
MEM -2 16 KByte 2114 Static RAM Mernorv Boarrl

Soldering PC Boards

Two cornmon causes of trouble with PC boards are bad solder joints or solder
bridges. Usually, bad solder joints are caused by either a cold solder joint or
contamination. A good solder joint is characterized by a bright shiny and srnooth
surface ( see figure l).

Figure l. CROSS-SECTION OF A PC BOARD SHOWING
GOOD AND BAD SOLDER CONNECTIONS

A cold solder joint is characterized by a dull surface and usually a lumpy or
balled appearance. It takes practice and patience to obtain a good solder joint
consistently. However, the first step is to apply flux to all connections before
the solder. Second, heat the connection for a second or lwo with the soldering
iron. Third, appiy solder to the opposite side of the connection. Donrt touch
the solder to the iron. Fhur has a "wetting" effect on solder which causes the
solder to flow srnoothly, cornpletely filting the connection. If flux is not used
or the rnetal aror:nd the connection is contarninated (dirty) it is alrnost irnpos-
sible to hav' a good solder joint.

Solder bridges are usually caused by using a soldering iron tip thatrs too large,
solder w'tre thatts too large, or trying to rush the job. Use a small spade tip
iron (see figure 2). Touch the connection with the flat side of the tip. After tne
flruc bubbles touch the solder to the opposite side of the connection. Again,
dontt touch the solder to the iron. The connection is hot enough to rnelt the
solder causing it to flow around the conlection. Do not use too much solder.
Use a little and watch it flow. Solder is like spice for cooking, donrt use too
rnuch.

applying heat for extended periods will cause either or both of the following:
the trace or pad will lift frorn the board or the board material w'iII turn brown.
Rernove the iron before this happens. One hobbyist counts the bubbles that pop
in the solder. He for:nd seven to nine bubbles insured good solder flow without
over hea ting.
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The MEM-Z is a rrrernory board designed to interface 2114's to the S-100
(WAMECO1'Vt)bus (see Tables I and II). Provisions have been made for
r:rultiple wait states, rnemory addressing options, Phantorn Disable, and
Bank Addressing. Any rnultiple of two llernory chips can be used in the board
start and stop address can be effectively set in 4 K boundries anywhere in the
65 K Byte rnernory of your corrrputer. If 4 K Bytes or less, the board can be
configured to occupy only the arnount of 4 K Bytes in the rrrerrrory map of your
cornputer. This selection can be increased by 4 K Byte incren,ents until the
fult l6 K Bytes is selected.

PARTS LIST

Schernatic Identifier
UI-U5
u6-uz t, u37 -u44, u47 -u54
uzz, uz3
UZ4, UZ7
UZ5, UZ6
uz8
U29
u30, u3l
U32
u33, U35
u34
tJ36, U45, U46
cl, c4, cl4, cl9, cz5, c36, c37,
C46, C5O, C5Z
CZ, C3, C I3, CZ4, C47 , C49

Quantity Part
-3-- Tgo-r

3.2 Zlt4
Z DMB09B, 8T98, ot 74368
Z 74LS13B
z 7485
I 74LS02
| 7404
Z 74L574
| 74lZZ
Z 74LSZO
| 74LS3Z
3 DM8097, 8T97, 74367

10 0. t pF disc cerarnic caPacitor
6 ZZpF l6V(or higher) Tantalum Capacitor

I 3gpF lisc cerarnic caPacitor
i 6BSf disc ceramic capacitor
I 330Q ll4W carbonfilrnresistor
I I00O ll4W carbon filrn resistor
18 Z.7KQ I I 4W carbon filrn resistor
Z 8 position dip switch
5 #361 AHAM (or equivalent) heat sinks
8 14 pin low profile sockets
9 t6 pin low profile sockets
32 18 pin low profile sockets

C5-C lZ, C15-C lB, CZO-C23, CZ6, 33 0. 0ipr,F disc cerarnic capacitor
cz9 -c32, c34, c35, c38-C45, C48, C5 I
CZ8
c33
RI
RZ
R3-R20
S1, SZ

TOOLS OR SUPPLIES }{.EEDED TO ASSEMBLE AND TEST MEM-Z

I Q Tip cotton swab
I pair needle nose pliers
I pair diagonal cutting pliers
I bottle rosin flux
1 tube silicone therrnal cornpound
I jar solder cleaner
I roll solder wick
1 Phillips screwdriver
I srnall adjustable wrench or socket to fit regulat or nut
1 roli (. 031" or. 040" ) SN60/40 rosin core solder
I 25 to 40 W soldering iron with srnall spade tip
1 Strong light
I rnagnifying glas s

I XACTO knife with nurnber 16 blade
I rnultirneter with leads

2'
power supply with variable outputs
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Pin #

s-100

Mnernonic

(wA MECO ) rJ Us

Enabled State

D.LSC RIF 1 tu;r.

