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Introduction

Recognizing that many S-100 projects require the same basic
section of logic such as address decoding, buffering, wait states,
etec. ADS has incorporated the following into a prototype cara:

¥ Switch selectable memory or device address

¥ On-board address/device decoding

¥ Bi-directional address/data bus buffering

¥ Extended address decoding switch selectable
Board Construction
1. Begin construction of the ads Kluge Card by first examining
it for obvious shorts. If an ohmeter 1s avalilable measure between
address lines, data lines, and the +5 volt and ground for shorts.
2. Noting the orientation agalinst the silk screen, install and
solder the I/C sockets. No socket should be used for the dip
switches S1, S2 and S3.

3. Carefully observing the polarized capacitors orlentatlon against
the silk screen, install and solder the capacitors.

4. Now install the Berg mini jump pins in all locations marked
Jn where n is a number from 1 to 17. Because of default traces
already on the P.C. board do not install Berg mini jump pins in
locations J10 & J11. These traces enable U5 & U4 respectively
from the On-board logic for 8 bit unidirectional data transfer.
Now install three double mini jump pins in the area labeled
"WAIT STATES". Next install a double row of minil jumps 1n the

area labeled "DEVICE SELECT" and a second set in the area marked
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"ADDRESS SELECT". Lastly install 16 triple mini jump pins in the
holes with circular pads Just to the left of the area labeled
"BUFFERED ADDRESS".

5. The dip switches S1, S2, and S3 and resistor should be installed
next. (Note the orientation of dlp switches against the silk screen
before soldering).

6. Now install the regulators and their heat sinks. Note that
regulators UR3 & URU are for user applications only and may be
omitted if you do not requlire the additional positive or negative
supply. Heat sink compound should be used sparingly. The regulator
fasten to the heat sinks and board with 6-32 x 3/8 screws and nuts.

7. Apply power to the board and verify that between 4.8 and 5.2
volts are available to the I/C sockets on the board, i.e. Ul thru
U7, pin 20.

8. Remove power and install the I/C's (taking care not to bend
any pins and/or reverse the I/C's 1n theilr sockets).

Configuring the Kluge Card

The ads Kluge Card was desighed incorporating many Jjumper
configurations to allow maximum flexibllity. All jumpers labeled
Jn where n is a number from 1 to 17 have tenth inch hole spacing
to accommodate Berg style mini jumps. These were chosen in areas
where the user may wish to alter configurations during bread
boarding for testing purposes or future expansion. All Jumpers
marked JWn where n is a number from 1 to 7 are for hard wire
configurations either by wire wrap or soldering. Also seven default
traces have been added in copper on the P.C. board and indicated
by an arrow on the silk screen. These are the least used Jumpers
and are further described below.

1. As mentioned above, there are seven arrow on the P.C. board silk
screen pointing to copper default traces. The arrow by J10 & J11
connect the enable lines of U5 & Ul respectively to the on-board
logic for 8 bit unidirectional data transfer. Pads and jumpers are
available if you with to set up the board for 16 bit bidirectional
data transfer. Simply cut the traces on the component side of the
board and connect to your bread board logic for the correct enable
signals. Note that the upper pad on J10 & J11 connects to the
enable pin #19 on U5 & Ul respectively.

2. Next locate the two arrow near the top of Ul & U2. These

arrow connect pin #1 of both I/C's to +5 volts fixing the

direction of the address lines from the bus on to the beard for

use of the Kluge Card as a slave. Simply cutting these copper
traces by the tip of the arrow and connecting them to ground or
your appropriate logle will allow you to use the Kluge Card as

a bus master or DMA controller. Note, pin #1 of Ul is not connected
to pin #1 of U2, therefore two connections must be made if both
traces are cut. A pad is located on the solder side of the board
next to pin #1 of both Ul & U2 for your convenience.



ADS Kluge Card User's Manual

3. Now locate the arrow near the bottom of Ul & U2. The tip of
this arrow points to a default trace connecting the enable line

pin #19 of both Ul & U2 to ground. This trace keeps both address
buffers enabled regardless of their direction. If this trace 1s
cut, Pin #19 of Ul or U2 must be connected to the appropriate bread
board logic to enable these buffers when required.

L. A sixth arrow is located in the upper left corner of the Kluge
Card near the WAIT STATE jumpers. This trace will default to zero
walt states if uncut. If you feel that wait states might be
required 1t 1s best to cut that trace and iInstall a Berg minl jump
over the zeroc wait state position or the position you feel you require.
NOTE: only one mini jump should be installed at a time over the
appropriate number of wait states. Installation of more than one
Berg mini jump could result in damage to the board.

