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S 0 4 12 .1 17 A 13 AD 13 6 1 LS2 S15 41 i uNER INTEG13- 2 16 ADERiS ADERiS 5A 13 L83 LS13 5 13 12 16 CLKI6

IS 4A4O 14IS I 14 ADORiS ADEDiS1 A 0615 LS 508 3

SH 503 SiS 6 C 6,S

IQS 193 017 ADERli2A50 8 S 9 uTP 6 S
157 ADE 1 S AD0512 1 AS 0717 10 LS SN 3 uS ERVI B TETS FlA00,1 AD~S AD0513 2 Al 028SS SN5I8 BiTIMETICELK FiB 7

ACLK32B 
1 ILK5SSI

161AME25 ADERiS 21A310 3 iB11ONUTSOTS
IS 13 5 ADDS ADDSR2L22SV NT1RF

16R8_ 1 A._ADD 12AS 1 L16R8_/

ADOiS23 AS

7C263
-8K X 8 ROMi

15F 18F 8AA

2CLS32A 1 7 ADDS AS 94

.... .A 01LS SH 4 -- ... [T7METI...... ,....
RT 4 I 11 R9 AD 1 l0 1L9 SH 41 B pT"IM......KlPIB-7

-AD 21 A SH 4RCV 3

CE DR ADER 54 4 LS2COP19 YSE

R AD 2 l 16 LS4 7517612ADR1 1A708 17 LSI5 P

16R8_ADR31 A1

FRINGE CYCLE/ INTEGRATION CYCLE SEQUENCER 20C

RADIX = 8192i 7c263
8K X 8 ROM

RACK 3 RACK 2RAK1AC0
MASTERINIT MASTERINIT hMASTERINIT

HASTES HASTEINIT HASTES HASTEINIT MASTER HASTEINIT HASTES VC
CONTROL CONTROL CONTROL CONTROL 9 R7CAD MSE NTEA t CARD ICARD R

MASTER SLAVE SLAVE S LAVE

PA2-19
PA2-20 FFT INIT TO MAC CARDS
FA2-21PA2-22
P2C-29>
F2C-27 5
P2C-26 SHORT TERM ACC READ TO MAC CARDS
P2C-25

I19G

ADDRO 8 AS 00 10 816 80 3
AD05 7 Al 0 10 8 7 SH 3
ADRS 5A2 02 11 S8 SH 3

A3 03 14 5 0SH 3ADOSS 4 AS 04 15 S 0 SN 3ADOSSADR 2 AS 05 16 821 SH 3
AS 0617 5SH 3

ADDOS A7 07 17 5 SH 3
ADDR9 22 A SH 3

ADES 721 A

A10G10 ENA

ADDRO 8 AS 00 9 824 SH 3AD052 6 Al 01 10 5 5 SN 3
ADRS 5 A2 02 1 5S2 5H 3

D A3 0314 S7SH 3
ADOSS 4 AS 04 14 5 0 SN 3
ADESS 2 AS 05 16 S30 829 SN 3
AD057 1 A7 07 17 S31
,,LLF3 AS 0
ADERlO22 AS

FU732B1 CLK

19 ENA

7C245A

20FS0 2 1 O19$1 3 I2 1 18
82 4 1 Q2Ii 17

13 Q2
S 5I4 Q3LSO 6 I5Q4 15

LSI 715I5 Q5 14

LS2 816 7- Q 13
TEST 17 IQ7 12

CLK32B CLK

1 6R8_

13A

M3CI017INT

$2 441 MAI I

15QS 5 4ARE5

LS 88Q 2 I SARA
CLK32A i1 DLY

20A
16 T DL3 Ii H 4 MCI0124

DL5

I 75QNI0A
DL6 11Di 1 12

DL7 2 0 BINT

18E 1 2 21 1TI6 TIN

DL93 03 1 IiIIT

DLI 0 T s

DLII 9 DLYE 7

DLY7S5 ECCP/NPTTDL7-

.4TO 355nSEC DELA
WITH0 4T16SECSSTEPS.

DL0 1----O 3 T7 ATE II

23A2 A Ti18Al Yl2 17 FRINHOE CYC ENRAS| FIC-23 DEFORMATER CARD0 FRINGE CYCLE ENARLE
A2Y10" <FRINGOE CYC EN AIFl PC20 FFT CONTROL CARE FRINGE CYCLE ENABLE

A7 Y3| 12 ITET CY ENA0| PIA-28 LONG TERM INTRO CARD 0 TE TICLONABYLEEN

A 2 
NOTNE, Y 

ENA 2 AS TR CADNTTETYC 
EN A

|F 

EYNL R TTA A Y7| NOTEINTNTELCYCCENA3 
A 3 C ARLLECAR INTGAINCCEEAL

VEE 19AA VE 19AB VEE 19AC

TO9--lT8 2 CO T16 2C
T1 31R T9 

3
,R2 T17

T2 4R3 TI0 4R34 3

T4 6 R4 T12 6 R4 55
T5 7 TI3 8-RS T2 R
T6 8R6 T14 8R T22 8R6
T7 9R7 T15 9R T23 9R

4310R-101-471 4310R-101-471 4310R-101-

MICROPROCESSOR SHI, SH3, SH4
vcc 301 32J 33J31 v o 39 PO 2 8 D D

Pl-2E/P PO. 1 38 Pl lA 1B 7 D1 D 1D 1Q
P19 X 0 37 P2 4 1 2 D

P0.3 35 P4 6A 3 1 4 D 3D 3 12PO.4A 4 4 Q18 X2 P0.5 34 P5 S B S S D S 5
P 33 P6 8 1 6 D 7 1

P0.7 32 P7 9 A 7 1 7 D 8D 7 19
RESET 9 RESET21 A1P2 . . ...9BA 1 L C 9L

uNEW FRINGE 122. 23 A0OG

IR \ 13 INT0 P2.2 23 AlI0HT25 4AS7
DATARDY 14 INTI P2"3 24 A1l74L97
uNEW INTEL 15 TO P2.5426 A13I229J

T P2 27 AI41 19
uTEST 2 P1.0 P2.7 3 1 2 1 E1

uSTOP 3 P1.1 3 1 El
Pl2 RD 17 1 4 6 RD OR PSEN

SH 4 FIFO BUSY 5 4 P1.3 WR 16 5 5 0i NH SH 1P1.4 PSEN . 1 6 6EAA S
PI6L/ 30 ALE LDHD 7 1

9H 4 FIF9 8P1.6 TXD 1I TX SH 11 0

9. 1 HEADER P1.7 XD RD1
87C51 SH 1 DAE 1 1 SELl5 = AIL*(WR+RD)

ADDR = 0000 TO 0FFF (INTERNAL PROG MEM)J_- 16L8

331
A12 1 15 SEL0\
A 21A T 14 SELl\

A14 3IYc Y2 SEn3L SEL2 SH 3

SELl5 S 01 YTO
G2A Y6 9 SEL6\, SB_ 5--- G2B Y7 7 --------- S.. . 4
74ALS138

321
AS 1 F L.10 WRS
A9 2 A TO 14 WRI\

S B Yi
Y3 12 R3\

PU6 .6 G1 Y5 1
SELO G1 Y6
WR 52A Y77. . ,R7\

74ALS138

VCC
R6 PU6

4.7 K

D2 4 17 BANESH 3

7 5 D3 iS17 GBANKS H SO
D444 uANK SH3

DS5 5 05S13 uBANKS SH4D 7 14 UBAN SH4D7 9DES S12uBAN K SH 4

03RO 03 13 6 DDE OHAOCLOK

74ALS574

0 70 1= 8000

28I
DO 801139 S SH iD1 3D 21 DA L RM SH1

D7 07 17 85 SH 1

08 6 S GS u 80X S1D4i 1 OLE1
DS 2] S Hi

D6 D 06 1uF SH1
D7 907 Q7 12 8 SH 1

SR38us SH 11 oDR L

74ALS 574
--ADR= 8100

DO 2 D 11 P S

D D2T Q2---- SH1
D23 D 3 7 p SH135D4 6 D 415 u SH1

D5Q p SH 1

D5 7 D 61 P SH 1

D7 9D7 Q 12 u SH 1

' 74ALS574

ADR= 8300

34J 26J 261
AS 10 11 i P0 DO 2 19 DL6 2D 

1 19

2DLA1 AO D1 12 P1 D1 3 D 1 18 L 3 D1 Q21 18 DL1
AlDL9 5 Q 1 DL
A3 7 A2 02 15 F3 D 3 5 D03 16 9 5 3 313 LA D3D4 Q4 -- Q

AS 6 A36D ES 5j 
i 

15 DL10 60 . S. 15 DL4
AS A4 D405Q 05 D 14 DL 0 S DL5
AS A5 D5 18 F D6 I -- 138 0 S 13

A7 3 6 15 F7 07 S07 17 12 MASTERSLAVE 9 D7 7 12A P7D8 Q8S
AS 24 A9 UM4S11 LKS 4 11CLKA10 21 A10 F-- 

°C  
/All ADC

A12 2 All 74ALS574 74ALS574
A13 26.A13 T ADDR = 8400 = ADDR = 8400

A14 10 F M.AlL 20 C
WR\ 27

OE

7c19
32K X 8 RAM,.m ,7

ADDR = i000 TO 7FFF (PROGRAM MEMORY)A .7 H1
ADDR= 0000 TO 7FFF (DATA MEMORY)

ADDR SELECT FUNCTION
8000 WRO\ BANK SELECT
8100 WRf\ TEST DATA PROG
8200 WR2\ ASIC CONTROL WORD
8300 WR3\ TEST DATA PROG
8400 WR4\ DELAY PROGRAM BITS
8500 WRL\
8600 WR6\
8700 WR7\ HCB COMM
9000 WRS\ LOAD HEADER RAM
9100 WR9\ LOAD DATA RAM
9200 WRI0\ RESET DATA GEN
9300 WRII\ PROGRAM PLL
9400 WR12\
9500 WR13\ SELF TEST POINT CNT
9600 WRI4\ SELF TEST
9700 WRIL\ SET UP FIFO

01 1 1B i
00 2 D1 Q1 19 2 A YO 14 MACOSOLK O F3A-31

02 3 D202 1 8N2 Ti MY1R1LK 3A-29
2 D0 3 1733 C Y2 13 P3A-27D4 04 Q Y3C P3A 26

D45 6 D5 14 Y HA5OY411P3B-26
D6 8 7D6QS 13 01 TSA10L5 P3C-26

D7 9 07 Q7 12 02A YMA LK P3A-20
0 D8Q8 125G2B Y77 MA L7 P3B-20

R2 11OLE 74ALS138

ADDS 8200 A TO H CLK 530 25S Ti 13PMACORDLES F3A-25

12 CLK P3B-24
1LE P3C-24

6 LK P3A-23
G1 LK P3B-23

G2 
L 5 B7AL S138

Dly B 7 HOB O
BUSS 1 R B

EVB E OB3

RESVB 7 00

BUS2 4DRVB 6 HB

DV B 7 80031
BUS3 1 R B

2U2 RVB

2 Al Y18 HACOSSI A P3B-31
SA2 T2 16 MACOSSI B P3B-29

5- -A4 Y4 -- MACCRSTB B P3C-29
- A5 Y5 3 MACCRSTB C. P3C-27

8 6 1Y 2 .. ACSSTB 0 P3B-27
LiS A7 Y79PA-23

-- 74AL8541 NOTE: C16.0 OFF
GOES OFF THE CARD
AND BACK AS C16.0 IN
FOR THE 87C51.

BUS4 4
1

DV B 6 HCB4

00, B 7 NCBO4

BUS 1 RCV

B E NDB

B S 1 .RCV .
B 75176 62 HCB

S DRV B HCB

BUS7 1 SCV

fl BU 6 I 4 ID... .Bi 6 HCB6
IB/Iu~ - 7 HCB\6

III 6 B[] 1 RCV r

BUSI B DR7 V 41 B 61 HCB7 /
li" /B

-v  
7 IHCB 7

II m 7 I iIRCV r

757 24J...

01010 ,71 8C HC[ .7]
O.7] OHCB ..7

HCB DATA BUS

HCB0 41-23I HCB\O I J1-1 I
S HCBI I Ji-4 I
I HCB\I1 I J1-3 I
I HCB2 I J1-6 I
I HCB\2 I J1-5
I HCB3 I J1-8 I
I HCB\3 I J1-7 I
i HCB4 I J1-1o0
I HCB\4 I J1-9 I
I HCB5 I J1-12 I
I HCB\5 I J1-11 I
I HCB6 I J1-14 I
I HCB\6 I J1-13 I
I HCB7 I J1-16 I
I HCB 7 I J1-15 I

R2 RI I0 75176

30 30 = CLEAR TO SEND DATA TO MASTER-I CTS\

24I 21II I 22I
J1-20 i O 0 3 I SDATARDY 1I1 O... 19 ACK IIII51RDY-A ....-B111
J1-19 BO BUSY 2 02 - 18 RCVENA\ --- .. ..

5SELECT 3 I : o 17 BUSENA | x BUS0 261..I 18 DO
1-2 STROBE 4 I€ 16 OEA BS1 27I I 17 D1
1-111 MODEO 5 I 15 ACK~A\ BS2 28I 'I 16 D2

J-4MODEl 6 : : :14 WRB BS3 1I ' I 15 D3J1-23 B 60 3B_ 13 ,7 RES13...ET BS 2 14 D4DATA......O/FROM......
l=J1-265 - 3 SEL3\ 8 I18 08 12I IR \ I\ US 3 IA....S 13 D5

u... ...ET _ 9 -I" I I\ BS6 6 IA6 B6 I10 D6PU6 14 O 3A811I0 BUST 7 A B D7 ADDR = B000
OEi 1L8 25 19A EB g SLAVE READS DATA FROM MASTER SEL3\

75173R15 4 O- EB 12

VCC 20 24 _%5 SLAVEWRITES DATA TO MASTER R7

MASTER RESETS SLAVE RESET

MASTER INTERUPTS SLAVE IR\

MINIMUM STROBE PULSE WIDTH IS 1.7 uS:
(8751 REQUIRES 24 CLOCK PERIODS

FOR RESET = 1.5 uS AT 16-MHz)

SELECT STROBE MODEl MODES FUNCTION ACE RIVERA BUSENA OHA ADHA\ 555 RESET ISQ
S S S S ALLOWSSLAVE TO ASSERT ATT' SDATARDTY 1 5 1 I 1 I 1 O I 1

5 X 5 1 IDLE 1 1 O 5 1 I 1 I 1 O I 1
O X 1 0 .. LE 1 1 1 0 1 1 1 0S 1

O X 1 1 IDLE 1 1 5 1 1 1 S 11 _-1 0 0o MASTER S.... TOSL... . E0.....1 1 o 1 STROBE 1 0 STROBE'
1 1.".L... 0 1 MASTER WRITES TO SLAVE BUSY\ 0 0 1 STROBE STROBE 0 1
1 _____MASTERR 1 T EADSFROM.SLAVE SDATARDY 1 STROBE.STROBE STROBE 1 0 1
1 . 1 1 MASTER RESETS SLAVE 1 1 0 1 STROBE 1 STROR 1

TEST LS2-LS RN3-SNAFUNCTION
X X, X SHORT TERM ACC READ LOW
X X 1 7 SHORT TERM ACC READ HIGH

X 0 X 0 IDLE

X 2 X 12 FTONTIGTS N TOLECENTOLCAVECNTOS DD

X 0 X 2 FFT INIT TO DEFORMATER CARDS

X 0 X 4 FFT INIT TO MAC CARDS
X 0 X 5 FFT INIT TO LONG TERM ACCUMULATOR

X 1 X 3,4 FRINGE ENA TO FFT CONTROL CARD

1 1 X 7,8 TEST CYCLE ENA TO LONG TERM ACCUMULATOR
X 2 X 1,2 INTERGATION CYCLE ENA TO SLAVE CONTROL CARD

S2 X 3,4 INTERGATION CYCLE ENA TO LONG TERM ACCUMULATOR
x 2 5x 5,6

6166 _ -7_1 III D 0..7

W

m

MICRO ADDR SELECT FUNCTION

8X00 SELO WRITE TO MISCL PORTS

9X00 SEL1 WRITE TO MISCL PORTS

AOOX SEL2 WRITE TO FFT CARD MUX

B000 SEL3 READ HARDWARE CONTROL BUS

SEL4

SELS

E000 SEL6 READ FIFO 0

FO00 SEL7 READ FIFO 1

P2A-6
P2A-5
P2A-8
PA2- 7
P2B-6
P2B-5
92B-8
P2B-7

FFT CYCLE INIT SIGNAL TO
PBI DEFORMATTER CARDS

P2C-6
P2C-5
P2C-8
92C-7
P2A-4
P2A-2 FFT INIT TO FFT CONTROL CAR]
PIB-26
?IB-25 FFT INIT TO LONG TERM ACCUMi

P2C-4 FFT INIT TO SLAVE MASTER
P2B-4 CONTROL CARD

UJLATOR

ONE ACK PER SLAVE OUTPUT TO HCB

25K

4 1117]''11,717,11''I'llRV B 77 
ACK J1-28

B ACK JI-27

-20
-21

271

A9 1 A YO 16 WR SH 1

B Y1 WR SH 1

X10 3 C Y2 13 WR SH 1

Y3 11 WR11 SH 1

Y4PU6 EL 6 G1 Y5 109 WR SH 3

S

WR 5 G2A Y6 7 WR SH 4

G2B Y7 WR 5 SH 4

74ALS138



CHANNEL 0

IVAL A [1..24]. . .

VAL A i F3A-7
VAL A 2 P3B-7
VAL A 3 P3C-7VAL A 4 ...-.
VAL A5 P3B-8
VAL A 6 P3C-8VAL A 7 ...-.
VAL A8 P3B-9VAL A 9 .....
VAL A 0 P3A-10
VAL A 11 P3B-10
VAL A 12 P3C-10
VAL A 13 P3A-1
VAL A 14 P3B-11
VAL A 15 P3C-11
VALA 16 P3A-12
VAL A 17 P3B-12
VAL A 18 P3C-12
VAL A 19 P3A-13
VAL A 20 P31B-13
VAL A 21 P3C-13
VAL A 22 P3A-14
VAL A 23 P3B-14
VAL A 24 P3C-14

CHANNEL 1

IVAL B [1..241

SH 2 21E 2A

A Y0 DVALB17 2 C18 VALBI7uA 2,A YO 14 1 VAL B 18 D1 Q1 18 DVALBI831 B Y1 13 WR2 \ VAL B 19 41 D32 3
I 7  

DVALB9

!C Y 12 WR3\ VAL B 20 5 D4 416 DVALB20
14 _. _ . .. ..4 \ V A L 0 .2 1 0 0 4 1 5 D V A L B2.. . .

UYVAL B 22 71 0 5 114 DVALB22
2A P 

9  

VAL B 23 81 0 13 DVALB23
5 2 7 7 WH7\ VALEB 07 07 OVALSSH112SH2 025 P7.. 08 ... . / 08 ....

74ALS138_CAPVA 1 74OLE

22E
D1 03Q 16 FFTI-0
D1 3D2 Q218 FT-

D2 4 -3Q 17 FFT0-1
D3 5 D4 04 1 6 FFTS-D4 6lDS 5 I15 FFT0-2

D5 7 6 Q6 114 FFT1-2

WHO 11 OLE

_ 74ALS574
ADDR = A000

22C
2---0D1 Q1 19 FITS-S

D1 3 D2 02 18 FFTI-8
D D 3Q3 I 7 FFT0-9

03 5 ,- D 416- IPFFT1-9
D4 6 04045 15 FFTO-10

D5 7 14 FFTO-10
D6 8 7 713 FFTS-1107 70 08D7. _ D8 Q8 12 FFTI- ii

WH2 1 CLK

_j74ALS574
.-ADDR = A002

22BDO 21D Q1i19 .. ......
D1 3 D2 Q2 18 FFTI-16
D2 4D3 5 17 FFT -17
D31 0 D4 Q

4 

16""6T"-1s
D4 6D5 Q5 15 FFT0-18

D5 7/_D- -6I14 FFT1-18
D6 8 i706 7613 FFT0-19
D7 9 D8 Q8 12 FFTI-19

E4 11C OLK

_B 74ALS574ADDR = A004

23E

D6 
3 06 6 13 

FFTI-7
07 2 07 0Q2 IT

D 

3D2 

Q 

18D2 

4 
D 

17 
FFT0-5L57

DO 21 15 16 FFTO-15

D4 D5 Q56 FFT0 -13

06 8 06Q 06 13 PTS-OSD5 05 FFT1--

2oo oo 9 TT
D6 06 13 FFT0-
7 9 7 7

D7 9D8 Q8 1 FFT1-75

WH7\ 11 OLEKH

_J74ALS574
-- ADDR = A003

21C
DO 21 D1 Qi1 19 FT0-12
D1 31 D2 Q2 I18 FFT-12
-- -- D3 Q3 17 ST
-- -- D4 Q4 1-- ST

D4 6 D5 5 15 FFT04

D5 7D6 8 14 FT0-15
D6 8 D7 Q7 13 T 6D7 9 D8 Q8 12 FT-15

W3 \ 11CLK S

__ 74ALS574
-ADDR = A003

D[0..77]

SH 2

NOTE: THIS LOGIC WILL HANDLE DATA VALIDS FOR TWO CHANNELS.INPUT MUX SELECT LINES MUST COME FROM TWO FFT BINS
INTO THIS CARD. THE 74ALS153 MUXES HERE REPRODUCE THE
FUNCTION OF THE 4 INTO ONE MULTIPLEXERS ON THE FFT CARDS.
EACH CHANNEL HAS 20 STATIONS WHICH ARE COMBINED INTO
210 BASELINES. THE 5 PAL-16L8 MULTIPLEXERS ABOVE HAVE 4-BIT
ADDRESS EACH, A 2-BIT X FIELD AND A 2-BIT Y FIELD.
THE DOWNSTREAM PAL-16L8s HAS TWO 3-BIT ADDRESS FIELDS TO
COMPLETE THE SELECTION OF ONE OF THE 210 BASELINES.

THE DATA VALID INTEGRATOR WILL SCAN THROUGH ALL 210 BASELINES
OF BOTH CHANNELS EACH FFT CYCLE AND KEEP A RUNNING COUNT IN
THE RAMS OF THE NUMBER OF VALID FFTs THAT ENTER INTO EACH
131-mSEC INTEGRATION ON A BASELINE BASIS.

AT 210 BASELINES PER 16-uSEC FFT CYCLE, EACH BASELINE HAS
2 CLOCK CYCLES. ON READOUT, 420 RESULTS MUST BE TRANSFERED IN
131-MSEC OR ABOUT 238 uSEC PER 16-BIT TRANSFER.

VAL A 1 23 0 1 DVALAI3V D2 C 2 178 DVALA2tVAL A 0 3 03 O VALS3

A6 5 4 VALA4
VAL A 7 D 6 6 DVALAI
VAL A 8 9 D8 Q8 12 DVALA8

CAPVA CLK

VA 741 A o L18 VA4 l
6A

VL A 11 3 02 02 17 OVALAlO

VAL A 9 2 l 03 3 16 DVALA9
VAL A 103 6 04 4 15 DVALA10

VAL A 11 05 05f OfI1 VALAI1

VAL A 12 5 6 6I 16 DVALA2
VAL A 14 97 1 D 1 2 DVALAOS

CAPVA 11 OLE

__ 74ALS574

5A

VAL A 18 2 01. 0 19 OVALAI7
VAL A 91 02 02 DVALAI8
VAL A 20 S1 03 03 17 DVALA2
VAL A 21 1 04 -l 15 DVALA20
V A 22 7 05 - I 14 DVALA22

VAL A 23 8 06 6I 13 DVALA23

VAL BA1 084 Q816 OVALAI

VAL H513 6 02 02 17 OVALBI3
VAL B 14 7 03 03 16 DVALBI4

VAL B5 5 D7 057 14 DVALSS

_ _ 74ALS574

VA -B 0 1 Q VAL

, VAL 5 I2~ 0 I3 16 ..AL..
VAL 5 13 D 4 04 1 DVALB43

5 47 051 VALSO4
VAL 5 06067 "" DVALB7... . ID I.. ....

08.. 08
OA-VA c OL

20 TO 1 CROSSBAR MUX

24
DVALA24 6 11
DVALAlI C1
DVALA2 4 1
DVALA 1C

DVALB24 10 21
DVALBI1 11 21
DVALB2 12 21
DVALS 2C

FFTO-0 14 AFFT1-0 2I
TST0 Ia

25
DVALAI 6 i 1
DVALA2 5 1c
DVALA3 4 11
DVALA4 3 1C

DVALB1 10 21
DVALB2 11 IC
DVALB3 12 12
DVALB4 13 21

FFTO-1 14 A
FFT1 1 2 I
TSTO 10
TSTl 15 20

74.

24:
DVALA2 6 11DVALA3 5 C
DVALA4 1C
DVALAS 1C

DVALB3 1120
OVALO 20
DVALB5 13 2C

FFTO -2 14 A
FFT1-2 2
TST 10
TSTl 15 20

74,

251

DVALA3 610
DVALA4 1C
DVALAS 4 10
DVALA6 3 1C

DVALB3 10 20
DVALB4 11 20
DVALBS 12 20
DVALB 6 13 2C

FFT0-3 14 A
FFT1-3 

2

B
TSTO 10
TST1 15 20

74

24(
DVALA4 6 1C
DVALAS C1
DVALA6 4 1C
DVALA7 1C

DVALB4 10 20

DVALBS 1 2CSDVALB 6 12 |2C
DVALB 13 2
FFT0-4 14 A

TST0 1
TST1 15 20

74i

25(
DVALA6 6 1
DVALA7 l1C
DVALA8 4 10:DVALA9 -3 I1C:DVALB 6 10 I
DVALB7 11 2C:
DVALB8 12 2C
DVALB9 2C

FFT0- 5 14A

FFT1-5 2 A
TST2 1G
TST3 5 2G

741

241

DVALAI8 6 10
DVALA9 C
DVALAlO 4 iC

DVALB 10 20

DVALB9 12 20
DVALB10 132C

PPTO-6 14 A
FFT0-6 20

FVALI 10

TST3 15 '
74F

25E

DVALAOS 10DVALA9 1C2DVALAI i 20IC-

DVAL 8 102C(
DVALB9 1 2C]
DVALBI 0 2C

..VAL.. .12c20
DVALB12 13 20_

FFTO-7 14 A
FFT-7 15 BTST 2 1TST3 2G

74P.

DVALS1 121 2

DVALBO0 13 201

FFT0-9 14 A

E 26E

7 FFTO ADVALA 2 00 10 T T1O.AT0 iT DVALA3 10

SDVALA4 412

VALS1VAL74ALS15

.0 2Y ..FFTO-S6DVAL62 10 2C0 2. FFT1O-S
.1 DVALB14 11 2C20

.1DVALAI4 12

...0 2P ....PPT.O AD 0l0 .... I P..... S
1 DVALB5 1 1 2C3

FFTO-1i 14 202

FFTI-11 2 B
TST3 1

TST2 52

ALSI 3 74AL8153

|D 27D

.0 OP 7 FFT -A DVALAI4 1c0 iT FFT12-A

.1DVALAI4 5

DVALA15 141C1

,3 DVALAI76 3 C3!0 2Y 9 .... .. DVALBI5 10 ' . .. 2cl 9 ..... ..
.1 DVALBI4 11 201

DVALB 202
3 VALB17 13 2C3

FFT0-12 14|A

FPT1-11 2 ATST3 I

TST2 1521

ALS153 74ALS153

ED 26D

O 9p 7 FFT3 -ADVALAI5 i 2C02 FFT13- A

DVALAI5 6 ICI

DVALAI 8 102

0Y 2P FFT2-B FVALB-1 10 200 2P FPT12S

2 VALBOO 11 202

O OP ~ FPT4 ADVALAB16 7iPP142

03 2PVALSI7 20022P

FFT2OL 13

TST2 1510

ALS153 74ALS153

C 27C

:o Y 7 FFT3A SDVALAI5 1020 2P .. FP.15A.S

DVALA18 11 21

12 DVALAIO 4122

13 DVALA2O 3 1C3

: 2Y 9 FFT3-S OVALBI5 10 200 2P 9 PFT1S 0

.DVALB2O6. 01

2 DVALBI7 132203

: DVALB2 13 2C

FFTO-14 14 A

TST3 1

TST2 15 20

EALS153 74ALS153

C 26C

o 7 FT4 ADVALAI6 10 iT Y 
7 

FFT1 A

DVALA21 9 13C

0 2Y 9 .... 4BDVALBI9 10 2 .2C0. PFT1E.B

DVALB21 13

DVALBI8 12 202
:3 VALBI9 13 203

PPTO-19 14 A

FFT0-15 1 |B

TSTI 10
TST0 1520

ALS153 74ALS153
C 27C

:0Y 7 9 FFTS-A k DVALAI9 i012C021Y 7 9 FFT16-B

:2 ~~DVALB2041C
:3DVALB22 1 C3

9 FFTSFFTVALB16 14 F1-
:O 2 DVLB16 112CO2

TSTI 1TST0 2I

L153 74ALS153

B 26B
10 Y 7 FFT76-A / DVALA20 6 C0lY 7 FFTI7-A

DVALA21 liC
3DVALA22 -3 l1C2

'2Y 9 FFT6-B / DVALB20 1012C0 2Y 9 FFTI7-B
l DVALB21 11 2c1,2 DVALB22 1--I2C2

,3 ALB2 13 2C3

FFTO-1I76 1 A
FFTI-176 5 B
TSTI - 1G
TST0 15 2G

ALS153 74ALS153

B 27A

O lY 
7 

FF?-A 

DVALA23T

2ST 
1 2

28E 30EFFT0-A 2 19D1 K12 19FFT 'l 3 D2 Q2 I18 2 12 - O IP AX0

FT2-A 03 03 163 03 16 S1

FFT4 B --- 04 4 15 15 4 04 15 S21
FFT0-B 7 D6 6 135IS6 06 1 2X

FFT2-5 8 07 07 1317 07 12 O
05 Q5 pp S O

FFTS-B 9D 8l 2 1I 13BY
TST 19

CAPVE 11 CLK T.... .. Illc  
16L8

_ 74ALS574

29E 29C
FFT4-A 

2 | 
D....119 

1I14| 

1L

PITS-A 2 Dl 01 19 1 01 19 A52 .4
FT A 3 18 2 Il 0 18 AY
FT ,A 3 _ 0 1712 02 17o S .
IFTOO A 5 03 03 16 4134 03 16 S11
FIPS-B 6 04 04 15 04I5 04 15 S21. .9-5 -,D05 6 146 I 5 14 S22

06 06 D Q 1 7IS 06 3

CAPVE 11 OLE SS 1Ill

r- 16L8
_ 74AL8574

28C 29B
FFT82-A 21 .. .1|19 1l 01 19 AX2

, F1- 3 2 Q 82 I 2 18 AY2
FFTI0-A 4 !D- 3117 3 I3 03 17 S16
FFTI I-A 5 .. ..Q4 16 4 4 4 16 S17

k FFTS3-B 67 DS Q5I15 6 I45 05 15 S22
\ FFTg4-B 7 D6 Q I 14 7 6 06 1 X
FFTI0-B 9D 28 16 O8 14 $22

-- -- -- TST4 9 189 8 1 Y

CAV 1 CK TST5 I10
o 4 16L8

28B 20A
FFTI2-A 21 .. .I19 1 1 1 1 X

. ....... . I4 .2 Q2 187 
- 1 1

I2 021 7 l S 16 . . Y
FFTI5-A 51 - 3 4 _Q I 16 4 14 04 16 S17
FFT12-B 6 DS Q515 I O 15 $21
FFT17-B 7I D6 Q6I 14 5 16 06 14 S22

FFI-B 98DI Q7%2 107113Y, FT1 S 8 T4 9 2 |8 0 i8 BY
.... P . CLK TST.... . 19il0 1L

___ 74ALS574

CHANNEL o
30C
AS 1 018 S18 DATAVALID A

A1 2I1 01 2 e' H4AX2 31 0 17 S19 SH 4S AX 4AX4 5 1 4 0 15 S23

AYI 615 06 14 S24
AYI 7 1 0 13 625

AY 9 1808 12 <DATAVALID A
AP4 11 Io /SH4

16L8

S S16

S7 s17

S8 S18
S S19
SO s20

SH 2 S21
S $22

S S24
S5 S25

CHANNEL 1
30B

k BX .5 . ..1I1 1 8 s9 DATAVALID B

B 1B2 3 03 17 $19 - SH4

BX 4 04u 16 $20
I5 O5 5 15 $23

Y1 717 07 13 $25

BY2 8 O 12 DATAVALID BS Y lIl° / SH4
16L8

23B
SH 2I 2 QO19 AS
SH 2 S74 12 Q1 17 A2
SH 2 513 Q2 16 WA
SH 2 S29 LS4 6 14 Q3 0 WB

LS5 715 Q4 1 14 CAVA
LS6 I Q6 CAPVBI8 Q7 12 CAPVC

CLK32F 1 CLK

-- 16R8_

31E

Al 1Al 00 5 FV0-A
Al 14 Al Q1 7 FVI-A

A2 Q2 9 FV2-Aii FV3-A
A3 Q3 P

WA 3 WE 02 10 PPT2 A

05 03 FFTA
27LS07

31D
AO 1A O 5 FV4-A

Al 15 AS 0 7 FV-A
A2 14 Al Q2 9 FV6-A

13iA Q2 1 FV7-A

DO 4FFT4-A
I 6 eFFT5-AA ^ 23 0 FFT6-A

WA 3WE 02 12 PPT7 A

31C
Al 1AS 0 5 FV8-A

A71Al Q1 FV9-A
13A2 Q2 9 FV0-A

A3 Q311 FV1-A

WA\ 3 W 01D PFT -A
2 WE 02 12 PPTOO-

27LS07

31B
AO 1A O 5 FVI2-AAl 1 Al Ql 7 FV13-A

A2 14A2 Q2 FV14-A
13 A2 Q2 11 PV1S A

o 4 FFT12-
W WE 6 FFT13-
02WED2 10 FFT14-

05 03 12 PITiS-
27LS07

31A
Al 

1

AO QO 5 FV16-A
A2714Al Q1 7 FV17-A

S 13A2 Q2 11 FV1-A
A3 311 FV19-A

DO 4 PPT1
WA 3 WE 0210 FFT18-

1 27LS0712 FT9
-

32E
A0 i AO QO 5 FV0-B .__,

A 15 Al 17 FV1-B
A 14A2 Q2 9PV2-B

A3i 0Q3 4FF-B

00O FPTOB
01 6 FFT1 -B

WB 3WE 02 1 2 PB

27LS07

32D
Al 

1

AO QO 5 FV4-B
Al 14 Al 1 '7 FVS-B
13,A2Q21 9 FVe-B
13A3 Q3 1 V-

I [ 6 FFT5S-B _
NE- ^D2 10 FFT6-B

2 WE 02 12 PPT7S

27LS07

32C

Al 15 Al 00 7 IVO-B
A2 1 Al Q2 9 FV1 -B

13 A2 Q2 11 FV1ll

DO !4 FFT12-B.I , 6 FFT1-B"

