8.1 RIPALOO

;PALASM Design Description

PATTERN
REVISION
AUTHOR
COMPANY
DATE

- Declaration Segment

RIPALOO.PDS

VME RADAR INTERFACE 16-BIT PACKER, 1-4 OF 4 CHIPS

0
BILL SISK

ARECIBO OBSERVATORY

11/5/92

CHIP RIPALOO PAL20VS

; INPUT
; INPUT
; OUTPUT
; INPUT

Boolean Equation Segment ———

e —— PIN Declarations
PIN 24 VCC
PIN 12 GND
PIN 1 CLK COMB
PIN 2.5 A[3..0] COMB
PIN 18.21 Q[0.3] REG
PIN 15.17 P[0.2] COMB
EQUATIONS
CASE (P{2..0})
BEGIN
#b000:
BEGIN
Q[3..01 = A[3]
END
#b001.:
BEGIN

#b010:

#b011:

Q[3..0] = A[3..0]
END

BEGIN
Q[3..0] = A[3..0]
END

BEGIN

Q[3.2] = A[3..2]
Q[1..0] = Q[3..2]
END

;16 BIT PACKING W/ SIGN EXTENSION

8 BIT PACKING

;4 BIT PACKING

;2 BIT PACKING
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#b111:
BEGIN
Qf3] = A[3]
Q[2..0] = Q[3..1]
END
OTHERWISE:
BEGIN
Q[3.01=0
END
END

;1 BIT PACKING

;UNUSED CASES DEFAULT TO O
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8.2 RIPALO]
;PALASM Design Description

e e Declaration Segment —— ————

TITLE RIPALO1.PDS

PATTERN  VME RADAR INTERFACE 16-BIT PACKER, 2-4 OF 4 CHIPS
REVISION 0

AUTHOR  BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 11/5/92

CHIP RIPALOI PAL20VS

e PIN Declarations -
PIN 24 vCC
PIN 12 GND
PIN 1 CLK COMB ; INPUT
PIN 2.5 Af3..0} COMB ; INPUT
PIN 6.9 B[3..0] COMB ; INPUT
PIN 10,11,22,23 CI[3..0] COMB ; INPUT
PIN 18.21 Qf0..3] REG ; OUTPUT
PIN 15..17 P[0..2] COMB ; INPUT
e —— Boolean Equation Segment ——-——
EQUATIONS
CASE (P[2..0])
BEGIN
#b000: ;16 BIT PACKING W/ SIGN EXTENSION
BEGIN
Q[3..0] = A[3..0]
END
#b001: ;8 BIT PACKING
BEGIN
QI3..0] = B[3..0
END
#b010: ;4 BIT PACKING
BEGIN
Q[3..0] = C[3..0]
END
#b011:; ;2 BIT PACKING
BEGIN

Q[3..2] = C[1..0}

Q[1..0} = Q[3..2}
END




#b111;
BEGIN
Q3] = CI0]
Qf2..0] = Q[3..1]
END
OTHERWISE:
BEGIN
Q[3.0]1=0
END
END

;1 BIT PACKING

;UNUSED CASES DEFAULT TO O

38



8.3 RIPALO2
;PALASM Design Description

e Declaration Segment ————-.——

TITLE RIPALO2.PDS .

PATTERN  TEST PATTERN GENERATOR - SYNC UP COUNTER, ASYN CLR, SYNC
TOGGLE

REVISION O

AUTHOR . BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 11/10/92

CHIP RIPALO2 PAL22V10

—_— PIN Declarations ——————-
PIN 24 VCC
PIN 12 GND
PIN 1 CLK COMB ; INPUT
PIN 2.9 DI[1..8] - COMB ; INPUT
PIN 23.16 Q[1..8] REG ; OUTPUT
PIN 15 RCO COMB ; OUTPUT
PIN 14 ENP COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 CLR COMB ; INPUT
PIN 13 TOGGLE COMB ; INPUT
NODE 1 GLOBAL COMB ; INPUT
j————— Boolean Equation Segment ——~-
EQUATIONS
IF /LD * TOGGLE THEN

BEGIN

Q[1..8} =D[1..8]

END
IF LD * TOGGLE * ENP THEN
BEGIN

Q[1]=/Qf1]}

Q2] = Q[2] :+: Q1]

Q[3] = Q3] :+: (Q[2] * Q1D

Ql4] = Q4] :+: (Q[3} * Q2] * Q[1})

Q{51 = Q[5] +: (Q{4] * Q[3] * Qf2] * Q[1])

Ql6} = Q[6] +: (Q[5] * Q[4] * Q3] * Q[2] * Q[1])

Q[7]1 = Q[7] +: (Qf6] * Q[5] * Q[4] * Q3] * Q[2] * Q[1])

QI8] = Qi8] -+ (Q[7] * Q[6] * Q[5] * Qf4] * Q[3] * Q2] * Q[1])
END

39



IF LD * TOGGLE * /ENP THEN
BEGIN
QI1..8]1 = Q[1..8]
END
IE /TOGGLE THEN
BEGIN
Ql1..8] = /Q[1..8]
END
RCO = Q[1] * Q[2] * Q[3] * Q[4] * Q[5] * Q[6] * Q[7] * Q{8]
GLOBAL.RSTE =/CLR
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8.4 RIPALO3
;PALASM Design Description

e — Declaration Segment —— —— ——

TITLE RIPALQ3.PDS .

