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Rol 8 I/02 I/OF7 LDCK UNCK
I/03 1/04 17 RSF3 4 13 DRAMRS3

LOCK 11i I/OR I/OS 18 5RF4 " Dl Q1 12 D MRS4
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: . . 15 Rs'7 .- 9FRS7 5 /.. / 16 -E-RS'8 ADRFRST\ RS

S RS8 6 .........S 21 RS'9 S
S RS9 7 I/O1 I/uoF " RS'I0 LDLYLDCK 3 LC UC 15 LDLYUNCK

RSI0 8 1 I/O 7LCKUC
I/03 17 RSF7 4 13 DRARS7LOCK 11 I/ 04/O 18 RSF85 DO Q0 2DRMS

/06 19 RSF9 6 D2 Q2 11 DRAMRS8
CKBG 1 CLK 1/07 20 RSFI0 7D3 Q3 iiDRMRS90

29MA16H-25PC
P .9 PUB81 DE FULL 2

5E 1 S EMPTY 1
... .... ")l~ 16 RS'I TO LTA

I A

Y 74ALS232A

0001 111A3 1Y3 4 R'
• R \8 ? .? i--wR\, R\, USED ON SHT2.
DSUB0 1i1A4 Y1 9 VRAM3
DSUB1 1312A1 2Y1 -- VRAM4DSUB2 11 2

A

2 2Y2--5-VRAIM5DSUB3 1 2A3 2Y3 VRAM6
001 72A4 2Y4

GND 10
1119 -19 20

uCl6out uCl6oun ... 74ALS244'uC in )uCl6in PALCKI16 PALCKI 6

rLFIFOR\ BLFIFOR\ L DRAM RESULT DELAY FIFO..... 4F 16 DEEP

TES TESTAD SY 9 T

FIRST FIRSI\ OUTOT OUTSTBLLYDE 94EY501

. ...D IbeRESLD\ 3 A 14 RS0 4 I 13 DRAMRSO
C 32A CB A 0 0 Dl Q1

CK 2 1 8CK32B C 01 RS 2 D2 Q2 12 DEAMRS

DR PC SEQ PU 7 ENRCOS EVERY 2 uSEC 10 E p | | PU8 I| .. ....LL 2

DR PC SEQ 74AL163 74A15232A

TALD1Il/CLE 01 23 004 IBLFWE MITE OEAD -

WR\8305 RESMODWE WRTCT15 03 8 MO o . . S
4RT E R AB SED I QN14/04 ADD20ERl oD S

LTARESULTMODUISUS-19-LADLD'2TAD 01 D
1AT0 5 ITDEMM I10o DO '|-|" 6 E 0\8 3 3 0 2 E Q2

03 L Q2T L R UBARY 000 1 7 0 . 17 3 R S 4 D '4 27 03 3 .
0328 0Q1201's07 4 Q4

WR 8 0 E MD W SUB15 / ± u 1 RS 8 uD '0

W R T E24DI8 0 32 D O Q 0 ]
D'3 3127 1 SUBARY0 RS0 8 9 1--RS7 uD'5 261D 1u D ' 4 2 7 

I
D 4 Q 4 1 7 S U B A R Y 1 R S2 1 0 9 I 0 9 o 1 4 R 5 u D " 6 24 DI 6 Q i

u D ' 5 2 6 
1  

S U B A R Y 2 R S 2 1 1 ... ...01 0A D R O 2 D 7 Q 7uD'R 241 - Q I -9-STOPLOOP GNDI3 I112 / ADR0 = A3 I r'AA0MMO Al 21 . 01 * 18 QOADRODA3 ADO D828 PIN Q8 22V10 SEE PIRFALi 20 FULL EMPTYFULL EMPTY 2 LIO RESET RT 2
27MOIT SYNC COUNTER DA MPM

FROM PC SEQ BLFIFOR 22 H ALF223 PUS CHECK MODULUS E. ... D
2 WIDE GND RESET T BEFORE REGISTER. 7C4-PCEXANDaeu CAN COUNT MOD 8 - 2048 28 PIN

BLFIFOR\ " 
l  

7C429-40PC
SUBARY[O. .3] TO TAP RODEO..2]

LTABL OR DRAMBLRD O 1 WEIGHT ADDRESS GENERATION. SHT. 2 0 2048 w LTABL EVERY 8
1 32

LOAD FIFO'S ON AN INTEGRATION CYCLE BASIS• 2 64
3 128
4 256
5 512
61024

7 2048
SEE L031DI5.SCH FOR PAL DESCRIPTION•

ADRFRST\

S I I BLI
SBL2

16 BL4i ,BLL
, BL L

, BLO

19 BL4 BL7

13

21

23 PU8

VCC

REISTOR

PU

7F 16 DEEP
ADEPEST --2CROT...... \ 9 RS I -8 MHz

RSO 4 D 0. I13 VR

003 6 Dl Q2 10 RA
0S 3 Q3 1

vO D FULL TO

EMPTY 14 VA

34B

DIN0 SO
DIN1 SI
DIN2 $2
DIN3 QO
DIN4 Q1
DIN5 Q2
DIN6 Q3
DIN7 Q4
DIN Q5
DIN9 Q6
DIN10 Q7
DIN11 Q8
DIN12 Q9
DIN13 QI0
DIN14 Q11
DIN15 Q12

Q13
SD QI4
LI QI5
L1
I0
Ii

CLK

TMC3210J4C

i FROM PROGRAM SEQ

L031D06.SCHDRAMS &be INTERFlCE
)AENBL \
BENBL\

F[0..31] S[0..311] [0..7]
)FSTB\ TOuP[0..7] uADR[0..19]
ADRO u.3] GADR [. .191
ADRM[0..9] beADR[0. 10] bARO..10]
DLYUNCKTO LOGIC ANALYZER
DLYRST\
DLYLDCK
bADR9 bBLN1.7bSNAPOE\ beBSLINE [0..7 ]
DELTOA

TAPE VALIDITY RAM VTAP WEIGHTS IN TOP OF RAM
2Kx8

2413

VRAMO 
M 

AO M 9R3

VRAM4 1 14 0R4

VMAMS 6 A4 04 19 MS0

V 5AM3 2 A .3516 R
VOAM7 1 A4 D4 17 R7

VRA6 2I A6- D5 -6R14

VRAM 8 23A7 D7I
" - 

R1

VRAM9 22 AS
VRAM l 1

1 o

GND 10 05

VOE\ 20 /
MR 2 WE24 FIR

CY7C128A-20PC
26B

VRAM0 A . D. 9 R
VEA2 61 Al Dl 11Y RiO

VRAM3 I A2 02 1 31
V - -rA3 03 -14 R12A4

9  
042 5 R15

V "MS 2 S 0 l1 1

VRAMS23A7 07

VRAMAll

VO 0CS
VO OE
WE2WE 24 FIR

CY7C128A-20PC
27B

VRAM0 8 Al D 9 R26
VRAM1 6 I5Al 01 10 R18

VRAM35 A3 03 14 9

VRAM4 4 A 04 1 R21

VAMS 2 AS 05 1R22

VRAM723 A7 07
VRAM9 22 A9

VR11 i8AS0

D0 10 CS

VOE 20 OR

RI W 24 PIN
CY7C128A-20PC

VAM0 8 l 00.H 9 R24

TEI2 1 Al DMINI R25A2 02VRAM4 4 04 R28
VwMs 31 AS 05 19 R29
VOAMS 2

I 
AS= 05 10 -- R30

V-RAM7 1 A7 07 17 031
VOAMS 23 AS ''
VRAM2OI9

-

All

VOS OR C
QWR 2 MW 24 FIR

PU24

STATl
STAT\1

beFHF\ be8FHF\

beDON 4 IbeDORE
beDINCLK\
RSRAMOE \
SUBOE

[ RCNTENBL
CK8D
CK8E
.CK8F
beRAMWE\

OBSERVE
c OIuSTIC

BEIMAG

\ beRESLD\

L031D06.seh

BEIMAG FOR DOING REAL THEN IMAGINARY BE ACCESSCONTROLLED FROM SEQUENCER. COMMON FOR RAM LOADING
BEBANK\ SWITCHES THE OUTPUT BANK UNDER
SEQUENCER CONTROL. beRESULT0 uADRO COLuo

beRESULTI uADRI COLul
beRESULT3 uADR3 COLu3
beRESULT4 uADR4 COLu4 AID-DRE

IsISLO 0M18 ADRlIROL 00 IARDM

beRESULT5 O uADRS COLu5
beRESULT uADR6 COLu6beRESULT7 uADR7 COLu7
beRESULT8 uADR8 COLu8
beRESULT9 uADR9 COLu9 ADR SELECT

beBSLINE0 ROW~be0 uADRI0 ROWu0 ROW0 LTA RD/WR
beBSLINEI ROW~bel uADRII ROWul COL LTA RD/WR
beBSLINE2 ROW~be2 uADRI2 ROWu2 ROW1 LTA RD/WR

beBLMSB=0 beBSLINE3 ROW~be3 uADRI3 ROWu3 ROW 0 be RD
beBSLINE4 ROW~be4 uADRI4 ROWu4 ROW I be RD
beBSLINE5 ROW~be5 uADRI5 ROWu5 ROW u RD/WR
beBSLINE6 ROW~be6 uADRI6 ROWu6 COLu RD/WR

uADRI0 beRESULTI0 ROW~be7 uADRI7 ROWu7 ROW refresh
beIMAG ROW0be8 uADRI8 ROWu8

uADRI9 ROWu9

THIS FIFO ALLOWS A DIFFERENT BL ORDERING THAN THATUSED TO ADDRESS THE LTA. THIS IS USEFUL SINCE
THE DRAMS ARE 1/2 SIZE HERE.

DRAM BASELINE FIFO DRMBLRD DRAMRS [0.. i(3E

uD 1 5 D1 Q11llllBL

uD'311 3MBuD3 3 2D3 Q3 12 DRABL3
uD'4Q4716 DRAMBL4uD'5 26 D5 Q4 17 .....

uD' " 5D6 Q618DRABL6 BLMSB=(
EBLMSB24 -9D7 Q28 PIN Q7
DEPG E BMB2D8 2 I Q8 13 BLMSB SUBSTITUTE

SHT2 RESULT MSB
8 UL EPY21 FOR THE BL

2MSHAFBLFIFOR\ RE-T 23PU8

GND 7EXPAND

7C429-40PC
BLMSB=0 SAYS THROW AWAY THE MSB OF THE BASELINE.

128 BASELINES 2048 RESULTS BLMSB=I

BLMSB=I SAYS THROW AWAY THE MSB OF THE RESULT. KEEP BL
256 BASELINES 1024 RESULTS MSB

u o VALIDITYMi RAM ADDRESS
-2

EPARATE FIFO TO ALLOW ALL
VALIDITIES TO BE READ OUT IN
HE MAIN LOOP, AHEAD OF THE
VALUES FROM THE DRAM.
ALIDITY RESULT DELAY FIFO

8 MHz
BL DELAY FIFO

1 F VALCUNC

3 3 15

41 .. .. I 13 VR M3
5 D1- Q1 12 -- VRAM4
D2 Q2 11 VRAM5

1EFULL >2
EMPTY 14

74ALS232A
5F

iOI VCC OE

LDCK UNCK19 2 CO

4 D O .O 13 VRAM7 4 3
S D1 12 VOM 5 R4
7 D2 02 10 V AM 9 6 RS

D 3 03 oP SET 8 7

9 R8
1 01 FULL 2 R9

Y1 M RSIP10

74ALS23A

DRAMRS 0COL1ta0

2 0M2 YO l a2S

0] DRNKMRS3 COLlta3

14 A 0 4 COla

MRRRM 

RRRBBBBBMMGBN 

BBB7 

O~Llta7

10 ABL ROW01ta0

DRTABLIROW01tal

3DOA BLW R W06 a
2 D2AML4 ROW1 a4RM
15D3AB5 RW1a

OUT AN4 R W0D4a

13 DA B 0 RO 1i a
12 D 6A B O II a

11 DAML RO1ta

7 DrAML O1Ia
IMA4F251 ra

iolUx

9H
CKE 1 11/i 1 23 A ADRM0

ROwMoi oA02 2 I/l 2 22 B02 ROW01Ia
C "~~~l A 3 " 03 21 Ml COLlalMOooe AS4 54 '' F- 19 150B ROW0sI

COs !A IS 05r- 10 -IS - OLol SEE L031D20
RFRSH0 A7 7 IS 00 12 7 1 ADRMI SEE FIRPAL3A

ASELI 9 8 08 10
AL SI 09

10H

CK8E1 li " 23 A ADRM2
ROW01ta2 A02 21 0C 2 22 102 ROW01ta3
COLlta2 Al 3 I3 03 2 M COLla3ROW be2 A34 4 04] 0B3ROW~be3 SEE L031D20
ROWu2 AS 514 0 1 M ROWu3 SEE FIRPAL3A
COL2 A6 05 05 MS COLu3RFRSH2 A7 7 I17-I 07 E1 BADRaM3

ASEL0 8 B .-.- 10 ORML USED AS REG
ASELI91-ELO S LTABLRD TO DEGLITCH

RFRSH3 B71i1i

2V1 WO RINGING
10G

CK8F1 Ii C 1 23 A ADRM4
ROW01ta4 A0l2 12 02 22 B02 ROW01ta5
COLlta4 Al 313 0321 M COLlta5 SEE L031D20ROWbe4 A34 4 1T4 - 0L " 84 ROW~be5 SEE FIRPAL3A
ROWu4 A5 14 05 19 B5 ROWu5
COLuI AS 6I 05 --18 10 COL
RFRSH4 A7 7 0 1 ADRM

ASEL0807 I 0 A1 A6 PREBENB\ INPUT
ASEL J 1 S AENML\
ASEL2 101 0 J Ir L14 BENBL\

RFRSHSMA7 1Ill RIOBUFFER FOR PWE UP RESET

..... L. . S V * MD. ... . ..A. .. .

PRFENB13I

22Vi0
11H

ROW01ta6 A02 2 %T- 2B2 ROW01ta8 SEE FIRPAL3BCOLlte6 A1 31 I2 
- 2I

BICOLlt8
ROWObe6A344 1 ] 

1  

2  

ROWbe8

POSO 17 11 1111NKADM

El ; 1 0AS 95B5ROWu8
COLu--- A---6- 6 -16 -- 8 6 COLu8±o RS-- A7ly7BADRM8RF SHAELo 8 1I8 6 GA\

ASE-'TL- 19lO-AIEL-O2O10LGA\

PRESD0 OUBANKPROBABLY
22V10 NEVER USED FROM D3.

LIKE ABOVE WITH ADDITION ON L031DI0

MUX FOR BIT 9'SASEL LOGIC
SEE L031D21 SEE FIRPAL3C

CK8F 1 Il-CLK 01 23 ADAM9
THIS CONTROLS THE 18 BANESWITYCH 2O 21aASEIIPROM THE SEQUMACER, TOGGLIND OT A 1 3 03 21ASEL0
EVERY 131 MS. AS 9 5 14 041 ASEL2OUTBBANAINKOu A6 ENTOR M 2BANECoS Al2 IS 002 RSRAMOE\ TO REGI&2SELECTIOR. 

beBANK |17 07 17 SUBOE TO REG 3
FROM PC SEQ PREASELO I8 08 10 uADRlI beBLMSB DE RESULT

PREASEL2 10 Ii O014
FROM FIFO BLMSB 1Ill

FROM uP TEST 13 I12
FOR RADIN Ill..

m
L031DOS.SCH 29C327 FP CHIP

R[O..311

-g r n 11 S[O..311 
F[O..311

FROM up
T712 r a 381 

FP[O..381

CK8D 
FPCK8

TTTr 
nFZnMr

vi.G .1 D" a&CH/4 zzpDRAMCTRL]0. .13]
beD ]O..31]beD\ [0..31]

ICTRL [1..4 ]
CTRL\ [1.. 4]

;REQ*
REQ*\
;ACK*
,ACK* \
;ENDIR
ENDIR\

IEEE1L''P 'CHIP
11-7-) r 0 11

FROM

IRONICS CARD

REO*

REO*\

ACK*

ACK*\

ENDIR

ENDIR

beDINCLK\

RSRAMOE\

SUBOE

RCNTENBL

CKSD

CKBE

CK8F

(WR\8104) beRAMWE 7

OBSERVE

10uSTIC

BE REAL OR IMAGINARY READ.

MSW FIRST beRESLD

PTAT

STAT\I

I

_-i

vcc

R10

RESISTC

PU10

BEIMAG

DELAYED SUBARRAY

IT ADDRESS

TO LTA

INPUT FIFO

CONTROL

ASEL[0..2]

0 BLMSB=O

1

2 BLMSB=1

3 beBLMSB=O

4 beBLMSB=1

5

6

7

PU2
PUI0

ROWOlta7

COLlta7

ROWllta7

ROW e7

ROW1be7

ROWu7

COLu7

RFRSH7

ASELO

ASEL1

ASEL2

INUAEINPUTAFE

WX WR\'

RSRAMOE\ 4RRMESUBOE SUBOE

TAP WEIGHTS FROM
PROG SEQ OR uP

AENBL

BENBL

wro 711

DLYJNCK

DLYRST

DLYLDCK

bADR9

SNAPOE

DELTOA

SNAPCE\_ _

L------'-v-r- -L, -SNAPCE\
iT. tn_ i i

beBSLINEO ROW1be0

beBLMSB=1 beBSLINEI ROW1bel

beBSLINE2 ROWlbe2

beBSLINE3 ROWlbe3

eBSLINE ROWlbe4

beBSLINE5 ROW1be5

beBSLINE6 ROW1be6

beBSLINE7 ROWlbe7

beIMAG ROW1beB

VCC

R2

RESISTOR

PU2



VCC 8 uD [0.. 71]-VC 6A HA D (7 9A 5A
31 E39 PS 2 AS BO 18 uD0 3iDO -o 2 AS 10 AS 00 i1 PO

38 Pl 3 Al B 17 uDl 4 1 01 Al 9 Al D 12P1
1C P0.1 37 P2 4 Al B I 16 uD2 7 1 

6  
A2 8A D1 13 P19 inXX1 P0.2 36A3 2 I.. .215 D381D2 Q2 iQ A2 D2

Xl 0.25 15 03 0 2 A4 6 Al D32 15 P3
PO 3Al B3 D BC.3 D

PO.A5 P3 14 uD5 1 D 4 04 15 A AS
18O. 34 P5 7 I 13 D5 4ID4 

5
I15 AS 5 A 17 PS

X2 P05 33 PS6 8AS R5 12 IDS 17 05 05 16 AS 4 18 P6
P0. 76 32 P7 9 AS R 11 uD7 18 0DQ6 19 A7 25AS 06 19 P7
P0.7 A7 B7 07 07 AS 25 A7 07

HOBEST 9RSTAS
RESET . 21 AS.I1 ATOB 00, A1 21A9

INTEGRATION CYCLE RESET P 21 A9 B/ 19 ALE 11 G All 21 A80
FROM LTINTST T P21 22 A9 OR All 23 All

IN l0T .2T23PAll3 3224 All 74HCT25_ 74ALS373 Al2 2 AllHCBEY14, INT P2'425 Al2 ATOB=/(A15*(RD+PSEN)) A13 26 All........ 1 TO P2.4 A1

T1 P2.5 All A I A14
P2.6 27 A1 Al 2008

P1.1 2 PlO P.1. 7 28 A TO ALSISS WE '2. W
. 1 0-2OMEMO 2 cs

P1.2 RD 7 1RD\ TO5E8 FROM 5E12S GE

uPINT 0 S NP1.3WR 9 2 PSEN\ 0 [® WR\' CY7C199-35
FROM PC SEQ 6 P1.5 ALE 30 ALE MEMOE\ - (A'\15*RD + PSEN)\32K x 8 RAM

P1. ATXD11 B TO A IF READ AND UPPER MEMORY (8000-FFFF).

8 P167 TXD 10 TXD
P1:7 6 EXOT AXD

TEST FOR READING RAM ADDRESSES A15
0000-7FFF 0 PROGRAM/DATA8000 -FFFF 1 I/O

9C
STOPLOOP LOAD SIGNAL TO LTABL FIFO A0 I -FA vO 15 5 ¢

beBANK TOGGLES EVERY 4 x 131 MS.

8C
AS 1 i5 RD\8000 READ F BUS VIA CROSS BAR
Al 2 YOu14 RD\8001 MISCELLANEOUS READS

A B i 1 RD\8002 SPARE
Y2 12 RC\8003 SPARE

PU9 11 RD\8004 RESULT REG1
- 1 Y4 10 RD\8005 RAM REG2

SIL 555 2A Y6 7 RD\800 PR

ASE f 'LS SL800

0 2 Y 1 RD\8007 RD\HCB

74ALS138

4B
1 Y 15 SEL\8000A9O 14 SEL\8100

A10 3 13 SEL\8200 SPARE
Y 12SEL\8300

01 YS SEL\8500 SPARE
GA Y6 9 SEL\8600 SPARE

02A Y7 SEL\8700 SPARE

uP 24 BIT DRAM ADDRESS REG
ALSO USED TO READ AND WRITETHE RESULT RAM ON SHT. 7
STRAIGHT THRU ON READ.
STORES ON WRITE3G

uD1 4l 1 28DuADR0
D' 254A2 D29.17.0
03..C3.1618uADR2

32 BIT PATH FOR WRITING RSRAMOE\ uD4 8A 5 16 uADR4TO DRAM OR FP CHIP MODE uD _9 A6 -B 15 uADR5VIA INPUT FIFO uD 1 7 714 AR

BC'S 7 Dl Q5 19DO
R6ADQ6
u.1.. . .....1 D1 3GAB I ...

uD' 2 D7 Q 1 D2 GBA
OLE INPUT BD 4... . 200CA

uD GO56ID 5 Q5 15> ....P 0 52 SAB

31A B736 17 DBAD CB

uD'6 8D7 Q671 D6 GND 22 SCBA

..'.0. 1D8 9Q8 1 BD7A4 Lll

74ALS57 uD
GO' 01UQuDi40B1920o uADR8

IF02 0 7 1A20B5B10 14 BADR9
C'3 50 03 16 601130731 18 uADRI0

31A uD3 BC' 60 SuADR0
BC'S 705 5 14 UD40813
8u' 

D

05uD5 9106 014.
BD ' . D2 Q 2 01.A515

D' S 3 Q 3 1 D 0 u D O 7 2i i " " " " "7 1 9 A D R

10'.1.3 o o 18 1 0 l0
oC'3 5 03 Q4 16 D10 19A8B816 BADR1

uD'4 604 Q5 15 DI2
D ' . 7 1 Q 64S PDA RE3 . . . R EG-

CD' 7 Q7 D14 1\8005 10uDO'H7 9 Q D1510AAB
PU2 22 A-1 0W- \8001 I1 CL

K  
PU2 2 SAB _

74ALS574 74ALS652

32A 3H
uD'0 2 D1 19 D6 uD029 Dl 1 19 uADR6

3'1 7 D2 2 1D77 uDP (3S D2 E2L) uADR7
uD' 2 4 A Q 3 118 uD204D3 3 7-uADR18
uD'3W5E 8DST B S I T I PTD19F uD D 4 15 FF--E-uADR19
uD'4 6 0 8D2005 05 iN S
uD 15 9 10 BC'S 70 13D21 uD5 7OVTD6R63 I)SPARE

uWTI8 D7A S -\D22 uD6 8D7 7 13 . E L

TO 7 DRAM 23 DAAFO08 08 TO PAVRE CI

PREE OL SPARE
WR E IT N B11 Y C L K I G . . . . .1 C L K I . .

