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EACH OUTPUT ROW
HOLDS A DUMP OF 215,040 COMPLEX #'’S.

THE BUS IS AVAILABLE FOR BACK END OUTPUT EVERY 5TH 2 uSEC CYCLE.
READING 5 VALUES / 2 uSEC CYCLE WILL WORK FINE. IF FIFO NOT EMPTY AT START

OF 2uSEC WINDOW, DISABLE WHOLE WINDOW.

SLOEMPTY
SNAPSHOT OF SELECTED RAM BANK 10uSEC[ REG ]
430,080 COMPLEX FLOATING PT #/131 MS FOR XFER TO DRAM CLK EMPTY
IS REDUCED BY THE LTA TO A MAX OF
8 COMPLEX FLOATING POINT NUMBERS / FFT CYCLE FROM SNAPOE\[4 CYC _{ B HANDSHAKE TO BACKEND
OR ONE COMPLEX # / 2.0156 uSEC CLAC RAM SNAPCE\|DELAY | FIFO LOGIC DA
LTA SENDS DATA FIFO RO
OR 3.969 MBYTES/SEC STORED IN EXTRA BASELINES [REG] | RS R 9 I0
I8 B R2
WE\ | R9 al I2
I9 || R1
NEED TO BUNCH 8 uSEC I1
OE\ FROM uP OF INPUT TO 2 uSEC CE\ OE\ I L R3
uP, WRITE OF OUTPUT SNAPSHOT REG - I3
COMPLEX NUMBER 8 MHz 32 ADRA
EVERY 2 uSEC REG R 29Cc327 32 10 R4
D[O0..31] 32 FLOATING F I4
RESULT FIFO POTINT v RE
FIRSI\ NAND | OUTSTB 32 X 64 s CHIP | L —] 16
REAL, THEN IMAG N R5
——| I— I— *— IS
RQSTSTB\ uP READ ) R;
I
REQUESTS A COMPLEX NUMBER BE STROBED INTO FIFO 8 MHz CLOCK 32 ADRB
CLOCKS ADDRESS INTO LTA WITH 1 CYCLE REG ADRD
CAUSES BUS FROM LTA TO NOT BE HIZ VALIDITY DIVIDE MISSING/FFT CYCLE. 8 MHz
NUMERATOR FROM uP 8 MHz 4 CYCLE DELAY
RAMS LOADED EVERY 131 MS FIFO
32 128 TAP WEIGHTS [_
16 I 1680 OF V
16 1/x%X |
TMC3210| SEE ADRM
L031D10 2Kx32
EACH 1Mx8 DRAM OUTLINED BY WIDE LINE.
I 20 M TOTAL RAM.
16 MHz ADDRESS
uP 250 NS AVAILABLE FOR EACH R OR W.
TAP WEIGHT RAM ADDRESS GENERATION FIFO 11
TAP WEIGHT
ADDRESS DE CLACENBL [ CLAC |SNAPCE\
SEQUENCER 7 RAM |SNAPOE\
(TWI) CLAC INST TO}J 327
DE COUNTER TAP 16 DEEP 4
MODULUS WEIGHT DELAY
FIFO INDEX FIFO beCOL9 beADRY
beBANK MUX
LOADED EVERY 2 uSEC DELAY PULL-UP ON -
s 16 DEEP 4 MSB’S
BASELINE RAM
RESULT FIFO UNLOAD AT
ADDRESS
< CHANNEL 8 MHz LOGTIG
3 Lo s \/ | FIFO OUTBANK
19-BIT < R2,3,6,7 IMAG
ADDRESS 8 RESULT 11 - 19 21 10
TO LTA BL IF LOADING 8 FIFO 7 MUX CONTROL 8 TO 1
VALIDITIES BIT TELLING WHETHER MUX
210 TO THROW AWAY MSB uP ADDRESS
BASELINE _, / OF BL OR RESULT ADDR R 20
8 BLMSB
210 IF LOADING oMAl{ 3 LSB’S >
VALIDITIES g g ADR SELECT ASEL[0..2]
20
RSP ___RSF I COUNTER | 8 RAM WRITING ROWO LTA RD/WR 0 BLMSB=0
BL LIMITS REFRESH COL LTA RD/WR 1
BLP Y/ RD FROM BACKEND ROW 9 ROW1l LTA RD/WR 2 BLMSB=1
LOCK=0 3 i be ACCESS COUNTER ROW O be RD 3 beBLMSB=0
MODULUS LSB'S ADDRESS ROW 1 be RD 4 beBLMSB=1
R GENERATION ROW u RD/WR 5
BL RS D TWI STOPLOOP |R SEE LO0O31D07 COL u RD/WR 6
LOCK FROM uP MSB O ROW refresh 7
RSP ___RSF
210 LTA COUNTER DRAM
BLP LOCK=1 BaSELINE | MODULUS BASELINE
FIFO FIFO
4 STOPLOOP
BL RS REG VLBA CORRELATOR PROJECT
MICROPROCESSOR PROGRAM # NATIONAL RADIO ASTRONOMY OBSERVATORY
LOAD 87C51 SEQUENCER CHARLOTTESVILLE, VA
SE Title
BASELINE
0-200 PLUS TOP LEVEL FIR BLOCK DIAGRAM

EXTRAS FOR VALIDITY

Size|Document Number
B 56000L031

(LO31D25.SCH)

REV

Date: August 4, 1995[Sheet 25. of




C

le) PROGRAM
U |SEQUENCER
N

T PS69
E

R

FIFO CAN HOLD WHOLE BASELINE,

RESET FIFO AT BEGINNINGING OF BASELINE WHEN !10uSTIC.
SO NOT NEED TO WORRY ABOUT FIFO OVERFLOW.

RCNTENBL IS 7 PULSES EVERY 10 uSEC.

OBSERVE MODE TO DIFFERENTIATE

LOADING RAMS.

12/ IRONICS BOARD
N\
DATA BUS
89 32 12\ [BUFFER | BIDIRE NAT, 0-11
OUTPUT be 7/
DRAM 4K
CAS\8 FIFO
RAS\8 RCNTCLR\ |[MR 20 ™~
" _ L— 12-31
R R beFIFOR\
beDINCLK [W EF|_EMPTY\ CTRLI[1..4] CTL[1..4]
SEE BELOW
ENDIR ENDR
ENDR ADDRESS BUS [10
SYNC LOAD VME TO FIR
REG DOWN _COUNTER E| BI
CE LD SO NOT SEND DATA AND 178 VMEREQ REQ*
BASELINE CE\ |beDONE _ TO TURN OFF BUS. re| BUF
REG 10uSTIC ACK*
12 |8 8 TO uP OBSERVE FIRACK
ENDR
SUBARRAY PAL
REG 4 7 CYCLE DELAY
4 OE FIRRE
10
SUBOE | | 1 ACKCLK VMEACK
11E, 12E beBLCK FIR TO VME
FIRPALO9A & B 8 TO 1 MUX beSUBCK
SEE L031D28 RCNTCLR\
ON SHT.6 LWR CENTER
SEE L031D16
20
ADDRESS FOR RAM READOUT
c 10uSTIC PREVENTS STARTING A be REQUEST IN THE MIDDLE OF A 7 RCNTENBL STRING
beBANK\ |o SINCE THE ADDRESS PIPELINE NEEDS TO BE FILLED CORRECTLY AHEAD OF TIME.
RCNTCLR\ M
B PS70 10usSTIC ]
beIMAG T
CKS87? beBLMSB| |N XXX HAS BEEN AROUND 10 uSEC
| _10usTIC = AFTER A LOAD IT WILL BE 0O, SO NEED TO OUTPUT IT FIRST RCNTCLRN ||
CLR\ 8 MHZ CYCLES
be LSB RAM WRITING 2 COUNTS WIDE FOR DRAM ACCESS. | 20 21 31 4 s 6 | | | | | | |
RESULT 11
COUNTER 7 / RESULT See L031D16
RCNTENBL CE 11 RESULT LASTRES beLAST to uP
uP_ LOAD|LOAD RAM RCNTCLR\ |[Reg
OE\
uP LOAD FOR RAM LOADING RSRAMOE\ \I/ ADDRESS TO DRAM XXX | | | I [LAST [FIRST=0
4 16 RCNTENBL | [ 1 L1 STRING OF 7 PULSES DE PC SEQ
28B
SUBOE [OEN OE Below Pal DLYRC [ ] 7 CYCLE DELAY
uP| 20 BIT ADDRESS firpall?2
REG beLAST CAS\8 L LT L L ] LT L L
USED FOR RAM WRITING beDINCLK\ :=
SHT2 ! (CASWS & DLYRC & !beLAST)| [* L L L L
- WITH 32 MHZ CLK
DLYRC (FROM SEQUENCER) IS 7 CYCLES LATER THAN RCNTENBL PS71 DLYRC - RIbeDINCLK\
CASWS * 5 TO be FIFO
(CLKS8) Gl SEE L031D17
CK32

RESULT COUNTER LSB IN 8TOl MUX PAL

RCNTCLR\ ©000000060600000060660
uPbeLAST CAN RAISE AN ERROR FLAG TO THE uP RCNTENBL lll |
IF THE NEXT TIC COMES AND A RESULT
IS STILL BEING PROCESSED. LASTRES l I .. | l
The delay is needed to beLAST since there is the beIMAG I
7 cycle delay between RCNTENBL and DLYRC.
uPbeLAST SET WHEN beIMAG & LASTRES =1
Since each count results of the writing VLBA CORRELATOR PROJECT
of the revious address in the fifo, due to INTLASTA I uPbelLAST ce by RCNTENBL
the Dipelining im the DRAM, an extra Y NATIONAL RADIO ASTRONOMY OBSERVATORY
write is required at the end for the final write. INTLASTB ] | := INTLASTA & uPbeLAST CHARLOTTESVILLE, VA
Title
DLYRC Mmrrri— BACKEND BLOCK DIAGRAM
beLAST ] [ INTLASTB delayed 6 Size|Document Number REV
An extra count is provided by the pal. B 56000L031 (LO31DO07.SCH)
Date: May 14, 1998[Sheet 7 of 41

22C-FIRPALS8
SHT2 LWR RT




FFT CYCLE =

16.125 uSEC
8, 2 uSEC CYCLES
SOFTWARE CYCLE IS 5 2uSEC CYCLES

TO HAVE THE uP CONTROL THE SEQUENCER:

Sw

* X F X %

FFT

[ [ I | J
123456781234567812345678123456781234567%
[ | |

HENCE SW STEP DOES NOT REPEAT ON AN FFT BASIS

VALIDITIES ARE GOOD FOR A DUMP TIME.
SEQUENCER NEEDS TO SWITCH TO LOAD AND NORMALIZE VALIDITY MODE.

LOAD THE uP REGISTERS WITH THE BRANCH ADDRESS & PAGE

ON NEWPAGE AND PCCLR, CAPTURE REG CAUSES A PROGRAM IDLE LOOP

A PCINT CAUSES THE BRANCHING TO THE uP REG ADDRESS SERVICE ROUTINE, AT THE APPROPRIATE SPOT, AS SPECIFIED BY TOGGLE.
Pl1.1 TELLS THE uP THE SERVICE ROUTINE HAS BEEN COMPLETED.

THE PC GOES BACK TO THE IDLE LOOP SPECIFIED BY THE SEQUENCER INSTRUCTION.

LOAD FROM uP
8 MHz _%TO 29Cc327 upP
WO 4 CYCLE GAP BRANCH]
WR\8301 REG
PCINT\[S\ |INTPT DS\|___ SEQUPBR\ ALLOWS THE SEQUENCER TO BRANCH TO THE ADDRESS
- OE\ IN THE UP BRANCH REG. TOGGLE WILL RESET IT AGAIN.
DONE\ |R\ |-, P1[1 CR\ -
/
N\
8 MH=z
l
LOADN\ PROG
CTR ROMREGOE\
ENABLE
OE\
8
EVERY 131 MS CLR\
FROM LTA TOGGLE IF PCLD\ AND SEQUPBR\ OCCUR AT THE SAME TIME,
FIRENA 8751 22V10 CHECK THE INPUTOR & STOPLOOP SIGNALS
REG FIRPAL7
[_RD\ beBANK ROM L.031D19
AT 4*131 MS SEQ PAGE POS PCLD\ LOAD\
INTRST\ INT\O CKS8
NOT USED uP PAGE SEL PCINT\O
WR\ R 3 PAGE rL_3 TO P1.4
SEQUPBR\ UPBR
T cE LTABLRD
U?A FIRPAL7 [ LTABL FIFO | uPSTPLP TO uP
[ S |WRS[D | WRN 1 (STOPLOOP W.O. HIZ)
_ 3 |[PCCLR\ STOPLOOP
WR\ f R c |- 2
[LTA]->[INPUT FIFO |
REGA 74LS00
INPUTAFE
WRS [
NEWPAGE, | JUST PAST START OF PROGRAM LOOP
NEWPAGE | 4 WIDE ] FROM LTA FFT SEQ
NEWPAGE FROM LTA FFT SEQ SINCE LAST BL | DUMMY _BL
WRN [ONE FFT CYCLE IT CONTROLS THE PC REG ROM.
EMPTY FLAG\
REGB [ NEW_PAGE ON DUMMY DRAM BASELINE AT END OF FIFO

PCCLRN\

CK8 | |

/ ( NEWPAGE*WRN )
PCINT

COUNTER OUT | | 0
MINIMUM LENGTH BRANCH
DON’'T HAVE A SECOND WR\ IN THE FFT CYCLE. SEQUPBR\ L]
EVEN NUMBERS FACILITATE RAS RYTHM PCLI 0 0 0 0
PCLI 0 0 2 2 2 2 2 2 2 UPBR\ |
PC |BRCH |BR+1 |BR+2 |[BR+3 | o |
PC | o |2 | 2 |3 |4 |5 |2 |3 | a4 | s CAPT ADR | uP ADR
DONE\ ] |
DONE\ | | LOAD\ LI
OUT OF ROM PCLD\ |
PCLD\ ] [ | SEE /FIRASM/SEQ.TXT
LOAD\
LOAD\ ] | ]
TOGGLE + EDGE [ l ]
— VLBA CORRELATOR PROJECT
ROMREGOE\
| NATIONAL RADIO ASTRONOMY OBSERVATORY
INTPT ] | CHARLOTTESVILLE, VA
Title
PCINT\ WR\8301 l 3 WIDE FIR SEQUENCER BLOCK DIAGRAM
ASEL = O | Size|Document Number REV
ON PCINT\, GO TO BRANCH ROUTINE BRCH IN BRANCH REG. B 560001031 (LO31D0S . SCH)
WHEN DONE BACK TO O. Date: July 25, 1996[Sheet S of 41

IDLE LOOP

TIMING

NEEDS TO BE WITHIN THE 10 uSEC PROGRAM CYCLE.

THE LAST BASELINE WILL SPAN MANY PROGRAM LOOPS.

