vsync.pal Thu Jun 26 12:08:03 1986 1

PAL16R4 PAL DESIGN SPECIFICATION
PATO0O 3/4/86

Monochrome Workstation Card vertical sync PAL

Integrated Solutions, Incorporated

CK137 V2 VO V7 V6 V5 V11 V9 V4 GND /OE

V8 V10 NC /VSYNC /VBLNK /VLAST V1 V3 VCC

VSYNC =2 Vil * V1O * V9 * V8 * V7 * V6
* /U5 * V4 * /V3 * /N2 * V1 * /VO ;0n at 4050
+ /V5 * VSYNC sHold to 4064
+ /V1 * VSYNC ;Hold to 4065
VBLNK =2 Vil * VIO * V9 * V8 * V7 * V6
* /VS5 * V4 * /V3 * /V2 * V1 * /VO :0n at 40S0
+ V10 * VBLNK sHold to 4095
VLAST =2 Vil * VIO * V9 * VB * V] * V6
* /VS * V4 * /V3 * /V2 * /V1 * VO ;On at 4049

FUNCTION TABLE

CK137 V11 V10 V9 V8 V7 V6 V5 V4 V3 V2 V1 VO /VSYNC /VBLNK /VLAST

: /7 7/
:C v v.v
H S B L
21 Vv Y L A
331 1 VVVVVVVVV VNNS
71 0 9 8 7 6 5 4 3 2 1 0 C K T
;Two cycles to reset
C X X X X X X H X X X H X X
C X L X X X X X X X X X X H H X
;End of frame sequence
C HHHHHHILHTILIULTULIULHHH ;4048
C HHHHHHILHULTULIULUHMHUHL ;4049
C HHHHHEUHILHTULTLUHIULTILTULH $4050
C H HHHHHILHILTLUHIUBHBILTILH ;4051
C HHHHHHLHILMHILILTILULH 74052
C HHHHHUHTLHILHTILUHTILTILH 74053
C H HHHHHILHTULUHIUHTILILTLH -4054
;Cycles omitted
C HHHHHUHILHHUHHTILTILTLH 14062
C HHHHHHLHHEUHUHUHETLTLH ;4063
C HHHHHHHILILIULTULTIULTULULH ;4064
C HHHHHHEHHILILTILTULUHTILTLH ;4065
C H HHHHHHLILULHTILUHTILH 24066
;Cycles omitted
C HHHHHHHHHHTILHHTLH 74093
C HHHHHHHHUHHEHETILUHTILH +4094
C HHHMHHEHHUHHEHHEHEUHUHILH +4095
C H L HHHHULHULLHLHHH 13026
C H L HHHHULHTULTULUHUHUHHH 13027
DESCRIPTION

This PAL provides the vertical sync and blank signals and a signal which
comes on during the last line on the screen.

vn The vertical counter Vn cycles from 3026 to 4095
over and over.
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oe.pal

PAL16L8
PAT000

Monochrome Workstation Card latch output enable PAL
Integrated Solutions,
/LWORD Al /CTLSEL /VSELX /WRITE D8 /SELREG DT /REFRESH GND
/VRESET /OEBAX /OEABL /OEBAL

IF

IF

IF

IF

IF

IF

IF

IF

(vee)
(vce)
{(vce)

(vce)

(vee)

(vce)

(vce)

(vee)

OEBAX

OEABH

OEBAH

OEBAL

OEABL

/RIEN

/DAl8

RRD

FUNCTION TABLE

Thu Jun 26 13:43:44 1986

PAL DESIGN SPECIFICATION
6/26/86

o+

+ + o+

Incorporated

/OEABH /OEBAH RIEN DAl18 /RRD VCC
/LWORD * /Al * /CTLSEL * VSELX * WRITE
LWORD * /Al * /CTLSEL * VSELX * /WRITE
LWORD * /Al * /CTLSEL * VSELX * WRITE
/LWORD * Al * /CTLSEL * VSELX * WRITE
LWORD * /Al * /CTLSEL * VSELX * WRITE
/LWORD * Al * /CTLSEL * VSELX * /WRITE
LWORD * /Al * /CTLSEL * VSELX * /WRITE
VRESET
LWORD * /RIEN
/SELREG * /RIEN
Al * /RIEN
/D8 * /RIEN
/LWORD * SELREG * /Al * /D8
/VRESET * LWORD * /DAl8
/VRESET * /SELREG * /DA1l8
/VRESET * /Al * /DAlS
/VRESET * /D8 * /DAl8
/VRESET * /LWORD * SELREG * Al * /D8