De s c ription

l9 C/C DISABLE Low

zo UNPROTECT High

t8 Volts

+ l5 Volts

XRDY

STAT DISAB LE

SS

ADDRTSBT

DffiT.

@z

Ot
PHLDA

PWAIT

Unregulated *8 Volts DC.
This voltage should not be
Iess than +8 or greater than
+ I i volts.
Unregulated +lb Volts DC.
This voltage should not be
Iess than r I6 or qrcater
than +20 Volts.

Catrses CPU to enter \\'AIT
state whcn enabled.
Vectored Interrupt prioritv ()

Vectored lntt'rruDt pri,tritv I

Vcctorr'<i lnte-rrriDt prr()rit\ 2

Vectorcd lnterrrll)t priorltr,' i
Vectoreci Interrr-rpt prtorrt\' {
Vectort'd Interrttpt prtoritr' I
Vectorcd lrttt'rrupt i)ri()rrtv D

Vectored lnterruPt I)rl()rit\' ?

Not us ed
Not rrs ed
Not rrseC
Not irsecl
Not rrs t:d
Not rrscd
The eight statlrs Iine irLrifcrs
on the CPU b<>ard entt'r tltt'
high i:rrpe <t.rIrce stilte r.r'i:t'::
enabl c'ci.
The six c6r:rtrtanri,/ c,,,lttrol
Iine butfers ()n the CPU tcoarri

enter thc hrqh i:::pt-'dancc
state when enablecl.
Con-rb:.necl w'ith addrtlss in an
AND qate on a nlt:::1 ()r','irt>,-i:-ri
rvhich causcs the PROTECT
flip-t1ctp to lce cleared.

Indicate s the C PU rs single
s te ppin s.
The I6 aCclress line buffers
on the CPU board enter the
high irnpedance state when
enable cl.
The eiqht data-,.r'tt Iint's t.,t'l

the CPU board enter tht' high
in-rperlancc state rt'hcn t-n-rblt'rl.
Buffereri r-I'L CPU Pliasp Z

clock.
Butiereri TTL CPU Phase I

cloc k.
CPU bo.rrcl " Flold Acktrt,r"'L t'rr1''
to LIOLD-ll rnPtrt.
CPU output showin( .r iVr\I i'
state is occuring.

NA

NA

vr0m
vr?
VT3
vI4ffi
viB

Irl

4
5
6
7
I
9

IO
II
L2
l3
l4
l5
l6
l7
l8

Low

Low
Low
Low
Low
Lorv
Low
Low
Low
NA
NA
NA
NA
NA
NA
Low

ZL High

Low

Low

High

High

High

High

Table

zz

z3

25

?6

z4

4 z7

II



S-IO0 (WAMECO) BUS DESCRIPTION (Cont. )

Pin # Mnernonic Enabled State Description

z8

z9
30
3l
3Z
33
34
35
36
37
38
39
40
4L
42
43
44

45

46

47

48

49

50
5l
52

High

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

High

High

High

High

Low

NA
NA
NA

Low

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

II

53 ss'wrtsB Lorv

CPU output showing that
Interrupts are enabled.
Address Bit 5
Address Bit 4
Addres.s Bit 3

Address Bit l5
Address Bit l2
Address Bit 9
CPU Data Out Bit I
CPU Data Out Bit 0
Address Bit l0
CPU Data Out Bit 4
CPU Data Out Bit 5
CPU Data Out Bit 6
Data In Bit Z to CPU
Data ln Bit 3 to CPU
Data In Bit 7 to CPU
CPU output indicating it is
pe rforrning Fetch Instruction.
CPU output showing it is in an
output cycle.
CPU output showing it is in an
input cycle.
CPU status signal indicating
the current cycle is a lvlemorY
Read cycle.
CPU status signal indicating
the CPU is halted.
A buftered 2 M,Hz clock for
general use.
Ground (comrnon)
(Same as pin I )
Unregulated- l6 Volts DC.
This voltage should not be
greater than - 16 or less than
-20 Volts.
Sense Switch Disable disables
CPU board data input buffers
so that CPU can read sense
switches.
Front panel generated I/O
clear signal.
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used E
Not used t
Used for Mcrnory li:rnk St'lcctittn
1or for SOLg Systt'rrrs )