PCLD\ ||
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RESET EVERY INTEGRATION CYCLE DURING VALIDITY LOAD DIVIDE REG :
I FIFOSO NEEDS TO BE 8 MHz FOR INPUT TO 327 DURING MAIN LOOP. . I DIVIDER TAPE VALIDITY RAM V
OUTSTB CAPTURED AND ANDED WITH WR\8003 ON SHT 2. bl 29¢ WEIGHTS IN TOP OF RaM |
RO 51 AL 4 DIVO 2K FROM PROGRAM SEQ H
pic _e1m P1a | 64 x 32 | RL DIV1 348 0 !
D oD onD B B2 a2 pIvi 1.031D05.SCH _29C327 FP CHI A & NTERFCE ]
Y — = 1 15 MHz INPUT FIFO RS B3 A3 pIv3 DINO S0 PRI0..31] : i
| 2= vec 2 vce 2 vee ) °B 318 o B: a2 DIV4 DNt s [T :
| i |iE: i | mmmemem aEBey s mwromeny apfinf o) g weomars | T ek ] s S to--212 Tio. 214
— — — HE HF o I u:
H D26 H D25 b D24 TR st e ourst 4l oR . v B Ao orvr Dine o DpIV2 Fplo _3s) ADR([O. .3] UADR(0..1914f “ADRw' -1 {
D23 D22 D21 FIFOSO 3 [26 FiFgso Q P[0..38] ADRM[O. .9
2 [—np20 z pio H pig | IR 8O IR SO | AR DING Q3 pIve 10--91 ADRIO..101p|PSAPRIO. . 101
H D17 H D16 H D15 D 1o  DOO |24 RO D bIO o |24 R16 SRR pZl-reBay BiNe 8 Es-pivs yeve . TO LOGIC ANALYZER
15 D14 H D13 H D12 b1? 2 23" Rr1 biY B¢ R LcAB s H DIVE CK8D DLYLDCK
11 |—23Bit 1p—DB1o 1pb—252 l DIZ D02 E’g DIZ DO2 R12 saB |—2- FUL0 DIN1O 87 33.DIV7 = prEcke 9 ST
12— 2 — 2 f— DI3 3 DI3  DO3 | BA GND 22" prve  oRAnS
12 DS 2 A 2 P3 DI3 Dos R4 pIs  po3 R20 SEA¢E3-Gnn 2 DINI1 Q8 Dive NALOEN P snaroE\  beBsLINE(0..7)gfPeBSLINELO..7]
1a[—D2 Y m— 4 f— DIS DO5 RS DIs Dos [1B-R21 Lo D PInis 2o DIV1O DELTOA
1e NEWPAGE | g CK16 2 [ rosTsTB\ ) DI% Dozl re 2] 51z Do liz-®22 ALS652 D pInis Q10 55 prvii
16— e — (DELTA| g D7 131017 po7 R7 D23 13] I Dos [LE_R23 | 30c bmis il DIVIZ TR e m&gsmvw
= 3 inTRST\ | 1§ [ FirsI\ _EIFOOEY 18] on FIFSOEN 15] DE Eg B1 A1 |- DIve FROM 22v10 iz pIvi3 IEER ¥ P"CHIP DRAMCTRL[0. .13 ru2 PUz
R — , |3 , is— , | TY7CI0BA-15 CYTCA0BA-15 | R B2 22 2% Bivie SEQ Py 0 gig Bivis FROM @ eD[0..311 N
13 —=rs:2 3 RS’1 H RS’0 B A [ pvii Q 1% IRONTCS CARD beD\ [0..31]
29 RS’S 29 RS’4 ? RS’3 FIFORST\ 27 pr — AFE] of 274 n DIV12
' . — — AFE BS A5 T1
21[——rs'8 21 RS’7 5 RS'6 TE 2 DIVI3 CTRL[1..4] sTaT]|
Fry mu— 33 f—rs:10 3 [—F&s:® ] oursts 4lgr o |22 ourstE 4ls: ok [Z3 ] 57 & [Fgprviz GTRLATi. 41 SSIATIRISTATAL
E BL‘2 B BL‘1 i BL’0 5% rIFoso [Z8" riFoso B7 A DIV1S
24 BL/S B .4 s BL’3 —= IR so —34 IR SO =2 B8 A8 == f& ) REQ*
— —BL'7 ——BL‘6 | 24 Rrs R24 LEQT\ O REQ* \
26— 6 f— 6 f— | DI0 DO p1o poo 24— - T4 ACK™ 3 ‘
— — — 23" R 3"R25 | z pACK *
21— vee 10— vee 1= vem D1 oot R10 D11 Dol et —— ACKEACK\ beur\p PEFHF\ |
29— s — s f— DI3 DO3 k11 DI3 Do3 29 R27 ENDIR® ENDIR
25 vee H plee H vee Dia  Doa IS Ri2 DIa Doz [Is-r2e VALIDITY DIVISION HEPENDIRY benoneg Do e
31— b — 1 —cx DIS DOS DIS DOS %E R29 TAPE VALIDITY V ON BASELINE. & CHANNEL BASIS. uPbeLAs ;
32 GND 1 GND H a Dis Dos [ K12 bis Bos 17 R30 210 BASELINES* 8 CHANNELS= 1680 VALUES. DeDINCLK
BT DIN BTN DI7 DO DI7 DO7 R SRR OB PDINCLKY i
[ or oI RSRAMOEN® RSRAMOE\
20PC RCNTENGL® SUBOE H
_p2c _P2B _p2a TY7CA0BA-15 TY7CA0BA1S5 3210 INPUTS: kDR RCNTENBL |
1 oND 1 1 GND L[0..1] TELLS WHICH INPUT REGISTER TO LOAD R16 SKEE—RCKED }
. vee S cx3zEcL\ | 3 CK32ECL ' I[0..1] SPECIFIES ROUNDING AND WRAPPING :ﬁ:m? CKor R okes i
|3 = vee 3 [ vee [ '_ —_— e e e — — R18 RAMW] < .
2 f—RE 4 b—2%Kl 3 |— ENDIR B A Io-prvs MSW FIRST R (WR\8104) _bel BN B SRAMWE\ |
H EQ H ACK*\ H ENDIR\ b5 AS[Eoorve 2 SUCCESSIVE C16 EDGES. EeatrH
H beD2 H beD1 H beD0 2 DIV7 R21 OBSERVE
S [ ben\2 s beD\1 s beD\O SIGNALS FROM IRONICS CARD 8751 MICRO vee B8 a8 :g}uz L0usTIR 1 ousTIC
7 eD5 3 [— bepd : beD3 H FFT & INTEGRATION CYCLE SEQUENCERS M7 Rr23 BEIMAGHEY BETMAG
8 [—rep\s H beD\4 beD\3 1.031D04.SCH 1.031D02 . SCH GAB 57— mcBA\
10 [——bene 18 [ ben7 15 [ beDs6 TR °. .0 FP[0..38] TO 327 R10 GBA P~ mcan NAR
11 [——beD\8 11 [—beD\7 19" ben\6  ichloedddencnio X710 7! Lo--7) FrLo. 381 DIV SISNALS RESISTOR San 52~ EUi0 wsw FIRST o On LIRGINARY REAR,
12 —bepi1 10 beDS .- DIVCTRLIO..4] SaB GND -LeRESLD\B berESLDA
i3 bep\11 | 12 " ben\10 12 —rben\s  wgmvIo. 2l om0, BTN BRST DIVCTRLIO. - 418 PU10 SBA¢ES onp
12— be014 12 D13 12 beD12 =71 pIveKlep PIVCK1E SBA LO031D06.sch
15 |—DbeDM4 315 |—DbeDa13 15 f—beDr2 % SELECT HCBIRQ\ B HCBIRQ\ McABS MCAD
16— 16 f— 16 f— SELECT\ Lcanf) LCAB
17 —2235” 17 gen}és 17 _geg}és STROBE snaroE \B SVATOEY, 20rC
16 [ —pep29, |18 —Epi, 18 —PDt5s STESEE— STROBE HCBRDY\  HCBRDY\ up’ (0. .71 P’ L0--7] TO FIFOS
;g —beb32 ég fedYs ;g —benyt STROBEN K cmroRE\ l_g,ggg BEIMAG FOR DOTNG REAL THEN IMAGINARY BE ACCESS
b S — INTROLLED FROM SEQUENCER. COMMON FOR RAM LOADING !
31 ::g;%a 31 E;g;gz 21 223331 MODEO MODEO HCBCTS\| B HCBCTS\ DSUB[0..3] DELAYED SUBARRAY [11_ R26 BEBANK\ SWITCHES THE OUTPUT BANK UNDER i
22 ——bep\26 | 22 [~ beD\25 22 —pep?g, MeREAD __Ewooe\o TAP WEIGHT ADDRESS 336 SEQUENCER CONTROL. B U e—T )
23 beD29 2 beD28 2 beD27 ODE1 N RD\HCB LOCK RZ5 e A —coras :
Pebeag .Mﬁ_ E SRESULT: coLu2
25 —DBeop? EH — bebyz® 2 [—beby27 IMODEML — BMODE\1 WR\HCB@ WR\HCB CLAC L& r20 DeRESULT: e ADDRE MUX
28 [—crrint | 35 [T web\31 2= RQSTSTB\ TO LTA bz R31 DeRESULTA —wADR4 — CoLu4
7 VEE 27— E 27 RQSTSTB\ w LTS WADRS __ COLuS
39— crrRua | 33 [ cTRL3 — FIFORST\ INPUT FIFO SRESULTE TADRE Sorus
b RL: 29 FIFORST\| =2 WADR7  COLu7
= gl — 2= FIFOSO = CONTRO!
3 s PR FIFosd) Z SRESUL, UADR! Cotus
3% f— §% — “Gnp g% — T ER U — BeRESULTO __—— nADRY § UADRS _ COLu9 ADR_SELECT ASEL[O0..2]
B SIZE PU2 74ALS652
ST ‘5 EU2 B pyz beBSLINEQ ROWObe( _uADR! ROWuO ROWO LTA RD/WR 0 BLMSB=0
CTRLA NOT CONNEGTED STATZ,3,&4 N‘OT CONNECTED L Pruio DRAMCTRL IO - oK SAbcomek 0713 SEE LO31D10 N ROmepe) AR _hom) S ATl 1
P3C _P3B CY/C12BA-20PC eBSLINE: ROWObe2 _UADR ROWu2 ROW1 LTA RD/WR 2 BLMSB=1
s 2 onD _1 oD VBLvRsT 1680 LOCATIONS OF VALIDITIES beBLMSB=0 BeBSLINES — ROWObe3 _UADRI3™ ROWu3 ROW 0 be RD 3 beBLMSB=0
e ST L—— DLYUNC] 4 * eBSLINE. ROWObed4 _uADR14 ROWu4d ROW 1 be RD 4 beBLMSB=1
2 cé’rz 2 STAT2 2 sz‘,%rcl DLYLDC] pELAY %Jlallzgggs " TAP WEIGHTS IN REMAINING SPOTS BeBSLINES _ ROWObeS R15_ ROWuS ROW u RD/WR 5 <
3= srar\s| 3[C— srtama 3 [—srar1 -SIOELOOER sTOPLOOR LDLYLDCK] A ONTROLS - CoL u RD/WR g
[~ srtar4 uciéin 4 uciéout uPbel.AST) LDLYUNC [ ROW refresh 7
H sTar\a | g ) PuPbeLAST =
— beDON] o| ADRFRST\ ADR FIF —
7 eresem| 7 F— i BeDONK 1o poNE: ADRFRST\ \ ©OS RST
— — — beFHF SULT COUNT!
= B = = SEEEPpernr\ RESCLRAR RESULY COUNTER ADDRESS S B — RowibeZ _ROWO1taDa03 023 —B o7 Rowobs.
gy — 11— iy — meo v OE VALIDIT{ RAM ADDRESS - TO LTA beBSLINE3 _ ROWlbe3 COL1ta0 "%ggfgé:‘il
12 f— 12 —— 12 — QW \ B WE L VAL RAM WE\ o o , LOCK To BeBSLINEZ —ROWlbe4 _ROWObeO B37 ROWObel
L 13 [—srromex |13 STROBE g TXD OUTBANK 0 OR 2 BANK TO DRAM FROM LTABL Brf—3 1o r/orol3-gi% ¢ Rowibes H2mp 1o be rmowul
1= 12 |—— sELECT\ 14 [— sELEcT TXD OUTBA DRAM DATA MUX SWITH FIFO /—®rz i2]| 11 I/9Fli—5-gpr.3 o DeluLIDEE  Rowipes  Solaoo p18 D6 coLul SEE L031D20
= 12 [— Ack\ 1 [—Ack &Rxp | DRELFWR\ DRAM BL FIFO WR\ 1z 1/0F2 2-EV0% 9 . i eBSLINE/ ~ ROWlbe7 _RERSH 7] B " ADRMI  SEE FIRPAL3A
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(0. .7] 2 - PS35 _PC [13~ PREFP16 (TSEL) c Ps75 BC LDLYLDCK 19 BIT ADR . cs ] ] 1
F BUS TA LK T2 Fp9 ( ELO A3 O3 LDLYL,DCK]
LOAD QsEL) T ES76 a4 oaH TOLYONCR pELAY
croSs PAR YooIC 6c — R FP10 (QSEL1) 1 PS77 EC el s Sy IMAG OR FEAL TG DRam 10SU SHT DLYLDCK M
FROM SHT6 _Tou 1Al 1y -8 upo TErpii (OSEL3) o PsS78 BC e oSt - 2 DRAM BAl
IV oy upl REGA FROM uP 74F163 S [L7-rFr12 (QsEL3) N PS79 FC 45 S5 mm}n FIFOS 82 our
1a2 ¥ up2 L, PAGEO 23] A7 tADRERST NEED 8 Mz FOR DRAM MUXED ROW/COL ADR . 332 TOSU 51T
U T 1a4 1va \.\gi R GE 2] A9 74ALS02 C8A ALLOWS FOR FAST BL CTR TIME THRU MUX
u 5 u E ]
ups 131 222 2¥I I ups vee G alo SEPARATE CAS’S FOR STARTUP AND END
upPe15] 227 2¥2 5 upe ckep 18l SEE L031D08 FOR DRAM TIMING
up7 171 343 3¥3 [ upv Ul _zof S 8 MHz FOR STRAIGHT THRU 327 TO be MODE SEE L031D17 FOR PAL DESCRIPTION
uP DRAM 20 BIT ADDR R11 iy 22¢
RD\800. 16 P 1sc ExszE>—1] DRAMCTRLO CAS\0
TCZASA |-2—ERECAS\O DRAMCTRL10 CAS\1
26 A4,3 AND A6,5 SPECIFIY THE ADDRESS AT THE CROSSBAR 11 2020 oA v — 12 o2 DRAMCTRLI1 CAS\4
7AALS: EACH TO 4 CHIPS FOR_FANOU FP17 (10 ) 3 DRAMCTRL12Z CAS\5
SELECTION DRESS FP18 (I1) a2 2 TRE 3 I 92 DRAMCTRL13 CAS\8
. R 5 T 0000000 8600 A3 ADRO FP19 (I2) A3 93 [rTipricas\s I %
1 01010008028 A2~ ADR1 FP20 . (I3) PSB0-PS87 ARE BRANCH ADDRESS A4 Qiras 15 S5 SELO
2 10100008050 A5 ADR2 T4 FP21 (I4) A% SilOs i3 Se
3 11110008078 AE_ ADR3 8D TO FIRPAL7 2% SdriT-Eeaz  (15) s Sl e S8 SEL2
8B upro 2 [ oT 19 PREPAGEO PS46 EC o FP23  (I6) PAGE 2z EH
CK8D 1171, cix o1 b2l. INTLASTA o 51D 92 [I5 erEPAGEL psa7 o7 1145 S5 FP2a  (I7) —?‘}AGE ] A8 =DIVOE SEL1
2] 12 o2 INTLASTB upT2 a1 o3 a3 17_ PREPAGE2 PAGE0 23] 7g BAGEZ 211 210 INPUT FIFO
ac RCNTENBL 3] 12 %2 INTLASTC uP SELECTS PAGE up 351 B7 93 [T6TuPREGOE\ OE\ FOR uP REG TO INPUT FIFO 12 5] DIVIDER OUTPUT REG
pe LrAELEEREN 5 P o—"718 uno ] I3 o INTLASTD up 26122 81 [Is" ~mrmey) TO DRAMBL FIFO T 122 cxsn 18l .. . 22VI0 WO RINGING VALIDITY RAMS
UPSTPLP 121 i [Oeuni 5] 12 94 INTLASTE 4 be S8 [EISEERRF) Lock LTa BL TO 210 EUi1 2op ChKL SEE FIRPALS.ABL
de 178 T4~ up2 BTE~ INTLASTF ub” TELL be TO NOTE RAMINCBL\ CKBA 18 Ehs—re beDINCLK TO be FIFO
D01 el 1a3 13 up2 Is 06 INTIASTS S E Zp7 o7 £K! b C SND_19d Ena
[CEbeLAST >~ 51124 1Y4 upa =1 17 o7 ;,J.L S22 D8 Q8 [ ST T ETY
130283 2¥3 [ ups 8 Ssp1 A %2c1 WRA830211 ] (o CASWS\ FROM FFT SEQ ROM
SPARES 151222 2¥2[5"upe o e st SEE L031D08 FOR TIMING
T7] 223 2Y3 [ up7 119 P 22D 23E
112 ~TAALES7 ; 9 FP25 (I8) psss 0 00 | =9 DRAMCTRLO _WE\O D1 ol DRAMCTRL1 WE\1
00 16 10 FP26 (19) pPs89 A1 O1 O DRAMCTRL2 WE\4 D2 Q2 S _ DRAMCTRL3 WE\S
15 IRPAL12.ABL 4} 6B 74aLs74|, 6DA FP27 (I10) PS90 21 O 11 DRAMCTRLA _RAS\O B2 g DRAMCTRL5 RAS\1
DELAY. SIGNAL TO INHIBIT WRITING : FP28 (I11) Ps91 PG 22 o2 X211 P} 23 [T0°DRAMCTRL? Ras\S .
ALS, INTO THE BACKEND pusl 125y ol WRs 2[5 o [TZ-Fp29 (I12) Ps92 B DRAMCT TI3]5e 28Iz
MISCELLANEOUS READS REiS R 9[74aLs74 4 3 |pccLr\ I5-FP30 (I13) ____ PS93 JFC A% Siris- 11 De 8¢ IS BACK END CONTROL SIGNALS
COULD READ TWICE TO MAKE SYNCHRONOUS WR\8303 R FP31 (ENS\) DIRECT PS94 16
— is < DRAMCTRLI0. 131
uP PAGE STROBE CLK LK [I7-FP32 (ENF\) INPUT PS95 BC 125 SSaT— -] DRANMCTRE,
£3 £ s}-—5 74ALS00 PAGEO a8 PU1l CLR
vee L 7DB,C,D SPARES SRR a8 VLBA CORRELATOR PROJECT
F UNT TO 245 2AC - Al0 4ALSIT4 NATIONAL RADIO ASTRONOMY OBSERVATORY
PU. 245 SU 18 NS RASCK: 18 CHARLOTTESVILLE, VA
RO SEE L031D09 F163 OUT 11 NS LK, Titie
4.7K -ALS244 10 NS FIR 8751 AND SEQUENCERS
PUY _NEWPAGH 93 AVAIL FOR RASCKS8 Size|Document Number REV]
BUFFERED SIGNAL FROM LTA SEQ TS RONS OrF OF T ENT _CLOC o 56000031 (L031D02 . SCH)
IT MUST BE PASTER THAN THE OTHER BO COUNTER PROMS. -
[Gate: November 19, 1957Sheet Z of 5]
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FOUR DRAM PC BOARD

HAVE BOARD FLUSH WITH ENDS OF CONNECTORS.
THE CONNECTORS ARE SPACED CLOSER TOGETHER THAN ON THE LTA.

4 4

5 5

7 7

8

2

8 8

27 27

2

[WES > WE 2 w WE\ Z;C

THM81000AS-80 THM81000AS-80 THM81000AS-80 THM81000AS-80

WV

o REPRESENTS A COLUMN OF WW PINS.

| 1.2 " | 2.4 " | 2.4 " |

e see eojioe L] ee L [ X X ) esjioe ° LN ] e (X X ) oo
U4| U3| U2l Ul uUsl U7| Ue6| U5 U4 U3l U2| UL U8l U7| U6l U5l U4| U3| U2} UL

ETGHT DRAM PC BOARD

HAVE BOARD FLUSH WITH ENDS OF CONNECTORS.
THE CONNECTORS ARE SPACED CLOSER TOGETHER THAN ON THE LTA.

u1 . u2 u3 ua
ADRAAD S>2DRARO 4] Ag po1 [—3—22 20 £ a0 po1 |22 £ a0 po1 228 a0 po1 |—2
ADRAA >XbR&R Al DQ2 N A, v Al DQ2 T0 A = Al DQ2 5 Al DQ2
ADRAAD SLDEAA A2 DQ3 > 2 2 a2 po3 (L a2 DO3 £ a2 DO3
ADRAAS SSDRAR 81 a3 poa (3 s 8123 poa (122 a3 poa 32139 a3 poa (43
ADRAAL SDRAA 21 a2 pos 3 2 1] aa pos (182 a1 DOS 20 a4 DO5
ADRZ SADRAA 21 a5 DO6 -2 A2 2] a5 Do6 202 a5 DQ6 (59 —221 A5 DQ6 |23
ADRAAG >2DEAA a6 DQ7 |22 2 A6 DQ7 (232 A6 DQ7 (23822 a6 DQ7
ADRAAT >2Spos =+ A7 DQ8 =2 5 =+ A7 DQ8 A7 DQO8 = A7 DQ8
ADRAAB >2DRA a8 8 a8 4 a8 as
ADRAAYS = A9 A9 A9 A9
RAS\O 27 RAS\O 27, 27,
[rASNO > q RaS RAS 2 OF THESE BOARDS WILL BE END TO END AS SHOWN
[CES o >CASN0 d cas CASNG cas SASN0 24 cag
FETT>-MEND 2 WE\0 21 WE\0 21
WEAD v ___ | w ELIMINATING THE VERTICAL GROUND BUSSES WILL FACILITATE ROUTING THE A[0..31]
THME1000AS-80 THME1000AS-80 BUS ON THE TOP SIDE OF THE BOARD
us U6
4 _ADRABO 4
5 ADRAB1 S
7 “ADRAB? 7
s ADRAEZ s
il ADRAEA4 1
2 ADRABS 2
“ADRA
15 ADRA
7 ADRABS 1
3 ADRABO 1
274 RAS\1 27
q cas\1 2
21 WE\1 2
THMB1000AS-80 THME1000AS-80 THMB1000AS—80 TAMBE1000AS-80

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
FIR DRAM PC BOARD SCHEMATICS

Size|Document Numbexr
c 56000L031 (L031D03.SCH)