W .. ,WE - - FFTI-B
CS 03 12 PPT11-1

27LS07

32A

Al 1 Al Q0 5 PV12-B

A2 14 Al 01 7 PV14-S

13 A202 1 FVI 4-B1A3 Q311F5-

NE 3 WE 02 10 FFT14-B

E S3 12 FFT1S B

SIGNLS S TA TE

ATHE AlQ A E FV7-
FFCARA2 S14.A 1 V19B00 13 A2 02 11 FV19-

NE 3E Dl 0FF1

05 03 12 PPT19-S

PAL 23B FUNCTION TABLE%9 ss %7 s%. ....IDLE
X X x 1 INC AO-A2

0 1 0 X CAPVA

1 0 0 X CAPVC

IOo -A1 Y2 AUXOUT SEL
MULTIPLIER CONTROL LOGIC4 A3 P216 AUXY SEL AP

READ A2 P2 17 RO B.. P2A.. 26A S Y 14 LARRAY SEL BP

14SCR0501P0AY7

P2 12 CR EL2BRSTBC 2213oA8 Y8 11r I2 Q1 19
4 15A 03 017 BLA02 9 P141/3 16 BLAI SH 4 G2

0 4 185 1 ST 02B 02 Q201.P7

9 117PTI 04QA1I8 Q7 62iY7 5 14R05A05 QA1 T
SH TAREA1 5 I CLK07 22A21Y2916 ROWB P2A-26

9 I S A/YSROW A 2A-31+ _i L J II - 1A4 Y4 I5.RW B P2A-27
13 16RFA 10 A5 Y5COL P2B-29

OEI512 135RO

PI CUTPA6 Y6 COI N B P2B-26AO01O I68 A7 Y7 12 CLL A PB3

SNOB 220A00Y141 5 FB P2B-31

RS2B3 4 2AS 014 9 PT1
123 0/01 Al 02 PP2LAIS1IS4 OS S2FUNCTION0

14 1/03 17 A2 03 I AI I

I7S QI 18 5B 11o FT11S OOWE8CTIV

19UAS105 12 PT1521 1,2 CERAC4AO

A CLKS3 3CRESET BA SEL C UP2B-2....TBC ' OAD I - .... .. c-
..... PUB8 4CRSL P2B;24

74ALS163 GA"6 CDSL P2C-24

$ 4 
2 

RSB 

C 

74ALS138

1955G2 Y"7 CRSENCA2-2
$ 5 1 O IC 8S 6 4 12 Q11 INCB 

9A
S $ 15 Q2 16 RPTAB-25

SH 1 S7 LS4 6 4 Q 15 RT O1 RSL8 P3A-25
LS LS5 7 I 4 1-- B Y 3 CRSL9 P3-5

LS5 LS 16 Q5 ~~PAB 
CY i B51TESTLS I9 Q6 12 PAC \ 1P3 C- 5

TETI 76 Y OP3A-6
G1 YS P3B-6CLK32F 1CLi

I  

Y 9 CDSL P3C-6

R8_ = 74ALS138P2-

15B 17B IBANK- I
.... C 112 i ol4 1 . .. 6 PTO0AN/I
RSTA I1I2 I/0Of 5AO 0 7 PTI /18B

SH 1, ... . . 5 .. ... 1/0"2 17 A2 00 .. .. ... / /D1 DDO 8
6 4 /3i85 I04 1 PT4 D2 4 D2 Q2 1 T

I5 I/O41AS 06D3 Q3
I 7- I..0..20 71A54067 13 PT6D4/- D4 Q4 16 PT3/

I8 I/07 I IA7 o8 [1 T /-D -7De Q6
I9 I/08 I5 AS [ D7 Q7 1 T11 10I/" 3 7 D8 Q8I 12 PT7

13I11. ... PAA 15 CS.... ii 
c
1

..... .b .... ,51...... X OI
- 22VI0 74ALS574

--- STA INTEGRATION SELF TEST
POINT COUNTER POINT COUNTER

ADDR = 9500 SH I C-L-K

14B 16B
INCB 2 1 /0 14 i1 A.. ..1 6 PTO

- II3 12 I/O0 1 2 Al 02 17 TI
SH-1 u N1 I3 I/Ol2 1 32 03 - ------2 / LS-LS4 7-4 I FUNCTION

H uBN2 I IO2I17 z U T3I /3I; 4 9 P3 0 IDLE
6 4 10 19AS 04 11 0 1 MACWE ACTIVE

7- 1I 5 I/041 16 A4 05 1 1 112 CLEAR ACCUMULATOR
816 I/O5 I20 17IA5 - 6O 13 1 3 RESET BASELINE COUNTER17 I/0e6 A6 07 b o/ 14- 7 - , 1 4 T INRME 'kFP :NT T INTEL PT

SNREET STA READ OUT PT CNT

2 4 BANK SWITCH
3 1,2 OE STA INTE PT CNT
3 3,4 OE STA READ OUT PT CNT

3 5,6 OE STA SELF TEST PT CNT

3C-2 PT0S 01 Q1 2 EXT ADDRA P2AOS
3C-4 PT2 402 02 5 EXT ADDRA P2B-163B-2 PT2 7 03 Q3 6 EXT ADDR-A2 P20-163- PT4 13 04 Q4 1 EXT ADDE A P2A-17

05 05 1 EXT ADDR A P2B-17PTS 17 056 6S EXT ADDR AS P2C-17
PT6 iS 07 07 19 EXT ADDR A PCA-18PT7 18 EXT ADR A7 P2B-I

CLK32G iiOLK

74F377

16A

FTP 3 D1 Qi 2 EXT ADDR 00 P2A-13
02 Q2 EXT ADDR B P2B-13

PT2 03 03 EXT ADDR 02 P2C-13
PT3 13 04 Q4 12 EXT ADDR S P2A-140T4 13D Q 15 EXT ADDR B P2B-14

05 Q6 5 EXT ADDR 5 P2C-14PT6 17 07 07 16 EXT ADDR S P2A-15
PT7 18 08 08 19 EXT ADDR 07 P2B-15

CLK32G 11 OLE

i74F377

17A

PT0 3 D1o Q 2 EXT ADE C P2A-10
PP2 02 Q2 S EXT ADDR C P2B-10

PT2 7 03 Q3 6 EXT ADDR 02 P20 10
P-- 1304-Q41 EXT ADDR C P2A-11

20B5QSiS EXT ADDR 0 P20 11
PT$ 1 Q616 EXT ADDR 05 P2C-11

PT iS0711 Q2 719 EXT ADDR C P2A-12057 I8 Q3 1 EXT ADDR C7 P2B-12

LES32G 11 O LE

R6 2C 0 1

P C-9132 Q1 7 EXT AD R AS P20 18S6 451 162 EXT ADDR B8 P2C-15
14 03 OLE EXT ADDR 08 P2C-12

LSS 7 I 04 14 AONE\
TEST 816 05 13 CLAC

I8QL32P 
1 OLE

1419
0AW 1 01 18 HACEAP20 19

0 2 02 17 NWEOE H5P20-20
4 D3 03 16 MACNE 0 P20-21

CLAC D4 04 1 MACNE 0 P20 22
0LC 5 Q5 14 OLAC A P2B-19

0 6 06 13 CLAC 5 P20 20
0D7 07 12 CLAC C P2B-21
05D8 Q CLACO P2B-22

CG CLK32G 1iiL

. 74F574

Tite

ISize DoSEcent NumbeP REV

Date SPAgRADtOT18, 56000027 heet703Sof

T, FV0-AARD

FVO-A 326Dl. Q159 DIVAS
FVL-A 4702 02 17 DIVA
FV2-A 03031 DIVA

DV 4 04 15 DIVA
FV4-A 7 05 05 14 DIVA
FV5-A 5 06 Q6 13 DIVAS
PV7-A 9 07 07 12 DIVA

FV-A 9 0 8 12 DIVA7
CAPVC IiOLE

FVI-A 3201l01 15 DIVA
FV9- A 4 02 02 17 DIVAS
FVI3-A 7403 03 16 DIVA
FV12-A 604 04 15 DIVAlO
FVI-A 75 Q5 DIVA

DV4A 6 Q6 13 DIVAO
FV1 -A 9 0D 77 1 3 DIVA

FV1- A 9 Dl 18 DIVAl-

__ 74ALS576

FV16-A 4 19 IA

FVA7-A 0202 1 DIVA7
FVO9-A 03 Q3 16 DIVA
PVS B 65 04 04 15 DIVAl
FVO-B 7.05 Q5 14 DIVES
FV2-B 5806 Q6 13 DIVBl

DVB 7 07 1 DIVE
FV0-B D.DIV
CAPVC iiOLE

FV_5 -02 02 17 DIVES
FV7S 4 3 03 16 DIVE
FV7-B 504 Q4 16 0VE7

1- V9-0 7 05 Q5 14 DIVE
DVS5 6 Q6 13 DIVEFV10-5 9 07 Q7 12 DIVEOS

05 Q8 DIVE
CAPVOC 1OLE

IV12B 201 01 19 DIVE
IV 13-B 02 02 17 DIV
FVOS B 4 03 03 16 DIVE
IVOS 0 6 D504 Q0 4 15 DIVEOSV7BB 7D 6 4 DV

1V175 ~05 5 14 DIVE
F"1 5 7 07 12 DIV05 059D8Q812 DIVE

10 18 1/07 22 19 A7 08 14 evy19 I/08 A8

13 I10 I/09 23 
PAB CS

SH 

CLK32F 

i11

CLK F 1 CLK/IO 
S 78

512 X 8 ROM

22VIO

STA READ OUT

POINT COUNTER

m m

NT
A 

ATOR 
PIO 

DIO 
AS 

Y OBSERVATORY

;;;;:;;::
DATA VALID MULTIPLEXERS FOR TWO

STATIONS OF 20 STATIONS.

9,

CC

R8

^^ PU8 o

4.7 K SH 2

MASTER CONTROL CARD

(L027D03.SCH) FI-cv

ID I 56000L027V

VAL B 1 P3A-15

VAL B 2 P3B-15

VAL B 3 P3C-15

VAL B 4 P3A-16

VAL B 5 P3B-16

VAL B 6 P3C-16

VAL B 7 P3A-17

VAL B 8 P3B-17

VAL B 9 P3C-17

VAL B 10 P3A-18

VAL B 11 P3B-18

VAL B 12 P3C-18

VAL B 13 P3A-19

VAL B 14 P3B-19

VAL B 15 P3C-19

VAL B 16 P3A-20

VAL B 17 P3B-20

VAL B 18 P3C-20

VAL B 19 P3A-21

VAL B 20 P3B-21

VAL B 21 P3C-21

VAL B 22 P3A-22

VAL B 23 P3B-22

VAL B 24 P3C-22

THE FFT SEQUENCER CONTROL SIGNALS S16 THRU S20 SELECT THE X-AXIS

STATION OF A BASELINE AND S21 THRU S25 SELECT THE Y-AXIS STATION.

CHANNELS A AND B OPERATE IN PARALLEL.



<_ BASELINE 210

SH 3 DATAVALID AX

80060800812140AA16AA620 2 9 B
00I8002884882684 18 004. 001.7.10 89

00I388 68I/04 19 A05 002 6 11 10B2

CON0088820 63 5034 I03 16 00 3 5 3 2888803
8AS00082S 0N025 6 LL 615 04 6418 004 A 4A4 D 14

08086800AT 82ATE7 0I/O5 514 009 15 B5

A2080E8P80388NING 8 1 06 6 21 0 A6 A 2A6 D 16
00868802862 ALID 7 IS67/67 21 007 A7 1A7 D 7

882282E6846319 088 4A
1688 08 8 23 VA

080 2K8 8 9S

DURING TE 4-BITAAI 27 10OE

RE3 ADOTAVINO BTA.114 1

uPUOC ENALEED 3 5 163 431/0M

uD5 7 O AO O B

STORGEBANK D60

A D4I44 I1

.. .. S BA K1i5. .B13L D

u0 2 Di1 o1 19 AA8 E 2 WuH22 uBNE 3 D2 Q2 i.. AA9s.D2I 4....3 . .. 17 AA8 . . . 1 L3 D

SHMSEODRY 5 7 I6 Q5 14 AB9

CLK32D 1 CLK

TVA " O

5B
S S8 

2 
19 ICSH2 81S66 16 RT

L68 1 i69..

100LS9 7 2 64 RVA

L690 LS10 8 86 Q6 13 TVA

27I8 067 12
CLK32E CLK

6B

8610 8 86 8/0 014
9 6 8I8 /071 22O
S90 4 8/02 23 6INT)

Sll 1 84 I/0 3 8 MACWE-A
02 160I/04

LS9 8I6 I 1 .VALOE 1

10I/87 06 1 E

682080320801232010.

S2 l 9 )I 5

SH2 CLK32C 1 CLKI

S LK32C 2 , O 9 7]

ARRAY 000OR2 C R707R13IE ( 2O 4O ) IF

10 01....01 ... 6.010 D 1 8 081 . 19 BO

B11 842D 02 4 1 l2129 218

2 13 04 3Q 2 01C2 C 3 3 17 B2

3 405 0415013 C3 6I6 0651

076 216 C6 C 7 7071

91009 1

0 0 01113O0311 813

F 6L8 1

74F373

1I 11i 1 o19 B5
2 I2 02 18 B6

55 3 3 05 14 B

C6 4 14 04 16 B
C7 5 I5 oS 15 B

6 I6 06 13
7 17 07 13

BOE \ 9 91 |1 11

B14A17AD6 Q6 16 C14

FFT PIP]
3E

06 3 DO 6 2 06
02 01Dl01 5 81
03 8 02 02 6 82

03.3.0 12 84 ,
4 13 D4 Q4 1

5 14 D5 Q515 E5
66 17 0666 D 1 2
D7 18 07 0719 E

'ELINE o (OR 4

GD 101 1 19 DO

82 02 17 82
E1 3 03 17 D2

824 4 04 15 84

83 6 86 06 14
84 8 07 13
E4 8 7 08 12

1 01 0

16L8

4F

2 02 17 2
3 03 16 3

E6 414 04 15 D4

E8 6606 14

7 07 13

9 8 08 12

11 19 1

GND

1810119 D0

E1 2 02 17 071

3 403 16 0
40415 I4

6 14

6013

012

16L8

2 2 02 18 Fl011
G 3I3 03 17012 .0

14 14 04 16 013
113 5 6 S 05S15 04

G3 16 06 14
114 7 17 07 13

80 9 I8 08 1

1G

BO 
2 D1 

Q1 
19 I!!!;

Bl 

3 

D2 

Q2 

18 

QS 

15 

MACWE-All 

CLK

VALOE 
0 

OC

74F574

1H

B8 2 D1 Q1 19 BUS8

B9 3 D2 Q2 18 BUSS

16 BUSil

15 BUS12

5 14 
BUS13

!Ici! 17 BUS10

7 13 BUS14

8 12 
BUS15

OE 0 
OC

74F574

3G

DO 2 Dl Q1 19 BUSO

D1 3 D2 Q2 18 BUS1

D2 

4 

D 

Q3 

1 111
5 

MACWE-All CLK

VALOE 
1 

OC

F

3H

D8 2 D1 Ql 19 BUS8

D9 3 D2 Q2 18 BUSS

D10 4 D3 Q3 17 BUS10

D11 

5 
D4 

Q4 

16 Iii

MACWE-All 
CLK

VALOE 
1 

CL

F

5G

FO 

2 

D1 

Ql 

19 El
MACWE-All 

CLK

VALOE 
2 

OC

74F574

5H

F8 2 D1 Q]. 19 BUS8

F9 3 D2 Q2 18 BUSS

F10 4 D3 Q3 17 BUS10

Fil 5 D4 Q4 16 BUS11

F12 6 D5 45 15 BUS12

F13 7 D6 Q6 4 BUS13

F14 8 D7 Q7 13 BUS14

GND 9 D8 Q8 12 BUS15

MACWE-All 

CLK

VALOE 
2 

OC

74F574

NOT66TH 2/05 20OWPR 086E

AS ORTEINE 2F119T

BITS.

8C

086320 2 6019 801 B362011 0805.

RSTI 3 1 1I2 I/O

0 3Q2 17 . 16 AB

SEL6 8 05 1 3 0.... I 4 2/.....18 AB4 "

uD86 98 66 /0112 9
0I37 I /06

618019 I/O8 081
1 8 83/2)IVAL\ 13 11I 10 FO

SH2 SRNR i ll 
SH

K  

2

02 16V 0
6 84 63 1 5080

4 14-Ii.B

6D 7 1 2

16 I/SLIN 21 /\B

1686

9 19 I/ 06 B

- I3 I/0

117 301 08.,1 8 000

4012 017 02

6ll 64 0415 00046-

8816 06 C 13C00

CLK32D D 1i CL-K I

10C
SI :II 2 1 . ..... B3

07 03 1 .2.0007

682 7 00

ASELINE P12

u 16R6 4 6 B

uD2 4 D17 5 C5A B4
D3 5 7D3 Q 14Q4

uD6 8 D Q73 13A 6

< BASELINE 211

11E

08 2 2 6

L4 13 03 03 12 034
05 1 5 Q5 16

L6 17 D6 06 16 31
L7_18 07 67
CI6-B 11 C

_l 74F373

C16-

M1F

N 1 11 01 19 L10

2 12 02 12 L11

M10 83 03 17812

3311 4 4 04 16 83

12 5650515 514

333 6 86 06 14
84 0 7 07 12

01.0 19

CHANNEL B DA'

ARRAY 1

7D 7E

AHO 8 AO DO 9 HO HO 3 DO QO 2 IO

AB1 7 Al D1 10 H1 J H 1 4 D 1 Q1 5 I1

AB2 6 A2 D2 11 H2 2 7 D Q2 5 22

AB3 5 A3 D3 13 H3 3 8 D3 Q3 9 I3

AB4 4 14 H4 4 13 12 24

AB5 3 A4 D4 15 H5 H5 14 D4 Q4 15 15
AB6 2 A6 D6 16 H6 H6 17 D6 Q6 16 26

AB7 1 A7 D7 17 H7 H7 8 D7 Q7 19 17
ASS 

23 A8

AB9 22

AB10 19 A10 
C16-B 11 GC

1 CS 741373

OED 
0 OE

WEB 2 WE

7C128A

2K X 8 IH M
8D BE

ABO 

8 

AO A3 

D3 

M

CHANNEL C PUI

FFT PIPI

9D 9E

ABO AO DO 9 JO j: J2l 3 DO QO 2 KO

ABl Al D1 10 J1 4 D1 Ql 5 K1

AB2 6 A2 D2 11 J2 7 D2 Q2 6 K2

AB3 5 A3 D3 13 J3 8 D3 Q3 9 K3

AB4 4 A4 D4 14 J4 13 D4 Q4 12 94
ABS 3 A5 D5 15 J5 J5 14 D5 Q5 15 KS

B6 2 16 J6 J6 17 16 K6I A6 D6 AB7 1 A7 D7 17 J7 J7 18 D 4 19 K7

ASS 
2 AS

AB9 2

AB10 1 A10 
C16-H 11 GC

1 CS F

_OE EE 
20 OE

WE

WE

C A

12K X 8 RAM

10D 10E

ASO 8 AO DO 9 J8 ITS 3 DO 2 K8

AB1 7 Al D1 10 J9 oo S. J9 4 D1 Q1 5 K9

AB2 6 11 J10 J10 7 6 K10

AB3 5 A2 D2 13 ill J11 8 D2 Q2 9 K11

AB4 4 A3 D3 14 J12 112 13 D3 Q3 12 K12

AB5 3 A4 D4 15 J13 J13 1 D4 Q4 15 K13

AB6 2 A D6 16 J14 J14 17 D6 Q5 16 K14

AB7 1 A6 6 D6 17 PV2 18 D6 Q6 19

ASS 23 A7 D7 
D7 Q7

AB9 
22 

AS

AB10 19 AA9 
c

10 C16-B ll GC

1 CS /4F373
OEE 

2 OE

WE

WE

7C128A

2K X 8 RAM

3B iC 7B 7C 172 4

8193DL8Y3 0DLYA1 
.600 

79VA19

2 1 00198 826 128 0 8 0 281 00 19 0888 8801 00 8 DY1 0 9000 2000 1 088 168822 011 18l082012082012 16 08
80CDV 4 17 D6Y202 L082 303 18 021 021 2 1001382 6 623 62 3 402 8 16 INCPG 82 6 17 122 0822 3 0 118 0002 6 0 00 60 0 9 684 Q2 2 19283 02 1 823 028 A 2 82 1P00 2 86

6 8 15 DLA4 LYA 4 5 6 8403 15408284 2DLYB4 50303 004. 6 0380
7 014 0L205 08205 607650414 DLYB585 6045 1306 3

88605136L206 7058066526 70CAP 150
96761Y020 80 801 67A807"0007C 170 80 42 0 031 uD

887080 8 A6 02 2 6 176 25 18 u

001420000Y289 080 806526 4 041716
08032 108608 1 V LB 0 1 V210901..A O 1......D.. ...15 00186100809 2109 0 1L08 86 210 808216 22 000216 002 86.11 08 6 2 6 0 9082016 92010216A1106 8068 20B0LA713 Q5

1 6 8 0201 3 1 1 7 1- - --1 0 8 2 1 2 3 1 051I0 6 . 40DLY88.5O140D0615 223 2 007

DLDI1Y P A-l-lD2 68 00 1 0820

0340 0001 0 88 60 0 0
6S20935W83N02P10 6H089

8 6 58 13C8K2E 8 0 1 0 I 15 83 1
6D --73 /0 78 0 6 2 5 0 5 05 16-"

07 061 88 07024 0866A08M 8=4 42K000 6 4 8/3 8 80 164R6 0619 8

2 631227D7013A000682 7898,41908B81
00NC16 0 9288107712L06010N8P8640/05Q2618061720790

91817 22 I Q 88682 PLARGAE8223SQ415:00I0

8066 12H86 2 0616H 
1 0H

0 80617C6000.MU807 B0000O800- 16MAC 16

2 BUS1 
9. 

2 14- M~ 1

10 S1 7BU9 7 6 8 8017 7 861 MC1 6B1 5 A8001B C16
2l 806A9 11 0001A8 9 8116 00017

8063 15 8 14 002011 15 8 1411583 82 14

80657 6 C\014827 
U 

PU9

9

4H 8H

BUS7 15 2BS181 81 000 5 8 61 7181 6 M00013
81105 000 5 B MC1

80S6 9 1 806 AC6 U14 9 1 210 M00013
O UT 1 2214 C000 81 2 114 000A 11071 3 8 3 000 03 83 000283 1 000C7 83 13 00015

3 PU9 4 O PU9 4 O

9 09 00

4.7IO0A0560008027 RONO027004.RV8)OR

ATA VALID INTEGRATOR

(OR 3 OR 5 OR 7)

7F

GND 1 11 O1 19 HO

2 12 02 18 H1

IO 3 13 03 17 H2 10
21 4 14 04 16 H3

f I2 5 IS OS 15 H4

13 
6 I5 

05 
14 1324 

8 17 
07 

12

9 I8 08

11 
29110
16LB

BF

1 11 O1 
19 H5

2 12 02 18 H6

25 3 13 03 17 H7

I6 4 14 04 16 He
I7 5 15 05 15 H9

IS 6 16 06 14

I9 7 17 07 13
98 IS 08 12

19
11 

I10

16LB

8G

1

2 12 
02 18 I1 O1 

19 
H10 7,11

I10 3 13 03 17 H12

Ill 4 24 04 16 H13

212 5 15 05 15 H14

113 6 16 06 14

114 7 17 07 13

12

OED 
9 I8 

08

CLAC-B 
it I9

I10

L

JLSAR GATE INTEGRATOR

?ELINE 2 (OR 6)

9F

GND 1 Il O1 19 JO

2 I2 02 18 J1

KO 3 13 03 17 J2 ooo
Kl 4 14 04 16 J3

K2 5 IS OS 15 J4 00
K3 6 16 06 14

K4 9 17 07 113

9 I8 OS 2

11 
I9

I10

16LB

lOF

1 I1 O1 19 J5

2 12 
02 18 

J6

K5 3 I3 03 17 J7

K6 4 I4 04 16 J8

K7 5 I5 05 15 J9 010
K8 6 16 06 14

K9 7 I7 07 13

I8 
08 

12

Jj 

19

I10

L

l0G

1 11 01 
19 J10 14

2 12 02 18 J11

6K1 0 3 13 03 17 J12

l 4 14 04 16 J13

2 5 25 05 15 J14

3 6 16 06 14
13K14 

8 I7 
07 1 2

OEE 
9 IB 08

CLAC-C 
11 9

110

16 LB

CHANNEL D PULSAR GATE INTEGRATOR

FFT PIPELINE 3 (OR 
7)

'V

(Date: Tuly 28, 1998 Sheet: 4 of

'L L

7G

HO 

2 D1 
Q1 

19 UIII
MACWE-B1 

CLK

VALOE 
3 OC

74F574

7H

H8 

2 

D1 

Q1 HP]h.

MACWE-B11 
CLK

VALOE 
3 

OC

74F574

9G

JO 2 D1 Q1 19 BUSO

J1 3 D2 42 18 BUS1

J2 4 D3 Q3 17 BUS2

J3 5 D4 Q4 16 BUSS

J4 6 D5 Q5 15 BUS4

J5 D6 Q6 14 BUSS

J6 D7 Q7 13 BUS6

J7 D8 QS 12 BUS7

MACWE-Bll 
CLK

VALOE 
4 

OC

74F574

9H

J8 2 BUSS

1BUSS

1BUS10

116 BUS11

5 BU S12

4 BUS13

3 BUS14

2 BUST

11G

LO 

2 

D1 

Q1 

19 111!!
MACWE-Bll 

CLK

VALOE 
5 OC

74F574

11H

L8 2 D1 O1 19 BUSK

L9 3 D2 Q2 18 BUSS

L10 4 D3 Q3 17 BUS10

Lll 5 D4 Q4 16 BUS11

L12 6 DS Q5 15 BUS12

L13 7 D5 Q6 14 BUS13

L14 8 D7 Q7 13 BUS14

GND 9 DS QS 12 BUS 15

MACWE-Bll 
CLK

VALOE 
5 24 OC

74F574

081 7 Al 01 10 L1
082 602 011 L2
AB3 5 03 D3 13 L3
AB4 4 04 64 14 L4
'AB5 3A5 05 15 L5

027 1 07 07 17 87
088 2308S
AB9 220A9
0816 19 010

18 CS
080 2008E
W82 2 08

020 800 00 9 L8

AB2 6 01 01 11 816
083 5A3 03 138L11
084 ~ 4 014 L12
085 3 A4 6515813

AB7 1067 0617
088 23 08
089 22 09
0810 19 A10

18 0
080 2008
WEB 2 00

2K X 8 RAM

4D 4E

O 

AO 

DO 

9 

D8 

DS 

3 

DO 

QO 

2 

E810 

1 

A10 

C16-A 

11 

GCi
F1 

CS

OEB 
2 OE

WEA 2 WE

7C128A

2K X 8 RAM

CEL B PUL

FFT PIPE

5D 5E

AAO 

8 

AO 

DO 

9 

FO 

FO J j T
00 

373

OEC 
20 OE

WEA 
2 WE

7C128A

2K X 8 RAM

6D 6E

AAO 8 AO DO 9 FS F8 3 DO QO 2 G8

7 Al D1 10 F9 F9 4 D1 Q1 5 G9

AA2 6 A2 D2 11 F10 F10 7 D2 Q2 6 G10

AA3 5 A3 D3 13 Fll F11 8 D3 Q3 9 Gll

AA4 4 A4 D4 14 F12 F12 13 D4 Q4 12 G12

AAS 3 A5 D5 15 F13 F13 14 D5 Q5 15 G13

AA6 2 A6 D6 16 F14 F14 17 D6 Q 16 G14

AA7 1 A7 D7 17 
PV1 18 D7 47

AAB 23 

19

AA9 22 AS 1

AA10 19 AA9 

=c

10 

C16-A 
ll GC

1 
CS

OEC 
2 OE

WEA WE

7C128A

2K X 8 RAM



32 MHZ CLOCK RUNS

Z012D02 .LAY

tJ2 Ji5I2 502

149 49

1751751 75 75 75 I IH flfflfff[7 ]176 176 176 176 176
75 7F 7 4 5 7F 5 7F 7 4 

I 

AS2K 2K 2K K75 75 I75I 75I R1 I

1H 3H L] 7H L9Hi 11H 171 1812 JJ 2JR1 26J 28 2932 33

F7HYFFKK17] 141 1151 PAL 75 FF
74P PAL 74F PAL 74F PAL 74F PAL 74F PAL 74F PAL 16L 2950 173 ALS ALS ASL L L
574 16L 574 16L 574 16L 574 16L 574 16L 574 16L I 7 574 1574 151 13 3

11112ii41''11111' I3213
10 20 30 40 50 60 70 80 90 100 110 120 

21251 261 271 1.1 281l 291-- Ij - C1 ic~ 7 1151 .5www i121 [J IW304R R

PAL PAL PAL PAL PAL PAL PAL PAL PAL PAL PAL PAL 1 4 . 4 I 4 11 ..
16L 6L 6L 16L 16L 6L 16L 16L 16L 16L 16L 16L FRlFfl E C6 ALS AS PLASASAS PLAS.

11111 7] 7C 7C 7C 7C 7 ]EjJ ~ 245 245 245 245 26H 0 1 3
PPAL PAL PLL PL ALS 1 1.4 F1

1F 2F 3F 4F SF 6F 7F 8F 9F lOP li1 F 1 16R 16R 2K 2K 2K 2K MC 14 541 [11rc'i
K]['fl [f1a. . !1 0i Oi l778] 1 l C'I.Cl X 8 X 8 X 8 X 8 145 3 Ri2748H 2HF2

74F 74F 74 74F 74F 74F 74F 74F 74F 74F 74F 74F 140 150 160 170 180 190 20 220G 4240 250G . I J
373 371 143137C 313 3713734313 371 37C 373 37 I . 1 ,..CI 2 60 C 99 30 30G7 3

1K 2K 3K-Li-Li7/K31K LiL164iLi4Li liiil iii2 2018114 4

74F PAL PAL 7C 7C PAL PAL PLiO PALPAIH
l4K 5E E 8 E 9 1E11E 12E 1 1 1 6R 26 2316R16R1 K 163232 '

128 128 128 128 128 128 128 128 128 128 128 128 R7

2K 2K 2K 2K 2K 2K 2K 2K 2K 2K 2K 2K F, 1;3 C6. 1 F 1e"31 1"8 1 1?1.J10 '1 8 1 1.C
X8 8 X 8 X 8 X 8 8 X 8 88X8 X8 1 14? 74 PAL I 7~f][7 7]F1

IRnUAM III~IIAIR~ AT E ASAL AS LSAL ASALS ALS ALSPA 27 7 ALS
10 3D 3D 40 SD 60 70 RD 90 100 liD 120 <I24 D L LD H457 153

L J1L4 L i-4L i14L1iI-I DL.4DL DL DL13E57154653 1517SE1 3 74 57816EL O1SO 577C PA PA ALS PAL PL7 PA PA ALS LELLLIAL ILI L L H
171 22 22 574 16R 16R 171 22 22 574 16R1 V10 V1 V10[77]AL[77]

VlXVO4lO VlX1 C4 A L ALS CALS AS AS AS 1.'I.C C 7 2

RN4C SC 6C RAMC liC 574 574 574 240 250 260 27 541L 1L 30 32 56

1C 2C 3C 7C 8C SC 1 "14? " 14 151? 1 14

0i .C .'I. . 01. 01 .4 1 . 4 2C 22C 23C ALS ALS ALS3ALS328C329CL30C 27 27 Li
16R1R1R1R 22 16K 16R 16R 2PA2PA LlL I

PALPLSAL PAAPLPL AL PASI.0 1 R0 1470147 41 6K .16R071 6RE .'11 11AS01 ~

HAL PA Vi Vl 82 82 AL PA PA AL PAL S ALSALSPAL PAL13 ALS15

14?11B 2Bl154 1 4B165B 147 14 7 18B 1 6957B1R124?114B11? i+ 7 1L 6 114231?B7

25l 35 l-116C453SR 7 56085 -1SR 5- 1 63 C1i, 1151 iI- 11-51 1 II i i1 1 1
15 .010 1O11'1I010 i ' .04.01 0i0I.71-1501-s B Ti 45e 55 65l75le..L'11;315 325 .0

ASASALS ALS ALS ALS ALS ALS 825 74F 74F 74F 74F 74F ALSAL PL PLAL
54 54 54574 574 57454 541 147 574 574 377 377 377 10 10 10, 10 94157 1L 1L56

ALS ALS ALS 1413 2 124 125 ALS ALS ALS AL27 7

4L9

.3

61

kLSI

kLS

140

* 21098765432109876543210987654321 21098765432197531975312109876543210987654321086

14.43 inches

0

SEE NRAO DRAWING # 56000M002 FOR
MECHANICAL DETAILS OF CARD.

THIS SKETCH DETAILS THE APPROXIMATE
LOCATIONS OF ALL COMPONENTS.

