MEM '2 16 KByte 2114 Static RAM Memory Board

Soldering PC Boards

Two common 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 smooth
surface ( see figure 1).
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Figure 1. CROSS-SECTION OF A PC BOARD SHOWING
GOOD AND BAD SOLDER CONNECTIONS
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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 two with the soldering
iron. Third, apply solder to the opposite side of the connection. Don't touch
the solder to the iron. Flux has a '"wetting'' effect on solder which causes the
solder to flow smoothly, completely filling the connection. If flux is not used
or the metal around the connection is contaminated (dirty) it is almost impos-
sible to hav' a good solder joint,

Solder bridges are usually caused by using a soldering iron tip that's too large,
solder w're that's 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
flux bubbles touch the solder to the opposite side of the connection. Again,
don't touch the solder to the iron, The connection is hot enough to melt the
solder causing it to flow around the connection. Do not use too much solder.
Use a little and watch it flow. Solder is like spice for cooking, don't use too
much.

Applying heat for extended periods will cause either or both of the following:
the trace or pad will lift from the board or the board material will turn brown,
Remove the iron before this happens. One hobbyist counts the bubbles that pop
in the solder. He found seven to nine bubbles insured good solder flow without
over hea ting.
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The MEM-2 is a memory board designed to interface 2114's to the S-100
(WAMECOT)\) bus (see Tables I and II). Provisions have been made for
multiple wait states, memory addressing options, Phantom Disable, and

Bank Addressing. Any multiple of two memory 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 memory of your computer. If 4 K Bytes or less, the board can be
configured to occupy only the amount of 4 K Bytes in the memory map of your

computer. This selection can be increased by 4 K Byte increments until the
full 16 K Bytes is selected.

PARTS LIST

Schematic Identifier Quantity Part

Ul-U5 5  780%

U6-U21, U37-U44, U47-U54 32 2114

U2z, U223 2 DM8098, 8T98, or 74368
u24, U27 2 741.5138

uz25, U26 2 7485

Uz2s 1 74LS02

U229 1 7404

Y30, T3l 2 741574

U3z 1 74122

U33, U35 2 741520

U34 1 741,532

U36, U45, U46 3 DM8097, 8T97, 74367

Cl,C4,Cl4,Cl19,C25,C36,C37,

C46, C50, C52 10 0. 1yF disc ceramic capacitor
C2,C3,Cl13,C24,C47,C49 6 22uF 16V(or higher) Tantalum Capacitor
C5-C1l12,C15-C18, C20-C23, C26, 33 0. 0lyfr disc ceramic capacitor
C29-C32,C34,C35,C38-C45,C48,C51
c28 1 39pF lisc ceramic capacitor
C33 1 68 F disc ceramic capacitor
R1 1 3300 1/4 W carbon film resistor
R2 1 10022 1/4W carbon film resistor
R3-R20 18 2. 7TKQ 1/4W carbon film resistor
51,52 2 8 position dip switch
5 #361 AHAM (or equivalent) heat sinks
8 14 pin low profile sockets
9 16 pin low profile sockets
32 18 pin low profile sockets

TOOLS OR SUPPLIES NEEDED TO ASSEMBLE AND TEST MEM-2

Q Tip cotton swab

pair needle nose pliers

pair diagonal cutting pliers
bottle rosin flux

tube silicone thermal compound
jar solder cleaner

roll solder wick

Phillips screwdriver

small adjustable wrench or socket to fit regulat or nut
roll (. 031" or. 040") SN60/40 rosin core solder

25 to 40 W soldering iron with small spade tip

Strong light

magnifying glass

XACTO knife with number 16 blade

multimeter with leads

power supply with variable outputs
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S-199 (WAMECO) BUS DESCRIPTION

