks 0 thru 15 and 16 thru 31.
legal combinations -

C & D ROLL MUXES

2I2jILB SIZE
K012D12 .XIL

Notes:
* One of 4 identical logic functions, except as noted.
* Each of the 2 XILINX dwgs (K012D08.XIL & K012D09.XIL)

conatin the logic for 2 functions depicted on this sheet.
* The WAIT function is only implemented for RDY3 which generates

the IRQ. The other 3 RDY signals are not used.

NEW DELAY\

NEW FRAME0

i +

1-

This is a pseudo random counter that is to function
similar to a 74269 counter.

GAIN represents the amount the BUFFER RAM's Read
pointer has gained on the write pointer.

I1D D D D D D D D D D D

LOAD

GAINO
GAIN1
GAIN2
GAIN3
GAIN4
GAIN5
GAIN6
GAIN7

STOPO

Tcnt°

ExOR

m _1_-1-I
wrutin TaD1e

NEW NEW
FRAME RCO DELAY\ FUNCTION

0 0 0 Strobe Old Barrel Roll
0 0 1 Do Nothing
0 1 0 Do Nothing
0 1 1 Do Nothing
1 0 0 Do Nothing
1 0 1 Strobe New Barrel Roll
1 1 0 Do Nothing
1 1 1 Strobe New Barrel Roll

NEW ROLL 0 3
OLD ROLL 0 4
NEW ROLL 1 6
OLD ROLL 1 5
NEW ROLL 2 11
OLD ROLL 2 12
NEW ROLL 3 14
OLD ROLL 3 13

1
9

MUX SEL

CLOCK ENA

U?

Al QA
A2
B1 QB
B2
Cl QC
C2
Dl QD
D2
WS
CLK

74F399

2 A ROLLO0

7 <A ROLL 1

10 A ROLL 2

15 A ROLL 3

NEW FRAME 0

CK8\ )O P CNT STROBE\0

Hold current state until reset

I rD II

D C WAIT - a NewDelay is going to back us
up thru a NewFrame; so wait
until we see the second NewFrame.

JCO\ 3 I

0 =counting

We are going 
to get a second 

NewFrame

because NewDelay is backing us up
thru a NewFrame boundry.

This logic is implemented only for PHASE CENTER 3

ROLL C-D CONTROL

_1

NOTE: For low bandwidth modes the 68k changes the GAIN word during the observation.
This can cause the counter to get loaded with any value.
However, this should be okay because there will not be a NewDelay until
the counter can expire. The NewDelay is what resulted in the loading of
a new GAIN value. The coincidence of NewDelay and the counter counting is the
only combination that can have an adverse effect.

In other words, the GAIN value loaded must be correct only to ensure the proper
decoding of line 1 in the truth table above.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFROMATTER

XILINX BARREL ROLL CONTROL

Size DocumentNumber REV

B 56000K012 (K012D05.BLK)

I

'LQ Lam:.. " rz L1.1 1I 1JJ , I.j1 J. "z-- %.- -. 1 v.L y!

T--- - L 1-

}

5 of 121Date: AIDri 1 1. 1 9g71.Shee-



NEW DELAY\R

NEW FRAME [--

RCO i

STROBE NEW BR I
SIRQ TO 68K

BR = Barell Roll

DELAY:
o Effective delay = +- 1 bit.
* Actual Delay = (bits gained) +- 1 bit.

Bits Gained = The amount the write pointer gains on
the read pointer during a New Delay Cycle.

NEW FRAME signal:
1. Strobe enable to new Barell Roll value.
2. Loads a counter with a value =

(Write pntr gain on Read pntr) - 1 ???

RCO = 0 -The counter is counting.

NEW DELAY\ _

NEW FRAME

RCO

\ ]j IRQ TO 68K

STROBE NEW BR I

NEW DELAY\7[

For this case the parity counter will get strobed
2 times, but doesn't matter since the
counters are not reset.

NEW FRAMECO----

RCO

Do Nothing I STROBE NEW BR I
J IRQ TO 68K

NEW DELAY\ _

NEW FRAME [n [--'

RCO

\ . IQ TO 68K

STROBE NEW BR I STROBE NEW BR I

STROBE OLD BR I

1 2 3 4 5 6 7 8 9 1011 31 1 71 92 22 2 2 72 12 32 52 72

RCO

STROBENEW BR I
IRQ TO 68K

Delay = -1, thus the bit that produces the
New Frame pulse gets swallowed.

The count must be short enough so that RCO is not active
in this case because the New Frame bit gets swallowed.
We we not see the New Frame repeated!

1 2 3 4 5 6 (7 8 (9 111111111122223 5 7012345678

RCO

STROBE NEW BR I

STROBE OLD BR I

STROBE NEW BR I

! IRQ TO 68K

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

BARREL ROLL CONTROL TIMING

Size Document Number REV

B 56000V003 (K012D06.TIM)

Date: April 1, 1997 Sheet 6 of 12

NEW NEW
FRAME RCO DELAY\ FUNCTION

0 0 0 Strobe Old Barrel Roll
0 0 1 Do Nothing
0 1 0 Do Nothing
0 1 1 Do Nothing
1 0 0 Do Nothing
1 0 1 Strobe New Barrel Roll
1 1 0 Do Nothing
1 1 1 Strobe New Barrel Roll

9



SELO-

DO-

SELl

.ec CLOCK ENA

.rd RESET

SELO

D4

SELl

used

adr= 360,00x

D4
P44
PIN IQ

,001

DA

Al .a .x P62

A2 .b SPARES
SPECIAL

A3 .e POLAR
MODE #2

DO .d
.k SEL4

ADR = 360,009

bit

D7
P52
PIN IQ

D3
P40
PIN IQ

68K INTERFACE

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE, VA

Title DEFORMATTER

XILINX BARELL ROLL CONTROL

Size Document Number REV

E 56000K012 (K012D07.XIL)

7 of 12
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1=OLD ROLL

1=OLD ROLL

.ec CLOCK ENA

.rd RESET

ROLL A & B CTRL



N FRAME2

EA Q XEB Q XEC -

.X RSTaF.a CO Ed S

___.__.d RET

XOR3 b FFPb F{F b Tb

XOR2 .d _d Qd Ld
eAG.eIGA e G

GAIQYNQY
.ec CLOCK ENA -e LOKEAec CLOCK ENA

.rd RESET "-- ------ RESET k.d RESET kREE

GAIN0

q ..... N FRAME2

N FRAME3

CLOK EA X ENEe CLCKxNAEdHRSE

.b UPF b F F-I.b

d d).d L.d )
e " . e 9Q.eGQ
QY-QY QY- QY-

.ec CLOCK ENA ec CLOCK ENA ec CLOCK ENA
rd RESET kr RESET k d RESET REE

.iTPSi

EW FRAME3 P25 Q2 N FRAME3

CK8 . ik

NEW FRAME2 P21 Q2

CK8 ._ik

GAIN 0.10

N FRAME2

-di I L
7JOP a D Q a cnt

.a F ..ec CLOCK ENA
X XOR3

Nd .di

.ec Cc" CLOCK ENAk

.rd.RESET

X .OX
.O

NC9d QSND9 A F Q Tnd

e

CLOCKCEOAK ENA

rd RESET .k

NEW DELAY 1

.rd RESETk

C8CK8

GAIN4

STOP2

GAIN9

N FR QXA

~~b
_d

QY

ec CLOCK ENA
.rd RESET k

CKS CK8"

NC8

ND8

<N FRAME31

N FRAME21

.di
DE Q XR0

b
IdI MUX SELECT2

1

ec CLOCK ENA
.rd RESETk

CK8"

TT

.c I T I ,,
Yd, MUX SELECTS

Qy___771 _P53
PINOldRollSel3

1.ec CLOCKEN
.rd RESE

T
EN Used in DataVal Xilinx.

k When true accert old
CK8" validity, else current validity.