5. The seventh arrow is located on the left bottom edge of the
board near J3. This default trace connects finger #53 to ground
per the IEEE standard. Some systems such as the Northstar Horizon,
use this finger on the S-100 bus for functions other than ground.

If this is the case with your system simply cut the trace near the
arrow head and that will remove ground from that finger. For future
changes convenient pads are available on tenth inch centers for
installation of a Berg mini jump to reconnect finger #53 to ground.

6. The seven jumpers labeled JWn on the schematic & silk screen
are for hard wire connections either by soldering or wire wrapping.
These are for specific user options and are indicated on the P.C.
board by the use of rectangular pads on the P.C. boeard with the
exception of JW6 & JW7. The purpose of these jumpers are listed
below.

JWl-=User option for use of on-board IRQ buffer to pINT
finger #73 on S-100 bus.

JW2--User option for use of on-board IRQ buffer to NM1l finger
#12 on S-100 bus.

JW3-=User option for use of on-board HCLD buffer to HOLD
finger #74 on S-100 bus.

JWh--User option for use of on-board JOLD buffer to ERROR
finger #98 on S-100 bus.

JW5--User option used in conjunction with J13 to bring mWRITE
on-board.

JW6--User option to bring #16 volts to regulator VR3 when
using a 7812 + 12 volt device. -

JWT7--User option to bring +8 volts to regulator VR3 when
using'a 7805 +5 volt cevice.
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7. There are seventeen Berg mini Jjump connections labeled Jn
wrere n is a number from 1 to 17 on the board silk screen and
schematic. The description of these jumpers listed below used
in conjunction with the schematic will explain how to configure
the ads Kluge Card to your reguirements.

Jl1---Disable A8 thru Al5 address select loglc allowing the
board to be enabled with any address within the 64K
address space.

J2---Enable A8 thru Al5 address select allowing the user to
select 256 byte blocks of memory within the 64K address
range.

J3---Allows the user to bring in the AUX BELECT line to the
address decode logic. This Jjumper is installed only if
the user has on board logic for his specific address
decode.

JUh-—-Disable A8 thru Al5 extended device slect. Installed
when the user is using the board as an 1/0 port within
the normal 256 port range.

J5---Enable A8 thru Al5 extended device select. Installed
when the user is using the board as an I1/0 port begond
the 256 port range.

J6-—-Disable Al6 thru A23 extended address select. Installed
when the user 1s using the board as a memory mapped board
within the 64K boundry.

J7---Enable Al6 thru A23 extended address select. Installed
when the user 1is using the board as a memory mapped board
beyond the 64K boundry.

J8---User option to bring on-board wailt logic to pRDY finger
#72 on the S-100 bus.

J9---User option to bring on-board wailt logic to xRDY finger
#12 on the S-100 bus.

J10--Default trace jumper as described in section 1 under this
heading.

J1l1--Default trace jumper as described in section 1 under this
heading.

J12--User option to bring pWR to on-board write enable logic.

J13--Used in conjunction with JW5 to bring mWRITE to on-board
write enable logilc.
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Jlh-~Configures direction of data out bus buffer U4 to transfer
data from the S-100 bus to on-board pads labeled BDO.
Used for normal 8 bit unidirecticnal data transfer. et

Jl5-=~Configures direction of data out bus buffer U4 to transfer
data from the on-board pads %o the 3-100 bus.

J16-=Configures direction of data in bus buffer U5 to transfer
data from the S-100 bus to the on-board pads labeled BDI.

J17==Configures direction of data in bus buffer U5 to transfer
data from the on board pads to the $S-100 bus. Used for
normal € bit unidirectional data transfer.

Address Deccde and Defeat Logic

To allow even further flexibility the ADS Kluge card
incorporates three dip switches for address and I1/0 select as
well as 16 defeat Jjumpers allowing you to further decode address
for your specific requirements.

1. Buffered address lines A0 thru AlS are available and labeled
on the silk screen and can be easily ldentified by rectangular
pads on the P.C. Board.

2. Located directly to the left of each set of buffered address
lines are defeat jumpers which allow the user to use the on-board
address decode logic. When theze Jumpers are installed such that
they connect the center pad to the rigcht most pad then that partic-
ular address line wlll be directed to the input of 1ts comparatocr.
The second input to the comparator will be the dip switch pcsition.
Dip switch S1 and the buffered address lines 0 thru 7 use U7 as
their comparator. Dip switch S2 and the vuffered address lines

8 thru 15 use U6 as their comparator. oving the jumper so they
connect the center pad with the leff mcet vad o>f that address bit,
will defeat, or prevent that address bit from affecting the comparison.
NOTE: If you use the defeat jumpers you must switch the correspond-
ing dip switch for that addiress bit to the zZerc or close position.

