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ALMA Correlator Project
NRAO
Charlottesville, VA

Project: CORRCPLD
Macro: CPLD
Date: 12/11/00

Date Last Modified: 10/22/01 Designed By: RPE
Approved By: Approval Date: 
ALMA: Rev: 

PRIMARILY FOR TEST PURPOSES (WRITE/READ TESTS)

*
*

*

CONNECT SOMEWHERE, SO DUMMY-OUT1 IS USED HERE.
OPTION FROM GROUNDING THESE AS UN-USED PINS, THEY MUST
IN ORDER TO PREVENT THE USER PROGRAMMABLE GROUND
SOME OF THESE ARE DRIVEN BY EXTERNAL SIGNALS.

IS AN OPEN DRAIN OUTPUT
DURING CONFIGURATION, INIT PIN ON FPGA

TEST POINT SELECT REGISTER

CONTROL REGISTER

S3 GOES TO CPLD-TP0 AND CAN BE USED FOR A SCOPE TRIGGER
175

51 25

76

26

100

50

BROADCAST TO FPGA CONTROL REGISTER 

WRITE TO CPLD TEST POINT SELECT REG

BROADCAST TO FPGA
WRITE DATA TO FPGA

WRITE TO FPGA CONTROL REGISTER 

S4, S5  ARE SPARES

MON0 = S0

MON3 = S3

MON1 = S1
MON2 = S2

3) YELLOW LED TOGGLES ON CLK EDGES (SEL0 CLEARS).

SPARE INPUT PINS

SEL8
SEL9

SEL11
SEL10

SEL14
SEL15

SEL13
SEL12

SEL4
SEL5

SEL7
SEL6

SEL2
SEL3

SEL1
SEL0

SELECT

CLK

CTRLx

WRITE TO CPLD CONTROL REGISTER

CTRL[3:0]

0

FUNCTION

0 00
0 100

0 0 11
1 000

0 1 01
1 110

0 1 10
0 010

1 00
0 11

1 11
1 01

0 01
1 10

0 10
0 00

1
1

1
1

1
1

1
1

WRITE TO CPLD BROADCAST REGISTER 1
WRITE TO CPLD BROADCAST REGISTER 2

READ CPLD MONITOR BYTE
READ CPLD BROADCAST REGISTER 1
READ CPLD BROADCAST REGISTER 2
READ FPGA BYTE

WILL BE OUTPUT ENABLED ONLY WHILE CLK IS LOW.
1) INPUT AND OUTPUT DATA TRI-STATE DRIVERS (IN[7:0] AND OUT[7:0])

NOTES:

DRIVERS FROM THIS CPLD.
PROGRAM MODE. THIS WILL TRI-STATE THE FPGA BUSY AND INIT

2) S0 WILL BE LOW ON POWER-UP AND HENCE WILL BE IN THE FPGA

S2 DRIVES THE RED LED
S1 DRIVES THE FPGA PROGRAM PINS

S0 = 0 TO LOAD XILINX PERSONALITY

MON6 IS INIT0
MON5 IS THE FPGA BUSY LINE

MON7 IS INIT1

MON4 IS THE FPGA DONE LINE

S6 AND S7 USED FOR CONTROLLING THE DALLAS TEMP-S/N CHIP

S0 = 0 TO LOAD XILINX PERSONALITY

S0 = 0 TO LOAD XILINX PERSONALITY

S1 PULSED HIGH TO INITIATE LOAD XILINX PERSONALITY

CPLD-TP1
CPLD-TP0

GREEN LED
YELLOW LED
RED LED

CD4
CD5

CD7
CD6

CD2
CD3

CD1
CD0

INIT0

INIT1

WRITE\

BUSY

CONFIGURATION

PROG\
CCLK0
CCLK1
CCLK2
CCLK3

DONE

FTCK0
FTMS
FTDI

CS0\
CS1\

CS3\
CS2\

CS6\
CS7\

CS5\
CS4\

CS12\

CS10\
CS11\

CS9\
CS8\

CD4
CD5

CD7
CD6

CD2
CD3

CD1
CD0

Dataout READ/WRITE

CTRL/DATA

OPERATION

SN-TEMP

SN-TEMP

BSP0

uCLK8
uCLK9

uCLK11
uCLK10

uCLK12

uCLK4
uCLK5

uCLK7
uCLK6

uCLK2
uCLK3

uCLK1
uCLK0

XTDI
XTMS
XTCK

XTDO

BROADCAST REGISTER 1

BROADCAST REGISTER 2

SINGLE CLOCK DECODER 1

SINGLE CLOCK DECODER 2

SC-SEL = SINGLE CLOCK SELECT
BC-SEL = BROADCAST CLOCK SELECT

GLITCH AT FALLING EDGE
OF S0 SHOULD NOT BE A PROBLEM

DURING CONFIGURATION, THESE ARE CHIP SELECTS

C167 FPGACPLDCPLD1

THIS ONE

CONFIGURATION:

S0 = 1

DURING OPERATION, THEY ARE CLOCKS

OPERATION:

S0 = 0

LTACCC JR1-PIN 29

LTACCC TP13

FTCK1
FTDO

LTACCC JR1-PIN 27

LTACCC TP12

0xC3
C = TP1 SELECTION

3 = TP0 SELECTION
TP-SEL = 

(CCLK)

(BUSY)
Customized for on the Correlator Card in project CORRCPLD

From ASUM Xilinxs

From DATAOUT Xilinxs

DATAOUTCSB0
DATAOUTCSB1
DATAOUTCSB2
DATAOUTCSB3
DATAOUTCSB4
DATAOUTCSB5
DATAOUTCSB6
DATAOUTCSB7
ASUMCSB0
ASUMCSB1
ASUMCSB2
ASUMCSB3
ASUMCSB4

CCLK5
CCLK4

ONOFF REGISTER

ON/OFF OUTPUTS

RESET\

Analog Sum READ/WRITE WRITE\

Straight thru to provide a path for MUX[2:0] to the Mezannine card.

LTA
CORRELATOR CARD

These paths will be routed external to the CPLD in the next version of the CC.

To TP Mux.

$I209LOC=P1 IOPAD
$I210LOC=P2 IOPAD
$I211LOC=P3 IOPAD
$I212LOC=P4 IOPAD
$I213LOC=P6 IOPAD
$I214LOC=P7 IOPAD
$I215LOC=P8 IOPAD
$I216