PATTERN  SYNCHRONOUS 8-BIT BINARY DOWN COUNTER WITH TRI-STATE
OUTPUTS

REVISION 0

AUTHOR BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 11/5/92

CHIP RIPALO3 PAL22V10

—— PIN Declarations ——————=rwnm
PIN 24 VCC
PIN 12 GND
PIN 1 CLK COMB ; INPUT
PIN 2.9 D[1..8] COMB ; INPUT
PIN 23.16 Q[1..8] " REG ; OUTPUT
PIN 15 RCO COMB ; OUTPUT -
. PIN 14 OE COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 ENT COMB ; INPUT
PIN 13 ENP COMB ; INPUT

e Boolean Equation Segment ———
EQUATIONS
IF LD =0 THEN
BEGIN
Q[1..8] =D[1..8]
END
ELSE
BEGIN
IF ENT * ENP THEN
BEGIN
Qf1] =/Q[1]
QI2] = Q21 :+: /QI[1]
Q3] = QI3] ++: (Q[2] * /Q[1])
Ql4] = Q[4] +: (fQI3] * /Q[2] * /Q[1])
QI51 = Q5] :+: (JQ[4] * /Q[3] * /QI2] * /Q[1])
Ql6l = QI6] :+: (QIS5] * /Ql4] * /QI3] * /Q[2] * /Q[1])
QL71 = Q[7] +: (QI6] * /Q[S] * /Q[4] * /QI3} * /Q[2] * /Q[1])
Q[81 = Q8] :+: (Q[7] * /Ql6] * /QIS) * /QI4] * /Q[3] * /Q[2] * /Q[1})
END
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ELSE
BEGIN
Q[1..8] =Q[1..8]
END
END
RCO = /Q[1] * /Q[2] * /Q[3} * /Q[4] * /QI5] * /Ql6] * /Q[7] * /Q[8] * ENT
Q[1.8].TRST = /OE
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8.5 RIPAL04.PDS
;PALASM Design Description

—————— Declaration Segment ———————

TITLE RIPALO4.PDS .
PATTERN  SYNCHRONOUS 8-BIT BINARY DOWN COUNTER WITH ASYNC CLEAR
REVISION 0

AUTHOR BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 11/5/92

CHIP RIPALO4 PAL22V10

— PIN Declarations

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 2.9 D[1..8] COMB ; INPUT
PIN 23..16 Q[1..8] REG ; OUTPUT
PIN 15 RCO COMB ; OUTPUT
PIN i4 CLR COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 ENT COMB ; INPUT
PIN 13 ENP COMB ; INPUT
NODE 1 GLOBAL COMB ; INPUT

—_— Boolean Equation Segment ~-——
EQUATIONS
IFLD =0 THEN
BEGIN
Q[1..8] =D[1..8]
END
ELSE
BEGIN
IF ENT * ENP THEN
BEGIN
Q[1] =/Q[1]
Q2] = Q[2] :+: /Q[1]
QI3] = Q31 :+: (/Qf2] * /Q[1])
Q[4] = Q[4] +: (QI3] * /Q[2] * /Q[1])
Q[5] = QI5] :+: (fQ[4] * /Q[3] * /Q[2} * /Q[1])
Qfel = Qf6] +: (JQ[5] * /Ql4] * /Qf3] * /Q[2] * /QI1])
QI7] = Q7] +: (Q[6] * /Q[5] * /Q[4] * /Q[3] * /Q[2] * /Q[1])
QI8] = Q8] :+: (JQI7] * /Q[6] * /QL5] * /Q[4] * /Q[3] * /Qf2] * /Q[1])
END




ELSE
BEGIN
Q[1..8] = Q[1..8]
END
END
RCO =/Q1] * /Q[2] * /Q([3] * /Q[4] * /QI5} * /Q[6] * /QL7] * /QI8] * ENT
GLOBALRSTE=/CLR
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8.6 RIPAL(S
;PALLASM Design Description

o Declaration Segment ——————

TITLE RIPALOS.PDS :
PATTERN  SYNCHRONOUS 8-BIT BINARY UP COUNTER WITH TRI-STATE OUTPUTS
REVISION O

AUTHOR  BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 11/5/92

CHIP RIPALO5 PAL22V10

e e — PIN Declarations ———————-
PIN 24 vCC
PIN 12 GND
PIN 1 CLK COMB ; INPUT
PIN 2.9 D{1..8] COMB ; INPUT -
PIN 23.16 Qf1..8} REG ; OUTPUT
PIN 15 RCO COMB ; OUTPUT
PIN 14 OE COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 ENT COMB ; INPUT
PIN 13 ENP COMB ; INPUT
§ e e e Boolean Equation Segment ———
EQUATIONS
IFLD =0 THEN