TOBPL.57 TOBS. 00 531

33A

FROMSHT 2 lAl lYl 18 805

uD'l 4146 102

IA2 IY2 14 D26uD'2 IA3 1Y3 1 D27 FP[0..38] CONFIGURES THEuD'4 131 2A2 2Y2 / D287C 29C327 CHIPS.
uD 321 2Y1 7 D29 uD'0 2 ]r 19 FP33 (ENI\) o

u O: P 2A1 2.Y. 104

TCP_132 2 2 2 Y 750uD'1 218 FP3 (OES\)

T15P 2A3 2 YY3 US ___________

uD'7 T 7 2A 2Y4 Y D31 0uD'274 D31 17 FP35 (FSEL)A4 Y4uD'3 5 D4 Q4 I6-FP36 (RM0) U

AR\8003 STROBES INTO INPUT FIFO uD'4 6 H R15 FP37 (RM)
1 110uD'5070D5 Q 1 "FP88 (2R2)A2G uD'6 8 D'17 Q7 i13 .... TRL3 (I0)1

WRITING 74ALS244 CLK\ FOR uD'7 9 D8 Q8 % 12 DIVCTRL4 (I1)ITO DRAM DATA FROM " TO DIVIDE CHIP

uPREGOE I
K

WRITTEN BY WR\8302O
WITH PAGE 74ALS574

32 BIT PATH FOR
READING DRAM

ITOuP[0..7
|  

T uP .. 7] [0 Zl -D[0..31]

F BUS VIA
CROSS BAR LOGIC 6C
FROM SHT6 TOuP0 2 AI IY118 D

TOuPI ].. .. i16 uDIOP 41A 1Y 16 D TOuP 6 1IA3 IY3 i14--uD2
T~u 3 8 .... . . I12 uD3

TOuP4 i1 A4I2YI '- uD4
TOuP5 13 I2A2 2Y1 D
TOuP6 15 i2... ... l 5 uD6 wro 1
TOuP7 17|2AuD7Y. . . . .. uADR[0.. 19]

2A! Y uP DRAM 20 BIT ADDR
RD 800 1G /

1- 2G
IA4,3 AND A6, 5 SPECIFIY THE ADDRESS AT THE CROSSBAR

74ALS24 EACH TO 4CHP FOR FANOUT
SELECTION ADDRESS

0000000 8000 A3 ADR0 ADR[. ]
101010008Q28 ADRI

2 1010000 8050 A5 ADR2
iiii1000 8078 A6 ADR3

28B
CKD l/OLE 012 INTLASTB

2I2AONT2D 2 IL 0 2 1 INTLASTB4C 
RCNTENBL ~3 

2 NLAT 03 D TNDRIT IRE 2 OA 0 YO18 BOO4834 03 20 INTLASTO
IAPSTPLP 4 lA2 1Y1116uD1 IS- 1 054 INTLASTE

de17 uPT i6AIA I 2 
I1 8  

O5 8_
-
INTLASTF

eDONE 1A3 Y3 1 I6 06
11 8 7 0717 INTLASTO.. BLAST_2AB 08 16uD478. ....LAST

13 AI2Y175uD5 o 22013
SPARES 1S32A2 2Y2 ID10 9 09 14

2A3 2Y3 OI0 O10
170 2A4 2Y4-1 071Ill

RD 00112lRD 80 0 V 22VI0 See FIRPALI2.ABL
20 DELAY SIGNAL TO INHIBIT WRITING

74ALS244 INTO THE BACKEND FIFO.
MISCELLANEOUS READS de 21B13

COULD READ TWICE TO MAKE SYNCHRONOUS

VCC GND

4.7K

PU9

-,n, fn 7

BC0 2 { AI IYI lB BCu'S
BCl 4{ I 1Y216- BD"'1

BC I A3 IY314 B'

uD3 8 uD'

B I A4 1Y412 B'
uD4 11Ii T 9 BC'4

B5 2A2 2YI
BD6 15 2A3 2Y3 5 S BCu'S
BD7 17 2A4 2Y4 BuD'7

WE\8100 25 BIT BP

Al 2 14Yl" WR\8101 DRAM ADDR
Al B Ti213 WE\8102 [REGISTER

12 WR\8103 38 BIT FP
PU9 I Y4 ii WR\8104 beRAMWE\

1W\Hl0S SPAREW" G2A Y65 WR\8106 SPARE
SR 1 G2A Y7 WR\8107 beRESLD\

74ALS1388B.. .....
Al 2 A Y I WR\8001 FOR WRITING
A2 Y2 13 WR\8002 TO THE uP WRITE REGS

YI . .\800 .& INPUT FIFOPU9 Y4 WR\8004 SPARE
YS10 WE\800S WRITE IN OLAC RAM FIFOWE 1 Y5S ---- .. ..... ..W ' G2A Y6 WR\8007 SPARE

SEL 000 G2B Y7 W WE NOB

74ALS138
9B

Al ;i WR\8301 PCINT\ TO INTERRUPT PC SEQUENCE

A B W\8302 PROGRAM PAGE REG OUT1 R\8303 PROGRAM PAGE STROBE

PU9 YS W\8304 LTA BASELINE FIFO"''... I I iWR\8305 LTA RESULT MODULUS FIFO

WE ' 01 Y5 9WE 8306 DRAM BASELINE FIFO
8EL 0 G Y7 WR\8307 SPARE

74ALS138

SIGNALS FROM LTA'S FFT SEQ

I 22B I15D
W/O 4 CYCLE GAP 2 =' == 23 C16 2

i  
18 RIS SCK81 ,= - D. 1 Q 122C6" NOTUSED 141Y 1 CK8A

.... 41D2 Q2 21 NE AGE NEW PAGE CLK -"1-1-2 1 -Y2'1' CK8BVCC NEPG 33 20 C8B I y3 12 CK8CCK8 -41 D4 8Q4 1 IA A41 41 9CKD
C8A 7D5 Q 18 C8A" CASWS 7R1 ' D6 Q6 7CA 2A2 2Y2 5 C

RESISTOR FOR IF DEGENERTE LTA 4.7K C8A " 9 .. .. 6 8A""' 23 .. ... KFROM LTA 10 D B Q8 15 ------ Y... ...
FrSI- '=. 11 D10 Q1Q0 14 DETERMINE CAS SHAPE 1 1G /..... .91 "-1,I 2G / w/o 4 CYCLE GAP

GNDi

74F821 I 3_ 8
WR803 2

I  
1%L0 -- T TO INPUT FIFO.... 9l_ _ 0L L ° - T 25022

74ALS08 /_._/ 082040
08203974ALS02

13C TAP WEIGHT
PS0OPC0 8.Al 00 9TWO

P82 P02 Al U.. 11i T2
P53 P0 Sl 02 13T "CLAOENDL\

P84 P04 4 AS 0414 SUBAUNCKP55 P05 AS 05 9315 CLACWE\
PS6 P06 2 AS 06i 16 SPARAPS7P07 

1A 7 SPARE 
IPAGES 23 AS /

CAKSC 18 APAGE All /

P Vll 220 A01

12D

SUBARY0 4 DO . .. |13 DSUB0

SUBARY2 6 iD2-- Q2 /1lDSUB2
SUBARY3 7 D3 Q3 1/0 DSUB3

] BARY S [ 0 . .3 ] " " EMPTY 1

FROM FIFO WITH RESULT 74ALS232A
COUNTER MODULUS. DELAY FOR TIME
LOADED BY uP IN LTA.

T
TR I -STA

IN PARALLEL WITH INPUT FIFO -Irp Mrn r F; VRAM[0..6LOAD CLAC AND TW RAMS IN PARALLEL TSEL OF 0010 FOR CLAC FORCESFIOS lDES0TAGTTRUVA STEADESBST
_ 1II9 1 '-DSM 12C THE VALIDITY RAM. IT IS149AM EDGE CK8C I1 .... .. 23 FPI3 (TSEL0) TRI-STATED WITH THE VALIDITYWR 80 II -- RST I P I -, .... r- 0, 212 FP14 (TSELI) ADDRESS ON SHT. 1i. _. 13 3 1... .. I- .... PREFPI4 3 12 02-- 2u 1FPI5 (TSEL2)LDCK UNCKPREFP S 1II34. 03 0o 20FP16 (TSEL3)

A-74LS02 u D0 Q0DO Q| CLAC I.. . 05 _ 1 -- 9 i-VRAM0 VAM RM .. WELSE .. HIZ . ....uD'04 D1 Ql13 W 6 061 RD' 7D2 Q2 10 W B17i " 07- 16 CLACP\
D3 Q3 W2 c) I8I 09 1 REG GIVES DLY AND PWR UP 1TWADROE 10 Iii 0 1 O009 ..........

SSNAPOE\ IS ALWAYS 1 LATER THAN A SNAPCE\ FOR RAM BANK 7

NEED CLACENBL\ FOR WRITING IIII THRU 327 !
CLAC FOR EACH TW IN EACH SUBARRAY | DLYUNCK|

...............NG AP ......GHTSI 13EII13..... S 9 RST / 1 -
2_12 A0 D0 5LCK UC

A2 D2 ±A3 D311 77 4 DO ll13 IESNAPOE\

6 A6 I10 CLAC cLAc\ 7 D3 Q3

10JI.NUNN9lNSSL 
7C123 12 NS F399 SU3_N.S

7 cY7c123-12PC 74ALS232A 89 NS OF 125
DSUB[O. 24 PIN 300 MIL

O 5E ON SHT. 1
.TE BUFFER WITH VR.AM

DIV SIGNALS
nr[mrrn 4] DIVCTRL 0.4]

nTrPTr lBACKEND CONTROL 

IC MXADESSLC
WE 8304 - ....W LTA BL FIFO WR\ 19D C23 ATO B P CONTROL A

5 E LTA RESULT MODULUS FIFO WR\ PS8 PCI A0TH
WR 8306 E D WR\ DRAM BASELINE FIFO PS9 PCl 7 A 0 10 PREASEL RN

: F PSl0 PC2 6 Al 01 3
P~lP3 IA3 03 FREA...ND. NPUTAFEI IS1 0 5 19 LOAD\ ONP\8104 WEITE RESULT RAM PS12 P 4 4 O - --14 18 uPBR\ SEE L0 09

eiuw P813 PC5 A40 5 POLO PREBEND STOPLOOP POLO S O
A5 515 PLD . ........ PCD 7T 07 IBPSTPLP READ BY uP

P814 P06 2 AS 05 16 SE uPBR SE PBR 8|18 08 16 PAGES

W4\8107 e D AEL O 07 17 DLT.... PREPAGE0 91 15 AI1PAGEl CLOCK ENABLED
RESET THE BASELINEANDCMODULUSFIFOS PAGE 23,uA- PREPAGEl 10P 09 - 09 14 PAGEl PAGE REG

PA"P 8A2218EDRAM0ADRNMUX CTRL PREPT
PAGE 7 0 1 C VD O T SG LG P2 A

P1 CK8B 18VS RPC
ADDRESS SELECT MUX ADDRESS Pl 0 L NT SQBAC Ou PCFE DR

P619 P03 5 ARR04 TEST DE uP
TF RESL .2] NA I PCLD\ LOADS PROGRAM COUNTER

P7C245A 2T OE\ TO DIVIDE CHIP P861 P05 3 15• ~~~~~ ~~~~20D PS6P0 1.. .I9/ CLI MN

PS 6 PC0 AS 00 PEFSTB\ I UNGATED uP READ STB P862 P06 2 A5 i0 1 -- L IRESC E
PS7 PC1 7 7 SPRE PAGRDIVIDER OUT REG CLKE

PAP 2 1 CDIVCTRL0 PRESD , SD STARTS DI V3 2 1 Al 0

Al 2C27C1B18 704ACS

S 9 PC 3 51 T413 D IV CT R L I L 0 , D IV ID E R M O D E SE LS4. I
PS20 PC4 41PO4RR U T R ODIVCTRL2LLG, DIVIDER MODE SELCANALYSERTB 15
PS21OPC553 14 Ir -9u P lNT0 INT u P TO LOAD FIFO '6 6

160 180 PS22 PC6 °A 00 16 FP (ENR\) PS 00 CE W E
PS23 PC7 10 FS7 7" 1SPAREPAGE023 P-'PA10 TIAD-'-~~~PAGED023 A8 . PG1227PAGEI221 I "PAE91 

I 8

uS EP9DQNDL Q 1 EP1 6PAGE2 2 Al01 9 1 FF (TRL P866 P02 Alo71
uD'0 21 Q2 I19PC-EL0 

k_ CKBA 18 CrLK/ _ C8 1 w |724A I 4

uDB2R4 P 2 8 P 3 3417(PCLIN _PPU l5 20R __-5IA T RS SBI NPU4 IP8
uDL A3 5T 1 3 P4 F S 16 PCLI1P88 P4±S 0 1

... . 15 PC.. ... I 1 PROGRAM COUNTER ..... ...... AN....ZE-R .... DIRECT)
uD'B7S D6 0614 PCL 0I PC TO S 2T 6 3 7C245A INPUT PPSIP 5 /1_RNT

uD'79L7D8 T12 PCLI F SINCE PHASED CLK FOR P P05 P830 P0 20C E P 05
U A 0 16D 18D PS24 PC0 A 06 17 FP8 (RFSEL ) PS64 PC0.

PCINT\ TO INTERRUPT WRO830011LLEPLI 3 114 EPC 2 A IT S PCO PS25 PC P78
1 0

L
F P 2  

(RFSELY) PS65PCRO
PC SEQUENCE DE 22V 0 P8 0 A PCLI 402 1 L13AEPCI94 l A T Y 16 PCl PS26 PC2 62l 02 O1 1 FP3 (RFSEL ) PS66 PC2W R 8 3 0 1 u P B R \ |" P C L I 2 5 ' m 1 2 B Q E P C 2 6 I $ P C 2 P S 2 7 P C 3 5 1 3 F P 4 ( E N R F \ ) __ P S 6 7 P C3 T -I 1 3 F F R T I P T F F

S7 4 A L S 5 7 4 P C L I 3 6 1 1 E P C 3 82 P C 3 P S 2 8 P C 4 44 F P 5 (P S E L ) P 56 8 1. .II DB I_ DA ISEQ BRANCH REGI DI I" - 15llS 11 1A4 1Y4r-- PC4 PS29 PC5 3I A4 04 15-FP6 (PSEL1) " P569 PC5-e -Y sRNE L. ....

I PREVENTSC BUS1CONTENTION

S INTPTG 16C PUll 7 0 0 C 5ps30LPC6 2T16 FP7 (PSEL2) PS70 PC6
ENP 2A2 2Y2 A6 06 O lU I

PU9 12DONE 9 2 1PS O P eG 8 1 . I_/ . . -t P1 PCI 8 9 -- FPS (PSEL) TPS71.PCI.H

P833 PPi 77AlK0 10PREFlO(TSLAGEP73PAi 7 0EDYD
INST1 CS3SA4P024AlB 1~ PE~S(SL 84P2 SA 2~ ILLO

PU9 11D G 19R 0PTOGGLES3 LP0 S Al 2 13FiP82SPC2T6RL)1-1PLOADS P03.5I13/L/LYL19 BITPAGE1A22'CEuu PS83 PC3 5- u 13 i ~ PAGE2 21 PAGE221:

P8 6 P01.A 3 4 FFSOS L)CS7 A3 030 4 3 CLR 4 A0 3 4L L L

L QP P A O F0 L Q (S8)o7C7P5 A4 04 AS04 OL1NC I2GHAGR RELCTODRA
AS 05 161PP AS05 74AL1746 POU8O6 PC6 2 - _0MB7DA7AL54PU 2I. IWp ?

G P PP89P717F2 A7 07(L) N S9P7 1 7 AAQAD AFSO8
DONEPAGES23A27A807AGESI2 

A0QB7/I. . . .T
I GE 22 A I PCLI6 t1ic 

2  EPC6
V 7C245A N 7C4AD M4CYL DY

FROMVPC ROMPA E2212 A9AllPPCLI7AGE 2 A8 C AD LSTS AR .. ..T RESETPCINT DONE A10 D III I 5 PS32 PC0 8 9 n~ PREFPI3 (TSEL) T PS72 PC0 1 0 
9  

L S\ICKB 8 lAD. 171, PS33 PC1 71AO 00 10 PREFPI4 (TSEL) R PS73 PCI 1 1 ELINK

EPUll2 iCL FllPS34 PC2 L6 K l 01 PREFPI5 (TSEL) U PS74 PC2

P540TPCIT8AS 002 F1 I

1ROMREGOE 1CK CPS35 PC3 5 1 10 F F8 (T I ( C 5 PC3 58E N A.... L O A D C L K 9 P S 3 6 PC 4 4 A 3 03 14 F P 9 (Q SE L ) T P S 7 6 P C 47C 2A LOAD PS37 PC5 4 P810FP 0P(QSEL0)

P545 AP0553IP8103 P07

PS38 PC6 2 A 6 0 16 FPll (QSEL2) O PS78 PC6
REGA FROM uP 74F I63A PS39 PC71 A7 07 7 FP2 (QSEL3) N PS79 PC7LPAGED 23

i 
A8 - IPAGE0 3 O I TDFS

\
. .. S. EE

PAGE S22SA9 GRTPAGE 221ATA 2
P AAGW 22A10 22Evcc G

Pull2 INT /PUll21 T I8MzFO TAGTTR

O llP21C PSLF21C
PS4 PCI 8 .. .. 9 FPIS (I S P
PS41 PC1 'Al 01 11lFP18 (1 5 99 02 0
PS42 PC Al 03 FP9 (I2 PSI0 PC4
PS43CPC--L\P -5P0 AS 04 15 FP20 (I3) - -P 3 51 05 P05
P S 4 4 "P C 4 4 A 4 4 U 4 F P 2 1 (I 4 )P I 2 C8 D T O F I R P A L 7 P S 4 5 P C 5 3 1 .A S O S i 5 'F P 2 2 (I 5 P I3)C

uD'P 026F1F 19 PREPAGE8 PS46 PC6 214 P6S6 1FP236(606 A
uD'A B PD25 1A1PREPAGEF3 EIPP479PC751P07A7 0707OFP24 (I7E

uDC2 4-D
3  

5 SASPREPAGE2PAGES23 8 A 07GE 2 ASO
uP SELECTS PAGE uD3 5 D4 Q4 16 uPREGOE\ OE\ FOR uP REG TO INPUT FIFO PAGE1A22 G PAuD 4 6 D 15 TO DRAMBL FIFO PAGE2 21 AK1

uD 'A7SDC 
U T TO 2 5AL L 

LOCK LTA BL T O 210A1 0uD'6 D7 Q6 LOBSK' TELL be TO NOTE RAMINCBL\ CKBA 18 . iG

SEE L03710029 SERPull 20 OLEK 13OT1 N ~ l 2 L

INSTALD8 Q .10.. .INSTTWR 830211 CK _ ENA I...
VLK7C245A 

SEL3D8FRTMN--OC 
14C2D2E

....... .... P .. . .. .. 0 9 FP25 (I8) i P
PS49 I T  A 7 lO1 10FP2 (I9) S P6DB 74ALS74 4 6DA 7APL 

C _ I-''P8 l P5091\ SPC3 iK uAI13 TACTA6 
RAS49i NS .

GEPA PU72C R | |5WN i-'-- p5 C F2 I2 =1n~ror.+n r~n ... . .. ..... ,...... ... ., om

.TB=/ (ALL* (RD+PSEN))
EMOE= /(/AIL*RD PSEN)

O0 HF\ INPUT
LY USE ON PAGE 1 (SEE L031D27)

UN

RS RAM ADDRESS.

V RESULT COUNTER CLR\
VRESULT COUNTER CE APPROXIM

FHAT DETERMINES PC BRANCH ADR.
]TERRUPT BY uP IS DONE
REFRESH EVERY i0 uS
INE AND MOD FIFO RESETS (2 WIDE)

"E---- 
VACUNCKI

S CLOCK TO UNLOAD THE VALID]
ALS32 CHANNEL 232 FIFO. 8 MHZ E
EC 7-31 NS DELAY

TO24-1045058

ALS32CK8 ? ALL(

OE
UISING EDGES STROBES ADDRESS.
CONTROL 14DA

EFIFOSO 2

CK8C 3 __./- --
74ALS 02

TO INPUT
TO 327 R

16EBCK8 ? ALLOWS

S4 6 DLYIYNCK DLYUNC
N

74ALS32 TO SHT. 6
514DB

4DLYLDCK DLYLDCK

NEED8 MHz FOR DRAM
74ALS02 C8A AL

SEPARATE CAS':
SEE L03 ID08I

127 TO be MODE 
SEE L031D1I81C0 

RCSOC

L 81l-o1 o09 PRECAS 1
3 7 i3 0 1 0 P R E C A S 5

sAI -04 1 13PRECAS5

3 A5 05 I15 CASWS
2 A16 06o 16 DLYRC

7 1 A6 07G 17 OEMUXA
3E OEMUXGE 2 1 1 0 1 I L A. ..

31 18 I.CLK --1 20INIT

7C245A
\FROM FFT SEQ ROM

2 DRAMcTRLI WE\1
_5 DRAMCTRL3 WE\5

7DRAMCTRL5 RAS\ 1
10 DRAMcTRL7 RAS\5

S VLBP.:::T;.

NOR OUT

NBUFFERED CK8J

245 OUT ---I |-
OR OUT

4ATELY SYNCHRONOUS WITH CLOCK TO FP C
SINCE ONE GATE DELAY.

CK8C I I

VALCUNCK---''_..-

ITY RAM VRAM -- X---
FOR PROGRAM LOOP. -
NO PROBLEM SINCE RAM ACCESS TIME

CSA ALLOWS SLOWER RAM

,OWS EXTRA HT AT DESTINATION REGISTER

CK8Ci I i
FIFOSO

..0 .o H 40 NS DLY

. 32719NS SO
0 HT

C408 FIFO SHIFT OUT
2BUS AT 8 MHz

S EXTRA HT AT DESTINATION REGISTER
ALSI74 10SU 0HTADR X-

7_ INS-DELAY
DLYUNCK

OH I I I

1OSO 5HT DLYLDCK

MUX OUT X---

MUXED ROW/COL ADR 232 lISO5HT
LLOWS FOR FAST BL CTR TIME THRU MUX

'S FOR STARTUP AND END
FOR DRAM TIMINGFOR PAL DESCRIPTION

22C

13.... . 0 23 DRAMCTRL9 CAS\0I1/' K 22DRAMCTRLI0 CAS\1
3 _12 _ 2 21DMCTL1CS\ 3- - 341 0 0DACTRL12 CAS\55 I 4O5 _19_DRAMCTRL13 CAS\8
61 6 0o6 $ eDINCLK\..

