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PAL16R4 PAL DESIGN SPECIFICATION 
PATOOO 3/4/86 
Monochrome Workstation Card vertical sync PAL 
Integrated Solutions, Incorporated 
CK137 V2 VO V7 V6 VS Vll V9 V4 GND /OE 
ve VlO NC /VSYNC /VBLNK /VLAST Vl V3 vcc 

VSYNC =· Vll * VlO * V9 * vs • V7 * 
* IVS • V4 * /V3 * /V2 * 

+ /VS * VSYNC 
+ /Vl * VSYNC 

VBLNK •: Vll * VlO * V9 * vs • V7 * 
* /VS * V4 * /V3 * /V2 * 

+ VlO * VBLNK 

VLAST •: Vll * VlO * V9 * vs • V7 * 

V6 
Vl * 

V6 
Vl * 

V6 
* /VS * V4 * /V3 * /V2 * /Vl * 

FUNCTION TABLE 

/VO ;On at 40SO 
;Hold to 4064 
;Hold to 406S 

/VO ;On at 40SO 
: Hold to 409S 

VO ;On at 4049 

CK137 Vll VlO V9 VS V7 V6 VS V4 V3 V2 Vl VO /VSYNC /VBLNK /VLAST 
I I I 

;C v v v 
;K s B L 
: 1 v v y L A 
;3 1 1 v v v v v v v v v v N N s 
;7 1 0 9 8 7 6 s 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 H X X 
C X L X X X X X X X X X X H H X 

;End of frame sequence 
c H H H H H H L H L L L L H H H 
c H H H H H H L H L L L H H H L 
c H H H H H H L H L L H L L L H 
c H H H H H H L H L L H H L L H 
c H H H H H H L H L H L L L L H 
c H H H H H H L H L H L H L L H 
c H H H H H H L H L H H L L L H 

;Cycles omitted 
c H H H H H H L H H H H L L L H 
c H H H H H H L H H H H H L L H 
c H H H H H H H L L L L L L L H 
c H H H H H H H L L L L H L L H 
c H H H H H H H L L L H L H L H 

: cycles omitted 
c H H H H H H H H H H L H H L H 
c H H H H H H H H H H H L H L H 
c H H H H H H H H H H H H H L H 
c H L H H H H L H L L H L H H H 
c H L H H H H L H L L H H H H H 

-----------------------------------------------
DESCRIPTION 

;404S 
;4049 
: 4050 
: 40Sl 
;4052 
;4053 
: 4054 

;4062 
;4063 
; 4064 
; 4065 
;4066 

;4093 
;4094 
;4095 
;3026 
;3027 

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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PAL16LB 
PATOOO 

Thu Jun 26 13:43:44 1986 

PAL DESIGN SPECIFICATION 
6/26/86 

Monochrome Workstation Card latch output enable PAL 
Inteorated Solutions, Incorporated 
/LWORD Al /CTLSEL /VSELX /WRITE DB /SELREG DT /REFRESH GND 
/VRESET /OEBAX /OEABL /OEBAL /OEABH /OEBAH RIEN DA18 /RRD VCC 

IF (VCC) OEBAX 

IF (VCC) OEABH 

IF (VCC) OEBAH 

IF (VCC) OEBAL 

IF (VCC) OEABL 

IF (VCC) /RIEN 

IF (VCC) /DA18 

IF (VCC) RRD 

FUNCTION TABLE 

/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 
+ /DB * /RIEN 
+ /LWORD * SELREG * /Al * /DB 

/VRESET * LWORD • /DAlB 
+ /VRESET * /SELREG • /DAlB 
+ /VRESET * /Al * /DAlB 
+ /VRESET * /DB • /DA18 
+ /VRESET • /LWORD • SELREG • Al * /DB 