LOC=P9 IOPAD

$I217

IBUF8

$I218
AND2B1

$I219
OBUF

$I220 LOC=P46OPAD

$I221
OBUF

$I222 LOC=P49OPAD
$I223

OBUF

$I224 LOC=P50OPAD
$I225

OBUF

$I226 LOC=P76OPAD
$I227

OBUF

$I228 LOC=P77OPAD

$I229
OBUF

$I230 LOC=P78OPAD
$I231

OBUF

$I232 LOC=P79OPAD

$I233LOC=P10 IPAD $I234
IBUF

$I235LOC=P11 IPAD $I236
IBUF

$I237LOC=P12 IPAD $I238
IBUF

$I239LOC=P13 IPAD $I240
IBUF

$I241LOC=P14 IPAD $I242
IBUF

$I416

M4_1E

D0
D1
D2
D3

E

O

S0
S1

$I244 IBUF8

$I245
OBUF

$I246 LOC=P80OPAD

$I247
OBUF

$I248 LOC=P74IOPAD
$I249 LOC=P73IOPAD
$I250 LOC=P72IOPAD
$I251 LOC=P71IOPAD
$I252 LOC=P70IOPAD
$I253 LOC=P68IOPAD
$I254

LOC=P67IOPAD
$I255 LOC=P66IOPAD

$I256
OBUF

$I257 LOC=P39OPAD
$I258

OBUF

$I259 LOC=P40OPAD

$I433
OR2

$I432
OR2

$I262
OBUF

$I263 LOC=P42OPAD

$I264
LOC=P81OPAD

$I265
OBUF

$I266 LOC=P82OPAD

$I267 LOC=P43OPAD

$I268
OBUF

$I269 LOC=P85OPAD

$I270
OBUF

$I271
IBUF

$I272
OBUF

$I273 LOC=P54OPAD
$I274

OBUF

$I275 LOC=P65OPAD
$I276

OBUF

$I277 LOC=P64OPAD
$I278

OBUF

$I279
LOC=P63OPAD

$I280
OBUF

$I281 LOC=P61OPAD

$I485
LOC=P29OPAD

$I283
OBUF

$I284 LOC=P96OPAD
$I285

OBUF

$I286
LOC=P95OPAD

$I287LOC=P16 IPAD $I288
IBUF$I289

LOC=P17 IPAD $I290
IBUF $I291

OBUF

$I292 LOC=P94OPAD
$I293

OBUF

$I294 LOC=P93OPAD
$I295LOC=P18 IPAD $I296

IBUF

$I297
IBUF

$I298 LOC=P97IPAD$I299
OBUF

$I300LOC=P19 OPAD

$I484
OBUF

$I302

IBUF

$I303 LOC=P53IPAD

$I304
IBUF

$I464

M16_1ED0
D1

D10
D11
D12
D13
D14
D15

D2
D3
D4
D5
D6
D7
D8
D9

E

O

S0
S1
S2
S3

$I456 LOC=P60IPAD

$I308
OBUF

$I309 LOC=P52OPAD

$I442
OR2

$I455 LOC=P55IOPAD

$I472 LOC=P30OPAD

$I467
OBUF

$I471
OBUF

$I466
LOC=P36OPAD

$I470 LOC=P34OPAD

$I465
OBUF

$I469
OBUF

$I468 LOC=P35OPAD

$I322

LOC=P27

IPAD
$I323

IBUF

$I324
NOR2

$I325

FD8CE

C
CE

CLR

D[7:0]Q[7:0]