1 7 07 7 FIFOGE - SELl

II 1a1 s 8 9  " -09 14 VCE SELlqt I 11 10 14 1S GAB CIVOE SELl
P 13 112 INPUT FIFOl lz IDIVIDER OUTPUT REG
22V10 WO RINGING VALIDITY RAMS
SEE FIRPAL8.ABL

beDINCLK TO be FIFO

BACK END CONTROL SIGNALS
..... .DRAMcTRL[0.13

i
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FOURDRMP BO D

HAVE BOARD FLUSH WITH ENDS OFCONTRS
THE CONNECTORS ARE SPACED CLOSER TOGETHRTA NTELA

UlU2 U3:UADRO 4 3. ADRO 4 A0Q ADR A4Q 2

ADRi ADDi AlDQ DDR Al DQ2 AS R A1 lAQ 2DR2 DQA2AD ADR3 8 A2 0Q ADR2 8 AlD21 AR2 70

R3 A3 DQ4 AS A3 DQ4 A7
AR AD4 1114 6 ADR4 121 45 1 l ADR4 11A4D51 A2 AD4 1A4 6 A2ADR4A DQ6 20 Al ADR5 12 A4 205 AD529

DR5 A S DAR6 
A S DQ 6 20 AAAR 

22

ADR 14R ADR 1DR A51Q 2AD6AS DQ 25 A ADR7 15 A6 DQ7 2 A4 AD6 1 D725 A2ADR7 15 A3ADR 15 8 A6 A6 DQ8 25
AD8ADRS 17 ADRS

RS RS 17 AS ADR9 18 AS ADR9 1R AS DS~ A

HA\ RS ?-? A AS 27 RAE RAE 2 7 RA S\ 2

CAS\ CAS CAS CAS 2 CAS CAS\ CASCS A

WE E 2 WWE 2 w WI 2\ W W

THMS1000AES8 THM8lOOQAS-SO THI10A OTHS00SS

EIGHT RMP OR

HAVE BOARD FLUSH WITH ENDS OF CONNCOS
THE CONNECTORS ARE SPACED CLOSER TOGETHER HNO TELA

U1 U2U34
ADRAAO 4 3 AO ADRAAO 4 3 AS ADNAAO l DRA 2ADRAAO ADRAlI 5 AO DQl 6 Al AO AOPAAl 5 AO 001 6 AS AS8 AORAAl OQ 1 l DAl A ~ 2

AAAI A RA Al DQ2 AlA g DRA Al DQ2 AS AA10 AA7 S A25A2ADRAA2 ADA3 8A2 DQ3 13A DA3 8A2 DQ3 10 All A10 ADRAA A Q 0AS AS ARA lD21 2ADA3 ADRAA2 71A Q 10 A24 A ADRAA2 71 23 DQ A2 A12' A25DA
ADRAA3 ADRAA35 1 3 52 A3 ADRAA3 12 A3 DQ4 0 1 All ADRAA3 3D4ASARA3 51 2 2ADAS ARA 4A4 DQ62 6SDA6 1 A4 DQ623A4S1 ADRAA4 6A0 A0 ASA4 1 3D41 2ADRAA4 A DAA4 11 A3 DQ 16 A4 A 6 ADRAA4 11 16 2Q 5 1 A14 11 QS'

ADA7AS DQS A7 A27 ADRAA 12A4DS2ADAS ADRAAS 27 AS AA 17 1423APS 14A DS20A9 2

A 9 AORAAS 17 A ADRAAS 17 A9 DRAAS 7A DAS 1

RAS\0 RAE 0 27 RAE RAE 0 27 WAS RAE 0 27RE0 22OFTEEHAD WILNENTONDSSON

CAS\0 CAS 0O GAS CAS 0O GAS GAS 0\AOGS0 A

WE\ W \O 2 WE0 WWE\O 2

THMS1000AS-SO THE8lOQOAS-S8H0OOSSOTElOA ORU NTETPSIEO H OR
USUS67U

ADRANO ADRASO 4 AOD1 3 AO ADRABO 4 AO 001 3 AS ADRABO ODlARBO(A 0 2

RA2 A Q A lD21 1 DAADRAB1 0A2 DQ AA7 ADRQ3ARABl S 1 Al ADRAB1 8 Al SASl ADRAB1DAB sAB Al DQQ2 AlAB DA3 SQ A225DR
AA2 ARAS 0 A2 ADRAB2 72 10 A13 ADRAB2 2D3ARA2 71 2

ADRB3 A DRAS 
A 3 ADRAB 3 

6 2D3 A ll ADRAB 3 304 1 l DRB 
203 1 2

ADRAB4 ARAS4 S4A Q A4 ADRAB4 11 A3 1DQ4 16 A14 ADRAB4DB 11 A47 DQS 16ADAQA4 11A7Q41 2
ARAS7 S A7 ADRAB7 15 25 A23 ADRB7 5 AADQ 25A3

ADRB8 RASS 17A ADRABS 17 A7 DQ8 ADRABS 7A DRB 8A

ADRABS ARASS AS ADRABS 18 ASADRABS 8ASA

RA 7RSRAE 1 27 RAE RAE 1 27REAE1 7RE



FLOATS TO NOT-SELECTED

BUSENA 17
RCVENA\ 18

PUl3 2
BUSO 3
BUSO 1

PUI3 7
BUSl 8

/ BUS1 6

PU13 10
BUS2 11
BUS2 9

BUSENA 17
RCVENA\ 18

PUl3 2
BUS3 3
BUS3 1

PUI3 7
BUS4 8
BUS4 6

PUl3 10
BUSS 11
BUS5 9

4A

CDE
RE

1
IDE lA 2

2D lB1
2R

1
2DE 2A 1
2D 2B
2R

1
3DE 3A1
3D 3B

3R

75ALS171
2A

CDE
RE

IDE lA 1

ID lB 2
1R

2DE 2A 1
2D 2B 1
2R

3DE 3A 1
3D 3B 1
3R

75ALS171

.9 HCBO
?0 HCB\O

L4 HCBl
.5 HCB\1

.2 HCB2

.3 HCB\2

L9 HCB3 /
:0 HCB\3

L4 HCB4 /
L5 HCB\4

L2 HCB5 /
L3 HCB\5

F-

-y

U-

PU13 17
RCVENA\ 18

BUSENA 2
BUS6 3
BUS6 1

BUSENA 7
BUS7 8
BUS7 6

PU13 10

11

i

1A

CDE
RE

IDE IA
ID lB
IR

2DE 2A
2D 2B -

2R

3DE 3A
3D 3B 1
3R

75ALS171

19 HCB6
20 HCB\6

14 HCB7
15 HCB\7

________________________________________DATAFROMMASTERISREADY_(LOWTRUE)

330 I150 , 330

2B

SELECT 21BO0
SELECT\ 6 BO
STROBE 7 B1 01 5
STROBE\ 10 Bi

MODE00
MODE\0 B2 02

14B2 13
MODEl B3 03
MODE\1 1i B3

INPUTS FROM HCB PU13 4OE
OE

75173

vcc

R13
4.7K

PUl3

2C
S DATARDY 1 I 1l
BUSY\ 2 II2Ol2 1E

SELECT 3 I2 03 '1
STROBE 4 4I303431E
MODEO S I5 O45 IMODEl 6 IL5 1

] 7 16 06 _-817 O7
I 8 08 1

uPRESETk 11 I9

Ii0

16L8
7SEE FIRPALI11

WR\HCB

(DRh\ QCnC7

HCB[O. 1.7 {HCB[O. .7]

HCB\FO. .7] HCB\[O..7]

HCB DATA BUS

HCB

TARGET INTERFACE

12 /ACK\ OUTPUT TO HCB

uD[0..7]
DATA BUS TO/FROM TARGET

CLEAR TO SEND DATA TO MASTER (LOW TRUE)

9 ACK
8 RCVENA\
7 BUSENA
60OEA\

5 ACKA \
4WRB \
3 RESET

BUS0 16
BUS1 17
BUS2 18
BUS3 19
BUS4 20
BUS5 21

BUS6 22
BUS7 23

15

in

~1 11

3B

AO
Al
A2
A3
A4
A5
A6
A7

OE-A

BO
B1
B2
B3
B4
B5

B6
B7

OE-B

>WR-B WR-A<
WENB WENA
2952

8 uD(
7 uD
6 uD
5 uD_
4 uD4
3 uDE
2 uD(
1 uD,

9

14
13

[ _______ L 1~±1 x x 5 .1". 1" ± .-HCBRST

MASTER INTERUPTS TARGET HCBIRQ\

"TARGTW .'" TED.S FATA TO MASTER\ 1 V V ,/ 1 - L V \y L"-1! 1i- - 'r w LX
mTvRf-'m T R'ThO tT1'F PC[hf 1MASQ~T

0

23i
4 WRA\
5

ACKA\

i

3AB

12DS 9 RDYAS D Q

C1 ->c _ 8
Q

R

11 74AL574

4 3AA

1
ACKB\

SELECT STROBE MODEl MODE0 FUNCTION ACK RCVENA\ BUSENA OEA ACKA\

0 X 0 0 ALLOW TARGET TO ASSERT ATTENTION SDATARDY\ 1 0 1 10 X 0 1 IDLE 1 1011

0 X 1 0 IDLE 1 1 0 1 1
0 X 1 1 IDLE 1 1011
1 0 0 MSTR SENDS IRQ & 1st BYTE TO TARGET 1 0 0 1 STROBE\1 __- 0 1 MSTR WR SUBSEQUENT BYTES TO TARGET BUSY\ 0 0 1 STROBE\

1 1 0 MASTER READS FROM TARGET SDATARDY\ 1 STROBE STROBE\ STROBE\
1 - 1 1 MASTER RESETS TARGET (HARD RESET) 1 1 0 1 STROBE\

ARB\ RESET IRQ\

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

STROBE\ 0 STROBE\
STROBE\ 0 1

1 0 1
1 STROBF 1

VLBA CORRELATOR PROJECT
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_J

! tl' \ t %tJt / )

rut' \ a U U / J 11 iCl r,'1' tCL' 1 L J Lt1 L - r t\C Ji'1 iLt- 0 L L',tC

r

- |

uD[0..nii

HCBRDY\

HCBCTS\

7D.1'I- \ 0 '-"7 ,

I



SEQ = NEEDS TO BE UNDER SEQUENCER CONTROL
uP = CAN BE UNDER uP CONTROL

FP 0..38 FP[0..38]
GND

VCC

R6
4.7K

R SINGLE PRECISION IN IPU6 H17
S SINGLE PRECISION IN HIS

SINGLE PRECISION G17

SEQ R-REG ENBL\ FPOU15
SEQ S-REG ENBL\ FP31 T13
SEQ F-REGISTER ENABLE\ FP32 R1
SEQ REG FILE ENBL\ FP4 TI1
uP INSTRUCTION REG ENBL\ FP33 RI3

F- OE\ GND UlU
FLAG OE\ uPlFP34 T12

REG FILE DESTINATION FP1 T16
SEQ FP2 RI5

FP3 U17

P,Q, & T MUX SEL FPS R17
FP6 T17

SEQ PP7 P15
FP8 R16

FP9 K16
FPI0 KI5

SEQ FP1 L17
FPI2 L16

FP13 J16
FP14J15

SEQ FP-lSJ17
FPi6 K17

uP OUT MUX CTRL FP35 R14

INSTRUCTION REG FP17 D15
SEQ FPI8 A17

FPi9 C16
FP20 D16
FP21 El5
FP22 B17
FP23 C17
FP24 E16
FP25D17
FP26 E17
FP27 F16
FP28 G16
FP29 F17
FP30 H16

ROUNDING MODE SEL FP36 U13
uP FP37 T12

FP38 U14

FPCK8 R -1

PU6 AI6'

3

0R4 RR RRRRR RRRRRRR222

0123456789012345678901

S/DR F0
S/DS F1

S/DF F2
F3

ENR F4
ENS F5
ENF F6
ENRF F7
ENI F8
OEF F9
OES FI0

F11
RFSELO F12
RFSEL1 F13
RFSEL2 F14

F15
PSELO F16
PSELl F17
PSEL2 FI8
PSEL3 F19

F20
QSELO F21
QSELI F22
QSEL2 F23
QSEL3 23DF24

TSEL0 29C327 F26
TSELO F26
TSELl F27
TSEL2 F28
TSEL3 F29

F30
FSEL F31

I0
Ii
12
13 FLAG1
14 FLAG2
I5 FLAG3
16 FLAG4
17 FLAG5
18 FLAG6
19
110
Ill
112
113 SIGN

MSERR
RM0
RMI
RM2

CLOCK

SLAVE

C3 F0
B2 F1
C4 F2
B3 F3
A2 F4
B4 F5
A3 F6
B5 F7
A4 F8
B6 F9
A5 FI0

C7 F11
A6 F12
B7 F13
A7 F14
B8 F5
A8 F16
B9 F17
A9 F18
B10 F19
CI0 F20
AI0 F21
All F22
B11 F23
A12 F24
B12 F25
B13 F26
A13 F27
A14 F28
C13 F29
B14 F30
AI5 F31

F'0 .11 F0..31]

FSEL
FSEL

M17
M16
N17
N16
P17
N15

P16
B16

01234567891111111111222222222233

0123456789012345678901

S [ . .31] S [0 .. 31]

MODE WORD FOR FIR: 00 18 00 00

M31 - -M21 M20 M19 M18 M17 M16 MI5 M14 M13 M12 MI M0 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

RESERVED 1 1 0 0 010 0 0 010 0 0 01 0 0 0 0 0 0 0 0
MUST BE ZERO RSVRD -- DENORM

MUST BE USED
DOUBLE I I ZERO
PIPELINE STATUS & F REG 32 BIT BUS INT OPS IBM MODE NO TRAP INFINITES IEEE

MAC INSTRUCTIONS CLOCKED SINGLE-CYCLE (DON'T CARE) (DON'T CARE) FORMAT
LSW FIRST PROJECTIVE NOT USED

15 14 13 12 II 10 HEX OPERATION (FLOATING POINT)
0 0 0 0 0 0 00 P
0 0 0 0 0 1 01 P+T
0 0 0 0 1 0 02 P*Q
0 0 0 0 1 1 03 COMPARE P AND T
0 0 0 1 0 0 04 MAX P, T
0 0 0 1 0 1 05 MIN P, T
0 0 0 1 1 0 06 CONVERT T TO INTEGER
0 0 0 1 1 1 07 SCALE T TO INTEGER BY Q
0 0 1 0 0 0 08 (PoQ)T T
0 0 1 0 0 1 09 ROUND T TO INTEGRAL VALUE
0 0 1 0 1 0 OA RECIPROCAL SEED OFP
0 0 1 0 1 1 0B CONVERT T TO ALTERNATE F, P FORMAT
0 0 1 1 0 0 OC CONVERT T FROM ALTERNATE F, P FORMAT
0 0 1 1 0 1 0D
0 0 1 1 1 0 OE
0 0 1 1 1 1 OP
15 14 I3 12 111u UPERATIUN (INTEGERR)
1 0 0 0 0 0 20 P
1 0 0 0 0 1 21 P+ T
1 0 0 0 1 0 22 P* Q
1 0 0 0 1 1 23 COMPARE P AND T
1 0 0 1 0 0 24 MAX P, T
1 0 0 1 0 1 25 MIN P, T
1 0 0 1 1 0 26 CONVERT T TO INTEGER
1 0 0 1 1 1 27 SCALE TTO INTEGER BY Q
1 0 1 0 0 0 28
1 0 1 0 0 1 29
1 0 1 0 1 0 2A
1 0 1 0 1 1 2B
1 1 0 0 0 0 30 POR T
1 1 0 0 0 1 31 P AND T
1 1 0 0 1 0 32 PEXOR T
1 1 0 0 1 1 33 LOGICAL SHIPT P Q PLACES
1 1 0 1 0 0 34 ARITHMETIC SHIFT P Q PLACES
1 1 0 1 0 1 35 FUNNEL SHIFT P-T Q PLACES
1 1 0 1 1 0 36
1 1 0 1 1 1 37
X 1 1 0 0 0 18 MOVE P
X 1 1 1 1 1 IF LOAD MODE REGISTER

PSEL 0..3 SEL,0.3), TSEL(0..3) SELECTION CHART
SEL3 SEL2 SELl SELO HEX P, 0, T INPUT SELECTED
0 0 0 0 00 R REGISTER
0 0 0 1 01 S REGISTER
0 0 1 0 02 ZERO (0000 0000 0000 0000)
0 0 1 1 03 0.5 * (3FEO 0000 0000 0000)
0 1 0 0 04 1 (3FFO 0000 0000 0000)
O 1 0 1 05 2 (4000 0000 0000 0000)
0 1 1 0 06 3 (4080 0000 0000 0000)
0 1 1 1 07 PI ** (4009 21FB 5444 2D18)
1 0 0 0 08 REGISTER FILE 0
1 0 0 1 09 REGISTERPFILE 1
1 0 1 0 OA REGISTERFILE2
1 0 1 1 0B REGISTERFILE 3
1 1 0 0 OC REGISTER FILE 4
1 1 0 1 0D REGISTERFILES5
1 1 1 0 OE REGISTER FILE 6
1 1 1 1 OF REGISTER FILE 7

• 0- 5- 1i "T .A T IT P IND' T r % /I -1 / TNlTFC',R-lD

** PI (FLOATING POINT) OR MAX NEG (INTEG)
VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA
le

FIR FLOATING POINT CHIP

IIDocument Number

Is56000L031 (L031D05.SCH)

IR[0..31] R[0..31]



VCC

U7

GND

FROM 22V10, SO
=1 IF NO CLK
TO PREVENT XBAR TO
DRAM BUS CONTENTIOT

< AENBL\ AENBL\

=FTOA \
BN BENBL\

= FTOA

S3I1 'AD ]ADRMO.9]USE FOR 40125NS DELAY

170 120 OLYONOK
DRAMCTRL 0 21 23__WE\ LYS

DRAMCTRL Al Y1 E DLYRST LY ST ROT
DRA ICTRL2 4 A2 Y2 WE\LC 3 15 LYNCDRAMCTRL3 5A3 Y3 21 NE\4 OLYLDCK LDCK UNOK

SNAPOE 6 A4 Y4 019 WE\ 80000I400 QO
E1PTY 

7
WA

6 
Y

6
16000ADRM1 Dl . Q 1 ADRD01

EMPTYP A7 Y7 0AD0 0 0 02 ADRD1
1AD28 YR16 EMPTYPPP\ 0RM3 7 3 Q3 10 3ADRD

81 9 Y9 15
1 810 Y 1 PU2 1 E FULL 2

1 02 1- PS

ONLY WRITE TO OUTPUT BUFFER WHEN MUX 74ALS232A
SNAP REG IS OUTPUT ENABLED

17G 121
DRAMCTRL9 2 """"" 23 CAS\OLYS 9
DRAMCTRLI 3 8 3A Y2 22 CAS\1 ROT
DR MCTRL11 4 I 21 CAS\4 DLYLDCK 3 L 

K 
C _ DLYUNCK

DRAMCTRLI 5 84 Y4 0 1 0CAS\500D 0

DRAMCTRL 53 6 4 YS4 19 CAS\8 ADRM4 4DO 1ADRD4
DRAMCTRL4 7 86 Y 18 RAS\0 0ADRM059 5D O Qi-ADRDD
DRAMCTRLS 8IAA7 Y7 17 RAS\ 1ADRM6 6 02 0 

1

2 -ADRD6
DRAMCTRL6 9...... .IM 16 RAS\ 4.80 .. 7D 10 N.7
DRAMCTRL7 0 6 Y 5R s\5

89 Y9 RA\03 3
DOAMOTOLS 11 810 Y10 14 RAS\8

002 1 O00 UL0011 -
13 01

74BCT2827A EMPTY 1
/4L22

rg DRMT .13 ] 19H--/ CRL0"ADRA0 2 I 1 23 ADRA0 E27OTI3. 13

FOR ADDRESS LINES: 40 pF * 4 =160pF ADRA2 4 A2 Y2 21 8D
R
AA2 E24

35 mA/160pF=218V/uSEC OR IV/SNS 00ADRA3 5S I A45 Y4O=710 ADRAA8E33

39 ./224pF1. .V/uSEC OR 1V6.40 0l 8... 6 .. ADRAA6.E17A7 Y 8 7 AR 1
ADRA7 91 A Y7S Y8 I16 ADRAA7 E162 , 1A90 Y0 riADRAA8 E14

1 O1 RAS\0 E04.
G2 CAS\0 E2%
74BCT2827A

IR0 .WE\0 E10

14H 19G
23 ADRpAB0

T

2

223G2 

A 
S\1BIT2 

9

74F82D 7ABC.2 2 A DR 2A A20 AR AB T 23

EXTRA STAGE OF DELAY IN 13 AND 57 ADDRESS
SO ROW AND COLUMN LINE UP CORRECTLY.
SEE L031DI4 FOR EXPLANATION.

18H

SEE 031D4 
FO DR M NDRESTIMING 4 ADRBA2 

E24RADRADRADBAARB3G

5AD444 E2Y

O7NADT66 70

74BCT2827A.

14G 18G

7022RM25NO0801 23 beADR002 2 3 _ Y123 ADRBBO T27DR 3 22 beADRI 22 ADRBBI T26

DRB120502002 
021 beADR2 

19 
4 19 

0ADRBB2T14

2DB 11D0Q 0 1 beADR3 A10 0 4ADRBB3 T23

131800 e S 1 16 ADRAS05 T9

ON SHT 6 CAA 5 T2

1070 29AVI70 06 06 061 8 Y 7 808 1

WE5beADR9 COMES FROM SEPARATE MUX FOR
THE OUTPUT BUFFER
BITS 0 THRU 8 ARE DERIVED AS ABOVE.

DEIFFERTENT UBITI9,ESINCE 800 STODFFERETLY SSSORCS

SEE L031D N.SCH FOR N0

CL\TIMING1616
163 OUT 1i NS eD 23 2 23 ADRDA0 E27

ALS00 Ii NS eD,5 0ADRDA E2-"
AL0 2N AR 4 Q 9 A 41 DD480A 5163 CLR\ SU 12 NSbeDS7D Q51 7A6 Y 18 ADRDA5 E19

106 NS 125 AVAILbeD68 1 817 DRA E1

eAD D9 Q9 A9 Y9 5 ADRDA: E
beADR9 11D1 Q1 14 1 A1 Y1 14 ADRDA9 E13

CK8 CKF 1 CL 13G2CAS\8 E29
74F821 BT87A

DIFFERENT BIT 9, SINCE BANK SWITCHED DIFFERENTLY WE\8 81
IN THE MAIN SECTION, THE BANK BIT CHOSES 0 OR 2, ETC.
HERE IT CHOSES WHETHER THE be OR FIR USES THE BANK.

DELAY 80000 U 0 80080
13H - X o

CP 1 23 80ADRM08000 . I1/CLK O ADRA
80 1 3 i2 02 1ADRA2

ADR24 04 20 008ADRA3
5 55 19 0ADRA4 DELTOA= 0 o 0 0ADRB0

ADRD4 616 06 18000ADRB0ADRM0 7 17 07 ADRBI DELTOA = 1

AD 8is 08160ADRB2

80003 910 9 09 14 80004ADR830 2 110 010 14-ADRB4

80007 04 04 8008

15 22V10

13G
CK8F 11 /CK 1-23 ADRA5

A D52 2. 2 -ADRA 6R ADRD6 3 12 0o2 21- ADRA703ADRD7 4 i 04 -ADRA8

ADRD8 51 06ADRA906

ADR9 17 717ADRB6
ADRM01 

0 4

M07 031"ADRB6ADRM7 1 91 . . 5 ADRB8
ADRM8 lO

I 
110 O10 --ADRBSADRM 11 I11 ° --

22VI0 SEE FIRPAL5
SEE L031DI8 FOR PAL DESC

30F SEE L03 ID03
AA0 DO
AAI D1
AA2 D2
AA3 Ul1-u4 D3
AA5 u± RIGHT MOS D
AA6 D6
AA7 D7
AA8-
AA9 D

D9

D10

ACAS. D12
D13

AW D14
DI5

D16
BA0 D17
BAI 5-8 D18
BA2 U -S D19
BA3 D20
-BA4 D21
BA5 D22
BA 6 D2 3
BA7
BA8 D24
BA9 D25

D26
cBRAS D27

D28
SBCAS D29

D30
C BW D31

DRAM8

24F SEE L03 ID03

AA0 DO
AAI D1
AA2 D2
AA3 D3
AA4 D4
AA5 D5
AA6 D6
AA7 D7
AA8
AA9 D8

D9
ARAS DI0

D11
ACAS D 12

D13
AW D14

D15

D16
BA0 D17
BA1 D18
BA2 D19
BA3 D20
BA4 D21
BA5 D22
BA6 D23
BA7
BA8 D24
BA9 D25

D26
BRAS D27

D28
BCAS D29

D30
BW D31

DRAMS

20F SEE L03 ID03

DO
D1
D2
D3
D4
D5
D6
D7

D8
D9
D10
D11
D12
D13
D14
D15

D16
A0 D17
Al D18
A2 D19
A3 D20
A4 D21
A5 D22
A6 D23
A7
A8 D24
A9 D25

D26
RAS D27

D28
CAS D29

D30
W D31

i SEE FRA4.BSEE L031D22 FOR DESCRIPTION

24E 26E 28E 30E 29C327 TO DRA
I 0 2 0 /OF0 300 P2 2 302 4 2 3 04 FR 2 0 ' ' 3 BR

FR 13 IO F - -4
B 8  

F 0 13 00 ./GP 4 B10 FP 2 13 0 0 1 4 0 2 4 13 0 0 . . 4 S B14""'11 ... ... ..... SENBL\ ENABLES 01

12 I/0F2C10I004 L6 14 o0 Koir 018 2 0 1 001 I02 01 /0SB2 2
84 1/004 13l02 0/0 2 023R 1 0/002 10 28 030 23 12. 0/002 10 030 TOA\

19A0 A4104 8 0 .3 1 4 03± 01.0315 AR6 03

8000 0/004 AR ADR0 0 0045 810 A 2 0/004 AI2 ADR2 5 /004 AI4-850.31

0/02 /0516E/0 /0527ARED3 /02 /052180 D 3 1E 0/00AN0/009 21 A22 TH

ADEN OL 69001 6 0/02 0/007122 A30
" 1O.. /02 0/0F AE... 0/038000 /02 0/007 

4 A 

8 0 I/20IO1

O I 03 O4 17- -- 0 17 02 2 /03 12410 17 S600011 1/04L SR 0000 1 ~ - 10 1 EO -° 0sl /04 S1 000010 .- 0/04 022£ -14 290327
1/000 1 1 /00 I/OS 19-618 0EBq /00E 0/05 1902 0/00 0/05 19 620.3]0/06 20 S2 .. .T. 1CL 0/0 20 26 ..TH .1 /06 20$28 ..TH 1 L 0/06 20 s30I° D .