/WRITE * IDT * /REFRESH 

/I.WORD Al /CTLSEL /VSELX /WRITE DB /SELREG DT /REFRESH 
/OEBAX /OEABL /OEBAL /OEABH /OEBAH RIEN DA18 /RRD /VRESET 

I 
I 

;/ 
;L 
;W 
;O 

C I I 
T V W 
L S R 
S E I 

;R A 
;D 1 

E L T D 
L X E 8 

;Write DAlB 
H X X X 
H H X X 
H H X X 
H H X X 
H H X X 
H H X X 
H H X X 

;Write RIEN 
H X X X 
H L X X 
H L X X 
H L X X 
H L X X 
H L X X 
H L X X 

x x 
X L 
X L 
X L 
X H 
X H 
X H 

x 
x 
x 
x 
x 
x 
x 

x 
H 
H 
H 
L 
L 
L 

R I 
s 
E 
L 
R 
E D 
G T 

E I 
F 0 
R E 
E B 
S A 
H X 

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

x 
x 
x 
x 
x 
x 
x 

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

;Longword RAM access 

I I I I 
0 
E 
A 

0 0 0 
E E E 
B A B 

B A B A 
L L H H 

x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 

R 
I 
E 
N 

x 
x 
x 
x 
x 
x 
x 

D 
A 
1 
8 

H 
H 
L 
L 
L 
H 
H 

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

I 
R 
R 
D 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

I 
v 
R 
E 
s 
E 
T 

L 
H 
H 
H 
H 
H 
H 

L 
H 
H 
H 
H 
H 
H 

1 

L L H L 
L L H L 

;Access odd 
H H H L 
H H H L 

H X X X 
L X X X 

RAH address 
H X X X 
L X X X 

x 
x 

x 
x 

H 
H 

H 
H 

L H 
H L 

L H 
H L 

L 
H 

H 
H 

H X X 
L X X 

H X X 
H X X 

x x 
x x 

x x 
x x 

;Access even RAH address 
H L H L H X X X 
H L H L L X X X 

x 
x 

H 
L 

H H 
H H 

H 
H 

H X X 
H X X 

x x 
x x 

;RAH read 
X X X X H X X L H X X X X X X X L X 

DESCRIPTION 

This PAL oenerates output enables for the RAH latches on the Monochrome 
Workstation Board. 

Al, /WRITE 
/LWORD 

/VSELX 

/CT LS EL 

/SELREG 

DT 

/REFRESH 

/OExxx 

/RRD 

RIEN 

DA18 

These sionals are positive true latched copies of the 
correspondino VHE sionals. 

This sional indicates that the board is beino selected 
from the VHE interface. 

This sional ooes active when the UART or reoister is 
beino accessed. It is generated from the VHE address 
lines. 

This is a sional from the arbiter state machine which 
indicates that the on-board reoister is beino selected. 

This sional indicates that a data transfer cycle is 
takino place. 

This siqnal indicates that a refresh cycle is takino place. 

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

This sional is active durino RAH reads. 

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

This sional is a set-reset flip-flop which selects 
the memory plane to be displayed. It is bit B in CROl. 

i 
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PAL20LB PAL DESIGN SPECIFICATION 
PATOOO 6/20/86 
Monochrome Workstation Card interrupt/select PAL 
Integrated Solutions, Incorporated 
DLDLDS IPENDLT /IACKLT /VIACKIN /VIACK IACK3 IACK2 IACKl /VJMPH 
/SDTACK VA3B GND VA2B VAlB /!ACK /XDTACK /IACKEN VIAKOUT VAMSB 
VAM4 VAM3 /VSEL /VJMPL VCC 

IF (VCC) IACK VIACK * /VA3B • /VA2B * VAlB 
* /IACK3 • /IACK2 * IACKl 

+ VIACK * /VA3B * VA2B * /VAlB 
* /IACK3 * IACK2 * /IACKl 

+ VIACK * /VA3B * VA2B * VAlB 
* /IACK3 * IACK2 * IACKl 

+ VIACK * VA3B * /VA2B * /VAlB 
* IACK3 * /IACK2 * /IACKl 

+ VIACK * VA3B * /VA2B * VAlB 
* IACK3 * /IACK2 * IACKl 

+ VIACK * VA3B * VA2B * /VAlB 
* IACK3 * IACK2 * /IACKl 

+ VIACK * VA3B * VA2B * VAlB 
IACK3 * IACK2 * IACKl 

IF (VCC) VSEL VJMPL • VAMSB * VAM4 * VAM3 * /VIACK 
+ VJMPL * VJMPH * /VAMSB * /VAM4 * VAM3 * /VIACK 

IF (VCC) XDTACK SOTA CK 
+ IACKLT * IPENDLT * VIACKIN * VIACK * DLDLOS 

IF (VCC) !ACKEN IACKLT * VIACKIN * IPENDLT 

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

FUNCTION TABLE 

DLDLOS IPENDLT /IACKLT /VIACKIN /VIACK IACK3 IACK2 IACKl VA3B VA2B 
VAlB VIAKOUT /!ACKEN /!ACK /SDTACK /XDTACK /VJMPH /VJMPL VAMSB VAM4 
VAM3 /VSEL 