ALL COMPONENTS WILL BE ON GRID UNLESS OTHERWISE NOTED.
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MAC BIN 18

OUTPUT BUS

MCC BLOCK DIAGRAM

FFT CYCLE
INIT

INTEGRATION
CYCLE

TEST FRAME GENERATOR

SH 1

SYSTEM TIMING SIGNAL
GENERATOR

SH 2

MULTIPLIER CONTROL
LOGIC

SH 2

TO ALL DEF CARDS AND
TO ALL PLAY BACK DRIVES

TO ALL DEF CARDS
TO ALL FCC CARDS
TO DOWNSTREAM MCC
TO LTA (RACK3 ONLY)

-TO MAC CARDS

/-I _ _ __ _ __

I-

HCB I/O CHANNEL HCB BUS

SH 2

24
CHANNEL A VALIDITY FLAGS {

24
CHANNEL B VALIDITY FLAGSA

SH 4

D
E
L
A
Y

L
I
N
E

SH 4

DATA VALIDITY INTEGRATOR 18
CHANNEL A

SH 4

DATA VALIDITY INTEGRATOR 18

CHANNEL B

SH 4

PULSAR VALIDITY 18

INTEGRATOR #1

SH 4

PULSAR VALIDITY 18INTEGRATOR #2 "

SH 4

PULSAR VALIDITY 18
INTEGRATOR #3

SH 4

PULSAR VALIDITY 18

INTEGRATOR #4

SH 4

18
-.- TO LTA

SNAPSHOT FIFO
SH 4

BASELINE VALIDITY
GENERATION

SH 3, 4

VALIDITY DELAY TO FFT CARDS

SH 3

B size

MCC. BLK

FFT AND INTEGRATION

CYCLE SEQUENCER

SH 2

MICROPROCESSOR

SH 2

DATA VALIDITY STAR

CROSS-BAR SWITCH

SH 3

C

>

L



15 BIT DATA VALID ADDER
PALIF.ABL

SHEET 1 PAL2F.ABL

PALIF.SCH

ATTDTTY

PALS 1F,2F,2G, 3F,4F,4G
5F,6F,6G, 7F,8F,8G

9F,10F,10G, 11F,12F,12G

'RAGE ADR CNTRS

PAL2C.ABL
SHEET 2 PAL3C.ABL

PAL2C.SCH PALS 2C AND 3C

DATA VALID DELAY LINE CONTROL
PAL2B. ABL

SHEET 3 PAL3B.ABL

PAL3B.SCH PALS 3B AND 2B

DECODER PAL
PAL4B.ABL

SHEET 4

PAL4B.SCH

DECODER PAL
PALSB.ABL

SHEET 5

PALSB.SCH

DATA VALID INTEGRATOR BANK SEL
PALSC.ABL

SHEET 6

PALSC.SCH

DECODER PAL
PAL6B.ABL

SHEET 7

PAL6B.SCH

DECODER PAL
PAL6C.ABL

SHEET 8

PAL6C.SCH

PULSAR GATE DELAY LINE CONTROL
PAL7B.ABL

SHEET 9 PAL8B.ABL

PAL7B.SCH PALS 7B AND 8B

VALIDITY STORAGE ADR CNTRS
PAL8C.ABL

SHEET 10

PAL8C.SCH PALS 8C AND 9C

PULSAR GATE DELAY LINE CONTROL
PAL9B.ABL

SHEET 11

PAL9B. SCH

FRINGE AND INT CYCLE DECODE PAL
PAL20F.ABL

SHEET 23

PAL20F.SCH

HCB CONTROLLER PAL
PAL21I.ABL

SHEET 24

PAL21I.SCH

PHAS T.OC

5'1'(

DECODER PAL
PALIIC.ABL

SHEET 12

PALIIC.SCH

BASELINE COUNTER PAL
PAL13B.ABL

SHEET 13

PAL13B.SCH

SEQUENCER COUNTER CONTROL PAL
PAL14G .ABL

SHEET 14

PAL14G.SCH

8-BIT COUNTER PAL
PALI5B.ABL

SHEET 15

PALISB.SCH PALS 15B AND 14B

FFT CYCLE CONTROL SIGNAL DECODER
PAL16E.ABL

SHEET 16

PAL16E.SCH

FRINGE & INT CYCLE SEQ ADR CNTR
PALISF.ABL

SHEET 17 PAL16F.ABL

PAL16F.SCH PALS 16F AND 1SF

FFT CYCLE SEQ ADR CNTR
PALISG.ABL

SHEET 18 PAL16G.ABL

PAL16G.SCH PALS 16G AND 15G

FIFO CONTROL PAL
PAL16I.ABL

SHEET 19

PAL16I.SCH

DECODER PAL
PAL19B.ABL

SHEET 20

PAL19B.SCH

TIMING SIGNAL DECODER PAL
PAL19F.ABL

SHEET 21

PAL19F. SCH

DECODER PAL
PAL20GB. ABL

SHEET 22

PAL20B. SCH

SHEET 27

RANDOM DATA GENERATOR PAL
PAL32H.ABL

SHEET 34

PAL32H.SCH

63 PHYSICAL PALS
ON MCC

40 DISTINCT ABEL SOURCE FILES

PAL3 '. ABi.

PAL23F.SCH

TEST FRAME FORMATTER PAL
PAL25F.ABL

SHEET 28

PAL25F.SCH

HEADER RAM ADDRESS COUNTER
PAL28F.ABL

SHEET 29

PAL28F.SCH

CRC CONTROL SIGNAL GENERATOR PAL
PAL28H.ABL

SHEET 30

PAL28H.SCH

MISC UP LOGIC PAL
PAL29J.ABL

SHEET 31

PAL29J.SCH

DUAL 5 INTO 1 MUX
PAL30C.ABL

SHEET 32

PAL30C.SCH PALS 30C AND 30B

DUAL 4 INTO 1 MUX
PAL30E.ABL

SHEET 33

PAL30E.SCH PALS 30E, 29A, 29B, 29C AND 30A Title

MCC PALS

Size Document Number REV

B MCCTOP.PAL

Date: December 30, 1998 Sheet 1 of 1

__ __

T~LOOP RFEREN\CE DTIVTDER

PAL22F.ABL
SHEET 25

PAL22F.SCH

DATA VALID DELAY RAM CONTROL PAL
PAL23B.ABL

SHEET 26

PAL23B.SCH

PHASE LOCK
LtJVY V1'iK111tSLL 1k-1 JJ 2 L JN"1'K

T T T n '7 T1 T T T

n

T nnD TTADTADT.W DA TV PTMD



GND

CO
/Ci

C2
C3

/c47

C5
\ C6
\c7
\c8
\c9

DATA VAL

C0
Cl
C12
C13
C14

OEA\
CLAC-A

3
4
5
6
7
8
9

11

1
2
3
4
5
6
7

2
3
4
5
6
7
8
9

11

IF,3F,5F,7F,9F,IIF PIN
I 1 19 BOPIN

II2 2 1 8  B1PIN
17 B2 /PINI4 034 16 B3

I5 04515 B4 /PIN
I6 06 14

17 07 12 PAL1F.ABL
19
I10

16L8

2F, 4F, E

Il 01

12 02
13 03
14 04
15 05
16 06
17 07
18 08
19
I10

16L8

2G, 4G, E

Il 01

12 02
13 03
14 04
15 05
16 06
17 07
18 08
19
110

16L8

F,8F,10F,12F PIN
19 B5 PIN
18 B6 PIN
17 B7 PIN
16 B8
15 B9

+PAL2F.ABLD1 2

3 (iF) 5
4 (iF) 3
5 (iF) 14
6 (iF) 12

8 6
2

15

7 (IF) 5
3 (2F)- 3
4 (2F) 14
5 (2F)- 12

6
2

15
11

7

G,8G,10G,12G PIN 6 (2F)
19 Bl0 PIN 7 (2F)
18 BIl/ PIN 3 (2G)
17 B12 PIN 4 (2G)
16 B13
15 B14
14

m PAL2F.ABL
(2G SAME AS 2F)

PIN 5 (2G)

PALS IF, 2F, AND 2G
15-BIT DATA VALID ADDER

5
3

14
12

6
2

15
11

7

5
PIN 6 (2G) 3
PIN 7 (2G) 14

THESE PALS TOGETHER FORM A 15-BIT ADDER.
A RUNNING SUM ON C(0..14) IS READ FROM
THE RAMS AND A ONE OR ZERO (ON DATA VAL)
IS ADDED TO IT. THE NEW RUNNING SUM IS WRITTEN
BACK INTO THE RAM ON THE 3-STATE BUS B(0..14).
NOTE THAT THE OUTPUT ENABLE LINE OEA\ IS HIGH
TRUE. IT WILL OUTPUT ENABLE THE 1F/2F/2G ADDER
WHEN HIGH-AND OUTPUT ENABLE THE RAMS WHEN LOW.

12

6
2

15
11

7

U?

Al Si
A2 S2
A3 S3
A4 S4

B1
B2
B3
B4

CO C4

74LS28?
U?

Al S1
A2 S2
A3 S3
A4 S4

Bi
B2
B3
B4

CO C4

74LS283
U?

Al S1
A2 S2
A3 S3
A4 S4

B1
B2
B3
B4

CO C4

74LS283
U?

Al S1
A2 S2
A3 S3
A4 S4

B1
B2
B3
B4

CO C4

74LS283

4
1

13
10

9

2
3
56.fi

11
10
14
13

OE\ 15
SEL 1

4 I 2
1

13
104

S9

3

5
6

11
10
14
13

OE\ 15
SEL 1

4
1

13
10

OE\
SEL9

4
14

13
10

2
3
5
6

11
10
14
13

15
1

2
3
5
6

11
10
14
13

OE\ 15
SEL 19 G

A/B

74LS258

U?

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

G
A/B

74LS25E
U?

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

G
A/B

74LS25E
U?

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

G
A/B

74LS25E
U?

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

11F, 12F, 12G

9F, 10F, 10G

PIN 9 OE\

PIN 11 SEL

7F, 8F, 8G

5F, 6F, 6G

Title 3F, 4F, 4G

15 BIT DATA VALID ADDER: PALS IF, 2F, 2G

Size Document Number REV

A PALIF.SCH
Dae eebr3,i9Ihe f 3

4 PIN 19 (IF)

7 PIN 18 (iF)

9 PIN 17 (IF)

12 PIN 16 (iF)

3

4 PIN 15 (IF)

7 PIN 19 (2F)

9 PIN 18 (2F)

12 PIN 17 (2F)

B

4 PIN 16 (2F)

7 PIN 15 (2F)

9 PIN 19 (2G)

12 PIN 18 (2G)

3

14 PIN 17 (2G)

7 PIN 16 (2G)

9 PIN 15 (2G)

12

i
i

I II 8

TIl 9

' 11

-

- -

J
1

I

i

mDate : December 30, 1998 Sheet 1 of 34



COUNTS THRU 210
BASELINES AND 256
PULSAR GATE STATES,
AND KEEPS RUNNING
SUMS OF DATA VALID
IN A uPROC SELECTED
BANK.

OUTPUT ENABLED
DURING THE 4-BIT
PAUSE BETWEEN
FFT CYCLES FOR
READOUT INTO LTA.

Ii
12
13
14
15
16
17
18
19
110
Ill

Ii
12
I3
14
15
16
17
18
19
I10
Ill

I/00
I/01
I/O2

1/03
1/04
1/05
1/06
1/07
1/08
1/09

1/00
I/01
1/02
1/03
1/04
I/O2
1/06
1/07
1/08
1/09

CLK/I0

PIN 1 11
PIN 2 12
PIN 3 10

13

PIN 13 14

AA0

U?

>CCLK QA
CCLKEN QB
CCLR QC

QD
RCLK QE

QF
G QG

QH

RCO

74LS590

PIN 5

PIN 6

16-MHz ***

15 PIN 14
1 PIN 15
2 PIN 16
3 PIN 17
4 PIN 18
5 PIN 19
6 PIN 20
7 PIN 21

LATCH

D

G

PIN 23

IN PAL 2C THIS IS PIN 2.
IN PAL 3C THE 16-MHz IS INTERNALLY
GENERATED BUT SYNCHRONIZED BY PIN 2.

PALS 2C AND 3C
VALIDITY STORAGE ADDRESS COUNTERS

THESE 2 PALS GENERATE THE ADDRESS FOR THE DATA VALID INTERGATION RAMS.
THEY ARE ALMOST IDENTICAL AND DIFFER ONLY IN THE AUX FUNCTION OF LOGICALLY
ANDING THE 2 STATION DATA VALIDS TO OBTAIN A BASELINE DATA VALID.

COUNT = [CNT7,CNT6,CNT5,CNT4,CNT3,CNT2,CNT1,CNTO]

COUNT
# (COUNT + 1) & !INC & !RST

& INC & !RST

OE
OE
OE
OE
OE
OE
OE
OE

DV AX & DV AY
# VALA &

& INC
!INC

Title

VALIDITY STORAGE ADR CNTRS: PALS 2C AND 3C

Size Document Number REV

A PAL2C.SCH

COUNT

CNT7.OE
CNT6.OE
CNT5.OE
CNT4.OE
CNT3.OE
CNT2. OE
CNTI.OE
CNTO.OE

VALA

-

Date:- May 7, 19971Sheet 2 of 341



3B

Ii QO
12 Q1
I3 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8_

2B

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

CLK

OE

16R8

19 DLYAO
18 DLYA1
17 DLYA2
16 DLYA3
15 DLYA4
'14 DLYA53

Fjl'K

PIN 4

3
4
5
6

7
10

PIN 1 2

19 DLYA6 7
'18 DLYA7
17 DLYA8
16 DLYA9
15 DLYA10 7

014 DLYA11
'13

PALS 3B AND 2B
DATA VALID DELAY LINE CONTROL PALS

1

3
4
5
6

7
10

2
9

3-

4
5
6

7
lo, 

2

91
1

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALSlE

U?
A QA-j

B QB-j
C QC-I
D QD 1

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS163

14 PIN 19
13 PIN 18
12 PIN 17
11 PIN 16
15

3

14 PIN 15
13 PIN 14
12 PIN 19
11 PIN 18
15

3

L4 PIN 17
L3 PIN 16
L2 PIN 15
L1 PI 14
L5

RADIX
DECODE

THESE PALS FORM A RADIX ???? COUNTER TO SET THE DELAY BETWEEN THE DEFORMATER DATA VALID
OUTPUT LINES AND THE DATA VALID INTEGRATION INPUT. THIS DELAY MUST MATCH THE THRU PUT
OF THE MAC SYSTEM.

Title

DATA VALID DELAY LINE CTRL: PALS 3B AND 2B

Size Document Number REV

A PAL3B.SCH

INCDV

2
3
4
5

7

9

1I-

2
3
4
5
6
7
8
9

1
11

CLK32C

INCDV

CLK32C

--- ---------- --

I

t •
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CLK32C 2
S8 3
S9 4
S10 5
Si 6
LS8 7
LS9 8
LS10 9

CLK32C > CLK32C 1
ii

4B

Il QO
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 WEA\
18 OEA\
17 OEB\

15 C16-A
14 CLAC-A
13 CLAC - B
12

PAL 4B
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE DATA VALID INTEGRATOR. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE =
LMODE =

[S11, S10, S9, S8]
[LS10, LS9, LS8 ]

C16 & ((MODE != [0,0,1,1]) & (MODE != [0,1, 0,1]) )

!C16 # (MODE == [0,0,1,1])

S !C16 # (MODE == [0,0,1,1])

!C16 # (MODE == [0,0,1,1] )

!C16 & (MODE != [0,0,0,1])

-= (MODE == [0,1,1,0]) & (LMODE == [0,1,0])
# CLACA & (MODE != [0,0,1,1])

(MODE == [0,1,1,0]) & (LMODE == [0,1,0])
# CLAC_B & (MODE != [0, 0,1,1] )

Title

DECODER PAL

Size Document Number REV

A PAL4B.SCH

WEA

OEA

OEB

OEC

C16

CLACA

CLAC_B

May 7, 1997Sheet
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S8 S8 2
S9 S9 3
S90 sic 4
s11 S11 5
LS8 LS8 6
LS9 LS9 7

LS10 LS10 8
9

CLK32E 1

11

5B

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

CLK

OE

16R8_

19 INCI
18 INCR
17 RSTI
16 RSTR
15 IVAL\
14 RVAL\
13 TVAL\
X12

PAL 5B
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE DATA VALID INTEGRATOR. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE = [S11,S10,S9,S8]
LMODE = [LS9,LS8]

!INCI # (MODE == [0,0,0,1])

-= (MODE =: [011,1]) & (LMODE ::

(MODE == [0,1,0,1])

: _(MODE == [0, 0,1,1]) & (LMODE ::

: _(MODE == [0,1,1,0])
# IVAL & (MODE != [0,0,1,0])

(MODE ==
# RVAL &

(MODE ==

# TVAL &

[0,0,1,1]) & (LMODE =
(MODE == [0,1,0,0])

[0,0,1,1]) & (LMODE ==
(MODE == [0,1,0,0])

[0,1])

[1,0])

[0,1])

[1,1])

Title

DECODER PAL

Size Document Number REV

A PAL5B.SCH

INCI

INCR

RSTI

RSTR

IVAL

RVAL

TVAL

. __Mav 7, 1997Sheet
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PAL 5C
DATA VALID INTEGRATOR BANK SELECTOR PAL

THIS PAL PROVIDES THE BANK SIGNALS FOR THE DATA VALID INTEGRATION RAMS. THE
EQUATIONS BELOW SHOW THE PALS FUNCTION.

BANK

uBANK3

= uBANK4

BANK

= uBANK3

: = uBANK4

Title

DATA VALID INTEGRATOR BANK SELECTOR

Size Document Number REV

A PAL5C.SCH

AA8

AA9

AAI0

AB8

AB9

AB 10

1 , --

Date:-
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S8 2
S9 3
S10 4
Sil 5
LS8 6
LS9 7
LS10 8

9
10
11
13

CLK32E 1

6B

Ii 1/00
12 1/01
13 1/02
14 1/03
15 1/04
16 1/05
17 1/06
18 1/07
19 1/08
110 1/09
Ill

CLK/I0

22V10_

14
15
16 (INT)
17 BANK
18 MACWE-A
19 VALOE\2
20 VALOE\1
21 VALOE\0
22 (INT)
23 BUS16

~- 
BANK

< BANK
< BANKOUT

< - BUSOE

PAL 6B
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE DATA VALID INTEGRATOR. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE = [S11,S10,S9,S8]
LMODE = [LS10,LS9,LS8]

- 0

(MODE ==
# (MODE ::
# (MODE ==
# (MODE =
# (MODE =:
# (MODE ==
# BUSOE

[[
[
[
[
[

&

1,0,1,0])
1,0,1,1])
1,1,0,0])
1,1,0,1])
1,1,1,0])
1,1,1,1])

(MODE

&
&
&
&
&
&

= [1,

(LMODE ==
(LMODE ==
(LMODE =
(LMODE ==
(LMODE ==
(LMODE ==
0,0,1])

[1,0,0])
[1,0,0])
[1,0,0])
[1,0,0])
[1,0,0])
[1,0,0])

BUS16. OE - BUSOE

: (MODE == [1,0,1,0]) & (LMODE =:
# VALOEO & (MODE != [1,0,0,1])

: (MODE =: [1,1,0,0]) & (LMODE =
# VALOEI & (MODE != [1,0,0,1])

: (MODE =: [1,1,1,0]) & (LMODE ::
# VALOE2 & (MODE != [1,0,0,1])

[i,0,0])

[i,0,0])

[i,0,0])

: (MODE :: [0,1,0,0]) & LS8

:: BANK $ ((MODE :: [0,1,0,0]) & (LMODE :: [0,1,0]))

BANKOUT
$ (((MODE

BANK
== [0,0,1, 0]) # (MODE == [0,0,1,1])) & (LMODE = [0,0,1])) ;

DECODER PAL

Size Document Number REV

A PAL6B.SCH

BUS16

BUSOE

VALOE 0

VALOE 1

VALOE2

MACWE

BANK

- - ._
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CLK32D 2
S8 3
S9 4
Sl0 5
Sli 6
LS8 7
LS9 8
LS10 9

CLK32D 1
GND 11

6C

Ti QO
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 WEB\
18 OED\
17 OEE\
16 OEF\
15 C16-B
14 CLAC-C
13 NEWCYC
12

PAL 6C
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE DATA VALID INTEGRATOR. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE = [S11,S10,S9,S8]
LMODE = [LS10,LS9,LS8]

- C16 & ((MODE != [0,0,1,1]) & (MODE [0,1,0,1]))

:= !C16 #

: !C16 #

" C16 #

: !C16 &

(MODE == [0,0,1,1])

(MODE == [0,0,1,1])

(MODE == [0,0,1,1])

(MODE != [0,0,0,1])

:: (MODE == [0,1,1,0]) & (LMODE == [0,1,0])
# CLACC & (MODE != [0,0,1,1])

:: (MODE == [0,1,0,1] )
# NEWCYC & ! (S8

& (LMODE :: [0,0,1])
& (LMODE := [0,1,0]))

Title

DECODER PAL

Size Document Number REV

A PAL6C.SCH

WEB

OED

OEE

OEF

C16

CLAC_C

NEWCYC

May 7, 1997Sheet
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7B

Ii QO
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
I8 Q7

CLK

OE

16R8_

8B

Ii Q0
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 DLYBO
'18 DLYB1
17 DLYB2
16 DLYB3
15 DLYB4
14 DLYB5
,13
12

19 DLYB6
18 DLYB7
17 DLYB8
16 DLYB9
15 DLYB10 /

e'14 DLYB11
013
12~

PALS 7B AND 8B
PULSAR GATE DELAY LINE CONTROL PALS

3
4
5
6

PIN 4 7 i

PIN 1 29.1

2

4
5

S6
7
8
9

1
•11

3
4
5
6

7
10

2

i.11

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS1(

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1E

CLK32E

INCPG

CLK32E

14 PIN 19
13 PIN 18
12 PIN 17
11 PIN 16
15

14 PIN 15
13 PIN 14
12 PIN 19
11 PIN 18
15

>3

14 PIN 17
L3 PIN 16
L2 PIN 15
il PI 14
L5

RADIX
DECODE

THESE PALS FORM A RADIX ???? COUNTER TO SET THE DELAY BETWEEN THE PULSAR GATE GENEARTOR
AND THE DATA VALID INTEGRATION INPUT. THIS DELAY MUST MATCH THE THRU PUT OF THE MAC SY cSTEM.

Title

PULSAR GATE DELAY LINE CTRL: PALS 7B AND 8B

Size Document Number REV

A PAL7B.SCH

INCPG

U?
2

A QAB QB-j

C QC 7
D QD-j

RCO
ENP
ENT

>CLK
LOAD
CLR

74ALS163

3
4
5
6

7
10

2
9

-1

2
3
4
5
6
7
8
9

1
11

I
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INCI 2
RSTI 3

4
SEL6\ 5
SEL7\ 6
uD9 7

IVAL\

INCR
RSTR

RVAL\

8
9

10
11
13

2
3
4
5
6
7
8
9

13

CLK32D 1

8C

Ii I/00

12 1/01
13 1/02

14 1/03
15 1/04

16 1/05

17 1/06
18 1/07
19 1/08
I10 1/09
Ill

CLK/I0

22V10_

9C

Il 1/00

12 1/01
13 1/02
14 1/03
15 1/04

16 1/05
17 1/06
18 1/07
19 1/08
110 1/09
Ill

>CLK/I0

22V10

14 ABO
15 ABi
16 AB2
17 AB3
18 AB4
19 AB5
20 AB6 \
21 AB7
22
23 KFIFO9 Z

SH 2

PIN 1 11
PIN 2 12
PIN 3 10

13

PIN 13 14

14 ABO /
15 AB1
16 AB2 /
17 AB3
18 AB4 /
19 AB5 7
20 AB6 /
21 AB7
22
23

PIN 5

PIN 6

U?

>CCLK QA
CCLKEN QB
CCLR QC

QD
RCLK QE

QF
G QG

QH

RCO

74LS590

15 PIN 14
1 PIN 15
2 PIN 16
3 PIN 17
4 PIN 18
5 PIN 19
6 PIN 20
7 PIN 21

9

PALS 8C AND 9C
VALIDITY STORAGE ADDRESS COUNTERS

THESE 2 PALS GENERATE THE ADDRESS FOR THE DATA VALID INTERGATION RAMS.
THEY ARE ALMOST IDENTICAL AND DIFFER ONLY IN THE AUX FUNCTION OF STORING
FIFO MS DATA BIT FOR THE MICROPROCESSOR.

COUNT = [CNT7,CNT6,CNT5,CNT4,CNT3,CNT2,CNTI,CNT0]

COUNT COUNT & !INC & !RST
# (COUNT + 1) & INC & !RST

OE
OE
OE
OE
OE
OE
OE
OE

= uD9 & (SEL6 # SEL7)
# FIFO9 & ! (SEL6 # SEL7)

Title

VALIDITY STORAGE ADR CNTRS: PALS 8C AND 9C

Size Document Number REV

A PAL8C.SCH

\I LKD:: CLK32D 1

CNT7.OE
CNT6.OE
CNT5.OE
CNT4.OE
CNT3.OE
CNT2. OE
CNTI.OE
CNTO.OE

FIFO9
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CLK32E 2

PULSAR GATE 0 3
PULSAR GATE 1 4
PULSAR GATE 2 6
PULSAR GATE 3 7
TST6 7
TST7 C16-C 9

CLK32E 1
11

9B

Ii Q0
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 WRDV\
18 INCDV
17
16
15
14
13 INCPG
12 WRPG\

PAL 9B
PULSAR GATE DELAY LINE CONTROL PAL

THIS PAL PROVIDES SOME CONTROL SIGNALS FOR THE PULSAR AND
DATA VALID DELAY LINES. IT ALSO CAPTURES THE PULSAR GATE
SIGNALS AND CAN PUT TEST SIGNALS INTO THE PULSAR DELAY
RAM.

TST = [TST7, TST6 ]

: = C16

:: C16

:= PULSARO
# GATE0
# 0
# 1
# !GATEO
# GATEO

PULSARi
# GATE1
# 0
# 1
# !GATE1
# GATE1

= PULSAR2
# GATE2
# 0
# 1
# !GATE2
# GATE2

PULSAR3
# GATE3
# 0
# 1
# !GATE3
# GATE3

C16

&
&
&
&
&
&

&
&
&
&
&
&

&
&
&
&
&
&

&
&
&
&
&
&

C16
C16

C16
!C16

C16
C16

C16
!C16

C16
C16

C16
!C16

C16
!C16

C16
C16

& (TST
& (TST

(TST
(TST

& (TST
& (TST

& (TST
& (TST

(TST
(TST

& (TST
& (TST

& (TST
& (TST

(TST
(TST

& (TST
& (TST

& (TST
& (TST

(TST
(TST

& (TST
& (TST

[0,0])
[0,0])
[0,1])
[i,0])
[1,1])

[0,0])
[0,0])
[0,1])
[1,0])
[1,1])
[1,1])

[0,0])
[0,0])
[0,1])
[1,0])
[1, 1] )
[1, 1] )

[0,0])
[0,0])
[0,1])
[1,0])
[1,1])
[1,1])

Title

PULSAR GATE DELAY LINE CONTROL PAL

Size Document Number REV

A PAL9B.SCH
WRPG " = C16

WRDV

INCDV

GATE0

GATE1

GATE2

GATE3

INCPG

i

Date:-
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S8 2
S9 3
Sl0 4
SIl 5
LS8 6
LS9 7
LS10 8

9

CLK32D 1
11

"1C
II IO0
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 107

CLK

OE

16R6

19 BUS17
18 (INT)
17 VALOE\3
16 VALOE\4p
15 VALOE\5
14 MACWE-B
13 C16-C
12

< - BUSOE

PAL 1IC
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE DATA VALID INTEGRATOR. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE = [S11,S10,S9,S8]
LMODE = [LS10,LS9,LS8]

BUS17

BUSOE

BUS17. OE

- 0

(MODE
# (MODE
# (MODE
# (MODE
# (MODE=
# (MODE
# BUSOE

- BUSOE

[1,0,1,0])
[1,0,1,1])
[1,1,0,0])
[1,1,0,1])
[1,1,1,0])
[1,1,1,1])

& (MODE !=_

&
&
&
&
&
&
[1,

(LMODE
(LMODE
(LMODE
(LMODE
(LMODE
(LMODE
00,1])

[i0,0])
[i0,0])
[io,o0])
[i0,0])
[i0,0])
[1,0,0])

- (MODE == [1,0,1,1]) & (LMODE =
# VALOE3 & (MODE [1,0,0,1])

:= (MODE == [1,1,0,1]) & (LMODE =:
# VALOE4 & (MODE [1,0,0,1])

: (MODE == [1,1,1,1]) & (LMODE ==
# VALOES & (MODE != [1,0,0,1])

:= (MODE == [0,1,0,0]) & LS8

:= !C16 & (MODE != [0,0,0,1])

[1,0,0])

[1,0,0])

[1,0,0])

DECODER PAL

Size Document Number REV

A PAL11C.SCH

VALOE3

VALOE4

VALOE5

MACWE

C16

i 1
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BASELINE COUNZTER
13B

2 1Q 1 9
3 I3 Q2 1 16

-- 1QI1 4 Q3 169

6 15 Q4 151
7 16 Q5 9143
8 I7 Q6 13-
9 I8 Q7 12

CLK:11 OE

BLAO
BLAI
BLA2
BLA3

PIN 1

3
4
5
6

7
10

2

PIN 2 1

3
4
5
6

7
10

2
9c1I

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1E

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

14 PIN 19
13 PIN 18
12 PIN 17
11 PIN 16
15

3

14
13
12
11
15

74ALS163

PAL 13B
BASELINE COUNTER PAL

THIS PAL IS A 6-BIT BINARY COUNTER USED TO READ THRU THE MULTIPLIER
RESULTS. THE FIRST 2 BIYS OF THE COUNTER ADDRESS THE REAL/IMAG AND
CHANNEL 0/CHANNEL 1 PRODUCTS ON A MAC CARD. THE LAST 4-BITS ARE THE
LOWER BITS OF THE 8-BIT BASELINE ADDRESS. THE EQUATIONS BELOW GIVE
THE PAL FUNCTION.

COUNT = [CNT5,CNT4,CNT3,CNT2,CNT1,CNT0]

COUNT (COUNT + 1) & !RST

CARRY :: (COUNT == [1,1,1,1,1,0])

Title

BASELINE COUNTER PAL

Size Document Number REV

A PAL13B.SCH

RSTBC\

16R8_

Date:-
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INTEG CYC ENA MASTER/SLAVE

FFTINIT

2
3
4

S14 5
S15 6
LSl4 7
LSl5 8
uSTOP\ 9

CLK32A 1
11

LOGIC ONE

PAL 14G
SEQUENCER COUNTER CONTROL PAL

THIS PAL GENERATES THE COUNT ENABLE AND RESET SIGNALS FOR THE FFT
CYCLE AND FRINGE CYCLE SEQUENCER COUNTERS.

*: 1

: FFTINIT & !MASTER
# S15 & MASTER

:= S15

-=S15 & INTCYCENA

Title

SEQUENCER COUNTER CONTROL PAL

Size Document Number REV

A PAL14G.SCH

PIN 17

ENAA

RSTA

ENAB

RST_B

. v v ... _. v v+ v + + i Z i V i i

TEST

14G

11 100 
19

12 101 18

13 Q2 17 
ENA A

14 Q3 16 
RSTA

I5 Q4 15 
ENAB

16 Q5 14 
RSTB

17 106 
13

18 107 
12

CLK

OE

16R4
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INCA 2
RSTA 3

IuBANKD4
5
6
7
8

9
10
11
13

CLK32F 1

15B
14

Il 1/00 15

12 I/01 16

13 I/02 17
17

14 1/03 18

15 1/04 19
16 1/05 20
17 1/06 21
18 1/07 22

19 1/082

23

I10 1/09
I111

Ill

CLK/I0

22V10_
STA INTEGRATION
POINT COUNTER

PIN 2

3
4
5
6

7

PIN1 2

PIN 3

PAL 15B (ALSO PAL 14B)
8- BIT COUNTER PAL

THIS PAL IS AN 8-BIY COUNTER USED IN READING THE
MAC RESULTS.

3
4
5
6

7
10

2
9C1c

PIN 4

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS16

U?

A QA
B QB
c QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS16

14 PIN 14
13 PIN 15
12 PIN 16
11 PIN 17
15

i3

14 PIN 18
13 PIN 19
12 PIN 20
11 PIN 21
15

PIN 22

13

COUNT = [CNT7,CNT6,CNT5,CNT4,CNT3,CNT2,CNTI,CNTO]

: COUNT & !INC & !RST
# (COUNT + 1) & INC & !RST

-= BANK

Title

8-BIT COUNTER: PALS 15B AND 14B

Size Document Number REV

A PAL15B.SCH

COUNT

CNT 8

--1 - - i ._

Date:-
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PAL 16E
FFT CYCLE CONTROL SIGNAL DECPDER PAL

THIS PAL DECODES THE FFT CYCLE SEQUENCES TO GENERATE CONTROL SIGNALS
FOR THE SYSTEM. THE EQUATIONS BELOW DEFINE THE PAL.

MODE = [S3,S2,S1,SO]

MACINIT

STAREAD

STAREAD

PBIINIT

FFTINIT

LTAINIT

MCCINIT

SPAREO

(MODE == [0,1,0,0] )

STAREAD

S12

(MODE == [0,0,1,0]) & (LSO = 1)

(MODE == [0,0,1,1])

(MODE == [0,1,0,1] )

(MODE == [0,0,0,1])

(MODE == [0,1,0,0])

Title

FFT CYCLE CONTROL SIGNAL DECODER

Size Document Number REV

A PAL16E.SCH
Date May7, 997jhee 16 f 3

i
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FRINGE CYCLE/INTEGRATION CYCLE SEQUENCER
RADIX = 8192

PALS 16F AND 15F
FRINGE CYCLE/INTEGRATION CYCLE SEQUENCER ADDERSS COUNTER PALS

THESE PALS PROVIDE A 13-BIT BINARY COUNTER FOR THE ADDRESS INPUTS
OF THE FRINGE CYCLE/INTEGRATION CYCLE SEQUENCER.

FRINGE & INT CYCLE SEQUENCER ADR CNTR

Size Document Number REV

A PAL16F.SCH

May 7, 1997Sheet
17 of 34Date:-



ENA A
RST A
uBANK7

CLK32A

2
3
4
5
6

S8
9

1
11i

2
ENA A 3
RST A 4
uBANK7 5

6
7
8
9

41CLK32A 1
11

16G

Ii QO
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

15G

Ii QO
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 ADDRO
18 ADDR1
17 ADDR2
16 ADDR3
15 ADDR4
14
13
12

3
4
5
6

PIN 3 7
Trio

PIN1 2

PIN 4 _I1

19 ADDR5
18 ADDR6
17 ADDR7
16 ADDR8
15 ADDR9
14 ADDR10

)13)12

FFT CYCLE SEQUENCER
RADIX = 516

PALS 15G AND 16G
FFT CYCLE SEQUENCER ADDRESS COUNTERS

3
4
5
6

7
10

2
9

-1

3
4
5
6

7
10

2

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1E

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS16

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS16

14 PIN 19
13 PIN 18
12 PIN 17
11 PIN 16
15

3

14 PIN 15
13 PIN 19
12 PIN 18
11 PIN 17
15

3

14 PIN 16
13 PIN 15
12 PIN 14
11
15

3

THESE TWO PALS (THEY HAVE SLIGHTLY DIFFERENT PERSONALITIES)
CONSTITUTE AN 11-BIT ADDRESS COUNTER. IN USE, THE ENABLE LINE
IS ALWAYS PERMISSIVE AND THE RESET LINE MAKES THE COUNTER A
RADIX 516 COUNTER.