$I494
IBUF

$I493
LOC=P28 IPAD

$I328
OBUFE

E

$I329
IBUF

$I330
LOC=P32IOPAD$I331

LOC=P33 IOPAD

$I332 OBUFE

E

$I333
IBUF

$I334
OBUF

$I335 LOC=P99OPAD
$I336

OBUF

$I337 LOC=P92OPAD
$I338

OBUF

$I339 LOC=P91OPAD

$I340
OBUF

$I341 LOC=P86OPAD
$I342

OBUF

$I343 LOC=P87OPAD

$I444
OR2

$I348
INV

$I349
IBUF

$I350
OBUFE

E

$I428

X74_158

A1

A2

A3

A4

B1

B2

B3

B4

G
S

Y1

Y2

Y3

Y4

$I429

X74_158

A1

A2

A3

A4

B1

B2

B3

B4

G
S

Y1

Y2

Y3

Y4

$I354

VCC
+5

$I441
OR2

$I462

M16_1ED0
D1

D10
D11
D12
D13
D14
D15

D2
D3
D4
D5
D6
D7
D8
D9

E

O

S0
S1
S2
S3

$I424

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I425

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I359

GND

$I426

X74_158

A1

A2

A3

A4

B1

B2

B3

B4

G
S

Y1

Y2

Y3

Y4

$I419

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I427

X74_158

A1

A2

A3

A4

B1

B2

B3

B4

G
S

Y1

Y2

Y3

Y4

$I363

D3_8E

A0
A1
A2

D0
D1
D2
D3
D4
D5
D6
D7E

$I418

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I420

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I421

M4_1E

D0
D1
D2
D3

E

O

S0
S1

$I422
OR2

$I368

OBUFE8 E

$I423
OR2

$I370

INV

$I371
INV

$I372
AND2B1

$I373

D3_8E

A0
A1
A2

D0
D1
D2
D3
D4
D5
D6
D7E

$I437
OR2

$I417

M4_1ED0
D1
D2
D3

E

O

S0
S1

$I454
AND2

$I377
INV$I378

INV

$I379

FDC

C
CLR

D Q

$I380

OR4

$I381

OR4

$I382
OR2

$I383

OR3

$I384

OBUFE8E

$I385

BUF4

$I386

FD8CE

C
CE

CLR

D[7:0]Q[7:0]

$I446
OR2

$I478 LOC=P22OPAD

$I445
OR2

$I440
OR2

$I443
OR2

$I439
OR2

$I438
OR2

$I457 LOC=P59IPAD

$I481

IBUF

$I482

LOC=P20

IPAD

$I448
OR2

$I447
OR2

$I486
OR2

$I479
OBUF

$I435
OR2

$I434
OR2

$I405

NOR5

$I406
OR2

$I411

D3_8E

A0
A1
A2

D0
D1
D2
D3
D4
D5
D6
D7E

$I412

FD8CE

C
CE

CLR

D[7:0]Q[7:0]

$I413

D3_8E

A0
A1
A2

D0
D1
D2
D3
D4
D5
D6
D7E

$I414

FD8CE

C
CE

CLR

D[7:0]Q[7:0]

$I415
INV

$I480 LOC=P15OPAD

$I475
OBUF

$I476
LOC=P23OPAD

$I477
OBUF

$I489LOC=P24 IPAD $I490
IBUF$I491LOC=P25 IPAD $I492
IBUF

S[7:0]D[7:0]

RET[7:0]

IN[7:0]

OUT[7:0]

OUT[7:0]

D[7:0]

READ[7:0]

D[7:0]

TP-SEL[7:0]

IN[7:0]

BC-SEL[7:0]

SC-SEL[7:0]

BC-SEL[15:8]

SC-SEL[15:8]

D[7:0]

D[7:0]