BEGIN

Q[1..81=DI[1..8]

END
ELSE
BEGIN

IF ENT * ENP THEN
BEGIN
Ql1}=/Q[1]

Q2] = QI2] :+: Ql1]

QI3] = QI3] =+ (Qf2] * Q[1})

Ql4] = Q[4] :+: (Q3]1 * Q2] * Q[11)

Q5] = Q5] ++: (Qf41 * QI3] * Q[2] * Q[1])

Ql6] = Ql6] +: (Q[5] * Q[4] * QI3] * Q[2] * Q[1])

Q7] = Q[7] :+: (Q[6] * Q5] * Q4] * Q[3] * Q[2] * Q[1])

Ql8] = QI8] :+: (Q[7] * QL6] * QI5] * Q4] * Q[3] * Q[2] * Q[1])
END




ELSE
BEGIN
Q[1..8] = Q[1..8]
END
END

RCO = Q[1] * Q[2] * Q[3] * Q[4] * Q[5] * Q[6] * Q[7] * Q[8] * ENT
Q[1..81.TRST = /OE
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8.7 RIPAL06.PDS
;PALASM Design Description

——— Declaration Segment ——————

TITLE RIPALQG6.PDS
PATTERN Manchester Code Transmitter
REVISION 0O

AUTHOR BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 12/21/92

CHIP RIPALO6 PAL22VIO

e e PIN Declarations

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 3 CLR COMB ; INPUT
PIN 2 SERIN COMB ; INPUT
PIN 14 SRCLK REG ; OUTPUT
PIN 23.18 Qll..0] REG ; OUTPUT
PIN 17 XmtReady REG ; OUTPUT
PIN 16 SEROUT REG ; OUTPUT
PIN 15 SEROUTBAR COMB ; OUTPUT
NODE 1 GLOBAL COMB ;

STRING STOP “(QL1) * /Q[2] * /Q[3] * /Q[4] * Q[5] * Q[6} ¥’
—————— Boolean Equation Segment ———-
EQUATIONS

SEROUTBAR = /SEROUT

IF /STOP THEN
BEGIN
Q[1] = /Qf1]
Q2] = Q[2] :+: Q[1]
Q3] =Q[3] :+: (Q[2] * Q[11)
Q41 = Q[4] :+: (QI[3] * Q[21 * Q[1])
Q[5]1 = Q[5] :+: (Q[4] * Q[3]1 * Q2] * Q[11)

;Count to 49

Ql6] = Ql6] :+: (QI51* Q4] * Q3] * QI21 * Q[1])

SEROUT = (/Q[1] + SERIN ) :+: SEROUT
SRCLX = Q[1]
XmtReady =0

END
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ELSE
BEGIN
Qll..6] = Q1..6]
SEROUT =0
SRCLK =0
XmtReady = 1
END

GLOBAL.RSTF =/CLR

48



8.8 RIPAL(Y
;PALASM Design Description

jm—————— Declaration Segment ~——————

TITLE RIPALQS.PDS
PATTERN  Sync 4-bit Binary Down Catr for Input Clk Generator
REVISION 0

AUTHOR BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 11/5/92

CHIP RIPALO9 PAL22V10

; PIN Declarations ———-——~———-
PIN 24 vCC
PIN 12 GND
PIN 1 CLK COMB ; INPUT
PIN 2.4 P[0..2] COMB ; INPUT
PIN 23.20 Q[0..3] REG ; OUTPUT
PIN 19 RCO COMB ; OUTPUT
PIN 18 IN COMB ; INPUT
PIN 17 GatedOut COMB ; OUTPUT
PIN 16 EnGate REG ; OUTPUT
PIN 5 CLR COMB ; INPUT
NODE 1 GLOBAL COM ; NODE
j Boolean Equation Segment ———
EQUATIONS
IFRCO =1 THEN ; LOAD REGISTERS
BEGIN
Q[0] = PI0] + P[1] + P[2]
Ql1] = P[1}]
Q2] = P[1] * P[O]
Qi3] = P[2}
END
ELSE ; COUNT DOWN
BEGIN
Ql0] = /QI[0]

Qf11 = Q[1] :+: /Q[0]

Qf2] = Q[2] :+: (/Q[1] * /QIO})

Q3] = Q3] :+: (/QI[2] * /Q[1] * /Q[O] )
END
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EnGate =1

RCO = /Q[0] * /Q[1} * /Q[2] * /Q[3]
GatedOut = RCO * IN * CLR * EnGate

GLOBALRSTF =/CLR
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8.9 RIPAL17.PDS
;PALLASM Design Description

— Declaration Segment ——————

TITLE RIPAL17.PDS .