Title

FFT CYCLE SEQ ADR CNTR

Size Document Number REV

A PAL16G.SCH

1~~~~- a'j 7|l9 7 .h...1.o.3

I

I
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COMPARE\

2
NEWCYC 3
WR15\ 4

STA READ 
56

SH 2 7
8
9

10
11
13

CLK32B 1

SH 2

161

Ii 1/00

12 I/01
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/10

22V10

WR_FIFO

14
15
16
17 4-BIT COUNTER (SEQ)

18 I------
19
20 -J I
21 -

22 -- - -

23

FIFO BUSY

PAL 161
FIFO CONTROL PAL

THIS PAL PROVIDES THE WRITE PULSE FOR THE FIFOs. IT CONTAINS A
4-BIT COUNTER SCHRONIZED BY THE STAREAD SIGNAL WHICH IS USED
TO TIME THE FIFO WRITE DURING A MAC READOUT CYCLE. THE FIFO BUSY
(ACTIVE) LINE TELLS THE MICROPROCESSOR WHEN THE FIFO IS THRU
STORING A BASELINES WORTH OF RESULTS AND IT CAN READ THE FIFO.
THE COMPARE SIGNAL COMES FROM A COMPARATOR AND IS LOW WHEN THE
BASELINE BEING READ BY THE LTA IS = TO THE BASELINE PROGRAMED
FOR STORAGE IN THE FIFO.

SEQ = [SEQ3 , SEQ2, SEQ1, SEQO]

WRFIFO

SEQ

ACTIVE

CAP15

DLYCOMP

DLYNEWCYC

(SEQ =: [1,0,0,0]) & DLYCOMP
# WR FIFO & (SEQ != [1,1,0,0])

(SEQ + 1)

# (SEQ

& ACTIVE

& (SEQ != [1,1,0,1])
& (SEQ :: [1,1,0,1]) & !STAREAD

CAP15 & NEWCYC
# ACTIVE & NEWCYC

WRI5 # (CAP15

& ! DLYNEWCYC

& !ACTIVE)

- COMPARE & (SEQ := [1,1,0,0])
# DLYCOMP & ! (SEQ == [1,1i,0, 0])

" = NEWCYC

Title

FIFO CONTROL PAL

Size Document Number REV

A PAL16I.SCH
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s4 S4 2
s5 S6 4
S7 3s7 5

S4LS4 6
LS5LS5 7
LS S6 8

TEST TEST 9

CLK32F I
ii

19B

Ii QO
12 Q1
13 Q2
14 Q3

15 Q4

16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19 RSTBC\
18 INCA
17 INCB
16 RSTA
15 RSTB
14 PAA\
13 PAB\
~12 PAC\

PAL 19B
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS TO
PROVIDE TIMING SIGNALS FOR THE MAC RESULTS READOUT. THE EQUATIONS BELOW GIVE
THE PAL FUNCTIONS.

MODE = [S7,S6,S5,S4]
LMODE = [LS5,LS4]

- = (MODE == [1,0,1, 0]) & (LMODE ==

!INCA & (MODE != [0,0,0,1])

:_ (MODE =

: = (MODE ==

: : (MODE =

[0,1,1,1]) & (LMODE ::

[0,1,0,0])

[0,0,1,1]) & (LMODE ==

-= (MODE == [0,1,0,0])
# PAA & !(MODE =: [1,1,1,1])

- (MODE :: [1,1, 1,1]) & (LMODE =:
# PAB & (MODE :: [0,0,0,1])
# PAB & (MODE :: [0,0,1,0])

: (MODE == [1,1,1,1]) & (LMODE ==
# PAC & (MODE =: [0,0,0,1])
# PAC & (MODE == [0,0,1,0])

[0,1])

[1,1])

Title

DECODER PAL

Size Document Number REV

A PAL19B.SCH

RSTBC

INCA

INCB

RSTA

RSTB

PAA

PAB

PAC

[0,1])

[0,1])

[1,0])

20 ofDate:- May 7, 19 9 71 She e t 34



S13 2
S14 3
S15 4
LS13 5
LS14 6
LS15 7
uSTOP\ 8
uTEST\ 9

CLK32B 1
11

19F

Ii Q0
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
I8 Q7

CLK

OE

168

19

~18 uNEW FRINGE
uNEW INTEG

16 CLK16
15 TEST
~14
~13
"'12

CLK16

TEST0
>TEST 1

RTS
TIME
TICK

PAL 19F
TIMING SIGNAL DECODE PAL

THIS PAL DECODES THE FFT CYCLE SEQUENCER AND INTEGRATION CYCLE SEQUENCER TO
GENERATE VARIOUS TIMING SIGNALS NEED IN THE CORRELATOR. THE EQUATIONS BELOW
GIVE THE PAL FUNCTIONS.

LMODE = [LS15,LS14,LS13]

NEWFRINGE :=

NEWINTEG

CLK16

TEST

TESTO

TEST1

TIMETICK

((LMODE == [0,1,0]) #
# NEWFRINGE & !S15

(LMODE == [0,1,1]))

(LMODE =: [0,1,0]) & S15
# NEWINTEG & ! ((LMODE :: [0,1,1])

& S15

& S15)

!CLK16 & !S15

: TST & (LMODE == [0,1,0]) & S15
# TEST & !(LMODE = [0,1,0] & S15)

: TST & (LMODE :: [0,1,0]) & S15
# TEST & !(LMODE == [0,1,0] & S15)

= TST & (LMODE == [0,1,0]) & S15
# TEST & ! (LMODE :: [0,1,0] & S15)

:= (LMODE := [0,0,1]) & S15
# TIMETICK & ! ((LMODE :: [0,1,1]) & S15) ;

TIMING SIGNAL DECODER PAl

Size Document Number

A PAL19F.SCH

REV

Date: May 7, l997JSheet 21 of 34
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BANK INIT

S4 2
S5 3
S6 4
S7 5
LS4 6
LS5 7
TEST 8

9

CLK32F 1
11

20B

Ii QO
12 Q1
13 Q2
14 Q3
15 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8

19
18 EXT ADDR A8
)16 EXT ADDR B8

)15 CLK16EXT ADDR C8
14 MACWE\
13 CLAC
12

PAL 20B
DECODER PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE SEQUENCERS
TO PROVIDE TIMING SIGNALS FOR THE MAC RESULTS READOUT AND OPERATION .THE
EQUATIONS BELOW GIVE THE PAL FUNCTIONS.

MODE = [S7, S6, S5, S4]
LMODE = [LS5,LS4]

BANK

ADDR8A

ADDR8B

ADDR8C

CLK16

MACWE

CLAC

: BANK $ ((MODE == [0,1,1,0]) & (LMODE :: [1,0]) )

: BANK $ ((MODE == [0,0,1,1]) & !TEST)

: BANK $ ((MODE := [0,0,1,1]) & !TEST)

: BANK $ ((MODE == [0,0,1,1]) & !TEST)

: !CLK16 & (MODE, [0,0,0,1])

:= (MODE == [0,0,1,1]) & LS4

: (MODE == [0,1,0,1]) & (LMODE == [1,0])
# CLAC & (MODE != [0,0,1,0])

DECODER PAL

Size Document Number REV

A PAL20B.SCH

__ __

.. 2 1 -
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SO 2
S 3
S2 4
S3 5

LSO 6
LS1 7
LS2 8
TEST 9

CLK32B 1
11

20F

Ii Q0
12 Q1
13 Q2
14 Q3
I5 Q4
16 Q5
17 Q6
18 Q7

CLK

OE

16R8_

19 PBI FRINGE\
18 FFT FRINGE
17 LTA INTEG
16 MCC INTEG
15 PBI INTEG
14 LTA TEST
13 FFT INTEG
12 SPARE

PAL 20F
FRINGE CYCLE AND INTEGRATION CYCLE DECODE PAL

THIS PAL DECODES STATES OF THE FFT CYCLE AND INTEGRATION CYCLE
SEQUENCERS TO PROVIDE CYCLE INIT SIGNALS TO VARIOUS PARTS OF THE
SYSTEM. THE FUNCTION OF THE PAL IS BEST SEEN IN THE EQUATIONS BELOW.

MODE = [S3,S2,S1,SO]
LMODE = [LS2,LS1,LSO]

PBIFRINGE

FFTFRINGE

PBIINTEG

FFTINTEG

MCCINTEG

LTAINTEG

LTATEST

(MODE :: [0,1,1,0]) & ((LMODE =: [1,0,1]) # (LMODE :: [1,1,1]))
# PBIFRINGE & (MODE != [0,1,1,0])

(MODE == [0,1,1,0]) & ((LMODE == [1,0,1]) # (LMODE =: [1,1,1]))
# FFTFRINGE & (MODE != [0,1,1,0] )

:= (MODE = [0,1,1,0]) & (LMODE =: [1,1,1])
# PBIINTEG & ! ((MODE :: [0,1,1,0]) & (LMODE == [1,0,1]))

:= (MODE == [0,1,1,0]) & (LMODE == [1,1,1])
# FFTINTEG & ! ((MODE == [0,1,1,0]) & (LMODE == [1,0,1]))

:: (MODE == [0,1,1,0]) & (LMODE =: [0,1,1])
# MCCINTEG & (MODE != [0,1,1,0])

(MODE == [0,1,1,0]) & (LMODE == [0,1,1])
# LTAINTEG & (MODE [ [0,1,1,0])

(MODE = [0,1,1,0]) & (LMODE == [0,1,1]) & TEST
# LTATEST & (MODE != [0,1,1,0])

:: (MODE = [0,1,1,0]) & (LMODE == [0,0,1])
# SPARE2 & (MODE ! [0,1,1,0])

FRINGE AND INT CYCLE DECODE PAL

Size Document Number REV

A PAL2OF.SCH

SPARE2

I
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DATA FROM MASTER IS READY

CLEAR TO SEND DATA TO MASTER

SDATARDY 1
BUSY 2

- 16L8

19 ACK
18 RCVENA\
17 BUSENA
16 OEA\
15 ACKA\

ACK:

RCVENA\:

BUSENA:

OEA\:

ACKA\:

WRB\:

RESET:

IRQ\:

PAL 21I
HCB CONTROLLER PAL

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.

ENABLE DATA FROM HCB BUS TO LOCAL BUS

ENABLE DATA FROM LOCAL BUS TO HCB BUS

ENABLE DATA FROM 2950 PORT A TO LOCAL BUS

ACK PULSE TO 2950 FOR BOTH READ AND WRITE
(PULSES LOW, TRAILING EDGE IS ACTIVE)

WRITE PULSE TO 2950 FOR WRITES BY MASTER
(PULSES LOW, TRAILING EDGE IS ACTIVE)

HIGH TRUE RESET PULSE

LOW TRUE INTR RQST PULSE TO SLAVE
INDICATES NEXT BYTE IS FIRST BYTE OF
A TRANSFER FROM MASTER TO SLAVE.

SELECT STROBE MODEl MODEO FUNCTION ACK RCVENA\ BUSENA OEA\
0 X 0 0 ALLOW SLAVE TO ASSERT ATTN SDATARDY\ 1 0 1
0 X 0 1 IDLE 1 1 0 1
0 X 1 0 IDLE 1 1 0 1
0 X 1 1 IDLE 1 1 0 1
1 JSL 0 0 MASTER SENDS IRQ TO SLAVE 1 1 1 1
1 ___ 0 1 MASTER WRITES TO SLAVE BUSY\ 0 0 1
1 _Z 1 0 MASTER READS FROM SLAVE SDATARDY\ 1 STROBE STROBE\
1 ____ 1 1 MASTER RESETS SLAVE 1 1 0 1

ACKA\ WRB\ RESET IRQ\
1 1 0 1
1 1 0 1
1 1 0 1
1 1 0 1

STROBE\ 1 0 STROBE\
STROBE\ STROBE\ 0 1
STROBE\ 1 0 1
STROBE\ 1 STROBE 1

HCB CONTROLLER PAL

Size Document Number REV

A PAL21I.SCH

r 1 / I
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uP2 2
uP3 3

4
5

6
7
8
9

CLK16 1
11

-D

22F

II QO
12 Q1
13 Q2
14 Q3
15 Q4
I6 Q5
17 Q6
18 Q7

19
1 8
1.7

16
15

14
13 320 KHz
12

PIN 1

CLK
OE

16R8_
IVIDE BY 50

PAL 22F
PHASE LOCK LOOP REFERENCE DIVIDER

THE CLOCK ON PIN 1 IS DIVIDED BY 50 TO YIELD THE
OUTPUT ON PIN 13. PINS 2 AND 3 ARE NOT USED.

nU

3
4
5
6

7
10

2

3
4
5
6

7
10

2

9

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
CLK
LOAD
CLR

74ALS16

U? I
A QA 7
B QB 7C QC 1

D QD 1
RCO

ENP
ENT
>CLK
LOAD
CLR

74ALS163

14 PIN 18
13 PIN 17
12 PIN 16
11 PIN 15
15

i3

L4
L3

PIN 14

L2
L1

L5

RADIX
DECODE

Title

PHASE LOCK LOOP REFERENCE DIVIDER

Size Document Number REV

A PAL22F.SCH

PIN 13

1

Date:-
Maur 7, 1997ISheet 25 of 341



23B

3
4
5
6

PIN 2 .7

PIN 1 2

PAL 23B
DATA VALID DELAY RAM CONTROL PAL

PIN 3
PIN 4
PIN 5

DECODE

L4 PIN 19
L3 PIN 18
L2 PIN 17

PIN 16
PIN 15
PIN 14
PIN 13
PIN 12

THIS PAL PROVIDES THE ADDRESS COUNTER FOR THE DATA VALID DELAY RAMS.
THE DATA VALIDS FROM THE DEFORMATERS MUST BE DELAYED 5 FFT CYCLES
TO COMPENSATE FOR THE PIPELINING OF THE FFT ENGINE. THE PAL ALSO DECODES
THE MCC CARD SEQUENCERS TO GENERATE THE RAM WRITE SIGNALS AND THE SIGNALS
NEEDED TO CAPTURE THE DATA VALIDS AT 3 STAGES ON THE MCC CARD.

ADDR = [A2,AI,AO]
MODE = [S29, S28, S27]

ADDR (ADDR + 1)
# (ADDR

WA

& S26
& !S26

& (ADDR != [0,1,1])

: _ (MODE := [0,0,1])

WB (MODE == [0,0,1] )

CAPVA (MODE == [0,1,0])

CAPVB := (MODE == [0,1,1])

CAPVC ::_ (MODE == [1,0,0])

Title

DATA VALID DELAY RAM CONTROL PAL

Size Document Number REV

A PAL23B.SCH

i I

--Z - . 9 - - - , I - - - - - - - - - - - -

U?

A QA

B QB

C QC

D QD

RCO

ENP

ENT

CLK

LOAD

CLR

74ALS163

11
15

Maur 7, 19 9 7 I S he e t 26 of 34Date:-
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uRADIX 2
3

SPARE MODULUS 4
uP2 5
uP3 6

7

8
9

10
11

CLK9 1
13

23F

Ii 01

12 02
13 03
14 04
15 05
16 06
17 07
18 08

19 09
110 010

CLK

OE

22V10

b2 3

'22

3
4
5
6

PIN 4 7
10

PINi1 2

PAL 23F
PHASE LOCK LOOP VARIABLE RADIX COUNTER

PAL 23F DIVIDES THE OUTPUT OF THE 23G VFO BY A PROGRAMMABLE
RADIX AND SUPPLIES THE FREQ IN TO PLL CHIP 22G. THE DIVIDE
RADIX IS SUPPLIES BY THREE INPUTS FROM THE MCC MICRO (uRADIX,
uP2, AND uP3) . THE FUNCTION TABLE BELOW GIVES THE EXACT
DIVISION RATIOS AVALIABLE.

I-

3
4
5
6

7
10

2

9

3
4
5
6

7
10

2

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1E

U?

A QA
B QB
C QC
D QD

RCO
ENP
ENT
>CLK
LOAD
CLR

74ALS1E

U?
IA QA-j

B QB i
C QC 1

D QD a
RCO

ENP
ENT
>CLK
LOAD
CLR

74ALS163

14 PIN 14
13 PIN 15
12 PIN 16
11 PIN 17
15

3

14 PIN 18
13 PIN 19
12 PIN 20
11 PIN 21
15

.3

L4
L3
L2
~1
-5

PIN 23

RADIX
DECODE

PIN 2
PIN 5
PIN 6

PHASE LOCK LOOP VARIABLE RADIX CNTR

Size Document Number REV

A PAL23F.SCH

DT 11 99

23F-6,5,2 23F DIVIDE PLL FREQ COMMENT
0,0,0 485 9.001600 MHZ DEFAULT VLBA (0.00083% LOW)
0,0,1 487 9.038720 MHZ SPARE
0,1,0 484 8.983040 MHZ VLBA, SELF TEST (0.18% HIGH)
0,1,0 484 8.983040 MHZ VLBA, NO SELF TEST (0.20% LOW
0,,11 486 9.020160 MHZ VLBA, NO SELF TEST (0.20% HIGH)
1,0,0 482 8.945920 MHZ VLBA, SELF TEST (0.23% LOW
1,0,0 482 8.945920 MHZ MKIII, NO SELF TEST (0.17% HIGH)
1,0,1 483 8.964480 MHZ SPARE
1,1,0 480 8.908800 MHZ MKIII, NO SELF TEST (0.24% LOW
1,1,0 480 8.908800 MHZ MKIII, SELF TEST (0.15% HIGH)
1,1,1 478 8.871680 MHZ MKIII, SELF TEST (0.27% LOW

J

G !

1 -
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FORMATER

RAMD 2
RAND 3
HEAD 4
FS5 5
FS6 6
FS7 7
uP08
uP1 9

CLK9E 1
11

DELAYED

25F

Ii I00
12 101
13 Q2
14 Q3
15 Q4
16 Q5
17 106
18 107

CLK

OE

16R4_

19
18
17

'16
15 PARITY
14 RST CRC
13 RSTSEQ\

C12

CRCC

PAL 25F
TEST FRAME FORMATER PAL

PAL 25F IS THE FORMATER FOR THE TEST FRAME GENERATED BY THE MCC.
IT USES THE FRAME SEQUENCER SIGNALS FS5, FS6, AND FS7 TO MUX THE
DATA (RAMD OR RAND), THE HEADER (HEAD), THE CRCC, AND THE PARITY
(INTERNALLY GENERATED) TOGETHER TO MAKE A PBD FRAME. IN ADDITION
THE PAL ALSO DOES THE NRZM ENCODING. THE PAL ALSO DECODES THE FS5
THRU FS7 SIGNALS TO GENERATE THE CRC AND SEQUENCER RESET SIGNALS.
TWO MICROPROCESSOR SIGNALS, uPO AND uP1, SELECT BETWEEN THE RAM
OR RANDOM DATA GENERATORS AND BETWEEN VLBA AND MK3 OPERATION.
LASTLY, PIN 19 IS A DELAYED VERSION OF THE HEADER DATA FOR BETTER
TIMING ON THE CRC CHIP.

Title

TEST FRAME FORMATTER PAL

Size Document Number REV

A PAL25F.SCH

19
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AO 2
Al 3
A2 4
A3 5
A4 6
FSO 7
RSTSEQ\ 8
LDHDRAM\ 9

CLK9D 1
11

28F

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

CLK

OE

16R8

BINARY
19
18
17
16

15
14
1312 HEADER

PAL2 8F
HEADER RAM ADDRESS COUNTER

PAL 28F IS THE ADDRESS COUNTER FOR THE RAM THAT GENERATES
THE HEADER IN THE MCC TEST FRAME. THIS COUNTER CAN BE PARALLEL
LOADED FROM THE MICROPROCESSOR SO THAT THE MICRO MAY LOAD THE
RAM DURING THE DATA PORTION OF THE FRAME. THE PAL ALSO
GENERATES A DISCRETE SIGNAL FOR THE MICRO (HEADER) SO THE
MICRO WILL KNOW WHEN IT IS SAFE TO LOAD THE NEXT HEADER.

NOTE: LOAD WINS OVER RST

Title

HEADER RAM ADDRESS COUNTER

Size Document Number REV

A PAL28F.SCH

1 - i

Date :
Maur 7, 1997ISheet 29 of 34



1
FS1 2
FS2 3
FS3 4
FS4 5
RST CRC 6
uPi 7

8
9

11

28H

Il 01

12 02

13 03
14 04
15 05
16 06
17 07
18 08
'9
110

16L8

19 CWE
18 CCE\

X16

15

13

PIN 2 2
PIN 4 3
PIN 3 5
PIN 5 6

11
10
14
13

PIN 7 1
15

U?

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

A/B

G

74ALS157

4 PIN 19

7 PIN 18

9

PAL 28H
CRC CONTROL SIGNAL GENERATOR PAL

PAL 28H SWITCHES THE CRC CHIP CWE AND CCE CONTROL SIGNALS BETWEEN
VLBA AND MKIII OUTPUTS FROM THE MCC TEST FRAME SEQUENCER.
(uPl = 0 FOR VLBA, = 1 FOR MKIII)

= FS1 & !uPl
# FS3 & uP1

- FS2 & !uP1
# FS4 & uPi

Title

CRC CONTROL SIGNAL GENERATOR PAL

Size Document Number REV

A PAL28H.SCH

CWE

CCE

_x i i I tiiaa v v v v

I
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29J

DJSH1
kjJSH 1
SH 1

SELl5 = A15* (WR+RD)

PAL 29J
MISCELLANEOUS MICROPROCESSOR LOGIC PAL

THIS PAL CONTAINS MISCELLANEOUS LOGIC IN THE
MICROPROCESSOR PORTION OF THE FFT CONTROL CARD:

PIN 19. THIS PIN IS THE LS245 OUTPUT ENABLE.
IT IS ACTIVE (LOW) ALL THE TIME EXCEPT FOR
READ OPERATIONS.

PIN 18. THIS PAL OUTPUT SUPPLIES THE DIRECTION
SIGNAL FOR THE DATA BUS LS245.

PIN 17. THIS PAL OUTPUT SUPPLIES A GLITCHLESS
A15 SIGNAL FOR THE 74LS138 DECODERS.

PIN 16. THIS PAL OUTPUT PROVIDES THE RAM MEMORY
OUTPUT ENABLE SIGNAL FOR EITHER DATA MEMORY
ACCESS (RD) OR FOR PROGRAM MEMORY ACCESS (PSEN).

PIN 15. THIS PAL OUTPUT PROVIDES A DECODE SIGNAL
THAT GIVES THE MICRO ASSESS TO THE TEST FRAME
HEADER RAM 27F.

PIN 14. THIS PAL OUTPUT PROVIDES A DECODE SIGNAL
THAT GIVES THE MICRO ASSESS TO THE TEST FRAME DATA
RAM 29F.

PIN 13. THIS PAL OUTPUT BUFFERS THE MICRO RD\
LINE FOR HIGH FANOUT.

PIN 12. THIS PAL OUTPUT BUFFERS THE MICRO WR\
LINE FOR HIGH FANOUT.

RD\ 1 2

1 2WR \

PIN 13

PIN 12

MISC uP LOGIC PAL

Size Document Number REV

A PAL29J.SCH

--
Date:
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AXO 1
AX1 2
AX2 3
AX3 4
AX4 5
AYO 6
AY1 7
AY2 8
AY3 9
AY4 11

30C

Il 01

12 02
13 03
14 04
15 05

16 06
17 07
18 08

19
110

16L8

19 DATAVALID AX
18 S18
17 S1916 S20
15 S23

14 S24
13 D25
)12 -< DATIVA I AY I

PAL 30C
(ALSO USED FOR PAL 30B)

DUAL 5 INTO 1 MUX

THIS PAL PROVIDES 2 INDEPENDENTLY PROGRAMMABLE 5 INTO 1 MUXES.
THESE PALS ALONG WITH THE 30E/29C/29B/29A/30A PALS ARE A DUAL
20 INTO 1 MUX. THE 2 20 INTO 1 MUXES SELECT 2 DATA VALIDS
IN ORDER TO FORM A BASELINE DATA VALID BY ANDING THEM TOGETHER.

PIN1 4
PIN 2 3
PIN 3 2
PIN 4 1
PIN 5 15

14
13
12

PIN 18 11
PIN 17 10
PIN 16 9

7

PIN 6 4
PIN 7 3
PIN8 2
PIN 9 1
PIN 11 15

14
13
12

PIN 15 11
PIN 14 10
PIN 13 9

7

U?

DO W
D1
D2 Y
D3
D4
D5
D6
D7

A
B
C
G

74ALS1

6

5 PIN 19

1

MODEX = [S20, S19, S18]
MODEY = [S25, S24, S23]

AXO & (MODEX =
# AX1 & (MODEX==
# AX2 & (MODEX==
# AX3 & (MODE_X==
# AX4 & (MODE_X ==

AYO
# AY1
# AY2
# AY3
# AY4

&
&
&
&
&

(MODEY ==
(MODEY ==
(MODE_Y ==
(MODEY ==
(MODE_Y ==

[0,0,0])
[0,0,1])
[0,i,0])
[0,1,1])
[i0,0])

[o,0,0])
[0,0,1])
[0,1,0])
[0,1,1])
[1,0,0])

Title

DUAL 5 INTO 1 MUX: PALS 30C AND 30B

Size Document Number REV

A PAL30C. SCH

VAL AX =

VALAY =

___ _ _

-1 - i

U?

DO W 6

D1 
5 PIN 12

D2 Y

D3

D4

D5

D6

D7

A

B

C

G

74ALS151
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1
2
3
4
5
6
7
8

TST4 9
TST5 11

30E

Il 01

12 02
13 03
14 04
15 05
16 06
17 07
18 08
19
I10

16L8

19 AXO
18 AY0
17 S16
16 S17
15 S21
14 S22
13 BXO
12 BYO

PAL 30E
(ALSO USED FOR PAL 29C, 29B, 29A ,AND 30A)

DUAL DUAL 4 INTO 1 MUX

THIS PAL PROVIDES 2 INDEPENDENTLY PROGRAMMABLE DUAL 4 INTO 1 MUXES.
ONE OF THE DUAL' ABOVE PRETAINS TO THE 2 CHANNELS (A AND B) OF
VALIDS PROVIDED FOR ON AN MCC CARD. THE OTHER DUAL IS FOR THE 2
COORDINATES OF A BASELINE (X AND Y) NEEDED TO GET THE BASELINE
VALIDITY. A AND B GET THE SAME MUX SELECT BITS WHILE X AND Y GET
DIFFERENT MUX SELECT BITS. THE EQUATIONS BELOW ILLUSTRATE
THE PAL FUNCTION.

PIN 1 6
PIN 2 5
PIN 3 4
PIN 4 3

PIN 5 10
PIN 6 11 
PIN 7 12
PIN 8 13

PIN 17 14

PIN 16 2
1

15

6
5-
4
3

10
11
12
13

PIN 15 14
PIN 14 2

MODE_X = [S17,S16]
MODEY = [S22,S21]
TEST = [TST5 , TST4 ]

1-1C

U?

1C0 Y
ICl
1C2
1C3

2C0 2Y
2C1
2C2
2C3

A
B
IG
2G

74ALS1 

U?

1C0 lY
ICI
1C2
1C3

2C0 2Y
2C1
2C2
2C3

7 PIN 19

9

3

7

PIN 18

PIN 13

9 PIN 12

A
B
IG
2G

74ALS153

NOTE: THE TEST FUNCTION
NOT SHOWN ABOVE.

AX0 = VGA &

# VIA &
# V2A &
# V3A &
# (TEST ==

AYO = VOA &
# VIA &
# V2A &
# V3A &
# (TEST ==

BXO = VOB &
# VIB &
# V2B &
# V3B &
# (TEST =

= VOB &

# ViB &
# V2B &
# V3B &
# (TEST ==

(MODEX ==

(MODEX ==
(MODEX ==
(MODEX ==
[1,1]) #

(MODEY ==

(MODEY ==

(MODEY ==
(MODEY ==
[I,1])

(MODEX ==
(MODE9X ==

(MODEX ==

(MODEX ==

[1,1]) #

(MODEY ==
(MODEY ==

(MODEY ==
(MODEY ==

[1,1])

[0,0]) & (TEST ==

[0, 1]) & (TEST ==
[1,0]) & (TEST ==
[i,i]) & (TEST ==

(TEST = [1,0])

[0,0]) &
[0,1]) &
[1,0]) &
[1,1]) &

(TEST =:
(TEST =:
(TEST ::
(TEST =

[0, 0]) & (TEST ::
[0,1]) & (TEST ::
[1,0]) & (TEST ::
[1,1]) & (TEST ==

(TEST := [1,0])

[0,0])
[0,1])
[1,0])
[1,1])

&
&
&
&

(TEST ==
(TEST ==
(TEST ==
(TEST ==

[0,0])
[0,0])
[0,0])
[0,0])

[0,0])
[0,0])
[0,0])
[0,0])

[0,0])
[0,0])
[0,0])
[0,0])

[0,0])
[0,0])
[0,0])
[0,0])

Title

DUAL 4 INTO 1 MUX 30E, 29A, 29B, 29C, 30A

Size Document Number REV

A PAL30E.SCH

BYO

--1Date: December 30, 19981Sheet 33 of 34



S 32H

2 1Q6 13

WR10 \ 3 I2 Q0 l18
4 13I2 Q 17

5 1 4 Q3 )16
6 1- 5 Q4 )15
7 1 6 Q5 )14
8 17 Q6 )13

18 Q7 12

CLK9C 1 CLK
ii OE

16R8

RAND

ADDR = 9200

PAL 32H
RANDOM DATA GENERATOR PAL

PAL 32H PROVIDES 7 BITS OF A 39 BIT RANDOM DATA GENEARTOR. A MICROPROCESSOR
SIGNAL, WRI0\, CAN RESET THE DATA GENERATOR TO GET IT OUT OF THE HANG UP STATE.

Title

RANDOM DATA GENERATOR PAL

Size Document Number REV

A PAL32H.SCH

I

1 '-
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Section 2

Multiply Accumulate Card Drawings

Drawing Number and/or Filename

56000L003
(LOO3D01.SCH - L003D04.SCH)

56000Z003
(Z003D01.LAY - Z003D02.LAY)

K029D01. BLK
KO30D01.BLK
V009D01.TIM

Title Nr of Sheets

MAC Schematics

MAC IC Layouts

FFT to MAC interface
MAC Block Diagram
MAC card edge timing

Volume 2

4

2

1

1
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47 uF VCC BYPASSES

Cl

47uF
C2

47uF
C3

47uF
C4

47uF
C5

47uF
C6

47uF

7uF

PROTECTS AGAINST TRANSIENTS
ON CARD INSERTION.

VCC

j Dl
1N5817

20 V MAX REV
25 AMP SURGE
1 AMP AVE

D2
IN5817

VCC
0

PIN 1 END

VCCQ) VCCVCC

C9

0.22uF
Cl0

0.22uF
Cll

0.22uF
C12

0.22uF
C13

0.22uF
C14

0.22uF
C15

0.22uF
C16

0.22uF
C17

0.22uF
C18

0.22uF
C19

0. 22uF
C20

o .22uF
C22
.22uF

C22
o.22uF

0.22uF

C25

0.22uF
C26

o,.22u
o0.22uF
C28

0 .22uF

7

VCC9)

C29

0.22uF
C30

0.22uF
C31

0.22uF
C32

0.22uF
C33

0.22uF
C34

0.22uF
C35

0.22uF
C36

0.22uF
C37

0.22uF
C38

0.22uF
C39

0.22uF
C40

0.22uF
C41

0.22uF
C42

0.22uF
C43

0.22uF
C44

0.22uF
C45

0.22uF
C46

0.22uF
C47

o0.22uF
C48

o0.22uF

7

VCC()

C49

0. 22uF
C50

0.22uF
C51

0.22uF
C52

0.22uF
C53

0.22uF
C54

0.22uF
C55

0.22uF
C56

0.22uF
C57

0.22uF
C58

0.22uF
C59

0 . 22uF
C60

o 22uF

C61

0.22uF
C62

.22uF
C63

o.22uF
C64

0.22uF
C65

0.22uF
C66

0.22uF
C67

o0.22uF
C65

o0.22uF

VEE

C89

0.22uF
C90

0.22uF
C91

0.22uF

C69

0 . 22uF
C70

0.22uF
C71

0.22uF
C72

0.22uF
C73

0.22uF
C74

0. 22uF
C75

0.22uF
C76

0.22uF
C77

0. 22uF
C78

0.22uF
C79

0. 22uF
C80

o .22uF

0. 22uF
C82

o.22uF
C83
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C84

O.22uF
C85
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C86
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C87

o0.22uF
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o0.22uF
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0.22uF
C93
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C94

o . 2 2uF
C95
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C1OO
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NOTE:
CHIP OUTLINES REPRESENT THE
IC PIN FOOTPRINT. NOT THE PHYSICAL
CASE OR SOCKET OUTLINES.

VIEW IS OF COMPONENT SIDE
50 PIN "3M" TYPE CONN, 3433-5303
FOR TEST POINTS

SCANBE S-217 INJECTOR/EJECTOR

0
GT1@o

n +2 ++++f+++++++++f++...I n T1 -

GT2Fo-

1 45 PIN Al

COL 3 COL 3 COL 2 COL2 4uF COL 1 COL 1 COL 0 COI
ARRAY 1 ARRAY 0 ARRAY 1 ARRA

ARRAY 1 ARRAY 0 ARRAY 1 ARRAY 0

0100 031 1l 030 U102 021 U103 020 U104 011 U105 010 UI07

ROW ROW 0
U98 OH U99

m-C82 --C83 -C84 C8o OH 574 191 1 574 -- C88 - -i8 -c9
C6C87

574 PIN 1 574

C80 C81

fl U94U9
U86 131 U87 130 U88 121 089 120 57 090 111 091 110 U92 101U93

C78 C79

ROW ROW 1
A B C D C71 A B C DnCKA32 u84n ncK32 u851

E--JC
6 6  

F-nC67 --C68 C69 TO ASICS C7TOASICS7
C7 541 541

H G F E C72 H G F E C73

C6 183 GT3 F

57410 574 U77 211 U78 21

U73 231 U74 230 U75 221 U76 220 CU24

ROW 3~
7T1 f 7 U72] ROW 2

[---C53 -- C54 CS5B [ CS56 5C 5C59 C60 -- C61

3Hl U69 H UW70

574 574

n ASIC U67 LOGIC 0681

I ICTRL 5411I IANALREGi~ L/O BUF 541
C4 9C 5D

U
5
9 331 U60 330 U61 321 U62 320 U63 311 U64 310

ROW ROW 3

in C4 6 F--J C47 SC48

10

LY 0

000

--- C
9 1

100

F- C77

200

= C62

GT4

C4C41 C4DC4 3C44

R3 J K L B
AEA U42 3fl7TU43 AEA U44 2fl T 045 ECL CLK CR32 U47 OUT UL48 AlKA 049 i OOTlA Ti CH 4 lK 4 46 TO REGS CTR I

SC3C3l C33 Cl 6 C34 C35C 3C3 C3
R Q P N

R2R
AOEA U30 CTRL U31 A0EA U32 CTRL U33 LOGIC U34 035 ROW U36 COL U37 AOEA U3840 CTRL

ANAL SELECT
821 uO 574 821 574BUF 541574 138 138 8215

C2 C2 C2 C24 C2 C2C2C2 C2

ASIC U16 fl 17 2V U 18 3H U 19 3H U20 2H"iTTU21 fl EA 022 1HU23 OH U24 H 51CTRL 541

REG I/O LL 10125 ,10125 125 1 125 10125 U 824 c 10125 U 2- 10125U 10125 I 0.I 101125 ULI2025I
C C9 C 1 0 C C17 C C1 C1 2 CI03 C1' C104 C20 CI'5

/3 V <U 1 I- 3 v U2 l-2 v U3 IH 2 v <U4 1[-13 H U5 -1 2 H <U ._6 -2 H U7 JI R L U8 I -/ H U9 I 1H __Ul °IR /0H Ul l -1 :V " IJ : V < ll o ' or / °'
1 10125 IHa 10125 I I 10125 I I 10125 I I 10125 I i 10125_ IU4 10125 I 57J I 10125 II 1125 , 10125 I ,, 101.5I k 115IU 02 U

C9 C C93 C1 C94 Cl CS ClS CC9

Dl7fl' D1l47 lD2 47 S""471 Fl~"'

B LB1 B

0 3 2 1 A GTS 0o 3 2 1 O0 GT6 3 2
21098765432109876543210987654321 21098765432109876543210987654321219753 08642086

P3 P2 P

2V 3H

0

THIS SKETCH DETAILS THE APPROXIMATE
LOCATION FOR EACH COMPONENT.