1 +5V
2 +15V
3 XRDY X
4 Vi X
T :
VI X
71 VI3 X
8 V1% X
9 Viso =
10 Vit X
11 Nivd X
12
13
14
15
16
17
18 STAT DISABLE X
19 CIC DISABLE X
20 UNPROTECT *
21 SS X
22 ADDR DSBL X
23 DO DSBL X
24 q2 X
25 gl X
26 PHLDA X
21 PWAIT
28 PINTE
29 A5
30 Ad
31 A3
32 AlS
33 Al2
3T A9
35 DO1 X
36 DOP X
37 A10
38 DO4 X
39 DO5 X
4 DO6 X
31 DI2 X
42 DI3 X
43 DI7 X
44 SMI
35 SOUT
46 SINP
47 SMEMR
48 SHLTA
49 CLOCK (2MHz)
50 GND
PIN| MNEMONIC ERM.

51|

+5V

52

-15V

23

SSW DSB

54

EXT CLR

55

56

57

58

59

60

61

62

63

64

65

66

67

PHANTOM

68

MWRITE

69

25

70

PROTECT

71

RUN

72

PRDY

73

PINT

74

PHOLD

75

PRESET

76

PSYNC

77

PWR

78

PDBIN

xxxx%xﬁxx >

79

A

80

Al

81

A2

82

Ab

83

AT

84

A8

85

Al3

86

Al4-

87

All

88

DO2

89

DO3

90

DO7

31

.DI4

92

DI5

93

DI6
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94

DIl

95

DIf

sl o<f 5] 5] 54 54 5] 4

96

SINTA

97

‘SWO

98

SSTACK

99

POC

100

GND

PIN

Table 1

MNEMONIC

TERM,



S-100 (WAMECO) BUS DESCRIFPITON

Pin # Mnemonic

Enabled State

Description

1

19

20

21

22

23

24
25
26

27

+8 Volts

+16 Volts

STAT DISABLE

C/C DISABLE

UNPROTECT

SS

DO DSBL

®2
o1
PHLDA

PWAIT

NA

NA

Low

Low
Low
Low
Low
Low
Low
Low
Low
NA
NA
NA
NA
NA
NA
Low

Low

High

High

Low

Low

High
High
High
High

Table II

Unregulated +8 Volts DC.
This voltage should not be
less than +8 or greater than
+11 volts.

Unregulated +16 Volts DC.
This voltage should not be
less than +16 or greater
than +20 Volts.

Causes CPU to enter WAIT
state when enabled.
Vectored Interrupt priority
Vectored Interrupt priority
Vectored Interrupt priority
Vectored Interrupt prior:ty
Vectored Interrupt priority
Vectored Interrupt priority
Vectored Interrupt priority
Vectored Interrupt priority
Not used

Not used

Not used

Not used

Not used

Not used

The eight status line buffers
on the CPU board enter the
high impedancestate whnen
enabled.

The six command/control
line buffers on the CPU board
enter the high impedance
state when enabled.

Combined with address in an
AND gate on a memory hoard
which causes the PROTECT
flip-flop to be cleared.
Indicates the CPU is single
stepping.

The 16 address line buffers
on the CPU board enter the
high impedance state when
enabled. ’

The eivht data-oat lines on
the CPU board enter the high
impedance state when enabled.
Buffered TTL CPU phase 2
clock.

Buffered TTL CPU phase 1
clock.

CPU board "Hold Acknowledae”
to HOLD-H 1input.

CPU output showing a WAL
state is occuring.
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$-100 (WAMECO) BUS DESCRIPTION (Cont.)

Pin # Mnemonic Enabled State Description

28 PINTE High CPU output showing that
Interrupts are enabled.

29 A5 High Address Bit 5

30 A4 High Address Bit 4

31 A3 High Address Bit 3

32 Al5 High Address Bit 15

33 Al2 High ) Address Bit 12

34 A9 High Address Bit 9

35 DOl High CPU Data Out Bit 1

36 DOO High CPU Data Out Bit 0

37 Al0 High Address Bit 10

38 DO4 High CPU Data Out Bit 4

39 DO5 High CPU Data Out Bit 5

40 DO6 High CPU Data Out Bit 6

41 D12 High Data In Bit 2 to CPU

42 D13 High Data In Bit 3 to CPU

43 D17 High Data In Bit 7 to CPU

44 SM1 High CPU output indicating it is
performing Fetch Instruction,

45 SOuUT High CPU output showing it is in an
output cycle.

46 SINP High CPU output showing it is in an
input cycle.

47 SMEMR High CPU status signal indicating

the current cycle is a Memory
Read cycle.