PATTERN  TEST PATTERN GENERATOR - SYNC UP COUNTER, ASYN CLR, SYNC
TOGGLE

REVISION O

AUTHOR  BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 4/16/93

CHIP RIPALO2 PAL22V10

; —_—— PIN Declarations ——————-

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 2.5 D[1..4] COMB ; INPUT
PIN 23.20 Ql1..4] REG ; OUTPUT
PIN 14 ENP COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 CLR COMB ; INPUT
PIN 13 TOGGLE COMB ; INPUT
NODE 1 GLOBALI COMB ; INPUT
PIN 15 IN COMB ; INPUT
PIN 19 OouUT COMB ; OUTPUT
PIN 18 OUTINV COMB ; OUTPUT
PIN 6.9 Gf1.4] COMB ; INPUT
PIN 17 AND COMB ; OUTPUT
PIN 16 NAND COMB ; CUTPUT

jr————— Boolean Equation Segmenf ———
EQUATIONS
IF /LD * TOGGLE THEN

BEGIN

Q[1.4] =D{1.4]

END

IF LD * TOGGLE * ENP THEN
BEGIN
QlLl = /Q1]
Q2] = Q2] :+: Q1]
Q[31=QI3] :+: (Qf2] * Q[1])
Q4] = Qf4] +: (Q[31 * QI21 * Q[1])
END
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IF LD * TOGGLE * /ENP THEN
BEGIN

Q[1..4]1 = Q[1.4]
END

IF /TOGGI.E THEN
BEGIN

- Q[1..4] = /Qf1..4]
END

GLOBAL.RSTF = /CLR

OUT =IN

OUTINV =/IN

AND = Gf1] * G[2] * G{3] * G[4]
NAND = /(G{1] * G[2] * G[3] * G[4])
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8.10 RIPALI1S
;PALASM Design Description

; Declaration Segment ——————
TITLE RIPAL.18.PDS

PATTERN  SYNC 8-BIT DOWN COUNTER w/ TRI-STATE OUTPUTS,
(modified RCO)
REVISION 0

AUTHOR BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 11/5/92

CHIP RIPAL.18 PAL22V10

—_— PIN Declarations ——————-

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 2.9 D{1..8] COMB ; INPUT
PIN 23..16 Qf1..8] REG ; OUTPUT
PIN 15 RCO COMB ; QUTPUT
PIN 14 OE COMB ; INPUT
PIN 10 LD COMB ; INPUT
PIN 11 ENT COMB ; INPUT
PIN 13 ENP COMSB ; INPUT

e ——— Boolean Equation Segment ———
EQUATIONS
IFLD =0 THEN
BEGIN
Q[1..8] = D[1..8]
END
ELSE
BEGIN
IF ENT * ENP THEN
BEGIN
Qf11=/Q{1}
Qf2] = Q[2] +: /Q[1]
Q31 = Q3] +: (/QI2] * /Q[1])
Ql4] = Q4] :+: (Q[3] * /Q[2] * /Q{1])
QI5] = QI5] +: (/Q[4] * /Q[3] * /Q[2] * /Q[1])
Ql6] = Q[6] :+: (/Q[51 * /Q[4] * /Q[3] * /Q[2] * /Q[1])
Q71 = Q[7] +: (JQI6] * /Q[5) * /Q[4} * /QI3] * /Q[2] * /Q[1])
QI8} = Q8] :+: (fQI7] * /QI6] * /Q[5] * /Q[4] * /Q[3] * /Q[2] * /Q[1])
END
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ELSE
BEGIN
Q[1..8] = Q[1..8]
END
END
RCO = /Q[1] * /Q[21* /Q[3] * /QL4] * /QL5] * /Q[6] * /Q[7] * /Q[8] * ENT * ENP
Q[1..8].TRST = /OE
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8.11 RIPAL30
;PALASM Design Description

j e e e Declaration Segment —~—————

TITLE RIPAL30.PDS
PATTERN VMERADAR INTERFACE
REVISION O

AUTHOR  BILL SISK
COMPANY ARECIBO OBSERVATORY
DATE 8/10/93

CHIP RIPAL30 PAL29MAL6

§ s e e e e PIN Declarations —_
PIN 24 vVCC
PIN 12 GND
PIN 22..15 UD[7..0]
PIN 10.5 UA[7..2]
PIN 4 UVIC
PIN 2 MvlInit
PIN 13 MvEXxit
PIN 14 Inter
PIN 23 Regln
PIN 11 UBG