ALL COMPONENTS ON 0.1 GRID UNLESS OTHERWISE NOTED.

LOWER LEFT CORNER OF BOARD IS REFERENCE POINT FOR GRID.

CTRL2 EXTADR

LSI 120 PIN PLASTIC PACKAGE

PACKAGE CODE ND
EXTRA PIN IS FLOATING
FROM ALL OTHER PINS

BRIM STANDOFF AT 4 CORNER PINS,

1H - 0H- - IV

TOP VIEW OF HOLE PATTERN

1234567891111
0123

AeeeoeoeSeeOOO

C 0600968000000
B eeeO Ooe
F e ® EXTRA e

G eee PIN "" 1.200 +- .012 SQ

H .00 000
J 00g"se
K "00 000
L e0s0e 0es"0 e we"

N 00..000000~

.050 DIA

oV

U52

821

U41

574

U2 9

823

U15

823

5421 

O

DOUT

TOP VIEW OF PLASTIC PACKAGE

ROW COL ARRAY

0 0 0

DIP TYPE MONOLITHIC
BYPASS CAPACITORS

I

PIN ORIENTATIONS:
PIN 1 OF "HORIZONTAL" DIPS
IN LOWER LEFT CORNER.

PIN Al OF ASICS IN UPPER LEFT CORNER.

PIN 1 OF DISCRETE RESISTORS AND
BYPASS CAPACITORS IS AT TOP OR LEFT:

PIN 1 END
PIN f
END MINUS SIGN INDICATES

-5.2V BYPASS

UNMARKED INDICATES

+5V BYPASS

ALL ICs ARE SOCKETED

THIS REPRESENTS MOUNTING PAD FOR
KEYSTONE TURRET #1593-3
6 TOTAL, EACH CONNECTED TO GROUND

ALL DIP ICs SOCKETED:
TI C93xx FAMILY

ALL PGA USE SOCKET PINS:

ADVANCED INTERCONNECTIONS
# KD-121-33TG

9U x 280 mm EUROCARD

SEE NRAO DRAWING # 56000M003 FOR
MECHANICAL DETAILS OF CARD.

SEE NRAO DRAWING # A56000B003 FOR
BILL OF MATERIALS

REV B: 8-31-89 CMB
SWAPPED C15 WITH C99
SWAPPED C18 WITH C102
REVERSED D2
ADDED PIN 1 DOTS AT U1-U15

REV C: 8-10-90 CMB
COPIED SHEET 1 TO SHEET 2 AND REVISED
SHEET 2 SPECIFICALLY FOR BOARD
ASSEMBLY DETAILS.
ADDED GTI-GT6 REFERENCE DESIGNATIONS.
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NOTE:
CHIP OUTLINES REPRESENT THE
IC PIN FOOTPRINT, NOT THE PHYSICAL
CASE OR SOCKET OUTLINES.

Jl IS A 50 PIN "3M" TYPE CONN, 3433-1403.
THE TWO MOUNTING HOLES FOR Jl ON THE PC BOARD
ARE NOT CORRECTLY LOCATED.
THE CONNECTORS SUPPLIED BY NRAO TO THE BOARD ASSEMBLER
WILL HAVE THE MOUNTING HOLES DRILLED OUT SO THAT
THEY MAY BE MOUNTED.

VIEW IS OF COMPONENT SIDE

SCANBE S-217 INJECTOR/EJECTOR

0--

GTI1-0

SOCKET SOCKET SOCKET SOCKET

ONLY ONLY ONLY ONLY

Ul00101U102 U103

i-C8
2  

f- C83 i-C84 CasF-n

SOCKET SOCKET SOCKET SOCKET
ONLY ONLY ONLY ONLY

086 U87 U88 U89

GT2Fo-
)2 +++++.++++++++++ +++++. '++++++++++++++++++++++++

1 74F574 74iii F574J
C86 C87

C80 C81

U01 74F574....J Lj1 .74F574...
C78 C79

C71

i C6 6 ~C67 (ZC68 C6 f['"""""S"] 2 08 [
C7d1i 74F541 1 74F54JA~1 L

C72 C'
SOCKET SOCKET SOCKET SOCKET
ONLY ONLY ONLY ONLY C6 SOCKETGT3

1 ONLYLI°  i j i° 2 ' z'iU 174F574 174F574

073 074 078 076 C 63C6"4

1-c3Fq5 P-c 5 Fqs 74F574 174F574
E0IC53  EZC5

4  
C55 C56 C C5~

120 069 120 070
SOCKET SOCKET SOCKET SOCKET H
ONLY ONLY ONLY ONLY 1174F574 L174F574

CC5

C4'5C5'
059 060 061 062

SOCKET

--- C4
5  

r-C
4 6  

I--]C47 [--C48 ONLY GT4

C4L 8U53

.7 1-

PIN Al

SOCKET SOCKET SOCKET SOCKET
ONLY ONLY ONLY ONLY

0104 U105 U106 0107

F-C88 -C89-C9 0
-C91

SOCKET SOCKET SOCKET SOCKET
ONLY ONLY ONLY ONLY

090 U91 U92 U93

0 JC 7 4 E0 C75 E0 C 7 6 C77

Z-C-- C5
9

C6
0 

c61 -C62

SOCKET SOCKET SOCKET SOCKET
ONLY ONLY ONLY ONLY

063 064 065 U66

16 u54 16 055 16 u56 16 U57 16 058
174ALS15710 I 74ALS157U 74ALS15711 474ALS157 II 174AL51571

C4_ C4 C4 C44

R3
20 U2 24 043 120" U44 124 045 16 046 120 047 114 048 120 049 l24 00 2 5 l2

I I II 21 2 ~ 1111111 ] liii I I 74F32 I I'** i
174F57474F821 J 74F74F57474F821j LI10125D Il 74F541 u , I 74551 71 74F821 74F5747

C3 C3 I 7 C3C33 C1'96 C34 C35 C35 C3

R2 R1[24"""" 30
h  

20 S'U31 H 24 032 [20 033 20 034 20 0335 16 036 16 037 24 038 20 39 4 00 fl '
74F821 I 74F574 I 1 1 74F821 LI1 74F574 j1 74ALSS41 74F574 j1i 74F13 1 74F13 1 74F821 [ 4F7 1 74F821

SC2 C24 C2 C2 C2 C

20 016 16 0317 16 018 16 0319 16 020 16 0321 24'" U22 16 023 16 024 16 025 16 06[[ W"~H "S HW""
,1 74AL l541 ,1 10125 / 1 10125 I 10125 Ii 1 10125 10125 jiF. 2 , i 10125U -, 10125LI 1012i5 i/ ,101 lr-]I

C1C 10 Cl1 C1 17 C17 ClW C102 Cl1L3 C19C'4C ' C O

16 01 l16 02 F1[67U31H16 04 16 05 []6 U6F]6T 7 1f]20 08 116 09 16 010 .16 011lH16 01 16 13H 6 04
1 10125 L.19 10125 I9I10125 1 10125 I101 10125 Li91 10125 IQ LII.11125 Li91 74F574 i 1 10125 1 10125 I_1 10125 Li,1 10125 Li91 10125 LI.1 10129 I

Cs C9 C9 Cl C94 C C9 o ClC9 Cl

47 F Dl 4iF D 4 u 8F'

C Dl CD
B F B a

0 3 2 1 0O TS Q 3 2 1 0 A 3I6 A

21098765432109876543210987654321 2109876543210987654321098765432l11975310864208

P3 P2 P

U-52I
F821

U41

74F574

U2 9

F823

F823

i r

0

THIS SKETCH DETAILS THE APPROXIMATE
LOCATION FOR EACH COMPONENT.

ALL COMPONENTS ON 0.1 GRID UNLESS OTHERWISE NOTED.

LOWER LEFT CORNER OF BOARD IS REFERENCE POINT FOR GRID.

SILK SCREEN IDENTIFIES EXACT PHYSICAL LOCATION OF PARTS

LSI 120 PIN PLASTIC PACKAGE

PACKAGE CODE ND
EXTRA PIN IS FLOATING
FROM ALL OTHER PINS

BRIM STANDOFF AT 4 CORNER PINS,

TOP VIEW OF HOLE PATTERN

1234567891111
0123

A e*es@OOOO*O600e s
B OOSO ®®ee@e
C ®eeeeeeeee e
D e*e eq ®®0
K ® ®e®EXTRA ® ® ®

®®PIN 1.200 +- .012 SQ

H see 00e
J see see
K eeee ee
L 00ee00e0000
N *eeeeeeeee®00
N 000000000000

.050 DIA

TOP VIEW OF PLASTIC PACKAGE

REV B

REV C

INDEX MARK

1.378 MAX
SQUARE

8-31-89 CMB
SWAPPED C15 WITH C99
SWAPPED C18 WITH C102
REVERSED D2
ADDED PIN 1 DOTS AT Ul-U15

8-10-90 CMB
COPIED SHEET 1 TO SHEET 2 AND REVISED
SHEET 2 SPECIFICALLY FOR BOARD
ASSEMBLY DETAILS.
ADDED OTi GT6 REFERENCE DESIGNATIONS.
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EXAMPLE OF DIP IC DETAILS:

SOCKET TYPE\I- (NR OF PINS)

REFERENCE
20 U95 DESIGNATION

1 74F574 IC TYPE

PIN 1 LOCATION
OF IC / SOCKET

DIP TYPE MONOLITHIC
BYPASS CAPACITORS

PIN ORIENTATIONS:

PIN 1 OF "HORIZONTAL" DIPS
IN LOWER LEFT CORNER.

PIN Al OF ASICS IN UPPER LEFT CORNER.

PIN 1 OF DISCRETE RESISTORS AND
BYPASS CAPACITORS IS AT TOP OR LEFT:

PIN 1 END

ENDL MINUS SIGN INDICATES
-5.2V BYPASS

UNMARKED INDICATES

+5V BYPASS

ALL ICs ARE ROCKETED

L] THIS REPRESENTS MOUNTING PAD FOR
KEYSTONE TURRET #1593-3
6 TOTAL, EACH CONNECTED TO GROUND

ALL DIP ICs SOCKETED:
TI C93xx FAMILY

ALL PGA USE SOCKET PINS:
ADVANCED INTERCONNECTIONS
# KD-121-33TG

THE NOTATION "SOCKET ONLY" INDICATES THAT
THE BOARD ASSEMBLER WILL INSTALL THE
IC SOCKET, BUT NRAO WILL INSTALL THE IC.

ALL OTHER IC's WILL BE INSTALLED BY THE
ASSEMBLER.

NOTE:
BOARD ASSEMBLER DOES
NOT NEED SHEET 1 OF
THIS DRAWING

9U x 280 mmn EUROCARD

SEE ERAO DRAWING # 56000M003 FOR
MECHANICAL DETAILS OF CARD.

SEE NRA® DRAWINC 8 A56000B003 FOR
BILL OF MATERIALS



FFT PIPELINES I MULTIPLIER ARRAYS

ONE COMBINED ARRAY CONSISTING
OF 15 MULTIPLIER CARDS

HORIZONTAL
AXIS 19

0
1

ROWS 10
11

2

13
14
15

16
17
18
1I

VERTICAL AXIS

COLUMNS

16 15 14 13 12 15 14 13 12 11 10 9 8 11 10 9

LR RR LR RR
LL CARD 3 RL LL CARD 2 RL

ARRAY 1 ARRAY 0 ARRAY 1 ARRAY 0

LR RR LR RR

LL CARD 7 RL LL CARD 6 RL

ARRAY 1 ARRAY 0 ARRAY 1 ARRAY 0

LR RR LR RR
LL CARD 10 RL LL CARD 9 RL

ARRAY 1 ARRAY 0 ARRAY 1 ARRAY 0

LR RR
LL CARD 12 RL

ARRAY 1 ARRAY 0

8 7 6 5 4 7 6 5 4 3 2 1 0 3 2 1 0

LR RR LR RE
LL CARD 1 RL LL CARD0 RLJ ARRAY 1 ARRAY 0 ARRAY 1 ARRAY 0

LR RE
LL CARD5 RL

ARRAY 1 ARRAY 0

ONE MULTIPLIER CARD
TWO 4x4 ARRAYS PER CARD

32 GATE ARRAYS
PER CARD

LR RR

LL CARD 14 RL

ARRAY 1 ARRAY 0

EACH OUTPUT CONSISTS OF 12
DIFFERENTIAL SIGNALS (24 WIRES)

5 GROUPS x 4 OUTPUTS x 24 WIRES = 480 WIRES

EACH SIGNAL DRIVES BOTH THE VERTICAL
AND HORIZONTAL AXIS, 6 LOADS TOTAL

100 OHM TERMINATION AT END OF EACH DIFFERENTIAL RUN

VERTICAL AXIS DRIVE

C32

SIGNAL DRIVING
VERTICAL AXIS

SIGNAL DRIVING
HORIZONTAL AXIS

CAPTURED DATA:

T

ARRAY 0
N

T

ARRAY 1

FLV-Lr-LiLiJL-L-L.FLLI RVO LVO RV1 LV1 RV2 LV2

I HoI LHOl RR1 LH1 RH21 LH2

WID RVO RV0 RV2

DEN RH RH0l RH2

RxRRH 1

PWID I LVO I Lvi I LV2

LHO LH LH2

NORM I RHOI LHOI RHiI LH1I RH2I LH2I

RxR andRxL Rv01RO RVV1 RVll RVl 21RV2
R I RHO LHO RHi LH1 RH2 LH2

LVO LV1 LV2

LHO LH1 LH2

AUX I RHO R1 IRR2 I
LxR and LxLHLV0 LVO LVl LV LV2 LV2L R ad LLRHO LH0O RHIl LH1 I RH2 LH2

1HII III
I GATEI GATE GATE GATE GATE GATE IGATI GATE

ARYARARRAY 1] AYLARR1 ARRAY ARRAY ARRAY

ARRAY 1 ARRAY 0
2H --77AE A AE GAT E [L7 GATE G[TE[GTE [GAT

ARR] ARRAY [RRAj ARR] ARRAY ARRAY ARRAY ARRAY

GATE GATE GATE GATE GATE GATE GATE GATE

ARY ARY RYARRAY RRA ARRAY ARRAY ARRAY

HORIZONTAL AXIS DRIVE

NOTE THAT TWO HORIZONTAL INPUTS ARE USED IN "ARRAY 1"
WHERE ONLY ONE IS NEEDED IN "ARRAY 0"
THE AUX INPUT REGISTER IS USED TO STORE THE RIGHT HAND
POLARIZATION IN ORDER TO WAIT FOR THE LEFT TO SHOW UP.

.NON- POL

INTERFACE FROM FFT CARDS TO MULTIPLIER CARDS:

EACH FFT 4 , 4 , 4 FLOATING POINT OUTPUT = 12 BITS PARALLEL AT 16 MHz

THE 12 BITS FROM ADJACENT CHANNELS (OPPOSITE POLARIZATIONS) ARE
MULTIPLEXED TOGETHER OVER 12 OUTPUTS FROM THE FFT CARD

THE BIT RATE OVER THE INTERFACE IS 32 MHz

THE SIGNAL INTERFACE USES DIFFERENTIAL ECL

EACH FFT CARD HAS 2 x 12 x 2 = 48 OUTPUT PINS

EACH MULTIPLIER CARD HAS 8 "SIGNAL INPUTS" = 8 x 12 x 2 = 192 INPUT PINS

FFT TO MULTIPLIER INTERFACE
V= VERTICAL AXIS R= RIGHT POLARIZATION
H= HORIZONTAL AXIS L= LEFT POLARIZATION

FOR PURPOSES OF REPRESENTING POLARIZATIONS,
EVEN CHANNELS ARE SHOWN AS RIGHT POLARIZATION
ODD CHANELS ARE SHOWN AS LEFT POLARIZATION.
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NORM

LxL > v ~
TIRR LH0LH1RV

TWI RV RV RV
ARRAY 0

ARRAY 1

TWIG

NORM

_POL

I I I I I I I

18 17 16 19 18 17

LR RR
LL CARD 4 RL

ARRAY 1 ARRAY 0

LR RR
LL CARD 8 RL

ARRAY 1 ARRAY 0

LR RR
LL CARD 11 RL

ARRAY 1 ARRAY 0

LR RR

LL CARD 13 RL

ARRAY 1 ARRAY 0

I

I



TWID
N 4,4,4

04,4,4
R

M

15, 15, 6

ROW
COL
AUXOUT

0
U
T

(9 BITS)
CTRL EXTADR

ENLARGED VIEW
OF MAIN I/O SIGNALS
FOR VLBA1 USED IN MAC MODE

MULTIPLIER CARD
BLOCK DIAGRAM
NOTE,:THE PHYSICAL LAYOUT OF VLBA1 CHIPS ON THE CARD

IS NOT THE SAME AS THE LOGICAL ARRANGMENT BELOW.
SEE L003D01.SCH (MAC SCHEMATIC SHEET 1) FOR THE PHYSICAL LAYOUT

TWID T U TD
N 4,4,4 N 4,4,4 N 4,4,4
U4 , 4 , 4  U4 , 4 , 4  U4 , 4 , 4

B 15,15,6 B 15,15,6 B 15,15,6

RUB RUB RUB
COL CDLICOL
AUXOUT AUXOUTIAUXOUT

(9 BITS) (9 BITS) (9 BITS)
CTRL EXTADR CTRL EXTADR CTRL EXTADR

TWID TWID TWID
N 4,4,4 N 4,4,4 N 4,4,4

U4 , 4 , 4  U4 , 4 , 4  U4 , 4 , 4

B 15,15,6 B 15,15,6 j MB 15,15,6

ROW ROW ROW
COL CDL COL
AUXOUT AUXOUT AUXOUT

(9 BITS) (9 BITS) (9 BITS)
CTRL EXTADR CTRL EXTADR CTRL EXTADR

-

I TWID12 .IN 4,4.4
3 U_4 , 4 , 4

B 15,15,6

|AUXO~UT
! ( 9 BITS)

|CTRL EXTADR

SERIAL CONTROL WORD)

DAISY CHAIN

TWID
N 4,4,4
04,4,4

B 15,15,6

ROW
COL
IAUXOUT

(9 BITS)
CTRL EXTADR

-,I

TWID
N 4,4,4
U
4
,4,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4
U

4
,4,4

R
M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4
U
4
,
4
,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

ARRAY 1
L*L and L*R

INIT

TWID
N 4,4,4
U
4
,4,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4

U4 , 4 , 4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

012
3V

12

2V

e12

1V

OH-

TWID
N 4,4,4

1H R4 4, 4
B 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4

U
4
, 
4
, 4

M 15, 15, 6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID TWID
N 4,4,4 N 4,4,42H R4, 4, 4U 4

, 4,

B 15,15,6 B 15,15,6

ROW ROW
COL COL
AUXOUT AUXOUT

(9 BITS) (9 BITS)
CTRL EXTADR CTRL EXTADR

TWID
N 4,4,4

3Hm4 c~
M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

/\ONE BIT DELAY
TO ARRAY 1

REGS

CLAC (CLEAR ACCUMULATOR) )
MACWEAREFADOTTROBE)f1~A

TWID
N 4,4,4

R4, 4,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4

U
4
,4,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID TWID
N 4,4,4 N 4,4,4
U4 , 4 , 4  UR4 , 4 , 4

M 15,15,6 
M  

15,15,6

ROW ROW
COL COL
AUXOUT AUXOUT

(9 BITS) (9 BITS)
CTRL EXTADR CTRL EXTADR

ARRAY 0
R*R and R*L

I
HIGH FOR ONE 32 MHz PERIOD
LOW FOR SEVEN PERIODS

CAPTURED STAREAD (SHORT TERM ACCUM READ CYCLE) _N "

CARD OUT ENABLE !IF SELECTED HERE

I ASIC ENA HERE

12

0V

/18 BIT TRI-STATE BUS
(TWO BUSES TOTAL ON CARD)

CARDS ON THE
ARRAY DIAGONAL
ARE PARTIALLY
POPULATED

236 I/O PINS
7 SPARE PINS
18 GND PINS
18 VCC PINS
9 VEE PINS

288 TOTAL PINS

I/O PIN
SUMMARY

TWID
N 4,4,4

R
4
,
4
,
4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4

U4 ,
4 , 4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

TWID
N 4,4,4

U
4
,4,4

M 15,15,6

ROW
COL
AUXOUT

(9 BITS)
CTRL EXTADR

I)3V 2V1V OV

OH 12 bits per input
1H 24 pins per input
2H 192 pins total
3H for V & H inputs

CK32ECL\
CK32ECL 2 PINS

INIT\ 4 PINS
CLAC
MACWE\
STAREAD

CARDSEL\
ROWO
ROWI
COLO 7 PINS
COLl
ARRAY
AUXOUT

EXTADR[O..8] 9 PINS
CRSO

CRCLK
CRSI 3 PINS 18 PINS
CRSTB DOUT[0..17]

ROW AND COL DECODES
SELECT A SINGLE VLBA1 ASIC
IF THIS CARD IS SELECTED

AUXOUT SELECTS THE 18 BIT

PORTION OF THE 36 BIT RESULT

IF AN 18 BIT RESULT FROM A SINGLE ASIC
IS SELECTED AT THE RISING EDGE OF STAREAD
THEN THAT ASIC IS ENABLED ON THE CARD !

DURING THE FOLLOWING LOW PORTION OF VLBA CoRRELATOR

NATIONAL RADIO A
THE STAREAD CYCLE, AND CLOCKED INTO THE CHARLOTTESVILLE,

OUTPUT REGISTER ON THE NEXT RISING EDGE. Title
MULTIPLIER CA

THE RESULT IS ENABLED AT THE CARD OUTPUT Sizeo.cument Number

DURING THE NEXT LOW PORTION OF STAREAD C 56000K030

PRDJECT

STRUNUBY OBSERVATURY
VA

RD BLOCK DIAGRAM

REV

(RO3ODO1.BLE)

)Date: July 29, isss)Sh-eet 1 of

ANTENNAS 0-3, VERTICAL AXIS (COLUMNS 0-3)
12 BITS PER ANTENNA BUS * 4 BUSES *2 WIRES EACH (DIFFERENTIAL) = 96 INPUT PINS

96

ECL TO TTL TRANSLATORS AND REGISTERSI

ANT 3 VERT AXIS ANT 2 VERT AXIS ANT 1 VERT AXIS ANT 0 VERT AXIS]

ANTS
0-3
HORIZ
AXIS

96

ROWS
0-3

itLi iLV V i . y i<.V /iJ / / 1

SI



ADR FOR READOUT ACCESS AT ASIC EDGE H JEE MACWE AT ASIC
EDEHR. EDGE HERE.

508 509 510 511 5 -1 513 514 510 1 2.. 3. 4..508 509 510 511 512 513 514 515 0 1 2345

RV254 LV254 RV255 LV255 X X X X Ix I RVO ILVO Rv1 Lvi Rv2 Lv2 RV3

MACNP AG & Al
HORIZ AXIS AT NORM INPUT RH254 LH254 RH255 LH255 1 X X XX IRH0 ILH0 IRHI

FORV127 FOLV127IF1RV127IF1LV127 X X X X FORV0 FOLV0 FIRV

MACP AO & Al

HORIZ AXIS AT NORM INPUT IFORH127 F0LHI27IF1RHI27IF1LH127I X X

READ ADR AT ASIC INPUT

MACNP ARRAY 0 1254 1
RD254 1255 IRD255 IX ACCESS X x 0 IRD1

NOTE: SAME ADR SEQUENCE FOR BOTH MACNP AND MACP.
"RD" IS USED TO INDICATE WHEN THE ADR IS USED FOR AN ACTUAL READ IN E

READ ADR AT ASIC INPUT

MAC P ARRAY 0 1254 IRD254 RD255 1255 1X ACCESS XX

MAC WE\ AT ASIC INPUT AG

ADR FOR MAC WE\ INJECTED INTO MACP
EXT ADR STREAM HERE AG ACCESS

INIT\ AT ASIC INPUT AG

CLK CYCLES COUNTED
AT CARD EDGE

509 510 511 512 513 514 515 0 1 2 3

VR AXSA CADEG LV254 
1RV255 1

LV255 IX IX IX IX IRVO LO Ri Li

MACNP
HORIZ AXIS AT CARD EDGE 

1
LH254 RH255 ILH255 X IX I X X X JRHO IH Ri IH

VAOz LVI 27IFlRV127IFLV1I2 X x I x I K I X IFORo IFoLo IiRo IFL

MAC P
HORIZ AXIS AT CARD EDGE F0LH127JF1RH127 F1LH127I X IX X X IFORH FLH IiRO iL

EXT ADR SEQUENCE IIIIII
AT CARD EDGE 1255 1255 X ACCESS IX IX I0 I0 1 I1 I2

MAC WE\ AT CARD EDGE

EXT ADR STREAM HEREACES

INIT\ AT CARD EDGE

NOTE" DATA HAS ONE CYCLE DELAY FROM CARD EDGE TO ALL ASICS.

TO ASICS IN ARRAY 0, AND THREE CYCLE DELAY TO ARRAY 1.

6 7 8

LvI i
THIS SECTION

LH1 IRH2 ILH2 IRH3 IJH3 I IIS THE
TIMING AT

ro IFLVo IFORV IFOLVi IF1RV1 FLV THE ASIC
PINS

RIGHT POLARIZATION

VERTICAL AXIS
SPECTRAL POINT
NUMBER 254

I I I II I LH254 =
RD1 2 IRD2 3RD3 4 LEFT POLARIZATION

HORIZONTAL AXIS
SPECTRAL POINT

[ACH CASE. NUMBER 254

L 1l 2 IRD2 IRD3 13 14
FORV127 =
FFT #0
RIGHT POLARIZATION

VERTICAL AXIS
SPECTRAL POINT

- MAC, NON- POLAR MODE NUMBER 127

- MAC, POLAR MODE POLAR MODE REQUIRES

FFT SIZE <= 256

SO THERE ARE
"ADJACENT FFTS"
FFT #0 AND #1 IN
THIS EXAMPLE

4 5 6 7 8THIS SECTION
IRv2 Lv2 IRV3 LV3 I IS THE CARDEDGE TIMING
IRH2 ILH2 IR ILH3 I DERIVED FROM

THE ASIC PIN
TIMING ABOVE

TO FOVi IFOLVi IFiRVi IFiLVi

01 I I
NOTE:
ADR SEQ IS 0-255 FOR BANK 0

12 13 13 14 14 256-511 FOR BANK 1
MSB OF ADR IS BANK SWITCH BIT

IN GAP, X INDICATES ADR IS
DON'T CARE, EXCEPT FOR MSB
WHICH MUST BE SAME AS IN REST
OF CYCLE.

Title

MAC CARDEDGE TIME

S ize IDocument Number IREV

B V009D01. TIM

Date : August 4, 1998 Sheet 1 of 1

CLK

VERT AXIS AT TWID INPUT

___ ___ ---- _--- - _____ - - - .. T T -I T1 TTTTIT r
-- TT-% T.,, T e7-T-11-4



Volume 2 Section 3

Long Term Accumulator Card Drawings

Drawing Number and/or Filename

56000L024
(LO24D01.SCH - L024D04.SCH)
(L024D05.DOC - L024D10.DOC)
(L024D11.XIL - L024D15.XIL)

56000Z015
(Z015D01.LAY - Z015D06.LAY)

Title Nr of Sheets

LTA Schematics 4
LTA blk diag & timings 6
LTA Xilinx dwgs 5

LTA IC layout & adapters 6



CC 11 19 A

13185000 i P

70 0 5

PU~l 8 P16 TA

89 10

AC 1 """"""'L11 R 800
Al 2B 0114 R 800

02 12 D\SCC

04 10 D\SCO

SEL CC/ 06 7 RD500

All 313 EL80

03 4SELBS8400
All 6 - 0U 4 10 SL8

CC 
0

pU 
6  

CSE D870

R02 12

04 10 845 RD\8 HUB
RD Ci O14RD05 0
SEL B84CCRC\8007

muD[0U 7

38 P1 Al 8 17 0 81 4 5 Al' 9 12 P1
CC PC 4 16 2Al 1DQ16 OC6C i i AC' S8 l l 13 P2

--6 A5 B 5 13 uD3 8D9 A4 7 15-P35A4 B6 14 D4 Q4 16 A A6 4 D

34 PS 7 13 uD 14 17 P

AC IS D06Q514 DDED 009 5
33 6I71 6 1 6 A 8

CO ALE CC DC 13 RO

AS 82I50 12 ND

30 IC0 l__2

TA BESFEBS[BA0AT.AN
____________ C/IC18 BAELIE AMADDRESSESTO eRAS

ACBCT[1.N722

27W14 r 1SA100128 
A152TIC0ND15 2CO48413103ND\8C01

Al7 CA 5T 14 ND 001 CB T

03111 ND\ 8004 3
CiT110D805 AC AT91 D 30 Os1CEO A

SE CX SD D\C E E ABRA N
03 12 BAEL N D 8303ADDR S RAMES

A 5 42LSiCS P 2 Y3 11 ND 5304 HBLR/IMCE \0 P082
0 4 10 ND 83 05 HBLRAMWE\1 S l Y R GA Y R80 SBAW\ W

28 SEL 5CC/I 06 7 ND C OSSUBRAMWE\ SEL S C S

A O 
1 14 SR ill 

CCSL 
6 Y410 C L30 i'AMS\

P02 3 DSlCGl 1 A Y00 915 C058300 OSURAMS\ ACRW
CiE0 103D08155Al 2 8A 016 14 US 8301 OesURAMS\ SAl 80

ND05O ENlO A 3 1 0 802 OsARS ASill CC/I TIY2 ND85073 2 1 580 sAU
CPUB 07 P8280308

04 Y6 DDRSS HBRAOS\ SMS

48BCY7 07 05 8307
84CC ND\BAND 74/IL513

P082RESSES1"""' WR\A840

HBL(O C)]

C AWEol212E0219 SAl FTCYCLE SEQUENCER
8RANDE I STs 2 2 7 5A22

SCTL3 5 23 03 16 SA3CbFM 1 I0
HBLRAHWE .. 24 04 iS SAC 3 6 S NEGR 41 /1i

VSUBRAMWE\ VSUBCS0US14 SACO o 5 50 STACLE SAC 5 5 S24 RAS 5 173EI/P0R
IS 06 SAl 7 A 10CS51MACCE\0 SAl Al 0110 S25 CAS I6 803 lB EPLR1IR 7 07 A 113011 I0

__________________II 051 SA Al0 MACCE 1 S
I 5C I 0 A3 5 AC 02 13 S3 MACOE\2 SA3 5 A2 02 1221POP52 ARL(EOEL

ECRA32E. 1OLESA4 A4 0314 54 MACCE\3 SA4 A3 0314 S28S ErS8PCLR C 21 INTECER 1CL A 4 4041 I0
11 CESAS 3A4 0415 S5 REALSI SAS 3 A 1CC S529 AEROLE 10 2 722:NTC

NBLRAMCS G AL V -15L (iSES) 5A7 AS 06 17 57 AORENA\ SAC AS 06 17 SAS A 0I6S6 IAS10S 2 S 0 6 3I/T0RPO9123bR 2 4ls
VSUBRAMCS\ SAS 23SAAC3 078VSUBRARCS A SSAC 22 S9ASC32

ND\BAND 2120 SAlO 21 AS A0 2 9CKI

ND ULAC W LAI 2 SA6 CR328 lB CCS 2/O2B1982188
ROTS 4220 17 SAC PUB3 20 OLE 2

__________________________ uCTL3 5 24 CC 16 SAS 19 II 9II NFO
25 M'6 4 04 iS 5A9 ERAEN

NDBMSWRAS 7 26 06 14 SAlO11 LCC.CCSA-18 YC4A1

IC 07 lCD 170 beAR 2 ,,~14 W R2
SU SAC 5 AO 00 C985S (CR16) SAC 5AO00 9 832 NDSTB\ COSRO R 31 IO
CK32E 1ICL5 05 12 Al 110 SC HBL'0 SAl Al 01 10 S33 OE\ S NDFEST 223 1021Ei APPRT

11 SA2 6 A 11 SiC NBL'1 SAC 6 11 834 102 17i EWN W
OE7 A A2 02 A 21 I0 3 3 A 5S HBL'2 SA 5A3 03 SS5

OAL16VS iSIP (16R8) SAC 4A3 03 14 S12 ARTO0 SAC A 4 14 S36 7 1 9 51
PP 0. .38 SA5 3AS 3 S 15 SiC ARY'i SA5S AS 05 15 S37 HAUPOPOSO BIC I0620C UIHWN

____________ SA6 2 AS 05 16 514 ART'2 5A6 2 AS 06 16 Sspre9 IZ 106 21 RDS
2 B TTEA INTCTCENA SAC 1 A76 06 17 815 (CNTR PUS) SAC 1 AC 07 17 S39 (NEEPACE) LSO 10 CC9 C 0522

ARTINIT SA9 2 S9 2 L2 1322 R LA NI 'AS 9IW SAlO 21 AC0S1 2 1898T1R UL (16 sSEU( PUB4 C10C
CR328 8C3B 180 SULoB- 4]lSDA PUB 18CLE U3 0CK AC3U'19II 19 INIT

0D I/00 1291

beSUBRAMCS\ beR 3S C3216 2 1-i ERPES 3 3 3
6 SAC MC 1 I/O

CC ISAO CAC 00 9516 ADRPIPORST\ SAC 8 AC 00 9 540 IC 4 I/03 /217) SL EI8 _______
iS ND850 H A2 6 Al 01 10 627 ADRIPOSI SAl C Al 01 10 S4i 6 IS____I/04______1E_