/WRITE * /DT * /REFRESH

/LWORD Al /CTLSEL /VSELX /WRITE D8 /SELREG DT /REFRESH
/OEBAX /OEABL /OEBAL /OEABH /OEBAH RIEN DA18 /RRD /VRESET

; /
H / / R /
s/ c 7/ / S E /7 / 1 1 7/ A
L T V W E F 0O 0 0 O O R
W L S R L R E E E E E R D / E
;0 S E I R E B A B A B I AR S
c)R A EL T D ED S A B A BAE 1 R E
D 1 L X E 8 6 T H X L L H H N 8 D T
;Write DA1lS
H X X X X X H X X X X X X X X H X L
H H X X X L H X X X X X X X X H X H
H H X X X L L X X X X X X X X L X H
H H X X X L H X X X X X X X X L X H
H H X X X HH X X X X X X X X L X H
H H X X X HL X X X X X X X X H X H
H H X X X HH X X X X X X X X H X H
;Write RIEN
H X X X X X H X X X X X X X L X X L
H L X X X HH X X X X X X X L X X H
H L X X X HL X X X X X X X H X X H
H L X X X HH X X X X X X X H X X H
H L X X X L H X X X X X X X H X X H
HL X X X L L X X X X X X X L X X H
H L X X X L H X X X X X X X L X X H
s Longword RAM access

L L HL HX X X X HL HUL HX X X X
L L HL L X X X X HHULHIL X X X X
;Access odd RAM address

H HHLHX X X X HUL HHHIXIXX X
H HH L L X X X X H HULHHXX X X
;Access even RAM address

H L HL HX X X X HHHHUHXX X X
H L HL L X X X XL HHHEHXX X X
sRAM read

X X X X H X X L H X X X X X X X L X .
DESCRIPTION

This PAL generates output enables for the RAM latches on the Monochrome
Workstation Board.

Al, /WRITE These signals are positive true latched copies of the

/LWORD corresponding VME signals.

/VSELX This signal indicates that the board is being selected
from the VME interface.

/CTLSEL This signal goes active when the UART or register is
being accessed. It i1s generated from the VME address
lines.

/SELREG This is a signal from the arbiter state machine which
indicates that the on-board register is being selected.

DT This signal indicates that a data transfer cycle is
taking place.

/REFRESH This signal indicates that a refresh cycle is taking place.

/OExxx These signals are the output enables for the RAM latches.
Look at the schematic to see how they work.

/RRD This signal is active during RAM reads.

RIEN This signal is a set-reset flip-flop which enables
retrace interrupts when true. It is bit 8 in CROO;

DAl8 This signal is a set-reset flip-flop which selects

the memory plane to be displayed. It is bit 8 in CROl.
i
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PAL20LS
PATO000

VAM4 VAM3 /VSEL /VJMPL VCC

IF (VCC) IACK =  VIACK
+ VIACK
+ VIACK
+ VIACK
+ VIACK
+ VIACK

+ VIACK

IF (VCC) VSEL =  VJMPL

* o * % * % * * % * * % » *

*
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PAL DESIGN SPECIFICATION
6/20/86
Monochrome Workstation Card interrupt/select PAL
Integrated Solutions, Incorporated
DLDLDS IPENDLT /IACKLT /VIACKIN /VIACK IACK3 IACK2 IACK1l /VJMPH
/SDTACK VA3B GND VA2B VA1B /IACK /XDTACK /IACKEN VIAKOUT VAMSB