Date: July 25, 1996[Sheet 3 of




4a HCBIO..7]
BUSENA 17 [epg 7 HCB[O..7]
RCVENA\ 18| £2 , HCB\ [0. . 7] BT T
PU13 2 19  HCBO
BUSO 5] 1DE 1a 55 —%EB\0 HCB DATA BUS
1D 1B P
BUSO T
iR
PU13 7 14 HCB1
Busi 8] 2DE 2A 95— HcEBN\L
2D 2B px
BUSL 2R HCB
1a
PU13 10 12  HCB2 PU13 17
BUsZ 11 3DRF 3275 HER3 RCVENAY 18] SOE
3D 3B RE
—2us2 E TARGET ITNTERFACE
BUSENA 2| 1pg 1a |19 HCB6
JEALS171 BUS6 3] 15" 18 b20 _HCB\®
2A BUS6 1l3R ~
BUSENA 17 [ opE
RCVENAN 18| =5 BUSENA 7! opE 2a |14 HCB7
BUS7/ 8] 0% 35 b1 _HCB\7Y
PU13 2| 1pg 1a 12 HCB3 BUS7 61 5R I~
BUS3 3] 19" 1B b20__HCB\3
BUS3 118 PU13 10| 3pp 34 |12 —aeR]
11 13 OUTPUT TO HCB
3D 3B < ACKN ]
PU13 7! opm oa L +4 HCB4 9! 3R
BUS4 8| 20F 55 15 __HCB\4
BUS4 61 5Rr M 75ALS171
PU13 10 12 HCBS
BUSS 11| 3DE 3A 3 —HEB\S
3D 3B p=
BUSS 5] 3R
FLOATS TO NOT-SELECTED
vee JEALS171
R3 R4 R5
11 _ 7
BATA BUS TO/FROM TARGET uD[0..7] >
DATA FROM MASTER IS READY (LOW TRUE) HCERDTY]
CLEAR TO SEND DATA TO MASTER (LOW_ TRUE) HCECTEN
2B 2c PUL3
SELECT % BO 00 —2 T A % I1 ol “3'3 ﬁg\lf'ENA\ 3B 3AB
SELECT\ BO USY\ I2 o2 px&- ) 5
6 5 SELECT 3 17 BUSENA BUSO 16 8 uDo
| STROBE > 7] Bl o1 1 STROBE 2] I3 03 DI omaN BUSL 17] 20 BO — D1
STROBE\ d B1 I4 04 pP= 2 =1 a1 Bl 2 s
10 11 MODEO 5 PTs5 ACKAN BUS2 18 3 uD2 12 9 RDYA
[MODEO 51 B2 02 oDeT 21 15 05 Py RDx BUS< T4 a2 B2 |2 D D O
MODEN\ O d B2 o I6 06 p= = 121 a3 B3 2D
14 13 | 7 PI3 RESET N__BUS4 20 1 uD4 WRA\ 11
ODE1 B3 03 I7 07 a4 B4 c
15 g PT2 TRON N___BUS5 21 3 uD5 —| 8
MODEN L q B3 I8 o8 AS B5 o)
9 T 221 a6 B6 (—=—MDE R
INPUTS FROM HCB PU13 4 11 BUS?Y 33 1 uD7
PUL3 41 06E I10 A7 B7
2] O 74ALS74
16L8 154 oE-A oE-Bp2— 3
75173 SEE FIRPAL11l M ACKAN\
O bwr-B  wr-ad1%
vee WENB  WENA |
2952
4 32a
1{}1:3’K MASTER RESETS TARGET HEBRET >
: s
o1 MASTER INTERUPTS TARGET HEETRON] 2 ol_5
[WRNICE (WR\8007) TARGET WRITES DATA TO MASTER WRB\ ¢ | 6 move
Q
(ROHCE (RD\8007) TARGET READS DATA FROM MASTER .
T 74ALS74
1
ACKB\
SELECT STROBE | MODEL MODEO FONCTION ACK RCVENA\ |BUSENA |OEA ACKAN\  |WRB\ RESET | IRO\
VLBA CORRELATOR PROJECT
0 X 0 0 ALLOW TARGET TO ASSERT ATTENTION  |SDATARDYN I 0 T T il 0 T
0 X 0 1 IDLE 1 1 0 1 1 I o 1 NATIONAL RADIO ASTRONOMY OBSERVATORY
0 x 1 ) IDLE 1 1 0 1 1 1 0 1 CHARLOTTESVILLE, VA
0 x 1 1 IDLE 1 1 ) 1 1 1 0 1 Title
1 R o 0 0 MSTR SENDS IRQ & 1lst BYTE TO TARGET 1 ) ) 1 STROBE\ |STROBE\ 0 |sTROBE\
1 P o T 0 1 MSTR WR SUBSEQUENT BYTES TO TARGET |BUSY\ 0 0 1 STROBE\ |[STROBE\ 0 1 FIR HCB TARGET INTERFACE
1 P o T 1 0 MASTER READS FROM TARGET SDATARDY\ 1 STROBE |STROBE\|STROBE\ 1 0 1 Size|Document Number REV
1 o N 1 1 MASTER RESETS TARGET (HARD RESET) 1 1 0 1 STROBE\ 1 STROBHE 1 s 56000L031 (L031D04 . SCH)
Date: April 6, 1992[Sheet 4 of 5




FROM TROM
STA RAM
s R R-INPUT S-INPUT
32 32
SEQ = NEEDS TO BE UNDER SEQUENCER CONTROL
uP = CAN BE UNDER uP CONTROL
MODE
leER.AND ROUTER | REDE R I
W‘
R REGISTER S REGISTER RFQ . -RF7 —l
REGISTER FILE | RFSEL(0--2))
R{o. 311 >R[0-.31]
o R 65 65 65
[EEI0_-38] Swmm FPL0- -38] 89 3
1
GND 16 16 16
vee < 1npUTS T <~ 1npUTS <~ InpUTS
P INPUT MUX I _[ Q INPUT MUX —| T INPUT MUX
§§§§‘Eg‘g’?§§]§¥§§§§§i§g§§§§§§g§g§gg
3258785613312 5 ELOaddl T ST |
R SINGLE PRECISION IN (PU6 H17| o /pr c = [_ 65 65 65
S SINGLE PRECISION IN s/De B o Aes o s |
SINGLE PRECISION S/DF C [—
SEQ R-REG ENBL\ FPQ 54 mnm 3 Q T
SEQ S-REG ENBL\ P31 T
SEQ F-REGISTER ENABLE\ FP32 R129 pye B
SEQ REG FILE ENBL\ e T15 ENRF ALU
uP INSTRUCTION REG ENBL\ P33 R13] onn
F- OE\ GND U1ed ENT
FLAG OE\ upFp3d Tidg SEF T I
REG FILE DESTINATION Pl T16| ppcm o A | |
SEQ Fp2 _Ri5] RESELO B
FP3 U17] REoers A7 ' F REGISTER STATUS REGISTER
B
P,Q, & T MUX SEL : 2 Z 7 PSELO ;
SEQ 57 & S A
T 510
PSEL3 C10
I p— = 11
= SEL
SEQ s OSEL2 e INSTRUCTION
LL16 | oSEL3 2 REGISTER
:Z 3 : g TSELO N OUTPUT MUX
TSEL1
=5
SEQ P15 g1/ rsEL2 & . LS BITS OUT
TSEL3 B ’
uP OUT MUX CTRL  FP35 Rid| poo Al
INSTRUCTION REG rp17 D15 | g —<__MSERR]
SEQ P18 A17] 10
519 C
s 12 32
: B I3
2 = T4
P23 C ig F-OUTPUT
P24 E
2 el 17
552 & 18
P2 F %io I5 I4 I3 I2 T1 I0 HEX OPERATION (FLOATING POINT)
528 G 13 0 0 0 0 0 o0 00 5
520 F I 6o 0 0 0 0 1 o1 P+ T
530 Hi6| 1713 o o o o0 1 o 02 P * Q
o o o o0 1 1 03 COMPARE P AND T
ROUNDING MODE SEL  FP36 U13| puo o 0o 0 1 o0 o0 0a MAX P, T
up Fp37 Tiz]| RMO o o o 1 o0 1 05 MIN P,
Fp3g8 U14]| RS o 0o o0 1 1 o 06 CONVERT T TO INTEGER
o o0 o 1 1 1 07 SCALE T TO INTEGER BY Q
R11 | o 0o 1 0o o0 o 08 (B * Q) + T
CLOCK o o 1 06 o0 1 09 ROUND T TO INTEGRAL
PUE a16d srave o 0 1 0o 1 o oA RECIPROCAL SEED OF
=9 o 0 1 o 1 1 0B CONVERT T TO ALTERNATE F, P FORMAT
0 0 1 1 (] 0 oc CONVERT T FROM ALTERNATE F, P FORMAT
o o 1 1 o 1 oD
o 0 1 1 1 o 0E
o 0 1 1 1 1 oF
I5 I4 I3 I2 Il IO OPERATION (INTEGER)
1T 0 0 0 0 0 20
i 0 0o o o 1 21 P+ T
i 0o 0o o0 1 o 22 P * Q
i 0o o0 o0 1 1 23 COMPARE P AND T
i 0 0o 1 0o o 22 MAX P,
i 0 o 1 o 1 25 MIN P, T
i1 0o o 1 1 o0 26 CONVERT T TO INTEGER
i 0o o 1 1 1 27 SCALE T TO INTEGER BY Q
1 0 1 0 o0 o 28
i1 0o 1 0o o 1 29
1 0o 1 o 1 o0 2a
i 0 1 0 1 1 2B
i 1 o 0 o0 o 30 P OR T
i 1 o o o 1 31 P AND T
1 1 o o 1 o0 32 P EXOR T
1 1 o 0o 1 1 33 LOGICAL SHIFT P Q PLACES
1 1 0 1 0o 0 34 ARITHMETIC SHIFT P Q PLACES
1 1 o 1 o 1 35 FUNNEL SHIFT P-T Q PLACES
11 o 1 1 o 36
1 1 o 1 1 1 37
X 1 1 0 0 o0 18 MOVE P
X 1 01 1 1 1 1F LOAD MODE REGISTER
PSEL(0..3), QSEL(0..3), TSEL(0..3) SELECTION CHART
SELI _ SELO HEX P, O, T INPUT SELECTED
0 0 0 0 00 R REGISTER
MODE WORD FOR FIR: 0 0 0 1 01 S REGISTER
00 18 00 0O 0 0 1 ) 02 ZERO (0000 0000 0000)
0 0 1 1 03 0.5 * (3FEO 0000 0000)
0 1 o 0 04 1 (3FFO 0000 0000)
M31 ——--oo M21 M20 M19 M18 M17 M16 M1S M3 M1 MO 0 1 0 1 05 2 (4000 0000 0000)
=== LL2 = e e s Ses SaR S SEe S SR SR S SR e 0 1 1 0 06 3 (4080 0000 0000)
RESERVED 1] 1 o 0 o | o 0 0 0 1 1 1 07 PI__** (4009 21FB 2D18)
MUST BE ZERO 1 0 o ) 08 REGISTER FILE 0
1 0 0 1 09 REGISTER FILE 1
DOUBLE | 1 0 1 ) 0A REGISTER FILE 2
PIPELINE STATUS & F REG 32 BIT BUS INFINITES IEEE 1 0 1 1 0B REGISTER FILE 3
MAC INSTRUCTIONS CLOCKED SINGLE-CYCLE FORMAT 1 1 0 0 oc REGISTER FILE 4
LSW FIRST NOT USED 1 1 0 1 oD REGISTER FILE 5
1 1 1 ) OE REGISTER FILE 6
1 1 1 1 oF REGISTER FILE 7
0.5 (FLOATING POINT) OR -1 (INTEGER)
PI (FLOATING POINT) OR MAX NEG (INTEG)
VLBA CORRELATOR PROJECT
NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA
Title