A 1 TO 800WsVSUBRAMWE RSA 6A20 11 S18 AORPIPOSO SA2 6 A2 02 11 642 IS16 I/04 18: S~ SL
1474F74 SAC4 25 02 13 519 (ES PDRS)S3 5 13S3 FRIOI 820C EA
B3 Ti3S AC 03TPHDRSTIAC 5 17S3 PIPPOII/6C056 9AEORAU

T 12PC )SAS 4 4 SC0(SMPLPHDRQST( SA IS 007 ALO A 0415CHACUE IHACUE AS 3 A 0T115 5 iSS1(EPSTPS A S545 2MAR08 10 22B1I100
10SA6 06 16 6221 SA6 2AS 0 16 846 RESETseR STs 11 1

Cl T NRT SAC 1 17 923 (SEQ CTRL)( SAC 1A6 0 178547 SAMPLEbSRQSTS 13Cl
C2AAT6I07fi SAS027AIl0

02 C150 A A A 2 BCK2 CKI
(131 8680) 2 C CC19 SAlO 21 AC A0 1A

* 12 20NCYEN 3 18iS(INTEPNAL A10AlOAC221H
SETEST 4 1 Q2 17 RS'ls CR320 18 8 23 822 CR328 18 L4GS2 5 16 E H) UB OLEo DL - -S2

15 CS\8500 OsVSUBRAHUS 253 614Q3 5 RSTb 1 qINIT 0 1 ESTs69INIT 3NRS O sRA
A TO 14 I LS1C 7 I6 Q4 14 ENA 1 0 ENES or ESTS bRST CCNA EA
B Ti 13 U LSlS 8 I 1613 UCU2CSA IS 3 1bsparTeOW obs ND ND

Y3 1CS 18207 3R1E2OW~fP~

Cl TS CR320 1 OLE uCC 0 s WR________ _____ut___ _____________
C2A T6 08eR ube 1st NOW RUST HONORED beAR PEPshR ubSeR isWINDOW RQST HONORED

028B T6 7 OE1 X0 X5 1 REPRESH 1 A X C BAUREND RQST
CAL16VS CSLP (16R6) 0 1 A 1 BAUREND RQST 0 1 X 0 REPRESH6 pPC

IG 1 REPRESH 0 0 0 0 REPRESH

AC' 2 Al Ti iS AC
Al' 4 A2 T2 16 Al
A2' 6 AC T3 14 A2 TESTUTUENA NO LONCER(URC ONDECTEDSNO9EONLA FRINGE CYCLE/INTEGRATIONCYL SEQUENCER

A4 Y4 TP. eARQST IRPERS
* .ST --"RADIX = 8192 NORMLLT, =256 POW SELP TEST

.101 C 140CHPERS SDRTE
31 CALS2CC I 60 78100 2 C CI 9 HB'1TA pQ,(IUEHW

2 19 S/Ill SAl 5B 9 LSO (FPT UTCLE TTPE) 19 RESULT '0 515 PUS 3 18 HL4 TA ON RPES MT1 1ACO C18151 Ql EUL'1IC Q1 88
Nb A SA 0288 89 515888"C 1 Cl1HBLS PEROTUTULE

* ' 4IC 2 1 A3 S1 AC CC 1- S - '4 1 1IC 7 CC T-. IC CC3 6
64 BIT PATH FOR WRITING 64 BIT PATH FOR 20 BIT ADR FOR 87511 FP[0..38] CONFIGURES THE SUB'[0 .3] C 1 A

TO DRAM OR PP CHIP MODE READINC OPAM TO READ/WRITE DRAM 29C327 CHIPS. RESULT(0. 7] 6 2 05 -15 SAi5 SA 5 423EADING DR7HAM

uD'0 31 QO 2 RC0 3 2 CuD0 uD'uD'02uRESULTC 2 0'D0QO 2 N R L Os C D C 2 RWRAHS'QCC CC9SEiB31
4 5 Ri DO Q0 501 u8 ' D 1 - ULT2URE U 'D'l 4LI SA1

S D1 i - - i i s NsS Q51 4 5 NRH 15 12______

..02 701 Di 6 R2 C' .. .'6 50 s' IDC CRIULT sOC ~ D 2 6 ARSLT
" 

...... 701 Qi 6r- -- ....... _... ..
02 Q2CC 89 K 2

CACESLT9704Q TSTTUE

CC" 13 3 12 R8 3 12 804 CD' 3uRESULT3 CCC' 13D 12 NeRSLTS 804 13 12*iiA2 2
.. .D4 Q 4 S E 0 -4 CC COD S RESULT3D'S3O Q5 beRSLTuDLT" OCD'S5DC CC

O'' 02 SA 1 2106 Q 6 IQ 6 D6uRESULT5uD"5 1 6 beRSLT5 CD'5 17 05 Q O1E6A2 1
CD'6 17 D6 Q 16 R6 17D6 5 6 C 806 17 6 Q66 Q61 Q6 16 - 16R8) A23 1887u 18 

-

19 -1 5 18 u19 1OC 1CC ... 18 19 SL T '7 1 8 .. ..... 19...R.LT..CD'..1819

D01 1 C1 CW 11 1 C QC82 DC11 C DC84QC11C

800 .. c R 8wCCCLKK NDL, ... L. WR\8402..LE

74ALS374 74ALS374 74ALS374 CALS374 CCALS3 TS
223881000CU
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80' 4 OliRS CD ' uREDiSQULT9EARuLTC uD Di Qi uCTLI ENACb IC 02 S iS ______
CD 'C D 6 R iO 7 D 2 1 61 - O-- 80' uD 2= 6 UD 10Q 12 O- 7 6 R L6 17 SAI 9 SAI 3 6
CD' 8 02 QI39

-R -

1 89 
3  

CD' 8 D2 .. lOQ
2  

....N.OD' 8 02 QCCC CC
13 12 uBSLINE uD 13 12 eSUB' CC' 134125 SAIL...05 4 D4 Q 115 R3 14 QD 4 1254ODuD5 ' 13D04 QCD4sBINE D'S 14 D4 Q4 15 bSUB'C D' S 14 Q4CS1CS4617 5 Q 16 Ri. 14 C...67 D'S 14 17_uD, 6 .. .. ..........S_6A2Y 1... .

CC 186 Q6 RiS.6 Q6 18 6 Q6 19 . DC Q 1 8 " 1 6 Q6 1I 2 Y3
uD'

6  

R 67175'19 185 i5817D
7 

Q7 

- 

. . 1 Q7 D.Q7u7 Q7 i . .A 9

0RD8001 C320 1 SAC0 22\D80 1 O 11EDCLK,20L CU1..1...202 * O SA2.. .19

74ALS374 74ALS374 74ALS3C4 74ALS37 C7ALS374 CALI6V815LP (16R8) SA23 18
2iON.SE u

CD5'0 3 2DQ 2 4816 3 DO 2 CCC 1CD'0C 3C 2C FCBSLINS17 0 sOCEUL C * CC 1 RS

uD'1 • o5.... 400 Q7 DO Q0 -uDQO CBSLINE6 400 QO AR TI
57817.4.5.C6l C'1 1- 1D 1 7. . 2 IDi Q0i ............ 7 Di Q06 AR..DC Q 1DC Q1 *D Q1CD' 70 1 Q.R7 0 Q C D' CP ( BL NECUsO'SL E UL ARTU S

4 13 DC.Q. 12 R20 13 D 3 12 u D D' 4 13 DC Q 121D'4 13 12 SUi ARYT' C 18 A Y0TODS 14 0 44 .D4 5Q4 15 51 04D5D4 Q4 A1 2Y1i

CO'S1 C 29 1 1 75 D'S 14 1 CD'SE 755 14 15 ESUTS0ESUL'STIREONT
C06 1 5 Q 6 R3 7D 51 76 u16 17 D 5 16 ' IDLE151 7D5Q 6 REUT ESL' 22 22 5 EUT

D17 Q 16 R 61 s17 uD6 D6 Q61CD 17 18 D6 Q6 1 6083L R T6 AC T 14Y3 3RSTI

,,7, , Q7 D7 ... Q7 D... .. D77 Q7D'74 Y 4 . . . . .. . . .

DC80C3DC QC T10*11 o )spre)

ND- 81CC 11ND028oCC oc CC2 CR328 1 1 EST2P IR
OEOEOE74ALS244 I . ____ CK3_ 020 PA.L AT 150 WILL DEC(

74ALS3 4 74ALS7374ALS304 C4ALS3744 -4 (SELTEST & STATE 1

DD C S-C (O DCT CR320 SPECIP RESET OP BC
D1 

4
00 0 S 1S 4 5 201CD 0 FP'C S P1 (51 _ O0 ._ _. . .

DiPlIi (EDNCSDiCi RULTi R ESL'14/liTi 16 REU" _____CR326 FFT CTCLES, THE P/IL

02 2D Q 2 7D1Q D 152 7D Q 2 PE1 712 7D 1 6 RESLTC RESLOC C61/IC iTC14 RESLTC

sOC 7D 6 R26 C 6 sO CD2 Q2'D3 17D2 I D2 Q2 FP2 (ENF) CD'7 5 lD2 Q29LT RESULT'2 T1A3 1Y3C_R2 T UTLTCD 130 CC12 RESULT4 RESULT'"4 $I 1TAI 2YC RESULT4 EFET

504 D3Q3l13 D CQ232 1 C C 1 7sOC D' 13' 3 3 CC 12 PPC (PEI) U' 7 3Q B4 HL A Y [

'5 14 04 QCC15 RSC 14 Q 15 1 sD'S 1D4 Q4 15 C 05 (088) 1D'S 1 D4QC/ICA YT
Q56 17 0 5 16 E0 17 0 -5 Q5 16 uD6 uD16918 D5 Q5 C FP (RFSEL0) 506 17 D5 CQ5 16 RESULT6 RESULT '6 15 2A2 2Y2 _ RESULT

17 '18D6 Q 7 159 R29 14i Q6 -19 uuD D 7 '5 14 D6 Q6 15 FP15 (OSES) 15RESU6 fi 19 H L T H ' 7 23 23 3

Q6 DQ6 16 6 06D6 Q6 1 R LT2ARU2Y3 RESULT

S0RD 8C03 CLK WR\8103 1 OLK WR820 iL 1918 0

74ALS374 74ALS374 74ALS374 74ALS374 4ALS244 8060 4
25D26.80 6

CD0 3 2 18 3 2 uOO sOC 
3

CC 2 PP18 (RQEL.C 0 0 C 2 IL BI 
2

/I ) 8EL

uCI4C3I10 D CQCuD1 u'• 4 D0 1 Q201 FP1 (P SELO)2 C 'E48062.

D Ci Q1 16 IC6 Di Ci 7Di Cl D5iQ5CFPI3QHBL5 88L'i 4 16EN0luD1 113 D1 u u6 sO sC1 7 CD Q 616 FP04(P SELI C 1' 7 16---- HBL6 BL'C 6 I A3 TU'C 11 I7 04 C Q7 uD7 uD'7 DC Q FP15 (PSEL D'7 DC CC bBL7 HBL'7A4 2/Il L

74ALS374 74ALS374 74ALS374O74AS1474AR ET IN ER AC
20C 28C 8C 1ICL

106 12 7 C1 Q1 6 1 17DC Q1 6 ... ..D'6 17D1 Q1 9 (E...A806 17. 3 0 Q06 16_ bL NL..15.BD

CD' 8 06 Q6 19 1ICi1 8 19 sOC sOC 18uD'3 19PI9L9(THL'L217 I C D 2uDN2 R139D3CQ3 I DP21YI1CD1 P IY

... . 6 . .. |6 . .. D4 Q6 ... ..Q6 I CI/02 A3 2Y
17- 1 7 129 12D41 19 uD4 uD'4 18,D7 12 FP20 (T1 E) 5 1 ,1/3 7 PbeBSLINE22A 24 u

17 00 716 1 1 2 7 I1 beBSTEEt D 80 6 1 IC K1 1uDKWR 10D'7 -- C K 9D' B7 I//04 6 15 2GeOBBI- IRNEEL

D7QD74LS377ALS37
'

4DLS375 Q5BU3

26 1E1 7 2 16L24

sOC C II/0C8 STELF(802

{801 DC C C D i sC sOC10 D C CC18CDF Q7 19SBLC(

D0 30I /9 2 3S806

74ALS3743 27740L1774 3W2\8205(10125075VS1B2MW122t-7---

sOC 7C 2Di i 0 LI8.COs10LFH(C3i

CD'4 13 DC CC 12 12 13 D043CC 12 sOC 1sOC4 13 CC CC 12 PPC6(O SEC( 20 L C C 6 OsBSLINMOD
s75'5s 14 05 4 1CC 1I 1 05D CS 1 COS 75sO'S D4 4CC 5 PP3i (PSEL) C DC CC 0sB7LMNDE

sC 1705CS IS17CSuD uDR
sOC21806Q6 16D2 uD216116uQ6 0u D Q 19CD' 1D 04 CC21507LR15.7

D2 Q2I LODAOD3ISTUCIO3I COCE

19A87 D3 I 115 18 9Q sD s 41C 18 7 C FC 62 05 CS 16FSI OPIP 1 A Y u

DC CCD80833

FOR DA4SQ4 7 AL I 74 74S I514 3 2 I1 2 1C3

DC bFLK\ CCOP I8083 1 
FPI FP2A2 2Y2DE D4R0' P'T S C5ALSCC03ND 8205 1 TSE C16 F2412CP122073

11a6O l31DC17C CP25(1) PC7 C 1/Il 101 183 sOC R7RDNA

S IC DO PCI6i/ICTO145sO

sO - l- 1 2 C 6 sC sC 0 CC 19 i8/C 13 12 sC 127 2 1 1 _ 25073 S
DC C-2CC -30 C sOC eI0 C C I7 IO - 2/I -DRE4~i[2iS

419'S 4 s S 05 C S 5CS P3 (Ill C~PD C 1(i)eP 8 8 1MO

CD' 1 Q 06 Q6 DC DC3 1 3 06 ; I9 FP35 (IC)I1IC3/I1T

uD 1 1Z ZI I9 14 . I5 D5 u '5 1 C 6 ISC10518FP37(IC)I C EC)

27 2/06 CC. 19 CC NO T" BCT " D IRE4

110 I 09I23STROBE781DC
INTO TE CHIPON TH\SAME__CLKTATCLOKSPUB C 5STTHE MODEBITS INSTROBECI10 81 irirnMCsDi D I 2 D O CiO O QO C3P (110)i1 io SELFTESTPORU-1ESPC31 1300DEO07

sOC_.13 12_ 128 13SU' 13. D0
0404 12CC CCCOKSLNEC FMDORB

sD'S 14TCC 1 RICC 14 iS"sS CD'S 14 15 FPCC (E7i)
17 6 CM1OCD6EOS0 CSAM16 0FP00CSF =(P" +T' 88u SLINE0..71 IN PUT7PROMAST

OLE THtaEMODE7 i 1 BIT IT LOADIP MODE REG8 uBTL'

L SC "--L S3 (cntrs) 5.LS.5 16 SRESULT'3C4 Q
A 4 - LS4 S 3 Q . ... 4 QS6 IC CC 15 IS Q

AS p6 15 LS
5
s CS CC -148 IC Q6

0A 6 71 LS6 spare 27 Q6 SELFTES IS Q

AC 05 17 LSC (I NTECER) IC Q6 12AI CK32F CLK CR32
A 1  

C O IL

C 10B (EWPAGE) 13C

SK x8 PROM1
2

11CC 19 RESULT'4 839 C
II

815 (PUS) 3I_ 18 -- RESULT'SL" I /OCC

N LS 22 3 i 172
L-- 

RESULT'6 821 24 I/O:Al. Ci CLSS (131msTIC) 184 S1 CC CC 16 RESULT 'C T STUN IC I/O0

Al 2 SC 5187 C C s(PRENIL I0I

-AC CC0 ii3 L. . . .... 1 (FIEND/I) C I5 CC " 14 . ..... L~i- S1 I Os / : <
AC 4 1 o i .... T..T..E 26 CS 1 (CR8) S.. .8 16 "0

A- O 14 LSI2 spr IC Q 12 88 {CR16 C1 IC o 0

.. 9 I/08
AC CSIS C ND L/IC 10 S I/09L o OLEl13KIlF I/C)AC 08 17L1 RAI 256... .T.L( 11l - I-i.. ..

A10 PALOE V
l S2 1 LSOFFT CYLEPTBS

A12 0 0 0 NORACCUMULATIONS 
PUBSCS 0 1 0 SELF TEST RESULTS

CY7C263-45 0 1 1 NORMAL or SELF TEST RESULTS
8K x 8 PROM 1 0 0 NO ACCUMULATIONS, RESET MAC FIFO

1 0 1 spr... ST
1 1 0 spare
1 1 1 spareFIR IF SELF TEST

LS4 LS3 C.UN.E..FUCTION

TO 0 1 RESET RESULT AND HL S46 RESETbeR STS
NTH LTA AND FIR. 1 0 INCR RESULT AND RESET HBL
THIS IN DIFFERENT 1 1 spare PUB6
WILL BE CHANGED

.HBL IS INCREMENTED EVERY FFT CYCLE
OCCUR WHEN NOT EXCEPT WHEN BEING RESETubRT I

a- - - - - - - - - - - - 47 SAMPLEbeRST

.HC [0..7] \r 7 HCB [0..7 '

E 6 HC00808 46 8084HOBO C B\
D R V

CBP HC..48...6
CCVH60BS4 1 RCVB 3

8 8081B C UB

RCV 8055 RCV
75176 K I 75176 2K ubeFPMDRQST 7

S 46 HCB5 S 4I 
S2 SPFMIcS .

75176 CL 75176 CL 519

(REUTSENOEA

. .RV H .6 HB 8086 
4

0EV .6 8 6

6 1 1RC B 7 u
7 6 3L8087 4 7 6 8087IMAC

)ATARDY 1 
I
1 O1 1 ACK BUS3 19 A3 H3 5 uD3 I

JSY\ 2 12 02o 18 RCVENA\ BUS4 201%A4 B4I4 uO4
LECT 3 13 O 17 BUSENA k BUSS5 21 AS BS3 D 1
ROBE 41 1L-' 6-EA---- BUS6 22 2 Y---D6-

)DE0 5 I4 04 15 ACKA\ $7 23 A 6 0 1 5 R\ 7 B

'71 1 7 7
CB ISI 08

GRLHCB-15 -11 W]:RB 
R- 1

ER RESES TARGET HCBRST
RD HCBH RD 8405 ACK\

ER INTERUPTS TARGET HCBIRQk

8088 8MACCE 0C.C

REALSI REALSC
MAUIOO IMACSI

MA
0

IP
0

ST AUFIPOSO
ADREH A MACPPOES

LWSTAUE DE

ADRFPCPRASTHGHSTAULERI'
ADRPCPOHSIACE ACCEPSS
AIDRPIPOSOADAHDRP CHI

MACED RTE RNDSF OCN

MA FIF RST,
6

PR&SC N

r14_IICB
13 1 A 1I RFRSH4S13A /I i0 RFRSH5

12"'BCR R.RSH

INCREMENT EVERY FFT CYCLE 12CLR Q 8 RFRSH7
EXCEPT WHEN RESETTING L

-15LP (16R8(

(131 85 TIC, 750 ES MIN WINTH) RFRSHS
(12 - 16MHz PERIODS) CB RFRSHS

"114 1 sTIU\SELFTEST - - ELFTC U

r2116 < EFTRESTI74LS3931317 MS STF

r418 CK8
5 19 CE 0151 RFRSH

VIOH-15

33CB PUB7

;IS017 -1-4 
3RA

74ALS74 -- Q .
WND8404 11

ii2 DS- i9 ubeFPMD

14ALS74

RQST)

WRA\3 6 CLR TO SEND TO MASTER
Q(LOW TRUE)

74 ALS74

ACKA\

PUB

IJB

12DQ9 DATA FROM MASTER IS RDYO U (LOW TRUE)

OR 8
1 

ROYB HCBROT\

LACKB0S
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FRONT END ADDRESS TRANSLATION FRONT END BANK SELECT AND CLAC SELF T
116 REPLACED WITH

BANK REGISTER STRAIGHT T U HEADER 0itaREf3F I1H ** 12J

EACH OF 256 RESULTS FROM 8 ARRAYS IS MAPPED uD0 3 2 3 C 2 SUBOBANK 4 8 I taRE
TO ONE OF 2048 lr RESULTS AS A FUNCTION OF uDl 4 l QO 5 5 4 lO B51SUBI0ANK030
THE MAP CODE (SUB' [0..3) FERSLT TABLE 1uD2 7 0 1 1 6 7011 2 S2BA00 2 BAN RE

13H I uD4 3 D3 Q3 129 13ID3 Q3 129 SUB4BANK i1 I D3 IF------
ARY0 1 00 DO ltaRESULTO uD5 14 D4 4 15 14 D4 Q4 15 SUBBANK 141 D4 I

ARY 9 1 12 lt RESULT 1 DSD IQs 1617 1DsQs 16 SUB6BAN 13 1DS

0002Y 2 8Al D213 1OsRESULT2 aDS 17 D6 1)619 17 D6 Q619518 SUBSBPNR 13 DR
0080100 7 03 D23 5 ltRESULT3 a 8D7 1)7 1 8D7Q7D

RESULT1 A4 04 I16 0ltaRESULT4m1
RESULT2PS 05117 l RESULTS WRBANK 11 110
RESULT3 4 08 0 18 I , - RESULT S (WR\8400) I CL
RESULT4 3A6 D 19 lts RESULO7 74ALS374 74ALS374 7 16000:
RESULTS 07 07 G
RESULTS 24 II l LS BYTE .. lRE
RSULT7 21 CLAC REGISTER

SUB 0 23 I l0 13Gl4 7 1GI l 12HI1taRESUB' i 2 All1 um0 3 D 2 1 1 19 4 D W 6

SUS'3 5 CLAC9 100814 74PL8245 02 7 D2 Q2 ' 112 02 17 D2 50100uD03 8 0 1) 4 3 0 16 0& , cs i i + RI i.. ..- . .. I
R\8302) 20 CS1 8 R1 4 4 15 6 lS115 03

.... WE 0 7 05 Q06 06_7 14 1 4
191 0 .7. 18 06 1 10 l 08 08 12 12 08PROTOCOL 3I0 0I 0 ~RPL cY7ci99-35 9 ,

CODE.RR.27K8810 010 .. . . .. . 711A i. ..RE.DWR CLAC 11 1CI0 ±u 1 I l I- /I

088011080 0 74018374 7 0G0
(w\4o ) -- pLAMI 68 I 9 /IltaRE,

14H In 1F 74018251I
ARY0 10 iIIltaRESULT8 iCUMSUO 2 4 ltaBS

PY 61 I 1 ltaRESOLT9 VSUO lB F
ARY2 8 02 02 13 /6001RESULTI0 011 41 520 20

REUT 5VU1A 3RESULTIl i 04 04 16 M BYTE 00000800U2 11 30 30
RESULT0 30A 12 5 iT .. .. .

RESULT2 5 S D 17 VS002 1013 I

RESULT 4 07 oA 01800 I000I0 0!13 4

RESULTS 19140 FOR TAFE ND FULSAR VALIDITYS,3= O V I T )RESULTS 24 A8 SUB3 1 , THE VSUB LOOKUP IS USED TO SELECTRESULT7 21 A THE BANK AND CLAC. ItaSSUB0 
A 0A11.s4G 11 U 1B0 (808 1 FOR VALIDITYS)

SUB'1 2 Al HBgB 74018157 loaSos

800'3 1 014 74018245 1aS

S RAs 2

PROTOCOL 0070190 1ISUBIBANK 3

,- 

wi1D

CODE RRO3 3200x8 RAM ' 110806AK D2 Y s ODSUB3BAN iI D3 3 D W1 I 1taBS]
lIM E f I mSUB4BANK 15/ 2 I , -!

SBRAMCS 1 100BANK814 D4 1 iD2 Y 5 taBS
WRRAMS a10SUB6BANK 13 D008FEBSLN mo....

.... 130EE D TABLE .. SELF....NEiI- ..
HBOE 7O00O00 ltaBSLINO f
60L12 6 1A 0110 ltaBSLINOI9ADCHBL2D 22 2 11l BSLINE2 m7 ALS2 l

0014 4 0 0313 1050810003HBL44 0 4 14 ItaBSLINE4 m beBHSF 74ALS251 FOR SELF TESHBL5 A4 D4, 5 ,,, tIaBSLINE5 IZERO; FORM TH
0017 1 06 06 16 1050811006D 8

08 08000008000 MSUO 2 10 10N0010001H0000E000ACCESSES PRO TO
L0 11 22A9 B eVSUB0 3 0THE "OFF LINE" BANK SO THE

6001 060000002020beVSUB 6 IINVERTING OUTFUT IS USED

18 Bbe0BIS eVSUB2 11 0 A3YHBL oAM °  I0 2 1WE I I ....... D 14 4 y 1-CY7CM28A-2012568A

PROTOCOL 2Kx D7 RAM i2SU 78 DR1

,CODE RR04 :91 L74AL17•

EACH OF 256 HARDWARE BASELINES IS RAPPED 1 10 BIT DRAM ADDRESS BUSTO ONE OF 256 ira BASELINES. THERE ARESO R E EL C
210 "REAL" HARDWARE BASELINES (0-209) AND 16FA
THREE "ARTIFICIAL" BASELINES (210-212). SUB0 2 3 1 14 'SUB 0BASELINE 210 IS USED FOR TAPE DATA VALIDITYS,I SUBI "4 A2 Y2 1 SUB'1 THIS IS- THE-i
211 AND 212 ARE USED FOR PULSAR VALIDITYS. I 0SUB202A T I IS HSSUBO2E ELC0 . ... L

+-+12--- AUB°I' MAP ICIODEo i
HBL0 9 (0008RWRS
HBL2 6 I 11= i 74ALS244_
H--L3- 5 A3 D n3 l T-I3

081A D418 IPI0IT08001 THIS IS THE ACCUMULATION'HBL - 2 A7 D5 16 ACCUMSUB2
AS__ 06L ICIII/U CODE FOR VISIBILITIES I

uCTLI 22 A
9

0018 20 ITABLE IWR AMWE\S 1 WE I 74ALS245 I

CY7C128A-20 13456781000 THIS TABLE DOES A LOOKUP FROM THE HARDWARE BASELINE I
2Kx 8 RAM 1 00I000 TO THE FRONT 0END ACCUJLATION CODE AND FRONT ENDPROTOCOL RAPPING00

CODE RR05 THE ACCUMULATION CODE SELECTS ONE OF 8 ACCUMULATIONI u TIMES FOR VISIBILITIES AND IS A DON'T CARE FOR VALIDITIES
7 THE MAP CODE SELECTS ONE OF 8 RESULT MAPPINGTABLES

HBLRAMCS 1 (0-7) FOR VISIBILITIES OR ONE OF 8 MAPPING TABLES
WRRAMS ( 8-15 ) FOR VALIDITIES

WHEN MAP CODE BIT SUB'3 0=i, THIS FORCES ACCUMULATION
12 TIME TO BE DETERMINED FROM THE FEVAC LOOKUP TABLE

F

RESULT(10 1AS O Di0TVSUBIRES10ESU2 2A1 1iT, .SUB THIS IS THE ACCUMULATION I(1080103A3 03 1RESULTRESULT4 A4 D414 CODE FOR VALIDITIES I
RESULTS 3 A5 D5 15
RESULT 06I06

00117SUB'S 230))1
60010 22 08
..011 19 ±A12G FEVAC

00001180 20 CE TABLE
VSUOROOWE 2007184
..(wR\8306) E\ WE I 7IA......DI

CY712A-20I # #

PROTOCOL 2Kx8 i. .Gi i
CODE RR061 51 1

uI
WMSb I

FOR VALIDITIES (ARTIFICIAL BASELINES 210, 211, 212), A LOOKUP FROM
RESULT NUMBER TO ACCUM CODE IS NEEDED IN ORDER
TO SELECT THE PROPER BANK AND CLAC BITS.THE ACCUM CODE NUMBER TO BE SELECTED BY VSUB[0..2]n
is A FUNCTION OF THE "REAL" BASELINE NUMBER WHICH IS
REPRESENTED BY THE RESULT NUMBER (RESULT 0-209 = BASELINE 0-209)

IF SUB'0IS ZERO, THEN TAPE VALIDITIESARE BEING0 A100LD. ..

THAT ARE LARGER THAN RQRD. -- '..7 01.. 7 ] beF

uCTL 0..2 uCTL(0..2] D[ .7] D[ .

.. FRS . 9 eNKSELbeBNKSEL\

ICK32A >CK32A

HBL[0.-7 

H B L [ 0 '

.71

RESULT0..7 

R

ESULT

[ 0

.

7 ]

ARY 0..2 ARY[0..2]

ISUB'[.SUB'[0..3]

IHBLRAMWE\[.I HBLRAMWE\[0..I]

HBLRAMCSHBLRAMCS\[0. 1]

8eRAMWE\0 .. I 

f e R A M WE \0

..1

]

IeRAMCS\[.i 

f e R A M c s \ [ 0

.. 1

]

ASEL 0..2 ASEL[0..2]

ADRFIFORST\ ADRFIFORST\

ADRFIFOSI ADRFIFOSI

IADRFIFOSO > -ADRFIFOSO

~ADRENA \

ADCK ADRCLK

Ss ELFTEST > SELFTEST

VSUBRAMWE VSUBRAMWE\

VSUBRAMCS VSUBRAMCS\ RESULT0..
1 0  

0RESULT[0
i WRB K uBSLINE 0'7 uBSLINE[0

uA uBANK
WR ,LACWR\CLAC

beACCUMSUB[0..2] beACCUMSUB[0-.2]

IbeVSUB[0..2 beVSUB[0-.2]

beSUB'[..] 
b e S U B ' [0' '3 ] 

W1 A 
W R R A M S a

beRESULT0.1 beRESULT[0.10]0WRRAMSb

beBSLINE0 ..7 bBSLINE0..71] _ _ __ _ RWRAMS

PEST ADDRESS MUX
..... 3 A2l BA 2........

SULT2 02 00B 1 1COLfeRD2

1 1)0

:SULT4 .. I 1 I1 Hi QAC 1-COLfeRD4
0010 13 02

W0S

6011 I I A1 1)0 /
001.. + 2 0 1 1)0 --

:SLOS 1.. -1 " 02 10 001081006 I
151

;SULT7 .. 3 I AI QAI 2 D COLfeRD7... BL4 II 4 1Ai2

001.. L5 011 1)0 -........

8010 2 010R0

0SULT0011t0 QC 0 ROW
f e R D

0017 12 ~ )

L00 I 141 C2 115 ROWOeRDNl

10001 23 11n

0113 + I)

8001L3 II 12 I1 1)0 15 R0-- 10L04 14 01 1)0 2O~feRDW

80014. 13102

100 H8(18 0 )0 2R088046

80016 S01 1)
1S101 02 QC10 R08808R0008

80 1 17 12 01 1

LINEDt 14 02 A Q 15 Row0 eRD001

UC STBL5 D4 2 A /•

;LINE6 T3| A6 l QA 2
| 

7ROWfeRDWR7

STB0 13 01 1)0
TEST I 1 D

ILANE4 BASELINE15 NUMBER;

10 BL 0110D

OH79)H8WS E(0H

ROWfeRDWR0 4 19G .OLW6
COLfeRD0 3 i vf,.-COLfeWR0 2iD2 Y AI
ROWbe0 1 ID3COLbe0 5 ID4
ROWube0 14 ID59COLube0 13 D6
ROWosfosshl 12 06

ASELO 1 IAASELI i1 B

ASEL2(0110 0

/74F251

20G
ROWfeRDWRI 41DoW6

0011081 3 08

ROWos 088 07
COLbel0 1D4ROW... 1D 0COLubel3 DROW.Fo..sh 12 D

7

ASEL0 1 08

ASEL2 7

74F251

19F
ROW feRDWR2 41 DO W6
COL feRD2 31 -CO'1eR2 2 .I Y 5 AI
ROWube2 14 D3 I

Oub 13
I 
D6

ASEL0 11
COLfeWR0 ASEL iOACOLfeWRI ASEL2 9 C
COLfeWR2

COL feWR4 74F251

20F
ROW feRDWR3 4 D 0

CO~feRDD
1

ROW1eD
3COb3 15 4

COLube3 13 D
6.......... 3 12D7 1

ASELI 0

COLfeWR6 7 G
COLfeWR7
COLfeWR8 74F251
COLfeWR9

21E
ROWfeRDWR4 4 DO W6

COL feWR4 2 D2 Y 5Al
ROWbe4 1D3 |COLbe4 15DROWube4 i--4 DS
COLube4 l1ID6
ROWrefresh4 1D7D 1

ASEL0 11 IA 1
ASELI oI9

74F251

RRR030 (SIGN) Roll01131 (S000) 11131

121 0 22

15, 15, 6 TO IEEE CONVERSION 0 1 EXP'0 10 0020 RE2o 0112
(INTEGER TO IEEE CONVERSION FOR 0000 VALIDITYS) 050/// ]]1///EP3 5 A O 13 RE26013 5

7 P176 03 04 14 R0 43 1 M20408 5 0028.... ./- 0110'4E 0.. .4 00 u ,. .. 14 11127
EXP s5 05 06 o Ii E8EP5 3I0 5 01128

S HTI. . . 1 2 O 1 6 R 2 9 I F. 1 2 1 0 6 0 6 0 1 2 9
R FT2 1 PS 07 '17 RE30 ISHFT2 1 06 07R 17 IM30

EX [.5 M 1 2
I  

673 .. . ... . I ... .. . 1 NEXP .5 4321908723 68380006220 8 8604 2307 0

CC OPCCL FLA 1 00 1008I0010

envrtCL2l3P13 P63 IFLAG 211 19HI -20

iR 01INRE G[0 .141DI REM 72 SON 00)000 17 INTEDER 19
I 
o 0117

REM5 1 7P5 69--5 RE1820 RE4 20M14

07080858032082(1100M41 6 202 071 7 0020 012 RESQ2 0115

.I IM[0 14) R1M3 19 7O1116 C17C263-45DO SIM2

32 M[0 14]XRT XP 1 6 6 5"" 6 PI9EP

""CL XMIL2 5Y71264E130 8 ROMRE1 007023 48 1
D O00112 21 20 2 1,0A30 0 066 R 8088 40001 RE810880

P . o- ii 190 20H
"00001 INTEGER 0004 27 Efs ou 12 EXP0 Dl 1)1 I. . 2 EP

Ex I . ..I 4 -' t IC XP

P058 57 01121 0002 02 1)2 026 1 )2 f EP

FIFI 1

cnrCK IM 02 057- 56 01122 01003 11 03 1)3 10 11 03 1oP'

10 00010056 55 00 0004 13 01 )4 12 13 041 )4 12--1 1 EXO'4

t________ 073331 1022.... .... .. 0110__.8 by-

100..5..42 5 . 5I 00 C .R.00.6..110

0808010 b0108 08800 00L6b80 .__ ................ __ 1 MEG x 64 BIT DRAM
beRESULT02 001082 uRESULT2 0011082 •(8 1100588)

FPOEF\0

PUC4

beRESULT3 COLbe3 uRESULT3 COLube3
4COLbe4 0T COLube4

0 8COLbe5 1 6 COLube5
3COLbe6 0T COLube6

eRESULT7 COLbe7 uRESULT7 COLube7eRSLS COLbe8 SUTB COLube8
eRSLS COLbe9 RSUT COLube9

beRESULTI0 ROWbe0 uRESULTI0 ROWube0
beBSLINE0 ROWbel uBSLINE0 ROWubel

WROWbe2 1 7 ROWube2eBLN ROWbe3 BLIE ROWube3
beBSLINE3 ROWbe4 uBSLINE3 ROWube4

ROWbe5 uBSLINE4 ROWube5beBSLINE5 ROWbe6 BLIE ROWube6
eBLN ROWbe7 uBSLINE6 ROWube7

beBSLINE7 ROWbe8 LIE7 ROWube8
beBN Rowbe9 BN Ro ue9

22E
ROWfeRDWR0 4l-D

0
'1- 6COLfeRD5 3 I -

\DR'" 2COLfeWR5 2 5
2 

009ADR"
ROWbe5 i D

3COLe5 151D
4

Rowube5 i41D5SCOLube5 131 D6 I

ASEL0 111_A
ASEL1 l1 I

ASEL2091

19EROWfeRDWR6 4I DO W6
DR ' i COLfeWR6 2 iD2 y 5 ADR '6

ROWbe6 1 D3...... .1 4 !
ROWube6 14 5 I
COLube6 13 ID6S.......... .. D7  /

ASEL0 Il0AB
ASEL2 . 9 .CB

74F251

20EROWfeRDWR7 4I DO W 6
DR •2 COL feWR7 2 D2 Y5 ADR" 7

ROWbe7 -- D3
RO~be7 11 5 D /

RUe 4COLube7 13ID6S........... 12ID7  /
ASEL0 iB
ASELI2 11B9

74F251

21D
ROWfeRDWR8 4 D0 W 

-

6

DR'3 COLfeWR8 D2 Y5 ADR'8
ROWbe8 D3...... .1I D4 I

.... be8 -1D5 /COLube8 -I3°D IROWrefresh8 i 12 D7
ASEL0 .11 A
ASEL1 .101 B /

l 74F251

22D
......... 9 4 Do w6

LDR "4 COL feWR9 2D D1...... i1lD3 ICOLbe9 15 3D
4ROWube9 1 ID

COLube9 13D5
ROWrefresh9 12D7

ASEL0 iliAB
ASEL2 9 B

7G

l 74F251

R[0..31]V

FP0O. .381

WFP0EF \S

®FPCLKO

JoPUC3

IM[0..31] I(0..31]

IFPOEF\I

FPCLKI

PUC4

VCC
270?
OM 1.~..