ROLL C & D CTRL

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER
XILINX BARREL ROLL CONTROL
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C--- X->-B

D

1'CK16 P STBO\ PSTB2\ NEWFFT\ ClockEn0
FFT TEST

Y.P_STB1\ PSTB3\ NEW FRINGE\ C ROLLO CYCLE\ NEWDELAY\
P 1 P 0P9 P8P5 PP3 2P4 P

A BA A A A

CK8I1 C AA c AB -B AD C AE C AF
E

D  E
D E E

D
D  

ED

NEW FRAME0

A A A A A A
NEW_DELAY\A B B B B BD BE

E E E E E

D D D D D

SPARE 8

A A A A A ALERAE IBBB CA C CB C CC C CD C CE C C
E E E E E

D D D D D

B_ROLLO

AA A A

SPARE 9 B BBCDA C D C DE C DF
E E E

D DD

NEWFRAME2

A A A A A A

68B N B B B68K_iA\2 2C EA C EB C EC C ED C EE
E E E E I E

SAE1 L1 DD D D D D

A A A A A A
NEW FRANE3 N

B
D B N BD

-- BFA C FC C FD C FE C FF
E E E E

D D D D D

A42

A A A A A A

A3lPI 1  
B NBNBB1N B

EE D
E E

D  
E

ED ED D DED

A2 0 OII% %

A° A A ° A 0. O A O II

68K SE \1 NP BN

DO D1 SPARE 4 D2 SPARE D3 NEW FRAME D4 SPARE 05 SPARE 2
INPUT IRQ\ INPUT RC03
D13 D9 TEST POINT

ROLLO is on this pin. Comes from Data Invalid Xilinx and goes to the sense input of 68k.
Not used by ROLL Xilinx.

Notes: 1. SPARE 1 - SPARE 10 are connected to the DATA VALID Xilinx.
These may be used as test points as long as both Xilinx's aren't configured.

VCC 22,64
GND 1,43

A ROLLO AROLL2

A ROLL1 A ROLL3
IP

P78 I P77 P7611P751 171 PROD CLE

DOUT

BB B
C AG C AH
E

D
E

D

DDN

1-IP'Q7j SPARE 7

BA BA X--2-
C BG B H
CD C N

E E DIP

B-ROLL1
I Q

7
I N__ROLL2

-lP BN ROLL3

A 
A

B N

C CD 

C CHSA 

T AL O

SE D PAE5 PCILIOARMDE#

I j6 B__ROLL3

DI D DROLLS

D6Q6 C ROLL2

A A Bn 

B N

C DG C DH
E E 16I~

D D 0465 CEOL

SPARE 6
AI IB B

C D C EH ffE EH TP
1 SNAP\ TO PALE FOE

O E E16j SPARE 5 SPECIAL POLAR BODE #2

-IP'
-Q6I 0 ROLL3

A A -Li
B B
C FG C FE
E E -16~

OQ0D0ROLL2

-IPI9 Q 5 0 ROLLO

09i

D6 C ROLLI D7 SPARE 3
OldRollSel3
TO DATA VALID XILINX

/ //SEEET 10 OF 12
///

7 BARREL ROLL CONTROL//
K012D10.XIL

Size C



MUXES
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1=OLD ROLL
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SERIAL CTRL REG

I/O SPAREO In PBI test fixture- data source for DELAY WORD
I/O SPARE2 In PBI test fixture- clk source for DELAY WORD.

I/O SPAREI ROLLO input from TRC, gets routed to XI_SPARE4

I/O SPARE3 TESTEN to associated Play-Back Drive.

DELAY & CONTROL

INV[0..7] INV[0..31 _

DLY[0 .. 6]DLY[..6]

A SIZEN FRAME\O
K013D02 .BLK

DATA INV[O..3]

IN 1997, THE ORIGINAL DATA INVALID XILINX
DESIGN WAS COPIED AND THEN MODIFIED TO
MAKE A VERSION TO BLANK THE MKIII / IV
HEADER POLLUTION.

SEE MORE DETAILED NOTES ON SHEET 2.

N FRAME \ 1

OldRollSel
CK8

I I I I INV[4. .7]

1 -l - - DLY[0. .6]

N FRAME\2

N FRAME\3
OldRollSe

DATA INV[4..7] -

CK8

NEW FRAME\O
NEW FRAME\1
NEW FRAME\2
NEW FRAME\3
OldRollSel3
CK8>

TEST CYCLE EN

NEW FRINGE EN\

MISC I/O PADS

K013D03 .XIL

dDATA VALO
dDATA VALldDATA VAL2

dDATA VAL3

JE SIZE
K013D04 .BLK
DELAY & CONTROL

K013D05 .BLK

dDATAVAL4
dDATAVAL6
dDATAVALE
dDATA VAL7

E SIZE

bNEW FRAMEI
bNEW FRAME2
bNEW FRAME2
bNEW FRAME3

cTEST CYCLE EN

<TRTETCCEN

bNE FRNEN

B SIZE

OVERALL BLOCK DIAG

K013D12.XIL B SIZE

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE, VA

Title DEFORMATTER

DATA INVALID XILINX

Size Document Number REV

A 56000K013 (K013D01.BLK)

68K SD

68K 5 CLK4

68KEL CLK4

68K 5CLK5 >

FLOOR PLAN

K013D09.XIL C SIZE

111 III
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L
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Used in PBI TEST FIXTURE only.
Clk source for DELAY WORD.

I/O SPARE2

I/O SPAREO

Used in PBI TEST FIXTURE only.
Data source for DELAY WORD.

C SIZE

DELAY & CONTROL

K013D06 .XIL

z I/O SPARE3I (TEST DRIVE x)

Ctrl signal to the PBD via the MUX CARD.
Enables TEST DATA & TEST CLK to and back
from the PBD.

IN THE ORIGINAL VLBA PERSONALITY, INV[O..7] GO TO

SHEETS 4 & 5.

INV [0..7]

IN THE NEW (ALTERNATE) MARK III / MARK IV PERSONALITY
INV[0..7] ARE RE-ROUTED TO THE NEW BLOCKS, SHOWN
FUNCTIONALLY BELOW, AND ARE GATED BEFORE CONTINUING ON
TO THE ORIGINAL DESTINATIONS ON SHEETS 4 & 5.