48 SHLTA High CPU status signal indicating
the CPU is halted.

49 CLOCK(2MHz) Low A buftered 2 MHz clock for
general use,

50 GND NA Ground (common)

51 +8 Volts NA (Same as pin 1)

52 -16 Volts NA Unregulated-16 Volts DC,

This voltage should not be
greater than -16 or less than
-20 Volts.
53 SSW DSB Low Sense Switch Disable disables
CPU board data input buffers
so that CPU can read sense

switches.

54 EXT CLR Low Front panel generated I/O
, clear signal.

55 -—- NA Not used
56 ——- NA Not used
57 ——— NA Not used
58 - NA Not used
59 - NA Not used
60 ——— NA Not used
61 --- NA Not used
62 -——- NA Not used
63 -——- NA Not used
64 -——- NA Not used
65 -——- NA Not used 5
66 -—- NA Not used
67 PHANTOM NA Used for Memory Bank Sclection

Table II (or for SOL @ Systems)



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

Pin # Mnemonic Enabled State Description

68 MWRITE High CPU output showing Data
Out Bus data 1s to be written
into the memory selected by
the address lines.

69 s Low Shows Protect Status of
selected memaorv.
70 PROTECT High Combined with address in an

AND gate on a memory board
which causes the PROTECT
flip-flop to be set.

71 RUN High Front panel indication that
CPU run instruction has been
input.

72 PRDY Low Causes the CPU to enter the
WAIT state when enabled.

73 PINT Low -~ If interrupts have been en-

abled causes the CPU tou enter
the Interrupt Acknowledge
condition at the conclusion ot
the current instruction.

74 PHOLD Low CPU input which causes a
HOLD status to occur. DMA
transfer request signal is

PHOLD.
75 PRESET Low CPU board system reset
- signal.
76 PEYNC High CPU output showing the start

of a new machine cvcle, This
signal is used on the CPU
board to enable the loading
of the System Status Latch.

77 PWR Low Indication that data on the
Data Out Bus is to be written
either to a memory or an
I/O device.

78 PDBIN Low Indication to the selected
memory or I/O device that
the CPU expects data on the

Data In Bus.
79 A0 High Address Bit 0
80 Al High Address Bit |
81 A2 High Address Bit 2
82 Ab High Address Bit b
83 A7 High Address Bit 7
84 A8 High Address Bit 8
85 Al3 High Address Bit 13
86 Al4 High Address Bit 14
87 All High Address Bit 11
88 DO2 High CPU Data Out Bit 2
89 DO3 High CPU Data Qut Bit 3
90 DO7 High CPU Data Out Bit 7
91 DIi4 High Data In Bit 4 to CPU
92 DI5 High Data In Bit 5 to CPU
53 DI6 High Data In Bit 6 to CPU

Table II



~ Pin #

§-100 (WAMECO) BUS DESCRIPTION (Cont. )

Mnemonic Enabled State - Description

94 DIl High Data In Bit 1 to CPU

95 D10 High Data In Bit 0 to CPU

96 SINTA High CPU Interrupt Acknowledge

, Signal
97 SwWO Low - CPU output indicating the
' current cycle involves
writing to a memory or
1/0 device.

98 SSTACK High CPU output indicating the
address bus contains the
stack address and the current
cycle will have a stack
operation.

99 POC Low Power On Clear reset signal

100 GND NA Ground (common)

Table II




I. Assembly of MEM-2

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 times before
shipping. Still, a good hobbyist checks any board he buys.

I-2. Using a strong light and a magnifying glass, very carefully check all
leads on the top of the board (this is the side marked COMPONENT SIDE).