One reason for including the defeat jumpers for instance is if your

on board clrcuitry requires say four consecutive I/0 ports, then

you would defeat addresses A0 and Al so the board will cnly respond

to address lines A2 thru A7 regardlecss of the condition of AC and

Al. The same follows through if you uss the board as a memory

mapped card and defeat address line A8 thru AlS to generate

address blocks.

-

3. To configure the Kluge Card as an I1/0 port install 2 mini jump
between the two pads marked DEVICE SELECT on the P.C. board silk
screen. Pads for DEVICE SELICT¥* are available for user applica-

tions but are nof required for use of the on board Kluge Card
circuitry. Next install jumper J% if you are not using extended

device select, or install jumper J5 if you will require the extended
device select. Dip switch 82 controls the extended device slect. -_
NOTE: Jjumpers J1 thru J3 and J6 & J7 are not used if the Kluge

Card is configured as an I1/0 port.
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L. To configure the Kluge Card as a memory mapped board install
a mini jump between the two pads marked ADDRESS SELECT on the
P.C. board silk screen. Pads for ADDRESS SELECT¥ are available
“or user arpllicatlons but are not required for use of the on-board
Kluge Card circultry. UNext Install jumper J2 for address block
select 1f you plan to use dip switch 32, or if you plan to use
your own address decode, jumper J3 will allow input to the Kluge
Card circuitry through the AUX 3ELECT pad on the P.C. board.
Next Jumper J6 should be installed if you are not using Al6 thru
A23 extended address select or install jumper J7 if you plan to
use the extended address select.

5. If the three dip switches have been installed according to
the silk screen egend, then switch position #1 will correspond
to the least significant bit of that address range, and swich
position #8 will correspond to the most significant bit of that
address rang=. For instance switch #1 on S1 will correspond to
address line A0 and Switch #8 on S2 will correspond to address
line A15. Note that a closed switch represents logic "0" and an
open switch represents logic "1.

Helpful Hints

To further enhance the flexibility of the Kluge card, many
of the S-100 signals are brought out to pads for user applications
and are described below.

1. Numerous buffered S-100 signals are brought out to pads labeled
on the silk screen parts legend and preceded by the letfter B to
indicate they are buffered. These signals are used by the on-=board
logic as well as being available for user breadboarding.

2. ther S-100 signals which are noft used by the on board logic
are brought out to a pad near their S-100 finger. They can be
easily 1ldentified by following the copper trace from the finger you
are Interested 1n using to the open pad.

3. Three additional buffered lines are available which are not
defined S-100 signals though they can be useful. They are RESET¥,
BsMEMW* and MEMORY CYCLE*, which are best described by the logilc
on the schematic.

b, The following jumpers are used if you would like to configure
the Kluge vard as a 4K RAM card with zero wait states, set up for
8. bit unidirectional data transfer within the standard 64K address
space.

a. No copper trace cuts are required as indicated by silk
screen arrow,

b. No wire jumpers are required as indicated by JWn on the
silk screen.

c. Use Berg minil jump for J2.
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d. Use Berg mini jump for JG.

e. Install Berg minl Jumps from center terminal to left
terminal (Defeat) for address A8, A9, A10 & All.

f. Install Berg mini jump from center terminal to right
terminal for address Al2, A13, Al4 & AIS.

g. Install Berg mini jump for "ADDR SELECT".'

h. Install Berg mini jump for J12 (pWR¥ option).
i. Install Berg mini jump for J1i4,

J. 1Install Berg mini Jjump for J 17.

k. Use "BUFFERED ADDRESS" lines A0 through A9 for lower 1K
select.

1. Use "BUFFERED ADDRESS"Y" lines Al10 & All for 1K block slect.

m. Use dip switch 32 positions #5 thrugh #8 for UK board
select.

n. Be sure dip switch S2 positions #1 thru #U4 are in theilr
closecd poslition.

0. Dip switch 51 1s not used when the btoard 1s confizured
in this manner.
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PART LIST

PART DESCRIFTION

Quad Nand Gate
Hex Inverter

Hex Inverter Open Collector

41,500 Quad and Gate
TS 2 Triple Nor Gate
UT.ST74 Dual D Flip Flop

41,8245 Octal Tri

State Buffer

74,5682 Octal Ccmparaters

T-5 5V 1A regulator
40T bV or 12 volt 1A reg.