FIR FLOATING POINT CHIP

Size|Document Number
c 56000L031 (L031D0S.SCH)
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SEE FIRPALAA.ABL
vee SEE L031D22 FOR DESCRIPTION
e , (298 R 29C327 TO DRAM CROSSBAR '
I Heiy venEh . o
R7
- T B22 B \ ENABLES OUTPUT TO S BUS. DRAMS I e !
333 [To- 530 FTOA\ FTOA RexM cDE '
A .. o
PU7 n ADR2 S _ﬁ_‘ﬁ'mq 10..31] )r;c 31) A[0..31] I e
TADR3 6] A22 3]
b3 ¢ 2 19 beDo
GND TOuE 22" a30 $[0..31 B{0..31] S[0..31 B[O..31] iDE 1A
I AENBLY E] aovson s S
s6
(5 704 (43~
BENBL\L1 s14 29c327 . puz | 7 14 beD1
—_ SHE s <amEmmIr> MR- 1 £l 557 38 pliBen
I Fs' s30 SINL] 6|32
o [ESTEL> PSRN 1 10
3DE 3A
A4,3 AND A6,5 SPECIFIY THE ADDRESS AT T =
FROM 22V10:5° I £7 2 3_B7 EACH TO 4 CHIPS FOR FANOUT HE CROSSBAR 4K FIFO CAN HOLD A WHOLE BASELINE’S OF CPX RESULTY. 3 L 3B =
= Fiz 131 B15 SELECTIO! l
ESS
To PREVENT xpan To F23 4] ¥523 00000000 8000 75ALST71
E 2 B23 [ SEE L031D17 FOR TIMING beFI 20
RAM 31 o3 TFTA7 z légwoo 8028 I 3 A
0000 8050 (ESDINCLKY e e,
<EERELT> AENBLA I ADR2 5 [16-a1s 3 11110008078 be: 2| pepIncL WRITE READ piS et
ADR3 _ 6 2123 plo..311 e
TOuP7 7 A31 ' < beD\[0._.371]
l 17 _s3 R 5 AENBLA S <BSBYTO-TSTT > PeP\(0..31] peE Do 82 / 1pe 12 19 beD3
3 j0a AL 104 |18 17_s7 BENBL\ AENBL\ A B s £k D2 2 /
158 S,o8 A8 si1  BENBLNL| ,5E 3/od [AE-SI3  _BENBLNAL 15 sis FIZ iz E Ter D3 & IR :
102 519 1758 s21 ss23 rToB 9 1 HIZ F A o e Q1 7 2pE 2
cLk 1707 29§27 ESTBAlbcrx 1707 20 s29 ESTB\ 1 0 s31 FTOA 1 o F B < ng zg
FToSs 1
SMAIGH-Z5PC “SSMATEH-25EC c 1 HIZ HIZ F 2 )
= " o o o o M S o S S o o S o o e o e o o o o o <. o 3= 2
21 EMPT D 38
[EoEMIO- o> APRMIO. - 9] p2L EMPTYA <IN 3R
USE FOR 4*125NS DELAY 23 PU7 7ERLST
] ™ I R 19a
T7E [DLIURCE>, DELAY |_ADRDO u E ADRAO bexmrT 17 [Coo
WENO DLy, P = 1 — x G 8c SO SAME PIPELINING Gapis] £ 4308R-T02-R820
] a1 ¥1 LN RST CK8] 11/cLk o1 pg3- ADRAO ADRMO. DLYRSTN o reT 31 NS pLY
DramMoTHLZ T 2 3 WE\4 [OLYTooR>-DLYLDCK 3 | 15 |pLyunck 12 92 ADRA2 O vinex E—21 106 12 S-S
BRANcTar s 22 ] NS b LDCK  UNCK 13 o3 ADRAZ DEYEDCK 3§ nor ynckd-lE DLYUNCK —Tmel—] 10 1B <D
SNAPOE > ] 19 wE\8 : I4 o4 M 6 CNT D! 4 ir
m as wh ADEMO 4 5o 0 |-12 aDRDO RD. 15 o8 23’;‘;3 DELTOA = 0 —><< H ADRBO DRM8 4| o Q0 ADRDS o g% it beADR9 ol 5
EMPIYEY a7 ¥7 i) ADRMZ el o2 &3 11~ aprp2 B 95 BI7" aprBl DELTOA = 1 ——— x D1 o1 43~ APRD® pCEAI s o3 17 . g 2% 22 7
e ¥4 [Le_mMpTYPPR\ “abeM3 7] B2 87 0= avro3 “ADRMI ] PTe aDRB2 L GEDRD > D2 82 102 92 VMEACK’’ WAS DLYRC. SIGNAL ADDED 3/17/93 =TT 6] 20 2B
e ADRz o] 18 08 PrE- Aprns RenTENBL——] D3 Q3 VMERED £ ps g5 [H5— 2R
Yo [12 , AprMsTo] 19 o8 PrEa L) —Z2]Dp6 06 VMEREQ’ * VMEREQ ASYCH TO SYNC L19] 3pe 3a |32 peD8
E>—E2  llop  rpuLs p-2- ADRMZ 1] 777 - Pu7 1 2 D7 Q7 (4 1 D
—% Pu7 1] b2 | beRESLD\ ¢ 3p 3B
[CECTOE >— 112 ©E  FULL WR\8107 —|pe o8 < \ 3R
14 PS1s FPAGE CREE>-CKSEL L 1L orx FEALST
74BCT: FROM 8 TO 1 EMPTY p==— Empry pid > H—d oc 182
ONLY WRITE TO OUTPUT BUFFER WHEN MUX 74ALSZ32A “SIATSSY LeXMIT 17
SNAP REG IS OUTPUT ENABLED 74ALS232A L /2ALSS/4 SR SoF
17G 121 13¢ RE
23 cas\o DLYRST\ 9
DRAMCTRL, a1 Yirgo-cas\i RST Shabe— Ii/cx o1 23 Abnac vee i0° 18
CT! a3 ¥3 _Tu_tc::gtg pryinck 3100 unekd-LS. DLYUNCK ADRDE—> 12 o2 2L ADRA7 I 1s
A4 Y4 LADRD/ 4] ADRAB
DRAMCTRLIS ] A2 Y& o cas\s D bo o 13 aprba ADRDT_41 13 o4 p20_ ADRAS ENDIR\ FLOAT TO 0 beFIFOR R-102-R820
DRAMCTRLA 22 Y2 [I8-ras\o0 AR 20 75~ ADRDS Is 95 PTE~ aDRBES ACK* FLOAT TO 1 148 2DE 22
DRAMCTRLS a¢ ¥ M7 Rras\1 “abrMe 6] DI 21 11~ aprD6 s 7] I8 o6 pro-2Prne REQ* FLOAT TO 1 beDINC: 15 2D 2B
e e = Sy TR iR S sEcEe S R =
DramcTRLE 11] A%, Y2 [IZ-ras\s 19 09 pi>— ADRBS Ler & po 20 IDE 32
_puz 1] 2 ADRMO 11 110 010 p==~ - + INDICATES: “Ber. 7] D1 Q1 3D 3B
a1 OE FULL p—*— I11 - + HAS 330 OHMS TO VCC BeF 3] D2 Q2 3R
= 112 - HAS 330 OHMS TO GND Ber. =7] D3 Q
14 150 OHMS GOES - TO + L2 pa 31 7SALSI71
AECTIETTA EmMpPTY pLé— ZIVI0_ S IRPALS .ﬁ D5 os 17 STATUS NOT PRESENTLY USED
—IATEITE SEE LO031D18 FOR PAL DESC DEFAULT CONDITIONS: S S§t—51] D6 Q6 16a ~L7AB
ENDIR = 0 SO XMITTING O 24 o7 Q7 T L 2[10 mol}-2 s;:;:' R1A STAT1
” e e pinse ' P20 gy @ P ik
[CRAMETRLTO. T3] > PRAMCTRLL0- .13] 19H 30F = SEE 1031D03 AR LOT D ECATING NO RESBONSE i FULL  EmpTY 2L o
ADRA( a1 Y1 g; %m_%g%_ AAO DO .i.z_‘ ADDRESS CHANGES EVERY 1 uSEC. ° RCNTCLR\ F 23 PU7 21 12 5
FOR ADDRESS LINES: 40 pF * 4 =160pF a2 2 v AAl D1 . GND.
35 mA/160pF=218V/uSEC OR 1v/SNs v b5 FZp—Aphaas 2] anz o2 3ha, 06 ADDRASSES .S 105 PASELINES ¥ 2048 RESULTS = COULD GET RID OF CHIP IF NEED BE. o B
S,CAS, WE: PF4=224DF VLYY Tl I ' - A DETERMINES 8 BIT BUS DIRECTION
. AS ¥5 AZ E20] ang 2 THIS IS 214 mS, WHICH IS BEYOND THE REFRESH RATE. . = B
35 mA/224pF=156V/uSEC OR 1V/6.4nsS O 2 ve Ardu1 rIGHT MosThS HOWEVER, THE REFRESHES CAN BE DONE IN THE 1 IN 5. 2 uSEC REST, 118 HENDLE 2 FNDIR Bo ©0 ENDR 1 = VME TO FIR ReXMIT E;pngc 9E °
a7 , THE DRAMS ARE NOT USED THEN, EXCEPT FOR BACKEND ACC . MRia | [ENDIRN >—v -
a8 v8 2a6 Dg§ B NEERESH COUNTER CAN REES TRACK OF THE CURRENT now OB wae &1 R1A IRLL Bl o1 CTL1 SIGNAL XFER ROST FOR _STRAIGHT THRU MODE OE .
- v 55 R THE $12 TRLAT NO CURRENT
I 9 |13 —apna Ans TO BE REFRESHED. REFRESH REQUIRES 512 ACCESSES EVERY 8 MS. ONE R1B CTRLD 7 BL 11 crL2 CUR DESTINATION SEE L031D27 TSALSI52
Ao vio [ZEaD Ve D8 ROW REFRESH/ 10 uSEC, REFRESHES ALL 512 ROWS (AO-A8) IN 5.12 MS. 2%3 c Z B2 oz~ , 2R 1722
- D CTRL3 T 13 10
=2 RAS\O _EO4d apas D10 A e crL3 —
D11 Beb1Z 11
c 7 —
=T AS\O E2 ACAS. g%g gﬁg & beD\12 7. or beFIFOR\
B | Ran | o S — [l
WENO  EI04 aw b1 4308R-103-R820 . :’:1-) DbeDINCLKN If'write Reap pi2 15 s
. 4 3 beF16 9 L— T
ADRA 14H s 19¢ bi6 - . peEl7 31 &
| aDEA ol a1 a1 23 ADRABO 1271 mao pi7 B2 52 22 ro7Td] o8 °
e Dz Q2 5 H a2 | ADRABL 1281 Bal us_ug D18 . Berso—37] D3 Q3 EU71d o
ADRA a3 20 ADRABS T23] B2 p1s 2258 152 a8
Zin D1 o 23 =1as Ba3 D2 EUZ17 ope - Ds A 12a-5t7?
D6 Qs iz ADRABg Tig D21 GNDIB| &g~ 3 D6 Q6 N o b 12BB
e LS as ) ADRABE T17] BAS D22 b Im—s =4 a7 10 BO o1 R1A
/ D8 s 8 ADRAE7 T16 P LeXMIT 21 1pp 14 |18 REO. _mrovr . D8 o5 prv Q8 2 BO < R1B
| aora T Q 107 A ADRABS T147] BA7 4 EIRREQ 3] 1p 1B p20—R JREQTL > B R2a
ADRA 11 370 Qio 111 2% DRABS T13] DAS pad s SMEREQ 1Y 1p FULL  EMPTY b2l B1 T aa
= TEE - P 12 B2 R3A
D26 beXMIT\ 7 14 K* p22- pli—peba22
— oc 61 BAS\L_T044 pras D27 P2 7 _FIRAcK ] 20F 23 AR SACET > 15f1; B3 <] Ran
p CLK a2 cas\i T29 pze (IS 4 IMEACKE] 3R 2P 53 pliBeD\2T B rap
74F821 ABCT2827A BCAS e o ——
WE\1 T10 D30 "!"Ja-g——*? %ﬁ 3DE 3a |12 beD12 14 OE 4308R-102-RB20
BW p31 [UOE A FROM_FIFO PREE 35% 3A B3 ben\12 < OE
T E]
R S N O ELAY IN,L3 AND 57 BDPRESS DRAME BACKEND SNAPSHOT REGISTER 3R 7SALS192
SEE LO031D14 FOR EXPLANATION - TAKES A SNAPSHOT OF THE SELECTED RAM BANK TSALS171 N 137
- —— OUTPUT FOR THE BACKEND. ANCILLARY FUNCTION IS 10 =m0 R1A
Lan TO PROTECT THE 327 FROM POSSIBLE BUS CONTENTION. " FIR REQUESTS TO SEND DATA TO VME ] 2], BY P—zBem2t R1B
B0 23 ADRBAO E2 BC |7 2 1 Ran
SEE L031D08 FOR DRAM TIMING M Yirs Yl . 188 pr b TELL uP LAST RESULT OF B or |5 FIRREQ 168 N 1 o B1 p2—BeBAZ5_2]rop
SEE L031D14 FOR DRAM ADDRESS TIMING ADRE 2 ¥z D1 Q1 =0 JoeDINCLKN 1 15 1 1= a2 o 1 R3A
AR as 2] b2 oz [24—psEl cxep 178 FMOLOL-TTL-100 WRITE  READ s 52 pH—BSDAZE £l r3n
NADRBA__ 6} ORBA E%Q D3 Q3 Hs—for) CKBD. - I1/CLK beF24 6 | = 13 B3 45 —pey R4A
5 - :2 ﬁ 3 ADRBAS B D2 Q4 |2——pSk bef; 2 VMEREQ 12/ g; FIR ACKNOWLEDGES DATA FROM VME DO 00 =2 B3 pi3 PeD\27 R4B
6 %:‘1_ a7 5 [LZ_ADRBAS EL D5 Q5 |pe—pSEL VMEACK™ © I3 o3 ENDR’ AND STATUS BIT TO VME FOR UNKNOWN PURPOSE Wg? o1 Q1 a 4308R-103-FB20
ADRB R] EL D6 Q6 = ENDR 4] 7 1 = DATA FROM THE FIR TO THE VME eF 37 D2 Q2 OE
NADREE—T8] 28 Y8 Fre-ApRbAe—Er 2 o7 o7 HE—pere LASTRES 51715 o8 r D3 @3 oE
NADRBE__T0] a5 vo L2 ol 1 D4 Q4
N_ADRE! 1] ADI EL D8 Q8 6 berF20__26
ai0  vio ORBEA cxep 13 bE e SEQmpP 15 S5 BACKEND FIFO OUTPUT CLOCK Berso ot De gg 16 Toaoo? 11BB
RAS\4 _FEO cLK [ousTicy
a1 RaS\4 _EO4 DE up _ 18 95 BIs- ackerk CLOCK BL, SUB REG AND COUNTER D7 Q7 _\ 10 BO beD28 1l pia
G: cas\4  E29, oc1 oo 1 Ti0 010 PLA_RCNTCLR\  RESULT COUNTER CLEAR\ D8 g pin 98 , B0 b2t min
=oT SAsN__E294 T I1 Bl |— H rR2a
wE\4 _E10] 8 EEI@ B SEE FIRPAL6B FULL  EMPTY p2i. B1 pro—peDN2T I xo5
12 B2 (F0PpeD30 5
DONE WITH COUNT OF ACK’S 22Vi0 WO RINGING RESET R p22- PU7 B2 } D130 o] 232
16a . SEE L031D16.SCH FOR PAL DESCRIPTION & HANDSHAKE TIMING. 13 B3 SRaT RaA
0 Y Si]23 ADREBO T27 SEE L031D07 FOR be BLOCK DIAGRAM B3 pl2 Bl R4B
Cramryye 2 _ADRBBI_T26 | : -10Z-R8
21 BeADRZ A2 ¥2 51— APRBnz T34 ! FROM DRAM BANK 8 b oE 4308R-102-RE20
HEs—Eehpre a3 ¥3 Al SxM L OE
5 BeADRE a4 Y4 :
SADR A6 Yo §§§§ ;Tig 7SALSL
7 2 4 RBB7_T16 ENDR
H SADR 707 25 ¥ BBe_Ti4] DA
H7BeADRIT T A, Y8 SRS
5 SYNC LOAD TO 8 TO 1 MUX RESULT RAM
o1 RAS\S _T04 DOWN COUNTER e T=ESTINETO7T] RESULT COUNTER TR s¢ FROM REGL
s2 A q " SaseLing T xég\ beDONE (beBSLINE[O. .7] D} 3 4H =] _counro 19 a0 DO UADRO  beRESULTO
= IS | 2] counrg
| casis mao AsE! o - RO A on BEIMAG [ 20 Do UADR1  beRESULTL
beT, 8 2 B QB I D2 uADR2  beRESULT2
WE\S T10, = wADR3I_61S € I D3 UADR3  beRESULT3
v UADR, D QD Da UADR4 beRESULT4
Son . Ds uADRS  beRESULTS
beADRS COMES FROM SEPARATE MUX FOR
UADRE  beRESULT6
THE OUTPUT BUFFER 4__OF be
BITS O THRU 8 ARE DERIVED AS ABOVE. n7 UADRT. | BeRESULT?
SUBOE
20F _ SEE 1031D03 THE RAMS ARE LOADED VIA THE uADR[0..19] BUS
Do 28 beF0 THIS IS THE uP DELIVERABLE ADDRESS.
b1 eF 1 ‘THE RAMS CAN E READ BA( TO THE uP VIA THIS AS WELL.
‘ ) - NOTE THE 4 MSB'S ARE WIREORED TO PROVIDE THE SUBARRA
D2 [Fis__bers 11E Y
. D beINO 2 0
1 4 I0 I/OF0
D4 DeINi 13 eBSLINE.
5 I1  I/0F1 -
Ds [ .
- T6 ﬁ%}_%—ﬁ I2  I/0F2 SBSLINEZ " SH, TO uP ADDRESS REGISTER
57 < T3 1/0F3 HERERSEINET FARRE Ha o FOR LOADING RAM.
REG! b [ 16 beBSLINES /] B B
ISTER TAKES UP DIFFERENCE DELAYS FROM DIFFERENTf| ADDRESS SOURCES. pe |E28 ___bers eINd_S{ y/00 I/0F5 b‘z‘fﬁfai"“ “323 2 c 8.: ALSO TO ADDRESS MUX
BeanElo 101 P — ps [E25 _Pebo | RCO WHEN CNT(0..5]=0 _ "RCO 1/011/088 Hi- SN < o o o iam
pro [EZL—peE! ENDE_— & — O ==
E! eF11 =
8 9 TO LOGIC ANALYZER PORT i [Els—peri2 3 FROM REG2
E er13 SNR__1l]1/5E 1/05 UADRS ~ beRESULT8
SEE L031D11.SCH FOR D13 558 —ber14 on 51
cu uADRS  beRESULTS
RAM LOADING SOFTWARE Dli[Eoe—Beris -ACKCLK 1] - eoap e UADR10 beRESULTLO
CLR\ TIMING 161 SEE| FIRPALOA . ABI D3 -q—:% UADR:
,d83 ouT 11 NS Fypry PH ;ic -y roAQ E27] L0 p16 |28 peFie . 74AF1E3 Da e LAsT WADR12
122 25 N g D17 N6 S
7C122 RAM 25 N b: [ a ur oAl Ee] 29 D17 5T ——perie o D% [[E_uADR14 3 BITS NOT USED
ALS00 11 NS D3 Q3 55—t A3 ¥3 DERAT 5T a2 p1o [HIE—BeE1s TN 6 57 [LZ_uADRIS
ALsoo 11 ns Da  eafEiT—=lad Ya [ 20 _ADRDA a2 D3d [T —Ber20 BeING 73] uADRE 3 | "BEBLMSB TELLS WHETHER TO THROW AWAY THE RESULT OR BL MSB|
g3 ILS02 12 NS ps g2 ag ¥a rpazE20] 43 p20 heIND 23] 32 o [ FOR THAT BASELINE. 0 = 2048 RESULTS/BL
62 CLEN 812 NS 125 AVAIL pe  9e ae ve CIEAREL ae b33 [ er22 BeIN1O & UADR s os I beBLMSB TO SHT. 1 PAL 11G VIA uADR11.
D7 Q7 a7 ¥7 e a6 D33 [HOG BeF: CNT11l _6] WADRI 51S <€ '
B 28 0] A8 Y5 AD] a2 28 ber24 T 1702 I1/0F7 PR
_DSADRS T yN5) ag D24 |22 —2SK ENDR 8] TO uP TO SEE IF VME RCO ===
plo oio alo vio ORI a9 oes 2 —perss T/03 4117 onT7  STILL READING FIFO. —o] e VLBA CORRELATOR PROJECT
- GND oc a1 RAS\8 _E04] pao b2 %9 EEE‘Z—SL—’ 1/3E 1705 L8 %g TR NATIONAL RADIO ASTRONOMY OBSERVATORY .
@m. £ cr2e 1706 23— CHARLOTTE v,
CLK a2 cas\8  E29, D28 Hp3—eSE2l OE FOR SUBARRAY OUTPUT ACKCLK1l .,y T/ov |20 CNT10 RCNTCLR LoAD AN LLLE, VA
~TFEST ~TBCTI837A cas D29 25 OM LOG1C 'BELOW CLR (WR\8104) Ticle
DIFFERENT BIT 9, SINCE BANK SWITCHED DIFFERENTLY WE\S E1 D30 —ml 29MALG6H-25PC beSUB([0..2] IS THE SUBARRAY FOR THAT BASELINE. 7AF163. 35 FIR DRAMS AND CROSSBAR
IN THE MAIN SECTION, THE BANK BIT CHOSES 0 OR 2, ETC. w D31 SEE FIRPALOB.ABL 32K x 8 RAM
HERE IT CHOSES WHETHER THE be OR FIR USES THE BANK. DRAMA SEE L031D28.SCH FOR PAL DESCRIPTION <ESRAMOEL> Sizefpocument Nambex <=
D 56000L031 (L031D06. SCH)
[paxe: Tuiy 75, ioo8shest € of a1




WIREWRAP
PIN 140094

ja A\

< @, 2 50 2 <
< @ FritEitibitbsiiibtiiiiiis o @ tEEtiidiidsdbbiiiddtiiittt +
+ S B P +
1 25 y
DRAM PIN 1
ve ear B . T ER R BT R SR BN ¢+ fER ER RS BT | e eee ae|ees e ees T T
3H 8T | |on | | 108 114 [127 [ 134 [ 124 16H | 174 |18H | 15H
ALS]| Ls | |par| | par| | paL| |aLs| | par| | 74F 74¥| | Be| | BCT| | BCT
574] so0f | 22| | 22 | 22| |232| | 22] | 821 821 |2827 [2827 [2827 FILTER DRAM 3 FILTER FILTER DRAM 1
reshi | V10| [vio| [vio vio
8 [t 1 Mpx
rEgp L—J L L | I
i %4 [ %8| [ 49 e
4G | [sc | 6G 12H (HODR
5
3G | |aLg| | 7¢ 7c —— |aLs| —___ —__ — —
652 [199| | 1979 [5q] (4] | 232 [ &4 (24 (24 iogq 84
aLg 164 | 11g 139 | 144 164 179 [ 189 | 19G
652
rech | 25 | 325 paL| | parL parl | 747 Bet| | BeT| | BeT | BeT
FlE | X 22| 22 22| 821 2827 [2827 |2827 [2827
REGE vio| [vio| 4] |vio
123
RESULT RAM
— ALS|
74 ADDR
@ [ R e R e
aF | [sF | |eF | |7F | | 8F | | oF
aLs| |aLs| | aLs| |aLs| |aLs| | avs]
232| |232| |232| |232] | 232] | 232 20F naF 30F
I N I L | %4 (24 e
11H 12H 31H
T Ea (%4 24
6E | [ 7E | | 8E 29 29
3 i ’;LI MA MA
11.01 inches s& | {parf [ 20| | 29 16 16
22| | Ma| | Ma
aLs) |viol | 16| | 16 bk
59 (54 [ 24 [2q
LOCK | MUX 154 | 269 [ =219 [220
i 20
189 | 7c| | 7c| | 7c| | 7¢c
N I N I N I N e s 245| | 245| | 245| | 245
4.7K SIP 110 1709 ALS| Al
7c Jam |24 | 2x | | 2x | | 2x | | 2x ®047043 23D
x 4| |% 4] |x 4 [x 2
403 163
ROM| ROM| ROM| ROM|
g e [od] [ [E o 29ce327
5D 6D 7D 8D 9D i 2a] [ 24
R 31d | 32d
aLs| |aLs| |aLs| [aLs| |aLs| i 2] B4 {24 (59 (74 g4 (o2
74| | 74| | 00| |574] | 574 11d 17d [18d [19d | 20d | 21d | =229 aLs| |aLs| T 49
652| | 652 34B
PAL) PAL) 7C 7C 7C 7C 7C 7C 7C 7C PAL)
— 22 | 22| | 2435| | 245 245| | 245| | 245| | 245| | 2435 | 245| | 22 ke TMC3210
12 2D gD [ED gD vio| [viol vio =
2c ac|[sc||ec 2K 2k | [ 2x| | 2x| | 2| | 2x | | 2x
X 4 X a| |x 4| | X 4| |x e |x 4 [x 4
PAL aLs| |aLs| | aLs
N Evvill Evvill Evve ROM| RoM| |RoM |Rom |RoM | RoM | RoM
L | I N i 28] [i
_— — 31H | 328
izg [0 T %8| (84 [ 89 [Eq g9 [[24] o2
L | 148 168 179 | 188 [158 [ 204 [ 215 [ 232§ 7c| | 7¢
408| |408
59 (% RrRo i~ 7c 7c | |ear] | 725 | 745 | 728| | 745 | 727
3B | | 4B 6a 433 433| | 22| | 825| | 825| | 825| | 825| | 821 ko
vio o
75| | 297 ACKENT o SNRPSHOT REG
173| | 's2 be
— { R6) —
X i 20| [[2d &R1B M O =
2a 152 | 203 NS 313 | 323 [ 332
i 1) 244
75| . 143 75| | 75 aLs| [aLs| |aLs
aLs| | 3a 75 aLs| | aLs| 10 s574| | 574 [ 242
a7 | aLs 171 |177] 125 wp| WRITE
74 /
+ + + + + +
133 139 85 8 65 61 45 17 13 5
HCB BACKEND DATA

0

WIREWRAP,
PIN 140001

O

O

3 2 1
21098765432109876543210987654321

3 2 1
21098765432109876543210987654321

P2 |

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.