If any slivers are found, carefully cut and scrape them with an XACTO knife.
The underside of the board will be checked after assembly.

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

I-4. After positioning all the sockets in place, check to ensure that a socket is
not in the position S1 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 and
solder one pin on each end of each socket. This will ensure the sockets arc flat
against the board. When the tacking of all sockets is completed, finish soldering
all the other pins of the sockets.

NOTE

DO NOT PUT IC'S IN SOCKETS AT THIS TIME, THEY WILL BE
INSTALLED LATER.

I-5. Bend the leads on R3-R20 (2. 7KQ2 RED, VIOLET, RED) and place

in board. Check parts placement drawing (figure 3) for correct locations. Bend
the leads of the resistors on the underside of the board to retain them in place
until they are soldered. Turn the board over and solder all the resistors. Clip
the leads of the resistors flush with the underside of the board with the diagonal
pliers.

I-6. Bend the leads on R1 (3302 ORANGE, ORANGE, BROWN) and place in board.
Check parts placement drawing (figure 3) for correct location. Bend the leads of
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.

I-7. Bend the leads on R2 (1002 BROWN, BLACK, BROWN) and place in board.
Check parts placement 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 soldecred.
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

4

[\
[

CHECK DISC CAPACITORS FOR PROPER VALUE BEFORE INSERTING IN
BOARD, ENSURE .01 puF AND .1 puF DISC CAPACITORS ARE NOT
INTERCHANGED, :



c6 cEoezhiel w nc:vOZmz._.nnm_om
Y ue ] Dv U4 ] Y __u24 ] uv D 2 _
clo cn
L v ] QN U5 ] pel w25 1 paosploe ur u3s uD S vas ]
15 cl6 o 3 "
2 us i ol | Dmd_r ] vl _xOmde v | D QU4 1

u10 Yy uis ] L2z

d
(=
8
(2]
2

S_ )
Q w% _ Qv su _V.IIS.J 8., vl _:oll_ﬂ.@ Hucj
25126 R8 €22\
U3 Tcas =
1 +d i uva ] 0 UsI |
-~ c3 D3
an. 0w 1] Guﬁ 5 ue ] o1 5 _u2s 12 u33 BDﬁV vz | Q_Us2 ]

T
R S —

U3 ; b u45 A'WLTIO J_ngg N
WMC jpe o

WMC INC.

MEM-2 Parts Placement Diagram

Figure 3.



[-8. Put the leads of Cl, C4, Cl14, C19, C25, C36,C37,C46,C50, C52 (.1 F)disc
capacitors in the board. Check parts placement drawing ( figure 3) for proper
locations. Bend the leads of the capacitors to retain them in place until they

are soldered. Turn the board over and solder the capacitors. Clip the leads

of the capacitors flush with the underside of the board with the diagonal pliers,

I-9. Put the leads of C5-C12, C15-C18, C20-C23, C26, C29-C32, C34, C35,C51
C38-C45, C48 (.01 pF) disc capacitors in the board. Check parts placement
drawing (figure 3) for proper locations. Bend the leads of the capacitors to
retain them in place until they are soldered. Turn the board over and solder

the capacitors. Clip the leads of the capacitors flush with the underside of

the board with the diagonal pliers.

I[-10. Place C2, C3, Cl13, C24, C47, C49 (22 WuF tantalum) in place. Ensure
that the polarities are correct. Check parts placement drawing (figurc 3) for
correct placement and polarity. Bend the leads of the capacitors to retain them
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-11. Put the eight position dip switches in place. Ensure that the switches arec
installed so the the OFF positions are towards the gold fingers of the board. .
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 eight
position dip switches in place.

I-12. Before installing the regulators, it is recommended that they be tested for
proper voltage regulation.