ORIGINAL PERSONALITY GENERATED FROM INV.MAC, INV-C.MAC AND INV-R.MAC
THE MCS FILE IS NAMED DEFCTRL.MCS

NEW PERSONALITY GENERATED FROM MK3INV.MAC, MK3INV-C.MAC AND MK3INV-R.MAC
THE MCS FILE IS NAMED MK3CTRL.MCS

FOUR COPIES
FROM INV[0...7] ABOVE

ONE FOR EACH NF[0..3]

NEWFRAME SIGNALS COME FROM
SHEET 3, USING THE INPUT PINS
OF THE BUFFERED NF OUTPUTS 4 4

3 CLK 3 CLK

NF 0

NEW FFT __

FROM INV[0. .7] ABOVE

NEW LOGIC

ALTERNATE PE

TO BLANK OUT
RSONALITY FOR MARK III

HEADER POLLUTION

ORIGINAL

NEW
INVO

INVl

DEFORMATTER
NEW OUTPUTS GO TO
ORIGINAL DESTINATIONS
ON SHEETS 4 & 5.

Serial

/IV

FORCE DATA INVALID
ON NEWFRAME

REMOVE THE FORCED INVALID
ON THIRD NEWFFT AFTER
THE NEWFRAME

program control register

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DATA INVALID XILINX

Size Document Number REV

B 56000K013 (K013D02.BLK)

Date: November 17, 1997 Sheet 2 of 12
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Note: 12-12-91 The 1 clk time difference between the two can be compensated for
by the programmed delay loaded into the DataValid counters.

RAME\ 0

NOTE1

THE FOUR NFO THRU NF3 SIGNALS
ARE USED ONLY IN THE MK3CTRL.MCS VERSION
TRUE VERSIONS OF NEWFRAME WERE NEEDED
TO FORCE DATA INVALID AT EACH NEW FRAME

THESE GO TO
(FUNCTIONAL

THE NEW CLBs ON SHEET 6
LOGIC SHOWN ON SHEET 2)

To 68k Sense input

From TRC

From ROLL Xilinx, true for 125ns when a NewDelay causes
us to back-up across a frame boundry.

OldRollSel

OldRollSel3 P4 Q2
PAD

i1

MISC INPUT/OUTPUT PADS

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFORMATTER

XILINX DATA INVALID DELAY & CONTROL

Size DocumentNumber REV

B 56000K013 (K013D03.XIL)
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This is a pseudo randam counter that is to function
similar to a 74269 counter.

The delay value/counter aligns the DATA INVALID bit
with its correspondent data bits.

Barrel Rolls <16 are taken care of on the Track Recovery bd.
ROLL3 takes care of rolls by 16.

/OldRollSel coincided with
counter active; thus we
need to inhibit the first
occurance of RESETO.

This is a pseudo randam counter that is to function
similar to a 74269 counter.

The delay value/counter aligns the DATA INVALID bit
with its correspondent data bits.

from

pass

COUNTERS
C SIZELIIIIIIII

K013D07.XIL

COUNTERS

C SIZE

K0l3DlO . IL

Data Invalid Delay Counters 1 & 2

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFROMATTER

XILINX DATA INVALID DELAY & CONTROL

Size Document Number REV

E 56000K013 (K013D04.BLK)

CK8\ 
CK8

force inval
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This is a pseudo randam counter that is to function
similar to a 74269 counter.

The delay value/counter aligns the DATA INVALID bit
with its correspondent data bits.

Barrel Rolls <16 are taken care of on the Track Recovery bd.
ROLL3 takes care of rolls by 16.

/'_OldRollSel coincided with
counter active; thus we
need to inhibit the first
occurance of RESET2.

This is a pseudo randam counter that is to function
similar to a 74269 counter.

The delay value/counter aligns the DATA INVALID bit
with its correspondent data bits.

from

K013D08.XIL

K013D08.XIL

Counters
XILINX logic

K013DII.XIL

K013DII.XIL

Data Invalid Delay Counters 3 & 4

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title DEFROMATTER

XILINX DATA INVALID DELAY & CONTROL

Size Document Number REV

E 56000K013 (K013D05.BLK)
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NA e CLOCK ENA.rd RESET

SER CLK S SRI
.i SER CLK L

68K L CLK4 P56 Q
PAD

SERIAL CONTROL REGISTER

PAD Q J JL I r

Delay the Serial Data I/O SPARE0 SERIAL PROGRAM WORD INPUT
PAD SRA RGA ODI

P46 P45 Test fixture use. AND SECONDARY STORAGE
68KSCLK PA--AD I/OSPARE2AND SECON

F = A + !A
FAKES A LOGIC 1
A MUST BE CONNECTED TO SOMETHING
SO CONNECTED TO NFO ARBITRARILY

- 1 In4

SOURCE OF NF[0..3] IS FROM THE INPUT PINS
OF THE FOUR BUFFERED NF OUTPUTS ON SHEET 3

IN THE ORIGINAL PERSONALITY, INV[O. .7 ] GO TO SHEETS 10 & 11

IN THE ALTERNATE PERSONALITY FOR MARK III / IV, INV[0. .7]
GO TO THE NEW LOGIC ON THIS SHEET, TO BE GATED BEFORE
CONTINUING ON TO THE ORIGINAL DESTINATIONS.

?3
'E x

.b

dQ
eG

: ec CLOCK ENA
rd RESET

.k

I THIS LOGIC IS THE NEW SUPPORT FOR THE ALTERNATE
MK3CTRL. MCS PERSONALITY.

I THE ORIGINAL INV[0. .7] ARE ROUTED HERE AND GATED
BEFORE CONTINUING ON TO SHEETS 10 AND 11.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

XILINX DATA INVALID OELAY & CONTROL

Size Documsent Number REV
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.ec CLOCK ENA
.rd RESET

Data Invalid Delay Counters 1 & 2

VLBA CORRELATOR PROJECT
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Title DEFORMATTER

XILINX DATA INVALID DELAY & CONTROL

Size Document Number REV
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ENA

D.a

,CK8

Data Invalid Delay Counters 3 & 4
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XILINX DATA INVALID DELAY & CONTROL

Size Document Number REV
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SP5 IS SWAP\ TR TEST CYCLE EN