29081602900 29081602500 29MAI6H2500 29081602500IST\ SB
290-270 29I108.380865FP0FI H09 1 l 4o 09FI 3 4 5 2B0 000IIS 0 21 /00 3013 00 I/0 409 01 13 4/OF 1 1 13 1 I0/001 4 013 01 13 01 I/001 4-- 015 SELECTION ADDRESS

FJ 25 23 10 0 -29 027 23 02B02 1 27 029 23 02 i2 10 029 031 23,i 02 O0/002 _10_031 1000082

0/004 0/004 5A31 0 50 /0 
7  

1010400 8054ARO 5 16 89 ADO 00 /0 681 8R /0 683 8R /0 6853 1111000 80788001 6 0/0 0/00. . 6A/1D/0R1 1 0 3 6 00 0/0 : [ 21 821 8003 6
I 
0/00 0/009 21 823

TG I0/02I0/007 22
-

825 T o 0 7I/02 0/007 o
- ' A 2 7

0/0065 22 829 TOuP7 7oiiO 0/006 22_ 8.318000 5l 0/04.. 8000..,17 $ ENL 1 .. 7 3 . . 800 1 6 0 0 0/00... 17 $ E 80 6 .. 0/0 i 1 7, 0.' 7 B00BL\ AENBL\ A B S
000 889 0011 _ 0/04 18 51 00001 1 - 0 $1 13 0001 - /0 151 HOE HOE F0/00 .. 0/05 /0i / 05 1901 .. /0. 0/0 19 021 0/0 . /0. 19 82.0.O. 0 1... 000FOT LK 0/0 20 .825 ..T 1 0/06.. 20 027 ...TH 1 0/06 20 029 ...T 1 /06... 20 031 F TO 8. 1 .0 ....O. .

9M 6H 5PC 2MIH 5PC 2908IH-02508 2 AIH-2SC -I
8G SO SAME PIPELINING

DLYRSTD091N Y 31 NS DLY10SU, LHD "
DLYLDCK0333'

D L
'W

C K
AS9GYLD CK Ui i 21D I 19ii 6 CNT DLY

ADRM8 41DO Qo113 ADRD8 1 / 3 !D2 Q2 18 
" 

IbeADR9
ADRM9 51 i 1 12 ' ADRD9 I VMF- CK 4D3 Q3r "-7, ... >-4 D2 Q2 11..... E 6D4 Q4 15__________________ VMEACK " WAS DLYRC

....... I.. ..3"Q3--14D6 - 0001 0' Q..VMEREQ ASV

000011EFULL 2 N\6107 - 9DR Q8 12 OsNESLD\'

EMPTY 14 _......... 4ALS57

ENDIR 11 8
ACK*E 

I
- +".7ENDIR\ FLOAT TO0

RE * 31"-+'6.ACK* FLOAT TO 1
4 - 5REQ FLOAT TO1

DCC8"

T + INDICATES :+HAS 330o OHMS TO VCC
- HAS 330 OHMS TO GND
150 OHMS GOES - TO +

DEFAULT CONDITIONS:
ENDIR = 0 SO XMITTING

so beXMIT=1
THEREFORE REQ* XMITS FIRREQ
ACK* = 1 INDICATING NO RESPONSE.

CTRL1 Ol 4

THE LARGEST DUMP IS 105 BASELINES * 2048 RESULTS = COULD GET RID OF CHIP IF NEED BE.
214,016 ADDRESSES. 11A DETERMINES 8 BIT BUS
THIS IS 214 mS, WHICH IS BEYOND THE REFRESH RATE. ]N9]0 -.--. 2 BO0 ENDR 1 = VME TO FIR
HOWEVER, THE REFRESHES CAN BE DONE IN THE 1 IN 5, 2 uSEC REST, 11BA ENDIR
SINCE, THE DRAMS ARE NOT USED THEN, EXCEPT FOR BACKEND ACCESS. " 1 CTRL1 0" 1 0 5 CTL1 SIGNAL XFER R
A REFRESH COUNTER CAN KEEP TRACK OF THE CURRENT ROW OF THE 5120 2 CTRLI 7B - NO CURRENT DE
TO BE REFRESHED. REFRESH REQUIRES 512 ACCESSES EVERY 8 MS. ONE3 CTRL2 10

1  
11 CTL2

ROW REFRESH/ 10 uSEC, REFRESHES ALL 512 ROWS (A0-A8) IN 5.12 MS. .20CTRL\-2 02
020CTRL3 14 B3 02 13 CTL3

08 6 CTRL 3 1 
3

5 0
030 R 05012 03

R4B beD\12 P074 OE

4308R-102-R20 OoD517

22A

GBH18 3.
beXMIT 2 IDE 1A 19 REO* R ,

VMERE161R 

beXMIT\ 72DE 2DT14 ACK* ... O.FIRACK 862D 2B06 DACK*\
C VMEACK 6 2RbeXMT 10 12 beDl2

FROM FIFO PREBEDI213DE A bD1

SPARE INPUT 9 3R1C0
BACKEND SNAPSHOT REGISTERTAKES A SNAPSHOT OF THE SELECTED RAM BANK 75ALS 171

OUTPUT FOR THE BACKEND. ANCILLARY FUNCTION IS
TO PROTECT THE 327 FROM POSSIBLE BUS CONTENTION. FIR REQUESTS TO SEND DATA TO VME

IIBC18 
ELu LS EUT FB N U IRE F D2 Q2 21 beFl1 17B uP iS MDLDL-TTL- i00

235 002 BRA 1 0 0086

F0 15D3 OQ3 W19CbeF3OUNTO'VMERE 2 II/L N01 FIRACK FIR ACKNOWLEDGES DATA FROM VME
F5 8D6 Q6 17 beF5 ENDR 4 I4 04 0 beXMIT I 1 = DATA FROM THE FIR TO THE VME

1 05F7 D8 Q8 15 eF7 16 ENDR"
EMPTYPPP 7

I  
.. 7"beFIFORh BACKEND FIFO OUTPUT CLOCK

CK8D 13 K . DE PC SEQII0uSTIC 8._ I8 086 ENDR'•"'
SNAPCE I1 C . _ DE uP 9 . . [5 ACKCLK CLOCK BL, SUB REG AND COUNTER...... LKE I ........ 1o0 i9o o10 ......\ R.....CUTE.........\oc2 I.... - 01

PUI. CLR DONE WITH COUNT OF ACK'S
v
F 22VI0 WO RINGING.

V 74F825" SEE L031DI6.SCH FOR PAL DESCRIPTION & HANDSHAKE TIMING.
SEE L031D07 FOR be BLOCK DIAGRAM

19B
F8 3 D1 Q1 22 beF8

F9 4D2 Q221 bF

5I D3 Q3 e 3
Fll64 4 49 9 e~l81 D5 Q5 17 beFl3
F14 8 06 Q6 16 0o014
F14 o9D7 Q7 16 oF54

F5 0D8 Q8R e
CK8D 13 CLK
SNAPCE 1 CLEN
SNAPOE oci

23 003
PU? 1 OLD

L28 A0
L2-5 A1
L21 A2
•L18 A3

LII A5
LOB A6
L0-6A 7

E28 A8
•E25 A9
E21 A10
E18 All

Ell A13

E06 A15

H28 A16
H25 AI7
H21 A18
H18 A19
H15 A20
HI1 A21
H08 A22
H06 A23

U28 A24
U25 A25
U21 A26
U18 A27
U15 A28

UI 29

L28 B0
L25 B1
L21 B2
LI8 B3
L15 B4
LII B5
L08 B6
L06 B7

E28 B8
E25 B9
•E21 BI0

El5 BI2
E11 B13

E06 B15

H28 B16
H25 B17
H21 B18
HIS B19
H15 B20
HI1 B21
HOB B22
H06 523

U28 B24
U25 B25
U21 B26
U18 B27
U15 B28
UII B29
U08 B30
U06 B31

F28 beF0

F25 beFl

Fll beF

21 bF17
El 18~l
El 1b9l

24

25
26

1 e28
Il bF29

108 eF30
I106 beF31

20B

022 0 oF"F16 3 3D1 9 0 22 beF1
4 

2 
21 

beF002
171 002

F24 3 D1 Q41 .......
287D5 Q5 18 beF28

02 0 6 06 16 00022

F30 9 D7 Q7 16 beF30
0D707 Q 5 eF

CKD 13 1K
SNAPCE 1 CLKWN

WNAPOE A 001

23 003
007 1 010

CLKR

2 74F825

%M CROSSBAR

UTPUT TO S BUS. DRAMS
FTOA

F[0..31] - A[O..31]

S[0..31] 3 B[0..31]

. n__ 1 S -. '

rp lr TOuP[0..7]

iE ADDRESS AT THE CROSSBAR
UT

ENDR SNCLA

qREG , DOADO E TO 8 TO 1 MUXCOE ,
OUNTElR eBSLINE [ .. 7 IRESULT UNER (MA

I IR

ISB] YTO DLY FIFO
uADR 3  

1
"

CK8EEN
SUBOE -ISLD "eCLK

74FI63A
lIE

beIN0 2 I .. ..OF0 3 beBSLINE0
beIN1 13I :FI 4 beBSLINEI
beIN2 14

I
1 I /F2 I .OF2 I9 beBSLINE2 W 5H

beIN 3 23 I O "F3 1 0 beBSLINE3 /uADR4 11 3A QA 1
beN I/ -"0{OF" 115 eBSLINE5 / R 5 12

l beIN6 2 I5 I OF 13 beBSLINE6 " _ __5 1|IbIN7 3 I I OF1 eSIE beN 1 1I2 IO2 QSBCARI H[
i beINS23 I6 IOF 1 i bSUl ADI7uADR8 3 14I I IHEOF4NT[ .15 beSUB2 uA/O1I8/OFI_...NT14 D QD 1

! E T 7I/0 2 I/OF7 RCObI l . ....- SENR 81I/03 I /TO uP TO SEE IF VM
Ii _ 11 18 CNT8OEO 1/0 .. .. .. .. .. ... ..FCL I °-9 .. .LKO

SEE FIRPAL9 B. ABL MA H-,,7 F
SE1212.SHFE PL ECITO

RESULT RAM5 G FROM REG1
COUNTO 10 80 9DO 1 uADRO beRESULTO
COUNT1 HAR D1 12 uADR beRESULTI
COUNT2 1 81 T H 13 uADR2 beRESULT2
COUNT34 1 AT5 uADR3 beRESULT3
COUNT4 6 A3 D3 16 uADR4 beRESULT4

COUNTS 5 88 01000uTELL WHETHER T5HO WYTENS 00 0

COUNT6 80A00TRA08001 
0 D5- 4 18 uADR6 beRESULT6

COUNT7 2 A6 6 19 uADR7 beRESULT7COUNT8 5A7 D
COUNT9 24 AS THE RAMS ARE LOADED VIA THE uADR[0..19] BUS
COUNT10 21A0 THIS IS THE uP DELIVERABLE ADDRESS.
beSUBl All THE RAMS CAN BE READ BACK TO THE uP VIA THIS AS WELL.
beSUB2 2 AI2 NOTE THE 4 MSB S ARE WIREORED TO PROVIDE THE SUBARRAY
beSUB3 26 13 " "uADR ,.

GND 20C TO uP ADDRESS REGISTER
27 WE FOR LOADING RAM.

-- OEALSO TO ADDRESS MUX
CY7C199-35
32K x 8 RAM

6G FROM REG2
COUNT0 --I0 D11ii uADR8 beRESULT8

O 
NRA 1O D 1M1 2O R V ATR S L I0ET i l"Y76 99A4 FIR4RAS ANADROSBA

--RAO ---- x8 R5 Dz5IDcu7ntuADbeRR3

D 56000L031 (L031DO6.SCH) I

eD 
beD[O..31]

eD 
beD\[0..31]

11

SNAF

SNAI

IDRAMCTRL 0.1

I

beXM IT 1 D

133eXI 1 B 2 eDO 2A
beF011R1 

I

bC NP eF4P7 72DE2A14 beD4 2
PObNP e F52D B 517 .2

beF 6 252RbeIN4
beF7 3 1 "2 7 4

75ALS171

WRITE E\ beXIT D17 CD WEE
7C433-65PC 2D 14 beD7

beFST 26N D5 Q71 

Ac1I 5 2

RCNTCR 2 ESET RT 2 PU775ALS171R4

EXADbeXMIT 17 R4lll---

70433-5PC GN18 REE4308R-I02-R2

beFIFOR\R

14BE2 1 bD.......eF eF8 2B5 15 DD30D037

beF 11 !A4 9 6PID2 75ALS11
bel4e5iXMI= TU 1 16A17A B

PUe lD . 19 DD7 Q7

beINS. ....
DIRECTION~~43 -Rbe HF I eX IT 4 4 08 -I

bFIFO\7 1 eI

beDINCLK\ WRITE READ15 eN 62R B

beFl 6 DO 91 2 ~l3D Ae l Qi 0 1 3- B 1 0beFl7 21 bI1

el 3 D3 Q3 -- 3
beF20 27 D4 Q4 16! EE127A97
beF21 26 D5 Q5 17 75ATS92 PRSNLYUE
beF22 5 D6 Q6 S 18 SI16A 12BB

be2 4D7 Q7 IOB [ TT

8FULL EMPTY 219 B eD41 2
CNCR 2 HALF 23- PU-2 -i2 01beD224 5R3GNTCL 7 RESET RT 1 2 4b--5 3

STINTIO SEEL03D2775ALS192
15A 1A
1I0 B0O 2 beD2416

/ BO L3 beD 1624 2I1"8/ / 71Ii F6 beD25 31£ I
15B 1.... \ DI B

.... beF24'6 6 DO . ... Q0 / 913 I 3 .. .eB D 19 B . ,R4A

beURPOSE 1 b6. 4 D2 Q241OE I 4308R-102-R820

beF28 27 ID34 Q416U7 O

beF29 26 D Q r75ALS192
beF30 25 D6 Q6 14A IIBB

D7 Q7 - 1I0 B0O 3b h8 ;T%
B r6 beD2 9 3 1 2.

iI B1 5 eD29 4
L 8 FULL EMPTY BI rl0beD302 5 I4 R2B20 HALF I9 m*7 I2 B2 ii beD230 5 ,'.-,SA
RNC RESET RT - B2 3
GN 9EXPAND 15 I3 BEl43beD3 7I 4Z

70433 -65PC 1B3 4

1 OE

75ALS192



WIREWRAP
PIN 140094

2

+® +

'n
J2

50
+.+++++++++++ ++++o ®
++++ +++++++++.

1 49

"55 1 t" U7F t 1
3H 4H S 6H 8I

ALS 74 74F 74F ILSI
574 163 163 163

beR TLTTR IRFSI

REDGL

40 50 60 8H

3D ALS 7C 7C 74F
652 199 199 251

ALS
652 32K 32

RED X X

RED
RESULT ISO8

IALSI

I1c' 1 c'"14 141c'" 1 41c' 14 1 14 1
4F SF 6F 7F 8F 9F

ALS ALS ALS ALS ALS ALS

232 232 232 232 232 232

1E 2E 3E
R Ft 8 1.4 4 OK 7C I7C 7C 16E1 7E 8E

1429 429 429 F C-1HHEi PAL 29 29
LTA LTA 0 4E 16 16

ALS LOC MTJX

4.7K SIP

HCB

! v ! v + + + ! v !+ ! v

13 14 16 17 18 19

PAL 74F 74F BCT BCT BCT
22 821 821 282, 282 282,

ADD

13 14 16 17 18 19

PAL 74F BCT BCT BCT BCT
122118211 282, 282, 2827,282,HHH0

1 c.. 1i f c 4 f 1 1
11 I 12 13E
29 29 ALS
MA MA 232 1
16 16 14

be- IN1ALSI
fi241321
13 19

1 'C'L i1 1 7C 15 18 7Ci 1" 177 2317 ALS 24IF1i 12 3 14 ALS 1 1 245
14 244 244 2K

17C1 ALS 74F 74F
14031 232 ALS 163 163 RD

LLICO ER
11 12 13 14 15 16 17 18 19

PAL PAL 7C 7C 7C 7C 7C 7C 7C
22 22 245 245 245 245 245 245 245HHHH HHo

2K2K 2K 2K 2K 2K 2K

X 44 X 4 X 4 X 4 X 4 X 4
RDM RDM RDM RDM RD RD RD

WIREWRAP
PIN 001094

Ji
2 50

+ ++++ + ++++++±-+++ +++++ + ++

DRAM PIN 1

FILTER DRAM 1FILTER DRAM 3

30F24F20F

1221
ALE

20 21 229

I7CI7CI 7C1
1245112451 2451
2K

1 1
2K 2K

1

RDM RDM RD

20 21 22

7C 7C PAL
245 245 1221l l V10~

2K 2K L
1 8 1.$ 1 :8 I 8 1 I 4 I 4 1 4 1 4 1 4 } 24 215 - 12 6 2 7 2

1 8 13 14 15 16 1727 8 19 2 0 2 5 8 2 21 22

X I 8 X 8 X 8 X 8111be 23 A A RMRI
l~IALS VAIDIT A
H Li _ 08 R

18 19 20 21 22 14;
I 1 " i1 1 i 1 4"i 1 "i14"T 1 1 1 1 24A
j11E 12 13 14 15 16 75 75 75 75 78

75ALS ALS ALS ALS ALS 11 7 171 171 171 171 125

1312122192 192 ].J 1 j
97 9 89 85 81 77 73 69 65 61 57 53 49 45 41 37 33 29

BACKEND DATA

j
2 9 Ej 3

0 j319

12911291291
MA MA MAl[1jj1j 1L

I .1-4 1 24 1 G4 1116
29 30 31 32

ALS ALS ALS ALS 1 48
652 652 652 652 34B

DI DOS GTMC321O

7C
1  

7C 7C 7C
.L 48 408 408 408
29 T F HH
Ri 30 31 32 33
R1
1 14 ALS ALS ALS ALS
29 574 574 574 244

74F uP I

74

25 21 17 13 9 5 1

21098765432109876543210987654321 210987654321098765432109876543212197 43 0864209

714.43 iDches_________________________________

0

FILTER DRAM 2

~+ +++

11.01 inches

0

WIREWRAP
PIN 140001

PIN 1

RX
CX

WIREWRAP
PIN 001001

9U x 280 mm EUROCARD

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.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

le
FILTER CARD IC LAYOUT

t

A l^
! -

I

r/
+ + + + + + + +

A

HIM 

U
87654321 7
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FROM IRONICS
J3C

IOBUS31
1 IOBUS30
2 IOBUS29

4 IOBUS28
5 IOBUS27
6 IOBUS26
6 IOBUS25

IOBUS24
8 IOBUS23
10 IOBUS22

10 IOBUS21
12 I IOBUS20
12 IOBUS19
13 IOBUS18
14 IOBUS17
15 IOBUS16
16 I~CTRL7

17 iCTRL6
18 iCTRL5
19 iCTRL4
20 iCTRL3
21 I iCTRL2
22 iCTRLI
23 iCTRL0
24 STATUS7
25 iSTATUS6
26 iSTATUS5
27 \STATUS4
28 iSTATUS3
29 iSTATUS2

30 iSTATUSI
31 iSTATUS0
321 A

DIN

IV-3272
J3A

IOBUS15
1 IOBUS14
2 IOBUS13

4 IOBUS12
5 TOBUSil
6 IOBUSlO

6 IOBUS9
IOBUS8

8 IOBUS7
IOBUS6

5 TOBUS5
IOBUS412 IOBUS3

13 IOBUS2
14 IOBUS7

15 TOBUSO
16 iREQ*

18 iACK*
19
20
21
22
23 iNI
24 jNI
25
26
27
28
29
30
31
32

DIN

MATTI\C;' NI\TCC= PINT 12
PUI

4A
L 2 r ~ ' 13 ENDIR\

C52DIR 2A ii beD\31
IOBUS31 4 2D 2B11bD3

C 73DR A 8 beD3 0
IOBUS30 6 3DIR3A 9 beD\30

75ALS170

2B
C 2 D 1 13 beD29

IOBUS29 1 IDIRBIA 4 beD\29

C2DIR 2A 10 beD\28
IOBUS28 4 2D 2B11bD2

C 73DR3 8 beD27
IOBUS27 6 3DIR3A beD\27

75ALS170

7GNDS FOR TWISTED PAIRS
7 ~~2C e2

C 2 IDIR IA 13 beD\26
IOBUS26 1 ID IB14eD2

C 5 2DIR 2A 1 beD2 5
IOBUS25 4 2D 2B b

l
l beD\25

C 7 3I 3 beD24
IOBUS24 6 3DIR3A eD2

75ALS170
S 0= OUT FROM V ME

2D
A 2 DRA 13 beD23

IOBUS23 1 1DIR1B 14 beD\23

A 5 2DIR 2A 10 beD22
IOBUS22 4 2D 2B ii beD\22

A73DIR 3A 9 beD\21
IOBUS21 6 3D 3B 9bD2

75ALS170

2E
A 2 DRA 13 beD2 0

IOBUS20 1 IDIR1B ,14 beD\20
A 5 2DIR 2A 10 beDl9

IOBUSI9 4 2D 2B 1ii beD\19
A 73DRA 8 beDl8

IOBUSI8 6 3DIR3A 9 beD\18

75ALS170

4F
B 2 IDIR IA 13 beDl7

IOBUSI7 1 ID IB 14 beD\17

B 5 2DIR 2A 10 beDl6
IOBUSI6 4 2D 2B 11 beD\16

B 73DRA 8 beDl5
IOBUSI5 6 3DIR3A 9 beD\15

75ALS170

3A
B 2 IDIR IA 13 beDl4

IOBUSI4 1 1D IB ,4 beD\14

B2DIR 2A 10 beD\13
IOBUSI3 4 2D 2B11bD3

B 73DRA 8 beDl2
IOBUSI2 6 3DIR3A 9 beD\12

75ALS170

CC= PIN 12
ND= PIN 3

3B
A 2 IDIR IA 13 beDll

IOBUSI 1 1 1D IB ,14 beD\1ii

A2DIR 2A 1i beD\10
IOBUSI0 4 2D 2B bD1

A 7 3DIR 3A 8 beD9
IOBUS9 6 3D 3B 9 beD\9

75ALS170

3C
A I DIR IA 13 beD\8

IOBUS8 1 1D IB 1 e\

A 5 2DIR 2A 10 beD7
IOBUS7 4 2D 2B i beD\7

A73DIR 3A 9 beD\6
IOBUS 6 6 3 D 3 B 9be\

75ALS 170

3D
B 2 IDIR 1A 13 beD5

IOBUS 5 1 ID IB 14 beD\5

B2DIR 2A 1i beD\4
IOBUS4 4 2D 2B be\

B3DIR 3A 8 beD\3
IOBUS3 6 3D 3B 9be\

75ALS 170

3E
B 2IDRA 13 beD2

IOBUS2 1 ID IB 1A e\
1D 1Bi14beD\2

B2DIR 2A 1i beDl
IOBUSI 4 2D 2B 1 e\

B3DIR 3A 8 beDO0
IOBUS0 6 3D 3B 9be\

75ALS170

VCC= PIN 16
GND= PINS 4 & 5

iCTRL4 1

iCTRL3 7

iCTRL2 9

iCTRL1 15

ID

10 BO
BO

Il B1
B1

12 B2
B2

13 B3
B3

PUl 4
12 OE

OE
75172

NOTE:
ALWAYS RECEIVING,
(EVEN WHEN TRANSMITTING)

iSTATUS4 3

iSTATUS3 5

iSTATUS2 11

iSTATUS1 13

A SIZE SHEET

L044D03.SCH IC LAYOUT

4G

00 BO
BO

01 B1
B1

02 B2
B2

03 B3
B3

OE

OE

75173

2 CTRL4
3 CTRL\4
6 CTRL3
5 CTRL\3

Xo CTRL2
11 CTRL\2
14 CTRL1
X13 CTRL\1

2 STAT4
1 STAT\4
6 STAT3
7 STAT\3

10 STAT2
9 STAT\2

14 STATI
)15 STAT\1

4 PUl
12

beD[0..31

beD 0..31

REQ *
REQ*\

ACK*
ACK*\

ENDIR
ENDIR\

CTRL[1..4
CTRL

STAT 1. .4
STAT

L044D02.SCH TERMINATIONS

L044D02.SCH

beD5
beDl4
beDl3
beDl2
beDll
beDlO
beD9
beD8
beD7
beD6
beD5
beD4
beD3
beD2
beD1
beDO