:D p 
;L E 
;D N 
; L D 
;D L 
;S T 

I 
I V 
I I I 
A A V I 
C C I A 
K K A C 
L I C K 
T N K 3 

v 
I 

I I A 
A A V V V K 
C C A A A 0 
K K 3 2 1 U 
2 1 B B B T 

;Pass through interrupt 

I 
I 
A I 
C I 
K A 
E C 
N K 

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

;Acknowledge interrupt 
L H L L L X X X X X X L L X 
H H L L L X X X X X X L L X 

;Recognize jumpered interrupt 
X X X X L L L H L L 
X X X X L L H L L H 
X X X X L L H H L H 
X X X X L H L L H L 
X X X X L H L H H L 
X X X X L H H L H H 
X X X X L H H H H H 

level 
H X 
L X 
H X 
L X 
H X 
L X 
H X 

;SDTACK from arbiter state machine 

x 
x 
x 
x 
x 
x 
x 

L 
L 
L 
L 
L 
L 
L 

I 
s x 
D D 
T T 
A A 
c c 
K K 

I I 
V v V I 
J J A V V V 
M M M A A S 
P P 5 M M E 
H L B 4 3 L 

H H X X X X X X 
H H X X X X X X 

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

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 

X X X H X X X X X X X L H H L L X X X X X X 
; 16-blt select 

1 

X X X X H X X X X X X X X X X X X L H H H L 
;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, 
/VI ACK 

IACKn 

/VJMPH 

/SDTACK 

VAnB 

VAMSB 

VAMn 

/VJMPL 

/!ACK 

/VSEL 

/XDTACK 

/!ACKEN 

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 ls used in deciding whether to pass an 
interrupt acknowledoe 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 ls 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-VA31 values 
jumpered for the board. It ls used in decoding 32-blt 
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 copies 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-VA1B and VAM2-VAM3 
values jumpered for the board. It ls 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 ls 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*. 



hsync.pal Mon Jun 30 11:50:42 1986 l 

PAL16R4 PAL DESIGN SPECIFICATION 
PATOOO 3/4/86 
Monochrome Workstation Card horizontal sync PAL 
Inteqrated Solutions, Incorporated 
CKl37 H7 H6 HS H4 IVSYNC IVBLNK IVLAST H3 GND 
/OE H2 Hl /HSYNC /BLANK /COUNT /DAINIT HO NC VCC 