/VA3B * /VA2B *
/IACK3 * /IACK2
/VA3B * VA2B *

/VA3B * VA2B *
/IACK3 * IACK2
VA3B * /VA2B *

VA1B
IACK1
/VA1B
/IRCK3 * IACK2 * /IACKl

*

VA

*

/VA

1B

IACK1

1B

IACK3 * /IACK2 * /IACK1

VA3B * /VA2B *
IACK3 * /IACK2
VA3B * VA2B *
IACK3 * IACK2
VA3B * VA2B *
IACK3 * IACK2
VAMSB *

/VAl1B
* /IACK1
VAl1B
IACK1

*

VAM4 *

+ VJUMPL * VJMPH * /VAMSB * /VAM4 *

IF (VCC) XDTACK SDTACK

VAM3 * /VIACK
VAM3 * /VIACK

+ IACKLT * IPENDLT * VIACKIN * VIACK * DLDLDS

IF (VCC) IACKEN

IACKLT * VIACKIN * IPENDLT

IF (VCC) /VIAKOUT = /VIACKIN + /DLDLDS + IPENDLT * IACKLT

FUNCTION TABLE

DLDLDS IPENDLT /IACKLT /VIACKIN /VIACK IACK3 IACK2 IACK1 VA3B VA2B
VA1B VIAKOUT /IACKEN /IACK /SDTACK /XDTACK /VJMPH /VJMPL VAMS5B VAM4

VAM3 /VSEL
H /
: I /7 v v / /7
D P I I / I 1 s x / /
cL E A AV I I I A A/ DDV VYV /
:D N C C I A AAV VYV YV KCTITTJJI AV VUV
;L D K K A CCCA AR AR AOI KA A ARBAMMMANRBAS
;D L L I € K K K 3 2 1 U ECCTCU©PUP S MME
S T T N K 3 2 1 B B B TN K KK HUL B 4 3 L
sPass through interrupt
H L X L L X X X X X X H H X HH X X X X X X
H X HL L X X X X X X HHX HHX X X X X X
sAcknowledge interrupt
L H L L L X X X X X X L L X HHX X X X X X
H HLL L X X X X X X L L X HL X X X X X X
:Recognize jumpered interrupt level
X X X X L L L HL L HX X L X X X X X X X X
X X X X L L HL L HIL X X L X X X X X X X X
X X X X L L HH L HHX XL X X X X X X X X
X X X X L H L L HUL L X X L X X X X X X X X
X X X XL HL HHILHIX XL X X X X X X X X
X X X X L H HL HHTIL X X L X X X X X X X X
X X X X L H HH HHHEIXXUIL X X X X X X X X
;SDTACK from arbiter state machine
X X X H X X X X X X X L HHL L X X X X X X
;16-bit select

X X X X H X X X X X X X X X X X X L HHHUL

:32-bit select

X X X X H X X X X X X X X X X X L L L L H L

DESCRIPTION

This PAL handles interrupt acknowledge cycles and board selects.

DLDLAS

IPENDLT

/IACKLT

/VIACKIN,
/VIACK
IACKn

/VJIMPH

/SDTACK

VAnB

VAMSB

VAMn

/VJIMPL

/IACK

/VSEL

/XDTACK

/IACKEN

VIAKOUT

This signal is a version of the VME data strobes delayed
by about 400 nanoseconds. It is used to generate a
DTACK for interrupt acknowledge sequences.

This signal is used in deciding whether to pass an
interrupt acknowledge down the daisy chain or to
acknowledge an interrupt. Look at the schematic to
see how it works.

This signal indicates an interrupt acknowledge to
the network card’s interrupt level is taking place.
It changes state 140 nanoseconds or so after the VME
data strobe(s).

These are connected to the corresponding VME signals.

These signals are connected to jumpers which determine
the card’s interrupt level.

This signal indicates a decode of the VA24-VA31l values
jumpered for the board. It is used in decoding 32-bit
addresses.

This signal is an acknowledge from the arbiter state machine
to the VME bus. It occurs during register and UART
accesses.

These are buffered coples of the corresponding VME
address lines.

This is a buffered copy of the VME signal AMS.

These pins are connected directly to the corresponding
VME signals.

This signal indicates a decode of the VA23-VA18 and VAM2-VAM3
values jumpered for the board. It is used in decoding
16- and 32-bit addresses.

This signal becomes active during a VME interrupt
acknowledge sequence for the interrupt level present
on jumpers IACK1-IACK3.

This signal indicates that the VME bus is accessing
the card, and triggers an arbitration sequence.

This signal provides VME DTACK* for interrupt acknowledges
and accesses acknowledged by the arbiter state machine.

This signal enables the interrupt vector onto the
VME bus during a VME interrupt acknowledge.