COMES FROM ROLL P5 I cl3msTICENSP ' 131msTIC_EN
XILINX;
(SPCL POLAR#2P1 P0 P9 8

C A B

*1

ROLLO to 68k Sense-- 7
input from TRC /
(VIA P37) ;/ FROM ROLL XILINX

V OldRollSel3
SP4 SP3 SP2 SPI

A

B
C AD
E

D

[P3 P2

A

B
C AE
E

D

A ROLL 3
bDATA DATA DATA
INV2 INVO INVI

A

B
C AF dAAA

0lll INV2dDT * I

I T-

TP TP bDATA bDATA
rcol rcoO INVO INVI

171PROD CLE

DOUT
Tp

A A A
AAdDATA B B
C H INVI A

E E C ldDATA CE dDATA TpEIE IN
v

O INlEJD INVI Q

0 0 D IN
DIN

AA A A A A A
pB CNTO-0 B CNTO1 B CNTO-2 B CNTO-3 CNTO4 CNT-5 B CT-6B

NEW FRAME\O 1 C MA C B CC MC C D o E C MF
C E CNT1-0 E CNI- CNT-2 CNT1 E CNT-4 E CNT15 E CNT18- E

D 0 I D 0 0 D
IUi

HQ
7  

DATA INT3

A A -2

I B 

B
BH M BI RC I C BJ COO

XOR E C dDATA INV3
D-DTI

P
1A

P
MNEW FRAME1 1

dDATA INV41

A

B
C CB
E

D

A
B
C DB
E

D

*1

A

B
C CD
E

0

A

B
C CE
E

0

A A

B B

E CF XOR1 E

U 0

A

B
C CM
E

D

USED IN ALTERNATE PERSONALITY
(MK3CTRL.MCS

*H

A

C CI
E E

D

A

B
C DI
E

D

0

TJA

B
C CJT

EJQ61 TERM COUNT 0

C DJ

ED Og

IIE g BROLLI
OO

AA A A A A A
b B CNT2-0 B CNT2-1 B CNT2-2 B CNT2-3 B CNT24 B C CNT6

bNEW FRAMEO 2 C EA CT3o C EM Cl EC CNTED CNT3-3 '' EE CNT34 C EF CJF3 6 N3
S NE CE C CNT3-2CET E ED4

D 0 D 0 D 0 D

MEW FRAME\2 [:3
USED IN ALTERNATE PERSONALITY -
(MK3CTRL.MCS

P

SP7 [23

A A
p B DLY1 7B DLY3

NEW FRAME\3 2 CDGA DLYD EB C/GM,. C DCC GCni- DLY2

V4X iD LX
bNEW FRAME2

bNEW FRANE32

P
NEW FFT\ 2A

UP6j

p

p I

ABA A

BBSR R5 B R7

C JB SR2 C JC SR4 JSR6

E E E

f i l l I I I I I I I I I I I I I II)
I l 1 ° o i 0o 1 ioI 0 1 io 1

P34 IP3 S P360OP l S l0

SP8 I/O SPO 5P9 I1/O 5P1 SPlO bNF EN\

ROLLO signal from TRC

Used in PBI TEST FIXTURE as source of DELAY WORD (SI

*I

A

B
E XOR3

D

HIp
6QE C ROLL 3

A A 2~1-B B
EM XOR2 R I RCO3 C'E ET 3 RCO2 T7

Q6o DATA INV4

D DP5

A

B
C FM
E

D

UQI DATA INV5

A A AI!

B B dDATA

E NV dOATA EN
INT4 D F DATA INT5

HIp
-Q(, D ROLL 3

A A A A A A -~~
N OLYS B INV3 B DLY7 B INV1l INV5 B dDATA
C DE C OF C DO C DM C DI C DJ INT7pfT
E DLY4 E INV2 E DLY6 E INTO E INT4 E I

D D D0 D D DQ dAT0IV

I

AIB
C HG
E

D

A

B
c IG
E

D

A

B
C MM
E

UH

C IIU

-(a
8

A A
B INT7 B DATA
C H MINV C MJ INVb I4

Q
5

I dDATA INV6
D D 0

HII
-Q

3
I

A A
N B
C II C IJ -~
E E -I5 AT IV

D D QglDTAIT

T

Q 68K 5 CLK4

A A A A &71F*7
B SR9 B SRll B SR3 B SR15

C JE SR8 C JF SRI0 C JG SR 2 C JH SR14/JI j 6

E R8 E QO E R 68K L CLK4
0 D 0 D ~ [D2i 9 Z

ACLK

FQI1 FQ+ QI QF 0FI IOQ+ fQ F 5T bAI FQI FbQI FQ+ ll ON/P

NF EN\ FFT TEST I/O SP2 68K G RA TEST DRIVE x DATA 0 RA
in TEST POINT 18 SPARE NEW FRINGE I/O SP3 INV7 NEW DELAY DATA INVALID XII

CYCLE S-CLK5
'--To PBD via MUX CARD Filename = K0131

D DLY Mx) Used in PBI TEST FIXTURE as source of DELAY CLK (SC DLY Mx)

LINX

D09 . XII

12

DCLKjf

CK81 1AA ,
Fm

vcc
GND

22,64
1,43

i

i

/
SHEET 9 OF 1C SIZE
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DE DF DG
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2-1 Muxes

.i

DATA INV O 82 Q2 DATA INVO

PD

ik

DATA INVl

DATA INV2

DATA INV3

, CK8

P81 Q2 DATA INVl

PAD

ik

P67 02 DATA INV2

PAD

.ik

P71 02 DATA INV3

PAD

ik

A ROLL3 P84 02
PAD

B ROLL3 P68 02
PAD

Old Roll1Sel

IRCOO -I
NotCountint0

N FRAME \O

.di

.a C

Y

Y
d G

ec CLOCK ENA
.rd RESET

.di

DATA INV0 .a ADInv-2
DATA INV2 .b F

.c
.cX DInv2-0

*Y Q
.dG

.e

.ec CLOCK ENA

.rd RESET .k

.di

DATA INVI .a A XDlnvl-3
DATA INV3 .b F

.Y

QX DInv3-1

.e

.ec CLOCK ENA

SPECIAL POLAR MODE #2

L SWAP\
to sheet 11

Iswap.i

swa \ Pi Q2
PAD

ik

ResetO

k

Q Resetl

CaptureValidity

NewDlnv0 . a CD O 0
.b F
.X

NewDInvl .XcI

. O ec CLOCK ENA
rd RESET .k

.te i~
NewDInv2. a CE

-b F
X

"
Y

NewDlnv3 c

.d G

N .rec CLOCK ENA
. d RESET

4X 012

OI3

0

1TN[ ~~~I _____________I_______

.d RESET

.a LAJI

.b F

.QX

OlInvl c

rd RESET

S.rd RESET

Q NewDInvO

.k

0 NewDInvl

.k

Q NewDInv2

4

0x NewDInv3

0

Old ValidityOld Validity
Assertion

.di

.a C Q OldInv0
bF

QY
Reset0 .c

QX OldInvl

QYL Q
.dG
.e

_ec CLOCK ENA
rd RESET .'k

di

._a CHOljdInv2
bF

QYF
Resetl .c _

QX OldInv3

QYQ
.dG

_ec CLOCK ENA
rd RESET .'k

.PoAD- dDATA I N0 1

ok

L. 'S Q "- 5 dDATA INVI1

ok

.
t 

Q"-83PADdDATA 

INV3

ok

L-.._A,
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I uuz 2rd u

] F ore DATA INVA LDI

> 0 i i 1 lp i i i i m i

i

i -iF

J.uat e r esDruarY 1 1, 1 7 7:l t5 1 u i v v i 1. -,

.;AI ki
i

EA.k

10 ofnat- P - 1 1

di

a Al
.b F

.QX

.QY

.QX

::::nvo 

c

d G

e

. ec rr.nru rrn

di

a AF

.b

.QX

.QY

Inv2 c

QX

QY

.d

OldInv2 e

. ec r-r.nru urrn

di

a CI

NotCountintl 
b F

X

Y

X

Y

d G

N FRAME\1 
e

'eC CLOCK ENA

.rd 
RESET

di

AH

.b F

.QX

.QY

In-%r3 .c

.QX

.QY

.d G

Oldinv3 e

. ec rT nrTr arTA



2-1 Muxes

.i

DATA INV4 P65 Q2 DATA

PAD

ik

DATA INV5

DATA INV6

DATA INV6

P63 Q
2 

.iDATA

PAD

.ik

IE2.iDATA

P58 Q2 * DATA
PAD

.ik

Q2 * DATA"

PAD

C ROLL3 .P66 Q2

*ik

.i

D ROLL3 P61 Q2

PAD

*ik

QidRoliSel

RCO2

NotCountint2

iN FRAME\2 

di

INV4 DATA INV4 a IJDInv4-6

DATA INV6 a b
. X

from sheet I0 YF

Se DInv6-4

.ec CLOCK ENA

.rd RESET .k

.di

DATA IV5 .a IIQx N DInv5-7

INV7 DATA INV7bF

c.- D nv7-5

.e

:ec CLOCK ENA
rd RESET .k

ii i i

di

.a

F

'ec CLOCK ENA
.rd RESET

Q -Reset2

k

Q Reset3

CaptureVal idi ty

NewDInv4 .a L HG Q 0_ I4

RESET .k.

diT["
NewDInv6 .a [ IG --_pL

Xew o n v 7 c x!
.ecrd CLOCK ENA

. d RESET

0I6

0I7

i

11=-tt L ________________________ I
.di

env4 N

.ec CLOCK ENA
rd RESET

di

.di

Inv7r5 .