HSYNC -· H7 • H6 • HS • 
+ H7 • /H6 • /HS • 
+ H7 • /H6 • /HS * 

H4 • H3 • H2 • Hl 
H4 • /H3 
H4 • H3 • /H2 • /Hl 

BLANK 
+ 
+ 
+ 
+ 
+ 
+ 

H7 * H6 • 
H7 • H6 • 
H7 • /H6 * 
H7 • /H6 " 
H7 * /H6 * 
H7 * /H6 * 
VBLNK 

HS * 
HS * 

H4 * /H3 * H2 • Hl * HO 
H4 * H3 
H4 

/H4 * /H3 * /H2 
/HS * 

HS * 
HS * 
HS • 

/H4 * /H3 * H2 * /Hl 
/H4 * /H3 * H2 * Hl * /HO 

COUNT -· /BLANK 

DAIN IT -: H7 * H6 * HS * H4 * /H3 * /H2 • /Hl 
• VLAST 

FUNCTION TABLE 

CK137 H7 H6 HS H4 H3 H2 Hl HO /VSYNC /VBLNK /VLAST 
/HSYNC /BLANK /COUNT /DAINIT 

;C 
;K 
;l 
;3 
;7 

I I I I I 
V V V H B 
S B L S L 
Y L A Y A 

H 
7 

H H 
6 s 

H H 
4 3 

H H 
2 1 

H N N S N N 
0 C K T C K 

;Two cycles to reset 
C H L H L L H H H X H H 
C H L H L H L L L X H H 

;Last line timing without VBLNK 
C H H H L H H H H X H L 
C H H H H L L L L X H L 
C H H H H L L L H X H L 
C H H H H L L H L X H L 
C H H H H L L H H X H L 
C H H H H L H L L X H L 
C H H H H L H L H X H L 
C H H H H L H H L X H L 
C H H H H L H H H X H L 
C H H H H H L L L X H L 
C H H H H H L L H X H L 
C H H H H H L H L X H L 
C H H H H H L H H X H L 
C H H H H H H L L X H L 
C H H H H H H L H X H L 
C H H H H H H H L X H L 
C H H H H H H H H X H L 
C H L L H L H L L X H L 
C H L L H L H L H X H L 
C H L L H L H H L X H L 
C H L L H L H H H X H L 
C H L L H H L L L X H L 
C H L L H H L L H X H L 
C H L L H H L H L X H L 

H H 
H H 

H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
H L 

I 
I D 
C A 
0 I 
U N 
N I 
T T 

x 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

;167 
;168 

;239 
;240 
;241 
;242 
;243 
;244 
;24S 
;246 
;247 
;248 
;249 
;2SO 
;2Sl 
;2S2 
;2S3 
;2S4 
;2SS 
;148 
;149 
;lSO 
;lSl 
;152 
;1S3 
;154 

;On 2S4-2SS 
;On 148-lSl 
;On 152-1S3 

;On 247 
;On 248-2SS 
:On 148-159 
;On 160-163 
;On 164-16S 
;On 166 

;On 240-241 

C H L L H H L H 
c 
c 
c 
c 
c 
c 

H 
H 
H 

H 
H 
H 

L 
L 
L 

L 
L 
L 

L L 
L H 
L H 

H 
H 
H 

H 
H 
H 

H H 
L L 
L L 

C H L H L L 
C H L H L L 
C H L H L L 
C H L H L L 
C H L H L L 
C H L H L L 
C H L H L H 
C H L H L H 

;VBLNK pass-through 

H 
H 
H 
H 

L 
L 
H 
H 

L L 
L L 
L H 
L H 
H L 
H 
H 

L 
H 

H H 
L L 
L L 

c x x x x x x x 

DESCRIPTION 

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

x x 

H .L 

H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 

L X 

H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H L H H 
H H H H 
H H L H 
H H L H 

X L X X 

;155 
;1S6 
;1S7 
;158 
;159 
;160 
;161 
;162 
;163 
;164 
;165 
;166 
;167 
;168 
;169 

This PAL provides the horizontal sync and blank siqnals, a signal which 
enables the display address counter, and a siqnal which initializes 
the display address counter at the end of the screen. 

Hn 

/VSYNC 

/VBLNK 

/VLAST 

The horizontal counter Hn cycles from 148 to 2S6 
over and over. 

This signal is the vertical sync siqnal. It is not used 
in this implementation, but is connected to allow 
composite sync qeneration with the installation of 
a new hsync PAL. 

This is the vertical blanking signal. 

This siqnal comes on during the last line of a frame. 



enable.pal Thu Jun 26 12:08:02 1986 

PAL16LB PAL DESIGN SPECIFICATION 
PATOOO 6/25/86 
Monochrome Workstation Card enable PAL 
Inteqrated Solutions, Incorporated 
DSO DSl Al NC /LWORD /WRITE /VSELX LT /CTLSEL GND 
/LTD WEO WEl WE2 WE3 /EN16H /EN16L /OEABX DIR VCC 