This signal is connected through an inverting buffer
to the VME signal VIACKOUT*.
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PAL16R4 PAL DESIGN SPECIFICATION €C HL L HHULUHUHEXUHTLHTLHEH 7155
PATO00 3/4/86 C HL L HHHEULTILIXUHTLUHTLTHH 2156
Monochrome Workstation Card horizontal sync PAL C HL L HH HL HX HUL HUL HH 2157
Integrated Solutions, Incorporated C HL L HHHHILIXUHTILHLHH ;158
CK137 H7 H6 H5 H4 /VSYNC /VBLNK /VIAST H3 GND C HL L HHHHHIXUHLUHLHIH 7159
/OE H2 H1 /HSYNC /BLANK /COUNT /DAINIT HO NC vCC C HL HLI L LULULXHULUHTILHH ;160
C HL HL L L L HX HUILHTULHH s161
HSYNC -2 H7 * H6 * H5 * H4 * H3 * H2 * H1 ;0n 254-255 C HL HL L L HUIL X HULUHTULHH 2162
+ H7 * /H6 * /H5 * H4 * /H3 ;On 148-151 C HL HL L L HHXHULHTLHH 2163
+ H?7 * /H6 * /H5 * H4 * H3 * /H2 * /H1 ;On 152-153 C HL HL L HL L X HL HULUHZR s164
C HL HL L HL HXHUIL HULHH 2165
BLANK =2 H7 * H6 * H5 * H4 * /H3 * H2 * H1 * HO ;0n 247 C HL HL L HHUL X HULHIULHH 2166
+ H7 * H6 * H5 * H4 * H3 ;0n 248-255 C HL HL L HHHEXHILHHHH 2167 |
+4 H7?7 * /H6 * /H5 * H4 ;On 148-159 C H L HL HL L L X HULHUHTULH 2168 i
+ H7 * /H6 * H5 * /H4 * /H3 * /H2 ;On 160-163 C HL HL HL L HXHULHHTLH :169 |
+ H7 * /H6 * HS * /H4 * /H3 * H2 * /H1 ;0n 164-165 :VBLNK pass-through
+ H7 * /H6 * HS * /H4 * /H3 * H2 * H1 * /HO ;:0n 166 cC X X X X X X X X X L X X L X X
+ VBLNK
COUNT =: /BLANK DESCRIPTION
DAINIT = H7 * H6 * HS * H4 * /H3 * /H2 + /H1 :0On 240-241 This PAL provides the horizontal sync and blank signals, a signal which
* VLAST enables the display address counter, and a signal which initializes i
the display address counter at the end of the screen. ‘
FUNCTION TABLE 1
Hn The horizontal counter Hn cycles from 148 to 256 |
CK137 H7?7 H6 H5 H4 H3 H2 H1 HO /VSYNC /VBLNK /VLAST over and over. i
/HSYNC /BLANK /COUNT /DAINIT
H / /VSYNC This signal is the vertical sync signal. It is not used |
: / / / / [/ [/ D in this implementation, but is connected to allow |
:C V VV H B C A composite sync generation with the installation of :
:K S B L S L O 1 a new hsync PAL.
01 Y L A Y A U N
3 H HH HHHHHNNSNNNI /VBLNK This is the vertical blanking signal.
7 7 6 5 4 3 2 1 0 C K T C K T T
/VLAST This signal comes on during the last line of a frame.
;Two cycles to reset
C H L H L L HH H X H HHH X H ;167
C H L HL HL L L X HHUHH L H :168
:Last line timing without VBLNK
C H HH L HHHHX HL HHULH :239
C HHHHULULULUL X HULHUHTLL ;240
C H HHHLUL L H X HL HUHULTL 2241
C HHHHULTULHTULXHTULHUHTLH $242
C H HHHULLHHXHTULHHTILH $243
C H HHHULHULILX H L HH L H 2244
C HHHHULHTILHIXHULHHTLH ;245
C HH HHULHHULX HL HHULH ;246
C HHHHILIHHEHUHIXUHTILHTLTLH ;247
C H HHHHLILIULXHTULHTUL HH ;248
C HHHHHULILHX HUL HUL HH ;249
C H HHHHULHILIXHTULHTULHH :250
C HHHHHLHIHEIXHTILHL HH $251
C H HHHHUHLIULXHTULHTULHH 2252
C HHHHUHHTILHEIYXHLHLHH $253
C H HHHHHUHLIXHUL L L HH 2254
C H HHHHHHHX HUL L L HH 2255
C H L L HL HUILUL X H U1 L L HH 2148
C H L L HL HL HXHUL L L HH :149
€C HL L HL HHUL X HULUL L HH ;150
C HL L HL HHHX H L L L HH ;151
€C H L L HHULIL L X HUL L L H H ;152
C H L L HH L L HXH UL L L HH ;153
C H L L HHULHUL X HL H L H H ;154
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PAL16L8
PATO00