——— Boolean Equation Segment ———
EQUATIONS

IF Mvlnit * /MvExit * /Inter THEN
BEGIN
UDI[7..0] = #H20
END
IF /MvInit * MvExit * fInter THEN
BEGIN
UD[7..0] = #H00
END
IF /MvInit * IMvExit # Inter THEN
BEGIN
UD[7..0] = #H11
END
IF (MvInit + MvExit) * fInter THEN
BEGIN

COMB; OUTPUT
COMB; OUTPUT
COMB; OUTPUT
COMB; INPUT
COMB; INPUT
COMB; INPUT
COMB; INPUT
COMB; INPUT

UA{[7..2] =#B110101 ;UA[7..0] = #HD4

END
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IF /[(MvInit + MvExit) * Inter THEN
BEGIN
UA[7..2] = #B100000;UA[7..0] = #H80
END

fUVIC =Regln * f{UBG
UDI[7..01. TRST = Regln * fUBG
UA[7..2]. TRST = RegIn * fUBG
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8.12 RIPAL31
;PALASM Design Description

jrmm i ———— Declaration Segment ------------

TITLE RIPAL31.PDS

PATTERN VME RADAR INTERFACE, VP1 BOARD STATE MACHINE
REVISION 1

AUTHOR BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE  4/7/97

CHIP RIPAL31 PAL22V10

R PIN Declarattons -----===r=rm=-=

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 2 Movem COMB ; INPUT
PIN 3 WordX COMB ; INPUT
PIN 4 WCC COMB ; INPUT
PIN S BoundaryX COMB ; INPUT
PIN 6 FifoEmp COMB ; INPUT
PIN 7 FFLtch COMB ; INPUT
PIN 8 VBR COMB ; INPUT
PIN 9 CLR COMB ; INPUT
PIN 10 UBG COMB ; INPUT
PIN 11 DelUBG COMB ; INPUT
PIN 13 FELtch COMB ; INPUT
PIN 23 UBR COMB ; OUTPUT
PIN 22 MvlInit COMB ; QUTPUT
PIN 21 MvEXxit COMB ; OUTPUT
PIN 20 Inter COMB ; OUTPUT
PIN 19 Master COMB ; OUTPUT
PIN 18 BITO REG;

PIN 17 BIT1 REG,

PIN 16 BiT2 REG;

PIN 15 CycleClk COMB ; OUTPUT



MOORE_MACHINE

START UP := POWER_UP -> Null
CLKF = CLK ; CLK is /UDSACKO*

Null = MovemGo -> MovemEnter
+ WordxGo -> DataXfer
+-> Null

MovemEnter = MovemGo -> DataXfer
+-> MovemExit

DataXfer = MovemPark -> DataXfer
+ MvRestart -> MovemExit
+ MovemStop -> MovemExit
+ WordxGo -> DataXfer
+ WordxStop -> Wrtlnter
+-> Null

MovemExit = MovemStop -> Wrtlnter
+ MovemGo -> MovemEnter
+-> Null

Wrilnter = MovemStop -> Null
+ WordxStop -> Null
+-> Null

Null = /BIT2 * /BIT1 * /BITO
DataXfer=  /BIT2 * /BIT1 * BITO
MovemEnter = BIT2 * /BIT1 * BITO
MovemExit = BIT2 * /BIT1 * /BITO
Wrtlnter = BIT2 * BIT1 * /BITO

MNullOUTF  =/MvInit * /Master * /MvEXxit * /Inter
MovemEnter. OUTF = MvInit * /Master * /MvExit * /Inter
DataXfer. OUTF = /Mvlnit * Master * /MvExit * /Inter
MovemExit. OUTF = /Mvlnit * /Master * MvExit * /Inter
Wrtinter. OUTF = /Myvlnit * /Master * /MvExit * Inter

58



CONDITIONS

MovemGo = Movem * /WordX * /(WCC + FifoEmp * FFLtch)

MvRestart = Movem * /WordX * (WCC + FifoEmp * FFLtch) * (BoundaryX + FELtch)
MovemPark = Movem * /WordX * /(WCC + FifoEmp * FFLtch) * /(BoundaryX + FELtch)
MovemStop = Movem * /WordX * (WCC + FifoEmp * FFLtch)

WordxGo =/Movem * WordX * /(WCC + FifoEmp * FFLtch)

WordxStop =/Movem * WordX * (WCC + FifoEmp * FFLtch)

jmmmmmmm=m Boolean Equation Segment --------

EQUATIONS

JUBR = CLR * (VBR * /BIT2 * /BIT1 * BITO + BIT2)