IF (VCC) /WEO 

WEO 

IF (VCC) /WEl 

WEl 

IF (VCC) /WE2 

WE2 

IF (VCC) /WE3 

WE3 

IF (VCC) EN16H 

IF (VCC) EN16L 

IF (VCC) OEABX 

IF (VCC) /DIR 

FUNCTION TABLE 

/LT 
+ /DSO 
+ /LWORD * /Al 
+ LWORD * Al 
+ LWORD * /DSl 
+ /DSl * /Al 

LT * /Al * DSO * DSl * LWORD 
+ LT * Al * DSO * /LWORD 

/LT 
+ /DSl 
+ /LWORD * /Al 
+ LWORD * Al 
+ LWORD * /DSO 
+ /DSO * /Al 

LT * /Al * DSO * DSl * LWORD 
+ LT * Al * DSl * /LWORD 

/LT 
+ /DSO 
+ Al 
+ LWORD * /DSl 

LT * /Al * DSO * DSl * LWORD 
+ LT * /Al * DSO * /LWORD 

/LT 
+ /DSl 
+ Al 
+ LWORD * /DSO 

LT * /Al * DSO * DSl * LWORD 
+ LT * /Al * DSl * /LWORD 

LWORD * /Al * DSO * DSl * LT 
+ LWORD * /Al * DSO * DSl * /LT 

* VSELX * /WRITE 

LT 
+ VSELX 

/LWORD * /Al * /CTLSEL * VSELX * /WRITE 

LT 
+ LTD 
+ /VSELX 
+ WRITE 

DSO DSl Al NC /I.WORD /WRITE /VSELX LT /CTLSEL 
/LTD WEO WEl WE2 WE3 /EN16H /EN16L /OEABX DIR 

I I I 
I 
c I I 

1 

;D 
;s 
;O 

D 
s 
1 

A 

1 
N 
c 

L W 
W R 
0 I 
R T 
D E 

v 
s 
E 
L L 
X T 

T 
L I 
S L W 
E T E 
L D 0 

w w w 
E E E 
1 2 3 

E E 0 
N N E 
1 1 A D 
6 6 B I 
H L X R 

;Writes to RAM 
H H L X L 
H H L X H 
H H H X H 
L H L X H 
H L L X H 
L H H X H 
H L H X H 

L X 
L X 
L X 
L X 
L X 
L X 
L X 

H 
H 
H 
H 
H 
H 
H 

H L 
H L 
H L 
H L 
H L 
H L 
H L 

H H H H 
L L H H 
H H L L 
L L L H 
L L H L 
L H L L 
H L L L 

L L 
H L 
H L 
H L 
H L 
H L 
H L 

H L 
H L 
H L 
H L 
H L 
H L 
H L 

;Lono word 
;Even word 
;Odd word 
;Even byte, even word 
;Odd byte, even word 
;Even byte, odd word 
;Odd byte, odd word 

; Reads from RAM 
HHLXLH 
X X L X H H 
X X H X H H 

L L 
L L 
L L 

H H 
H H 
H H 

L L L L 
L L L L 
L L L L 

L L 
H L 
H L 

H H 
L H 
H H 

;Lonq word 
;Even word 
;Odd word 

;UART, reqister read 
X X X X H H L L L H L L L L H L H H 

;UART, reqister write 
X X X X H L L L L H L L L L H L H L 

DESCRIPTION 

This PAL qenerates miscellaneous enables for the Monochrome Workstation 
Board. 

DSO, DSl, Al 
/LWORD, /WRITE 

/VSELX 

LT 

/CTLSEL 

/LTD 

WEn 

/EN16H 

/EN16L 

/OEABX 

These siqnals are positive true latched copies of the 
correspondlno VHE siqnals. 

This siqnal indicates that the board is beino selected 
from the VHE interface. 

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

This slqnal qoes active when the UART or reqister ls 
beino accessed. It is qenerated from the VHE address 
lines. 

This siqnal is a delayed copy of the siqnal LT. 
It ls used durino a pipelined RAM write to prevent 
the VHE bus drivers from momentarily drivino the VHE 
data lines at the end of a RAM write. 

These siqnals enable the four write enables on each 
of the four bytes of the dynamic RAH. 

This siqnal enables the VHE bus transceiver for the 
upper 16 data bits durino a lonqword access. 

This siqnal enables the VHE bus transceiver for the 
lower 16 data bits. 