Thu Jun 26 12:08:02 1986

PAL DESIGN SPECIFICATION
6/25/86

Monochrome Workstation Card enable PAL

Integrated Solutions, Incorporated

DSO DS1 Al NC /LWORD /WRITE /VSELX LT /CTLSEL GND
/LTD WEO WEl WE2 WE3 /EN16H /EN16L /OEABX DIR VCC

IF (VCC) /WEO = /LT

+ /DSO

+ /LWORD * /Al

+ LWORD * Al

+ LWORD * /DS1

+ /DS1 * /Al
H WEO = LT * /Al * DSO * DS1 * LWORD
H + LT * Al * DSO * /LWORD
IF (VCC) /WEl - /LT

+ /DS1

+ /LWORD * /Al

+ LWORD * Al

+ LWORD * /DSO

+ /DSO * /Al
H WE1 - LT * /A1 * DSO * DS1 * LWORD
H + LT * Al * DS1 * /LWORD
IF (VCC) /WE2 = /LT

+ /DSO

+ Al

+ LWORD * /DS1
H WE2 - LT * /A1l * DSO * DS1 * LWORD
H + LT * /Al * DSO * /LWORD
IF (VCC) /WE3 = /LT

+ /DS1

+ Al

+ LWORD * /DSO
H WE3 = LT * /Al * DSO * DS1 * LWORD
H + LT * /Al * DS1 * /LWORD
IF (VCC) EN16H = LWORD * /Al * DSO * DS1 * LT

+ LWORD * /Al * DSO * DS1 * /LT
* VSELX * /WRITE

IF (VCC) EN16L - LT
+ VSELX

IF (VCC) OEABX = /LWORD * /Al * /CTLSEL * VSELX * /WRITE

IF (VCC) /DIR LT

+ /VSELX
+ WRITE

FUNCTION TABLE

DSO DS1 Al NC /LWORD /WRITE /VSELX LT /CTLSEL
/LTD WEO WE1l WE2 WE3 /EN16H /EN16L /OEABX DIR

/
/7 c /7

EYRETIEN

H L W V T E E O
H W R S L / N N E
;D D O I E S L W W W W 1 1 A D
S S A NRTULUL ETETETETE 6 6 B I
50 1 1 ¢ D E X T LD 01 2 3 HUL X R
:Writes to RAM
H H L X L L X HHL HHHHILULUHL sLong word
H HL X HL X HHULUL UL HHHTILUHL sEven word
H HH X HL X HHULHHILIULUHTLUHL ;0dd word
L HL X HL XH HULILI L L L K HLHL sEven byte, even word
H L L X HL X H HL L L HUL HUL HL :0dd byte, even word i
L H H X HL X H HUL L HUL L HIL H L sEven byte, odd word |
H L HX HL X HHUL HUL L L HUL HL ;0dd byte, odd word
;Reads from RAM
HH L XL HLULHHULULULILULILUHH :Long word
X X L X HH L L HHEULULTULTULUHILTULHRBR sEven word
X X H X HH L L HHUL UL L L HUL HH :0dd word
:UART, register read
X X X X HH L L L HL L L L HULHH
sUART, register write
X X X X HL L L L HL L L L HUL HL
DESCRIPTION

This PAL generates miscellaneous enables for the Monochrome Workstation

Board.

Ds0, DS1, Al
/LWORD, /WRITE
/VSELX

LT

/CTLSEL

/LTD

WEn

/EN16H

/EN16L

/OEABX

These signals are positive true latched copies of the
corresponding VME signals.

This signal indicates that the board is being selected
from the VME interface.

This signal indicates that data and address have been
latched for a pipelined write to RAM.

This signal goes active when the UART or register is
being accessed. It is generated from the VME address
lines.

This signal is a delayed copy of the signal LT.

It is used during a pipelined RAM write to prevent
the VME bus drivers from momentarily driving the VME
data lines at the end of a RAM write.

These signals enable the four write enables on each
of the four bytes of the dynamic RAM.