REQ*

ACK*

ENDIR

beD31
beD30
beD29
beD28
beD27
beD26
beD25
beD24
beD23
beD22
beD21
beD20
beDl9
beDl8
beDl7
beDl6

CTRL4
CTRL3
CTRL2
CTRL1
STAT4
STAT3
STAT2
STAT1

IN m: /fir/sch/SCCS

RN1 RN1

RN RN2

PUl PUl

J1

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

3M50

J2

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

3M50

beD\15
beD\14
beD\13
beD\12
beD\11
beD\10
beD\ 9
beD\8
beD\7
beD\6
beD\5
beD\4
beD\3
beD\2
beD\1
beD\0

REQ*\

ACK* \

ENDIR\

beD\31
beD\30
beD\29
beD\28
beD\27
beD\26
beD\25
beD\24
beD\23
beD\22
beD\21
beD\20
beD\19
beD\18
beD\17
beD\16

CTRL\4
CTRL\3
CTRL\2
CTRL\1
STAT\4
STAT\3
STAT\2
STAT\1

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

TRANSITION MODULE FOR IRONICS IV-3272

Size Document Number REV

B 56000L044 (L044D01.SCH)

1 -- f

*beD[0..31]

*beD\ [0. .31]

*REQ*
*REQ*\

*ACK*
*ACK*\

ENDIR
ENDIR\

CTRL[1. .4]
CTRL\[1. .4]

STAT\[I. .4]

A (ZT7F CT-T T

LU44liUS.5Lri
ILCLLC: UC-IILLCLLy' G1, 1770Ioiit-- t. ! L 1 C) 1: 3

1"1111T"I T_ C'1 TkT m'JlV~, ltD Tr ' 13 P T T .

t- P - .Tantlarv 91 1 qR q = -



4C
beD31 1 RIA
beD\31 2 RiB
beD30 3 R2A
beD\30 4 R2B
beD295 R3A
beD\29 6 R3B
beD28 7 R4A
beD\28 8 R4B

4308
100

6F
beDl5 1 RiA
beD\15 2 RiB
beDl4 3R2A
beD\14 4R2B
beDl3 5R3A
beD\13 6 R3B
beDl2 7R4A
beD\12 8 R4B

1-102-RI01 4308R-102-RI01
)HM (RDSIP8) 100 OHM (RDSIP8)

SF
CTRL4 1 RIA
CTRL\4 2 RiB
CTRL33 R2A
CTRL\3 4 R2B
CTRL2 5 R3A
CTRL\2 6 R3B
CTRL17 R4A
CTRL\1 8 R4B

4308
100,c

R-102-RI01
DHM (RDSIP8)

5E
beDl9 1 RIA beD3
beD\19 2 RIB beD\3
beDl8 3 R2A i beD2
beD\18 4 R2B beD\2
beDl7 5R2 beDi
beD\17 6 R3A beD\1
beDl6 7 R4A beDO
beD\16 8 R4B beD\0

4308R-102-RI01
100 OHM (RDSIP8)

VCC

RN1 1 16 220
2" 15 4"70

RN2 3 14 | 220
4 13 Ti1 470

6 11

PUI 8 92. 7K

DCCl 6

5B 6G
beD27 1 beDll 1 RIA
beD\27 2 RIB beD\11 2 RIB

beD26 3RbeDl0 3 R2A
beD\26 4 R2B beD\10 4 R2B

beD255 R2 beD95 R3A
beD\25 6 R3B beD\9 6 R3B

R3B bD8 R4
beD247 R4A beD8 7 R4B
beD\24 8 R4B beD\8 8 R4R 1

4308R-102-Ri0 40R-0lR0
100 OHM (RDSIP8) 100 OHM (RDSIP8)

5D 6D
beD23 1 beD7 1 RIAbeD\23 2 RIB beD\7 2 RIBiRe223iBA beD6 R2A
beD22 4b3R2A beD\6 4R2B
beD212 R3A beD5 R3A

beD\21 6 R3A beD\5 6 R3B
R3B bD4 R4

beD20 7 R4A beD4 7 R4B
beD\20 8 R4B beD\4 8 R4B

4308R 102-Ri0l 4308R-102-Ri0l
100 OHM (RDSIP8) 100 OHM (RDSIP8)

200000 0000000000 00000000050J2

1000000000000000000000000049

0 0000000000000000 00000000000000000000000 N

000000000000000000O0000000000000000000000

0 0 0 0 0 0 0 0 0 0

6
M

0000000000000000000000000000000000000000 L

5
0*0000000000000000O000000000000000000000 0 K

0 0 0 0 0 0 0 0 0 0

0000000000000000000000000000000000000000 J

4
0000000000000000000000000000000000000000 H

0 0 0 0 0 0 0 0 0 0

0 0 0000000 000000 0 0 0 0 0 0 00 0 00 0000000000 0 G

3
*ooooooooooooo00 0 ooo00 000 000ooo 00o0 o F

0 0 0 0 0 0 0 0 0 0

0O0O0O 0 0 0 0 0 0 0 0 0 0 O0 0 0 O0 0 0 0 0 0 0 0 00 0 0 0 0 0 o E

ooooooooooooooooooooooooooooooob- E.1LS08 2F1 2
0oooooooooooooooooooooooooooooo o D

0 0 0 0 0 0 0 0 0 0

000000000000000000000 0 00000000 0 C00000000000000000000000 0 0 0 0 0 0 0 0 0 J4
0000000000000000000000000000000 B J4

32000000000000000 o00000 o0 o0o0 000o000 1A

5G
STAT4 1 RIA
STAT\4 2 RIB
STAT\3 3R2A
STAT\3 4 R2B
STAT2 6 5R3A
STAT\2 6 R3B
STATI 7lR4A
STAT\1 8 R4B

4308R-102-Ri0l
100 OHM (RDSIP8)

4B
ENDIR 1 RIA
ENDIR\ 2 RIB
REQ* 3 R2Ai
REQ*\ 4 R2B
ACK* 5R3A
ACK*\ 6 R3B

7IR4A
8 R4B

4308R-102-Ri0l
100 OHM (RDSIP8)

200 0 0 0000 0 00 0 0 00000000000050

1000000000000000000000000049

U 6 U 6 6
0 060 0_ 0 0U00 0=60 =0=o00000000 00000000000 M

0 0 - 0 0 0 0

0o000 ... ... U 00U0* _ 0o000 0 0 0 00 0005 0

0 -0- 0 0 - * UJ5lU 0 0
0 0 0 0 0 0 o0 0 0

0o 0 0 0 0 0

o o00 000o 9oF

0 0 0 0 0 0 0 0 0 0

0o0Co1CC-GCo

U14 - U712 24

U 3 -UB2A 0 &0 - - = 00  F B
0 0 0 0 0 0 0 0 0 0

14 E ID4 2DUI6 C iC 2 U28 IA 2

00 00000 . . . . . D
0 0 0 0 0 0 0 0 0 0

00000 0 000 00000 0000000 00000000000 C

1J3 00 0 0 000 0 000 00 0 000 0 0000 00 0 00 00 0 00 B

320oooooooooo0ooooooo0ooo0ooooooooo A

beD[0..311 beD[0..31]

beD\F0. .311 beD\ [0..31]

l ...... END IR
REQ* < REQ*ENDIR\

REQ*\ REQ*\

_CTRL[1..4] ACK* ACK

_CTRL\[1. .4] ACK*\ ACK*\

_STAT[1. .4] R R RN

*STAT\[1..4] RN2> RN
2

IN m: /fir/sch/SCCS

ENDIR\>

CTRL[1. .4]

ICTRL\ [i. .4 ]

STAT[-. .4]

STAT\ [ 1 . .4]

FPU1

VLBA CORRELATOR PROJECT
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Title

TERMINATIONS FOR TRANSITION MODULE (IV-3272)

Size Document Number REV

B 56000L044 (L044D02.SCH)

Date MayiS, 998Iheet2,o

4308R-102-RI01
100 OHM (RDSIP8)

Date: May 15, 1998 Sheet 2 of
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LTA/FIR TEST FIXTURE
CONTROL LOGIC

256 * 31 NS = 8 uSEC

CK8 C9 TO PIN 8
CK16 C10 TO PIN10
NEWPAGE CII TO PIN 12

\SDT\FIR\UP\ROMTF.ASM FOR CONTENTS

CARD EDGE

B53 D53
B54 IF D54
+IN 1 8 +OUT
VC 2 7

3 " " 6
-IN 4 5 -OUT 0VEE

+5 TO -5V D44
PICO 5B5S D45
300 MA OUT

VCC

CK8

CK16

NEWPAGE

SELO
SELl

TO FIR uP XMIT1
RECV1

32Mhz
GND

131MS TSTFIX
FIXT TIC
FIXT TIC\

GD

RXDA
TXDA
RXDB
TXDB

TO LTA RXDC
TO LTA TXDC

RXDD
TXDD

CRTI RECV
GND
CRT1 XMIT
CRT2 RECV
GND
CRT2 XMIT

GND

VEEO

VCC D

P1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20 TO 11J3A29
21 TO 11J3A31
22
23
24
-25
26 TO CLK DRIVER26
27
28
29
30
31
32
33
-34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54 SYSTIC
55 5
56 9
57 4

58 8
59 360 7
61 2
62
63 6
64
65 RTS
66
67
68
69
70
71
72
73
74
75
76 CRTi
77 5
78 9
79 4
80 8
81
82 7

83 2
84 6
85
86
87 FIR
88 CRT2
89 5
90 9
91
92 8

93 3
94 7
95 2
96 666
97

98

99 LTA
i0Pl00

IN corrdwgs/firtfix/sch/SCCS

NATIONAL RADIO ASTRONOMY OBSERVATORY

VLBA CORRELATOR
Title

TEST FIXTURE CONTROL LOGIC 1

Size Document Number REV

C L045D01.SCH A

Date: May 20, 1998Sheet 1 of 1

CARD EDGE CARD EDGE CARD EDGE



PROTECT FROM OVERVOLTAGE SPIK]

VCC I

Dl Dl
1N5341 1N5341 SLIP ON
6.2V 6.2V

4.

CLOCK DRIVER

CK32LTA
CR3 2LTA\

32Mhz
CK32FIR

FROM JO CK32FIR\

SLIP ON

L180

ES

[LTA FIR
9J2A
1 GND GND

2 VCC VCC3 -D30 D30 -
4 D27 D27
5 D24 D24

7 A D21 D21
8 DA-D3
8 D5 D59 D12 D12

10 D9 D9
10 D6 D6
12 D3 D313 M DO DO
14 M
15 RQSTSTB RSTSTB\

16 Q2AO el

17 FIRSI\ FIRSI\

18 QMC el

19 - MRSC RS'O\ -20 RS3 RS 
21 C RS6 RS'
22 RS9 RS
23 BLA BL'
24 M BL3 BL
25 M BL6 BL'626 FORCE

27 VEE VEE

28

29 VCC VCC31 CK8 I CK8-

32 GND OND

DIN

9J2A
1 GND GND _
2 CK32LTA CK32FIR
3 VCC VCC

4 _ Q3MACO ENDIR

5 Q3MACI ENDIR\
6 Q3MAC2 beD
7 Q3MAC3 beD\O
8 Q3MAC4 beD3
9 Q3MAC5 beD\3
20 Q3MAC6 beD6

21 Q3MAC7 beD\6
12 Q3MAC8 beD9

13 Q3MAC9 beD\9
14 Q3MAC H0 beD52

15 Q3MACI beD\12

16 Q2MACO beDl5
17 Q2MAC29beD\1518 Q2MAC2 beDl8
19 Q2MAC3 beD\18
20 _Q2MAC4 beD21
21 _Q2MAC5 beD\21
22 _Q2MAC6 beD24
23 _Q2MAC7 beD\24
24 _Q2MAC8 beD27

25 Q2MAC9 beD\27
25 Q2MACI0 beD30
27 _Q2MACII beD\30

28 VEE VEE
28 INTCYCENA CTRL2 -
39 -VCC VCC
31 LTAINIT CTRL \2
32 _GND GND _

DIN
9J3A ]

1 GND GND
2 uCl6out STATI

2 VCC VCC

4 QIMAC0 STAT\I
5 _QIMACI uCl6out

6 QIMAC2
6 -QIMAC3
8 _QIMAC4

9 QIMAC5
10 - QIMAC6
i01 - QIMAC7
1i -QIMAC8
12 -QIMAC9
13 -QIMACI0 STROBE -

15 QIMACII SELl
16 0QMAC0 ACKI

16 0OMAC1 MODEO

18 QOMAC2 MODEl
19 QOMAC3 HCBO
20 QOMAC4 HCBI
21 QOMAC5 HCB2
22 QOMAC6 HCB3
23 QOMAC7 HCB4
24 QOMAC8 HCB5
25 QOMAC9 HCB6
26 QOMACI HCB7
27 QOMACI1
28 VEE VEE -

29 TXD
39 -VCC VCC -

30 -RXD -
3 -- GND GND _

DIN

r HCBJ1
ACKO 1 2

FIR TO 11J3A16 ACKI 3 4
LTA TO 7J3A13 ACK2 5 6

ACK3 7 8
ACK4 9 10
ACKS 11 12
ACK6 13 14
ACK7 15 16

17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32

HCB0-33 34HCBO 35 36
HCB2 37 38
HCB3 39 40
HCB4 41 42
HCB 43 44
HCB5 45 46
HCB7 47 48

49 50

3M50

ACK\0
ACK\1
ACK\2
ACK\3
ACK\4
ACK\5
ACK\6
ACK\7

HCB\0
HCB\1
HCB\2
HCB\3
HCB\4
HCB\5
HCB\6
HCB\7

11J A

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

IIJ2A

5
6

8

21
21
125
21
21
21
21

31

321
DIN

11J

1
2
3
4
5
6
7
8
9
10
111
121
31
14
15D
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321

DINX

LTA
9J__B
1 GND GND

2 -- VCC VCC
3 - D31 D31
4 D28 D28
5 D25 n-2-
6 - D22 D22
7 D19 D19
8 D16 D1 6-
9 D13 D--i3-

10 1 0 D1 "1-0-
11 D7 D7--
12 D4 D4--
13 D1l D--
14 CKI6 CKI6
15 DE LTA
16 - INTRST\ INTRST\
17
18 -
19 -RSI RS' 1
20 R-S4--RS ---
21 RS7 R-S 7 -
22 R1 S1

23 BLI B-L'1
24 BL4 B-L'4
25 BL7 B-L'7
26 BANKS EL
27 VEVE
28 - E E

29 vcc i vcc
30 LSl01 FIRENA -
31 GND GND
32

DIN

9J2

1
2
3
4
5
6
7
8
9

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

DIN

9J__31]

1
2
3
4
5
6
7
8
9

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

DIN

B
GND GND
CK32LTA\ CK32FIR\
VCC VCC

__Q3MAC\0 ACK*
Q3MAC\ 1 ACK*\
Q3MAC\2 beDi
Q3MAC\3 beD\l
Q3MAC\4 beD4
Q3MAC\5 beD\4
Q3MAC\6 beD7
Q3MAC\7 beD\7
Q3MAC\8 beDlO
Q3MAC\9 beD\10
Q3MAC\10 beD13

-_Q3MAC\11 beD\13
Q2MAC\0 beDl6

-_Q2MAC\ 1 beD\16
Q2MAC\2 beDi9
Q2MAC\3 beD\19
Q2MAC\4 beD22
Q2MAC \5 beD\22
Q2MAC\6 beD25

-_Q2MAC\7 beD\25
Q2MAC\8 beD28

-_Q2MAC\9 beD\28
Q2MAC\10 beD31

- Q2MAC\11 beD\31
VEE VEE
TESTCYCENA CTRL3
VCC VCC
LTAINIT\ CTRL\3
GND GND

GND
uCl6in
VCC
Q1MAC\0
Q1MAC\1
QIMAC \2
Q1MAC\3
Q1MAC\4
Q1MAC\5
Q1MAC\6
Q1MAC\7
Q1MAC\8
Q1MAC\9
Q1MAC\10
Q IMAC \11
QOMAC\0
QOMAC\1
QOMAC \2
QOMAC \3
QOMAC \4
QOMAC\5
QOMAC\6
QOMAC\7
QOMAC\8
QOMAC\9

- QOMAC\10
QOMAC\11
VEE

VCC

GND

GND
STAT2
VCC
STAT \2

uCl6in

STROBE \
SEL\I
ACK\12

MODE \_0
MODE\1HCB\0
HCB \1
HCB \2
HCB\3
HCB\4
HCB\ 5
HCB\6
HCB\7

VEE
VCC

GND

* LEAVE

SELO
TO 11J3B16 TO 11J3A15 SELl
TO 7J3C13 LTA TO 7J3A17 SEL2

SEL3
SEL4
SELS
SEL6
SEL7

MODEO
MODEl
STROBE

HCBJ2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50

3M50

VACA

FIR
11JIB

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

DIN

11J2B

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

DIN

11J3B

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

DIN
5NT FOR

LTA
9J1C1 GND GND

2-

3 _VCC VCC

23

4 -- D29 D29 -

5 D26 D226 D23 D23

27

7 D20 D20
8 D17 D-17

29

I M D4 DI410 DII DII1i D8 D8
12 D5 D5
13 D2 D2
14 NEWPAGE NEWPAGE

16-
17 -
18-

19 RS2 RS'2
20 RS5 RS'
21 RS8 RS'8
22
23 -- B '
24 BL2 BL'S
25 B5 B
26-
28 VEE VEE _
298

30 -131MS TSTFIX LS11----
31 GND GND

32-

DIN

9J2

1
2
3
4
5
6
7
8
9

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

DIN

C
GND

VCC
- Q3MAC12

Q3MAC\12
Q3MAC13

- Q3MAC\13
- Q3MAC14

Q3MAC\14
- Q3MAC15

Q3MAC\15
Q3MAC16
Q3MAC\16

- Q3MAC17
Q3MAC\17

- Q2MAC12
Q2MAC\12

- Q2MAC13
Q2MAC\13
Q2MAC14
Q2MAC\14
Q2MAC15
Q2MAC\15
Q2MAC16

- Q2MAC\16
- Q2MAC17

Q2MAC\17
VEE

VCC

GND

GND __

VCC
RE *
RE * \
beD2
beD\2
beD5beD \5

beD8beD \8

beD11

beD\14beDl74beD\14

beD17
beD17
beD\20
beD\20
beD23
beD\23
beD2 6
beD\26
beD2 9
beD\29
CTRL1
CTRL \ 1
VEE
CTRL4

CTRL\4
GND

FIR
11JC

1
2
3
4
5
6
7
8
9

10
11

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

DIN

$ __J2C
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DIN

9J3C 11J3
1 

- G N D  
GND 1

2 STAT3 2
3 VCC VCC 3
4 Q1MAC12 STAT\3 4
5 Q1MAC\12 STAT4

Q1MAC13 STAT\4 66 Q1MAC\13 7

8 QIMAC14 uPREET 8
Q1MAC\14 8

S9 QIMACI5 -- 9
10 QIMAC\I5 10

12 Q1MAC16 12
13 Q1MAC\1613
14 Q1MAC17 14
15 Q1MAC\17 15
16 QOMAC12 16
17 QOMAC\12 17
18 QOMAC13 18
19 

-
QOMAC\13 19

20 _QOMAC14 20
21 QOMAC\1421
22 QOMACI522
23 QOMAC\15 23
24 QOMAC16 2425 QOMAC\16 25

26 QOMAC17 256
27 QOMAC\17 27
28 VEE VEE 28
29 VCC VCC 2930 VC C -30
31 GUM-GUM 32
321532 GD S :G ND -- 1

DIN -DIN
TXD/RXD CABLE

SW PUSHBUTTON

HCB BUS

TO FIR 11J3 ABOVE
SEL\O ALSO TO LTA 7J3
SEL\1 TO 11J3B1 S Ti VCC
SEL\2 TO 7J3C17 1 16
SEL\3 HCBO2 " "15HCB\O
SEL\4 HCB 3 " 14 HCB\1
SEL\5 B1 HCB\2
SEL\6 HB35 2HCB\3
SEL\7 HCB jj6 } 11 HCB\4

HCBS 7 10 HCB\5
GND " "

DCC16
T2 VCC

1 16
HCB6 2 15 HCB\6
HCB7 3-14 HCB\7
MODEO 4 13 MODE\0
MODEl S512 MODE\1
STROBE 6 11 STROBE\

710O 9

MODE\0 DCC16
MODE\1 ON BOTTOM OF FIXTURE
STROBE\

1
2
3
4
5
6
7
8
9

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

DIN

JOCK8

CK8

1
2
3
4
5
6
7
8
9

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

DIN

JOCK16

CK16

INTRST\

1 (J1IA 1C SEE L045D01.SCH FOR
BOARD SCHEMATIC

vcc

-JOCK8

JOCK16

JONEWPAGE
NEWPAGE JONEWP E

1OJ1B

FIRENA IS INPUT TO FIR uP

PLUG IN THIS PLUG IF THE LTA IS
NOT PLUGED IN. THIS ROUTES

USED FOR JUMPER CABLE TO LTA SIGNALS FROM JO THE BACK LOGIC CARD.