14.43 inches

3 2 1
21098765432109876543210987654321

Pl

WIREWRAP
PIN 001094

WIREWRAP
PIN 001001

9U x 280 mm EUROCARD

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
FILTER CARD IC LAYOUT
Size|Document Number REV
C 560002016 (2z016D01.LAY)

Date: November 19, 1997[Sheet 1 of 4]
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MATING CONNECTOR FOR CABLE

A SIZE SHEET

FROM IRONICS IV-3272 PUL vee= PIN 12 L044D02.SCH _TERMINATIONS
J3c J3A GND= PIN 3
1 IOBUS31 1 IOBUS15 4a 2D 3B beD[0. .31]
2 [[_10BUS30 1 [ 10BUS14 2 pim 1 L13 ENDIR A 2[; 113 bep23 A 2[ =113 bepll --
5 [—10Bus29 S [——1osus13 c 1] 1™ 14 G4 ENDIR\ ToBus23” 1] 7RTR 1A T bep\23 zosusii™ 11 1R 1212 bep\11 beDA [0. . 317
4 Tomus27 4 T 10BUS11 5 10 beD31 A5 10 beD22 5 10 beD10
5 [ IoBUS26 5 —1I0BUS10 _ToBUS31 4] 2DIR 22 93 pi 3 ToBUS22 4] 2DIR 2A M3 1 22 ToBUsi0~ 4] 2DIR 22 93 pl1o REQ*
6 ——I9BUS20 6 ——1380S 2D 2B pii- 2D 2B pil- 2D 2B pii- REQ*\
7 T IoBUS24 7 [ 10BUSS8 c 7 8 beD30 7 8 beD21 A7 8 beD9 RN1 Rt
8 ——IomUS23 8 T 10BUS? ToBUS30 6] SRIR 32 —5—p.p\30 1oBUS21 6] SPIR 32 r—5-3 p\21 I0BUS9 §] 3DIR 3AI—5-3.p\9 ACK>
9 —— 10805 9 |——198us L 3D 3B p—2— LIOBUS21 6)3p" 3pp2- 3D 3B p—2- ACK*\
10 b— 10 —o RN2 RN2
IOBUS21 IOBUSS TEALSIT70 TEALS170 TEALS170
11 ——T0RBUS20 11 —15BUsa ENDIR
12— 12 — ENDIR\ PU1 PU1
12 [—_1oBUS19 13 [ 10BUS3
13 [[_roBusis 12 [ 10BUS2 2B 13 ben2s 28 3c  CTRL L. .4]
IOBUS17 IOBUS1 eD A 2 13 beD20 A 2 13 beDS8 . -
is5 ——o 15 b—— : £ 2] 1pIrR 1A | A 21 1prR 1 L3 1DIR 1A |22 S CTRL\ [1..4]
1¢ [ 10BUS16 Ie _igggfo roBus20 ™ 11| 1DTF 12 12 bep\29 zoBus20” 1] 7RTR AT hep\20 TOBUSS 1] 10" 12 bIa_vep\s
17— 1 17 b—1 B, STAT[1..4]
CTRL6 iACKR* s 10 beD28 A S 10 beD19 A5 10 beD7
18 ——*% 18 —— £ 351 oprr 2a FEO- A 51 5prr 24 2O 2DIR 2a 1O > STAT\ [1..4]
15 [——icTRLS 8 toBus28” 4| 2DTR 22 97 hepi\28 ToBUs19~ ] 2DTR ZA P77 heD\19 TOBUS? 2| 3DTR 22 A1 beD\7
20 |—1 20
CTRL3 7 8 beD27 7 8 beD18 A7 8 beD6
21 |—-1 21— £ 71 3prr 3a 8- 2 71 3prr 3A 8- 3DIR 3a
52 [—icTRr2 22— ToBUS27” 6] 3PTR 32 o wep\27 ToBUS18~ 6] 3DTR 325 hep\18 IOBUS6 6] 30™ 3B o beD\6 L044D02.SCH
23 [_icTrLO 23 [ iEnpIR TEALS170 TEALSI70 TSALS170 beD15 " > beD\15
28 [ israTus? 22 beD14 : 2 [ beD\14
22 [ isTaTuUss 22— GNDS FOR TWISTED PAIRS beD13 H & [ peD\13
28 [ isTaTUSS 28— 2¢ aF 3D beD12 > S [[bep\12
isSTATUS2 c 2 13 beD26 B 2 13 beD17 B 2 13 beD5 beDL1 beD\11
28 iSTATUS3 28 toBUs26 1] 1PIR 1A gy cop\26 roBUs17 1] IDIR 1A 73 op\17 IOBUSS 1] 1DIR 1A oy epi\s beD10 5. 10 beD\ 10
29 |—1 29 —— LOBUS26 17137 1p piéd LoBUS17 117577 1B pid 1D 1B pi2- 11 12 ——
30 —— i STaTuos 30 — 5 10 beD25 B 5 10 beD16 B 5 10 beD4 ThE 13 14 — PR3
31 ——7 31— —=—=1 2DTR 2A |==—2° 221 2DIR 2A 53— 2DIR 2A 15 16 ——pP¢
35 [ isTaTUSO E5-4 — ToBus25” a]| ZDTR 22 /97 pepi25 IoBusie” ] 2PTR 22 9 i pep\16 IOBUS4 2| 2T} Z2 97 pep\4 beD? 17 18— beD\7
19 20—
DIN DIN 7 8 beD24 7 8 beD15 B 7 8 beD3 beD5 beD\ 5
£ 7! 3pIrR 3a 8- B 71 3pIr 32 3DIR 3A 8- 21 22 00—
. ToBUS24~ 6] 30R 32 75 bep\24 ToBUS15~ 6] 30TR 349 bep\15 TOBUS3 6] 3DTR 325 bep\3 beDZ 21 22 g:gg
iENDIR 1 ~ ica TEALS170 TSALS170 TEALS170 eb2 2> 28 beD\ 2
3 1\ 0= OUT FROM VME beD1 59 30| beD\1
2 3 1= IN TO VME HeDO beD\ 0
- 31 32—
PUL2 3a 3E 33 32
TALS08 B 2 13 beD14 B 2 13 beD2 REG™ T REQ*\
741586 ToBUs14~ 1] 1DIR 1A 73 0r\14 IOBUS2 1] 1PTR 1A M—7—pep\2 35 36
IoBUSld 1757 1gpidt 1D 1B ptd- 37 38}
iF l \1CB ACK™ 39 28 ACK*\
1 5 4 B 5 10 beD13 B 5 10 beDl
IN ouT 6 A ToBUS13 ™ 4] 2DTR 2A M3 p\13 IOBUS1 2] 2DIR 2A =93 p\1 ENDIR 41 42 ENDIR\
L0BUS13 4557 opplil 2D 2B pii- 43 44—
MDLDL-TTL-20 5 -Rry-
B 7 8 beD12 B 7 8 beDO
iE 74L.S86 1= OUT FROM VME ToBUS12” 6] 3DTR g"g S beD\12 IOBUSO 6] 3DTR 3275 beD\0O a9 o8
1 5 1cc 0= IN TO VME P &
IN OUT
- 9 \ 75ALS170 75ALS170 3M50
MDLDL-TTL-22 8 B
L 10 J2
beD31 1 > beD\31
741,586 HeD30 3 2 beD\30
1CD c PUL 1D HeD29 : : beD\29
12 \§ iCTRL4 110 =BO 2 CTRL4 beD28 7 s beD\28
1J l=xamit 1a vee= PIN 16 B0 E3_CcTRL\4 beD2 7 o 18 ["bep\27
13 * 17 GND= PINS 4 & 5 iCTRL3 7 P& _CTRL3 beD26 beD\26
CDE ACTRL3 70 17 g1 2 11 12—
18| 2 Bl b5 CTRL\3 beD25 13 12 pep\25
N 74LS86 ACTRL2 91 ;5 g5 10 CTRL2 beD24 15 16 |_beD\24
2| g 1a 19 B2 [I1 CTRL\2 beD23 1> 1 beD\23
31 15% 1230 icTRLl 15| ., B2 PI4 CTRLI beD2 2 15 35 beD\22
1 o= I3 CTRLAL beD2 1 beD\21
iR B3 pi3 2 21 22—
:>e:):.0 23 1 |  beD\20
SN 7| 5o 2a |14 REQ* PUL 4] oo 5eD19 22 2 [bep\19
8 15 REQ™*\ iz beD18 beD\18
2D 2B pt>- OE ] 27 28—
6 2R beD17 29 30 | beD\17
TE172 beD16 31 39 [ _bep\16
10 12 ACK* —
— 11| 3DE 32 mF5-70Kr*\ CTRLA 33 34 CTRL\ 4
3D 3B pE3 35 36 ——
51 3% CTRL3 35 3§ [_cTri\3
ac CTRL2 39 a0 [_cTrI\2
TEALST71 iSTATUS4 3 [ o pol_2 STAT4 CTRL] 39 29 CTRL\ 1
B0 b 1_sTarT\4 STATA 93 23 [_srar\4
NOTE : ASTATUS3 5| 41 g1 6 STAT3 STAT3 4% 46 | STAT\3
RN1 ALWAYS RECEIVING, Bl b—7_STAT\3 STAT2 75 2o [stam2
1B (EVEN WHEN TRANSMITTING) iSTATUS2 11 10 STAT2 STATL STAT\1
. ) ASTATUS2 11| 5 g3 [LO 49 50—
iREQ* 18 v1 121 1—2 55 b9 sTaT\2
- 16| 745 1a2 4 ASTATUS1 13 | 44 B3 14 STAT1 . 3M50
:.4 1v3 123 g B3 DQSTAT\l IN m:/fir/sch/SCCS
1vyd  1ad =7 4 PUL VLBA CORRELATOR PROJECT
2v1 2a1 M OE |-4&
RN2 i3 iz
—=1 2Y2 2A2 5% OE NATIONAL RADIO ASTRONOMY OBSERVATORY
iACK* Ji %;{2 322 17 A SIZE SHEET T5173 CHARLOTTESVILLE, VA
é Title
16 b t L044D03.SCH IC LAYOUT TRANSITION MODULE FOR IRONICS IV-3272
2G| Size|Document Number REV
TAAST57 N B 56000L044 (L044D01.SCH)
1,044D03 .SCH Date: January 21, 1998[Sheet 1 of 3
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HAVE MODE REGISTER AND A REGISTOR INITIALLY LOADED
BASED ON 2 VALIDITIES AVAILABLE EVERY 2 uSEC

THIS SECOND TIC WILL READ THE DUPLICATE VALUE IF 1 VALIDITY / 2 uSEC.

FIFOSO J ] | |
DIVOE\ TO DIVIDE CHIP AND INVERSE TO GAB ] 2, 16 MHZ CYCLES DELAY IN DIVIDE CHIP]| DIVOE\
FIFOOE\ | ] FIFOOE\ ]
16 MHz | |o |1 |12 |3 |4 |5 |6 |7 |8 ) |10 j11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 123 |24 |
EFIFOSO\ 1 DIVISOR IN_327 R REG
GIVE LOTS OF TIME ‘ ENRF\ |DIVISOR IN RFO
DIN |MSWO*| LSWO* 15NS SU, 3NS HD |MsSW1 |Lsw1 |
dif sd(18) [SDO FROM PROGRAM COUNTER ROM SD1 ]
8 MHz 3B C |I3¢ D 3D E |38 F I3F 0 lao 1 la1 2 la2 3 |43 4 |laa 5 |45 6 |46 7 |47 8 | | | | |1
(DIVCTRLO) PRESDO | also div 110(20-19) = 2 for LB QOUT |[MSWO |LSWO | |Msw1 |Lsw1 |
Nace17) [ OPTIONAL 2ND TIC IF 2 / 2 uSEC CYCLE
MGBA\ := /PRESDO ] | NOTE NOT ALLOWED FOR IN OE\‘’S HERE
QCE ALSO USE AS OE\ TO DIVIDE CHIP
LGBA\ := SDO\ ] OUTPUT CLOCKED BY 16 MHz
MCAB [* 1 DELAY
FROM 22V10 CLOCKED BY C16 DELAY VIA 16 MHz CLK
THIS GIVES BUS CONTENTION PROTECTION. LCAB [* 2 DELAYS
IF THERE IS NO CLOCK, THIS WILL BE DISABLED
THE DIVIDE CHIP IS UNPREDICTED, SINCE IT IS PIPELINED.
RAM QWE\ ] ]
FOR DIVIDEND LOADING, SDO IS STILL REQUIRED :
TO GENERATE THE MGBA AND LGBA. SDO [ QUOTIENT IN 327 R REG
IT CAUSES A BOGUS DIVIDE TO OCCUR. DIVCTRLO l
HAVE A LA INSTRUCTION INSTEAD OF LB. PRESDO [D QUOTIENT IN RF1
LA = 01, LB=10, NOP=00, LM=11 ON L1-0 23B REG REG ‘ REG SEE FIRPAL3B
| [RESULT IN F
cileé DIYCK16 - - LGBA\
- = FSTB\ |
MGBA\ 22V10
TO DIVIDE CHIP
MCAB
ON SHT. 1 QCE D LCAB
4 74ALS652'S REG REG
R BUS 29A
MSB’S LSB’S B A GAB
16 16 OE
| 10 NS SU 74F74 TO PROCESS VALIDITIES
Q 0 HT NEED MCAB NOT TO BE > 5 NS AFTER CK16
HAVE THE uP:
I e
LOCK BASELINE TO LTA TO 210.
LOAD LTA BASELINE FIFO WITH O TO 209
LGBA\ OE\ DIVIDH LOAD MODULUS FIFO WITH O 210 TIMES (SEE LO31D15)
| CHIP 20 NS DLY (THIS GIVES MODULUS 2048 WITH LTABL EVERY 8. DRBL AT 0 AND 1680)
16 5 NS HD TIME LOAD DRAM BASELINE FIFO WITH THE be BUFFER DESTINATION BASELINE.
(THIS WILL CYCLE 0,1,2,3 EVERY 4*131MS CYCLES)
I WRITE BRANCH REG WITH LOAD VALIDITY ROUTINE
QOCE _|OE\ WRITE PCINT\
LI WRITE BRANCH REG WITH EXIT ROUTINE
OE LCAB
HAVE THE PC SEQUENCER:
)= L RESET THE INPUT FIFO
GIVE A RESCNT & RESCLR\ TO CLR COUNTER & READ ALL 3 ADR FIFO’S
L CLOCK ADDRESS INTO DELAY FIFOS
SEND A RQSTSTB\ TO THE LTA FOR A VALIDITY TO PRIME THE FIFO
MGBA MCAB WAIT 2 uSEC (16 INSTRUCTIONS)
OE\ THIS ALLOWS THE LTA’S 2uSEC LOOP TO BE AN ARBITRARY
] PHASE OFFSET FROM MY 2 uSEC LOOP.
*GIVE A RESCNT
CK16 CLOCK ADDRESS INTO DELAY FIFOS
— GIVE A RQSTSTB\
2 uSEC LOOP READ THE INPUT FIFO
CLOCK INTO 327
PAGE 0-34 to load both A & B with the same value for unity divide output DO VALCUNCK & LDLYUNCK TO RECALL PREVIOUS VALUE
presd0 (divetrl0)[(18) 1 | ] DO THE ABOVE DIVIDE AND STORE THE RESULT IN RAM
PRESDO (WAVEFORM) STORE THE 327 VALUE IN THE be BUFFER
text=div 110(20-19) 0] 1 for LA o) 2 for LB 0 IF DRAMBL FIFO NOT EMPTY
LOOP BACK TO *
MGBA\ := /PRESDO VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY

LGBA\ := SDO\
e O CHARLOTTESVILLE, VA

1680 VALIDITES = 210 BASELINES OF 8 CHANNELS Title
Divides started by ST0 are needless. uP RESETS ADDRESS FIFO'’S DIVIDER TIMING
ALSO 4, 131 MS CYCLES WORTH OF VALIDITIES GET STORED IN THE
For non normalized mode (Page 3), have no LA’s present. BACKEND BUFFER, FOR READING EACH BANKSWITCH. Size|Document Number REV
It will then use the LA from Page 0-34. THE BACKEND HAS ACCESS TO ALL VALIDITES INPUT. B 56000LO31 (L031D10.SCH

Date: May 8, 1992[Sheet 10 of




lower case means actual value in prom before reg

nc =

not clocked in 327

PAGE 2 ->|

PAGE 1 ->|

| aF | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 6a | 6B | ec | 6D | 6E | 6F | 70 | 71 | 72 | 73 | 74 | 75
instruction |r*rO+s | dummy | f=r | f£=x | f£=r | f£=x |E=r*rd4 |f=r*r4 |f=xr*rS5 |f=r*r5 |f=r*r6 |f=r*r6 |f=r*r7 |f=r*r7 | f=r | f=x | f=r |r*rO+s |r*rO+s |r*rO+s |r*xrO+s |r*rO+s
R INPUT | Tw7 | | | vaLo | varl | vaL2 | vaL3 | REO | IM™MO | RE1 | M1 | RE2 | M2 | RE3 | TM3 | RIN | HiZ | Hiz | Two | Twl | Tw2 | Tw3 | Tw4
R REG | | | | | | |R4=VALO|R5=VAL1|R6=VAL2|R7=VAL3|RO =REO |[R1 =IMO |R2 =RE1 |R3 =IM1l |R4 =RE2 |R5 =IM2 |R6 =RE3 |R7 =IM3 | | | | |
rfsel (24-26) (number) & enrf\ (27) (wavieform) L__4 - | 6 | 7 L o [ 1 | *gALOI *gALOI *ZALII *glel *¥?L2 *%ALZI *VALBI *VAL3I | |
ok to go ram to fifo
ocemuxg\-ba | |1-3none|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-0fifo|0-0fifo|0-0fifo|0-0fifo|0-0fifo|0-0fifo|0-0fifo|0-0fifo|0-0fifo|l-0 |11-2 |0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2
efifoso\ (68) #, FIFOSO(wavefoim) 1 1 | 2 | 1 0O | o F_o *#_ o *#_ o *#_ o #__ o #__ o #_ i *__ 1 1 | 1 | 1 | 1 [ 1 | 2 | 1
vadroe (65) | | o | 1 | 1 | 1 | 1 | o | | o | o | o | o [ | o | o [ | o | o | o | o [ | [ o
evalunck\ (62) | 1 ) [ o o * o * 1 * 1T [ 1 [ 1 [ 1 1 [ 1 [ 1 | 1 | 1 | | I I | | |
fstb(16) [ [CAPTURE[ VALO | I L I I [ [ I I [ | I I | I I I I I
rgststb\ (66) | I I I I [ I I I | I | | I I I | I I [ I | I
rescnt (57) _| | | | [ | | [ | | | 1 | | | | | | | | | | |
| I I | | I | I I I I | T clacenpIN(3) | [ I 1 I | |
tw (0-2) I I I | | | | | | | | | | I | | I | two | twl | tw2 | tw3 | twd | tw5