LM320T -5V or -12 volt 1A reg.

1K OHM 1/4 watt resistor

SO0 - 25T Ceramic disc capacitor
e e D Ceramic disc capacitor
LR AR Dip tantalum capacitor
16v Dip tantalum capacitor

TEM6106 Thermalloy Heat Sink

14 pin I/C Sockess (solder tail)

20 Pin I/C sockets (solder tail)

BERG 65474001 Mini Jumpers
BERG 65507-136 Jumper Pins

8 position Dip Switch

Cl & C2 may be substituted by one 33 uf 16

QUANTITY  DESIGNATION

Uuli2
2 U13 & U1k
I Ul,U2,U4 & U5
; U3,06 and &7

LV ol |

15 8
L R1
! C's
7,C8,C9
e ChH
)ﬁj R
) % =3
[ ',(E,, I B S T S R
Uls & Ul4
Ul UL 3 A S |
o
30 Consult manual
3 rails
2 & S

r electrolytic capacitor placing

its positive terminal in C, + hole and the negatlve terminal in the C2-

nole on the p.c. board



AR <E>—

AY <T>

AIp<ED>

Al <g>-
Rl <>

A1 <E>-

Al <B&>—
RIS <>

w

)

PSTUALXED>

—

SIAYE s DB /I, MIG/, T8/16, WA, TISS

0 .
MWMMMP wmﬂw,mﬁw e\ =~ PART #  [Vec Janp| PRRT TiPe 8/l BIT DATA BUsS
Ulo 417 | 14800 e mme
ua 4| 7| T4Lsok b =
ug 1 7| T4rs0S BDIG 7 o8 xw‘&... - DI
utl %1 7| WYiLsoe DT L <> Ha Yy ks D> DTL %gj
wa 141 7| 7450 BT EGE—— L e us sl mS pPTL
TESTS. TS [ i e BT 4 us < pra=PIy
U2 uu-s | 20 | 1o | THSA4s WVHFWHE s M @S Ty |
U3 ue~7 | a0 [ 10| 4568 BILS <> as QUG esf 2 > DI5 /
BI6 Qv..ll..zv ale —— FS D16 )
POL > i, o 7Y ——<E> DI /
:ﬂ 1
BUFFERED
sl KPDRESS /ExTenpid e
+5v m DLFEAT DEVICE SELELT ) . 7 i
A vl G— o g LS BDOP<T—240 8 DOd Se]
3 ufl [y M BDOL<D——— 3 wfl_= - o ot mwc
ihe Up. s @ o BODRD>——He U4 wft o @ pog \O
: . Boodr<>——Ub 8BS = mSTHOD
M“ s, “Elllﬂ‘llo Bo+<B——— e LS M o O
Ths A4S | BDOS >——— s Qy5 s ° S DG
2l M% BDO<>—— i e . S DOG
o o w7l & o oo BDo7 <> L e p O ———<&5> D07
~M9] -y >
.aw | Sa w D
h -
Q S Cock x0——<@ CLUCK *,
NG %\ BAG BITDATABUS
EXTENDED ADDRESS q\.v 9 *ou‘_n ] Qz_”_,mzpyjoz 7 PHANTO th¥0——0& PHANTOM ¥
i " SEECT +5y BaXTRY ! — SXTRQ *
» BTN QILW&I@ SKTN*
o—dB> HolD%
+5v +5v HOLD mu.:m
75 ;mf ,.,.M. mﬁnom = -~ _WVC®n w% ERRORH*
PRE =
$—o : B9 w3 o > SENEF & Ui4Q 1RQ 1ot Tl o-d®> PINTX
iy LS7Y4 LS74 Tore-qE> NW T
= i qp —f VMmma._mme._‘x o a 2.0 PRDY
[4
53 = 1 TR
L amo——
o b
P onuz.cﬂ
) Jwr SKLECT X
I - OH\O .
qlses/” b CYELE
$-2lo us oft > [DRess
—_ 37 _..&4_*.
e e <L 2T %
B
3
e, s fo 4 > ReSET %
P = _vn?
mﬁ;& > BINPE
> BsOUT*
H A BpSYNC* - 1
> BMENWE  icen ao mhhrn\, KLUGE CARD
MEMORY 1 seae N APPRDYRD X oRAWN BY GO/STA
> cicle * e ﬁ?_g./. s
SwsTems, TNC,
> Bawo VRI-VRY THINGI0G WEATSINK Bereamin Die A )
¥ - Rig
EN i S ComRIGHT (6) 1981 ALL RIGHTS RESERIED

DRAWING NUMBER

e

A BsMEMpx