Figure 4A. Figure 4B.
7805 O TE>T CONNECTIONS
FOR 7805
side top
view view
OUTPUT
I VOLTAGE
< |
INPUTZ . + ?2\1in 22ur|y ,1u¥ +
VOLTAGE ’ ;L(]DF\)VPER + METER
LY
I J o I DI

To prevent oscillation of the regulators, assemble a test rig as shown. The
capacitors must be installed observing the correct polarity. This test rig is for
pre-installation testing only. The filter capacitors installed on the board serve
the same purpose in the final assembly., Attach the power supply, multimecter,
and capacitors to the 7805 as shown in figure 4B. Placc the multimeter in a DC
range that will allow 10 volts to be displayed. The regulator needs a 2.0 volt
minimum difference between the input voltage and the regulated output voltage.
If the power supply has a voltmeter, observe the input voltage during the test
using that. If the power supply does not have a voltmeter, switch the + meter
lead between the input lead and the output lead. The input and output voltages can
thus be observed.



I-13. Slowly increase the input voltage and observe the input and output voltages.
When 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 limits.

I-14. When the 7805's have been tested as outlined in I-12, place the 7805's on
the board so that the mounting 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-2. Bend the leads on the 7805's so that the leads can be
inserted into the proper holes. Mount the 7805's on the board using a #6 nut

and 5/8'" 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 from the 7805's. Bend the 7805's upward

and remove the heatsinks. Place a moderate amount of silicone thermal heat
grease on the underside of the 7805's and the underside of the heatsinks with a

Q tip cotton swab. Coat all of the area mentioned 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,

II. Inspection and Testing

II-1. Use a bright light and magnifying glass to inspect all the traces on the
underside of the board. If any slivers are found, cut and scrape them with an
Xacto knife. Use the solder wick and soldering iron to remove 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. Remove the iron

and wick. Check to see if the bridge has been completely removed. If not,

repeat the process until the bridge has been removed. Clean the flux off the

board with flux cleaner.

NOTE

AT THIS TIME NO IC'S HAVE BEEN INSTALLED ON THE BOARD, DO NOT
INSTALL IC'S ON THE BOARD UNTIL CALLED FOR IN THE CHECKOUT
PROCEDURE,

II-2. Place all switches of the eight position dip switches in the OFF position.
Place the multimeter 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; 1 to 51 and 50 to 100, 1If any other pair of pins are shorted, use a
strong light and magnifying glass to locate the solder bridge or sliver causing the
short. When 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
schematic (figure 5) to locate the probable component. Lift one lead of the
suspected component and recheck between the two fingers that had a bad reading.
If the bad reading is now correct, replace the component. 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.
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WARNING

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

II-3. Ensure computer is OFF, Plug MEM-2 into the motherboard. Check

that the MEM-2 is correctly plugged in and that the board is fully seated in the
connector. Turn the computer power ON and check the outputs of each regulator
on the MEM-2. If the regulators do not have outputs as stated in I-13,

turn the computer 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 motherboard. If the
voltages on the motherboard are incorrect, repair the power supply as needed.
If and when the voltage check good, turn the computer power OFF and remove
the MEM-2 from the motherboard.

I1-4. Select the proper wait state and MWRITE selection for the board by installing
the jumpers on the MEM-2 as shown in Figure 6.

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

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

; 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,

I1-7. The memory of the MEM-2 is addressed in 4KByte segments. The minimum
segment that can be selected is 4K. The board can be populated in 1KByte incre-
ments (2 memory chips) at a time. The memory is divided iato four separate sect-
ions which will be referrsd io as A through D (see Figure 7). A will always have
memory starting at 0000H, 4000H, 8000H, or C000H. B will always have memory
starting at 1000H, 5000H, 9000H, or DOOOH. C will always have memory starting at
2000H, 6000H, A0OOOH, or E000H. D will always have memory starting at 3000H,
7000H, BOOOH, or FOOOH.

II-8. Since the memory starting point of the board dictates which section has the
starting (lowest) address, it is important that you consider the addressing examples
given below.