R1 2 PUC1
I i; I 3 PUC2
I t4 PUC3

I 5 PUC4
1 PUC6

iR9 R - 01 472

RFRSH0 ROWrefresh0
RFRSHI ROWrefreshl
RFRSH2 ROWrefresh2
RFRSHMROWrefresh3RFRSH ROWrefresh4
RFRSH5 ROWrefresh5
RFRSH6 ROWrefresh6
RFRSH7 ROWrefresh7
RFRSH8 ROWrefresh8
RFRSHS ROWrefresh9

HIGHEST PRODUCESPRIORITY THIS
SEQUENCER PENDING FUNCTION ADR MUXIIS[40..42] REQUEST SELECTION

0 ~ROW ADR FOR NORMAL FRONTEND ACCESS FOR RD/WR0
1 COL ADR FOR NORMAL FRONTEND ACCESS FOR READ 1

2COL ADR FOR NORMAL FRONTEND ACCESS FOR WRITE 2
3 beRQST ROW ADR FOR NORMA L BACKEND ACCESS FOR RD/WR 3

4 beRQST COL ADR FOR NORMAL BACKEND ACCESS FOR PRD/WR 4
3 ubeRQST ROW ADR FOR 8751 BACKEND ACCESS FOR RD/WR 5
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81A4627 838881 D3 03 16 84646466662.86888\08 ..]8 8146278668 6 84 04 D 15 b8468 N~IDQ:: :: 14 beSIE
4688868696 8 D66 Q713beSIE

88668(8..91 BL4 96707Q812 eSIEID 88684eR 66TSTB 1161(6

ID 744618641 beSLNE
884646468 ID 884648686069418846846138888214

468(6S.14T8466146(..b1888468S69288886846
66326 (U868018486419866468888884

INPUT REGISTERS

4E 13A

0D0 1 8 14QD0 2D0 2 1
682 482466118621 2D1 3 2

O D2 4 13 IO 16 D2 D2 4 1

063 583 8/0216 2 O 2D82 4. 3

OD4 6I4 803 18 QD4 2D4 6I54

0D5 7 4 I 2/04 1 8QD |285

OD6 8 46 1/05 20 Q 6 266 8 86
0D7 9 I7 I/06 21 2D7 72D 8

OD 018 0 9 /08 22 668 268 18 891 1 80 / 09 23 13 11
13 l1 883 lI

OOI iI 4I 11A6QDI QDI I 4II
OD6 91 I /6 14 QD9 2D9 2 1

O811 46. I 8 o 158QD10 2D10 36812 8312 9/02 16 1811211 483
0813 6 84 8/63 17 6812 212 5I
6815 8 6 I4 650 19 8 Q14 D1 6
OD14 7 I0I/419 QD 4 2D14 78I

OD5 l 8 86 20 QD5 2D 5 l 8 7l

D16 6 8 8 06 21 QD16 2D16 89 i

OD7 10 1 8 1/278226QD17 2D17 10 8

88881 1 0616/80923 R8DRS 11 1
46946460 13 11146946880 13 Il

8TACL668161K466 8464661 161(6.]PALCE22V 0H-15 1 PALCE2:

MACOE 0 _ COE\ 2

1D0 2 8 4616146QD6 3D0 2QIDI 3 1i I/O0 15 QDl D

3 3i/Ol 1 2 482
183 583 902 166D3 83 5 3

185 615 8/04 186QD4 38 5

1D 5 10 9QS 35 71 /51 817 186 20 Q66 611D7 9 88 4 07 21 6D7 387 9

6D 19 1 /08 22 QD8 3D l 1011O I 3 2 46 1 09 23463I146
411 1 4611

1D9 2 46 66 14 QD9 3D 6
1818 3 1 969001568D16 D0 31

1 . 12 8 /62166811 48312
1813 8843 803 1768D12 381 684I1D 3 7 8 8/ 03 18 QD13 3D13 I 6 I

D14l 7 , 1/O4 19 QD4 3D14 l 7615

1D15 i 8 86 4/06 20 QD 5 3D15 8 46
1D16 7 1 6 89 6 7I 0 0 1 QD1 6 3D16 II 94

18 D610 I /7 8 22 QD 17 3D17 i 10 I8

RNDRS 11 I9 I/08623 RNDRS 11 9

A E13 18 I 0H9 2
461LK 1 846466ALK 1818/

PLE V H 15 PALCE2MACOE\ 1 COE\ 3

27D 29D

(62 79619561 R6 D Q 2D1Rl 4 l Q1 D1 R7 78161l 58D17
68R3 

8 D3 Q3 9 D3 R19 D3 Q
84 13 84 4 104 R0 8 4 04 12 D206

R5 14D565 .158 .21 1485 515D 21
R6 17 86 466 16 86 4622 17, 88 06 16 822
R7 18 87 67198D7 23 187 6719823

11468894646 i11 646 8688894646 114 66
74ALS374 74ALS374
28D 30D

R8 3DO ..... ... R4 31DO Q 652D2
R9 41 D Ql 

0 

5 D9 R25 4 D1 Ql 5 D25

R10 7 D2. .. 6 D10 R2 

6 

D-6Q 2 0 D22R1R12 B D3 Q3 9Dll127 8D3 Q3 9 D
2 7RI1 1364 6 84 64182

813 14 D5 Q5 1
5  

D13 629 14 D5 45 15 D29
864 4067 16 814 830 1 88 6 D3

R15 18D76Q719815831 18DQ7619D31

REALOE C / REALOE\

1146689446 1 1 18 LK118889468 11 C06
ALS 44ALS374

31A
beRSLTO 10 AO DO 1 beRESULT0
beRSLTI -9 Al D1 12 beRESULTI
beRSLT2 8 A1 D 13 beRESULT2

8469143. 4 2 15.8468468043
beRSLT4 6 4 D 16 beRESULT4
84681145 544 D4 17 84684680145
.beRSLT6 4465 .18 bRE8ULT6
beRSLT7 3 A6 86719 846880146
beRSLT8 25 A7
beRSLT9 24A
beRSLT10 1 A1 29C
8880 23 All uD 2 41 1 018 4b6RESULT1
8469882 2612 861 A2 B2 846

84981663 982 46A3 83 16 84684690142
8898813 14614 863 544 

8
B S 4 68890146UL3uD4 6 A5 B5 14 beRESULT4

20CS uD 85 7 A6 613 beRESULT6
beR40688 WE 8646 28 8 6 4 12 beRESULT8

(R80) 2 O D 9AS B 11 beRESULTI0

64719-35 198G

32KRx8LRAM 11DI
beRAMCS4beRSLT848946 1646 11 846869

beRSLT1 -- 6112 846889

beRSLT2 o 23 beRESULT90

84688143 7 462 82 158469116
beS1 4 6 463RE3 16
beS16 •1 4 4 17
beS66 " 42 6 D 18
beS1 7 3 4A616 19
84681468 25 467 D7 11

4 8 6 5BIII
84688T146121461A 10 l3461 46117 b88846896

beS267 44All6 4A3 B 66 8688997469
84661941 24612 883 54 4 1

8886463 14614 685 746 86 13
u66 8466 86 12

bRME1 2668 687 9467 B8711

8882.88981 2188D48IR
(868861(28 19

WR6 5S
m

I
I M-ACFIF(
MACFIF(

I/Ollr15' -OO

1/02 16 682 8846196
I-3 17 8QD3

I/4 18QD4 I
6 5 19QD5 I68

6/06 20 QD6 1

I/8627 21 6873 2

/88226Q8 663
... 9 23 38 4

E22V15H-15

66923 15 
812

86 

9 

1416
:I O-2QD1

INPUT FIFOs

88 2

82862862 
2

863 883 26

6 184 019

885 885185Ds12 886 886 17
1317 887 16
14 668 882 85

88 68 9A25
64x 6626F

6 1 886 24

6 882 881 23
8612D2 21

D83 883 26
114 88419

68 D5 885 18
12 886 886 17
83 887 887 86
14D18 888 15

06 CLOGIC ANAL
1MSTST IX

8469484618 S468888888888644646

S TP0 ADR0

GND TP3 ADR3

In 463 46883
Q3MAC12 T5 AR

Q3MAC\12 (U 66 46
438813 (U 467 46887
Q3AC\ 13 T2 AR

Q38C14 m TP9 ADR9
Q38C\14 TP0 5RAS\TP
Q3MCI 5 TPII CAS\TP

38Q3C\15 U TPI42 1E\

Q3MAC17
Q3MAC\17Q2MAC1k21

Q2MAC\ 12

Q2MAC13
Q2MAC\13
Q2MAC14
Q2MAC\14
Q2MACI 5
Q2MAC\15

-Q2MAC 16
Q2AC \ 16
Q2MACI7 3 DE
Q2MAC \17_ .. .... .. 11 o0

__ vcc.. . .

12CVEE C1 2Al y 18 CK32A...... 90001 3oA2ool17 CK32B
beR22SLT4757A D2A113 15(32

b7688... .... mD486 826

P28 8K19EC126314TAIT 148I3 13

216682..2. 66762 2 i666626 m.. . o "....

80888 88 8 4O 8D84646 824631884A76888

SHEETS 1-4SARETHE91 2 801 4 198G2F3 TIONDOF SCHEMATIC 461l3146

SHEETS 5-15 ARE 888RE
.886....... DOCUMENTATION 8 566 62 ....... . .......

r1~7te: 2 20 1919961Sheet 1 o 1!

uB

dRWRAMS RWRAMS beRAMCS\[0..1]

MACOE\[0..3] 

MACFIFOS

CK32A

CK32B uCl6out

CK32C beBSLINE[0..7]

CK32D beSUBRAMWE\

CK32E beSUBRAMCS\

CK32F NEWPAG

FIRFIFOSI

upReset\ REALOE\

IMAGOE\

RNDRS

TSTMOD

CK8

131msTIC\ FIRENA

131MS TSTFI

131msTIC\ L024D02.SCH D SIZE

il

2 11 
Q2D14

3 13 Q2D15

REMO

REM1

REM2

REMS

REM4

REMS

REM6

REM7

REMS

REMS

REM10

REM11

REM12

REM13

REM14

EXPO

EXP1

EXP2

P3B02

~ "a 7 l

WRRAMSa

WRRAMSb

RWRAMS

CK32A

ON FILES ROOT FOR LAYOUTS

SEPARATELY NUMBERED

5

SHEETS 1 THROUGH 6

4Dxx SERIES)

ALL C SIZE

Z015DOl.LAY

+ I 740A 25 I64 x 9 FIFO

46/01 iS Q661 176

1,02 16 6D2 1 27 4664688 146/03 I17 683 3
80 4 1868 4 8886 148 25

19 685 4 046 2

I/00 i_ QD9 ICY7C409A-25
I/01 15 QD0 64 x 9 FIFO

O/0 16 QD1 7
I/037 26667 86 866 886 244688
I6 8 6 318 QDI36 2
I/08 51 8D18418888I/6 620 6D5636

4661 21 QD16 8

D1I 8 2-- M1

802 16810217

D2 9 20 IMM2
IOD3 1 I D3D4 D4 19 IMMI3D46/ 1 8IMMI4

0D5 19 68 8/6 22617 D8 9 176 2EXP3D16 13 836 EXP4
D7 14 847 9681

CY5 8 5 CY7C409A-25 FIFOS

6423 ns MAX SO LOW

31D 33D

466 3 DO 66 286O 916 3 DO 66 2816I451 61. 1 10 

. 4 8
I2 7 2 68D2 62 6818

983 I91 2 2 98D1912841 46246L 1383 03 o
65 14 84 64 46I21 1334 446412D26
86. 87 85 0 15 65 85 46515 821

6 0 17 D6 6 10 87 922 1 
D

6 06 16 822
I 3 8D5 7Q 817D 3 9 7D Q5 196823

6IAI5 R1T4T6 2 U T 11894646 11 06

BAC2ND IN ER4 C

468 3 DO606 2D8 924 3DO Q 2D2
88 4 D1 01 58D9 625 48606 5 22
I10 7 82 62 6 8146 626 D81 Q261 5 25
I11 8 D 3 9 6l1 427 8D82 Q462 96D26
I12 13 D4 Q412 12 828 13 D4 0412 D2
I13 148404Q515813 829 14645 0415629
4614 17 85 46 16 814 930 17 D 6 16 8346
4615 18 86 66 19 8158131 18 86 466 19 831

1tWB142426 441(6 LK1188864646 11 CL

8I15 R6846946 Al2461 18 466469468

1814864242 16 866846466
896868698 343 14 86884668

BACKEND INTERFACE

('C1NTR(li. ATTTI TNCTRTW TTL= RTTC

F\

K

GER

tCLK



FOR EACH MACWE, THERE ARE 1680 RESULTS TO BE READ.

rQUA-D 0

- -........... 0

'UA-'D 2 I038 88 88
I--------------------------081

I5Q'~UAD 0-

7 18 83UL.718 887

I--------------RE00

LTA DRAM

1 MEG x 64

IN/OUT

(e Mbytes)

2048 COMPLEX

SINGLE PREC

IEEE RESULTS

FOR EACH OF 210

BASELINES

DOUBLE BUFFERED

SWITCH AND CLR CUM

ALIDITYS NEED RESULT

R IN ORDER TO P TRACK OPER

CPU .

KUP FROM RESULO SUB-ARY

PROBABLY 
BE NE 

D IN THE ARESULT 
8 IK x 3 !I1 ;:

VALIDITY

LOWER 2 RAM LOOKUP SUB-ARRAY NUMBER

BITS OF

SUB-ARRAY 2

IF SUB-ARRAY NUMBER IS > 7, THE RESULT OF

THIS LOOKUP IS USED AS THE SOURCE FOR THE

BANK SWITCH AND CLAC MULTIPLEXORS-

THIS TRANSLATES THE RESULT NUMBER TO SUB-ARRAY

NUMBER FOR THE TAPE DATA VALIDS AND THE PULSAR VALIDITYS.

THIS BIT ONLY GOES TO THE RAM

SUB 4 3 2 1 o
ARRAY

NUMBER 1 8 8 2 1

0 0 0o Jo o NORMAL 8R 178088

7 0 0 1 1 1

8 0 1 0o 0o

10 1 0 0 0 0>.. .. . . i >./ 80F__ _o NOT USED

0 0 0 0 0 088 008078 90

17 1 00 1 1OKU YASE

18 0 1 0 0 0 FORCE BANK 0
19 i 1 O 0 1 FORCE BANK 1

EBASELINE[ 0.. 7

SUB-ARRAY, 19 IT OF DR6 BTS AT

IDCESS ID

8888W8 I WRIT

IDR
& DAA 5 ITS UB-ARAYTO CONTROL BANK SWITCH BIT

ID ....... EAN IT m
beQT&RQESE DRS ..... T>< KEN II

X11 REUTMPIGHRCABEUD
TO OERCME NY ON-TANARDORDERING

REQUIRED BY THE FAST PAGE MODERETIIO

BITS 3, 2, 1, 0 GO TO RAM

BIT 8,87300801808878088308880780083
808BIT 3 FORCS 40080808081880708887 ER

CPU

PLACE MODULUS

RESULTS HOLDER WEIGHT TAG CONTROL

11 4

BASELINE TAG, WEIGHT, ITEM COUNTER

COUNTER PLACE HOLDER,

RESULTS 0-2047 MAX

PRE-LOAD

8

WHEN WEIGHT FLAG ASSERTED, BASELINE IS FORCED TO 210,

SUBARRAY BIT 3 IS FORCED HIGH SO RAM LOOKUP IS BYPASSED,

RESULT FIELD IS FORCED TO USE A PROM LOOKUP FROM BASELINE

TO RESULT NR.

TAPE DATA VALIDS ARE THUS DISPERSED OUT WITH EACH BASELINE

OF RESULTS.

PULSAR VALIDITYS ARE PROBABLY READ OUT AS FOUR SETS,

ONE PER POSSIBLE PULSAR SUBARRAY.

THIS AREA NEEDS UPDATING

START BASELINE SUS-ARRAY

DR-11W EMULATOR

FOR INTERFACE TO VME SYSTEM

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE VA

Title

LTA BLOCK DIAGRAM

Size Document Number RE,

D 56000L024 (L024D06.DOC)

ante. .T...,e o ooc cre e c .. o c

FUL FTCYLEACU
88780LFFTCYCE ACU

131ms TICT8888P

• J --

INTEG SEQUENCER 1

l lv

8751 MICRO SELF TEST (MASTER CONTROLLER ALSO KEEPS

TRACK OF SELF TEST CYCLES.)

CONFIGURES RAMS

UPDATES CURRENT BANK

FOR EACH SUB-ARRAY

EVERY 131ms

___¢1
__III Mate: June 19, 19961Sheet 6 of 1

CY7C409A-25 64 x 9 FIFOS, 25 MHz (MIDDLE SPEED)

FIFOSO

210 HARDWARE BASELINES (0-209) PLUS 3 "ARTIFICIAL"

BASELINES FOR VALIDITYS, RESULTS IN 213 "BASELINES",

0-212.

BASELINE # 210 IS TAPE DATA VALIDITY,

#211 AND #212 ARE PULSAR VALIDITY.

CPU

RAM

16

BIT

TO

1 BI

MUX

PEATS 

FIFO 

SFT 

ICUM 

TO 
RAM,

CKEND 

ACCESSD 

REFRESH 

SE 

CEERY 

FFT 

CYCLTUAL 

WRITES 

ABLED 

ONLY 

APROPRIATE 

TIOR 

26.25 

FFT 

T 

A 

TIME)

rTii T CYCLE 
SEQUCER

INTEG SE

RESET ENA

DIFF ECL

FFT INIT

i i

REAL TIME SYSTEM NEEDS A 131ms TIC ALSO.

LTA 8751 NEEDS TO KEEP TRACK OF BANK SWITCHING.

SEEMS LIKE NEED SOME SORT OF MASTER INIT TO SAY WE

ARE STARTING AT INTEGRATION CYCLE #O AND ALL BANK SWITCHING

IS DETERMINED WITH REFERENCE TO THIS POINT???

PROBABLY A COMMAND OVER THE HCB CAN DO THIS?

-

_

INCREMENT



5 4 3 2 1 0 14 13 12 ii i0 9 8 7 6 5 4 3 2 1 0
AT LEAST ONE MANTISSA IS NORMALIZED TO

32 16 8 4 2 1 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1AVTHMS=1.S E E - S. I I I I I I I I I I I I I I
E E E- S. R R R R R R R R R R R R R R

DECIMAL POINT

NL0 0 0 0 DV DV DV DV DV DV DV DV DV DV DV DV DV DV
MAX COUNT= 8192

0 0 0 0 DV DV DV DV DV DV DV DV DV DV DV DV DV DV .

ARE SENT OVER THE 18 BIT MAC OUTPUT BUS.

ONE IN PLACE OF IMAG, SO TWO RESULTS ARE HANDLED IN PARALLEL, AND

STORED TOGETHER IN DRAM.ORNLON PAH IGTBUSD

13 12 11 101297 127 6+_4 2 1 04ON IT IN

31 3o 2_9 28 27 26 2_ 2/4 Z3 | 22 21 2o 8 15 14 1 12 10 9 _ 7_ 5.__ __ 030. 2_ 1 0

I
G
N 8 I XOET (1.)23 IT AN SS

"EXCESS 127"

IF BIASED EXPONENT =0AN MATSA= :VLU IS ER

IF BIASED EXPONENT =0AN MATSA 0VAU ISEOR LZE

MANTISSA

15. /11 SIGN1 B.. ....I+ 28 12 = 25 -SI.. .. ..

14 GTE 14 1 SITE 3 3 MATSS 128 127 = 205 - 0 and ...

ADDEXPONESST170 
0+0

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE VA

Title

MAC TO IEEE INFO

Size Document Number REV

D 56000L024 (L024DO7.DOC)
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CAD\, RAD\ FPOLD PPDE\ AND MACREND ACCESS CLDCE ARE FROMTHE 00000000 5 Ro MAR CLDCKSKER ASSUMMED CS
SAME PROM AND THUS ASSUMMED TO HAVE NO RELATIVE SKEW.C32/ ASSUME NO OUTPUT CHANGES FASTER THAN 3 ns.
C32/IS SHOWN ONLY FOR REFERENCE, ANDADDRESSES ARE SHOWN TO INCLUDE ASSUME NO OUTPUT IS SLOWER THAN 10 ns.
A +/- 12 ns MAX AMBIQUITY W.R.T. CAS\. CAS & ADR /ADR

ALL C NTR L AND ADDRESS LINES A DUMMED T D E DRIVEN WITH 3 ms..,...... %4 1 i 0 ns . + 12 ns MAX AM BIQUITYASSUMM ]

I REASONABLY MATCHED UDS DRIVERS. /I T

- ---- -- --- -- --- -- --- --- -- --- -- --- -- --- --

Ii 12 13 4 5 16 17 18 19 01i112113 114 15 1161 17 18 19 1201 2 122 23 24 25 26 27 28 29 301 31 32 133 34 35 136137 138 139 40 141 142143 144 145 46 147 14 49

C32
0 a 0 0 0 0 0 a s 0 0 0 0 a 0000 a 000550 0 0 0 0 0 0 00050 0, 0 0 00 a 00000000 a 000000000000000000 a 0000 a50000000000000 a 0000000 a 00000000S00 a 000000000000000000 aS000000001

ROWOL )00<COL E RD )OO COL 1 READ CO .2 READ COL 0 DR CL 3RD 1 DR CO READ CL .

t EASCIEDAR I I I I I I

RP 70D s . ASII I I ll I I

DR G COL.5 READ CL3DD LWR Oo RD..RAD CL 4D R DcoL.7 READ O L 5 R

I I I I I I

l l l l l
80Sn~

s  
45 ....

CAS \ RD 0RD1D2p0 
1....

WE \ 
\ tCWnCo

20 ntR oC tACctCCCAC\

DRAM DATA OUT u C>---<o co 0-<o co 2 oOCO 3

FP CLOCK 
FDL KDLR I -. D-K2L

IN F REG IN 22ns5 tDS tDHDFp~~~~~L Doaot X>
FP DATA OUT ,5 ESDL V" 'U EUT1V

FP OE READYIN 22 ns "
FP O E\... 

.. .I

DRAM SPECS FROM MICRON MT8C8024-80, 1 MEG x 8 DRAM SIP MODULE
MICRON 1990/A DATA BOOK, PAGES 133-142
FP CHIP = AMD29C327, FASTESTCLOCK PERIOD = 125 ns

I I I2 \I I 3 1 \I I 4 f \LI I w R 5

<> I A I I nI
I ' l ' l ' lCLK 'FPC 7

tDS tDH tDS tDH tDS tDH tDS tDH

/ ... I / ..... I FPO..... I / .....

UNLESS OTHERWISE NOTED, ALL SIGNALS ARE
SHOWN AT THE DESTINATION, RATHER THAN AT THE PROM
(FOR EXAMPLE, CAS\ IS AT THE DRAM, NOT AT PROM 16D)

41 42 43 44 45 46 47 48 49 50 51 52 53 54155 56 57 58 59 60 61 62 63 0 1 2 3 4 5 6

00 00 00 00 0 00 00 00 0 00 00 00 0 00 00 00 0 00 00 00 0 00 00 00 0 00 00 0o o oo oo 00 0 00 00 00 0 00 00 00 00ooo00 0

I7 8 9 10

LAST WINDOW ON______m____ 40 N . E EAST WINDDWOF

DL4. DD.oL.7.READ COL5cWRDDL6D ADDERS7 . .oEACCESS RDW DDCSL RD

N D I 41 j RI WR wD6 1 l l l7

DRAM DATA OUT

FP CLOCK

FP DATA OUT

I I x--,o 5H.*ICo 7~ IVs

I I I 1
tDS tDH NO tDS tDH ......s n 2 n

, SL SL o RSL ESULT 7VA

OP-TIJONAL •WR.LI'TJk tcAc"

nRo
\  

" tCAC\

tCAC i FP CHIP SU
20 ns I = 19 ns

}.. .... . L. . ... ..HOLD = O0 ns

/ PP.. / .
FP OE\

ultaOE\

DATA FROM 8751 FOR OPTIONAL WRITE
(TO DRAM or FPMODE)

ultaWRSTB\

REMOEDHERE (I

*** ultaACK EQUALS ultaOE\ OPTIONAL WRITE

O.PTINALWRTE____...

* * * DiESACK\ EQUALS u ltaWRSTM\ L1~

SAMPLEbeRQSTs

RESET FPMODE RQST

REALOE\

IMAGOE\

FIRSI

Lri

64 SYSTEM CLOCKCYCLES TAKEN TO LOADPFIFOS
(64 TAKEN TO UN-LOAD)

MACOE ARY1 ARYR1ARTE ARYL

MACOE 1 ARY2 ARY2 ARY3 AR3

MACOE\2 ARY4 ARY4 ARYS ARY

MACOE\3 ARTS ARTS RY7 AR7

NDRSIL 
D

NEXT THREE TRACES SHOWN FOR REFERENCE ONLY, PHASE NOT SPECIFIED

...... LE I nInI

RESETbeRQSTs
EIGHT SETS OF 8 RESULTS X 64 CYCLES PER
SET = 512 CYCLES TOTAL.
THUS 64 RESULTS PER FFT CYCLE CAN BE ACCUMULATED.
1680 RESULTS PER MAC ACCESS / 64 = 27 FFT CYCLES.
430,080 / 1680 = 256 MAC ACCESSES

A SINGLE SET OF 8 RESULTS ARE ALL FROM THE SAME BASELINE,
ONE RESULT PER ARRAY.
THUS ONE RESULT FROM EACH ARRAY FOR 8 BASELINES ARE
READOUT IN ONE FFT CYCLE

I N516 CLK CYCLES i

( ( ( GAP

L,_BACKEND ACCESS FOR EITHER
FIR OR REFRESHANY UNUSED ACCESS WINDOW
WILL BE USED FOR REFRESH

NOTE CONCERNING ACCURACY:

THIS DRAWING SHOULD BE CLOSE TO REALITY, BUT MAY NOT
BE TOTALLY ACCURATE.
AS OF 26 JUNE 1997, THERE ARE TWO OLD BLUEPRINTS
WITH CONFLICTING DATES, RELATED TO THIS SHEET.
ONE WITH THE SAME TITLE AND DATED MAY 21, 1991
HAD THE PRELIMINARY DRAWING NUMBER OF L024D50.TIM.IT APPEARS TO BE THE SAME AS THIS CURRENT SHEET BEFORE
THESE NOTES WERE ADDED TODAY (26 JUNE).
THE SECOND ONE WITH THE SAME TITLE IS DATED
AUGUST 7, 1990 WITH THE PRELIMINARY DRAWING NUM BER OF
L024D50.SCH.
THE OLDER TIME STAMP DRAWING SEEMS TO HAVE MORE DETAILS
THAN THE NEWER ONE.

WILL BE INCLUDED IN THIS SHEET TODAY.

Dt: June 26, CRD7IDeDDR 8 oP 15

R 30 n

10 BIT

ADR
BUS

RASX

I

C32

}sMPLF PMDRQST

10 oBIT

ADR

RAS \

CASk

WE \

1 64 CLK CYCLES

m

L-

ns M2 ns i I I I I I i i 1 i 1

T T CT iw1 TTiT fltwl

LJ

COL 1 READ

:AH

no

0 RD 1

.-----

II

I I

Iae 

ue2¢191he 

f I

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE VA

Title

LTA DRAM & FP CHIP TIMING

Size Document Number REV

D 56000L024 (L024DOB.DOC)

100000000000000 a 0 a 0000 a 0 a 0000000000 a 00000000 a 0000 a 000000000000000000 a 00 a 000000000000000 a 0 a 000000000000000000 a 00000 a 000000000000 a 0 0000

I o :

tRAL
40 ns. 60Rns

tRASP
l I ( I 70Pns I 80 ns

tRSH

25 ns tCSH

80 ns

WR 4 RD 7 WR 5 WR 6 WR 7 INHIBIT CAS

FOR FPMODE

tWCR

60 ns

. . . . ...- . ... . . .^
^.\ \v ...- .

I
ARRAY

LODMDINTUTO

ONE FFT CYCLE



NORMAL TT - -" - TA- - -

NORMAL
ACCUM CYCLE

MACWE4#0

WH818 8LL088 811808 10 ms OF0CPU9TIME0880988151118880 (UPDATE BANK REGISTERS

ON EACH END OF THE 131 ms PERIODTAKE 27 (26.625) FFT CYCLES TO READ
FIRST 1680 RESULTS FROM MACWE ACCESS.1 MACWE #1

4,NK

i #29

9etc.

E0 8 E5ON8888709 8770U711READ 256th SET OF 1704 RESULTSMACWE #2 MACWE #255

I 3 .o I I #31 1 0I 0oi #55 1 #1 56 1 010.... ..0I I #.. ..9 I #....7 I #....7 I ° ° °I ....19 II6I° I

CLEAR ~ j

SELF TEST
ACCUM CYCLE

#0 #1 #28 I 8 1 1 - # 1I 800 7#0 1 #201 #I 202 II #2093 _ S ° l .#254 I I 8255 i # #8 i 81 I

NOTE:

NORMAL MACWE'S ACCESS A RESULT FROM

THE IN-ACTIVE BANK.

MACWE FOR SELF TEST ACCESSES A RESULT

FROM THE CURRENT BANK.

MULTIPLIER CARD EDGE TIMING

AT CARD EDGE
509 510 511 512 513 514 515 0 1 2 3 4 5 6 7

MACNP

VERT AXIS AT CARD EDGE

MACP

LJI
AI ES

NOTE: DATA HAS ONE CYCLE DELAY ROM CARD EDGE8TO ALL ASIC.

ACCUMULATIN CYYLESS)

I W

NOTE :
IN ORDER TO BE ABLE TO SET UP MODELS FOR SELF TEST,

ONE RINE CYLE 4ms)EVEY 8INTEGRATION CYCLES
(APPROX EVERY 1.05 SECONDS).

THUSA SECIL SORTINTEGRATION CYCLE WILL OCCUR FOR SELF TEST,

FOR SELF TEST, WE WILL ACCUMULATE FOR APPROX 200 FFT CYCLES,

#8190 #8191 #0 #1 -1 1

ACCUM IN A

BANK 1 B

r- #204
, ...v .. . , . . .. ...... I . . . . . l I -- 1I " I 1-I a 1 i " -- I 1

ACCUM IN ACCUM IN

HANK 0 HANK 1

CLEAR IC I

ACCUM

ILV254 RV255 I LV255 X X X X RVO LVO RV1 LVl RV2 1LV2 1RV3 1LV3

1LH254 1RH255 IL H255 X X X X RHO LHO RHl LH1 RH2 1LH2 1RH3 1LH3

1FOLV127 FlRV127 FlLV1271 X X X X FORV0 1FOLVO F1RV0 1F1LV0 FORV1 FOLV1 F1RV1 1F1LV1

1FOLH127 FlRH127 FlLH127 X X X X FORHO FOLHO F1RH0 F1LH0

LAST LAST FIRST

READ WRITE READ

1255 255 X ACCESS X X 0 0 1 1 1 2 2 3 3 4F

{

I I I I

Date" June 19, 1996 Sheet 9 of 1!

