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BINAR EVALUATION BOARD

The BINAR evaluation board has been designed to provide an
evaluation platform for the BINAR core processor. 1In
addition to the BINAR processor, the board contains hardware
for an IBM PC bus interface, memory support, and a parallel
port. Additional features include a small prototyping area
and three sets of header pins that provide quick access to
the board's bus signals.

The PC bus interface is a standard 8-bit interface that
allows the evaluation board to use the PC as an I/0
terminal. The evaluation board is mapped into the PC I/0O
space using a base address of 300 Hex. (If this particular
base address is already being used, the user can change to
another base address by reprogramming PAL chip Ull.) The
host PC I/0O addresses used to interface to the evaluation
board are as follows:

READ OPERATIONS:

300 Hex - Read byte 0 from the BINAR Evaluation board to the
PC and reset BOARD_READY signal.

301 Hex - Read byte 1 from the BINAR Evaluation board to the
- PC.

302 Hex - Read byte 2 from the BINAR Evaluation board to the
PC. -

303 Hex - Read byte 3 from the BINAR Evaluation board to the
PC.

304 Hex - Cycle OSC to perform a read-from-board operation.

305 Hex - Read status from BINAR Evaluation board, where:

bit 0 = Master mode

bit 1 = Test mode

bit 2 = DMA read to PC mode

bit 3 = DMA write from PC mode

bit 4 = Board is ready for data (BOARD_READY)
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WRITE OPERATIONS:

300

301
302
303
304

305

307

The

Hex

Hex
Hex
Hex
Hex

Hex

Hex

- Write byte 0 to BINAR Evaluation board from PC and

set HOST READY signal.

- Write byte 1 to BINAR Evaluation board from PC.
- Write byte 2 to BINAR Evaluation board from PC.
- Write byte 3 to BINAR Evaluation board from PC.
- Cycle 0OSC to perform a write-to-board operation.

- Write status to BINAR Evaluation board, where:

bit 0 = Master mode

bit 1 = Test mode

bit 2 = DMA read to PC mode
bit 3 = DMA write from PC mode.

- Resets board by clearing HOST READY, BOARD_READY,

Master mode, Test mode, DMA modes, and asserts
RESET pin on BINAR. Same operation is performed
when the PC RESET line is active.

BINAR Evaluation Board I/O addresses for interfacing to

the host PC are as follows. Note that only bits
RAD2 and RAD3 are actually decoded by the board.

READ OPERATIONS:

O07FFFFO Hex - Performs a 32-bit transfer from the board

O07FFFF4

OO0O7FFFF8

holding registers to BINAR and resets the
HOST_READY signal.

Hex - Returns the status of the HOST READY signal
in bit 0 of the result, other bits returned are
undefined.

Hex - Transfers 8 bits of data from the Parallel
I/0 Port Input Register.

OO07FFFFC Hex - RESERVED, must be left unused.
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WRITE OPERATIONS:

O07FFFFO Hex -~ Performs a 32-bit transfer to the board
holding registers from BINAR and sets the
BOARD_READY signal.

O07FFFF8 Hex - Transfers 8 bits of data to the Parallel I/0
Port Output Register.

OO7FFFFC Hex - RESERVED, must be left unused.

The BINAR Evaluation board provides support for 128K x 32
bits of static RAM memory (i.e. 512K bytes). This memory is
divided into four banks of 32K x 32 bits. Each bank
consists of four 32K x 8 static memory chips. A minimum of
one bank of memory must be populated for evaluation
purposes. If fewer than four banks are to be populated, the
lowest numbered memory banks should be used first. For
example, if only two banks are going to be populated, they
should be BANKO and BANK1. Memory bank : IC Sockets
correspondence is as follows:

"BANKO - U32, U33, U34, & U35
BANK1 - U28, U29, U30, & U31
BANK2 - U24, U25, U26, & U27
BANK3 - U20, U21, U22, & U23

‘In addition to the requirement for populating correct
sockets, each bank of memory has a BANK#\ select signal
which must be enabled (# denotes the corresponding memory
bank number). The BANK#\ signals are the output of a 3 to 8
decoder chip. The inputs to the decoder come from a 6 X 2
header. Jumpers must be placed on the header to selectively
enable the appropriate BANK#\ signals. This is required to
map the high end of the BINAR address range (used for
booting and interrupt vectors) into the installed memory
chips.

If only one bank of memory has been installed, jumper clips
should be placed on headers: JP2, JP4, and JP6. This jumper
configuration will enable the BANKO\ select signal. Note
that with this configuration, any attempted memory write
operation to an address above the 128K byte boundary will
result in a write operation being performed on BANKO, with
possible corruption of data.