CycleClk = MASTER * /UBG * VBR * /FifoEmp * /CLK +
BIT2 * /UBG * /DelUBG * /CLK
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8.12 RIPAL31
;PALASM Design Description

y—————— Declaration Segment —— ——

TITLE RIPAL31.PDS

PATTERN  VME RADAR INTERFACE, VP1 BOARD STATE MACHINE
REVISION 0

AUTHOR  BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 8/11/93

CHIP RIPAL31 PAL22VI0

———— PIN Declarations —————— .-

PIN 24 VCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 2 Movem COMB ; INPUT
PIN 3 WordX COMB ; INPUT
PIN 4 wCC COMB ; INPUT
PIN 5 BoundaryX COMB ; INPUT
PIN 6 FifoEmp COMB ; INPUT
PIN 7 FFLtch COMB ; INPUT
PIN 8 VBR COMB ; INPUT
PIN 9 CLR COMB ; INPUT
PIN 10 UBG COMB ; INPUT
PIN 11 DelUBG COMB ; INPUT
PIN 23 UBR COMB ; OUTPUT
PIN 22 Mylnit COMB ; OUTPUT
PIN 21 MvExit COMB ; OUTPUT
PIN 20 Inter COMB ; OUTPUT
PIN 19 Master COMB ; OUTPUT
PIN 18 BITO - REG ;

PIN 17 BIT1 REG ;

PIN 16 BIT2 REG ;

PIN 15 CycleClk COMB ; OUTPUT




— State Segment — -
STATE
MOORE_MACHINE

START_UP := POWER_UP -> Null
CLKE =CLK ; CLKis /UDSACKO*

Null = MovemGo -> MovemEnter
+ WordxGo -> DataXfer
+-> Null

MovemEnter := MovemGo -> DataXfer
+-> MovemExit

DataXfer = MovemPark -> DataXfer
+ MvRestart -> MovemExit
+ MovemStop -> MovemExit
+ WordxGo -> DataXfer
+ WordxStop -> Wrtlnter
+-> Nuil

MovemExit := MovemStop -> WrtInter
4+ MovemGo -> MovemEnter

+-> Null
Wietinter = MovemStop -> Null

+ WordxStop -> Null

+-> Nuli
Nuil =/BIT2 * /BIT1 * /BITO
DataXfer =/BIT2 * /BIT1 * BITO
MovemEnter = BIT2 * /BIT1 * /BITO
MovemExit =BIT2 * /BIT1 * BITO
Wrtinter = BIT2 * BIT1 * /BITQ
Null. OUTF = /Mvlnit * /Master * fMvExit * /Inter
MovemEnter. OUTF = Myvlnit * Master * fMvExit * /Inter
DataXfer. OUTF = [Mvlnit * Master * /MvExit * fInter
MovemExit, OUTF = /Mvlnit * /Master * MvExit * fInter
Wrtlnter, OUTF = [Mvlnit * /Master * /MvExit * Inter
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CONDITIONS
MovemGo = Movem * fWordX * {(WCC + FifoEmp * FFLtch)

< MvRestart = Movem * /WordX * (WCC + FifoEmp * FFLtch) * (BoundaryX + FifoEmp)
“MovemPark = Movem * /WordX * /(WCC + FifoEBmp * RFLtch) */(BoundaryX + F1foEmp)
“MovemStop = Movem * fWordX * (WCC + FifoEmp * FELtch)

WordxGo =fMovem * WordX * /((WCC + FifoEmp * FFLtch)

WordxStop  =/Movem * WordX * (WCC + FifoEmp * FFLtch)

————— Boolean Equation Segment ———
EQUATIONS

fUBR = CLR * (VBR * Master + BIT2)
~ CycleClk = Master * f{UBG * VBR * fFifoEmp * /CLK + BIT2 * fUBG * /DelUBG * [CLK
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L

8.13 RIPAL32

;PALASM Design Description

—— Declaration Segment

TITLE RIPAL32.PDS

PATTERN  VME RADAR INTERFACE

REVISION 0O

AUTHOR  BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 8/11/93

CHIP RIPAL32 PAL20RAIL0

PIN Declarations

VCC
GND

PL

OE
ERCHI1
EFCH2
FFCH1
FFCH2
HECH1
HFCH?2
SelChl
CLR
FifoClk
SoftFifowrt
TestMode
EF

FF

HE
FRLtch
FCLK

COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; QUTPUT
COMB ; OUTPUT
COMB ; OUTPUT
REG

COMB ; OUTPUT
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; Boolean Equation Segment ———

EQUATIONS

; Note! The 20RA10 .SETF and .RSTF are control Q of the register.
; The output is reversed is polarity. Thus, the normal .SETF and

; RSTF below are reversed.

EF = /SelChl * /EFCHI + SelChl * fEFCH2
FF = [SelCH1 * /FFCH1 + SelCHI * /FFCH2
HF = /SelCH1 * fHRCHI1 + SelCH1 * fHFCH?2

FFRLtch.RSTF =FF
FFLtch . SETF = /CL.R
FFLtch.CLKF =VCC
FRLtch =VCC

FCLK = FifoClk * TestMode + SoftRifoWrt * /TestMode
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8.14 RIPAL33
;PALASM Design Description

TITLE

PATTERN
REVISION
AUTHOR
COMPANY

DATE

RIPAL33.PDS

VME RADAR INTERFACE
0

BILL SISK

ARECIBO OBSERVATORY
8/11/93

CHIP RIPAL33 PAL20RA10

PIN Declarations

Declaration Segment ~——————

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

24
12
1

13

CO~1 N B

10

23
22
21
20
19
18
17
16
15

YCC
GND
PL.