!
I

FFT

CYCLES I I #8191 #0 #1 #2 #3 Ooo #27 #28

64 RESULTS ARE READ EACH FFT CYCLE

ACCUM IN ACCUM IN (IN 8 SETS OF 8)

BANK 0 BANK 1

ONLY 40 RESULTS ARE LEFT TO BE

READ IN CYCLE #28

1680 SELF TEST RESULTS PLUS

24 MEANINGLESS VALIDITYS

READ 1704 SELF TEST RESULTS

(27 FFT CYCLES)
ACCUM FOR APPROX MACWE SELF TEST

200 FFT CYCLES RESULTS IN

CURRENT 

BA 
NIK,

W

BANK SWITCH AT CARD EDGE MUST

TRANSITION HERE

1 SELF TEST CYCLE

(256 FFT CYCLES) 1 SELF TEST CYCLE

(256 FFT CYCLES)

CLES

8 NORMAL 131 ms
ACUUAINCYC
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MCC 1 1 1 1 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2. 3 4 5 6 7 8 9 0 1 2. 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 89012 I

00 40412 3 4 4 5 6 7 8 911113141 41611 12212 23242 1262225 313233443 4 04 4 4444 464 4 491154 4 4 . 5 5 5 53 54 545665775
8

59 6 6 6 63011234567

999391 99 1896 666902 6 80999 66 6 8 186 6902 7 6 7 90 387 6 997 7189969018 147983 96 98 919 969 0 090613790 301 9910199966019662I 9939 90 12

......6 199,5,5 01 6 1 0, 63109 0 ,2, 0014 5,6,7 I938 , I.~ .... l 1 - 110,I 2 4 =I 2I a 33 3I 3 4 4 4 4 44 4 4I4 4 I 81968960169 5 .5 .5 606 6 61 x, xI ., , 145 6, 7 I3616,18 , (,(ISO444 4 4 4 4 4 4 4 44 4 4 4 4 4 444 444 4 4 44 444 455 5 5 5 55 5 101

565755C 6 6 2BLIN ,R 0A1 234 5 7 06 8 9111 13 14 1 1E 17 1 T A 2 4 2 26 2 SLINE 30,4RAL18 B I R 3143 4 42 

4 3 4

9 4 4 4 4 4 50 51 53 56 16631 6 02 i 56 7 B 9N 101AG:

CAD1DG19C389 BLIE0 5901189IT 01R9S162496 90LI3809900G189960199046AR181S90 296 BLN EL181ITS10R1691 3 57 90LINE003911899IT 109R691 35 7 3138111109109924I1N31E311

I T - - I I I T - . I I I T- -- I I I T --, I
STACLK9159011016019119 6 9 8 96i6 6 94 91 ' 6 5I6 3 91 I 1 1
CAPTURED MAC DATA ] BSLINE 0,1 REAL 18 VITS

t
ARYS.0 2 4 6 BSLINE 0

r
IMAG 19 BITS,,ARSI0f2,4,6 BSLINE 0{ REAL 18 ]ITS

t
ARYSI1,3,5,7 BSLINE 0, IMAG 18 BT

r
I

' ' r

BLN [RA 8IITS
I,

ARYSI1,32

I I I II I I I I I I I

13 1 111617 1 1 2 222 23 24 2 2 2 2 2 30332 33 34 3 3 3 3 4 41 42 43 444 4 47[4 49 50 5152 535451655 51606 6 61 2 3145 6 I7 I

I I I i I I T . i i i 'V '.-i I i e , I I I I I I
46 9I3811• I I• 9 8 19 181 93 69 018 6 19 1 9 2 0

,4,6 IBSLINE If *MAG 18 TS, ARYS,0,2,4,6 BSLINE 1, REAL 18 BITS, ARYS.1,3,5,7 BSLINE 1 IMA 8 *TS, ARYI1,3,5,7 B SLINE 2. REAL, ARyS 0,2,4,61

I I m Ii I HI " I I I I I I I I I I I I I I I I I I
IH I I I0C I I I II1 99

38 6 6.AP S ASISHomV I I I I I I I I IAI I IRN RS A POM6  0 1 0 1 1 2 I I I I I I I I I I I I I I OU TE
.......... ...T1DATA REoDOS l''%%FT CYCLIEI I I IOIIN I ......STOAITIISIFoOF TIs MVo& VF

- AFFOt ATPO

MAFFS INHI'BITED. ...BY F1C- -T'' ?,,

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 I
o8IO.YCL ..... ENCE I I I I I I I I I I I I I I I

I I I I I I II I I I I I I I I

I I I I I I I I I I

BSLINE O IBSLINE 0 IBSLINE 0 -IBSLINE 0 -IBSLINE 0 I BSLINE -1 BSLI.NE 1 l I :NR 11

r I I

5965501I 016 5I633III mIi r m mIr - I I I I

OUT596 9016DAT0196Y00 1A6 2 A0196 AR 6 Y1 0A63 A0196Y 
7 A2296RY0

rO.2 -3.4-5'6 .- -7 8--- - __--l. _. I I - I I I - - I- -
I I NT T I ... I . I I: .. l I I. . ........ I ........l . ... . ' l. I ' ' I -- I

FP LITP O I I I I n I I I I _ I I t I n I I I I 4 59 98 9 1

516113m H- ImIDGmlOHi I ml A I ml H Hi H ILAST I u n
691MOD5E16016I998399f 08 I I I I 1I4 - -

1166TA EG38O IThMY1196SED F LOGI

\ ...... \ ... .E \ ...... \.... ,.. ........ ................ ARTE.TREATED AS ... .....
"1 t-IIN"OBSIN O BS IE 0 "1SLN - - " S IE -tl BI NE1) FLL SH ROOU IT IC OH r- OING BSINE1 LN

. . . . . . . . . . . . . ..Y R O FOM H SM PL (1E , HEZ ON R R

56575 596.16 6 62, 63 1 2 3 4 5 6 7 8 9 1 11 1131 41 1 61.. 711. 20 2 2324,25.26.. . . 2 2933 33 3 343 33 3 .34 4 4 .42 344 .4 44 .4 4 50 55153, 545 5 55 5 91606 6 61363x . . 0 1 2 34 5 6 78 9 1 0 1 1 3 1

SAM IbeI )T

I 996[6999096S I
I I I II 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 i 7 I i iii i I i I I I ...5 919

I 71 1 7 I 7 7 I 1 , 17 I i j i i i o i1 6i 1 i i I o

SARA..... 0 21 I 4 I 6 1 I3  1
7  I I I I I 1 0 I 21 I I

0 0 60ADR5961 A I I I I I I I 9 1 I 1 1 I I I 1 161 1 I

ADRFI FORST\

i . ADRII ... ..I I R T .... I . . .12 I ..... I ...I ... lI .. ..i . .I .... I . . . I I i I . . . I IR ..

S40. .429 3 4 . . . . .23.
016 2 3,5094,609 1 1 1 2 2 1 2 2 1 2 1 2 2 2 3,5 61464691

011 9380 W i mCOmmL m m RmmOWm9,09T60 ...6.3890I9 3
° 
1 8 10.. I849. I. . . .Il3 1.. I1.. .. CL R .. I1.. . .. l lT l O I .. 1 !CL 1 I I40101

w  
I.. . 1 .. . I

.;, ASI AT DRA__1 ..... A.EL _I I IJI E

59S AT9DRAM199
CAS ., A, DRA... ... .... .. .... .. 0.I RDo 1 I R,---I' . .. .R17 ,... . ... .,," .. .4 .. ... .,, .' . ... .. ...31 I o " ...RD. ..,, , .. .. ' .. ., ...7, .. .. . .." . ...W7'

E\ AT 2PCHIOUT 7C I DI II WO IWl W2 IW3 I IW4 I WS W6 W7 . . IBCKN

I I I I I I I ! I I I I I I I I I I I I I

565751591616263 1 i23 415I6I7 18 9 196 3641116 7118:92622232422627223333334333738394641 4243444 4 4 4 4 5951 5 5355 5@555906 6 6639 6

x 

x I6 0i 121314159I 7 I8 9 1:01:1

......... 63 I I , I I I I F I m I I m I I I r F - ,r r i-, I 8 , I, I I

WeA\ AT 20COMUIT IW7I IWIO--I1Ir--2IW3 W9 WS, W6 I IW--

-I I I I I I I i 1 I I I I I

FPOE\ AT PROM I I 1 I II

......... 0 1 0 3 7i 01 , 11 11 40 1 p l 0 1 1o01 I0L I I I 1 1

I I
-1----....]

i i3

S II 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 i I

I I I I I I I I I I I I
I , 1 o1 , I I I I I I I I I I

I I I II I I II I1I I1 I

RO _COH I &CLS RW C H RO_!. COT I__1I I
I-- ,_I I r-- I I r -, I I I I I I I I I

I I r I I - I I I I I I I I

l56rO . . 1 .. .I .. . .. .. I .... i i.... ... 8O IEI I I I
5I 111 2 I1 . 2 . 1 2 I 1 . 2 1 1 2. I 2 2 2 I 3 I 4 I

. RDID I COL2 .. RD ICOLD W ]COLS ... .. R COL: W ICOL4 R COL2 W COLSj. . .. .. R COLS W 
I
COLE R COL4 W 

I
COLT 

R '

COL5SWR ICOL6 w --- I 

W R  

ICOL7 qBE ROW IBE COL D0r-

wo -I Wl W2 I w3 W4 I w5 w6 -Lw7 I ACKEND I I'
2I I I I I I I I I I I I I I I

0 1 0 1W 0 1 0 w 7 BACKEND

I I I I I I I I I I I I I I I I121131 14 151 16 1:7181:91 20121 222312412 51 261271 2812 913013 11 3 2t13 341351 3 61 371381 39140141421 4314414 514 6t 4714 81491501 511 521 531541 551 5 6 571 51 5 9 6016311621 63 01 0I I2 I3 I
4  

I5 I6 17 IB

WOI I W2 W3 W4 WS W6, 7,BAC , DI

° I 1 0o 1 1 0 1 o I0 f o i 0 1 0o 0 i 2 I I I

I I

I I I I I I I I II I I I =I II 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 ' I,,' I I

I I I I I I I I I I

i 6116999605 5962916

1061.: t1898899l1- 38 V1 98896 VA
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!ADRCLK AT
PROM

SAMPLE
lbeRQSTs

CNTR6POS6(9056
9895 95

41 1 15 16 8 919 I
1 2 012 22 231241%51261271281291 3 0 32 33134131361% 381 31401411 42 3 44 451461 47 481491 50 511521531 54 5 561 57 581 51601 6 621 63 0 1 2 4 5 6 8 19 loll56 57 5 59 6 6 6 63 0 1 2 13 14 5 16 17 I I8 9 1 1 1 1 1 1 1 17 1 1 20 2 2 23 24 2 26 2 2 2 3 3 3 33 34 3 3 3 3 3 4 9 42 4 3 4 4 4 4 4 4 50 51 5 53 5 5 5 5 5 59 60 6 6 63 X 2 6 1 6

201211221231241251261271281 2913013J 32133134134 3613 38134 401411421431441451461471481491501 5 52 53 5 5! 0O11 12 13 !4 15 16 17 181

RESETbeRQSTs ,I

1 I "

I I I I
I I I. I 1 I I I

I I I I I

RELEASE MACFIFOSO AT PROM

-771

r-1 I--

I I I I I I I If

LAST, +."WJIID ON 1I LAST WIND OFFI I.

-- - I I



RESIGN

PP REM2 2231 2E22 22212 22214 22211 22214 22212 221

n AB C D E
d i.A2 JA.d i A B - B d i A C N O C P Y. i D Ji N

G1F1 -D1
REM2 2.1aQ .

2 2212 22x1.21.2x 11222212.2 222121x
.OYY .Y .1 O

MN .dREM2 12.d 2 2E 3 -d 1 2 d
61 RESIGN: RESIGN .e RESIGN ERESIGN .

4 222

2 3CLOCK ENCLOCK12 N.22e1ENLOC2e2 . 12ec 2L22ENA 2ec 1LOCK22
.r.22222. .2..1 2 2 ES12 22222 .2LOCKE... . 22222 .22222kE E

.di EA-). di BB IB di BC> I C di BD di BE E

.GSBR .202.222

EI 2226 2a 164 Q}J . REM7RM9a2227 .a 
2211REM9 .a1.REMIi.2a

2 222 .Y .

REMS .c FF REM10 .c H1R RESIGN. c RA19 RESIGN. c SF c

222x. 21 o222_1 .o

REM9 d 2 2REM222. 1 1REM 10 2d22REN22 . d12

RESIGN .e RESIGN .e REM8S oe REMI0 .e RA2 R10 .e

2 2 1 011 .23 1

ec COKEAe L. KEAe LCKEAe LC NA ,ec CLC EN

.6 222212 o .E 2.
. di CA HA. di CB HB di CC HC .A di CD4 HD. di CE HE

7 2 EM . .2x 22222 2 2

12 22O22x.2 .12 22122..2 .1 222b2 2 ____
.dCR b.dCO .b

22 .2222E262..7.Re230.2.2

12 222 2 222 .21 222 . ___

MN.ox X

01 . RM FY A ESG .OY OCR RESIGN l A1 FR .OYFR

.ox_ .x . .xx
.RP .oY .oY
.d REM4 Q.d YRBSI QR d.d M ESB0RM eAR e

9 .e LC N e LC N ec CLOCK ENA e CLOCK ENA .e OC N
.dRST kr EE rd RESET . d EE k .d kST

cnvrtC_

.222.o2 .o.2 .oY . .o2 .o.11

.ox -_-.o FD.

.oY E .doEB i.o ED.io E

2 _L F . 4 ..

Rp RESIGN. e GSBR RESIGN aREM . e__REM a-----.-- a. -

MN XBI0

1. .. 2. 121 .. 22. .1221.
. . . .

222 1 122 . 2121 . .

. . . .

22CLOCK2 1 _.k

12221 . .1221IM212MI 21.13.

1 2 . _ ..

0 M2 .c 0GBI MMSF MSGN AI SIGN.c A3 IMIGN .c 0

1 Y .o IoI..Y

22 iJftL

2I -- 2222IMM022 .2 e22 .M 2 ISH22A2......

4.ec CLOCK EAe OK EN. ec CO. E ec .CeOC. eNACLOCKOEN

.4rd "E SE .2 .kd2 SETr2 ES2cnvrtCLKr12RESET .k. k

IAI6.21 222 1 .2222S.HF_ _ _

.diiAdio :i FC.d F d F I N oi3PO ff [D.. ..U A1

IMN G CIX XG . X X IIIm0

22.21 .I c . i 1A

2  
cI F J G 2IMM4 .d 1 22221B1ll 212 .2 012 2212I .2

MI 22 d.2.1I .iH.12 i. i HD. d

N IMM42 2 IMM4Nl.bI1
2 2 2

.. 2 21-2..2. -. 22 2

12M5.IA17.0A012 .II .A 0I2 X.. .SHFT4

12 MIG .N . 2 . 1

29 22211N.2 O MIN O 222112 1 22222212 2212 c2 1 22213.c2221222.

. Y Y.YeY

I IAfO .20

.IMMM .b e2IMM4. 0AI .

22 .2. .QX .2o122 .
2 22212221.o -Q 22222 . 2 . Y . 2

222222-22 22.2o.2.12 1321 22 iL

22S 1 .. INK8 .e I213

2 22N 2231 22222PI22N 22221 2229 82221 2226 2222 4 2212 222122 21

MN ..... ... .. .. .. X,,42Yi ........ ....

21FL RSHFT8 ...... ... S..4...... ........
INPIGPINe2 I8 PIN80 PIN79 PIN78 PIN77PIT IN1t

G HS _ _- I _

QI RB2Q 222222
0GS 2R .... . a RA2HF1a TB22 .o1'2 ..

2 2 13.212 212 ;mm. 2 2.b RB2.2b2C2212

.Y.Y2HT O 4 ti

IGS2 22 212R21 RSHFT4 .c RSHFT.c
x2 .1 .22x

Q.o2 .2o2

222e22 13.12222 22 3.212222e

CLOCK ENA .ec CLOCK ENA .ec CLOCK ENA .ec CLOCK ENAr RESET .k. rd RESET .k r R.E rd RESET .k r EE

cnvrtCLK cnvrtCLK

. di " .Idi . IGdi .IHdi di J I

"-- RE10 Q B2 RB RBI -- aRC20 RI9 

.  

R2

IAOR .a l j .x RA 1A9 .a B aC1 a

-_X .X .- Y Y-Y
RSHFT . c - TRBII RSHFT2 .c RBI9 RSHFT4 . cRCI9 RSHFT . c

.RXI0 . YHFTI 
Y .d .BI6A 

10Q RC128.d

.e LCKEAe CO.EN e LOKEAec CLOCK ENA .ec CLC EN
rd RST kr EE k .dREE k . rd RESET .k r EE

di CF-) HF di CG-> HG di H.> Hdi C-)HI. di CJ->HJ

RSHFT4 R SHFT8.iiRSHFT2.bRSHF48.b RCRSF8 .

ox .ox
.d YRAI6 YRE14 .d Q RCI0 :d
.eaRAIL aRB13 .ee

.ec CLOCK ENA~~ ~ ~ ~ ~ ec CLOCK ENA e LC N CCOKEAe LC N
.r-EET kr RST k.r EST krd RESET .k r. kSE

.di .GFdi .GHdi D.GIdi DJ

Q SHFTI Q RE16 -RCI16 -- E1 R
AIR :a xRAIL .a . RBI5 .a . RC5 .a - I

BIR .d RAI4 .d RBI2 .d .dY
RF .e RAI3 .e RBI .e ".

.e LOKEN e CLOCK ENA ec COKEAec CLC EN
CLOCKESENA .k r EST. rd RESET .k r EE

cnvrtCLK

di EH FH di EI FI - di EJ4 FJ -

Q)iFH BI4 .Q3FI Cl4 Qdi J I14 PR

Y .Y .Y s6
I2SHFT2CQ.d BI3 10SHFT4 .YXc ICI3 SHFTS.c... E1 Q

.t ;.e e1

.ec C OC E Aec C OCK ENAee LO K EN .

.di GH BI di .16 di GJ

IHF8ISHFT2 7I1 ISHFT4 .c IC17 ISHFT8 .c l

IBIS e.e.eN

.c C O K E A.ec C O K E A.ec CL K EN2
.rd RESET .k .d RESET .k r EE

d" G.di GH .di GII di G

IB12Q IB20 - IC20 -Q IM20

IA1I .a 1 95 .a . IC19 .a I.

ISF21ISHFT2 .c

Y

IB19 ISHFT4 xc IC19 ISHFT8.c QX

IA1 I0G I l6 d ICG QdY G QP

.ec CLOCK ENA .k CLC.EAec CL KEN0

.di Ha G dSH T4 .a = .di HI d _

ISHFT8I.cSHFT2 ISHFT2 T4181MI ISHT4 I2c MC97ISHFT8RcT1

XX60L2 (L2DIXL
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HIGHER PRIORITY SECTION
ENABLE INPUT NOT USED

"REAL"

NATIONAL RADIO ASTRONOMY OBSERVATORY

CHARLOTTESVILLE, VA
Citle

L5,15,6 CONVERSION TO IEEE: PRIORITY ENCODER

iize Document Number REV

D 56000L024 (L024D13_XIL)



0J OAOR

2 0A2R

LOWER PRIORITY SECTION

INPUTS 0 & NOT USED

" REAL "



15,15,6 TO IEEE CONVERSION

7.S8 GN69 1 c.....]118...11,

8789898888 79W12 1T9 9120 411 19 8 989R111
77.. .¢--- ... iiR 1I0 3 65 1 2A y RA21

m

3 1A 1Y 7 M ."B21m .... 21A 7 
m

RC211 .. 5.. .

97918n 1B 3FTFT
11

21151 7119821198 51B RSFT7/211

799419 R\710 621 19 1 25917 621 229I T 3 \14 8\10 11 3A 99 A(11 A 1.0M11204 9 R2C929

96914 2 R89 10 381 R18 10 38 11 99R16 103A Y9112 1 4 4 1
749991414A4 12 -111AJ"144A4Y 912m 'l~144A48 Y l

2 
m Olc 1 4

48B6R8 39611~ aR17 1349 99 R15 11 9BC

4 SFI I B RSHFT2 1 ieB RSHF4 1AsRSHFTB8

R\215 G- 15 1 15 1G1
REM912 5999' 1-9 8 9 1

2:1 WITH 1 749157 749157 799

74F86

799 RU922590 98
9U 09224 U1 9 211 199410221 9

9891 \11 7R\ 8B7' 29 A11)11 1 1 71181)1 914 5 IB 71101m RCA1981
2A218A Y

TSFT

9696 1528 9 11291 E91
4:1 W49 41574915

119110 4 21448 - 41114 13 981114Y4W 1 2lU149 49",gl

74:6 R3 3mRSHFT8RB0

486R 481FTI " 13 135 48 H -T -

980 \3 1199o 51M8RLSA225 C

R\7 ~~15 G1

REM2 04 N "S C P E E T 4 =s~ ^s,

2.1 IT8 91° 74916 7 9741 57 .......

74986\O 21 4 19 2 4 991 2991 4 99~ 194
9808 R93 3 711112 311A 19 11 19

U82 A-RM5A1 9 [----'-- A 7

2Al I PI 2I Y ENC DERYND2A o2Y

29111 6 9891"62131 3

86B1131 9 11
7486 

100 1A93Y11010 1191011

0 14 48 14 14 12n4s 213448-1

\515315A15Y118
211998814Y5797467795

i Ro. x o..RESIG

9692' 1 >HF218 2HT4 1 SHT

74886 ONE'S COMPLE ENT 4988129

999 Z-, 2IN:RIORTYTNCOD R AN799 157415
96 IN1S NIJX TG 9

.8 EM 5 60705]RE1O

IMM84 3SIG) FSGNGIN3

74F04 U82C Sns

9

IMM13 10

74F86

U82D

12

IMM12 13

74F86

U100A

IMM11 2

F86

U100B

4

IMM10 5

F86

U1000

9

IMM9 10

74F86

U100D

12

1:

IMMB 13

74F86

U101A

IMM7 2

74F86

U101B

4 

D

IMM6 5

74F86

UlO1C

9

IMMS 10

74F86

U101D

12

1

IMM4 13

:)-
F86

U102A

IMM3 2

74F86

U102B

4

IMM2 5

74F86

U102C

9

IMMl 10

186

U102D

12

IMMO 13

ZFa:6)-

90988888E0U96 111 U108 U106

989998999 8F12 2 11/19 HF19

71T1 19GIES774F8774F12252 4 822 211 19 4 92221 4 822
811120I 18 IB99 3 IB14 318

I 1 21 29 7 81211 29 7 88211 29 781211 29 7 7921 0 A 2 A 2 A 2 A 2
I910 16 29 AI119 62991 628904I81019 1 3 39 8120 1 28A 3Y 9 8820 1 A2 Y98C0 1328 9 I2

85131479 10 38 818 10 3 3B916 1 3 9 990 12 10
I99 14413 4912 IA109 14414912 8919 1441491289019 1443 12 8919I\8 13 48 8117 1348 7815 13 48 C 34

I 1SHFTI'" 1 9/B9ISHFT2 1189I9SHFT4 1I 8FT 81

_1. I\712

1 11 i RF 
157

U9979112 9109

8921 2 A 2Y44 178182Y 4IM10

2 29 I\51 I5 7 817 5 2 7 8175 77
I6 6 28 9115 6U29813 6 28

958 F 898991' 14HFT08992

EI5 9 2EO15145 1 ILSA121 I SHFT49"16 D2 12
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XILINX INPUT REGISTERS USED
ONE STAGE OF PIPELINE USED INTERNALLY
AT OUTPUT OF FIRST MUX STAGE.

LS SHIFT BIT NEEDED UN-PIPELINED AT INPUT
TO FIRST MUX.

INDICATES CLB AT WHICH
/OUTPUT(S) ARE GENERATED
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99111 21 110
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MODIFIED TO BE REPRESENTATIVE OF XILINX INTERNALS
(BUT NOT INTENDED TO BE EXACT)
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991TI 21A607 10 8929

89899211A7 08 178930
868994 23 18
869F898221A9
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PIN 49 OF J2 MAPS TO 092098 6
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"DIP" LOCATION

SIP # FROM LEFT TO RIGHT

INDICATES "SIP"

REFERENCE DESIGNATORS FOR SIPS
WHEN MORE THAN ONE SIP IS PLACED
IN A "DIP" LOCATION:

REV A: 8-28-91 ADDED 74ALS374 AT

IN 1 LEFT HANDEND
OF DISCRETE

TOP PIN 1 UPPER LEFT CORNER REITS

OF ALL SIP/OF ALL DIPS RESISTOR PINS: PIN 1 PIN 2

125075 0-G-0 122075 R3 330 1/8w125074 eQ0 122074 R4 150 1/8w I "'
125073 -o-- 122073 R5 330 1/8w 23 A1S
133073 o-D-o 130073 R6 4.7K 1/8w
093011 O-D-0 090011 R2 100 1/8wo93o1o 0-ID-C 000010 01 10 18 23A2S
093001 0-MO 090001 Cl 0.22uF DIP CAP 2 3A3 S

WW PINS: I I

1 OF J1 MAPS TO 048098
2 OF J1 MAPS TO 048099

49 OF Ji MAPS TO 024098
50 OF Jl MAPS TO 024099

- 93
- -92

SIMM SOCKET
PINS

1
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"0 00 80
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34 35
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s"" e 1
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se" es
p l JLJ
s 3" 35

54321
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ADAPTOR PINS
PLUG INTO WW CARD

PIN 1

BOARD COORDINATE WIREWRAP PIN DESIGNATIONS
ARE IN XXXYYY FORM

IN THE FIELD OF WIREWRAP PINS:

XXX GOES FROM 001 TO 140

YYY GOES FROM 001 TO 094

FOR PURPOSES OF LOCATING THE J1 and J2
CONNECTORS, THE YYY DESIGNATION IS EXTENDED
TO INCLUDE ROWS 098, 099 and 100 FOR THE
FIELD OF HOLES BETWEEN THE EJECTORS

/ X AXIS

Y AXIS

29C327 ADAPTOR 23H

Z01SD02.LAY

29C327 ADAPTOR 29F

Z015D03.LAY

84 PIN PLCC ADAPTOR 20J

Z015D04.LAY

LAYOUT CHECK, WITH VCC AND GND

Z015D05.LAY

LTA DRAM ADAPTOR

Z015D06.LAY
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- 79

- 74

0

-r-TI ===;,z



047 046 045 043 042 041 039 038 037 034 033 031 030

jA4j

Al IA2IA3I

jBl0 1B901B90

jCl C21C31

IDl 1211031

El 1E21E31

jF1 F21F31

1 G1211G31

1H11 H21H31

1J11 J21J31

IKl K21K31

IL1 L21L31

IM1 M21M31

INlI N21N31

jP1 P21P31

jRll R2IjR

jT1 T21T31

lull U2jU3l

U4I

044

~042 EllT1A6 
01 042A0

1B6 B71

~042 041~
1C61 C71

1B5 C81

~042 041j
1C57 jB8I

10421
1B41

1C41

040

A2

1A911A1014All

09221.2091 .091
039 038 037
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089 089 089~2

037
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jT4I

122R12

042 041 039 037
1T51 R8 T8j T12I

4R6 jR7 R9 lR10I R11l
0722]0772 077] 077] 0722

mm2 mm mm9mm8 mm
T6 1T7 T91T10 T111
0762]076 076769 ]076]

mm2mm41 039 038 0mm
jU6j U71 19 101 Ull

1U5 U181 U121
1974]07422] 19074

036 035

1A131

1A1411A151

09~1 091~

1B141 5151

1C1411C151

C13F151
087 08
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086J

mm3
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080IL~5

034 03322
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079 0T~79
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034 0332~
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0773 07

034 03
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jA16I _____ 092
02

jA17l B161 ______091
091 091~j

1B17 C16j ______090

089I 089 _______ 8

1171 E161 ______088
088 08822

1E1711F161 ______087

0867I 0161 ____ 8

031T]F302
1G1711H161 ______085
085 08522

1H1711J161 ______084

1J1711K161 ______083
083 08322

1K1711L161 ______082

1L1711M161 ______081

1M1711N161 ______080

17P16 ______079

0~78 078 _______ 7

1R1711T161 ______077

1T171u61 ______076

0~715_____ 7

074

LOC 23H

PIN Al MAPS TO 047091

THIS LAYOUT USED TO CREATE THE TEXT FILE
W013T03.PIN, LOC 23H PGA ADAPTOR PIN MAPPING

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
LTA 29C327 ADAPTOR PIN MAPPINGS: 23H

Size Document Number
C I 56000Z015 (Z015D02.LAY)

jDate: June 20, l9PejSheet 2 of
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05 014 013T
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081 08 LOC 29F

PIN Al MAPS TO 023091

THIS LAYOUT USED TO CREATE THE TEXT FILE
W013T04.PIN, LOC 29F PGA ADAPTOR PIN MAPPING
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I I I I I I I I ITOP VIEW
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F14 15
12411251
066 05J

126 171
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22 21
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08~1 0851

4~5I 511
079 0 179

LOC 2 0J
PIN 1 MAPS TO 061093

THIS LAYOUT USED TO CREATE THE TEXT FILE
W013T05.PIN, LOC 20J PLCC ADAPTOR PIN MAPPING

TOP VIEW
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CHARLOTTESVILLE VA
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Size DocumentNumber REV

C 560002015 (Z015D04.LAY)

Date: June 20, 1996lSheet 4 of 6

064 060 059 056

054
1751

093

1761

1741

17311721

r055i 0541
417111701
L055IL054
16911681

1671661

16511641

163 11621

0~55 054T
16111601
084 084.~A

0~51FU054

157 11561

1551154
081 081~.j

080

093

092

091

090

089

088

087

086

085

084

083

082

081

0791531
0792



1 1
PIN 1OF J2 MAPS TO 116098 1 1
PIN 2 OF J2 MAPS TO 116099 9

PIN 49 OF J2 MAPS TO 092098
PIN 50 OF J2 MAPS TO 092099
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"DIP" LOCATION

SIP # FROM LEFT TO RIGHT

INDICATES "SIP"

23A1S
REFERENCE DESIGNATORS FOR SIPS
WHEN MORE THAN ONE SIP IS PLACED23A2 S IN A "DIP" LOCATION:

23A3S

093
092
091

079

074
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BOARD COORDINATE WIREWRAP PIN DESIGNATIONS
ARE IN XXXYYY FORM

IN THE FIELD OF WIREWRAP PINS:

XXX GOES FROM 001 TO 140

YYY GOES FROM 001 TO 094

FOR PURPOSES OF LOCATING THE Jl and J2
CONNECTORS, THE YYY DESIGNATION IS EXTENDED
TO INCLUDE ROWS 098, 099 and 100 FOR THE
FIELD OF HOLES BETWEEN THE EJECTORS

/
X AXIS

Y AXIS

IC OUTLINES PLACED W.R.T. PIN 1 AND
SR OF PINS AS LISTED IN W013T02.IC
AS A CHECK OF THAT LIST.

"X" INDICATES GROUND TIE

9 9 INDICATES VCC PIN OF IC

REV A: 8-28-91 ADDED 74ALS374 AT 29B
REV B: 9-16-92 ADDED R6

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

Title

LTA LAYOUT CHECK, WITH VCC & GND

SizeDocument Number REV

C 56000Z015 (Z015D05.LAY) B

Date: June 20, 1996Sheet 5 of 6

S14.43 inches

0

TOP VIEW
9U x 280 mm EUROCARD
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SIMM SOCKET OUTLINE

PC BOARD EDGE

000 PIN 1 SIMM SOCKET

o*!/PIN 1 ADAPTOR PIN LOCATION

-i-ieOUTLINE AROUND ADAPTOR

""PINS 1 THROUGH 30
0 ADAPTOR PINS ARE OFFSET

2i-i" 0.1 INCH TO RIGHTFe :OF SIMM SOCKET PINS
000 PC BOARD MOUNTS FOUR
000 SIMM SOCKETS
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(8 Mbytes)
__'"_____________ R[0..31]

AAO 4.A0 DQ1 3 RO AAO 41A0DQ1 3 R8
AA1 5 AlODQ2 6 Ri AA1 5 AlODQ2 6 R9
AA2 A2 DQ3 10 R2 (AA2) I A2 DQ3 10 O
AA3 8 A3DQ4 13 R3 (AA3) 8 A3DQ4 13 R I
AA4 11 A4 DQ5 16 R4 AA4 11 A DQ5 16 R12
AA5 12 A5DQ620 R5 AA5 12 A4DQ5 20 R13
AA6 14 A6 DQ7 23 R6 (AA6) 14 A5 DQ6 23 R14
AA7 15 A7 DQ825 R7 AA7 15 A6 DQ 25 R15
AA8 17 (AA8) 17 A7DQ8
AA9 18 A8AAP 18 A8

RAE 0 27 RAE RAE 0 27 RAE

CAS o CAS CAS 0 CAS=

WEo w o 2WE 1 I W

THM81000AS-80 THM81000AS-80

* 30E 31E 2
AAlo 4 AO-DQ16 R17 AA0 4AO DQl 6 R25
AA 5 Al DQ2 10R18 AA2 5 Al DQ2 10R26
AA2 7 A2 DQ3 13

1°
R

8  
AA2 7 A2 DQ3 13 R27(AA3) 8 A3 DQ4 1

1 3-  
R19 (AA3) 8 A3 DQ4 3 R2

AA4 11 A4 DQ5 16 R20 AA4 11 A3 DQ4 16 R28
AA5 12 A4 DQ6 20 R22 AA5 12 A4 D6 20 R29(AA6) 14 A6 DQ7 23 R22 AA6 14 AS DQ6 23 R30(AA7) 15 A7 DQ7 25 R23 AA7 15 A67 Q87 25 R31

(AA8 17 A8AA8) 17(AA9) 18 A9 AA9 18 A

RAS1 27 RAE RAS1 27 RAs

CAS\1 CAB CAB 1 2CAB

ME\l 2 W MEl1 2 WL THM81000AS-80 THM81000AS-80

DRAM SUB-ASSEMBLIES

A DRAM SUB-ASSEMBLY CONSISTS OF FOUR SIMM MODULES
WHERE THE ADDRESS BUS, HAS, CAS AND WE SIGNALS
ARE BUSSED ON THE SUB-ASSEMBLY PC BOARD.

THE INPUTS SHOWN AS "UN-CONNECTED" AT LOCATIONS
29E, 30E, 31E, 33E, 34E AND 35E ARE THE SIGNALS
THAT ARE BUSSED, AND THUS NOT WIRED ON THE WIREWRAP CARD.
THESE SIGNALS ARE LABELED AS "TEXT" IN PARENS.

SIMM SOCKETS ARE AMP # 643930-1

ADAPTOR PINS ARE PROBABLY:

ADVANCED INTERCONNECTIONS P/N 1364-iG

HOLE FOR SIMM SOCKET PIN ADAPTOR PIN

PC TRACE

2~2

2 "- 
25

6-1

02-91 02-9

Miq

ii 1~1 ij

2
t7-- 

2
4]

I I I

2
t 7-- 

2

2t et

It 2

2 t 2

0.201 0.400 I I
TYP

I i I

o.Y I I

ORIGINAL VERSION OF THIS LAYOUT WAS L039D01.SCH

AS OF JUNE 1996, THE ORIGINAL FILE COULD NOT BE FOUND

THE DRAWING WAS RE-DRAWN FROM A HARDCOPY IN THIS
PRESENT FORM, AS Z015D06.LAY VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

LTA DRAM ADAPTOR

Size Document Number REV

C 56000Z015 (Z015D06.LAY)

Date: June 20, 1996Sheet 6 of 6

3 .900

0.500

0

0.5

I I I"