SUBARRAY FROM DELAY

FIFO

60 DUMMY INSTRUCTION FOLLOWING LAST MAC BC T15*R7+ACCi28
61 VALO STRAIGHT THRU BD T11*R7+ACCi29
62 vaLl STRAIGHT THRU BE T7*R7+ACCi30
63 VAL2 STRAIGHT THRU BF T3*R7+ACCi31
64 VAL3 STRAIGHT THRU 61 R4=VALO
INITIALLY : 65 REO REO*R4 62 R5=VAL1l
LOAD A BASELINE, DRAM BASELINE, MODULUS AND SUBARRAY 66 IMO IMO*R4 63 R6=VAL2
LOAD VALIDITY RAMS 67 RE1 RE1*R5 64 R7=VAL3
68 IM1 IM1*R5 65 RO=REQO*VALO
VALO 00000000 69 RE2 RE2*R6 66 R1=IMO*VALO
VAL1 01000000 6A IM2 IM2*R6 67 R2=RE1*VALl
VAL2 02000000 6B RE3 RE3 *R7 68 R3=IM1*VALl
VAL3 03000000 6C IM3 IM3*R7 69 R4=RE2*VAL2
6D R IN STRAIGHT THRU 6A R5=IM2*VALZ2
6E S IN STRAIGHT THRU 6B R6=RE3*VAL3
6C R7=IM3*VAL3
FILTER 32 RESULTS OUTPUT =
70 TO ACCxrO TO*R0O+0 6D R IN
71 T28 ACCrl T28*R0O+ACCrl 6E S IN
72 T24 ACCxr2 T24*RO+ACCxr2
73 T20 ACCr3 T20*RO+ACCxr3
74 T16 ACCr4 T16*RO+ACCxr4 70 TO*RO+0
75 T12 ACCr5 T12*RO+ACCxr5 71 T28*RO+ACCrl
76 T8 ACCr6 T8*RO+ACCr6 72 T24*RO+ACCxr2
77 T4 ACCr7 T4*RO+ACCr7 73 T20*RO+ACCr3
78 TO ACCiO TO*R1+0 74 T16*RO+ACCr4
79 T28 ACCil T28*R1+ACCil 75 T12*RO+ACCxrS
7A T24 ACCi2 T24*R1+ACCi2 76 T8*RO+ACCr6
7B T20 ACCi3 T20*R1+ACCi3 77 T4*RO+ACCr7
7C T16 ACCi4 T16*R1+ACCi4 78 TO*R1+0
7D T12 ACCi5 T12*R1+ACCi5 79 T28*R1+ACCil
7E T8 ACCi6 T8*R1+ACCi6 8A T24*R1+ACCi2
7F T4 ACCi7 T4*R1+ACCi7 8B T20*R1+ACCi3
8C
8D
8E
8F
VLBA CORRELATOR PROJECT
NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA
Title
MAIN LOOP INITIALIZATION TIMING
Size|Document Number REV
B 56000L031 (LO31D12.SCH)
Date: May 22, 1998[Sheet 12 of




vadroe(65) SNAPOE\ (WE\8)

rcntenbl (69) DRAM BANK EESNAPOE (from CLAC ram when TW=7)
preasel (8-10) MEMORY ADDRESS dlyrc(71) READ ROW
deltoa(15) ACCESSES 10ustic(70) READ COLUMN DATA AVAILABLE
8TO1 PROM o 1 a 5 8 1clacenbl\(3) WRITE ROW
MUX ADDR 2 3 6 7 9 we\ 11tw(0-2) WRITE COLUMN DATA WRITTEN
0020 SE precas\ 11 O0prebaenbl\ (11-12) 8TO1 MUX OUTPUT
0160 *bel SF 4085410 1103 SNAPCE\ FOR SNAP OF O
0020*bel 60 *beO 2uSEC PAUSE 1311117311011 03XEESNAPCE\ (from CLAC ram for snap of 0)
1160*bel 61 *be0 bel 1411111101103 XXCLACP\ FROM FIRPAL10 ALL WRITE ADDRESSES ARE DELAYED READ ADDRESSES
1020*bel 62 *bel bel 1241111411011 03XXICLAC\ (from CLAC ram to clac 0) THE MUX HAS SWITCHED READ AND WRITE.
1160*be2 63 *bel bel 1341111411011 03XX1XTW(0-2)
1020*be2 64 *be2 bel beld 1321111211011 03XX1X0rescnt(57)
0160*be3 65 *be2 be2 bel0 bel 12111121101103XX1X00
preasel 0020*be3 66 *be3 be2 bel beld be0 1101113§1111103XX1X00 NOTE 13 EQUALS 02 DELAYED BY ONE CLOCK CYCLE.
0 row lta 0160*bed 67 *be3 be3 bel bel be0 13§111112f1101103XX1X00 NOTE 57 EQUALS 46 DELAYED BY ONE CLOCK CYCLE.
1 col 1lta 0020*be4 68 *bed be3 be2 bel bel 130111Y1111103XX1X00
7 row rfsh 0160*be5 69 *bed bed4d be2 be2 bel 1111113§1101103XX1X00
2 row be 0020*be5 6A *be5 be4 be3 be2 be2 1110111141111103XX1X00 89 ADDRESS IS 57 ADDRESS DELAYED ONE CLOCK CYCLE
6 col be 0160*be6 6B *be5 be5 be3 be3 be2 11111111341101103XX1X00
0070*be6 6C *be6 be5 bed be3d be3 130111121111103XX1X00 89 WHERE THE NUMBER IS THE DESTINATION DRAM BANK.
0070*RFR 6D *be6 be6 be4 be4d be3d 13§1111Y1101103XX1X00 DATA
O0OOO0O*RFR 6E *RFR be6 be5 be4 be4 11J01111§1111103XX1X00
0010*RRO 6F *RFR_RFR be5 be5 bed4 11y1111241101101XX1X00
O0000*RCO 70 *RRO RFR be6 be5 be5110111(01111001XX1X00
O0010*RR2 71 *RCO RR1 be6 be6 be51131110141101011X01000
0001 *RC2 72 *RR2 RC1 RFR be6 be6 110111(01111021X10110DATA SNAPSHOT IS OF Wreal OR Wimag 0 THRU 7
0011 *RR4 73 *RC2 RR3 RFR RFR be6 11111011101032X11120THE NUMBER IS SPECIFIED BASED ON SUBARRAY.
0001*RC4 74 WRO RC3 *RR4 RFR RFR 10110101101042X11130
SINGLE 0011*RR6 75 WCO WR1l *RC4 RR5 RFR 111010131101052011140 RFR=REFRESH ADDRESS
LTA ADDRESS RReal5 WReall 000O0*RC6 76 WR2 WC1l *RR6 RC5 10110101101062111150 NORMALLY THE ADDRESS MUX THROWS EVERY
FOR A COMPLEX RReal6 WReal2 0010*RR0O 77 WC2 WR3 *RC6 RR7 1141010121100071111160 4 CYCLES. FOR be ACCESS, AT THE END OF
LTA VALUE RECEIVED RReal7 WReal3 0000*RCO 78 *RRO WC3 WR4 RC7 011101Q1000001111170 THE 2 USEC PAUSE, LEAVE ADR MUX IN THE
RImag0 WReal4 0010*RR2 79 *RCO RR1 WC4 WR5S 124101031100011101000 0O POSITION.
THE SIGNALS IMAG AND OUTBANK RImagl WReal5 0001 01110101100021110110
SPECIFY WHICH QUADRANT IN RImag2 WReal6 0011 1141010231100032111120
THE RAM THE DATA GOES TO. RImag3 WReal7 0001 WR7 100010101100042111130
RImag4 WImag0 0011 WC7 14§1010130100052011141 REAL DATA SNAPSHOT
RImag5 WImagl 0000 10110101100062111150
0010, 11101013131 00071111160
0000 01110101000001111170 vadroe(65) uPINT\O(21)
o010 14101011100011101000 rcntenbl (69) DRAM BANK precas)\
0001 02110101100021110110 preasel (8-10) MEMORY ADDRESS 8541 0SNAPOE\ (WE\8)
0011 124101041100032111120 deltoa(15) ACCESSES we\ EESNAPOE (from CLAC ram when TW=7)
0001 WR7 10010101100042111130 8T0O1 PROM o 1 4 5 8 40 dlyrc(71)
0011 WC7 14101010100052011140 IMAG DATA SNAPSHOT MUX ADDR 2 3 6 7 9 1O0ustic(70)
O00O0*RC6 86 WR2 WCl *RR6 RCS5 10110101100062111150 clacenbl\ (3)
0010*RRO 87 WC2 WR3 *RC6 RR7 1141010231100071211160 tw(0-2)
0000*RCO 88 *RRO WC3 WR4 RC7 01110101000001111170 prebaenbl\ (11-12)
0010*RR2 89 *RCO RR1 WC4 WRS 121010121100011101000 SNAPCE\ FOR SNAP OF O
0001*RC2 8A *RR2 RC1l WR6 WCS5 014110101100021110110 EESNAPCE\ (from CLAC ram for snap of 0)
0011 *RR4 8B *RC2 RR3 WC6 WR7 114101031100032111120 CLAC\ (from CLAC ram to clac 0)
0001*RC4 8C WRO RC3 *RR4 WC7 WR7 10010101100042111130 l TW(0-2)
0011*RR6 8D WCO WR1l *RC4 RR5 WC7 11101030100052011141 REAL DATA SNAPSHOT | rescnt(57)
0000*RC6 8E WR2 WC1l *RR6 RCS5 10110101100062111150 O000*RCO CO*RRO RFR be6 be5 be5110111(01111001XXX0011
0010 *RRO 8F WC2 WR3 * RC6 RR7 121021011100071111160 0O010*RR2 C1L *RCO RR1 be6 be6 be511111011101011X0X0011
O0000*RCO 90 *RRO WC3 WR4 RC7 01]1101¢g1000001111170 0001*RC2 C2 *RR2 RC1 RFR be6 be6110111(01111021X101011
0010*RR2 91 *RCO RR1 WC4 WRS 1241010241100011101000 0011*RR4 C3 *RC2 RR3 RFR RFR be611111011101032X112011
0001 *RC2 92 *RR2 RC1 WR6 WCS 014110101100021110110 0001*RC4 C4 WRO RC3 *RR4 RFR RFR 111101(01101042X113001
0011*RR4 93 *RC2 RR3 wWwC6 WR7 121410102§1100032111120 0011*RR6 C5 WCO WR1 *RC4 RR5 RFR 111010111010520114011
0001*RC4 94 WRO RC3 *RR4 WC7 WR7 10010101100042111130 0000*RC6 C6 WR2 WC1l * RR6 RC5 1111019¢11010621115011 N\ TO IDLE LOOP VIA PCLI
0011*RR6 95 WCO WR1l *RC4 RR5 WC7 lé101010100052011140 IMAG DATA SNAPSHOT
0000*RC6 96 WR2 WC1l *RR6 RCS 101101031100062111150
0010*RRO 97 WC2 WR3 *RC6 RR7 11/101011100071111160 SECTION AS ON PAGE 2 FOR VALIDITY FILTERING
0000*RCO 98 *RRO WC3 WR4 RC7 014110101000001111170 WE DO NOT WANT THE VALIDITY IDLE LOOP TO CLOCK THE BACKEND,
0010*RR2 99 *RCO RR1 WC4 WRS5S 1:]!1101011100011101000 SINCE IT WILL BE IMMEDIATELY FOLLOWED BY THE MAIN LOOP.
0001*RC2 9A *RR2 RC1l WR6 WCS 0214110101100021110110
0011*RR4 9B *RC2 RR3 WC6 WR7 124101021100032111120
0001*RC4 9C WRO RC3 *RR4 WC7 WR7 100101(01100042111130
0011*RR6 9D WCO WR1l *RC4 RR5 WC7 111010%0100052011141
0000*RC6 9E WR2 WC1l *RR6 RCS 10110101100062111150
0010*RRO 9F WC2 WR3 *RC6 RR7 11/10102131100071111160
0000*RCO AO *RRO WC3 WR4 RC7 01110131000001111170
O0010*RR2 Al *RCO RR1 WC4 WRS 111010241100011101000
0001*RC2 A2 *RR2 RC1l WR6 WC5 0141101Q01100021110110
0011 *RR4 A3 *RC2 RR3 wWC6 WR7 114101041100032111120
0001*RC4 A4 WRO RC3 *RR4 WC7 WR7 100101031100042111130
0011*RR6 A5 WCO WR1l *RC4 RR5 WC7 1111010§0100052011140
O000*RC6 A6 WR2 WC1l *RR6 RCS5 10110101100062111150
RReal6 WReal2 0010*RR0O A7 WC2 WR3 *RC6 RR7 11410102§1100071111160
RReal7 WReal3 0000*RCO A8 *RRO WC3 WR4 RC7 011101¢g1000001111170
RImag0 WReal4 0010*RR2 A9 *RCO RR1 WC4 WRS 12§1010131100011101000
RImagl WReal5 0001*RC2 AA *RR2 RC1l WR6 WCS 014110101100021110110
RImag2 WReal6 0011*RR4 AB *RC2 RR3 WC6 WR7 1211010141100032111120DRAMBL (DERIVED FROM RESCNT WHEN RESULT COUNT = 4)
RImag3 WReal7 0001*RC4 AC WRO RC3 *RR4 WC7 WR7 100101011010421111300DRAMBLRD
RImag4 WImag0 0011 *RR6 AD WCO WR1 *RC4 RR5 WC7 11310102§010105201114100 ALSO SEE LO031D32
RImag5 WImagl 0020*RC6 AE WR2 WC1l *RR6 RCS 1011010110106211115010LAST USE OF OLD BASELINE IF RESULT 4
RImag6 WImag2 0160*be0 AF _WC2 WR3 *RC6 RR7 1110101110107111116001BASELINE HIZ IF RESULT
RImag7 WImag3 0020 *bel0 BO WC3 WR4 RC7 0111011100110111117000NEW BASELINE IF RESULT 4
WImag4 1160 *bel B1 wC4 WRS 121011211011011X1X00sequpbr\ (14)
WImag5 1020 *bel B2 WR6 WC5 01§1101111011011X1X00111loop to 66 VIA PCLI
WImagé 1160 *be2 B3 WC6 WR7 12§1011311011031X1X0000 IF NOT STOPLOOP
WImag7 1020 *be2 B4 WC7 WR7 1210111311011031X1X0011
0160 *be3 BS WC7 1§1111§0101103XX1X0011
0020*be3 B6 *be3 be2 bel be0 be0 11101113Jy1111103XX1X0011
0160*bed B7 *be3 be3 bel bel be0 1111111§1101103XX1X0011 IF STOPLOOP CONTINUE
0020*bed B8 *bed Dbe3 be2 bel bel 11§J011121111103XX1X00 pcldNA13)
0160*be5 B9 *be4d bed be2 be2 bel 11§1111141101103XX1X00
0020*be5 BA *be5 be4d be3 be2 be2 11J01113141111103XX1X00
0160*be6 BB *be5 be5 be3 be3 be2 11§111111101103XX1X00
0070*be6 BC *be6 be5 bed4d be3 be3 11§J011111111103XX1X00
O070*RFR BD *be6 be6 bed4d bed4d be3 1141111131101103XX1X000
O020*RFR BE *RFR be6 be5 be4 bed4d 1§01117Y1111103XX1X000
0060*be0 BF *RFR RFR be5 be5 be4 11111111101101XX1X000
0020*bel0 CO RFR be6 be6 be5 11011171111101XX1X001
1060*bel C1 be6 be6 be5 1111111§y1101101XX1X001 FOR PAGE 1 - THE MAIN LOOP, WE IDLE IN CO0-C15
1020*bel C2 RFR RFR be6 110111141111101XX1X001 THIS GIVES A CONTINUOUS BACKEND CLOCK AND REFRESH.
1060 *be2 C3 RFR RFR be6 11111111101103XX1X001 THUS IF A TIC WITH A SMALL AMOUNT OF DATA FOLLOWS
% MEANS A CHANGED VALUE 1020 *be2 C4 RFR 11]111111101103XX1X001 A TIC WITH A LARGE AMOUNT OF DATA,
0060 *be3 C5 RFR 111111341100103XX1X001 THE BACKEND WILL STILL BE ABLE TO MOVE ALL THE DATA.
0020*be3 C6 *be3 be2 Dbel bel0 be0 1§y01111J1100103XX1X001
0060*bed C7 *be3 be3 bel bel be0 11J111111100103XX1X001
0020*bed C8 *be4d be3 be2 bel bel 13J011131100103XX1X001incrfrsh(60)
0060*be5 C9 *bed bed be2 be2 bel 111111111100103XX1X0011
0020*be5 CA *be5 bed be3 be2 be2 11§0111131100103XX1X001
0060*be6 CB *be5 be5 be3 be3 be2 11§11113Jy1100103XX1X001
0070*be6 CC *be6 be5 bed4d be3 be3 11§J01111Y1101103XX1X001
O070*RFR CD *be6 be6 be4 bed be3 1§1111hY1101103XX1X001
O0O20*RFR CE *RFR be6 be5 bed4d be4 110111111011 03XX1X001
0160*be0 CF*RFR RFR be5 beS5 be4 11111111101101XX1X001
0020 *be0 DO RFR be6 be6 be5 1101111§1101101XX1X001
1160 *bel D1 be6 be6 be5 1241111JY1101101XX1X001
1020 *bel D2 RFR RFR be6 111011111101101XX1X001
1160*be2 D3 RFR RFR be6 11§111131101103XX1X001
1020 *be2 D4 RFR 11§111131101103XX1X001
0160 *be3 D5 RFR 11/111111101103XX1X001
0020*be3 D6 *be3 be2 bel be0 be0 13J0111§1111103XX1X001
0160 *bed4 D7 *be3 be3 bel bel be0 13111111101103XX1X001
0020*bed D8 *bed be3 be2 bel bel 11011111111103XX1X001incrfrsh(60)
0160*be5 D9 *bed4d be4d be2 be2 bel 11J1111J1101103XX1X0011
0020*be5 DA *be5 be4d be3 be2 be2 11011113§1111103XX1X001
0160*be6 DB *be5 be5 be3 be3 be2 111111111101103XX1X001
0070*be6 DC *be6 be5 be4d be3 be3d 140111Y1111103XX1X001
O070*RFR DD *be6 be6 be4 be4 be3 1111111131101103XX1X001
O020*RFR DE *RFR be6 be5 bed4d bed4 110111341111103XX1X001
0060*be0 DF *RFR_RFR be5 be5 be4 1141111171101101XX1 001 -
vadroe (65) CLACP\
rcntenbl (69) precas)\ UPINT\O(21)
preasel(8-10) MEMORY ADDRESS 8541 0SNAPOE\ (WE\8)
deltoa(15) ACCESSES we\ EESNAPOE (from CLAC ram when TW=7) VLBA CORRELATOR PROJECT
Y PROR 2 ? : s g 40 dlfgf;;‘tﬁ’(m, NATIONAL RADIO ASTRONOMY OBSERVATORY
clacenbl\ (3) CHARLOTTESVILLE, VA
t:w(O—Z)nbl y Title
prebae \N(11-12)
SNAPCE\ FOR SNAP OF 0 DRAM ADDRESSING
EESNAPCEN\ (from CLAC ram fox’.;L snaop) of 0) N n N N Size|Document Number
CLAC\ (from CLAC ram to clac CLAC is one later since the MAC instruction has one less pipeline|
TW(0-2) in the T register path. c 56000L031 (L031D14.SCH)
rescnt (57) Date: May 14, 1993[Sheet 14 of