CLK-OR-SEL\15

CLK-OR-SEL\14

C/D

READ3

READ4

SEL9

SEL10

CS3#

READ7

CS7#

HI

CS8#

CCLK4

READ0

CTRL2

TP-SEL0

RET4

CS12#

RET6

CLK-OR-SEL\9

CCLK5

CLK-OR-SEL\7
CLK-OR-SEL\8

CS11#

CTRL-0

CS9#

CTRL-1

CLK

CTRL-2

CTRL0

CTRL-3

CS2#

CLK-IN

CTRL1

IN0
IN1

CTRL3

READ5

READ6

CS10#

READ1

IN7
IN6
IN5
IN4

CS0#

READ2

CS4#

MON4

IN3
IN2

MON6

CS1#

CLK

CS5#

LOW

CS6#

PROG#
CCLK0
CCLK1
CCLK2
CCLK3

LOW

CLK

FPGA-OE

FTDI
FTMS

XTDI
XTMS

FTCK0
FTCK1

XTCK

XTDO FTDO

DONE

SEL5

S6

MON5

SEL0

ASRW

S2

BSPORRESET

DORW

FTCK5

FTCK2

FTCK4
FTCK3

C/D

BSP0

SPARE2 MUX2

TEMP1

TEMP0

RED
YEL
GRN

CPLD-TP0
CPLD-TP1

MON1

SEL4

MON6

FPGA-OE

LOW

CLK-OR-SEL\5

MON7

CLK-OR-SEL\3
CLK-OR-SEL\2

CLK-OR-SEL\4

CLK-OR-SEL\6

RET5

BC-SEL14

CLK-OR-SEL\11

MON2

MON1

CLK-OR-SEL\10

MON3

SEL11

SEL4

SEL6

S3

MON0

TP0

TEMP0

OUT2
OUT1

BC-SEL5

S0

BC-SEL11

BC-SEL6

MON4

S5

S3

CLK

MUX0

S1\

TP-SEL3

BC-SEL7

CCLK

FPGA-INIT1

FPGA-INIT0

SN-TEMP1SN-TEMP0

CD

MON4

HI

ONOFF1

MON7

TEMP1

RESET#

CPLD-OE

SEL7

SEL5
SEL7

BC-SEL9

CLK-OR-SEL\0

MON5

BROADCAST

SEL-FPGA\

SEL1

SEL6

SEL0

SEL7

SEL5

SEL2
SEL3
SEL4

BC-SEL10

SEL3

CLK

MON0

OUT3

BC-SEL4

SEL5

MON3

CPLD-OE

MON5

SEL-FPGA\

S1\

OUT7

MUX1

CTRL1

SEL0

BROADCAST

SC-SEL8

CTRL2

CTRL3

BC-SEL12

BC-SEL13

OUT0

OUT4

SC-SEL14

S1

SEL9

CTRL3

CTRL1

SC-SEL12

TP-SEL2

SEL14

MON6

SEL10

SEL12
SEL11

CLK-OR-SEL\12

SEL11

SEL13

RET0

SEL8

SC-SEL10

CLK

RET3

SC-SEL9

SC-SEL11

SC-SEL13

CTRL0

CTRL2

LOW

CTRL0

SC-SEL15

SC-SEL15

SC-SEL14

SEL15
SC-SEL13

SC-SEL12

SC-SEL11

SC-SEL10

SC-SEL9

SC-SEL8

BC-SEL15

BC-SEL14

BC-SEL13

BC-SEL12

BC-SEL11

BC-SEL10

BC-SEL9

BC-SEL8

SEL-FPGA\
BROADCAST

BC-SEL3

BC-SEL1
BC-SEL2

BC-SEL0

BC-SEL1
BC-SEL2

BC-SEL0

BC-SEL3

CLK
SEL1

LOW

CLK
SEL2

OUT5
OUT6

SEL7

SEL9
SEL8

CLK

SEL10
SEL11

RET1

SEL6

SEL4
SEL5

S7

RET2

CLK
S0

SEL7
SEL6

MON2

CLK

HI

S0
S1
S2

SEL-FPGA\
BROADCAST

SC-SEL0
SC-SEL1

BC-SEL3

BC-SEL2

BC-SEL1

BC-SEL0

SC-SEL7

SC-SEL6

SC-SEL5

SC-SEL4

SC-SEL3

SC-SEL2

SC-SEL1

SC-SEL0

SC-SEL7
SC-SEL6
SC-SEL5
SC-SEL4
SC-SEL3
SC-SEL2

RET7

SEL11

SEL11

SEL11
MON5

MON7

MON7

TP-SEL4

TP1

CLK-OR-SEL\8

TP-SEL6
TP-SEL7

CLK-OR-SEL\9

CLK-OR-SEL\10

C/D

CLK-OR-SEL\11

S1
S0

CLK-OR-SEL\12

CLK-OR-SEL\13

S0

HI

CCLK

CLK-OR-SEL\0
CLK-OR-SEL\1

BC-SEL0

BC-SEL1

BC-SEL2

BC-SEL3

BC-SEL4

BC-SEL5

TP1

CLK-OR-SEL\8

CCLK

SEL-FPGA\

BC-SEL6

D0

TP-SEL5

MON6

BC-SEL7

BC-SEL8

CLK-OR-SEL\10

TP0

BC-SEL15

TP-SEL1

CLK-OR-SEL\0

CLK-OR-SEL\1

CLK-OR-SEL\2

CLK-OR-SEL\3

CLK-OR-SEL\4

CLK-OR-SEL\5

CLK-OR-SEL\6

CLK-OR-SEL\7

RET0 S4

SPARE0

MUX0

ONOFF2

ONOFF0
MUX1SPARE1

BSPORRESET