PINTE

A5
A4
A3
A15
AI2
A9
DOr
DO0
Al0
DO4
DO5
DO6
DL?
Dt3
Dl7
SMI

SOUT

SINP

SMEMR

SHLTA

CLOCK(zMHz )

GND
t8 Vo1ts
- I6 Volts

54

55
56
57
58
s9
60
6r
6?
63
64
65
66
67

EXre'rR-

PHANTOM
- Table



S-100 (\\AMECO) BUS DESCRIpTION (C()nr )

68

Pin Mnemonic Enabled State

MWRITE High

De sc ri

CPU output showing Data
Out Bus data rs to be written
into the memory selecteo oy
the addre s s Iine s.
Shows Protect Status of
selected rrremor\r.
Cornbined with address in an
AND gate on a merrrory boarci
which causes the PROTECT
flip-flop to be set.
Front panel indicatr.on that
CPU run instruction has bet-n
input.
Causes the CPU to enter the
WAIT state when enabled.
If interrupts have been en-
abled causes the CPU to enter
the Interrupt Acknowledqt.
condi.ti.on at the conclr.rsion ol
the cur rent instruction-
CPU inprrt which causes a
HOLD status to occur. D\IA
transfer request siqnal ispmm.
CPU board system reset
s ignaI.
CPU output shorvinq the start
of a new rnachine cvcle. This
signal is used on the CPU
board to enable the loadinq
of the Systern Status Latch.
Indication that data on the
Data Out Bus is to be *,ritten
either to a memor)'or an
I/O deviccr.
Indication to the selcctt'cl
rrrerrror)' or I/O devicr' that
the CPU expects clata on tirt.
Data ln Bus.
Adclress Bit 0

Address Bit I
Address Bit Z

ACdrt,ss Bit o

Address Bit 7

Address Bit 8

Address Rit I l
Address Bit I{
Address Bit i I

CPU Data Out Bit 2

CPU Dat;r Or.rt tsit l
CPU Data Otrt Ilit 7

Data In Bir 4 to CPU
Data [n Bir 5 to CPU
DAtA IN BTt 6 tO CPU

69

70

7Z

73

7t

IA
PROTECT

RUN

PRDY

trisrr

trmrD,'

trEffiET
PSYNC

Try'Ir

AO
AI
AZ
A6
A7
A8
Al3
A14
AII
DO2
DO3
DO7
DI4
DI5
D16

Low

High

High

Low

Low

Low

Low

High

Low

Low

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

Table II

74

75

76

77

PDBIN78

6

79
80
8l
8Z
83
84
85
85
87
88
89
90
9l
9Z
93



, S-100 (WAMECO) BUS DESCRIPTION (Cont. )

Ph # Mncmonic Enablcd State Dcrcrlption

High
High
IIlgh

Low

94
95
96

DII
DIO
SIN?A

swo

SSTACK

Data In Bit I to CPU
DAtA IN Bit O tO CPU
CPU Intcrrupt Acknowledge
Signlt
CPU output indicating the
current cycle involvcs
writing to a memory or
I/O device.
CPU output indicating the
address bus contains the
stack address and the current
cycle wilI have a stack
operation.
Power On Clear reset signal
Ground (common)

98 High

Low
NA

F@
GND

99
100

7
Table II



I. Assembly of VEM-Z
I-1. Before placing any parts on the board, check the board for any hairline
shorts (slivers). AlL boards have been inspected at least three tirnes before
shipping. Still, a good hobbyist checks any board he buys.

LZ. Using a strong light and a rnagnifying g1ass, very carefully check all
leads on the top of the board (this is the side rnarked COMPONENT SIDE).
If any slivers are found, carefully cut andscrape thern with an XACTO knifc.
The underside of the board will be checked after assernbly.