SUBARRAY O IS A 32 TAP FILTER

SUBARRAY O SUBARRAY 1

* MEANS READY TO OUTPUT

SUBARRAY 1 IS A 10 TAP FILTER, ONLY 5 RAMS USED

RAMO RAM1 RAM2 RAM3 RAM4 RAMS5 RAM6 RAM7

INPUT O INPUTO
INPUT 1 SUB1INO 1T0O
INPUT 2 SUBOINO TO
INPUT 3 SUBOIN1 T1 A BASELINE = 8 CHANNELS * 256 SPECTRAL POINTS * 8 BYTES = 16384 BYTES.
INPUT 4 INPUT1 SUBOINZ2 T2 IN 131 MS., AT 4 MBYES/SEC, 32 BASELINES CAN BE OUTPUT.
INPUT 5 SUBOIN3 T3
INPUT 6 SUB1IN1 1T1 EXAMPLE :
INPUT 7 SUBOIN4 T4 TO0 SUBARRAY O 25 BASELINES EVERY 131 MS USING FILTER
INPUT 8 INPUT2 SUBOINS ™5 T1
INPUT 9 SUBOING T6 T2 SUBARRAY 1 70 BASELINES EVERY 1.31 SEC
INPUT 10 SUBOIN7 ™7 T3
INPUT 11 SUBLIN2 i1T2 1TO0 DO 25 OF 0 AND 7 OF 1, EACH CYCLE
INPUT 12 INPUT3 SUBOINS ™8 T4 TO SUBARRAY 0 VALUES GO THROUGH FILTER, EVENTUALLY
INPUT 13 SUBOINS T9 T5 T1 GETTING TO OUTPUT RAM.
INPUT 14 SUBOIN10 T10 T6 T2 SUBARRAY 1 VALUES GO DIRECTLY TO OUTPUT RAM.
INPUT 15 SUBOIN11 T11 T7 T3
INPUT 16 INPUTA4 SUBL1IN3 1T3 1T1
INPUT 17 SUBOIN12 T12 T8 T4 TO OUTPUT RAM HOLDS ALL 210 BASELINES
INPUT 18 SUBOIN13 T13 T9 T5 T1
INPUT 19 SUBOIN14 T14 T10 T6 T2 SUBARRAY 0’S PORTION UPDATED EVERY 131 MS.
INPUT 20 INPUTS SUBOINLS T15 T11 T7 T3 SUBARRAY 1’S PORTION UPDATED EVERY 1.31 SEC
INPUT 21 SUB1IN4 1T4 1T2 1T0
INPUT 22 SUBOIN16 T16 T12 T8 T4 TO NEED TO BANKSWITCH ON A SUBARRAY BASIS!
INPUT 23 SUBOIN17 T17 T13 T9 T5 T1
INPUT 24 INPUT6 SUBOIN1S8 T18 T1l4 T10 T6 T2
INPUT 25 SUBOIN1S T19 T15 T11 T7 T3 CHUCK CAN ONLY GIVE OUT VALUES ON THE 2 uSEC
INPUT 26 SUB1INS 1T5 iT3 1Tl BOUNDARIES. THEREFORE IT IT GOOD TO BUFFER HIM
INPUT 27 SUBOIN20 T20 T1l6 T12 T8 T4 TO VIA AN EXTRA MEMORY.
INPUT 28 INPUT7 SUBOIN21 ™21 T17 T13 TS T5 T1
INPUT 29 SUBOIN22 T22 T18 T14 T10 T6 T2
INPUT 30 SUBOIN23 ™23 T19 T15 T11 ™7 T3
INPUT 31 SUBLING 1T6 1T4 1T2 1TO
INPUT 32 INPUTS8 SUBOIN24 T24 T20 T1l6 T12 T8 T4 TO
INPUT 33 SUBOIN25 T25 T21 T17 T13 T9 T5 T1
INPUT 34 SUBOIN26 T26 T22 T18 T14 T10 T6 T2
INPUT 35 SUBOIN27 T27 T23 T19 T15 T11 T7 T3
INPUT 36 INPUTO SUB1IN7 1T7 1T5 1T3 1Tl
INPUT 37 SUBOIN28 T28 T24 T20 T16 T12 T8 T4  TO
INPUT 38 SUBOIN29 T29 T25 T21 T17 T13 T9 TS5  T1
INPUT 39 SUBOIN30 T30 T26 T22 T18 T14 T10 T6 T2
INPUT 40 INPUT10 SUBOIN31 *T31 ™27 T23 T19 T15 T11 T7 T3
INPUT 41 SUB1INS8 1T8 1T6 1T4 172 1TO
INPUT 42 SUBOIN32 TO T28 T24 T20 T16 T12 T8 T4
INPUT 43 SUBOIN33 T1 T29 ™25 T21 T17 T13 TS ™5
INPUT11 SUBOIN34 T2 T30 T26 T22 TLi8 T14 TI1O0 T6
SUBOIN35 T3 =*T31 T27 T23 T19 T15 T11 T7
SUBLINO 1T9 1T7 1T5 1T3 1Tl
SUBOIN36 T4 TO T28 T24 T20 T16 T12 T8
SUBOIN37 T5 T1 T29 T25 T21 T17 T13 T9
SUBOIN38 T6 T2 T30 T26 T22 T18 T14 T10
SUBOIN39 T7 T3 *m31 T27 T23 T19 T15 TI11
SUB1IN10 1T0 1T8 1T6 1T4 1T2
SUBOIN40 T8 T4 TO T28 T24 T20 T16 T12
SUBOIN41 T T5 T1 T29 T25 T21 T17 TL3
SUBOIN42 T10 T6 T2 T30 T26 T22 T8 Tl4
SUBOIN43 T11 T7 T3 *T31 T27 T23 T19 TI1S5
SUB1IN11 1Tl *1T9 iT7 iTs5 iT3
T8 T4 TO T28 T24 T20 T16
FOR DIFFERENT DUMP RATES, T9 T5 T1 T29 T25 T21 T17
FOR THE DIFFERENT SUBARRAYS, T10 T6 T2 T30 T26 T22 T18
JUST INTERSPERSE THE POINTS T11 T7 T3 *T31 T27 T23 TL9
AT WHATEVER RATE THEY COME OUT. 170 1T8 1T6 1T4
T8 T4 TO T28 T24 T20
TS TS5 T1 T29 T25 T21 SUBARRAYS ALLOWED IN STORING DATA IN 8 RAMS.
IF ONE SUBARRAY IS HUGE, WITH A LOW T10 T6 T2 T30 T26 T22 IF 32 TAP FILTERS, WANT TO OUTPUT EACH AFTER 32 DUMPS.
DUMP RATE, WHILE THE OTHER IS SMALL T11 T™7 T3 T31 T27 T23 IF X TAP FILTERS, WANT TO OUTPUT EACH AFTER X DUMPS.
WITH A FAST DUMP RATE, 1Tl *1T9 iT7 1T5 WHEN IT IS TIME TO OUTPUT, A SUBARRAY, HAVE THAT DUMP BE COPIED IN PARALLEL
THE SMALL ONE HAS PRIORITY. T8 T4 TO T28 T24 TO THE OUTPUT RAM. THE OUTPUT RAM WILL THEN BE READ TO THE BACKEND.
THUS THE HUGE ONE WILL HAVE TO COME TS ™5 T1 T29 T25
IN SECTIONS BETWEEN THE SMALL ONE. T10 T6 T2 T30 T26
T11 T™7 T3 *T31 T27 RAMS USED * DUTY CYCLE = # TAP WEIGHTS
1TO 1T8 1T6 WHERE RAMS USED CAN BE 1 TO 8
T8 T4 TO T28 DUTY CYCLE IS AN INTEGER VALUE
TS TS5 T1 T29 THUS # TAP WEIGHTS CAN BE:
T10 T6 T2 T30
T11 T7 T3 *T31 RAMS USED
1T1 *1T9 1T7 0o 1 3 4 5 6 7 8
T8 T4  TO
T9 TS5  T1 DO O O 0O O 0 0O O 0 O
T10 T6 T2 Gl 0 1 2 3 4 5 6 7 8
T11 T7 T3 T2 o 2 4 6 8 1012 14 16 VLBA CORRELATOR PROJECT
1To 178 T8 T4 YZ 8 i g 22 ié ég %Z gé gg NATIONAL RADIO ASTRONOMY OBSERVATORY
T9 TS5 c5 0 5 101520 25 30 35 40 CHARLOTTESVILLE, VA
T10 T6 v6 0O 6 12182430 3642 48 Title
11  T7 &7 O 7 1421283542 49 56
1T1 *1T9 L8 O 8 16243240 48 56 64 FIR SUBARRAY TIMING
T8 B Size|Document Number REV
o B 56000L031 (LO31D23.SCH)
T11 Date: July 25, 1996[Sheet 23 of 41




INITIALIZATION

MATN LOOP

|so |81 |s2 |83 |84 |85 |86 |87 88 |89 90 |91 |92 |93 |94 |95 |96 |97
ROM RESCLR\ J
RESCLR\ OUT | f
ROM RESCNT 1 1 S I
ROM RESCNT_ OUT o 1 = 1L
LTABLRD = RC=0 * RESCNT 1> NOT REPEAT FOR 8
THRU 8MHz REG

RESULT COUNT | 0 | 1 2 | 3

BASELINE OUT | 1ST BL

ROM LDLYLDCK *

ROM LDLYLDCK OUT 1> f A
ROM RQSTSTB\ 1 f J
RQSTSTB\ OUT (BL LOCKED TO|210) [* |
DO FIFORST\ | [~ ROM EFIFOSO\ OUT ]
FIFOSO [ 1*
PROVIDES THE 2 uSEC BUFFER IN THE FIFO
RESPONSE TIME TO RQSTSTB\ IS A MINIMUM OF 3 CYCLES
[ uPBR
MAIN LOOP INIT
JROM BR
STOPLOOP LOAD [ADR REG SET
upg=1 PCLD\ &
SEQUPBR\ INPUTOR=1
=0 STOPLOOP=0

DONE INPUTOR=0
STOPLOOP=0

STRAIGHT THRU

ROM BR GO TO

[ ROM BR

IDLE LOOP

STOPLOOP FROM LTABL FIFO

WAITING FOR INPUTOR

lo8

|99

[100 101 |102 ]103 |104

105

106 (107 |108 |

ROM PCLD\ OUT |

| [(103)

IDLE LOOP WAITING FOR INPUTOR

PTROM SEQUPBR\ OUT

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
VALIDITY LOOP TIMING

Size|{Document Number
B 56000L031

REV

(L0O31D26.SCH)

Date: July 3, 1991[sheet 26 of




INITIALIZATION

MAIN LOOP

|80 ls1 |82 |83 |84 |85 |lse |87 88 |89 90 |91 |92 |93 loa |los |96 |97
ROM RESCLR\ | f
RESCLR\ OUT | ]
ROM RESCNT I 1 L __
ROM RESCNT OUT ] 1 R
LTABLRD = RC=0 * RESCNT — 1= NOT REPEAT FOR 8
THRU 8MHz REG
RESULT COUNT | 0 | 1 2 | 3
BASELINE OUT | 1sT BL
ROM LDLYLDCK 1 f I
ROM LDLYLDCK OUT 1> | [
ROM RQSTSTB\ 1 ]
RQSTSTB\ OUT (BL LOCKED TO|210) [* [
ROM EFIFOSO\ OUT 1
FIFOSO [ 1*

PROVIDES THE 2 uSEC BUFFER IN THE FIFO

RESPONSE TIME TO RQSTSTB\ IS A MINIMUM OF 3 CYCLES

DOES NOT USE DRAMS

INPUT AFE =

*DONE* MEANS DONE\ TO RESET PCINT FF.
uPBR
INIT

RESET INPUT FIFO
LOAD CLAC RAM WITH O’S.

LOAD 327 CONTROL WORD
ROM BR

0 WHEN > 8 VALUES IN FIFO

[

RQSTSTB

READ INPUT FIFO #

PROCESS POINT

* OR OUTPUT FIFO HF STOPLOOP LOAD |ADR REG SET
PCINT\ BRANCH =1 NOTE THE
uPB PCLD\ & MODKS NORMALLY OCCURS EVERY 131 MS
IN uP PC IDLE LOOP SEQUPBR\ INPUTAFE=0
MODE2 =0 STOPLOOP=0 RCNTENBL
STOPLOOP MODE3 INTO THE be FIFO.
=1 INPUTAFE=1
MODE4 |[STOPLOOP=0 IDLE LOOP
DONE MODEG6 STRAIGHT THRU
RQSTSTB DO RQSTSTB
ROM BR GO TO WAIT 2 uSEC TO ALLOW LTA TO STB IN VALUE
WAITING FOR INPUTAFE
ROM BR THIS GIVES THE MAIN LOOP THE 8 VALUES STORED UP IT NEEDS
STOPLOOP FROM LTABL F|IFO

*DONE *

IN INIT,

SEE L031D19 FOR

NOT IMPLEMENTED SINCE 2K be FIFO SHUD NEVER FILL UP.

PRIME INPUT FIFO WITH ONE DUMMY POINT.

THIS MAKES AFE TOGGLE AFTER 8 POINTS.
RCNTENBL AFTER A DELAY CAUSES beDINCLK TO STOBE THE DATA

* THE HF SIGNAL WOULD GO TO FIRPAL7.
THE HF SIGNAL WOULD ONLY BE USED ON PAGE 1,

o8

|99

|100 101 |102 103 |104

|105

106 |107 |108 |

ROM PCLD\ ouT | |

1 [(103)
IDLE LOOP WAITING FOR INPUTOR

PTROM SEQUPBR\ OUT | |

FIRPAL7 ALSO HAS THE PAGE #.
WHICH WOULD HAVE THE STRAIGHT THRU MODE.

THIS WOULD PREVENT THE CHECKING OF HF DURING DRAM USE OPERATION.
THE FIFO COULD NORMALLY BECOME FULL IN 2 K MODE.

IN DRAM OPERATION,

SEQUENCER MODES.

INTO THE be FIFO.

BACK END WOULD HAVE TO NOT EXPECT THE BANK SWITCHING THAT

COULD DETERMINISTICALLY CLOCK THE SNAPSHOT REGISTER OUTPUT

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title
MAIN LOOP TIMING

Size|Document Number
B 56000L031

REV
(L031D27.SCH)

Date: October 23, 1991[Sheet 27 of




2 3 4 5 2
| ] RAS\ | L
DLYRST\ ] SEQUENCER SIGNALS NOT INCLUDING ROM REG DELAY I ]
] EDLYLDCK\
DLYLDCK [ ]
TROM DELAY FIFO | Row REFRESH CYCLE
INCRFRSH lo |32 | | I125 | | | I250 |
| NEW REFRESH VALUE
FROM MUX ROW * LOOKS AT ROW
RAS\ _| ] ]
BB
] ens\ (54) PUT ACCESS 0O IN THE S REGISTER
] PRECAS\1=D [
B9 BA
B8 l efstb\ (16) PUT ACCESS 1 IN uP REGISTER
SEQUENCER SIGNALS NOT INCLUDING ROM REG DELAY
— ] [ RAS\O L [ L
| PRECAS\O=E [
PREASEL | 3 FOR ROW uP| 5 FOR COL uP | 7 = REFRESH | 7 = REFRESH | PREBAENBL\ = 1 FOR A TO S
ADDRESS NOT THROUGH DELAY FIFO
FROM ROM X ROW had COL X
BASIC 250 NS CYCLE.
X DELTOA FROM ROM READ CYCLE SPECIAL CLOCKS ALLOW ADJUSTMENTS
0 32 | | 125 | | |250 |
ADDRESS BUS
COL X ROW X COL X THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER
THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER
RAS\ 0 SU |*12 HT [ OR FROM REG ROM WITH AN OFFSET CLOCK
cAas\ _| 0 SU|*15 HT
WE\
CAS AND CK8 ARE SYNCHRONOUS
Q OPEN ACCESS 0O\
] ACCESS N\
CALLED BY TEST A FTOA ¢
I
PAGE O FSTB REG x ACCESS 0 X ACCESS 1
B3 B4
BO B1 B2 SEQUENCER STIGNALS NOT INCLUDING ROM REG DELAY BS
1 | RAS\O 1 I L
[ PRECAS\O=E [~
DLYRST\ | L _wWE\O RAS\1 AND WE\1l AUTOMATICALLY GENERATED
PREASEL | 3 FOR ROW uP| 5 FOR COL uP | 7 = REFRESH | 7 = REFRESH PRECAS\1=D [~
DLYLDCK [* >
DLYUNCK ] |
FROM ROM X ROW X COL X
FROM DELAY FIFO X ROW X COL X
0 32 125 250
PREBAENBL\ = 2 FOR F TO A | | | | | | 1 |
ADDRESS THROUGH DELAY FIFO ADDRESS BUS
FROM MUX REG__COL X ROW X COL X
RAS\O 0 SU |*12 HT |
cas\ _| 0 SU|*15 HT J
VLBA CORRELATOR PROJECT
—
WER ‘ NATIONAL RADIO ASTRONOMY OBSERVATORY
Q OPEN CHARLOTTESVILLE, VA
Title
1 i i F BUS | DONT_CARE D¢ VALID DATA 0 X VALID DATA 1 uP ADDRESSED DRAM TIMING
= NOT VALID DATA O Size|Document Number REV
F=R FOR WRITE O F= NOT R FOR WRITE 1 o SU & 20NS HD B 560005031 (LO31D30 . SCH)
INSTUCTION IN ROM BEFORE REG DELAY Date: December 9, 1991[Sheet 8 of