If two banks of memory are installed, jumpef clips should be
placed on headers JP1l, JP4, and JP6. Either the BANKO\ or
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BANK1\ select signal will be active during a memory
operation. When this configuration is set, it is important
to note that any attempt to perform a memory write operation
above the 256K byte boundary will result in a write
operation being performed on the lower two banks of memory,
with possible corruption of data.

If four banks of memory are installed, jumper clips should
be placed on headers JP1, JP3, and JP6. Either the BANKO\,
BANK1\, BANK2\, or BANK3\ select signal will be active
during a memory operation. When this configuration is set,
it is important to note that any attempt to perform a memory
write operation above the 512K byte boundary will result in
a write operation being performed on the lower two banks of
memory, with possible corruption of data.

The use of three banks of memory is not recommended.
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PAL. _EQUATIONS
module BINAR

title 'PC plug-in board for BINAR

converted from PALASM files by phil koopman

krl 10/30/89"

U1l _DEC_SEL,Ul4_STATE device 'P16VS8SR';
Ule6 KITCHEN U40 RD DEC,Ul15_ASIC_DEC device 'P16V8C!';

Ul3 WR DEC dev1ce 'PlGVBC"

Ull _DEC_SEL
U1l DEC SEL
Ull_ DEC SEL
Ull_ DEC SEL
Ull_ DEC SEL

U40_RD_DEC
U40 RD DEC
u40 RD DEC
U40_. RD DEC

Ul3_WR_DEC
Ul3 WR DEC
Ul13 WR DEC
U13 WR DEC
U13 WR DEC
U13 WR DEC

Ul4_STATE 1,

Ul4_STATE 6
Ul4_STATE 1
Ul4_STATE 1
Ul4_STATE

Ul5_ASIC_DE
Ul5_. ASIC DE
Ul5 ASIC DE
Ul5_ ASIC DE

6,7,8,9
12 13'
17,18;
19,

1,2,3,4,5;
1

1,2,3,4,5;
6,7,12;
13,14,15;
16,17,18,19;

1,2,3,4,5;
6,7;

8,9;
11,12,13;
14,15,16;
17,18,19;

2,3,4,5;
1 7,8,9;
1,12,13,14;
5,16,17;
18,19;

c1,2,3,4,5;
ce6,7,8, 9,

C 11 12 13;
C 14, 15,

!WRITE_I_O, BOARD_TARE,!READ4 pin in U15_asIc DEc 16,17,18;

! DMA ACK,.XRES T_C, !WRITES pin
! CHIP_RESET, XENB STATE CLK pin
!READ _ STATUS RESET !READ5 pin
BOARD_READY RD3 PC4 pin

!ALE, PCAD3, PCAD4, PCAD5, PCAD6 pln in
PCAD7 PCAD8 PCAD9 AEN, OE pin in
'WRITE4 | SLOWEST4 pin in
'DECODED,!SEL pin in
!SLOwW4 pin in
PCADO, PCAD1,PCAD2, IOR !SEL pin in
!READ HOST,.WRITE4 READO pin in
!READ4, !READS, ENBO pin in
!ENB1, ENB2,!ENB3,DIR pin in
PCADO,PCAD1,PCAD2,IOW, !SEL  pin in
PC_RESET,DMA_READ pin in
DMA WRITE BOARD READY pin in
HOST READY WRITEO,.WRITEl pin in
'WRITEZ WRITE3,!WRITE4 pin in
!WRITES, XRES,!NEED_DMA XFER pin in
-STATE_CLK, PCO, PC1,PC2,PC3 pin in
'RESET,.DMA ACK T C,.WRITE5 pin in
!READS MASTER TEST STATEO pin in
STATE1l,STATE2, STATE3 pin in
DMA_READ,DMA_WRITE pin in
RAD2,RAD3, ASIC,!OE {WRO pin in
'READO,.WRITEO !DMA_ACK,IOR pin in
Iow, !READ HOST,.WRITE HOST pin in
'READ _STATUS, !READ I O pin in
!HOST_PUT pin in
IOR,IOW, !SEL pin in
DMA_READ,DMA_WRITE pin in

in
in
in
in

U1l5 ASIC DE

U16_KITCHEN
U16_KITCHEN
U16_KITCHEN
U16_KITCHEN
U16_KITCHEN
U16_KITCHEN

C 19;

00

13, 14 15;
16,17,18;
11,12,19;
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EQUATIONS in Ull_DEC_SEL
" CLOCK FOR DECODED IS /ALE
" DECODED FOR $300,