This signal enables the VME bus transceiver for the
upper 16 data bits during a longword access.

This signal enables the VME bus transceiver for the
lower 16 data bits.

This signal enables the latched upper data bits onto

the lower data bits during non-longword reads of even
addresses.
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PAL16R8 PAL DESIGN SPECIFICATION + /VRESET * /STC1 * STCO * SELJMP ;Stay in J2
PATO00 7/1/86 * VSELSYN
Monochrome Workstation Card bus arbiter / refresh PAL + /VRESET * /STCO * SELJMP
Integrated Solutions, Incorporated
CK69 RWPSYN /VRESET /VSELSYN /WRITE /CTLSEL /DTSTART RFPEND /LOCK GND FUNCTION TABLE
/OE /SELREG /SELJMP /MEMCY /DT /REFRESH /DONE STCO STCl1 VCC
CK69 RWPSYN /VRESET /VSELSYN /WRITE /CTLSEL /LOCK /DTSTART
/STCO -2 /VRESET * STCl1 * STCO * /MEMCY * /LOCK sMAO RFPEND STC1 STCO /SELREG /SELJMP /MEMCY /DT /REFRESH /DONE
* RWPSYN H / / /
* /DTSTART * /RFPEND H /v / D / 7/ R
+ /VRESET * STC1 * STCO * /MEMCY * /LOCK sMAO H RV S / C T R s s / E
* VSELSYN * /CTLSEL * /WRITE H W R EWT / S8 F E E M F /
* /DTSTART * /RFPEND * /RWPSYN ;C P EL RLL TP S S L L E R D
+ /VRESET * STC1l * STCO * /MEMCY * /LOCK MO ;<K § S 5 I §$ O A ETTURUJI M/ EO
* RFPEND * /DTSTART ;6 Y E Y TETC CRNTCTCEMTCTD S N
+ /VRESET * STC1 * STCO * DTSTART * /MEMCY ;MO 9 N T N EL KT D11 0 G P Y T HE
+ /VRESET * STC1 * STCO * /LOCK :Jo
* VSELSYN * CTLSEL * /WRITE sReset
* /DTSTART * /RFPEND * /RWPSYN € L L H X X HHULHHHHUHEHEHEH ;0
+ /VRESET * STCl * /STCO sM1,MAl,J1 ;DT Cycle
C X H X X X L H X HHHHUHHHH ;02
/STC1 =3 /VRESET * /STCO sM1,MAl, J1,M2,MA2,J2 C X H X X X L L X HL HHUL L H H ;03
+ /VRESET * /STCl1 * STCO * /MEMCY ;Stay in J2,RO C X H X X X X X XL L HHL L HH ;04
* VSELSYN C X H X X X X X X L HHHUILIL L HH ;05
+ /VRESET * /STC1 * STCO * MEMCY :Stay in MA2 C X H X X X X X X HHHHTILULHH ;06
* /DT * /REFRESH * VSELSYN * /DONE C X H X X H X X XHHHHHHEHH ;07
+ /VRESET * STCl1 * STCO * /LOCK RO ;RAM Refresh Cycle |
* VSELSYN * CTLSEL * WRITE C X H X X X HHHHTULHHTILIHTLH ;08
* /DTSTART * /RFPEND * /RWPSYN C X H X X X X X XL L HHUL HL H ;09
C X H X X X X X X L H H HL H L H ;10
DT =2 /VRESET * STC1 * STCO * DTSTART * /MEMCY C X H X X X X X X HHHHI HIL H ;11
+ /VRESET * /STC1 * STCO * DT :Register Write
+ /VRESET * /STCO * DT C L HL L L HHULULHULHHUHIHL 212
C L HL X X X X XL HHHHHHH ;13
REFRESH =2 /VRESET * STC1 * STCO * /LOCK C L HH X X HHULHHHHHHUHH ;U4
* /MEMCY * /DTSTART * RFPEND ;RAM Write
+ /VRESET * /STC1 * STCO * REFRESH C HH X X X HHULHKULHHTLHHH ;15
+ /VRESET * /STCO * REFRESH C H H X X X X X X L L HH UL HHH ;16
C H H X X X X X XL HHUHILHMHTL ;17
MEMCY =t /VRESET * STCl1 * STCO * /MEMCY C X H X X X X X X H HHMHL HHH ;18
* DTSTART C L H H X X HHULHHHHHHMHH ;19
+ /VRESET * STC1 * STCO * /MEMCY ;Jumper Read ;
* RFPEND C L HL HL HHULHULUHTILHHHEH ;20
+ /VRESET * STCl * STCO * /MEMCY C X H X X X X X X L L H L HHHH ;21
* VSELSYN * /CTLSEL * /WRITE C X H X X X X X XL HH L HHHL ;22
+ /VRESET * STCl1 * STCO * /MEMCY C X H L X X X X X L HHLHUHHH ;23
* RWPSYN C L H H X X HH L HHHHHHEHH ;24
+ /VRESET * /STC1 * STCO * MEMCY ;RAM Read
+ /VRESET * /STCO * MEMCY €C L HL HHHUHULHTULHUHTULHHH ;25
C X H X X X X X X L L HH L HH H ;26
DONE =2 /VRESET * /STC1 * /STCO C X H X X X X X X L H H HL HHH ;27
* MEMCY * /DT * /REFRESH * RWPSYN C X HL X X X X XL HHHUL HHH ;28
+ /VRESET * /STC1 * /STCO * SELJMP C X HL X X X X XL HHUHTULHHH ;29
+ /VRESET * STCl1 * STCO C X H H X X X X X H H HH L HHH ;3
* VSELSYN * CTLSEL * WRITE C L H H X X HH UL HHHHHHHH ;31
* /DTSTART * /RFPEND * /LOCK * /RWPSYN
SELREG =2 /VRESET * STC1l * STCO DESCRIPTION
* VSELSYN * CTLSEL * WRITE
* /LOCK * /DTSTART * /RFPEND * /RWPSYN This PAL arbitrates the use of the local bus between data transfer
cycles, refresh cycles, register accesses, RAM reads,
SELJMP =2 /VRESET * STCl1 * STCO and RAM writes from the pipeline. Its state sequence (a hand-drawn
* VSELSYN * CTLSEL * /WRITE diagram included in the design review packet) is such that the RAM