OE
UDSACK
Master
UBG
Cycle
Delay
DelayX
PrChi
SelCh2
WrtAdr
WitWC
UAS
UDS
RdCHI
RdACH?2
RdLatch
AdrClk
WCClk
QMas
CH1

COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
COMB ; INPUT
REG

REG

COMB ; QUTPUT
COMB ; OUTPUT
COMB ; OUTPUT
COMB ; OUTPUT
COMB ; OUTPUT
REG

REG
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Boolean Equation Segment

EQUATIONS

: Notel The 20RA10 .SETF and .RSTF are control Q of the register.

; The output is reversed is polarity. Thus, the normal .SETF and
. .RSTF below are reversed.

QMas = Master

QMas.CLKF = UDSACK

AdrClk = QMas * /UBG * /UDSACK + /WrtAdr
WCClk = Master * (Cycle * /Delay) + /WrtWC

CH1.SETF = /SeilCh2 :CH2 selected
CHI1.RSTF =/PrChl ;CHI selected, CH1 = Active High
CH1 =/CH1

CHI1.CLKF = QMas * /UBG * /UDSACK

/RACh1 = CH1 * Master * (Cycle * /Delay)
/RACh2 = /CHI1 * Master * (Cycle * /Delay)
RdLatch = Master * (Cycle * /Delay)

fUAS =VCC

/UDS = VCC
UAS.CLKF = Delay
UDS.CLKF = Delay
UAS.RSTE = /UDSACK
UDS RSTF =/UDSACK
UAS.TRST =/UBG
UDS.TRST =/UBG
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8.15 RIPAL3S
;PALASM Design Description

o ————— Declaration Segment ——————

TITLE RIPAL35.PDS

PATTERN  RI VP1 BOARD COMMAND WORD DECODER & LATCH
REVISION 0

AUTHOR BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 8/12/93

CHIP RIPAL35 PAL29MALG

— PIN Declarations —

PIN 24 vCC

PIN 12 GND

PIN 1 CLK COMB ; INPUT
PIN 13.19 UD[0..6] COMB ; INPUT
PIN 2 AltAck COMB ; INPUT
PIN 11 ACK COMB ; INPUT
PIN 23 RES COMB ; INPUT
PIN 22 Inter COMB ; INPUT
PIN 10 ClrMas COMB ; OUTPUT
PIN 21 ClrReset COMB ; OUTPUT
PIN 20 CLR REG

PIN 4 WORDX REG

PIN 5 MOVEM REG

PIN 6 SelChl REG

PIN 7 SelCh2 REG

PIN 8 PrChl COMB ; OUTPUT
PIN 9 TESTMODE REG

PIN 3 UNUSED COMB

———— Boolean Equation Segment ———
EQUATIONS

CASE (UD[O])

BEGIN

#b0:
BEGIN
CLR =CLR
END

#bl:
BEGIN
CLR=0
END

END




ClrReset = fAltAck * [TESTMODE + /ACK * TESTMODR

CLR.SETF = ClrReset

CASE (UDf2..1])
BEGIN
#b00:
BEGIN
WORDX = WORDX
MOVEM = MOVEM
END
#001:
BEGIN
WORDX =1
MOVEM =0
END
#b10:
BEGIN
WORDX =0
MOVEM =1
END
#bll;
BEGIN
WORDX =0
MOVEM =0
END
END

ClrMas = /RES + Inter
MOVEM.RSTE = CirMas
WORDX RSTE = ClrMas

CASE (UD[4..3])
BEGIN
#b00:
BEGIN
SelChl = SelChl
SelCh2 = SelCh2
END
#b01:
BEGIN
SelChl =0
SelCh2 =1
END

; NOP

; enable single word
; data transfer

; enable Movem data
; transfer

; disable data transfer

; data transfer disabled on startup

; Selected channel is active low

; NOP

; enable CH1
; disable CH?2
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#b10:

BEGIN
SelChl =1 ; disable CH1
SelCh2 =0 ; enable CH2
END
#bll:
BEGIN
SelChl =1 ; enable Al CH
SelCh2 =1
END
END
SelChl.RSTE = /RES ; CHI enabled on startup
SelCh2.SETF = /RES ; CH2 disabled on startup
/PrChl = /fSelChl + SelCh1 * SelCh2 * /CLR
CASE (UD[6..5]) ; testmode - active low
BEGIN
#b00:
BEGIN
TESTMODE = TESTMODE ; NOP
END
#b01:
BEGIN
TESTMODE =1 ; disable testmode
END
#b10:
BEGIN
TESTMODE =0 ; enable testmode
END
#b11:
BEGIN
TESTMODE = TESTMODE ; NOP
END
END
TESTMODE.SETF = /RES ; testmode disabled on startup