EXAMPLE A, 5 KBytes of memory to be put on board, starting at 3000H, 8 KBytes
of memory space will be used. Section D will be completely filled and U6 and Ul4
of section A will be filled. Memory addressing increases from top to bottom of each
section. Low limit address switches of S1 (A-D)will be OFF, OFF, ON, ON, High
limit (E-H)will be OFF, ON, OFF, OFF.



MWRITE SELECTION

No front panel or no MWRITE - Jumper D2 to D3
Front panel with MWRITE - Jumper D1 to D2

WAIT STATE JUMPER SELECTION

WAIT STATE JUMPER D7 TO

0 D4
1 D5
2 D6
3 D8

NOTE

U30 DOES NOT HAVE TO BE INSTALLED IF 0 OR 1 WAIT STATE IS SELECTED,

MEMORY ADDRESS RANGE SELECT (S1)

LOW LIMIT HIGH LIMIT
A B C D E . F G H ADDRESS RANGLE

OFF OFF OFF OFF OFF OFF OFF OFF 0000-0FFF
OFF OFF OFF ON OFF OFF OFF ON 1000-1FFF
OFF OFF ON OFF OFF OFF ON OFF 2000-2FFF
OFF OFF ON ON OFF OFF ON ON 3000-3FFF
OFF ON OFF OFF OFF ON OFF OFF 4003-4FFF
OFF ON OFF ON OFF ON OFF ON 5000-5FFF
OFF ON ON OFF OFF ON ON OFF 6000-6FFF
OFF ON ON ON OFF ON ON ON 7000-7FFF
ON OFF OFF OFF ON OFF OFF OFF 8000-8FFF
ON OFF OFF ON ON OFF OFF ON 9000-9FFF
ON OFF ON OFF ON OFF ON OFF AOO00-AFFIF
ON OFF ON ON ON OFF ON ON B000-BFI'F
ON ON OFF OFF ON ON OFF OFF CO000-CFI'F
ON ON OFF ON ON ON OFF ON DO00-DFFF
ON ON ON OFF ON ON ON OFF EOO00-EFFE
ON ON ON ON ON ON ON ON FOOO-FIFFI

ADDRESS SELECT REQUIREMENT
LOow LIMIT SETTING DESIRED ADDRESS RANGE HIGH LIMIT SETTING

Figure 6. MEM-2 Board Configuration
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SECTION

A
B
G
B
A
13
C
D
A
13
C
D
A
13
C
D




Fig. 7

U6 Ul4 | CSQQ U37 U47 | CSp2
_ BLOCK “A"

u7 U155 CS¢1 U38 U48 CSP3

Us Ul | csps U39 u49 | csg7
. BLOcK “B”

U9 U17 | cspe U40 Us0 | csgs

U10 D18 | cspo U41 Us1 | csi1
, BLOCK “c”

U11 Ul9 | cs1p U42 U52 | cs12

U12 U20 | csi13 U43 U53 | cs1s
BLock “p”

Ul3 U21 Csi4 U44 US54 Cs16
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EXAMPLE B. 12 KBytes of memory to be put on board, starting at 9000H.

12 KBytes of memory space will be used. Section B will be the lowest address
block. Sections B, C, and D will be completely filled. Low limit switches of S'1
(A-D) will be ON, OFF, OFF, ON. High limit (E-H) will be ON, OFF, ON, ON.

II-9. Select the address range desired on Sl. Insert the memory chips as dictated

by the selected memory address. Insure that the polarity of the memory chips are
correct (see Figure 3).

I1-10. The two horizontially adjacent memory chips in each section are the chip

pairs that form a one KByte block. Memory increases in address from top to
bottom of each section.