S OldInv7 .

i '-I _________.CLOC

Force DATA INVALID

f-

+

.x NewDlnv4

.k

QNewDInv5

.k

.k

QNewDlnv7

Q

Old Validity
Assertion

.di

.a Q Oldlnv4
bF

YF
Reset2 .c _

.QX __OldInv5

dG

.ec CLOCK ENA
rd RESET .k

.di

.a Q Oldlnv6
bF

.Y F
Reset3 c411

QX OldInv7
QYQ
dG
.e

.ec CLOCK ENA
rd RESET .k

_o

t '--'--

Lr1. o P62' dDATA INV5

ok

QI dDATA INV
PAD

ok

Q Q. P60 dATANV7

PAD

. ok

t f =-

ENA
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di

.a DI

NotCountint3 
-b F

X

Y

.c

X

Y

d G

N FRAME\3 
'e

-eC CLOCK ENA

.rd 
RESET



---------------------------------------------------------- I
PUn

l68K SD 14

68K S CLK n

68K L C2LK n

11
10

12
13 C

U?

SER QA
QB

>SRCLK QC
SRCLR QD

QE
RCLK QF
RCLR QG

QH

QH'" 9

74LS594
U?,

14 SER QA 15
1

11 S QB 2

11SRCLK QC 3
SRCLR QD 4

QE1Q
12RCLK QF 6
1 RCLR QG 6

QH

QH'

74LS594

A ROLL 3 A ROLL 3

B ROLL 3 B ROLL 3

C ROLL 3 C ROLL-3

D ROLL 3 D ROLL 3

NEW FRAME\[0..3] NEW FRAMEN

DATA INV [0. .7] DATA INV I

CK8n CK8

15 DLY 0
1 DLY 1 To each of the
2 DLY 2 4 delay counters.
3 DLY 3
4 DLY 4 Delay value depends upon mode.
5
6
7

Common logic

To each of the other 3 logic blocks

68K can selectively force DAT.
e.a. hiah # of cross track n

NOTE:
Roll by 16 legal combinations -
tracks 0 thru 15 and 16 thru 31.

One of 4fidentical logic blocks.

A ROLL 3

ROLL 3 takes care of 16 bit rolls.

Rolls <16 are taken care of on the
track recovery board.

NEW FRAME\ n 24.

16
17

DLY 4 18
DLY 3 20
DLY 2 21
DLY 1 22
DLY 0 23

1
CK8 "---11

13
12

U?

PE T

D7 Q7
D6 Q6
D5 Q5
D4 Q4
D3 Q3
D2 Q2
D1 Q1
DO QO

U/D
CLK
CET
CEP

74F269

DATA INVALID n+2

16 bit roll

DATA INVALID n

DATA INVALID n+3

16 bit roll

DATA INVALID n+1

CK8\
C' 14 , -

9
8 Delay
6
5
4
3
2

To Track Recovery logic

TEST CYCLE EN capture logic

block

A INVALID on a channel basis.
arity errors)

- I

bNEW FRAME\[0..3]

D iRAMs~ input dDATA INV CHn

C

D

C

RAM input dDATA INV CHn+1

counter aligns the DATA INVALID bit with the data bits.
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03 044 045 046 039 038 037 036

D> [>> SD z4>S CLK6 JCK16

IPAD IBUF OBUF IBUF IPAD ACLK IPAD GCLK
P16 P57 P13

U93 U94 U97 098
TO DO 0 a 0 aoDATAA TO DA

SDO SD1 SD2 SD3 SD4 SD5 SD6 T2 D-
T4 D2 2CO

U8 U29 030 031 032 U33 U34 035 T6 D 6 D

M4S1S0 M6
C CCC C FCCVCC S C16 VC1

FD FD FD FD FD FD FD FDC E
S CLK6 M41E M4_E

A -C

SD8 SD9 SDI 0 SD1 SD12 SD13 SD14 U95 U96 099 0100
TO DO 0 a DATAB DO

020 021 022 023 024 025 026 027 T2 Dl
SD70 0 0 0 0 D 0 T60 0D25 6 2C

D3 FDD3F

FD FD FD FD FD FD FD FD M5S1 51

CLK6FVCC E1 CR16 VCC EC

M41E M4_E
SD16 SD17 SDI 8 SD19 SD20 SD21 SD22

FD FD FD FD FD FD FD FD

SD24 SD25 SD26 SD27 SD28 SD29 SD30

CCCCCCC IOBUF OPAD
P77

S CLK6 F

U2 U1=:__ L CLK6

IPAD IBUF
P5

U48 051 057
SD27 0 0 CTRL BIT2

OBUF OPAD
P83

FD

U47 U52 U58
SD26 0 0 CTRL SITS

L CLK6 OBUF OPAD
P84

FD

U50 U53 U55
SD29 0 0 CTRL SITO

OBUF OPAD
P81

FD

049 U54 U56
SD28 0 0 CTRL MITt

L CLK6 OBUF OPADP82

FD

U77 U78

OSOF OPAD
U76 U75 P36

a 0 CLK EN

IPAD CK16
P27

IFD

U59 060 061
5D31 a a

L CLK6 OBUF OPADC P75

FD

CB31

ENABLE TEST DATA

U72 U62

a a TO

IPAD
P34

IFD

U73 U63

0 a Ti
IPAD
P35

IFD

U74 U64

ED-a 0T2

IPAD
P37

IFD

U85

IPAD
P40

U84

IPAD
P44

083

IPAD
P46

U82
ED-
IPAD
P48

U81LD-
IPAD
P52

U71 U70 CK16
DE IaFaD DATA EEL

IPAD CK1ib
P29

IFD

U65

'PD

066

IFD

U67

IFD

068

IFD

U69

IFD

T DATA

U101 U105 U113
DATA SLI QO Ah Aa O O-- 0MUX0

Q2 Af Ab 02l
Q2 Ae Sb D23

Ad FD
CLE Q Ac DATA SEL SO
CR16 CE Q Ab CB24 S

RND C Q6 Aa VCC E CK16

SRSCE M4 IE

U102
DATA SLI QO BhQi Mg

Q2 Me
Q3 Be

cR 16CE Q5 Sb

OND6 C Q6 Ma
GCLR Q7 Ba

SR8CE

U103
DATA SLI QO Ch

Q1i Cg
Cf

Q2 Ce
Cd

CLKEE Q5 Cc
CR16 CE Q6 Cb

CLR Q7 Ca

SR8CE

U104
DATA ELI QO Dh

Ql Dg
Q2-Df
Q2 De
Q Dd

CLK E CE Q5 
Dc

CK16 CE 6 Db
GNDC LRQ6 FDa

SR8CE

079 080

a 0 T DATA

IPAD CK16
P24

IFD

U42 U86 U88 U90 U92
S012 a a M450 SDlS a a M5SO SDlS a 0aM650 S021 0 0M750 S024 a a C524