I-3. Place all the 14, 16, and 18 pin sockets in their positions on the top sidc
of the board.

l-4. After positioning all the sockets in pLace, check to ensure that a socket is
not in the position Sl or S2. Dip switches will not stay in place in a socket.
Place a book on top of the sockets, hold the book tight against the board and turn
them over so that the underside of the board is up. Press down on the board anrl
solder one pin on each end of each socket. This will ellsure the sockets are Ilat
against the board. When the tacking of all sockets is cornpleted, finish solderir-rg
all the other pins of the sockets.

xorE

DO NOT PUT ICIS IN SOCKETS AT THIS TIME. THEY WILL Btr
INSTALLED LATER.

I-5. Bend the leads on R3-R?.0 (?.,7K{1, RED, VIOLET, RED) and place
in board. Check parts placernent drawing (figure 3) for correct Iocations. Ilend
the leads of the resistors on the underside of the board to retain them in placc
until they are soldered. Turn the board over and solder all the resistors. CIip
the Ieads of the resistors flush with the underside of the board with the diagonal
pliers.

I-6. Bend the leads on Rl ( 336, ORANGE, ORANGE, BRO\MN) and place in board.
Check parts placernent drawing (figure 3) for correct location. Bend the leacl s of
the resistor on the underside of the board to retain it in place until it is soldt'red.
Turn the board over and solder the resistor. CIip the leads of the resistor flush
with the underside of the board with the diagonal pliers.

l-7. Bend the leads on RZ ( 106, BROWN, BLACK, BROWN) and place in board.
Check parts placernent drawing (figure 3) for correct location. Bend the leads
on the resistor on the underside of the board to retain it in place until it is soldcred.
Turn the board over and solder the resistor. Clip the leads of the resistor flush
with the underside of the board with the diagonal pliers.

CAUTION

CHECK DISC CAPACITORS FOR
BOARD. ENSURE .01 pF AND
INTERCHANGED.

PROPER VALUE BEFORE INSERTING IN
. I pF DISC CAPACITORS ARE NOT
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I-8. Put the Ieads of Cl, C4, Cl4, CI9, C25, C36,C37,C46, C50, C5Z (. I F) disc
capacitors in the board. Check parts placernent drauring ( figure .3)for proper
Iocations. Bend the leads of the capacitors to retain thern in place until they
are soldered. Turn the board over and solder the capacitors. Ctip the Ieads
of the capacitors flush with the underside of the board with the diagonai piiers.

i-9. Put the leads of C5-ClZ, CI5-C18, CZO-CZ3, CZ6, CZ9-C32, C34, C35,C51
C3B-C45, C4B (.0I pF) disc capacitors in the board. Check parts placerrent
drawing (figure 3)for proper locations. Bend the leads of the capacitors to
retain thern in place until they are soldered. Turn the board over and soldcr
the capacitors. Clip the Ieads of the capacitors flush with the undersidc of
the board with the diagonal pliers,

I-10. Place CZ, C3, C13, CZ4, C47, C49 (ZZ pF tantalum) in place. Ensure
that the polarities are correct. Check parts placement drawing (figure -3)for
correct placernent and polarity. Bend the leads of the capacitors to retain then-r
in place until they are soldered. Turn the board over and rest it on books.
Solder the capacitors in place. Clip the leads flush with the underside of the
board with diagonal pliers.

I-ii. Put the eight position dip swilches in place. Ensure that the switcl-res arc
installed so the the OFF positions are towards the gold fingers of the bo;rrd.
Bend the two pins at each end of each switch to retain it in place until it is
soldered. Turn the board over and rest it on books as before. Solder the ciqht
position dip switches in place.

L-lZ. Before installing the regulators, it is recornrrrended that they be tested lor
proper voltage regulation.

Figure 4A.
7805

s ide
view

Figrtre 48.
TEST CONNECTIONS
FOR 7805

?2u . IUF

OUTPUT
VOLTAGE

INPUT 7
VOLTAGE

GROUND

To prevent oscillation of the regulators, assernble a test rig as shown. The
capacitors rnust be installed observing the correct p;larity. This test rig is for
pre-installation testing only. The filter capacitors installed on tire board scrve
the sarne purpose in the final assembly. Attach the power supply, rnultimcter,
and capacitors to the 7805 as shown in figure 48. Place the rnuttirneter in a DC
range that will allow 10 volts to be displayed. The regulator needs a 2.0 volt
rninirnurn difference between the input voltage and the regulated output voltage.
If the power supply has a voltrneter, observe the input voltage during the test
using that. If the power supply does not have a voltrneter, switch the + rneter
lead between the inputlead and the output lead. The input and output voltages ca
thus be observed.

r0



I- 13. Slowly increase the input voltage and observe the input and output voltages.
'W'hen the input voltage is between 7.0 and 7.5 volts, the regulated output of a
properly operating 7805 should be between 4.8 and 5.2 volts. Replace the reg-
ulator if it does not meet these lirnits.