This siqnal enables the latched upper data bits onto 
the lower data bits durino non-lonqword reads of even 
addresses. 
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PAL16R8 
PATOOO 

Mon Jun 30 12:13:34 1986 

PAL DESIGN SPECIFICATION 
7/1/86 

Monochrome Workstation Card bus arbiter I refresh PAL 
Inteorated Solutions, Incorporated 
CK69 RWPSYN /VRESET /VSELSYN /WRITE /CTLSEL /DTSTART RFPEND /LOCK GND 
/OE /SELREG /SELJMP /MEMCY /OT /REFRESH /DONE STCO STCl VCC 

/STCO /VRESET * STCl * STCO * /MEMCY * /LOCK 
RWPSYN 

* /DTSTART 
+ /VRESET * STCl • 

VSELSYN 
• /DTSTART 

+ /VRESET • STCl • 
RF PEND 

* /RFPEND 
STCO * /MEMCY * /LOCK 
• /CTLSEL • /WRITE 
* /RFPEND * /RWPSYN 
STCO * /MEMCY * /LOCK 

* /DTSTART 
+ /VRESET * STCl * STCO * DTSTART * /MEMCY 
+ /VRESET * STCl * STCO * /LOCK 

* VSELSYN * CTLSEL * /WRITE 

;MAO 

;MAO 

;MO 

;MO 
;JO 

l 

* /DTSTART * /RFPEND * /RWPSYN 
+ /VRESET * STCl * /STCO ;Ml,MAl,Jl 

/STCl 

OT 

REFRESH 

MEMCY 

DONE 

SELREG 

SELJMP 

-: 