II-11. Ensure computer is OFF. Plug the MEM-2 into the motherboard. Check

that MEM-2 is correctly plugged in and that the board is fully seated in the
connector,

NOTE

WHEN POWER IS APPLIED TO AN 8080 SYSTEM, THE MICROPROCESSOR
DOES NOT COME UP IN ANY DETERMINABLE STATE, TO CORRECTLY
INITIALIZE THE COMPUTER, HOLD THE STOP SWITCH IN STOP AND
PUSH THE RESET TO RESET,

II-12. There are three different programs given to check out the memory ol your
board. They are:

1. Memory Address/Checkerboard Test (RTEST)

2. Walking One (WLKON)

3. Walking Zero (WLKZR)

II-13. All three tests require that your board be configured for address 0000LI.
If your computer will not allow this address to be used, you will have to modify
the programs to use an allowable address range.

I1-14. After configuring your board as above, turn your computer ON and input
your choice of the memory tests given. RTEST will only take about a second to
run once it has been inputted, WLKON and WLKZR take an expodential time to

run as more and more memory is tested. It is therefore recommended that you
not run more than 2 KBytes at a time on these two tests.

I1-15. These programs are very basic and are given to help you debug your board.
They will stop upon completion or when an error is found. It may therefore be needed
to run them a series of times until all errors have been found and corrected. It

is possible to modify the programs so that they will execute until completion and give
an output of all errors found. We leave this modification up to you as an excrcise in
assembly language programming. The programs are written to be input from your
front panel. If you don't have a front panel or if you wish to use another input device,
you will have to modify the programs to meet your system requirements.

III. BANK ADDRESSING

III-1. Switch S2 controls the bank addressing capabilities of MEM-2. If S2 is not
installed, the board will respond if the address presented to it falls within the
limits selected by switch S1.

16



III-2. If S2 is installed, MEM-2 will respond if and only if the address is within
the limits selected by S1 and the CPU has selected a memory bank corresponding -
to the setting of S2.

III-3. If MEM-2 is to be used in an application using bank addressing, use Figure
8 to select the correct bank.

BANK ADDRESSING SELECTION (S2)

A B C D E F G H BANK
ON OFF OFF OFF OFF OFF OFF OFF 1
OFF ON OFF OFF OFF OFF OFF OFF 2
OFF OFF ON OFF OFF OFF OFF OFF 3
OFF OFF OFF ON OFF OFF OFF OFF 4
OFF OFF OFF OFF ON Orr OFF OFF 5
OFF OFF OFF OFF OFF ON OFF OFF 6
OFF OFF OFF OFF OFF OFF ON OFF 7
OFF OFF OFF OFF OFF OFF OFF ON 8

Figure 8. MEM-2 Bank Addressing Selection

CAUTION |

¢ 4

ENSURE ONLY ONE SWITCH IS ON AT ANY TIME. MULTIPLE ON SETTINGS
WILL CONFUSE THE BOARD,

NOTE

ALL SWITCHES OFF DISABLE THE BANK SELECT OPTION,

IV. GENERAL

IV-1., The WAMECO INCORPORATED product you have purchased has an unlimited
guarantee good for a period of ninety (90) days from date of purchase from your
dealer against defects in manufacturing. Upon receipt of the defective board by
WAMECO INCORPORATED, pre-paid freight or mailing, the board will be

replaced and your shipping charges cheerfully refunded. The guaranty is limited

to replacement of the board with an equivalent board even though the board may

be defective through negligence in manufacturing or through other fault.

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

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

O\ W03
Norm Walters

President

WAMECO INCORPORATED

3107 Laneview Drive 17
San Jose, Ca. 95132
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Figure 9A. MEM-2 Component Side






RTEST

RTEST

point to 0

ﬁ/ TEST1

add high byte to
low byte of add

v

save it in H/L
address

point to 9

\LTESTZ

add aigh to

low

IERRZ

save info

v

read it back

@’BADZ ‘ \

loop here
forever

[

l ERRMI1

save add, diff,
cont, correct

increment H/L
pointer

loop here
forever

$ BADI ;\

increment
pointer

Y

point to 0

L'

save 1010 101(

v

bump pointer

Y

70

point to 0




=)

LOOP3

read conatents

read contents

same ?

bump pointer

j‘e

TEST4

point to 0

]

save 0101

0101

bump pointer

Y

point to 0

&=

u;EHKRB

save info

+<:: :
z

& EAD3 ;A

{loop here
forever

I

bump pointer

loop here
forever

v
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ASMEA (F1:8KRAM PRINTC.LP.)