NEED_DMA_XFER =

Other addresses will change this

DMA_WRITE &

EQUATIONS in Ul4_STATE

equation
DECODED := PCAD9 & PCAD8 & !PCAD7 &
!PCAD5 & !PCAD4 & !PCAD3;
SEL = DECODED & !AEN;
. 1SLOW4 = !WRITE4;
!SLOWEST4 = !SLOW4;
EQUATIONS in U40_RD_DEC
READO = IOR & SEL & !PCAD2 & !PCAD1 &
READ4 = IOR & SEL & PCAD2 & !PCAD1 &
READ5 = IOR & SEL & PCAD2 & !PCAD1 &
" enbx = read_host # readx
ENBO = READ_HOST # WRITE4 #
IOR & SEL & !PCAD2 &
ENB1 = READ_HOST # WRITE4 #
IOR & SEL & !PCAD2 &
ENB2 = READ_HOST # WRITE4 #
IOR & SEL & !PCAD2 &
ENB3 = READ_HOST # WRITE4 # ’
IOR & SEL & !PCAD2 &
" dir true passes data from PC to CPU
!DIR = IOR & SEL & !PCAD2;
EQUATIONS in Ul3_WR_DEC
WRITEO = IOW & SEL & !PCAD2 & !PCAD1
WRITE1 = IOW & SEL & !PCAD2 & !PCAD1
WRITE2 = IOW & SEL & !PCAD2 & PCAD1
WRITE3 = IOW & SEL & !PCAD2 & PCAD1
WRITE4 = IOW & SEL & PCAD2 & !PCAD1
WRITES = IOW & SEL & PCAD2 & !PCAD1
XRES = PC_RESET # IOW & SEL & PCAD2

|PCAD6 &

1 PCADO;

I PCADO ;
PCADO;

IPCAD1 & !PCADO;
IPCAD1 & PCADO:
PCAD1 & !PCADO;
PCAD1 & PCADO;

&
&
&
&
&
&

&

!PCADO;
PCADO;
!PCADO;
PCADO;
!PCADO;
PCADO;

PCAD1 & PCADO;

'HOST READY #
DMA_READ & BOARD READY;




7
BINAR EVALUATION BOARD REFERENCE
PRELIMINARY VERSION 0.0
HARRIS SEMICONDUCTOR PROPRIETARY

ISTATEO := !PCO;
!STATE1 := !PC1;
!STATE2 := !PC2;
!STATE3 := !PC3;
IMASTER = ISTATEO;
TEST = STATE1;
!DMA_READ = !STATE2;
!DMA_WRITE = !STATE3;

EQUATIONS in Ul5_ASIC_DEC
READ_HOST = !RAD2 & !RAD3 & ASIC & OE;

WRITE_HOST !RAD2 & !RAD3 & ASIC & WRO # READ4;

READ_STATUS RAD2 & !RAD3 & ASIC & OE;

READ I O = !RAD2 & RAD3 & ASIC & OE;
WRITE_I_O = IRAD2 & RAD3 & ASIC & WRO;
BOARD_TAKE = IOR & DMA_ACK # READO;

HOST_PUT

IOW & DMA ACK # WRITEO;

EQUATIONS in U16_KITCHEN
"XENB = SEL;

!STATE_CLK = WRITES;

RESET = !CHIP_RESET & !XRES;
CHIP_RESET = !RESET & !READS;

PC4 = BOARD_READY;
enable PC4 = READS5;

RD3 = BOARD_READY;
enable RD3 = READ_STATUS;
end




P v | 2¢
aL 81
vge A2 B2
N
R1 AS  BS
< s
' 100K A Allae B8
: ¢
DIR
v“g
sA
z
[ERITE HOSTS >— CBA
22 1sea
a uz
AL B1
A2 B2
A3 B3
A4 B4
AS BS
10725 87
’ Allas B8
d ¢
DIR
2| G
S
z
cBA
441 spA
VIATTES
. 3
B AL B1
A2 B2
A3 B3
A3 Ba
<PIBLO 15T >=—-LCRL0. 150 AS  BS
1953 8% [
iiins B8
EREZS>— : 24 q
TS 23
ERITEZ C
=4 SAB
£%HCBA |
SBA
VIALT
AL BL
a8 = 2 rTarn
A4 B3 [ ok A2 B2
AS BS — A3 B3
A6 B6 A4 B4
A7 B7 I
A
e &8 N - 491 a7 87 [
12 A8 B8
DIR 2
¢
S oxg
A
{:]
. e |
22 {cpa b
74ACTe4d6
4 ppiE
SR H A
N2 As  Bs 3
> Aé B6 E
as Be
9]¢ £CC0.. 152 PO 15T >
EBECS>— —g
— 31
RS> 7AATTZAS