7J3A

1 TXDC
2
3
4
S
6
7
8
9

10
11
12 ACK2
13 MODEl
14 MODEO
15 STROBE
16 SEL2

18 HCB7
19 HCB6
20 HCB5
21 HCB4
22 HCB3
23 HCB2
24 HCB1
25 HCBO
26
27
28
29
30
31
32

DIN

beDl5
beDl4
beDl3
beDl2
beDl0

beD9
beD8
beD7
beD6
beDS
beD4
beD3
beD2
beDl
beDO

RE Q*

ACK*

ENDIR

beD31
beD3
beD29
beD28
beD27
beD26
beD24
beD24
beD23
beD22
beD20
beD2O
beDl9
beDl8
beDl7
beDl6

CTRL4
CTRL3
CTRL2
CTRL1
STAT4
STAT3
STAT2
STATI

7J3C

2 RXDC2
3
4
5
6
7
8 -
9

10
11
12 ACK\2
14 MODE\1
14 MODE\0
15 STROBE\
17 SEL\2

18 HCB\7
19 HCB\6
20 HCB\5
21 HCB\4
22 HCB\3
23 HCB\2
24 HCB\2
25 HCB\0
26
27
28
29
30
31
32

DIN

IRONICSJI

1 2 beD\15
3 41 beD\14

5 6 beD\12
7 8 beD\12
9 10 beD\10
11 12 beD\9
13 14 beD\9
15 16 beD\7
17 18 beD\7
19 20 beD\6
21 22 beD\5
23 24 beD\3
25 26 beD\3
27 28 beD\2
29 30 beD\0
31 32 b

33 34 REQ*\
35 36 R
37 38 -ACE. \
39 40 A
41 42 ENDIR\
43 44 EIR\
45 46
47 48
49 50

3M50

IRONIC:
1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50

3M50

;J2
beD\31
beD\ 30
beD\29
beD\28
beD\27
beD\26
beD\25
beD\24
beD\23
beD\22
beD\21
beD\20
beD\19
beD\18
beD\17
beD\16

CTRL\4
CTRL\3
CTRL\2
CTRL\1
STAT\ 4
STAT\3
STAT\2
STAT\1

lOPlA

1
2
3
4
5
6
7

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

DIN

lOPIB C10PIC

1 1
2 2
3 3
4 4 -
5 5
6 6
7 7
8 4 7 8
9 9

10 10
11 11-
12 12 -
13 13
14 14
15 15
16 16
17 17
18 18 131M5TSTF:
19 19 FIT_TIC
20 20 - FIXT TIC
21 21 FIAT TC
22 22 -
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32

DIN DIN GUD

RXDA
TXDA
RXDB
TXDB

TO LTA 7J3C02 RXDC
TO LTA 7J3A02 TXDC

RXDD
TXDD

CRT1 RECV
GND
CRT1 XMIT
CRT2 RECV
GND
CRT2 XMIT

GND

VEE 0

VCC GUM

JOT WIRED IN TEST FIXTURE
SINCE NOT USED BY FIR

1

2
3
4
5
6
7
8
9

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

SELO
SELl

TO FIR uP
TXD XMITI
RXD RECV1

32Mhz
GND

JO

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 T
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
10

P100

IN corrdwgs/firtfix/sch/SCCS

VLBA CORRELATOR PROJECT
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LTA/FIR TEST FIXTURE INTERCONNECTS

e Document Number
56000L045 (L045D02.SCH)
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TO 11J3A29
TO 11J3A31

O CLK DRIVER

SYSTIC

5

9

4

8

3

7

2

6

1

RTS
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9

4

8

3

7
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5
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6
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HAVE MODE REGISTER AND A REGISTOR INITIALLY LOADED
BASED ON 2 VALIDITIES AVAILABLE EVERY 2 uSEC

THIS SECOND

FIFOSO F

DIVOE\ TO DIVIDE CHIP AND INVERSE TO GAB

FIFOOE\

16 MHz I 10 11 12 13 14 15 16 17 18 19 110 11

EFIFOSO\ sO DIVISOR IN 327 R REG
GIVE LOTS OF TIMEs0LS, ENRF\ DIVISOR IN RFO

DIN IMSWO*ILSWO*15NS SU, 3NS HD I N

dif sd(18) 8 J__]SD0 [FROM PROGRAM COUNTER ROM J

8 MHz 13B C 13C D 13D E 13E F 13F 0 140 1 14

(DIVCTRLO) PRESDO also div 110(20-19) = 2 for LB

MGBA\ /PRESDO

LGBA\ : SDO\ OUTPUT CLOCKED BY 16 MHz

FROM 22V10 CLOCKED BY C16 DELAY VIA 16 MHz CLK
THIS GIVES BUS CONTENTION PROTECTION.

IF THERE IS NO CLOCK, THIS WILL BE DISABLED
THE DIVIDE CHIP IS UNPREDICTED, SINCE IT IS PIPELINED.

FOR DIVIDEND LOADING, SDO IS STILL REQUIRED
TO GENERATE THE MGBA AND LGBA.
IT CAUSES A BOGUS DIVIDE TO OCCUR. DIVCTRLO
HAVE A LA INSTRUCTION INSTEAD OF LB. PRESDO D
LA = 01, LB=10, NOP=00, LM=11 ON Li 0 23B REG

R BUS
MSB'S L
16 16

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

I1 r
2, 16 MHZ CYCLES DELAY IN DIVIDE CHIPI DIVOE\

FIFOOE\ L

L1 112 113 114 115 116 117 118 119 120 121 122 123 124 I

ISW1 I LSW1 I
SD1 411 2 142 3 143 4 144 5 I

QOUT IMSWO ILSWO I

45 6 146 7 147 8

-qce (17 )

QCE ALSO USE AS OE\ TO DIVIDE CHIP

MCAB 1* 1 DELAY

LCAB 1* 2 DELAYS

RAM QWE\

SDO

SEE FIRPAL3B

ON SHT. 1
4 74ALS652'S

NEED MCAB NOT TO BE > 5 NS AFTER CK16

20 NS DLY
5 NS HD TIME

PAGE 0-34 to load both A & B with the same value for unity divide output
presd0 (divctr10)1(18) I[
PRESDO(WAVEFORM)

text=div 110(20-19) 0 1 for LA 0 2 for LB 0

MGBA\ /PRESDO

LGBA\ SDO\

1680 VALIDITES =
Divides started by STO are needless. uP RESETS ADDRES

ALSO 4, 131 MS C
For non normalized mode (Page 3), have no LA's present. BACKEND BUFFER,
It will then use the LA from Page 0-34. THE BACKEND HAS

IMSW1 ILSW1I
OPTIONAL 2ND TIC IF 2 / 2 uSEC CYCLE

NOTE NOT ALLOWED FOR IN OE\'S HERE

QUOTIENT IN 327 R REG

IENRF\ QUOTIENT IN RF1

RESULT IN F

FSTB\

TO PROCESS VALIDITIES
HAVE THE uP:

LOCK BASELINE TO LTA TO 210.
LOAD LTA BASELINE FIFO WITH 0 TO 209
LOAD MODULUS FIFO WITH 0 210 TIMES (SEE L031D15)
(THIS GIVES MODULUS 2048 WITH LTABL EVERY 8. DRBL AT 0 AND 1680)

LOAD DRAM BASELINE FIFO WITH THE be BUFFER DESTINATION BASELINE.
(THIS WILL CYCLE 0,1,2,3 EVERY 4*131MS CYCLES)

WRITE BRANCH REG WITH LOAD VALIDITY ROUTINE
WRITE PCINT\
WRITE BRANCH REG WITH EXIT ROUTINE

HAVE THE PC SEQUENCER:
RESET THE INPUT FIFO
GIVE A RESCNT & RESCLR\ TO CLR COUNTER & READ ALL 3 ADR FIFO'S
CLOCK ADDRESS INTO DELAY FIFOS
SEND A RQSTSTB\ TO THE LTA FOR A VALIDITY TO PRIME THE FIFO
WAIT 2 uSEC (16 INSTRUCTIONS)

THIS ALLOWS THE LTA'S 2uSEC LOOP TO BE AN ARBITRARY
PHASE OFFSET FROM MY 2 uSEC LOOP.

*GIVE A RESCNT
CLOCK ADDRESS INTO DELAY FIFOS
GIVE A RQSTSTB\

2 uSEC LOOP READ THE INPUT FIFO
CLOCK INTO 327
DO VALCUNCK & LDLYUNCK TO RECALL PREVIOUS VALUE
DO THE ABOVE DIVIDE AND STORE THE RESULT IN RAM
STORE THE 327 VALUE IN THE be BUFFER
IF DRAMBL FIFO NOT EMPTY

LOOP BACK TO *

210 BASELINES OF 8 CHANNELS
S FIFO'S
:YCLES WORTH OF VALIDITIES GET STORED IN THE
FOR READING EACH BANKSWITCH.
ACCESS TO ALL VALIDITES INPUT.

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

DIVIDER TIMING

Size DocumentNumber REV

B 56000L031 (L031DI0.SCH

I

I

I LQ I..C : 1-1Q O i _v z7 I OZ) 11CC 1.. 1 V Ili I-
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M _ 1 9 9 1 IqhPPt- 10 ,-,of



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

I AF I 60 I
instruction Ir*r0+s I dummy I

R INPUT I TW7 I I

R REG I I I

61

f=r

62

f=r

VAL0

rfsel (24-26) (number) & enrf\ (27) (waveform)

oemuxg\ -ba I Ii-3noneIO-2 ran

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

vadroe (65)

evalunck\ (62)

fstb (16)

rqststb\ (66)

rescnt (57) _

PAGE 2 ->I

63 I 64 I 65 I 66 I 67 I 68 I 69 I 6A I 6B I 6C I 6D I 6E

f=r I f=r If=r*r4 If=r*r4 If=r*r5 If=r*r5 If=r*r6 If=r*r6 If=r*r7 If=r*r7 I f=r I f=r
VAL I VAL2 I VAL3 IREO IIMO IRE1 I IMI IRE2 I 1M2 RE3 I IM3 I RIN

IR4=VAL0IR5=VALIIR6=VAL2IR7=VAL3IR0 =REO IRI =IMO 1R2 =RE1 jR3 =IM1 IR4 =RE2 IRS =IM2
*VALO *VALO *VAL1 *VAL1 *VAL2 *VAL2

1 4 I 5 I 6 L 7 I 0 I 1 I 2 1 3 1 4 I1 5 I 6 I 7
ok to go ram to fifo

nIO -2 ram 0-2 ramjO-2 ramlO-OfifolO

I 1 1 1 I 1 I 0 I

SI1 I 1 1 1 1 0
1 o0 * 0 * 0 * 1

r
T~
L

ICAPTUREIVAL0

'ifo0-Ofifo 0-Ofifo0-OfifoI0-Ofifol0-Ofifo 0-OfifoI0-Ofifo

1 l o 1 ol *1 O 1 0 l 1 0 1_0

*1 1 I 1 I 1 i

-0

1

kGE 1 ->I

I 6F I 70 j 71 I 72 I 73 1 74 I1 75

I f=r Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s I
I HiZ I HiZ TWO I TW I TW2 ITW3 ITW4

R6 =RE3 IR7 =IM31 I I I I
*VAL3 *VAL3

- I I III
11-2 10-2 raml0-2 raml0-2 ramO 02 raml 02 raml 02

I 1 1 I 1 I 1 I 1 1 1 1 1 1

o I

I
I

0 I
I

0 I 0

1 I 1 I 1 I 1 1

I I

IIIII I I
II I I I I

I I
II

tw(0-2) I

SYD I
SUBARRAY FROM DELAY FIFO

INITIALLY:
LOAD A BASELINE, DRAM BASELINE, MODULUS
LOAD VALIDITY RAMS

AND SUBARRAY

VALO 00000000
VALI 01000000
VAL2 02000000
VAL3 03000000

clacenlbl \ (3) I

I twO I twl I tw2

60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E

70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

DUMMY INSTRUCTION
VAL0
VAL1
VAL2
VAL3
RE0
IMO
RE1
IMi
RE2
IM2
RE3
IM3
R IN

S IN

FILTER 32 RESULTS
TO ACCrO
T28 ACCrl
T24 ACCr2
T20 ACCr3
T16 ACCr4
T12 ACCr5
T8 ACCr6
T4 ACCr7
TO ACCiO
T28 ACCil
T24 ACCi2
T20 ACCi3
T16 ACCi4
T12 ACCi5
T8 ACCi6
T4 ACCi7

FOLLOWING LAST MAC
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
REO*R4
IMO0*R4
REI*R5
IM1*R5
RE2*R6
IM2 *R6
RE3 *R7
IM3 *R7
STRAIGHT THRU
STRAIGHT THRU

TO*RO+0
T28*RO+ACCr1
T24*RO+ACCr2
T20*RO+ACCr3
TI6*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*R1+0
T28*R1+ACCi1
T24*R1+ACCi2
T20*R1+ACCi3
TI6*R1+ACCi4
T12*RI+ACCi5
T8*R1+ACCi6
T4*R1+ACCi7

BC
BD
BE
BF
61
62
63
64
65
66
67
68
69
6A
6B
6C

6D
6E

70
71
72
73
74
75
76
77
78
79
8A
8B
8C
8D
8E
8F

tw3

T15*R7+ACCi28
TIl*R7+ACCi29
T7*R7+ACCi30
T3*R7+ACCi31
R4=VAL0
R5=VAL1
R6=VAL2
R7=VAL3
RO=REO*VALO
RI=IMO*VALO
R2=RE1*VAL1
R3=IMI*VAL1
R4=RE2*VAL2
R5=IM2*VAL2
R6=RE3*VAL3
R7=IM3*VAL3
OUTPUT =

R IN
S IN

TO*RO+0
T28*RO+ACCr1
T24*RO+ACCr2
T20*RO+ACCr3
TI6*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*R1+0
T28*R1+ACCi1
T24*R1+ACCi2
T20*R1+ACCi3

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

MAIN LOOP INITIALIZATION TIMING

Size Document Number IREV

B 56000L031 (L031D12.SCH)

Date: MaY.Ly z , Z5 z11 w

tw4 I tw5

M=n -% r 7') 1 QQQI C1nG= -1 7) r,1-

l - a - 1 1 -' 1
uI 1 1- 1-1I1- 1 -- 1

-, .

PA.

L-



preasel
0 row ita
1 col ita
7 row rfsh
2 row be
6 col be

DATA
IN

RRealO
RReall
RReal2
RReal3 OUT

SINGLE RReal4 WRealO
LTA ADDRESS RRea5 WReall

FOR A COMPLEX RReal6 WReal2
LTA VALUE RECEIVED RReal7 WReal3

RImagO WReal4
THE SIGNALS IMAG AND OUTBANKRImagl WRealS
SPECIFY WHICH QUADRANT IN RImag2 WReal6
THE RAM THE DATA GOES TO. RImag3 WReal7

RImag4 WImagO
RImagS WImagl
RImag6 WImag2
RIma 7 WImag3
RRealO Wlnmag4
RReall WImag5
RReal2 WImag6
RReal3 WIma 7
RReal4 WRealO
RReal WReall
RRealS WRea12
RReal7 WReal3
RlmagO WReal4
RImagl WRealS
RImag2 WRealS
RImag3 WReal7
RImag4 Wlmag0
RImagS WImagl
Rlmag6 WImag2
RIma 7 WImag3
RReal0 WImag4
RReail WImag5
RReal2 WImag6
RReal3 WIma 7
RReal4 WRealO
RReal5 WReall
RReal6 WReal2
RReal7 WReal3
RlmagO WReal4
RImagl WReal5
RImag2 WReal6
RImag3 WReal7
RImag4 WImag0
RImagS WImagl
Rlmag6 WImag2
RIma 7 WImag3
RRealO WImag4
RReall WImag5
RReal2 WImag6
RReal3 Wlma 7
RReal4 WRealO
RRealS WReall
RReal6 WReal2
RReal7 WReal3
RlmagO WReal4
RImagl WRealS
RImag2 WReal6
RImag3 WReal7
RImag4 WImagO
RImag5 WImagl
Rlmag6 WImag2

% MEANS A CHANGED VALUE

rcntenbl(69) DRAM BANK
preasel (8-10) MEMORY ADDRESS
deltoa(15 ) ACCESSES

II xADR 1 4 5 5 e

0020 SE preCa9
0160*be05F 4 85410
0020"be0 60 * be02uSEC PAUSE 111111
1160* belSi * be0 be0 1 11111
10 20*bel 62 *bel be0 1111131160 *be2 63 *bel bel 1 11113

010i200be2 64 *be2 bel be0 1 1 11
0iS be365 *be2 be2 be0 be0 1 11111
0020* be3 66 *be3 be2 bel be0 be01101113
0160 *be4 67 * be3 be3 bel bel be0 1 1111
0020 O*be4 68 *be4 be3 be2 bel bel 1 01111
0160 *be569 * be4 be4 be2 be2 bel 1 111 1 1
0020 *be56A * be5 be4 be3 be2 be2 1 0 1113
0160 *be66B * be5 be5 be3 be3 be2 1 11113
0070 *be66C * be6 be5 be4 be3 be3 1 01111
0070 * RFR 6D * be6 be6 be4 be4 be3 1 11113
0000 * RFR 6E * RFR be6 be5 be4 be4 1 0 1113
0010 * RR06F * RFR RFR be5 be5 be41 11113

0 0 0 0 * RR2 71"* RC0RFRI be6 be6 be5 190010 *RR2 71 * RCO RRi be6 beS be5 11OOiRC2 72 iRR2 RCI RFR be6 be60001*1RR4 73 *RC2 RR3 RFR RFR be61:
0001*RC4 74 WRO RC3 *RR4 RFR RFR 1(
0 0 11* RR6 75 WCO WRI *RC4 RR5 RFR 1
0000*RC6 76 WR2 MCi *RR6 RCS 14
0010 *RRO 77 WC2 WR3 *RC6 RR7 1:
0000*RCO 78 *RAQ WC3 WR4 RC7 0:
0010*RR2 79RC RRI WC4 WR5 1:
0001"RC2 7A * RR2 RCI WR6 WC5 0
0 liiRR4 7B*RC2 RR3 WC6 WR7 1
0O0O 1l*RC4 7C WRO RC3 * RR4 WC7 WR7 14(
0011*RR6 7D WCO WRI 'RC4 RR5 WC7 1:
0000 * RC67E WR2 WCI * RR6 RC5 14C
0010 * RR07F WC2 WR3 * RC6 RR7 1

00O*RR2 81RCO RRl WC4 WR5
0001*RC2 82 *RR2 RCl WR6 WC5
0011*RR483 RC2 RR3 WC6 WR7
0 01*RC4 84 WRO RC3 *RR4 WC7
0011*RR685 WCO WRl *RC4 RR5
o0ooRC6 86 WR2 C i R6 RC5
0010* RRO 87 WC2 WR3 *RC6 RR7
Soo*RCO88 *RRO WC3 WR4 RC7
ooo RR2 89 *RC1O RR WC4 WR5
0O0O 1l*RC2 8A *RR2 RCi WR6 WC5
O011*RR4 8B*RC2 RR3 WC6 WR7
o ooi*RC4 8C WRO RC3 RR4 WC7
Q li*RR6 8D WCO WRI *RC4 RR5
0000 *RC6 8E WR2 WCI *RR6 RCS
0010 * RRO8F WC2 WR3 * RC6 RR7
0000*RCO 9U iRRU WC3 MR4 RC7
O010*RR2 91*RC0 RRI WC4 WR5
0O0 i*RC 2 92 * RR2 RClI WR 6 WC S
0011*RR4 93 *RC2 RR3 WC6 WR7
0001*RC4 94 WRO RC3 * RR4 WC7
0011 * RR6 95 WCO WRI *RC4 RR5
0000 *RC6 96 WR2 WCI *RR6 RC5
001 0*RRO 97 WC2 WR3 * RC6 RR7
0 00 0 *RCO 98 * RRO WC3 WR4 RC7
O l iRR2 99*RCO RRI WC4 WR5
0001*RC2 9A * RR2 RCI WR6 WC5
011 * RR4 9B*RC2 RR3 WC6 WR7

0001* RC4 9C WRO RC3 * RR4 WC7
o011 * RR6 9D WCO WRI *RC4 RR5
0000*RC69E WR2 WCI iRR6 RC5
00010 *RRO 9F WC2 WR3 *RC6 RR7
0O0OO0 *RCO AO *RRO WC3 WR4 RC7
000 * RR2 Al*RCO RRI WC4 WR5
000I*iRC2 A2*RR2 RCI WR6 WC5
O0 11 *RR4 A3 *RC2 RR3 WC6 WR7
0001*RC4 A4 WRO RC3 *RR4 WC7
0 01 * RR6 AS WCO WRI *RC4 RRS
0000*iRC6 AS WR2 MCi *iRR6 RCS
0010 *RRO A7 WC2 WR3 *RC6 RR7
0000*RCOA8 *RRO WC3 WR4 RC7
0010 * RR2 A9 RC0 RRI WC4 WRS
0001*RC2 AA*RR2 RCI WR6 WC5
O011 * RR4 AB*RC2 RR3 WC6 WR7
0O0O 1i*RC 4 AC WR O RC 3* RR4 WC 7
O011 * RR6 AD WCO WRI *RC4 RR5
0020 * RC6 AE WR2 WCI iRR6 RCS
0160 * be0 AF WC2_WR3_*RC6_RR7

WR7 14C
WC7 1:3

14
1]
0:
11
0:
1]

WR7 14
WC7 1:]

14
1]

0"

C71:

1:WR7 14
WC7 1

14

1:

we7 1 1

0

WC 114

WR7 l14

WC7 1

14

to±tsag i witnagi u u .~ u oeu no au.i wits RL u -
_R..mag / Wlmag3 u0020 u* eu Bu wC3.. w.R4 R-7( .WImag4 11i60 *beliB1 WC4 WR5 1

WlmagS 1020*bel B2 WR6 WC5 0
WImag6 1160 *be2 B3 WC6 WR7 1:
WImag7 102 0*be2 B4 WC7 WR7 1

0160 *be3 B5 WC7 1:
02 * be3 B6 * be3 be2 bel be0 be01]
0160 *be4 B7 *be3 be3 bel bel be0 1:
0020*be4 B8 *be4 be3 be2 bel bel 1:
160 * ben B9*be4 be4 be2 be2 bell:

0020*be5 BA *be5 be4 be3 be2 be2 1:
0160 *be6 BB *be5 be5 be3 be3 be2 1:
0070 *be6 BC *be6 be5 be4 be3 be311
0070 *RFR BD*be6 be6 be4 be4 be3 1:
0020*RFR BE*RFR be6 be5 be4 be4 1
o60*bsOB RFiRFR RFR b5 be5 be4 1]
0020 *beO CO RFR be6 be6 be5 1:1060 *bel Cl be6 be6 be5 1:1020 *bel C2 RFR RFR be6 1:1060*be2 C3 RFR RFR be6 1:
1020 *be2 C4 RFR 1:
0060 *be3 C5 RFR 1:
0020 *be3 C6 * be3 be2 bel be0 beO1:
0060 *be4 C7 *be3 be3 bel bel be0 1:
0020 *be4 C8 *be4 be3 be2 bel bel 1:
0060 * be5 C9 *be4 be4 be2 be2 bet 1:
0020 *be5 CA *be5 be4 be3 be2 be2 1:
0060 *be6 CB *be5 be5 be3 be3 be2 1:
0070 *be6 CC be6 be5 be4 be3 be3 1:
o070 * RFR CD*be6 be6 be4 be4 be3 1:
0020*RFR CE*RFR be6 be5 be4 be4 1:
0160*beOCF*RFR RFR be5 be5 be41