I-14. When the 7805ts have been tested as outlined in i.-lZ, place the ?805rs otl
the board so that the rnounting hole on the 7805 lines up with the corresponding
hole on the MEM-2. Note where the leads on the 7805's pass over the connection
holes on the MEM-Z. Bend the leads on the 7805rs so that the leads can be
inserted into the proper holes. Mount the 7805rs on the board using a #6 nut
and 518" 6-30 screw. Insert a heatsink between the board and the 7805. Solder
the leads of the 7805's in place.

I-15. Remove the nuts and screws frorn the 7805ts. Bend the 7805rs upward
and rernove the heatsinks. Place a rnoderate arnount of silicone therrnal heat
grease on the underside of the 7805ts and the underside of the heatsinks with a
Q tip cotton swab. Coat all of the area rnentioned with an even coating of the
heat grease. Reinstall the heatsinks, nuts, and screw. Ensure the nuts are tight.

I- 16. Clean off the flux on the underside of the board with flux cleaner.

IL_tr"pS "ti"" ""4_f " 
s ting

II-1. Use a bright iight and rnagnifying glass to inspect all the traces on the
underside of the board. If any slivers are found, cut and scrape thern with an
Xacto knife. Use the solder wick and soldering iron to rernove any solder bridges
found. Cover the solder bridge with flux and place a clean piece of solder
wick on top of the bridge. Place the soldering on top of the solder wick and
hold until solder is seen flowing up into the solder wick. Rernove the iron
and wick. Check to see if the bridge has been cornpletely rernoved. If not,
repeat the process until the bridge has been rernoved. Clean the flux off the
board with flux cleaner.

f,orE

AT THIS TIME NO ICIS HAVE BEEN INSTALLED ON THE BOARD. DO NOT
INSTALL ICIS ON THE BOARD UNTIL CALLED T'OR IN TIiIE CHECKOUT

PROCEDURE.

II-2. Place all switches of the eight position dip switches in the OFF position.
Place the rnultimeter in the R x 1 scale. Place one probe on the gold finger for
pin 1. Place the other probe on all the other fingers sequentially to check for shorts.
Repeat this procedure for each pin. There should be only two sets of pins that
are shorted; I to 5l and 50 to I00. Ifanyother pair ofpins are shorted, use a
strong light and rnagnifying glass to locate the solder bridge or sliver causing the
short. 'W'hen the short has been located, correct it as outlined in II-1. If there
is no solder bridge or sliver, a component is shorted. Check the MEM-2
schernatic (figure 5) to locate the probable component. Lift one Lead of the
suspect.ed component and recheck between the two fingers that had a bad reading.
If the bad reading is now correct, replace the cornponent. If the reading is still
bad, continue troubleshooting until the faulty component is located and replaced.
Ensure that all components that had a lead lifted have the lead reconnected.

ll
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WARN!NG

DO NOT INSTALL OR REMOVE ANY BOARD IN COMPUTER WITH
POI,VER ON. DAMAGE TO BOARDS AND COMPUTER MAY RESULT.

II-3. Ensure cornputer is OFF. Plug MEM-Z intb the rnotherboard. Check
that the MEM-2 is correctly piugged in and that the board is fully seated in the
connector. Turn the cornputer power ON and check the outputs of each regulator
on the MEM-2. lt the regulators do not have outputs as stated in I-13,
turn the cornputer power OFF and replace the defective regulator. Repeat
I-13 to check out the new regulator before installing. If the voltage on the
regulator is not now correct, check the voltages on the rnotherboard. If the
voltages on the rnotherboard are incorrect, repair the power supply as need.ed..
If and when the voltage check good, turn the cornputer power OFF and rernove
the MEM -Z frorn the rnotherboard.

Il-4, Select the proper wait state and MWRITE selection for the board by installing
the jumpers on the MEM-Z as shown in Figure 6.

il-5. Clean off the.flux on the underside of the board with flux cleaner.

II-6. Install aII the IC's on the MEM-2. Check parts placernent drawing (Figure 3)
for proper location and correct polarity of ICts.