lower case means actual value in prom before reg

nc = not clocked in 327
| 6F | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 7A | 7B | 7C | 7D | 7E | 7F | 80 | 81 | 82 |
instruction | f=r |r*rO+s |r*rO+s |r*rO+s |r*rO0+s |r*rO+s |r*rO+s |r*rO+s |r*rO+s |r*rl+s |r*rl+s |r*rl+s |r*rl+s |r*rl+s |r*rl+s |r*rl+s |r*rl+s |r*r2+s |r*r2+s |r*r2+s |r*r2+s
R INPUT | HiZ | Hiz | Two | Twi | Tw2 | Tw3 | Tw4 | TWS | TwWé | TwW7 | Two | Twi | Tw2 | Tw3 | Twa | Tws | TwWe | TwW7 | T™wo | Twil |
S-INPUT | XX | xx | accro | accrl | accr2 | Aaccr3 | accr4d | accr5 | Accré | accr7 | acciO | Accil | Acci2 | Acci3 | Aacci4 | acci5 | Accié | Acci7 | AccrO | Accril |
1 LESS PIPELINE STAGE IN 327
fstb\ (16) % | | | l | l | | | | | | 1 | l | | l |
ocemuxg\-ba [1-2 |0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|
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
8TO1 MUX OUT|] (SEE 08) | | | RESYLT O REAL ] | RESULT 0 IMAGINARY | | | | ] RESULT 1 HEAL | |
rgststb\ (66) | ] I I I I I ] I I I I I I I I I ] | I
rescnt (57) | ] | res4 | | | MUusST BE AFTER rgst$tb\ AND 1dlyldck(75) | | B | res5 | PLACEMENT BASED ON DRMBIL (SEE SHT. 8)
| | | | | | | [ | [ | | | |lvTaBLRD| IF RESULT O [ L | ! |
ldlyldek(75)] [ 1 | | l | | | l | | | | | [* | |
tw (0-2) | | twO | twl | tw2 | tw3 | twd | tw5 | twé | tw7 | two | twl | tw2 | tw3 | tw4d | tw5 | twé | tw7 | twO | twl | tw2 |
| | | | | | 1 | l | | | I subauynck (4) [* | |
I I | I I l I I I I I |---NEXT| SUBARRAY
| | | | | | | | | | | | | 1dlyunlck (76 * 1ST ONE FOR DELAYED RESULfT TO DRAMS SEE 08
[ 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
INITIALLY:
LOAD A BASELINE, DRAM BASELINE, MODULUS AND SUBARRAY TO SET UP 4 CYCLE DELAY
LOAD VALIDITY RAMS 1E 1F 20 21 22 23 24 25
dlyrst\ (72) | T T 17T 1T 71T 1T
efifoso\ (68)=1 edlyldck\ (74) [ | | I R
vadroe (65) =0
edlyunck\ (73) =0 DLYLDCK | ﬂ | l ] Il ]
edlyldck\ (74)=0
dlyrst\ (72) =1 INPUT lwo|wil|w2|w3|wa
6E S IN STRAIGHT THRU 6B R6=RE3*VAL3
edlyunck\(73) [ T T T 1T T 1 | 6C R7=IM3*VAL3
START BY CALLING NEWPAGE FOR PAGE 1 FILTER 32 RESULTS OUTPUT =
STARTS AT 0. HAVE LOOPS ALWAYS IN 2uSEC INCREMENTS. DLYUNCK T T 1T T 1T 1T T Ty 70 TO ACCrO TO*RO+0 6D R IN
IDLE LOOP WHEN DONE, AT END OF TIC’S WORK. 71 T28 accrl T28*RO+ACCrl 6E S IN
OUTPUT | WO |wil 72 T24 ACCr2 T24*RO+ACCr2
73 T20 ACCr3 T20*RO+ACCr3
2 uSEC CYCLES NO DRAM WRITES 74 T16 ACCr4 T16*RO+ACCr4 70 TO*RO+0
20 30 40 70 80 90 A0 BO 75 T12 ACCxrS5 T12*RO+ACCr5 71 T28*RO+ACCril
ENTER HERE 1E| PREO | PRE1 | PRE2 | PRE3 | INIT | 0 | 1 | 2 | 3 | 76 T8 ACCr6 T8*RO+ACCr6 72 T24*RO+ACCr2
77 T4 ACCxr7 T4*RO+ACCxr7 73 T20*RO+ACCr3
evalunck\ (62) | | | | | RRRR | | | | | 78 TO ACCiO TO*R1+0 74 T16*RO+ACCr4
rgststb\ (66) RQ RQ RQ RQ (at 6) RQ RQ RQ RQ 79 T28 AcCcCil T28*R1+ACCil 75 T12*RO+ACCr5
1dlyldck (75) lw I\ lw lw | lw (at 0) |w lw lw | 7A T24 ACCi2 T24*R1+ACCi2 76 T8*RO+ACCr6
7B T20 ACCi3 T20*R1+ACCi3 77 T4*RO+ACCr7
subaunck (4) GETS A DELAY OF 4 W = A FIFO WRITE IR IR IR IR 7C T16 aAcCid T16*R1+ACCi4 78 TO*R1+0
R = A FIFO READ 7D T12 ACCi5 T12*R1+ACCi5 79 T28*R1+ACCil
1ldlyunck(76) GETS A DELAY OF 4 resO | (at E) §H resl R res2 R res3 R| 7E T8 ACCi6 T8*R1+ACCi6 8A T24*R1+ACCi2
7F T4 ACCi7 T4*R1+ACCi7 8B T20*R1+ACCi3
rescnt (57) o1 | resO ¢ |resl C |res2 C J|res3 C |res4x* |[(at D)C |res5 C |res6 C |res7 C zxles8 | 4 BEHIND RESCNT 8C T16*R1+ACCi4
RESET THE RESULT COUNTER res8 res9 reslO resll resl 8D T12*R1+ACCi5
resclxr\ (56) 00 ... 8E T8*R1+ACCi6
resO resl res2 res3 res4 8F T4*R1+ACCi7
adrfrst\ (79) 01 RESET THE DELAY FIFO'’S at end of baseline resl023 res0O0 causes STOPLOOP to be read from MOD FIFO.
fiforst\(67) 01 RESET THE INPUT FIFO STOPLOOP is pipelined (see L031D19) for an extra pass
resO resl res2 res3 res4* to CO then idle loop. VLBA CORRELATOR PROJECT
Note when doing wvalidities, there was no DRAMBL at the STOPLOOP, NATIONAL RADIO ASTRONOMY OBSERVATORY
since only 1680 of the 2048 baseline was completed. CHARLOTTESVILLE, VA
Title

MAIN LOOP MAC TIMING

* DRAMBL UNLOADS THE NEW DRAM BASELINE WHEN RESULT 4 FROM RESCNT. (SEE FIRPALl 6E ON SHT. 1) Size|Document Number REV
RESCNT IS PLACED SO AS NOT TO ALLOW THE NEW BASELINE LOADING UNTIL THE USE OF THE OLD BASELINE IS DONE. (SEE SHT.8) B 56000LO31 (LO31D32.SCH)

Date: March 20, 1992[Sheet 12 of




BASIC 250 NS CYCLE.
SPECIAL CLOCKS ALLOW ADJUSTMENTS 327 CK82z______19 su [ o HD
READ CYCLE
o 32 125 250 o 32
I | | | | L] | | |
ADDRESS BUS
—cor X ROW X COL. X  THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER READ _CAS —
THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER 20NS TIME OFF
RAS 0 SO 12 HT f OR FROM REG ROM WITH AN OFFSET CLOCK READ3
F;CAS; >
cas\ _]J 0 SO|_15_HT | E——
Froa_ [
WE\
327 DATA SETUP CAS AND CK8 ARE SYNCHRONOUS VALID DATA O
Q OPEN 9 NS CAS BUFFER
- 3 NS ALS CK8 BUFFER
1 20 NS DRAM ACCESS TIME WRITE CAS 0 SU  |_20 HD
FTOA X ACCESS 6 NS F257
29C327 19 NS _DATA SETUP
A 51 NS -
RL,Y WRITE CYCLE OUT OF 62 AVAILABLE
S B N R Gt T SR SR S T H N T S B
ADDRESS BUS cKsz | 1 |
COL X ROW X COL. X [} 32 125 250
THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER [] | | | | | | | ]
RAS\ 0 SO 12 HT  EE—
OR FROM REG ROM WITH AN OFFSET CLOCK
cas\ _]J 0 sol_as vT [ PRECAS\ ~ | [ 1
PU,
WE\ 1 WE\’S PHASE OFFSET CAN BE TIED TO RAS\’S. casws\ PRECAS\ 1 [ 1 [
Q OPEN cas\ T, 13
FTOA | —
F BUS D DONT _CARE D ¢ VALID DATA X 0 SU & 20NS HD
PRECAS\ TIMING
CK8 12NS
CK8 BUFFER 10 NS
REFRESH CYCLE ws cas DRAM PRECAS\ 12 NS
o 32 125 250 REG REG 22v1 22V10 SU 12 NS
] | | | | | | | [ | ROM|CK8 ROM|PRECAS 37 NS
ADDRESS TIMING c32 AENBL \ 0_su 62 AVAIL DUE TO WS
ADDR ROW X COL, X 245 12 NS c32
232 31 NS DATA AENBL\ & BENBL\ TO DATA PATH TIMING
Ras\ _] 1 DATA TIMING -2 NS CAS BUFFER
327| 22 NS 327 OUT 22NS 10 NS ALS CK8 BUFFER
cas\ MUX 29MA16 25 NS AENBL\ 12 NS
29MA1 DRAM O SU 29MA16 25 NS
WE\ 47 NS DRAM 0 SU
62 AVAIL 45 NS
e} OPEN 62 AVAIL
CAS\ & CK8 ARE SYNCHRONOUS
(1 DELAY FROM CK32) FOR READING BUS, THERE IS 125 NS AVAILABLE AFTER FTOA.
D DONT CARE
MEETS SPECS EVEN THOUGH WE\ OFFSET
SEE L031D14
VLBA CORRELATOR PROJECT
THE READ AND WRITES O THRU 7 CAN BE SEEN TO PROGRESS THROUGH THE 4 RAM BANKS.
A AND B REPRESENT THE 2 PHYSICAL SETS OF RAM, EACH WITH 2 RAM S. NATIONAL RADIO ASTRONOMY OBSERVATORY
FTOA SWITCHES BETWEEN THE RAM BANKS. CHARLOTTESVILLE, VA
SINCE FTOA ALWAYS ENABLES ONE BUS, A OR B, ITS INITIAL STATE DOES NOT MATTER, FOR AS FAR AS PREVENTING BUS CONTENTION. Title
IF THERE IS NO CLOCK, IT IS ASSUMED THAT THE DRAM OUTPUTS WILL BE HIZ. DRAM CYCLES
REFRESH DRAMS DURING THE SETUP 2 USEC CYCLE IN THE 10 USEC LOOP.
THE 250 NS CYCLE ALLOWS FULL RANDOM ACCESS. Size|Document Number REV]
c 56000L031 (L031D33.SCH)
Date: November 19, 1991|Sheet 8 of




Jower case means actual value in prom before reg
nc = not clocked in 327

| AF
instruction |r*rO+s
R INPUT | T™W7
Rx REG |

rfsel (24-26) (number)

& enrf\ (27) (wavleform)

ocemuxg (103)\-bd (102,1)|

efifoso\ (68) #, FIFOSO(wavefoim) 1

vadroe (65) |
evalunck\ (62) |
|

tw (0-2) |

SUBARRAY FROM DELAY FIFO

dummy |

do not multi

PAGE 2 ->|

ly by validity here!
68 | 69

PAGE 1 ->|

| 6A | 6B | 6C | | 6E 6F | 70 | 71 | 72 | 73 | 75
| | | | | | £=r | |r*rO0+s |r*rO+s |r*r0O+s |r*rO+s |r*rO+s
| | | | | | | REO HiZ | Hiz | Two | Twi | Tw2 | Tw3 TW4
| | | | | | | AcTUuAaljLy IS 1|EARLY |RO=REO | | |
Lo | | |
| 1-0 | 1-0 | 1-0 | 1-0 | 1-0 |0-0fifol 1-0 |1-2 |0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2
| 1 1 | o | i 1 L1 | 1
throw away imaginary value
| | 0 | | 0 | 0 | | 0 | 0 | 0 0 0 0 0
I | 1 | [ 1 I 1 | | 1 1 | | I | I
| | | [ clacenpbis (3) | T 1 | | | |
| | | | | | | | twoO | twl | tw2 | tw3 | tw5
| SEE LO31D10 div]|sd(18) | 1 [sDbo0 | L | | lace (A7) ]
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
60 DUMMY INSTRUCTION FOLLOWING LAST MAC BC T15*R7+ACCi28
61 VALO STRAIGHT THRU BD T11*R7+ACCi29
62 VALL STRAIGHT THRU BE T7*R7+ACCi30
63 VAL2 STRAIGHT THRU BF T3*R7+ACCi31l
64 VAL3 STRAIGHT THRU 61 R4=VALO
65 REO STRAIGHT THRU 62
66 IMO STRAIGHT THRU 63
67 RE1l STRAIGHT THRU 64
68 IM1 STRAIGHT THRU 65
69 RE2 STRAIGHT THRU 66
6A IM2 STRAIGHT THRU 67
6B RE3 STRAIGHT THRU 68
6C IM3 STRAIGHT THRU 69
6D R IN STRAIGHT THRU 6A
6E S IN STRAIGHT THRU 6B
6C
FILTER 32 RESULTS OUTPUT =
70 TO ACCrO TO*RO+0 6D REO
71 T28 aACCril T28*RO+ACCril 6E S IN
72 T24 ACCxr2 T24*RO+ACCxr2
73 T20 ACCr3 T20*RO+ACCr3
74 T16 ACCr4 T16*RO+ACCr4 70 TO*RO+0
75 T12 ACCrS T12*RO+ACCrS 71 T28*RO+ACCril
76 T8 ACCr6 T8*RO+ACCKr6 72 T24*RO+ACCr2
77 T4 ACCr7 T4*RO+ACCr7 73 T20*RO+ACCr3
78 TO ACCiO TO*R1+0 74 T16*RO+ACCr4
79 T28 aAcCCil T28*R1+ACCil 75 T12*RO+ACCr5
7A  T24 ACCi2 T24*R1+ACCi2 76 T8*RO+ACCX6
7B T20 ACCi3 T20*R1+ACCi3 77 T4*RO+ACCr7
7C T16 ACCi4 T16*R1+ACCid 78 TO*R1+0
7D T12 ACCiS5 T12*R1+ACCi5 79 T28*R1+ACCil
7E T8 ACCi6 T8*R1+ACCi6 8A T24*R1+ACCi2
7F T4 ACCi7 T4*R1+ACCi7 8B T20*R1+ACCi3
8C
8D
8E
8F
VLBA CORRELATOR PROJECT
NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA
Title
VALIDITY LOOP INITIALIZATION TIMING
Size|Document Number REV

B 560001031

(L031D34.SCH)

Date: February 3,

1992[sheet




lower case means actual value in prom before reg

nc = not clocked in 327 PUT VALIDITIES IN RAM BANKS 0,1,2,3 PUT 1/V IN RAM BANKS 4,5,6,7
| 6F | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 7 | 7B | 7cC | 7D | TE | 7F | 80 | 81 | 82 | 83 | 84 | 85
FOR INPUTTING 2ND VALIDITY
instruction | |r*r0+s |r*xrO0+s |r*rO+s |r*rO+s |r*rO+s |r*rO+s |r*rO+s |r*rO+s |1*r0+0 |1*r+0 |1*r0+0 |[1*r0+0 |1*r+0 |1*r0+0 |1*r0+0 |1*r0+0 |r*rl+s |r*rl+s |r*rl+s |r*rl+s
R INPUT | HiZ | Hiz | Two | Twi | Tw2 | Tw3 | Twa | TWS | TwWé | Tw7 |Hiz |[1/1st vhl Hiz|HiZ |2nd r vkl HiZz|HizZ |HizZ | Two | Twl |
S—-INPUT | XX | XX | xx | accr0 | accrl | Aaccr2 | accr3 | AcCr4 | AcCcr5 | AcCCxr6 | ACCr7 | ACCiO | Accil | Aacci2 | Aacci3 | acci4 | accis5 | accié | Aacci7 | AccxO | Accrl |
1 LESS PIPELINE STAGE IN 327
fstb\ (16) X | | | | | | | | | | | | | | | | | | |
oemuxg\-ba [1-2 |0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|0-2 ram|l-1 |o-1div |1-1 |1-0 |]o-0fifo|1-0 |1-2 |1-2 |0-2 ram|0-2 ram|0-2 ram|
| ! I | I I | | I | I I | I I | | |
1ST VAL 1/1ST VAL 2ND VAL
0 [RO=1st VALIDITY rfsel (24-26)humber &§ enrf (2f)wavefdrm | I 4 | 1 [R1=2ND VALIDITY
efifoso\ (68) #, FIFOSO(waveform) 1st imaFinary validity 2nd real validity 2nd imaginary validity
i o T s 1 1 Lo A s N [ 2 ! L1 |1 L1 e L1 L2 Lo S P
8TO01 MUX oOUT| (SEE 08) | | | RESYLT O REAL i | RESULT| 0 IMAGINARY | | | | ] REFULT 1 HEAL | |
rgststb\ (66) | | I I I I | I 1 * | I [ I I I ] [ I I [
rescnt (57) | | | res4 | | | MUST BE AFTIER rgst$tb\ AND 1dlyldck(75) | | * ] | res5 | PLACEMENT BASED ON DRMBI. (SEE SHT. 8)
1dlyldck (75) [* | l | | | | | | | | [* L | l
TWO ALWAYS GIVES SNAPCE tw7 for we\8 to output buffer
tw (0-2) | | twoO | twl | tw2 | tw3 | twd | tw5 | tweé | tw7 | twO | tw0 | tw0 | tw0 | tw0 | tw0 | tw0 | tw7 | twO | twl | tw2 |
l l | l | | | | | | | [ | __subadnck(4) [* 1 | l
| | | lawe\ (64) | | | | | | |- - -NEXT| SUBARRAY
I | | | | | | | | | | | | ldlyunlck (76) [* 1sST ONE FOR DELAYHED RESULfT TO DRAMS SEE 08
| | | SEE LO|31D10 gce (17) [NOTE AT| 2 NEXT |ITERATION | | div dd4(18) [[TsDO | | | gce (17)]
DUE TO LONGER PIPELINE FOR MAC
DIVIOE BUFFER REG CJNTENTS | | I1/1sT valipiTy | | | | | | | | | | | | | I1l/2nD
| o | o | o | o | 0 | vadroe|(65) 0 | 0 | 0 I 1 | 1] 1 | | 0 I 0 I | 0 | | o I 0 |
| 1| 1| 1| 1| 1 elvalunck) (62) 1 | 1 | 1 | 1 | | | 1 | 0 | T * 1 | | | 1 | 1 |
INITIALLY:
LOAD A BASELINE, DRAM BASELINE, MODULUS AND SUBARRAY TO SET UP 4 CYCLE DELAY
LOAD VALIDITY RAMS 1E 1F 20 21 22 23 24 25
dlyrst\ (72) T 1T T T 1
efifoso\ (68)=1 edlyldek\(74) [ T L_L_1 1 1 1 1
vadroe (65) =0
edlyunck\ (73)=0 DLYLDCK | | | * || ]
edlyldck\ (74)=0
dlyrst\ (72)=1 INPUT |wo|wil|w2|w3|wa 6E s IN STRAIGHT THRU 6B R6=RE3*VAL3
6C R7=IM3*VAL3
edlyunck\ (73) [ ] T 1 11 1 FILTER 32 RESULTS OUTPUT =
START BY CALLING NEWPAGE FOR PAGE 1 70 TO ACCxrO TO*RO+0 6D R IN
STARTS AT 0. HAVE LOOPS ALWAYS IN 2uSEC INCREMENTS . DLYUNCK 1 T T T T T Ty 71 T28 ACCrl T28*RO+ACCrl 6E S IN
IDLE LOOP WHEN DONE, AT END OF TIC’S WORK. 72 T24 ACCxr2 T24*RO+ACCT2
OUTPUT | wo|wi 73 T20 ACCr3 T20*RO+ACCTr3
74 T16 ACCr4 T16*RO+ACCr4 70 TO*RO+0
W = A FIFO WRITE 75 T12 ACCr5 T12*RO+ACCTrS 71 T28*RO+ACCril
R = A FIFO READ 76 T8 ACCr6 T8*RO+ACCr6 72 T24*RO+ACCr2
77 T4 ACCx7 T4*RO+ACCxr7 73 T20*RO+ACCxr3
74
2 uSEC CYCLES 75
NO DRAM WRITES 76
20 30 40 5 60 70 80 90 a0 BO 77
ENTER HERE 1E| PREO | PRE1 | PRE2 | PRE3 | INIT | 0 | 1 | 2 | 3 |
evalunck\ (62) | | | | | R | R | R | R |
rgststb\ (66) RQ RQ RQ RQ (at 6) RQ Q Q RQ
1dlyldck (75) |w lw lw lw | lw (at 0) |w |w jw |
efifoso\ (68) R R R R R R R
subaunck (4) GETS A DELAY OF 4 | IR IR IR IR
ldlyunck(76) GETS A DELAY OF 4 resO | (at E) H resl R res2 R res3 R| 4 BEHIND RESCNT
rescnt (57) 0l] resO C |resl C |res2 C |res3 C |res4= |(at D)c |res5 <C |res6 <C |res? | VLBA CORRELATOR PROJECT
RESET THE RESULT COUNTER 8 1 11
resclrs (56) 00 Je=® res9 reslo res NATIONAL RADIO ASTRONOMY OBSERVATORY
resO resl res2 res3 CHARLOTTESVILLE, VA
adrfrst\ (79) 01 RESET THE DELAY FIFO'S Title
fiforst\ (67) 01 RESET THE INPUT FIFO VALIDITY LOOP MAC TIMING
Size|Document Number REV
* DRAMBL UNLOADS THE NEW BASELINE WHEN RESULT 4 FROM RESCNT. (SEE FIRPALl1 6E ON SHT. 1) B 56000L031 (LO31D35 . SCH)
RESCNT IS PLACED SO AS NOT TO ALLOW THE NEW BASELINE LOADING UNTIL THE USE OF THE OLD BASELINE IS DONE. (SEE SHT.S8) .
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