* /LOCK * /DTSTART * /RFPEND * /RWPSYN cycle time is 5 69-nanosecond clocks or 345 nanoseconds.




arbref.pal Mon Jun 30 12:13:34 1986 2

/VRESET This is a synchronized version of the VME reset signal.

RWPSYN This signal indicates that address and data have been
latched in the write pipeline, and a RAM write should occur.

/VSELSYN This signal indicates that the board is being selected
from the VME interface. It will come on momentarily
during a VME write memory transaction, so the state
machine will not respond to memory writes until it
sees the RAMWPEND signal.

/WRITE This is a copy of the VME signal with the same name.
While RAMWPEND is true, it is latched true.

/CTLSEL This signal is active when the VME is requesting access
to the register or the jumpers.

DTSTART This signal tells the state machine to begin a DT cycle.

RFPEND This signal indicates that a refresh must occur.

LOCK This signal causes the state machine to stay in the idle

state after the current transaction is completed. It
goes active just before DTSTART goes active. It is used
to keep any transactions from interfering with DT cycles.

/SELREG This signal indicates that the register is currently being
written to.

/SELJMP This signal indicates that the jumpers are currently being
read.

/DONE During RAM writes, the falling edge of this signal resets

RAMWPEND. During register accesses, and RAM reads, the falling
edge of this signal generates a VME DTACK.

STCn These signals comprise a state counter.
/MEMCY This signal causes a memory cycle. It remains active

for four clock cycles, and has a maximum cycle time of
five clock cycles or 345 nanoseconds.

/DT When true during MEMCY, this signal causes a data transfer
cycle.

/REFRESH When true during MEMCY, this signal causes a refresh
cycle.

CKé69 This is the 69-nanosecond state machine clock.




S e .

.