CAUTION

ENSURE ALL IC'S ARE INSTALLED CORRECTLY. INCORRECT
POLARIZATION OF IC WILL RESULT IN DAMAGE TO IC AND CAUSE
SUBSEQUENT TROUBLES TO APPEAR ON THE BOARD.

TI-7. The rnernory of the MEM-2 is addressed in 4KByte segrnents. The rninirnrrrn
segrnent that can be selected i.s 4K. The board can be populated in IKByte incre-
rnents (2:nernory chipsl at a tirne. The rnernory is di.vidrjd into four separate sect-
ions which will be referr.sd tr: as A through D (see Figure 7). A will always have
rnerrlory starting at 0000H,4000H, 8000H, or C000H. B witl always have rnernory
starting- at I000H,5000H,9000H, or D000H. C will always have mernory starting at
2000H, 6000H, A000H, or E000H. D will always have nrerrrory starting at 3000H,
7000H,8000H, or F000H.

II-8. Since the rnernory starting point of the board dictates which section has the
starting (Iowest) address, it is irnportant that you consider the addressing exarnples
given beIow.

EXAMPLE A. 5 KBytes of rnernory to be put on board, starting at 3000H. 8 KBytes
of rnernory space will be used. Section D will be completely fitled and U6 and Ul4
of section A wi[ be filled.Mernory addressing increases frorn top to bottorn of each
section, Low lirnit address switches of Sl (A-D)wiII be OFF, OI'F, ON, ON. High
lirnit (E-H)will be OFF, ON, OFF, OFF.

13



MWRITE SELECTION

No front panel or no MWRITE - Jurnper DZ to
Front panel with MWRITE - Jumper Dl to Dz

WAIT STATE JUMPER SELECTION

WAIT STATE JUMFER D7 TO

D4
D5
D6
D8

xorE

U3O DOES NOT HAVE TO BE INSTALLED IF O OR I WAIT STA]'tr IS SEI,trC'I'F-1).

D3

0
t
z
3

MEMORY ADDRESS RANGE SELECT (SI)

LO\M LIMIT HIGH LIMIT
ABCDEFGH

OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF ON
OFF ON
OFF ON
OFF ON
ON OFF
ON OFF
ON OFF
oN oFr'
ON ON
ON ON
ON ON
ON ON

OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF ON
OFF ON
OFF ON
OFF ON
ON OFF
ON OFF
ON OFF
ON OFF
ON ON
ON ON
ON ON
ON ON

OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON

OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON

OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
or.F
ON
ON
OFF
OFF
ON
ON

ADDRESS RANGI]

oFF 0000- or'l-F
oN 1000- lFFF
oFF Z 000- 2}-Fl-
oN 3000- 3FFF
oFF 4003-41-FF
oN 5 000- 5Fl-F
oFF 6 000- 6Fr-r'
oN 7 000-7FFF
oFF 8000-8Fl-F
oN 9000-91-r-l-
oFF A000-AF!-l'
oN B000-I3FF tr
oFF C 000-cl'I'I-
oN D000-Dl-Fl-
OFF EOOO-EFI.'}-
oN F000-F!'I'r'

SEC'I'ION

I}
C
I)

I"
C;

I)

I}
(,
I)
A
i]
(.
I)

ADDRESS SELECT REQUIREMtrNT

LOW LIMIT SETTING DESIRED ADDRESS RANGE

Figure 6. MEM-2 Board Configuration

HIGH LIMIT SET'fiN(;
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EXAMPLE B. I2 KBytes of mernory to be put on board, starting at 9000H.
IZ KBytes of rnernory space will be used. Section B will be the lowest addrr.ss
block. Sections B, C, and D will be cornpletely filled. Low lirnit switches of S I
(A-D) will be ON, OFF, OFF, ON. High lirnit (E-H) will be ON, OFF, ON, ON.

II-9. Select the address range desired on SI. Insert the rnernory cliips as dictated
by the selected rlelTrory address. Insure that the poiarity of the rnernory chips are
correct (see Figure 3 ).

II-10. The two horizontially adjacent rnernory chips in each section are the chil>
pairs that forrn a one KByte block. Mernory increases in address frorr-r top to
bottorn of each section.