C LKKL CLK6 CL CLK6 C L CLR6 cCLK6c

FD FD FD FD FD

U43 U87 U89 U91

S F13 a aDFM451 S016 a aM5l S019 a a M651 S022 a a M751

L CLK
6

C LCLK
6

C L CLK
6

C L CLK6 K

FD F~~DFDD

U106 U114
Ae DO 0 0 a MXi
Me D1

Af D2 C
Sf 03 FD

DATA SEL SO
CB24 El

VCC Si CR16

M4_iE

U107 U115
Ca I 0U a a MX2
Da 

D

Cb 
D
2 C

Db 03 FD

DATA SEL SO
CB24 E

VCC El CR16

M4_IE

U108 U116
Ce Do o a a MX3

De me JD1 J J J
Cf 02 C

DATA SELl SO ICB24 El

VCC E CK16

M4_IE

U109 U117

Ac 00 0 0a 0 MOX4
Sc
Ad D2 C

DATA SEL SO
CB24 E

VCC Si CR16

M4_IE

U110 U118A 0O oi__a O x0 E

0h 
D
2 CD3 IFII D

DATA SEL SO
CB24 E

VCC Si CR16

M4_IE

Ul1 U119

IDO o ---- MUX6
Dc 

D1

DATA SELI SnIO
CB24 Is II

M4_IE

U112 U120
cq IDO oI--Ol Mx7

Dh 1D 2  Ir-C I

DATA SELl SO ICB2-4 Is I

M4 -1E

LTA D

U121 U153 U122 0123 U145
a - a_1, a aNa

INT OPAD
M2_1 C C P7 6

FD OFD

CB31
CK16

U124 U154 U125

M2_1 C INV
FD

CB31
CR16

U127 U155 U128

a a a
_c  INV

M21 C
FD

CB31
CK16

U130 U156 U131

1 CK INV
M2_1 C

FD

CB31
CR16

U133 U157 U134

a a a
C INV

M2_1 C

FO
CB31

CR16

0136 0158 0137

0142 0160 04

M 1 C INV

FFD
CB31

CR16

U139 U15 C 16

U126 U146

a a

c OPAD
C P71

OFD

U129 U147

a a

C OPADC I P68

OFD

U132 U148

a a

OPAD
C I P67

OFD

U135 U149

OPAD
C P66

OFD

U138 U150

a a

OPAD
C P62

OFD

U141 U151

OPADC I P61

OFD

U144 U152

OPAD
C P60

OFD

VED FROM BSP-5, WHERE THE
C CENTER INPUTS GO TO ALL MUXES

SizeDocument Number REV
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Date: Se tember 8, 1995Seet 1 of 1

SEP 0 DERI
EVEN DELA3



U19 U100 UI01 U102 U55 U54

SDD > > > S

IPAD IBUF OPUF IBUF IPAD ACLK
P16 P57

U1 U7
ORWAS 02 IONWAS 08

CR24 MOSS CR24 HiSS

AND2 /AND2 /

AND2 /AND2

SD0 a oa SD12 0a 0

L CLK6L CLK6

FD FD

U4 U10
bRWA0 U5 bRWA0 U11

SD1 0 oSDI3 0 0

FD FD

O16 O15

FD FD

U58 U64bRWA0 U59 bRWA0 U65

AND2 /AND2 /

L CLK6 .. L CLK6

FD FD

U61 U67
RW0 U2 bRWA0 U 6 8

AND2 / AND2 /
SDL 

DLoCCCL L CLK6 c

FD FD

U71 070

FD FD

U72 U78bRWA0 U73 bRWA0 U79

LCLK6c CLK6S

AND2 /AND2
XDN2 21602

075U80

SD7 a a SD19 0a 0

L CLK6 L CLK6

FD FD

U75 081

5D8 2 a 85 D0 a 855

L CLK6c L CLK6c
FD FD

U86 U92ibRWA0 U87 bRWA0 U93 l

CH24 5N> S0CR24 88750

AND2 AND2 /

U89 U95

SD9 0 CaSD21 a a 01

L CLK6 L CLK6c

FD FD

bRA 

9 

RA rFD 
FD

SD25 aeaOCB25

.0 c06 SD24 a a CB24

UF OPAD L CLKS C
P39

"O&1" TOGGLE = CB24

SCO SDI SD2 5D3 0D4 5 S6 S D DS ODO 5510 SDil 0012 SD13 5D14 51 D7 S1

044 U45 046 047 048 049 050 051 036 037 038 039 040 041 042 043 08 09 00 0
SD 

SDipD

C C0 0 0C 5 7C 0 0C 0 0C 0 0 C C C C C C C C

PD P FD PD PD PD PD PD PD PD PD PD PD PD PD PDPD D PD P
SCOSS CLKIS S CLOIS

a SD9 SD20 SD21 SD22 SD24 SD25 SD26 SD27 SD28 SD29 SD30

C OBUF OPAD
FD FDi FDP77,FD IFD lFD IFD s 6 FD 1FD FD D FD D FD D

UCI 83 SD3 a9

:::D ::: t F

0109 0114 0120 LL0 cDR P

L CLK6 c OBUF OPCB31P84
FD ENALE TEST DATA

U112 U1I5 U117
SD29 0 a CTRL HITS

OBUF OPAD
P81

U111U116 U118
SD28 0 0 CTRL BIT1

L CLK6 OBUF OPAD
P82

FD

U139 U140 U157 U160

OPA 0O1PAD OBUF OPAD
U138 U137 P36 P28
r---" N CLEE CE Ul158 U5

I PAD CKI 6
P27 OBUF O PAD

IFD P3

U134 U124 U141 TOE U142 T0A

IPDC1 CP34CLR
I1FD GND GND NFDCE FDCE

U135 U125 U143 TIB U144 TIA

IPAD 1 C CK6C
P35 CR CL

IFD GNDJ GNDI
FDCE FDCE

U136 U126 U145 T2B U146 T2A

0 2 C EI PAD C 1 E CK16 P7 L IDGN FCIFC

U287 U127 U147 T3B U148 T3A

0 3 CE 0 0 CE
IPAD CK16 CE T. o I
P40 CR CL

IFD GND GDI
FDCE FDCE

U286 U128 U149 T4B U150 T4A

P44CCR CL
IFD GNGD

FDCE FDCE
U285 U129 U151 TSB U152 TSA

P46CL
IFD GN

FDCE FDCE
U284 U130 U153 T6B U154 T6A

IPAD CK C K E
P48 CR CL

IFD GNDJ GNDj
FDCE FDCE

U283 U131 U155 T7B U156 T7A

5IPAD gK16 CE C1_
j 

C

IFD - GND GND
FDCE FDCE

U13 U132 U161 U162

IPAD CKI6 IPAD CK16
P29 CP24 C

IFD IFD

"0&1" TOGGLE TOGGLES BETWEEN

EVEN DELAY CENTER INPUTS WHEN

MUX FIELD IS 0, 1, 2 OR 3

MUX 0
U163 U164 U167 U169 U170

T0A 
O 

r ' ' ' i 

0 OR 2 , 0 0 2.4 OR 6 n,--S M2" i M OU

O165 0166 I U168 I
T4A , -.. 1 OR 3 0 ..
T6A 0, I- 5 OR 7 no Fj3m

MOs0 O 1- CK1 ! II MOS1 ,r
M2_1 0 I II M2_1

FD II vux INPUT
U171no U172SEL N

O0 0 r CK10 I .