}
,
H R
. .y .
R A e -
i cnss Y st o e B i, - -
INNEA ST, .
. ok O F

,Phe S il P

- i

e B

Iypee o e

L
RN
A et s »aer

: 45:“:‘,! AN




i

ik

'.4- VSELSYN ¥ mr&t. an) S

Cra——

Access : Pnnrmes

|
t




B
e
T

2

AREEEY

SRy

A ORI

el ot i o

3y e 1

FARIEY

*

ke g

et 2ok e oy

OSSN

Aty 3 sk
U

0

"3IYNDS § $133HS .m.u 9¢-2y
33VNDS § S1IIM m i umm-
5 88y

S7 3uvnOs §. SIIAK




: —grder‘,da‘&a‘b(fs
.,> hlgl\-o(‘der‘_ dafa blts

/measurementy”

2 8/7# » M ﬁ'«e (,W 7

/3'73 (10130 "Q+ 10125 ':i;_;,\ors,a +wms +Fx(~ +1=oo +t ' m 5”‘"> 4‘4

.gnm' ) L Mm "‘"‘

-;3]#7 ‘Lo AD. Ac/’l&'

l15E IOKH




s/ lANKf

CouNT CDuNT u
A '€OL: .

‘47' 3o "60 zsl Zzsz,zss
P87 05574302

\1572.!& ] W‘L/!o 751 152 53,54/
. ,7‘0,_ 1 8.7 A0 300 .

L e viotss s e A b

: .
[ P TP O SOOI PO

Sl Rder s

"vng
v Juvn

11
s




se ey

e

e vy
.

PR

3

»e

ey e
3 7

r_,wu » u‘q,»;v ,,...

W
e

i < ,,,.»1,., o

Ve
et

i

g

PR

S e 4

e ed

R et iy inr, G e ek

B ;..\’;" -

oy g, e py

.

0504095

e

SR

i
et
o
S

1

N |

|

R R

VA0S §

IYNDIAYN
(A

_~av

]

. |

|

|

i

o
~




B &
R et St
N ~N

L (ﬁrw

Lo
(:fr
7

domelocan.

o

o223
4l
7

7
ALK
#3222

ALt

s

595
A2
584

160X L.
74

P
gl Jesaas

It

s
l

roay X250

D

-

B R T

Vs

5 TenOIaw

[t




. 150

Loy

J‘ i

‘RAM VPTAC

: 120 3 4;5/'\&

PP

Z%Yma

(.

D |

NN

N




(/{5*73 REA '/—'52/) z 4,00/50 RN
/ma/( ( éﬂﬁ/’v //zJO/fa .{m[eo) < 500/50

e
i

<§3

a3
3

iy
~arionAL

(zof /xoo/w g K
6250 //xa ] <lzok///<




C e eim
i '

3
-

/120

S

Ty

i ,39‘}0

|+

VRN 9

o et

S S

Y

S
e,

o ke e S

dardini,
P

hoan bk an
L e

,u?: .: : , .r4u.-,...mﬂ.. ..(tus.i;
e ,_,“«..«ns_m i swm, Kl

o







.-

e e

o o

.
F39

-
=
6.

o

Teto +«F‘>/01 ‘

LN

4

3
.
i
1

o +F

D+ 7
1.

PRSI

3k e v

3
;

5
+ f”’f/c
9,

et
r R
A AT b A e
b ]

B B
YA

C\.. o A R dild
2avnos m,mu-xm mm* ‘68
aIvnos § S133Ms 90l L8
Juvnos €. §133Hk 06 B




%
e

N

2

i




i . ,/ B - ._,, R . e - -
i ) : : 401 i . ; BT )
et N8 - - . et e - e vpeee -
L I u i
LA S y
- N ] ‘
L . <
;;MMWW_ ST o ,
N NS . ‘
. 5IM va/..;p. PP i
AR N o
a:_/m 4/,%._ .
SSER G
S ‘
:\qum ph..!)h:(l.,(xijq.,xcmYel.,(!l,., H 2 : =
' am:mw ,.JH,. .
L v




; ‘xy ,‘? - .' i . R H

._:__10,_’ .,J»»AL?‘,;{&—} J - . i R ,
a2 A
2.
25 A
23
)
|21 A
LY
B 1.4
oA,

S

YN
AL
avvn




: L . o co . . o

Mp/ésfazlmn 50 ar&/

g
.w:
>

900600000




4

R

R

o
JEokoiaay

WE 27y

;(’,. R
LE00=2y
el

SOEOD=2;.

WEl=Y

- |ZeEmm=a)

WEE2y

MEImY

BT =l
SOETI T2y |02

Sofio=art
F!?%')

==

jwer=n

%
I



2-3-8¢6

Y

Lt
X e

o 5{'“}3});9 "L ABL 4

R AR S L ST e TN e




re Uhokstedin

AN
oAy e g :
| v : # 1