—B0CO, . 2137

HARRIS SEMICONDUCTOR PROPRIETARY
P. KOOPMAN

Title
BINAR BOARD == HOLDING REGISTER

[Document Number
BINAR1.SCH B
anuary 19, 1 heet [




N

\)\

Uza

1:

T74ACTOA

ure

3 e U]
74ACTD4

HARRIS SEMICONDUCTOR PROPRIETARY
P. KOOPMAN

[Title

BINAR BOARD — PC EDGE CONNECTOR

ize
A
ate

ocument Number
BINAR2.SCH

T5

ecember 3, 1985Bheet 2z of




UBA

< 2o p o <
[EOARD YARES >3 bey k¢

T-ai
74ACT 74

=—qro

74ACTO4 u9A
74ACT 125

= W20, 3K 2 ——<HET READY]
READ HOSTS >———Ad oLk
£ sf-o EERDSYATUSS
p T4RCT74 119
[
u9s
74ACT 125
vsc
A REAT>——
uoc
74ACT 125 U7F
74ACT04
u9D UNUSED GATES
?74ACT 125
12
P
= .
u7o o o8
, 8
2
08 74ACTO4 5%
EASYER >—
| \ @ HARRIS SEMICONDUCTOR PROPRIETARY
ERITET>——— 10/ P._Kkooeman
L] Title
BINAR BOARRD — STATE BITS & oSc
1ze Document Number
B BINAR3.SCH
ate ecCember 1, 2 Sheet

T

of




<RIT S IET>—-Eal0..u2]

l;m?;i pca a SYATE_BITS
£eq £<9 Pco MASTER
CROJ
PEADS e ——— <P 4 PCL p
PCAD NC % PC2 DMA_READ
;E:; :g . PE§ DMA_KRITE
J
PCAD [BEAAZK M STATED
<> STATEL
1 REN Ne 8 Iatres STATE2
q NC 1‘% - STATE3
— N 1 READS =
= —4q %f GND  BETSBES STATE_CLK
[ FALA 1SR4
u?E I PACT TeRg :
74ALS04 Pcabo ’.\H.Q_BLD.ES_ '
PCADO % 2%
NEe = peac] . % = ——eslc
RAD2 2
> RAD2
32 wy  JFEEEHE—
EEAD_FOSTS > —<EREZX] %2 T
d W D )
NC —<DIE] a
} c— T NS Ple E 4
NC H H
= Ll MA_A
= f 2] IoR
PALS 1aLB
apQ : RD1
P ARYYED b NC
ﬁi Féa: ng PR : N eATPREd —EEEEES )
g » ne STAT o
W 4 W Y
* S reser y N Efef —<FEIET]
DMA_READ 1 Yz
DMA_JIR T—<BEEL_DHA_XFEEN] d Nrree
BOARD_READY +d
HOS T _READY HOST _READY [ESARD_READY >— +41 goar EADY
PALY 1008 163

HARRIS SEMICONDUCTOR PROPRIETARY

P._ KOoOPMAN
Title

BINAR BOARD —— PLDs

1ze Document Number
8 BINAR4 .SCH - B
ate ecCember PR heet o




Vﬁs

D0 @O 24
01 @1 8
D2 o2 1§
=igi= =
305 es 1 P
HE i yee
_ouTro..73 yes
——iq oc ouT 0
EEIYE I 35 > CLK out 1
A out 2
outr 3
& g
<ROLT3TY BDLO..310 vee our 6
our 7
L QUT _ENBN %
RS IN CLK
18 100K NS
N DO @0 IN O
DL o1 IN 4
: HoE i
44 D4 Q3 vee / IN 4
DS @S NS
N Dé @6 IN 6
b? a7 RE / N7
EEAD X3S +4d o, 100K p &SNS
< "T75 RIEEON
eyl S
INCO, .83

HARRIS SEMICONDUCTOR PROPRIETARY
P. KOOPMAN

Title

BINAR BOARD —— PARALLEL PORT

F;:.