U173 U174 I 2 4
T 7A . 3 6
MOS0 c, 0 CK1

FD

MUX 1
O175 O176 U179 , U181 O182

T0B 0 0 ,._ ' 0 0OR 2 .
0  

0,2 ,4 OR 6 1 0 r- D_ '" MIOUT
T2B ] -- --- " I OR 6 at I] ,3 5oR V " S --- ' "--
MIS0 s K6

r 
iI MISI • I MIS2 CKI 6 . I

U177 U178 I U180 I
T4B 1• .0 C-- Il OR 3 ..I
T6B , 0 0r I0 I5 oR 7 I
MIS0 sm D CK____ I II MIS1 51

U183 U184 II

T3B
MSO CK1 i

M2--1
FD

T7BJX22

U211 U212 U215 U217 U218
T0A m -.. " R0 2 .. ,,4 OR 6 D -.. " M2OUT
T2A O E ---- u v R 6 0 13 1,3,5 OR 7 0 01 I 2S0'I-------1 2 [--

M M235 E._?1 II M M2_1 M/M2 2 _ 1 K... D ... FD..
U213 U214 I U216 I

T4A , - 1 OR 3 -. /
T6A 8111 0 0 0 "I5 oR 7 ,l ] -

M2 S0 K MS

MM _1S0_

FD

U213 U224027U29 U3
T0BoA r- 0 0 ' i0 OR2 D -.. 0 ,4O 6 I -. ' - M3U

M3S0 S - c II M31 5 MS CI

U225 U2262 U2

M2s0 CK1... . I !I 3I 5

U223 U224 U2 U2 U3TSB 0OOR•02-4.OR- 3 I

FD F

MUX 4
U187 U188 U191 U193 U194 U259 U260 U303 U288 U275

TOA 0 0 R 2 0 02 40R6 0 M40T NOCOT 0 0 0 0 p R
T2A 0 0, 4OR 0 1.3.5OR7 , o aTDATA

N K 49 N4S2 0516 31 C SCK PAS CM_ 2_ 21M_

U189 U190 U192 l U261 U262 U302 0289 U276
T4A n -. 1 OR 3 112 MOT r--- 0 ! U0 RID1l

T3A .. .. 5nR 70T DATA 0 0 - .ID

M4S0 0 CK14 _4S !CB31 1 CK I N CKOPAD

M 1 C M2_ M2_1 ___C I P71

Cl FD OFD

U199 0190 02650U2660U306 U29 U27

TA 0 - 0 0 SN- 0TDATA

DATAa 8 0 RT 1 IDS I

M4S0 01 cK 0 CR31 1 INvc. OPAD

M2__I M2__I <[ < J P67
FD FD OFD

MUX 5 O M3OOT.. 0° . .. 09 029 RIDS

O9 0 0232 00CR31 CK1 INV CKOPAD
M5 201 MK62_IM51 0 < MS2 P6C76L

M XM4ouTDT A 0 I 0 ° 0 0 p lRID5
U219 U00o2U2032020206 cB31 c __ IiNV CK._ 6 I opAD

T4B 0•r o.0 LJ 1OR 3" 2 40R 6 .S-JM2_1 < < P66TI B !F0 I0 "II0 5OR 0 OR!0 0 0FD OFD
MSS0 - cK r I I M5s1 M 52 "K-

M6OOT~~~~~T DATA 0, ° __o ° ID<

T3B 0 0 5 R 0FD OFD
MSS0 5 CKI6 . lM 1_ M2_1 U271 0272 0297 0294 u281FD M7OUT 0i D 0 0 : 0 I RID7

T DATAn I I II r "U209 U20 CB31 cK.. c INzV cK.. < I opA
T5B D .- lM2__1 P61
T73 , 0 D 0----FD OFD
M5S0 ,'d- CK..q1

M2 01 0 p 2_1" <P6

FD

MUX 6
U235 U236 U239 U241 U242

T0A r.^ 0 OR 2 8 -. ,2,4 OR 6 D -,oM6OUT
T2A 0 0 0 "J 4 OR 6 1 i]= i3,5 OR 7 l1i 0 I0 "
M6S0 CK 6 I M6S1 5l I M 6 S2 -d- CK.. ,.... 'M.... M...

U237 U238 I U240 I

T6A 0 0 I 5 OR 7 0

M6S0 K1M6S

M2610M2_1

FD

U247 U248421U23 U5
T0B1 r-0 0 _ ' l0 O ,24O' r 7U

M7S0 CKI6 II MS1 5 7S ic"l
v 

C1[

U249 U2504625

T7SA 0 0 K6 I 71 5

M7S0 S• CK__!

FD

SUPPORTS:

1-4, 512, oVs4

BSP-1 DERIVED FROM BSP-3, WHERE THE
EVEN DELAY CENTER INPUTS NOW GO TO THE LOWERFOUR INPUTS OF THE MUXES, AND THE ODD INPUTS
GO TO THE UPPER FOUR MUX INPUTS (4-7)

Siz S~DoScmntNube

IDate September 1, 1995ISheet 1 of

U53 U52

CK16

IPAD GCLK

P13

U13 U14

bRWAO

IPAD IBUF

P20

U18 U17

=- 
LCLK6

IPAD IBUF

PS

REV

123

?75



CB24

CB25

~PI768K s CLK P57
68K L CLK P5

RWA0 P20 Not
Used

K006DII .Xll

I/O BLOCKS

P34P35 T

P37
P40 [3 \ REG

P46
P48 T6\
P52 T7\

P29 Ca Cik

P27eDataSel

BSP2XII.SCH

K006D02 .X02

________________ [

TO
Ti
T2
T3
T4
T5
T6
T7

CB24
CB2 5

CB24
CB25

CB24

CB25

BSP2XO2.SCH

BSP2X02. SCH

K006D02.X05

Shift Reg Ctrl Bits 18-23CB24

SEL AO

|~
SEL AlL

_________________ - -[ I

DataSel r B4 L, SEL BO

5 ,, i SEL BI/

BSP2X05. SCH

CB24 Shift Reg Ctrl Bits 0-5

-~SEL AO

- SEL Al

CJ2 SEL A2

SER DATA I CONTROL
WORD SER DATA OUT

CB2WD E O4

. 5 ,k SEL B0

CB25 SEL B2J

COoNTO
TO

Ti-

T2 -

T3 --

T4--
T5_
T6_T7 Z

TO

TI__

T2__

T3__

T4

T5

T6__

T7__

TO
Ti-

T2-

T3 --

T4 --

T5-
T6_

T7_

TOT1-

T2=_

T3__

T4_
T5
T6__

T7_

TO
T1

T2
T3
T4
T5
T6
T7

TO
T1
T2
T3
T4
T5

T7

TO

T1
T2

T3

T4

T5

T6

T7

TO

Ti
T2__

T3

T4
T5
T6

T7

TEST DATA P24

CB24
CB25

SCTRL BIT3
CTRL BIT2
CTRL BIT1
CTRL BITO

CB30 not used
CB31

S68K SD+nlP77

t liata ei

8 - 1
RIDO

8-
RID1

MUX 0

BSP2X07.SCH

K006D02.X08

B 88 - 1
RID2

8-i

RIDS
MUX 3

BSP2XO8.SCH

K006D02.X09

8 - 1
RID4

X5RIDS

BSP2X09.SCH

K006D02.XI0

8 - 1
RIDE

8 - 1
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K006D02.X01 BSP-2-WD.TBL
(IN HCB PROTOCOL)