/VRESET * /STCO 
+ /VRESET * /STCl * STCO * /MEMCY 

VSELSYN 

;Ml,MA1,Jl,M2,MA2,J2 
;Stay in J2,RO 

+ /VRESET * /STCl * STCO * MEMCY ;Stay in MA2 
* IDT * /REFRESH * VSELSYN * /DONE 

+ /VRESET * STCl * STCO • /LOCK ;RO 
VSELSYN • CTLSEL * WRITE 

* /DTSTART * /RFPEND * /RWPSYN 

/VRESET * STCl • 
+ /VRESET * /STCl * 
+ /VRESET * /STCO * 

STCO * 
STCO • 
OT 

DTSTART * /MEMCY 
OT 

/VRESET * STCl • STCO * /LOCK 
* /MEMCY • /DTSTART • RFPEND 

+ /VRESET * /STCl • STCO • REFRESH 
+ /VRESET * /STCO • REFRESH 

/VRESET * STCl • STCO * /MEMCY 
DTSTART 

+ /VRESET * STCl * STCO • /MEMCY 
RFPEND 

+ /VRESET * STCl • STCO • /MEMCY 
VSELSYN * /CTLSEL • /WRITE 

+ /VRESET * STCl • STCO • /MEMCY 
RWPSYN 

+ /VRESET * /STCl • STCO * MEMCY 
+ /VRESET * /STCO * MEMCY 

c: /VRESET * /STCl * /STCO 
MEMCY * IDT * /REFRESH * RWPSYN 

+ /VRESET * /STCl * /STCO * SELJMP 
+ /VRESET • STCl • STCO 

VSELSYN • CTLSEL • WRITE 
• /DTSTART * /RFPEND • /LOCK * /RWPSYN 

/VRESET • STCl * STCO 
VSELSYN * CTLSEL * WRITE 

* /LOCK * /DTSTART * /RFPEND * /RWPSYN 

/VRESET • STCl * STCO 
VSELSYN • CTLSEL * /WRITE 

* /LOCK * /DTSTART * /RFPEND * /RWPSYN 

+ /VRESET * /STCl * STCO • SELJMP 
• VSELSYN 

+ /VRESET * /STCO * SELJMP 

FUNCTION TABLE 

:stay in J2 

CK69 RWPSYN 
RFPEND STCl 

I 
I V 

R V S 
W R E 

;C P E L 

/VRESET /VSELSYN /WRITE /CTLSEL /LOCK /DTSTART 
STCO /SELREG /SELJHP /MEMCY /OT /REFRESH /DONE 

I I 
I D I I R 

I T R S S I E c 
W T 
R L 

s 
E 
L 

I S F E E M F I 
L T P S S L L E R D 

;K S S S 
;6 Y E Y 
;9 N T N 

I 
T 
E 

0 A E T T R J M I E 0 
C R N C C E M C D S N 
K T D 1 0 G P Y T H E 

;Reset 
C L L H x x H H 

;OT Cycle 
C X H X 
C X H X 
C X H X 
C X H X 
C X H X 
C X H X 

x x 
x x 
x x 
x x 
x x 
X H 

L H 
L L 
x x 
x x 
x x 
x x 

:RAM Refresh Cycle 
C X H X X X H 
C X H X X X X 
C X H X X X X 
C X H X X X X 

;Reoister Write 
C L H L L L H 
C L H L X X X 
C L H H X X H 

;RAM Write 
C H H X X X H 
C H H X X X X 
C H H X X X X 
C X H X X X X 
C L H H X X H 

;Jumper Read 
C L H L 
C X H X 
C X H X 
C X H L 
C L H H 

;RAM Read 
C L H L 
C X H X 
C X H X 
C X H L 
C X H L 
C X H H 
C L H H 

DESCRIPTION 

H L 
x x 
x x 
x x 
x x 

H H 
x x 
x x 
x x 
x x 
x x 
x x 

H 
x 
x 
x 
H 

H 
x 
x 
x 
x 
x 
H 

H 
x 
x 
x 

H 
x 
H 

H 
x 
x 
x 
H 

H 
x 
x 
x 
H 

H 

x 
x 
x 
x 
x 
H 

L H 

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

H H 
X L 
X L 
X H 

L L 
X L 
L H 

L H 
X L 
X L 
X H 
L H 

L H 
X L 
X L 
X L 
L H 

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

H H 

H H 
L H 
L H 
H H 
H H 
H H 

L H 
L H 
H H 
H H 

H L 
H H 
H H 

L H 
L H 
H H 
H H 
H H 

L 
L 
H 
H 
H 

L 
L 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 

H H 

H H 
H L 
H L 
H L 
H L 
H H 

H 
H 
H 
H 

H 
H 
H 

H 
H 
H 
H 
H 

L 
L 
L 
L 

H 
H 
H 

L 
L 
L 
L 
H 

L H 
L H 
L H 
L H 
H H 

H 

H 
H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 
H 

H 

H 
L 
L 
L 
L 
H 

H 
H 
H 
H 

H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 

H 

H 
H 
H 
H 
H 
H 

L 
L 
L 
L 

H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 

H 

H 
H 
H 
H 
H 
H 

H 
H 
H 
H 

L 
H 
H 

H 
H 
L 
H 
H 

H 
H 
L 
H 
H 

H 
H 
H 
H 
H 
H 
H 

;01 

;02 
:03 
: 04 
; OS 
;06 
: 07 

;08 
;09 
;10 
: 11 

;12 
;13 
: 14 

;15 
;16 
;17 
: 18 
;19 

: 20 
; 21 
;22 
;23 
: 24 

;25 
;26 
: 27 
: 28 
: 29 
;30 
;31 

This PAL arbitrates the use of the local bus between data transfer 
cycles, refresh cycles, reoister accesses, RAM reads, 
and Rl\M writes from the pipeline. Its state sequence ~a hand-drawn 
diaoram included in the desion review packet) is such that the RAM 
cycle time is 5 69-nanosecond clocks or 345 nanoseconds. 

l 
.· .. j 



arbref.pal 

/VRESET 

RWPSYN 

/VSELSYN 

/WRITE 

/CTLSEL 

OT START 

RFPEND 

LOCK 

/SELREG 

/SELJMP 

/DONE 

STCn 

/MEMCY 

IDT 

/REFRESH 

CK69 

Mon Jun 30 12:13:34 1986 2 

This is a synchronized version of the VME reset signal. 

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

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 RAMWPENO signal. 

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

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

This signal tells the state machine to begin a OT cycle. 

This signal indicates that a refresh must occur. 

This signal causes the state machine to stay in the idle 
state after the current transaction is completed. It 
goes active just before OTSTART goes active. It is used 
to keep any transactions from interfering with DT cycles. 

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

This signal indicates that the jumpers are currently being 
read. 

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. 

These signals comprise a state counter. 

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. 

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

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

This is the 69-nanosecond state machine clock. 
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