II-11. Ensure cornputer is OFF. PIug the MEM-2 into the rnotherboard. Clreck
that MEM-Z is correctly plugged in and that the board is fully seated in thc
connector.

x orE

WHEN POWER IS APPLIED TO AN 8080 SYSTEM, TFIE MICROPROCITSSOTT
DOES NOT COME UP IN ANY DETERMINABLE STATE. TO CORRIIC'| LY
INITIALIZE. T}{E COMPUTER, HOLD THE STOP SWiTCFI IN STOP AND
PUSH THE RESET TO RESET.

lI-lZ. There are three different programs given to check out tl-re rrrernory ol ;,orrr
board. They are:

I. Mernory Address /Checkerboard Test (RTEST )

Z. Walking One (WLKON)
3. Walking Zero (WLKZR)

II-I3. A11 three tests require that your board be configured for address 0000II.
If your cornputer will not allow this address to be used, you will havc to n-roc.liLy
the programs to use an allowable address range.

II-14. After configuring your board as above, turn your corrlputer ON and inpr-rt
your choice of the rrrerrrory tests given. RTEST will only take about a second tr.r

run once it has been inputted, \MLKON and WLKZR take an expodential tirne tc->

run as rrrore and more rrrernory is tested. It is therefore recorrtrr-rended that you
not run rnore than Z KBytes at a tirne on these two tests.

II-15. These prograrrrs are very basic and are given to help you debug yotir boarrl.
They will stop upon cornpletion or when an error is found. It rrray therelore bc ner:dccl
to run thern a series of tirnes until a1l errors have been found and correctc d. IL
is possible to rnodify the prograrrrs so that they will execute untiL corn1>letion an<l qivt'
an output o[ all errors found. We leave this modification up to you as an ('x('rt'isc irr
assernbly language prograrnrning. The prograrrrs are written to be input frorn yc.,r.rr

front panel. If you dontt have a front panel or if you wish to use anothcr inprrt rlt'vit-t',
you will have to rnodify the prograrns to rneet your systern requirerneuts.

III. BANK ADDRESSING

IIl- 1. Switch S2 controls the bank addressing capabilities of
installed, the board will respond if the address presented to
lirnits selected by switch SI.

16
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III-2. If SZ is installed, MEM-2
the lirnits selected by Sl and the
to the setting of S2.

III-3. If MEM-Z is to be used in
8 to select the correct bank.

will respond if and only if the address is within
CPU has selected a melnory bank corresponding

an application using bank addressing, use Figure

BANK ADDRESSING SELECTION (S2)

ABCDE

ON
OFF
or"I.
oFr'
or.F
OT'F
oFr'
OFF

Figure

OFF
ON
OFF
OFF
OT'F
OFF
oFr'
OFF

oFr'
OFF
OFF
OFF
ON
OFF
OFF
OFF

F

OFF
OFF'
OFF
OFF
OFF
ON
OFF
OT'F

G

OFF
OFF
or.F
OFF
OFF
OFF
ON
OFF

H

OFI'
OFF
OFF
OFF
OFF
OFF
OFF
ON

BANK

I
z
3
4
5
6
7
8

or.F OI.F
OFF OFF
oN oFr'
OFF ON
OFF OFF
OFF OFF
OFF OFF
or.F Or.F

8. MEM-2 Bank Addressing Selection

CAUTION

ENSURE ONLY ONE SWITCH IS ON AT ANY TIME.
\MILL CONT'USE THE BOARD.

MULTIPLE ON SETTINGS

x olE
ALL S\MITCHES OFF DISABLE THE BANK SELECT OPTION.

IV. GENERAL

IV-I. The WAMECO INCORPORATED product you have purchased has an unlirnited
guarantee good for a period of ninety (90) days from date of purchase frorn your
dealer against defects in rnanufacturing. Upon receipt of the defective board by
WAMECO INCORPORATED, pre-paid freight or rnailing, the board will be
replaced and your shipping charges cheerfully refunded. The guaranty is limited
to replacement of the board *ith an equivalent board even thorigh the board rnay
be defective through negligence in rnanufacturing or through other fault.

IV-2. For future reference, a print of the front and back traces of the MEM-Z
is shown (see Figure 9.A' and B).

IV-3. We sincerely hope that the MEM-Z will give you long and satisfactory
service. If you have any problerns with the MEM-2, or if you just.want to cornrnent
on the board, please write to rne personally.

00.*\Po.E,"^'-
Norrn Walters
President

WAMECO INCORPORATED
3 107 Laneview Drive
San Jose, Ca. 95132
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