BSP2XO1. SCH

Floor Plan Ctrl word format

P76 RAM

P71 [ RAM

SIGN
FFT
ENG INE

MAG

MODES:-
P68 RAM 1: 4

Vi-4E.TIM
NI-4E .TIM
NI-4E.TIM

NI-4F. TIMV-4E.TIMNI-4F. TIM

P67 RAM N1-4F .TIM

N1-4G. TIM

N1-4G. TIM
1:2

NI-2E.TIM

NI-2E.TIM
NI-2F. TIM

NI-2F.TIM
NI-2G.TIM

NI-2G. TIM
1:1

N1 -IF.TIM

N1 -IF.TIM

K006D02.X03

CB24 Shift Reg Ctrl Bits 6-11
CB25

DataSel

SER DATA IN
68K S CLK
68K L CLK

SER DATA OUT

KO06D02 .X04

CB24 Shift Reg Ctrl bits 12-17CB25

DataSel

SER DATA IN
68K 5 CLK
68K L CLK

SER DATA OUT

BSP2X04.SCH

K006D02.X06

Shift Reg Ctrl Bits 24-31

SER DATA IN
68K 5 CLK
68K L CLK

SER DATA OUT

P66

P61 1 RAM

M

U

x

P60 RAM

I

n--.) r-,nyv . aril
+ iNi 11 J 1 ti+

I I



c<-- B

CTRLB ITCRLBT
D

XI SPARE7 68K LCLK6 CTRLBIT2 CTRLBITO

P1[YYP7P 7 6P5 P P 2P84 P3P8 P1

I 0I O I 01 01I 
01IDI I 01

A GCLK

A A A A A A A
CK16 p B SDOB 52 B CB24 B B SD26 BB

I .. C AA C AB
5 2  

C AC C AD C AKE D2 C AF C A
L - E SD1 KK CB2

O D0DD 0D0D

7
MOSO-- -MOS Mux Ooso -

A A A A A A A
B SD2 B RDS2 B BOSi B MOSO TED B BT4B

ES 
3

E B5 P PC BA D C BB MS C BC C BD TR
2
CE E CE FT6C B

O D0DD 0 DD
U IL7 TRi ___ TEso_

7 ' ' ° " ?. "" -'1 .'' " '" °:°
- - - - Mux 1-----------

AA A A A A A
pB S0680 B Ri4 B RiS B B1S B B

68K 50 1 C'A D C CR D C CC C CD C CE C CFC COC H
E E E E E E

0 D D DDKD00

68K_SD+n

P8 P9P78 P77
I O III0II I 01

A A
B SD29 B SD0

EK A S028 EK A SD 31Y-'
D 0

MOS2 7
A A

B MO B
C BR C BI
K E

D D

o1'

TP-CB31

A 
A 

DAB B
Lc CI C CJ

E E -IP'

0 D 0g2

- -- -Mux2- -

A A A A A A A
B 5D8 B M2S2 B B2S1 B B2S0 B B

1 C DA 5D C DB MS C DC C DO C OKDEO C DO

DD D D D D0

--- -- Mux3- -

A A A A A A A
B D12 B 5010 B 43S1 B B3S0BB

RWAO 2 C EA 8013 C KB S1 C EC C ED C EE C EF C E
K0KE5011E E KEKE

D0DD D K D0D
2 L . °. .-o9 ° -.-

I2 lIIL - -

--- 7
A

B B2
C DH
E

D1"° 1

M2 Q6 R102

A A
B B
C DI C DJT

E M3 o6 RIDS
Test Data
Mux 2 & 3

- -I---
A A

BB
C EHM 3  

KCElE

D 0

-K- --- - Mux 4
AA A A A A A

pB S014 B B452 B B451 B B4SD B BBB
2C PA SD15 C PB MS C PC C PD C FE C FFC FOC P

3 9 E E SE S E E D E K

TD0DD A 0 0I D

TEST-DATA K---------------------
- - - -M- - --

AA A A A A A
pB §D18 B SD16 B BSS1 B M5SD B BBB

IC GA S19 C GB SD17 C GC C GD C GE C G
E E E E E E

TPXI K2- ---------------------------

---- MuxM- -- -

AA A A A A A
CaB B SD2DB R62 B 

A 
6C 1 B 6

SO
B B B B

C HA SD21 C HB B752 C HC C HD C HE C HF
E E E E E E KE

E
D  

,,, E
D
DED

6----Mu7 
---

AA A A A A A
"31 B B S022 B B7S1 B B7SD B BBB

2AC IA C \B S23 C IC C ID C IC IF
K EE K E KKE

0R R 0R0 KR3T0 0R 0R
AA A A A A A

CapBl B BBHBHBHB
Cp L ii2 C JA C JB C JC C JO C JE C JF C J

K EE KE E SE

SERIAL EB\
0EDRO TR TR2 TR3 TR4

[P31 RD3 2 M o3 P4 P 4P6 P4 P3 F 10T 41&42 4
WL ___P9± I ~ L J ~ ~ J L1 [3j ~ ~ ff~ ~Z

TR\ 0 TR\1

TP
CAPTURE CLKVCC 22,64

GND 1,43

TR\2
TP-M7S2

TR\ 3
TP-MTS1

TP-MUX7-1
TP-M7S0

TR\4
TP-MUX7-2

TR\ 5
TP-MUX7-3

TR\ 6

1 A

cIFI
E
D

R104

RID5

T

M6 7Q66RID0
A A

B B
H C 01 M C GJ TQ6 RD

D D - (Test Data
Box 6 & 7

-- - IUI

A A
M6B B

IHC HI C HJ T

E E Q
5

Q
3

07I
A A

B B
CHC 

II 
C IJ TQP

M7E 
DEK

'P
Q5 68K 5 CLK6

B ABA
THC JI C JJ T

S K I
Q
5

T R7 
AL

OQ OQIQI 00I OR /P
P491 P51 IP51 P52 P53 P5 P5

TP-MUX7-5
TP-MUX7-4 TP-MUX7-6

TR\7

Bit t-Shiff1 ps,-Persovnal ity 2

XIRESET
XID/P

XI_DOUT
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.di
MUX 0

.ec

.rd

Dual 8 to1

MUX 1

RIDO

Select Track Data
or Test Data

.ec CLOCK

.rd RESET
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MUX 4

Dual 8 to1

MUX 5

.di

Select Track Data
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