0020*b Jeu DO RFR be6 be6be1]e1160 *bel Dl be6 be6 be5 11102o*bet D2 RFR RFR be6 1:1160 *be2 D3 RFR RFR be6 1:
1020*be2 D4 RFR 1:
0160 *be3 D5 RFR 1:
0020 * be3 D6 * be3 be2 bel be0 be01:
0160*be4 D7*be3 be3 bel bel be01
0020*be4 D8 be4 be3 be2 bel bel1:
0160 *be5 D9 *be4 be4 be2 be2 bel1:
0020 * be5 DA * be5 be4 be3 be2 be2 1:
0160*be6 DB*be5 be5 be3 be3 be2 1:
0070*be6 DC*be6 be5 be4 be3 be3 1:
0070*RFR DD*be6 be6 be4 be4 be3 1:
0020 * RFR DE*RFR be6 be5 be4 be4 1:
n n r ,(,en TP*R FR. RFR1 h, ,, 1-,PS 1-, =. 1--=z

DRAM BANK
MEMORY ADDRESS
ACCESSES
1 4 5
3 6 7

1110
0111
1110
1101

1101
1010
1101
1010
1101
1010
0101
1010
1101
1010
1101(
1010:
1101(
1010:
0101(
1010:
11014
1010:
11014
1010:
1101(
1010:
01014
1010:
11014
1010:

1010:
1101(
1010:
0101(

1010:
1101(
1010:
11014
1010:
11014
1010:
0101(
1010:
11014

1101(
1010:
1101(
1010:
0101(
1010:
11014
1010:
11014
1010:
11014
1010:
01014
1010:
11014

1101]
1011]
1101]
1011]
0111]
1111
0111u
liii1
0111]
1111
0111]
liii
0111]
iii1
0111]
1111

01111
[11111
01111
11111
11111
11111
01111
11111
[01111
11111
01111
11111
01111

[01111
[11111

1111

111]

1111:

1111:
1111:
01111
1111]
0111:
1111:
0111:
1111:

0111:
1111:
0111:

vadr 
(65)

1101011X01000
111021X10110DATA SNAPSHOT IS OF Wreal OR Wimag 0 THRU 7

1101032X11120THE NUMBER IS SPECIFIED BASED ON SUBARRAY.
110104 2X1 1130
1101052011140 RFR=REFRESH ADDRESS
1101062111150 NORMALLY THE ADDRESS MUX THROWS EVERY
1100071111160 4 CYCLES. FOR be ACCESS, AT THE END OF
1000001111170 THE 2 USEC PAUSE, LEAVE ADR MUX IN THE
1100011101000 0 POSITION.
1100021110110
1100032111120
1100042111130
0100052011141 REAL DATA SNAPSHOT
1100062111150
1100071111160
1 0000 01 1 11 17 0
1100011101000
1100021110110
1100032111120
1100042111130
0100052 011140 IMAG DATA SNAPSHOT
1100062111150
1100071111160
1000001111170
1100011101000
1100021110110
1100032111120
1100042111130
0100052011141 REAL DATA SNAPSHOT
1100062111150
1100071111160

1l000l01110
110002111010
1100032111010
1100032111120

0100052 011140 IMAG DATA SNAPSHOT
1100062111150
1100071111160
1000001111170
1100011101000
1100021110110
1100032 111120
1100042111130
0100052 011141
1100062111150

vadroe(65)
rcntenbl(69)
preasel(8-10)
deltoa(15)
8TO1 PROM 0
MUX ADDR 2

0 0 1 0* RR2 Ci1 RC O00010*RC2 C2 *RR2

0011*RR4 C3 *RC2
0001*RC4 C4 WRO
0011*RR6 CS WCO
0000*RC6 C6 WR2

DRAM BANK
MEMORY ADDRESS
ACCESSES
1 4 5
3 6 7

RRl be6
RC 1RFR
RR3 RFR
RC3 *RR4
WRI *RC4
WCi *RR6

uPINT\0(21)
precas \
85410 SNAPOE\ (WE\8)

we\ EESNAPOE(from CLAC ram when TW=7)
40 dlyrc(71)

10ustic(70)
clacenbl\ (3)

tw(0-2)
prebaenbl\(1 -12)
SNAPCE\ FOR SNAP OF 0
EESNAPCE\(from CLAC ram for snap of 0)

om CLAC\fro CLAC ram to clac 0)I 1 W( 02 )..

be6 be5 1iiiii0_1"
be6 be5 1111101
be6 be6 11 01 11 C
RFR be6 111110:
RFR RFR 11 11 014C
RR5 RFR 111010:
RC5 1111014

1101011XOX0011
1111021iX10u1lul
110103 2X1 12011
1101042X113001
11010520114011
11010621115011 \ TO IDLE LOOP VIA PCLI

SECTION AS ON PAGE 2 FOR VALIDITY FILTERING
WE DO NOT WANT THE VALIDITY IDLE LOOP TO CLOCK THE BACKEND,
SINCE IT WILL BE IMMEDIATELY FOLLOWED BY THE MAIN LOOP.

1000001111170
11O0011101000
1100021110110
1100032111120
1100042111130
0100052011140
1100062111150
1100071111160
1000001111170
1100011101000
110002111011011000321 1 1 12 0DRAMBL (DERIVED FROM RESCNT WHEN RESULT COUNT = 4)
1 1 0 1 0 4 2 1 1 1 1 3 0 0 DRAMBLRD
010105201114100 ALSO SEE L031D32
110106211115i0S1lOLAST USE OF OLD BASELINE IF RESULT 4
110107111116 0 0 I-BASELINE HIZ IF RESULT 4
11117 0 0 0 NEW BASELINE IF RESULT 4
110 11 0 1 XiX O0 sequpbr\ (14)
lll11011XlX00111oop to 66 VIA PCLI
1 031 X 1 X 0 00 IF NOT STOPLOOP
1101103 iXiXO011
0 1011 0 3 XXX 0 011

1111113 xx x°°
1I I 1° xx AX°°x 1xoUU
1111o3xxXOOXXo IF STOPLOOP CONTINUE
lliiiO3XXXOO pci 13)
11 0 11 03 XXiXO0

1111103 XX lX00
1 101ii03XXiX 0 0
1 11 11 03 XXiX 0 0
1 10 11 0 3XXiX 0 00/

1110xx xo I1111101XX1X011101101XX1XO 01
11 101 10 XX1X 00 1

1 10103XXIX001

1 1i 0 xx 0° 0x1

1 100 10 3 Xxix00 1
1 10 0103 XX1X 00 1
1 10 0103 XX1X 00 1incr:

1 10 0 103 XX1X 00 1
1 1001 0 3XX1X 00 1
1 10 1 10 3XX1X 00 1
1 10 1103 Xxix00 1

11 01 1 0lxxix o0 1
110110iXX1X001
1 10 1 101 XX1X00 1

1 10 3 XXiX001
1101103XXlX001
11 0 1 10 3 X00 1
1 1011 0 3XX1X 00 1
111 01 10 3XX1X 00 1
1 1011 0 3XX1X 00 1ma1110XXlXO0 incr:

1 10 1 10 3XX1X 00 11
1 11 1 10 3XX1X 00 1

1 11103xxix001
1 10 1 10 3XX1X 00 1
1 11 1 10 3XX1X 00 1

FOR PAGE 1 - THE MAIN LOOP, WE IDLE IN CO-CI5
THIS GIVES A CONTINUOUS BACKEND CLOCK AND REFRESH.
THUS IF A TIC WITH A SMALL AMOUNT OF DATA FOLLOWS
A TIC WITH A LARGE AMOUNT OF DATA,
THE BACKEND WILL STILL BE ABLE TO MOVE ALL THE DATA.

rsh(60)

rsh(60)

precas\ uPINT\0(21)
85410 SNAPOE\ (WE\8) i

we\ EESNAPOE(from CLAC ram when TW=7) VLBA CORRELATOR PROJECT
40 dlyrc(71) NATIONAL RADIO ASTRONOMY OBSERVATORY

10ustic(70) 
CHARLOTTESVILLE VA

tw(0-2) Title
prebaenbl\(1l-12) DRAM ADDRESSING
SNAPCE\ FOR SNAP OF 0
EESNAPCE\(from CLAC ram for snap of 0) Size Document Nuber REV

CLAC\(from CLAC ram to clac 0) CLAC is one later since the MAC instruction has one less pipeline C 56000L031 (L031D4.SCH)
TW(0-2) in the T register path.

vadr o e(65)
rcntenbl (69)
preasel(8-10)
deltoa (15)

8TO1 PROM 0
MUX ADDR 2

--- --- - - / - - I -- I- --- % / -- % n %

SNAPOE\ (WE\8)
EESNAPOE(from CLAC ram when TW=7)
dlyrc(71) RR = READ ROW
10ustic(70) RC = READ COLUMN DATA AVAILABLE
clacenbl\(3) WR = WRITE ROW
11tw(0-2) WC = WRITE COLUMN DATA WRITTEN1 l llprebaenbl \ (11-12) '* = 8TO1 MUX OUTPUT
1103 SNAPCE\ FOR SNAP OF 0

1 O 11O3XEESNAPCE\(from CLAC ram for snap of 0)
110 1103XXCLACP\ FROM FIRPAL0 ALL WRITE ADDRESSES ARE DELAYED READ ADDRESSES
110 1i1 O3XX 1CLAC\(fromi CLAC ramn to clac 0) THE MUX HAS SWITCHED READ AMND WRITE.
11011 3XXiXTW(O-2)
11011103XX 

X O
x lx00 resant(57)

1 1 01103 XXiX0 0
11103XXX00 NOTE 13 EQUALS 02 DELAYED BY ONE CLOCK CYCLE.
110 1103XXiXOO0NOTE 57 EQUALS 46 DELAYED BY ONE CLOCK CYCLE.
1111103 XXiX 00
1101103 XXiX 00
1111103XX1X00 89 ADDRESS IS 57 ADDRESS DELAYED ONE CLOCK CYCLE1 1 o 10 xxixo0o1101103X1X00
1i1il11i03 XX IX OO 89 WHERE THE NUMBER IS THE DESTINATION DRAM BANK.
iioiio3XXiXo DATA
111II03XXiX00
11 nil Inl -- ,"1 nn

n. n. . .- . . . . . .. . . . . . . . . . . . . . .-C . . . . . . . . . .n .n . ...... i.v.n ..1 1 1 V 1 1i 1i 1 1i U V

-7n n n n * nrln Qn * 7onn Tar--Z r~mA r, '7

11 I I 1 I 1 I I 1 1 rescn1 . l

n n w w n w w n n n n n w w n n w n n

J..LI

1 1 V 1 V 1 1 V V V / 1 1 1 1 1 V V

1-4 1V1V1UJ

V V V V LC V Di' 1\.L' It 1\t' It 1..lGJ l.lGJ ilGY 1 1 1 1 E1 1 A 1 1 V 1 1 V 1 A L1 1 <l V V V
ifI11

. . . A. . . . . .. . . . . . .L _ ' L . . .1 I . . . . . . . . . . . . .. .. . .. . . .v A

u u t7 u ^ K) u llr xrx xrx rJeJ IJe J s eI=k 1 -L -L 1j11 V 11 V .111111 u u 1

rescnt(bi)
I LcILta : llcly 14 , -L 7:f v 14 V LL 

re
1 1 dV 1.4 1!-f 73I-7la(-'eL 

14 O

-I-1.1 V



SUBARRAY 0

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

SUBARRAY 1

INPUTO

INPUT1

INPUT2

INPUT3

INPUT4

INPUTS

INPUT6

INPUT7

INPUT8

INPUT9

INPUT10

INPUT11

SUBARRAY 0 IS A 32 TAP FILTER * MEANS READY TO OUTPUT
SUBARRAY 1 IS A 10 TAP FILTER, ONLY 5 RAMS USED

RAMO RAM1 RAM2 RAM3 RAM4 RAM5 RAM6 RAM7

SUBIINO
SUBOINO
SUBOINI
SUBOIN2
SUBOIN3

SUBIINI
SUBOIN4
SUBOIN5
SUBOIN6
SUBOIN7

SUBIIN2
SUBOIN8
SUBOIN9
SUBOINIO
SUBOINII

SUBIIN3
SUBOINI2
SUBOINI3
SUBOINI4
SUBOINIS

SUBIIN4
SUBOINI6
SUBOINI7
SUBOINI8
SUBOINl9

SUBIIN5
SUBOIN20
SUBOIN21
SUBOIN22
SUBOIN23

SUBIIN6
SUBOIN24
SUBOIN25
SUBOIN26
SUBOIN27

SUBIIN7
SUBOIN28
SUBOIN29
SUBOIN30
SUBOIN31

SUBIIN8
SUBOIN32
SUBOIN33
SUBOIN34
SUBOIN35

SUBIIN9
SUBOIN36
SUBOIN37
SUBOIN38
SUBOIN39

SUBIINI0
SUBOIN40
SUBOIN41
SUBOIN42
SUBOIN43

SUBIINII

FOR DIFFERENT DUMP RATES,
FOR THE DIFFERENT SUBARRAYS,
JUST INTERSPERSE THE POINTS
AT WHATEVER RATE THEY COME OUT.

IF ONE SUBARRAY IS HUGE, WITH A LOW
DUMP RATE, WHILE THE OTHER IS SMALL
WITH A FAST DUMP RATE,
THE SMALL ONE HAS PRIORITY.
THUS THE HUGE ONE WILL HAVE TO COME
IN SECTIONS BETWEEN THE SMALL ONE.

ITO
TO
T1
T2
T3

IT1
T4 TO
T5 Tl
T6 T2
T7 T3

1T2 1T0
T8 T4
T9 T5
T10 T6
Tll T7

1T3 lT1
T12 T8
T13 T9
T14 T10
TI5 Tll

1T4 1T2
T16 T12
T17 T13
T18 T14
T19 TI5

ITS 1T3

T20 T16
T21 T17
T22 TI8
T23 T19

1T6 1T4
T24 T20
T25 T21
T26 T22
T27 T23

1T7 ITS
T28 T24
T29 T25
T30 T26

*T31 T27
1T8 1T6
TO T28
Tl T29
T2 T30
T3 *T31

* 1T9 1T7
T4 TO
T5 Tl
T6 T2
T7 T3

ITO T8
T8 T4
T9 T5
T10 T6
Tll T7

IT1 *1T9
T8
T9
T10
T11

ITO

1T1 *

A BASELINE = 8 CHANNELS * 256 SPECTRAL POINTS * 8 BYTES = 16384 BYTES.
IN 131 MS., AT 4 MBYES/SEC, 32 BASELINES CAN BE OUTPUT.

TO
T1
T2
T3

T4
T5
T6
T7

ITO

TO
T1
T2
T3

T8 T4 TO
T9 T5 Tl
TI0 T6 T2
T11 T7 T3

IT1
T12 T8 T4
T13 T9 T5
T14 TI0 T6
TI5 Tll T7

1T2 lTO
T16 T12 T8
T17 T13 T9
T18 T14 TIO
T19 TI5 Tll

1T3 lT1
T20 T16 T12
T21 T17 T13
T22 TI8 T14
T23 T19 T15

1T4 1T2 ITO
T24 T20 T16
T25 T21 T17
T26 T22 T18
T27 T23 T19

1T5 1T3 IT1
T28 T24 T20
T29 T25 T21
T30 T26 T22

*T31 T27 T23
1T6 1T4 1T2
TO T28 T24
T1 T29 T25
T2 T30 T26
T3 *T31 T27

1T7 IT5 1T3
T4 TO T28
T5 Tl T29
T6 T2 T30
T7 T3 *T31

1T8 1T6 1T4
T8 T4 TO
T9 T5 Tl
TI0 T6 T2
Tll T7 T3

1T9 1T7 1T5
T8 T4
T9 T5
T10 T6
Tll T7

lTO 1T8 1T6
T8
T9
TI0
T11

IT1 *1T9 1T7

ITO T8

IT1 *1T9

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
TI0
Tll

T12
T13
T14
TI5

T16
T17
TI8
T19

T20
T21
T22
T23

T24
T25
T2 6
T27

T28
T29
T30

* T31

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
T10
Tll

EXAMPLE:
SUBARRAY 0

SUBARRAY 1

25 BASELINES EVERY 131 MS USING FILTER

70 BASELINES EVERY 1.31 SEC

DO 25 OF 0 AND 7 OF 1, EACH CYCLE
SUBARRAY 0 VALUES GO THROUGH FILTER, EVENTUALLY

GETTING TO OUTPUT RAM.
SUBARRAY 1 VALUES GO DIRECTLY TO OUTPUT RAM.

OUTPUT RAM HOLDS ALL 210 BASELINES

SUBARRAY 0'S PORTION UPDATED EVERY 131 MS.
SUBARRAY 1'S PORTION UPDATED EVERY 1.31 SEC

NEED TO BANKSWITCH ON A SUBARRAY BASIS!

CHUCK CAN ONLY GIVE OUT VALUES ON THE 2 uSEC
BOUNDARIES. THEREFORE IT IT GOOD TO BUFFER HIM
VIA AN EXTRA MEMORY.

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
TI0
Tll

T12
T13
T14
TI5

T16
T17
TI8
T19

T20
T21
T22
T23

T24
T25
T26
T27

T28
T29
T30

* T31

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
T10
T 1

SUBARRAYS ALLOWED IN STORING DATA IN 8 RAMS.
IF 32 TAP FILTERS, WANT TO OUTPUT EACH AFTER 32 DUMPS.
IF X TAP FILTERS, WANT TO OUTPUT EACH AFTER X DUMPS.
WHEN IT IS TIME TO OUTPUT, A SUBARRAY, HAVE THAT DUMP BE COPIED IN PARALLEL
TO THE OUTPUT RAM. THE OUTPUT RAM WILL THEN BE READ TO THE BACKEND.

RAMS USED * DUTY CYCLE = # TAP WEIGHTS
WHERE RAMS USED CAN BE 1 TO 8
DUTY CYCLE IS AN INTEGER VALUE
THUS # TAP WEIGHTS CAN BE:

RAMS USED
0 1 2 3 4 5 6 7 8

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
TI0
Tll

T12
T13
T14
T15

T16
T17
T18
T19

T20
T21
T22
T23

T24
T25
T26
T27

T28
T29
T30

*T31

TO
T1
T2
T3

T4
T5
T6
T7

T8
T9
T10
Tll

0 0
2 3
4 6
6 9
8 12
10 15
12 18
14 21
16 24

0 0 0
4 5 6
8 10 12
12 15 18
16 20 24
20 25 30
24 30 36
28 35 42
32 40 48

0 0
7 8
14 16
21 24
28 32
35 40
42 48
49 56
56 64
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INITIALI ZATION MAIN LOOPINITIALIZATION180 181 182 183 184 185 186 187

ROM RESCLR\

RESCLR\ OUT

ROM RESCNTII

ROM RESCNT OUT * ii

LTABLRD = RC=0 * RESCNT NOT REPEAT FO
THRU 8MHz REG

RESULT COUNT I 0 I 1

BASELINE OUT I 1ST BL

ROM LDLYLDCK *

ROM LDLYLDCK OUT *

ROM RQSTSTB\

RQSTSTB\ OUT (BL LOCKED TO 210) *

DO FIFORST\ LJ

PROVIDES THE 2 uSEC BUFFER IN THE FIFO

RESPONSE TIME TO RQSTSTB\ IS A MINIMUM OF 3 CYCLES

88 189

18

MAIN LOOP
90 191 192 193 194 195 196 197 198 199 1100 1101 1102 1103 1104 1105

ROM PCLD\ OUT

PTROM SEQUPBR\ OUT i

2 1

_[E~hL

ROM EFIFOSO\ OUT

FIFOSO

106 1107 108

(103)
IDLE LOOP WAITING FOR INPUTOR

REG SET

IDLE LOOP
WAITING FOR INPUTOR

STOPLOOP FROM LTABL FIFO
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INTIALI ZTATION MAIN LOOPTT 1 / T

ROM EFIFOSO\ OUT

FIFOSO
PROVIDES THE 2 uSEC BUFFER IN THE FIFO

RESPONSE TIME TO RQSTSTB\ IS A MINIMUM OF 3 CYCLES

DOES NOT USE DRAMS

INPUT AFE = 0 WHEN > 8 VALUES IN FIFO

*DONE* MEANS DONE\ TO RESET PCINT FF.

uPBR
INIT

RESET INPUT FIFO
LOAD CLAC RAM WITH 0'S.

LOAD 327 CONTROL WORD
ROM BR

READ INPUT FIFO
RQSTSTB
PROCESS POINT

* OR OUTPUT FIFO HF STOPLOOP

PCINT\ BRANCH =PNTBRNH uPB - PCLD\ & %MOD]

IN uP PC IDLE LOOP SEQUPBR\

YE S SOLOMODE 3
=i1 INPUTAFE=I

MODE4 STOPLOOP=0
1DONE NO MODE6 STRAIGHT ]RQTT

SROM BR GO TO

OUTPUTROM BR

STOPLOOP FROM LTABL F:

* DONE *

SEE L0-
NOT IMPLEMENTED SINCE 2K be FIFO SHUD NEVER F

93 194 195 196 197 198 199 1100 1101 1102 1103 1104 1105

ROM PCLD\1OUT i 1

PTROM SEQUPBR\ OUT i i

3

U~

I-1~

LOAD ADR REG SET

INPUTAFE= 0
STOPLOOP=0

IDLE LOOP
HRU

DO RQSTSTB
WAIT 2 uSEC TO ALLOW LTA

WAITING FOR INPUTAFE
THIS GIVES THE MAIN LOOP

IFO

31D19 FOR SEQUENCER MODES.
ILL UP.

106 1107 1108 I
(103)
IDLE LOOP WAITING FOR INPUTOR

* THE HF SIGNAL WOULD GO TO FIRPAL7. FIRPAL7 ALSO HAS THE PAGE #.
THE HF SIGNAL WOULD ONLY BE USED ON PAGE 1, WHICH WOULD HAVE THE STRAIGHT THRU MODE.
THIS WOULD PREVENT THE CHECKING OF HF DURING DRAM USE OPERATION.
IN DRAM OPERATION, THE FIFO COULD NORMALLY BECOME FULL IN 2 K MODE.

NOTE THE BACK END WOULD HAVE TO NOT EXPECT THE BANK SWITCHING THAT
NORMALLY OCCURS EVERY 131 MS

RCNTENBL COULD DETERMINISTICALLY CLOCK THE SNAPSHOT REGISTER OUTPUT
INTO THE be FIFO.

TO STB IN VALUE

THE 8 VALUES STORED UP IT NEEDS

IN INIT, PRIME INPUT FIFO WITH ONE DUMMY POINT.
THIS MAKES AFE TOGGLE AFTER 8 POINTS.

RCNTENBL AFTER A DELAY CAUSES beDINCLK TO STOBE THE DATA INTO THE be FIFO.
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INITIALIZATION MAIN LOOP
180 1 81 182 183 184 185 186 187 88 189 90 191 192

ROM RESCLR\

RESCLR\ OUT

ROM RESCNT

ROM RESCNT OUT * _ _ [ J

LTABLRD = RC=0 * RESCNT * NOT REPEAT FOR 8
THRU 8MHz REG

RESULT COUNT I 0 i 1 2

BASELINE OUT I 1ST BL

ROM LDLYLDCK *

ROM LDLYLDCK OUT 1*

ROM RQSTSTB\

RQSTSTB\ OUT (BL LOCKED TO 210) *

0-IL

)#

I LCLUt VC.: LLL..)t7_1 L -- .J , Ly 1I.D11t L G I Li -L-
07 ,-of



RAS\ I

i DLYRST\ i SEQUENCER SIGNALS NOT INCLUDING ROM REG DELAY

-] EDLYLDCK\ r-
DLYLDCK

FROM DELAY FIFO

INCRFRSH

I NEW REFRESH VALUE

I ROW

0I

FROM MUX ROW

RAS\ _

REFRESH CYCLE
32 125 250I I I I I I I I I

* LOOKS AT ROW

-71

PUT ACCESS 0 IN THE S REGISTER

B9 BA
efstb\ (16)

SEOUENCER SIGNALS NOT INCLUDING ROM REG DELAY
RAS \0

- PRECAS\1=D

]-PUT ACCESS 1 IN uP REGISTER

L

I PRECAS\0=E
PREASEL I 3 FOR ROW uPI 5 FOR COL uP I 7 = REFRESH I 7 = REFRESH

FROM ROM ROW COL
BASIC 250 NS CYCLE.