{CLR.CLKF =CLK
/MOVEM.CLKF = CLK
fWORDX.CLKF =CLK
/SelCh1.CLKF =CLK
fSelCh2.CLKF =CLK
[TESTMODE.CLKF = CLK

UNUSED = GND
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8.16 RIPAL36
;PALASM Design Description

= Declaration Segment ———————
TITLE RIPAL36.PDS

PATTERN  RIFIFO BOARD ADDRESS DECODER
REVISION O

AUTHOR BILI SISK
COMPANY ARECIBO OBSERVATORY
DATE 8/16/93

CHIP RIPAL36 PAL20RA10

- PIN Declarations —
PIN 24 VCC

PIN 12 GND

PIN 1 PL COMB ; INPUT
PIN 13 OE COMB ; INPUT
PIN 2 UA2 COMB ; INPUT
PIN 3 UA3 COMB ; INPUT
PIN 4 UD7 COMB ; INPUT
PIN 5 IPP COMB ; INPUT
PIN 6 DelaySlv COMB ; INPUT
PIN 7 URW COMB ; INPUT
PIN 8 FCl1 COMB ; INPUT
PIN 9 UDS COMB ; INPUT
PIN 11 VBG COMB ; INPUT
PIN 23 IPPReg REG

PIN 22 /ACKO REG

PIN 21 JACK1 REG

PIN 20 [WrtAdr COMB; OUTPUT
PIN 19 [WrtwWC COMB; OUTPUT
PIN 18 /ComWd COMBRB; QUTPUT
PIN 17 SoftFifowrt COMB; OUTPUT
PIN 16 /RdStatus COMB; OUTPUT
PIN 15 Slave COMB; OUTPUT
PIN 14 fAltAck REG
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—————— Boolean Equation Segment ———
EQUATIONS

WrtAdr = fUA3 * fUA2 * fURW * /[RCL * /VBG * fUDS
WrtwC = JUA3 * UA2 * fJURW * /RC1 * /VBG * fUDS
ComWd = UA3 * fUA2 * JURW * /RC1 * f[VBG * fUDS
SoftFifoWrt = UA3 * UA2 * fJURW * /FC1 * /VBG * fUDS
RdStatus = URW * /RC1 * [VBG * fUDS

Slave = [/FC1 * fVBG * JUDS

; Slave Acknowlegde - UDSACKO* & UDSACK 1*

ACKO=VCC

ACK1=VCC

AltAck =VCC

ACKO.CLKF = DelaySiv
ACKI1.CLKF =DelaySlv
AltAck.CLKF = DelaySlv

ACKO.RSTE = [Slave
ACKI1.RSTE = /fSlave
AltAck RSTF =/Slave

ACKO.TRST = /VBG
ACKL1.TRST =/VBG

; IPP Register
IPPReg = VCC

IPPReg.CLKE = IPP
IPPReg.SETF = ComWd * UD7
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8.17 RIPAL37
;PALASM Design Description

—_— Declaration Segment

TITLE. RIPAL37.PDS

PATTERN  SYNCHRONOUS 6-BIT BINARY UP COUNTER WITH TRI-STATE OUTPUTS

REVISION 0O
AUTHOR BILL SISK

COMPANY ARECIBO OBSERVATORY

DATE 8/20/93

CHIP RIPAL37 PAL22V10

j—————— PIN Declarations —

PIN 24 VCC

PIN 12 GND

PIN I CLK COMB ; INPUT
PIN 2.7 D[1..6] COMB ; INPUT
PIN 23..18 Qf1..6] REG ; OUTPUT
PIN 17,16 All1..0] COMB ; OUTPUT
‘PIN 15 RCO COMB ; OUTPUT
PIN 8 LD COMB ; INPUT
PIN 11 Master COMB ; INPUT
PIN 13 UBG COMB ; INPUT
PIN 14 MasBG COMB ; OUTPUT

; ——— Boolean Equation Segment ———

EQUATIONS
IFLD =0 THEN
BEGIN
Q[1..6] = D[1..6]
END
ELSE
BEGIN
Q1] =/Q[1]
Q2] = Q2] :+: Q1]

QI31=QI3] :+: (Qf2]1 * Q[1])

Ql4] = Q[4] :+: ( Q3] * Q[2] * Q[1])

QI51 = Q[5] :+: (QI4] * Q[3]1 * Q2] * Q[1])

QI6] = Ql6] :+: (QI5]* Q[4] * Q[3] * Q[2] * Q[1])
END

RCO = Q[1] * Q[2] * Q[3] * Q[4] * Q[5] * Q6]
QI1..6].TRST = Master * JUBG

All..0] =GND

Af1.01.TRST = /JUBG

MasBG = Master * fUBG
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