ocument Number
BINARS.SCH

T

PDate

December 1, 1585 Fheet T of




XBADCO, 237

MEMORY DECODING JUMPERS:
1 BANK: JP2, JP4,
2 BANKS: JPL, JP4,
4 BANKS: JP1, JP3,
8 BANKS: JPi1, JP3,

128 KBYTES PER

JP6
JP6
JP6
JPS
BANK

RA
A
L
o g a
YR
Az v2 J0 [HiS i
A3 Y3 A0 D@0 12fa0 oo RD24
A3 va Q Al Dai AL DQy
A as  vs A2 D@2 A2 Da2
% 7 § 8 &
A Q4
BES>— AB Y8 AS baes AS Das
A6 D6 R6  DQ6
H & @z& a7 oe? a7 oa?
— A A9 '
) ais ail
5261013 281013
Ala Ala
P
= =
RA or
s
HYETZESS
8
ap%s
k3

N\BARLZ

\BAR1®

$—0

\Bap12 | o

S0

JPS
- S |

JUMPER

JP6

JPL

Orer——

JUMPER
JpP2

O——————g

JUMPER
JPr3

[ S——
JUMPER
JPa

R2
100K

R3
10K

-

O—

JUMPER

O

JUMPER

oD

Gl
c28

Z}Z}

V]




y24 vee
ap2 4 e 2
A0 DQO A0 peo H4—FRY
5 Al Dol s&g_\ Al DAy vee
E A2 D@2 R 7 A2 DQ2 GND
Ras A3 pa3 IR A3 De3 RDO
RAo A3 Dea R A4 DQ4 RD1
AS  DGS N AS D@5 RD2
a Aé  Daé BOE Y RD3
K A7 D@7 A7  Da7 RD4
A8 ' RDS
A9 A9 RD6
A10 A10 RD?7
A1l Al GND
3 A12 c a12 RDB
A13 A13 RD9
Ala AL4 :gﬁ
—pls | BE | i
“ " " Rb1s
MTSCZ568 HYECZEET 2] Gno
_ GND
RD16
RD17
Rb19
25 21 ]
. . RD20
202 19000  beo H-—RRE—\| 191a0  pao i RD21
Al Dal ot a Al DAl RD22
=2 Az  paz HERR4O A2 Dae2 - RD23
A3 po3 HF BRI A3 De3 4 GND
A3 Doa R A4 Dea 3 RD24
=24 AS DQS Rb13 AS Des 14 RD2S
a Aé  Deé H 42 A6 D@6 %¥{ RD26
= a7 pa7 (43 =N A7 D4a? RD27
Y] A8 RD28
2 8% a0 RD30
ALl ALl 4~4§§-R031
a =6 A12 A12 301 SNO
2 4 S e
25 | HE  |e +
g HCAP g .
ATECTECE H L_BOC0L 300 mrrr—r
vge
yuze Y22 s SONd
19 Ta0  pao Hi-R 248 i21a0  Dao
Al Dai E AL Dai vee
I A2 D@2 g A2 De2 GND
A3 Do3 [P KRR A3 De3 RAD2
A4 D4 '_',_'FEAQ A4 Da4 RAD3
a Ae  Bae HEED Ae  bac RADS
A7 Da7 [ RD: A7 Da7 RADE
a8 a8 RAD?
A9 A9 ] RADB
ai0 A10 RAD9Y
k ALl ALl GND
a12 A12 RAD10
¥ A13 A13 RAD11
aia 14 RAD13
s By e i
o g =i
HTBTZSeE i 4-{-1-
p—£2-1 GND
o GND
8 RAD18
% RAD19
Y RAD20
3 e
1 27 RD24 2 1 23 /AD23
2 e 2 g =2k
A QL :
S BhiR i i
i A3 De4 A4 D4 BESETSO>— q &%
A5 DQS AS  DGS GND
A6 De6 Aé  DQ6 vee
A7  Da7 A?  0Q7 =
As Ag
't] 't]
A10 Al10 =L
ALl A1l =
A12 A12
{a13 ¥ A13
Al1aq Al14
20
glE | Bl e
o o
CUAF31] HYSCZE88
vee
oy cowz
vee
N
FEEFCYCLES ;ﬁ?w
—3&Hs] ine
OEYES fg?;
SNE
&°
EET>- q &RB
EET> d &RE
EEE— aR%
EET—> 34 Rg
CLK

20

D 0D NB A
DECODE ENB B

IBBON

IBBON

HARRIS SEMICONDUCTOR PROPRIETARY
P. KOOPMAN

Title

BINAR BOARD —— MEMORY

t:tr

ocument Number
BINAR6.SCH

r'sv




| B0

0000000000 D
JODNONBUNELO

g

00GC
N -

HARRIS SEMICONDUCTOR PROPRIETARY
P. _KOOPMAN

Title

A
ate

ze rocumnmor

BINAR BOARD — CPU CHI

BINAR?.SCH

ecember 1, T585Fheet