X DELTOA FROM ROM READ CYCLE
0 32 125 2!I I I I I I I I I

ADDRESS BUS
COL ROW COL

RAS\ 0 SU I*12 HT

CAS\

WE\

PREBAENBL\ = 1 FOR A TO S
ADDRESS NOT THROUGH DELAY FIFO

SPECIAL CLOCKS ALLOW ADJUSTMENTS

THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER
THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER

OR FROM REG ROM WITH AN OFFSET CLOCK

0 SU[*15 HT

Q

CALLED BY TEST A

PAGE 0

OPEN.1 ACCESS

FTOA

FSTB REG X ACCESS 0

CAS AND CK8 ARE SYNCHRONOUS

ACCESS

X ACCESS 1
B3 B4

BC B1 B2 SEQUENCER SIGNALS NOT INCLUDING ROM REG DELAY
RAS\0

B5

I PRECAS\O=E

DLYRST\

PREASEL I 3 FOR ROW uPI

WE\ 0

5 FOR COL uP 7 = REFRESH

RAS\1 AND WE\1 AUTOMATICALLY GENERATED

I 7 = REFRESH P~q\ 1 =T)

DLYLDCK

DLYUNCK

FROM ROM ROW COL

FROM DELAY FIFO X ROW COL

PREBAENBL\ = 2 FOR F TO A
ADDRESS THROUGH DELAY FIFO

K
EARLY WRITE

0 32 125 250I I I I I I I I II
ADDRESS BUS

FROM MUX REG COL ROW COL

RAS\O 0 SU I*12 HT

CASE

WE\

Q

F BUS

0 SU * 15 HT

OPEN

DONT CARE

F=R FOR WRITE 0 F= NOT R FOR WRITE 1

T T TTCT'TN T T1 \ (1RMf F 'CV PR' T.AV

VALID DATA 0 VALID DATA 1
= NOT VALID DATA 0

0 SU & 20NS HD
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B8

t

BB

ens\ (54)

CYCLE

r] '] /1 C

I I
I . . . ..- - N | J

- I I
I

I I

- - -- -- -- I - - II

I RAS\0

50

n ' C

PRECAS\0=

I ,, ., ., ., .. .- .,. \ ,.. =-- I
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lowr cse ean acua-vaue n -pom-e-re---reg-
lower case means actual value in prom b~efore reg

nc = not clocked in 327

6F I 70 71 I 72 I 73 I 74 I 75 I 76 I 77 I 78 I 79 I 7A I 7B I 7C I 7D I 7E I 7F I 80 1 81 I 82 I
instruction I

R INPUT

S-INPUT
1 LESS PIPELINE

fstb\ (16) 

f=r Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir

HiZ I HiZ
x I xx

STAGE IN 327
X

TWO

XX

TWI

ACCrO

TW2

ACCrl

TW3 I

ACCr2 I
TW4

ACCr3

TW5 1 TW6
ACCr4 I ACCr5

_*rl+s Ir*rl+s

TW7 I TWO

ACCr6 I ACCr7

Ir*rl+s Ir*rl+s Ir*rl+s r*rl+s Ir*rl+s Ir*rl+s

I TWI

i ACCiO
TW2 I

ACCil 

TW3 I TW4 I TW5 I TW6
ACCi2 ( ACCi3 I ACCi4 i ACCi5

II i

oemuxg\ -ba 1- 2

8T01 MUX OUT' (SE

rqststb\ (66) I

rescnt (57) I

10-

E 08)

-2 raml0 -2 ramO -2 ramO -2 ramO -2

re4

raml0-

I
REST L

-2 raml0-

T 0 REIAL

MTTS't

2 raml 0 -2 raml0

BE AFTER rastktb\

)-2 ram0

RESUL'[1

)-2 rami -2

I

0 IMAG SNAR

raml -2 ram0

I I

I I

S I i

-2 ram0-

AND ldlvlck (75 )

2 ramlO0-2 ramlO-

1 i
i I
i I
I I

-2 ramlO-2 ramO -2

I E

I
RESULT 1 4EAL

ramO 02 ram

II
II
II
Ii

*
I ---. c I T -' ' ,T

I -I 5 IL3 iIL1 L' ± 115 :1 V'J1J l~iJD.I11.j

I I I

ldlyldck (75) )jj T

tw (O -2) I I twO I

ILTABLRDI IF RES tLT

I I I

twl I tw2 I

I I

tw3 tw4 I tw5 tw6 tw7 twO twl tw2 tw3 tw4 tw5

III I I I I I I I I I

tw6 I tw7 I twO I twl

~ 1, -.r . !/ lA

1 dlyu c(7 j7

I
1ST ON[E

I ---NEXTI SUBARR4Y
FO[t DELAYtD RESULP TO DRAMS SEE 08

INITIALLY:
LOAD A BASELINE, DRAM BASELINE, MODULUS AND SUBARRAY
LOAD VALIDITY RAMS

efifoso\ (68)=i
vadroe (65)=0
edlyunck\ (73) =0
edlyldck\ (74)=0
dlyrst\ (72)=1

START BY CALLING NEWPAGE FOR PAGE 1
STARTS AT 0. HAVE LOOPS ALWAYS IN 2uSEC INCREMENTS.
IDLE LOOP WHEN DONE, AT END OF TIC'S WORK.

2 uSEC CYCLES
20

ENTER HERE IEI PREO

evalunck\ (62)
rqststb\ (66)
ldlyldck (75)

NO DRAM WRITES
30 40

I PRE1 I PRE2

I I
RQ RQ

(w 1w

I
lw RQ

subaunck(4) GETS A DELAY OF 4

Idlyunck(76) GETS A DELAY OF 4 resO

rescnt (57) 01 I resO C Iresl C Ires2 C
RESET THE RESULT COUNTER

resclr\ (56) 00

adrfrst\ (79) 01 RESET THE DELAY FIFO'S
fiforst\ (67) 01 RESET THE INPUT FIFO

50
I PRE3

dlyrst\ (72)

edlyldck\ (74)

DLYLDCK

INPUT

edlyunck\ (73)

DLYUNCK

OUTPUT

60 70
I INIT I

I I RRRR
RQ

IW I

W = A FIFO WRITE
R = A FIFO READ

Ires3 C Ires4*

res8

IresO

TO SET UP 4 CYCLE DELAY
lE IF 20 21 22 23 24 25

IWO_ IWl IW IW3 Iw4

I WOlwl

80
0 I1

(at 6)RQ
1W (at 0) 1W

IR

90

RQ

1w

IR

I (at E) R resl re;

(at D)C res5 C Ires(
res9 rest

re1

AO
2 I

BO
3 1

RQ RQ
1W

IR

s2 R res3

6 C Ires7 C
10 resll

res

IRm
rjes8 4 BEHIND
resl

res4

6E S IN

FILTER 32 RESULTS
70 TO
71 T28
72 T24
73 T20
74 T16
75 T12
76 T8
77 T4
78 TO
79 T28
7A T24
7B T20
7C T16
7D T12
7E T8
7F T4

RESCNT

ACCrO
ACCr1
ACCr2
ACCr3
ACCr4
ACCr5
ACCr6
ACCr7
ACCiO
ACCil
ACCi2
ACCi3
ACCi4
ACCiS
ACCi6
ACCi7

at end of baseline res1023 res0 causes STOPLOOP to be read from
STOPLOOP is pipelined (see L031D19) for an extra pass

res0 resl res2 res3 res4* to CO then idle loop.

Note when doing validities, there was no DRAMBL at the STOPLOOP,
since only 1680 of the 2048 baseline was completed.

* DRAMBL UNLOADS THE NEW DRAM BASELINE WHEN RESULT 4 FROM RESCNT. (SEE FIRPALI 6E ON SHT. 1)
RESCNT IS PLACED SO AS NOT TO ALLOW THE NEW BASELINE LOADING UNTIL THE USE OF THE OLD BASELINE IS DONE.(SEE SHT.8

T:

S:

STRAIGHT THRU

TO*RO+O
T28*RO+ACCrl
T24*RO+ACCr2
T20*RO+ACCr3
T16*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*RI+0
T28*RI+ACCil
T24*R+ACCi2
T20*RI+ACCi3
T16*RI+ACCi4
T12*RI+ACCi5
T8*Rl+ACCi6
T4*RI+ACCi7

6B
6C

6D
6E

70
71
72
73
74
75
76
77
78
79
8A
8B
8C
8D
8E
8F

R6=RE3*VAL3
R7=IM3*VAL3

OUTPUT =
R IN
S IN

TO*RO+0
T28*RO+ACCrl
T24*RO+ACCr2
T20*RO+ACCr3
Tl6*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*RI+O
T28*RI+ACCil
T24*RI+ACCi2
T20*RI+ACCi3
T16*Rl+ACCi4
T12*RI+ACCi5
T8*Rl+ACCi6
T4*R+ACCi7

MOD FIFO.
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(r*r2s

I TW7

I ACCi6
i

Ir*r2+s

TWO

ACCi7

r*r2+s

I TWI

i ACCrO

Ir*r2+s

i ACCrli

(SEE SHT. 8)

tw2 I

I I

)

Date: . ... . .....h 2 0 . ..99 2 ...h . . .12 of
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SPECIAL CLOCKS ALLOW ADJUSTMENTS

0 32 125 250

ADDRESS BUS
COL ROW COL 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

\0 SUI 15 HT

WE \
327 DATA SETUP CAS AND CK8 ARE SYNCHRONOUS

Q OPEN . 9 NS CAS BUFFER
3 NS ALS CK8 BUFFER

20 NS DRAM ACCESS TIME
FTOA ZX ACCESS 6 NS F257

29C327 19 NS DATA SETUP

EARLY WRITE CYCLE OUT OF 52 AVAILABLE
0 32 125 250m I I I I I I U I

ADDRESS BUS
COL 51 ROW COL

THRU REG CLOCKED BY SPECIAL CLOCK FROM FFT SEQUENCER

OR FROM REG ROM WITH AN OFFSET CLOCK

CAS \ 0 SUI 15 HTJ

WE\[WE\'S PHASE OFFSET CAN BE TIED TO RAS\'S. CASW

Q OPEN

F BUS 0 DONT CARE VALID DATA 0 SU & 20NS HD

REFRESH CYCLE
0 32 125 250

ADOR ROW COL

RAS\

ADDRESS TIMING
245 12 NS
232 31 NS

CAS\

WE \

OPEN

DONT CARE

327C8 19 SU 0 HD

0 32II
READ CAS F-

20NS TIME OFF
READ3

F CAS

FTOA J

VALID DATA 0

WRITE CAS 0 S I 20 HD

CK321 I I I I
CK8? II

0 32 125U i I I i I 250
1

PRECAS\ -
PUTS\ PRECAS\

CAS \CA 13

FTOA

WS CAB\ DRAM
RED RED 22V1
ROB CR8 ROB PRECAS

C32 AENNL\ 0 50
C32

DATA

327 22 NB
MDX

K29A

CAS\ & CK8 ARE SYNCHRONOUS
(1 DELAY FROM CK32)

PRECAS\ TIMING
CK8 12NS

CK8 BUFFER 10 NS
PRECAS\ 12 NS
22V10 SU 12 NS

37 NS
62 AVAIL DUE TO WB

AENBL\ & BENBL\ TO DATA PATH TIMING
DATA TIMING -2 NB CAB BUFFER

327 OUT 22N5 10 NB AILS CR8 BUFFER
29MA16 25 NB AENBL\ 12 NB

DRAM 0 SU 29MA16 25 NB
47 NB DRAM 0 SD

62 AVAIL 45 NB
62 AVAIL

FOR READING BUS, THERE IS 125 NS AVAILABLE AFTER FTOA.

MEETS SPECS EVEN THOUGH WE\ OFFSET
SEE L031D14

THE READ AND WRITES 0 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 BANKS.
FTOA SWITCHES BETWEEN THE RAM BANKS.
SINCE FTOA ALWAYS ENABLES ONE BUS, A OR B, ITS INITIAL STATE DOES NOT MATTER, FOR AS FAR AS PREVENTING BUS CONTENTION.
IF THERE IS NO CLOCK, IT IS ASSUMED THAT THE DRAM OUTPUTS WILL BE HIZ.
REFRESH DRAMS DURING THE SETUP 2 USEC CYCLE IN THE 10 USEC LOOP.
THE 250 NS CYCLE ALLOWS FULL RANDOM ACCESS.
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lower case means actual value in prom before reg
nc = not clocked in 327

I AF I 60 I 61 1 62 I

instruction Ir*r0+s I dummy I fr I I
R INPUT I TW7 I I I I

RxREGI I I I I
rfsel (24-26) (number) & enrf\ (27) (wav eform)

oemuxg (103) \-b4 (102,l1)I 1-3 11-0

efifoso\ (68) #, FIFOSO(wavefo*m) 1

vadroe (65) I 0 I 0

evalunck\ (62)I I 1 I(1

1-0

1

63 I 64 I 65 I

ok to go ram to fifo
1-0 I 1-0 I 1-0

1

PAGE 2 ->1
do not multiply by validity here!
66 I 67 I 68 I 69 1 6A I 6B I

I I I I I

1 -0 I 1 -0 I 1-o I 1 - I
I 1I

0

1

PAGE 1 ->I

6C I 6D I 6E I 6F I 70 I71 I 72 173 74 I 75

I f=r I I Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s

I IREO I Z IHiZ I TWO ITWl ITW2 ITW3 1TW4

I I ACTUALLY IS 1IEARLY IRO=REO I I I I

1-0 I 1-0 I 1-0 10 -Ofifol 1 0 11-2 10-2 ram 0-2 ramI0-2 raml 0-2 ram 0-2 ram 0-2

1 I 1 I oI * 1
throw

S o 10 Io 0 o Io 0

I 1 I 1 I 1 I 1 I 1 II

away imaginary value
I o0 0 o 00

I I I

I 1 I 1 1

I clacenbl\(3)

tw(0-2) I
SEE L031D10

SI I I I Itwo Itwi

div I sd(i8)_ JSD0

I tw2 I tw3 I tw4 I tw5

I qce (17)

SUBARRAY FROM DELAY FIFO

DUMMY
VAL 0
VAL1
VAL2
VAL3
REO
IMO
RE1
IMI
RE2
IM2
RE3
IM3
R IN

INSTRUCTION

S IN

FILTER 32 RESULTS
TO ACCrO
T28 ACCrl
T24 ACCr2
T20 ACCr3
T16 ACCr4
T12 ACCr5
T8 ACCr6
T4 ACCr7
TO ACCiO
T28 ACCil
T24 ACCi2
T20 ACCi3
T16 ACCi4
T12 ACCi5
T8 ACCi6
T4 ACCi7

f FOLLOWING LAST MAC
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU
STRAIGHT THRU

TO*RO+0
T28*RO+ACCrl
T24*RO+ACCr2
T20*RO+ACCr3
T16*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*Rl+0
T28*R1+ACCi1
T24*R1+ACCi2
T20*RI+ACCi3
T16*R1+ACCi4
T12*RI+ACCi5
T8*RI+ACCi6
T4*RI+ACCi7

BC T15*R7+ACCi28
BD T1*R7+ACCi29
BE T7*R7+ACCi30
BF T3*R7+ACCi31
61 R4=VALO
62
63
64
65
66
67
68
69
6A
6B
6C

OUTPUT =
6D REO
6E S IN

70
71
72
73
74
75
76
77
78
79
8A
8B
8C
8D
8E
8F

TO*RO+0
T28*RO+ACCr1
T24*RO+ACCr2
T20*RO+ACCr3
TI6*RO+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*RO+ACCr7
TO*RI+0
T28*R1+ACCi1
T24*R1+ACCi2
T20*RI+ACCi3
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60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E

70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

_ .. ,-

i

-

i i i i



inst

R

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

I 6F I 70 71 1 72 I 73 I 7

truction i Ir*r0+s Ir*r0+s Ir*r0+s Ir*r0+s Ir*r(

Z INPUT I HiZ I HiZ ( TWO I TWiI TW2 i TW:

PUT VALIDITIES IN RAM

4 I 75 I 76 I 77

O+s Ir*rO+s Ir*r0+s Ir*r0+s

3 i TW4 I TW5 I TW6

BANKS 0,1,2,3

I 78 I 79

il*rO
+ 0 

l*r+0

TW7 IHiZ

PUT 1/V IN RAM BANKS 4,5,6,7

7A I 7B I 7C 1 7D I 7E I 7F 80 I 81 I 82 I 83 I 84 I 85
FOR INPUTTING 2ND VALIDITY

Il*r0+O ll*r0+0 Ir+0 I1*r0+O Il*r0+0 ll*r0+O Ir*ri+s Ir*ri+s Ir*rl+s Ir*ri+s

11/1st v1l HiZIHiZ 2nd r vl HiZjIHiZ IHiZ I TWO I TWI I

S-INPUT I XX
1 LESS PIPELINE STAGE I

fstb\ (16) i

oemuxg\-ba 81-2

1ST VAL

I xx
N 327

X

XX i ACCrO I ACCrlI ACCr2I ACCr3i
I I i i i

ACCr4I ACCr5 I ACCr6 I ACCr7 I ACCiO I ACCil I ACCi2 I ACCi3 i ACCi4 I ACCi5 I ACCi6 I ACCi7

I I I I I I I I

1010-2 raml0-2 raml0-2 ram 0-2 ramlO-2 raml0-2 ramjO-2 rami0-2 ramjl-1i i II I i i I i

i 0 I IR=st ALIDIT rfse (24-26) umber
efifoso\ (68) #, FIFOSO(waveform) 1st imaginary validity

S11 10 F1 i 1 I 1 1 1 0 I

8TO1 MUX OUTI (SEE 08)

rqststb\ (66) I i I

rescnt (57) I I I

idlyldck (75)r L

tw(0-2) I twO I

enrf (2J/)wavefqrm I
2nd real validity

1 I 1i1 Ii I1

i I RESuLT 0 REAL I RESULT

MUS1TS' B E AF'TER rcrs t k tb\r-es4

twl I tw2 I tw3 I
I I I

tw4 I tw5 I tw6 tw7 I

i Ii

-idiv I1- 1 11-0

I I

Ii 1

III I
1/1ST VAL 2ND X

1 11 1ii Ii1

0 IMAGtNARY

I I
AND ldlvldck7()75

TWO ALWAYS GIVESTWO ALWAYS GIVES
twO I twO I twO

I I

I res-

SNAPCE
I twO

1
twO I twO I

10-0fifoji-0

I ACCrO I ACCrlI

11-2 11-2 10-2 raml0-2 raml0-2 ram

TAL
I I

IRi=2ND VALIDIT4
2nd imaginary validity

REPULT 1 4EAL I I

I I I I
5 IPLACE5ENT BASED ON DR1MBL (SEE SHT. 8)

tw7 for we\8 to output buffer
twO I tw7 I twO I twl I tw2 I

subadnck (4 ) 'i I I

I I
I SEE L0I31D10

REG CONTENTS I

01 0 1 0

I I I

7.ce ( 17) NOTE ATI 2 NEXT ITERATION
DUE TO LONGER PIPELINE FOR MAC

I I 1/1ST VA$IDITY I
I 0 vadroel(65) 0 l 0 I 0

le\ ( 64 I I

I I I ic

I div 4d(18) J [

I I I
I 11 1 Io I

II I
[1 yur ck (76 ) i

JTSDO LL I

I I I
o 10 o10 I

1ST ONE

0 I

I NEXTi SUBARR4Y

FOtR DELAYD RESULIP TO DRAMS SEE 08

I

o I

-]qce (17)I

I I
0 10 o i

I IIl/2ND

1 evalunckj (62) 1 I I 1 1 1 I 1 I 1 I 1 I o I i 1 l I 1 I1 I1 I

INITIALLY:
LOAD A BASELINE, DRAM BASELINE, MODULUS AND SUBARRAY
LOAD VALIDITY RAMS

efifoso\ (68)-i
vadroe (65) =0
edlyunck\ (73)=0
edlyldck\ (74)=0
dlyrst\ (72)=i

START BY CALLING NEWPAGE FOR PAGE 1
STARTS AT 0. HAVE LOOPS ALWAYS IN 2uSEC INCREMENTS.
IDLE LOOP WHEN DONE, AT END OF TIC'S WORK.

dlyrst\ (72)

edlyldck\ (74)

DLYLDCK

INPUT

edlyunck\ (73)

DLYUNCK

OUTPUT

TO SET UP 4 CYCLE DELAY
lE IF 20 21 22 23 24 25

IWOIW1IW2IW3IW4

I WO IWi

6E

70
71
72
73
74
75
76
77

W = A FIFO WRITE
R = A FIFO READ

2 uSEC CYCLES
NO DRAM WRITES

20 30 40
ENTER HERE 1EI PREO I PREI I PRE2

evalunck\(62) I i i
rqststb\ (66) RQ RQ RQ
ldlyldck(75) 1W 1W 1W

subaunck(4) GETS A DELAY OF 4

ldlyunck(76) GETS A DELAY OF 4 res

rescnt(57) 01i resO C irest C Ires2 (
RESET THE RESULT COUNTER
resclr\ (56) 00

adrfrst\ (79) 01 RESET THE DELAY FIFO'S
fiforst\ (67) 01 RESET THE INPUT FIFO

50
I PRE3

RQ
iwefifoso\

60
I INIT

(a

(68)

0

Ires3 C Ires4*
res8

res0

70 80 90
0 l 2

R I R I Rit 6) RQ RQ RQ
(W (at 0) 1W 1W
R R R R R R
I IR IR

(at E) I resl I res2

(at D) C Ires5 C res6 C
res9 resl0

resl res2

AO
3

R
RQ

1W
R R
IR

R res3

Ires7 C
resll

res3

FILTER
TO
T28
T24
T20
T16
T12
T8
T4

S IN

32 RESULTS
ACCrO
ACCrl
ACCr2
ACCr3
ACCr4
ACCr5
ACCr6
ACCr7

STRAIGHT THRU

TO*RO+O
T28*RO+ACCrl
T24*RO+ACCr2
T20*RO+ACCr3
TI6*R0+ACCr4
T12*RO+ACCr5
T8*RO+ACCr6
T4*R0+ACCr7

6B
6C

6D
6E

70
71
72
73
74
75
76
77BO

4 BEHIND RESCNT

* DRAMBL UNLOADS THE NEW BASELINE WHEN RESULT 4 FROM RESCNT. (SEE FIRPALI 6E ON SHT. 1)
RESCNT IS PLACED SO AS NOT TO ALLOW THE NEW BASELINE LOADING UNTIL THE USE OF THE OLD BASELINE IS DONE.(SEE SHT.8

R6=RE3*VAL3
R7=IM3*VAL3

OUTPUT =
R IN
S IN

TO*RO+O
T28*RO+ACCr1
T24*RO+ACCr2
T20*RO+ACCr3

VLBA CORRELATOR PROJECT

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VA

Title

VALIDITY LOOP MAC TIMING

Size Document Number REV

B 56000L031 (L031D35.SCH)

Date: Februar'r 6. l992ISheet 12 of

DIVIE BUFFER

01

I 1 I 1 I 1 I 1 I

1

Date: February 6, 1992 Sheet 12 of

I I I I I I I I I I I II

r.n f r

IL .. i~ I I I L1VN. . LI L! n1 11- L. ~ \,. V..., \ Z- Vi 1\AlY . E.. -Jl N ! J I ' '

i

i

, - °

I