1SIS-11 2688/8985 MACRD ASSEMBLER, V2.9 RAMBK PAGE 1
8K RAM TEST
LoC 08J SEQ SOURCE STRTEMENT
1% MACROF ILE DEBUG NOSYMBOLS XREF
23 TITLE (/8K RAM TEST)
K3
4 ; 8K RAM TEST - RAM BOARD AT LOCATION @ IS TESTED
95
6 ; A GOOD TEST LOOPS AT Xe3C
7
8 ; A FAILURE TO WRITE THE ADDRESS CORRECTLY LOOPS AT X@el
9;
108 ; A FAILURE TO READ BACK THE ADDRESS CORRECTLY LOOPS A X@81
115
12 ; A FAILURE IN THE CHECKERBOARD TEST LOOPS AT X092
13
14 ; ALL FAILURE ROUTINES LERVE
15 ; LOC CONTENTS
16 ; 81 FRILING RAM ADDRESS
17 2 DIFFERENCES IN THE RAM LOCATION
18 ; 3 EXPECTED RAM CONTENTS
19 ; 4 ACTUAL RAM CONTENTS
28 ;
21
22 NAME RAMSK
22
24 CSEG
25
26 ;
27 ; 8K RAM ADDRESS TEST
28 ;
29
0000 210008 39 RTEST: LXI H.@
aaaz 7D 31 TESTA: MOV AL
0084 84 32 ADD H ;ADD HIGH BYTE TO LOM
9085 77 33 MOV M. A i STORE RESULT
0086 46 34 MOV B. M ;READ IT BACK
8007 B 35 CMP B ;1S IT THE SAME?
aRA8 C25Fe@ C 36 JNZ ERRL ;NO, IMMEDIATE READ BACK ERROR
808R 22 37 INX H
agaC 7C 38 M0Y A.H
008D FE20 39 CPI 26H ; DONE WITH PARSS 17
GooF C2oze0 (40 INZ TESTL ;NO, LOOP AGRIN
41
0012 210000 42 LXI H.@
2915 7 43 TESTZ2: MOV AL
8016 84 44 ADD H ;ADD HIGH BYTE TO LOW
0017 BE 43 o ; COMPARE RAM LOCATION
0018 C27e88 C 46 INZ ERR2 ;DIFFERENT - SOMEONE ELSE OYERWROTE IT
801 22 47 INX H ; THIS LOCATION IS OK
#81C 7C 48 MOY A H
061D FE20 49 CPI 20H ;DONE WITH PARSS 117
B4F C24508 C 5@ JNZ TEST2 ;NO, LOOP AGRIN
3 8

32 ;



ISIS-11 8888/8885 MACRD ASSEMBLER. V2. @ RAMBK PAGE 2
8K RAM TEST,
LOC 0BJ SEQ SOURCE STATEMENT
S3 ; CHECKERBOARD TEST
54 ;
55
8022 210006 58 LXI H.0
8025 3E20 57 MY R 26H
8827 AR 58 TEST3: MYI M. BAAH iSAYE 1210 1016
P9 23 59 INK H _
BB2R BC ] CMP H ;DONE YET?
8028 C2278@ € 61 INZ TEST: iNO, LOOF AGRIN
B02E 21P006 62 LXI H.@ i PDINT TO START
aa21 BRAR 62 MY B, 6RRH
@33 TE 64 LOOP3: MOV A M READ BACK CONTENTS
8024 B2 85 CHF B FSTILL @RAH?
805 023488 C 66 INZ ERRZ ;ND, CHECKERBOARD ERROR
38 22 &7 NG H
@a39 7 68 MOY A H
BOZA FE20 63 OFT oM i DONE?
@30 C23308 ¢ 78 INZ LOOPS i ND
pazF E28 v, MY1 A, 20H
8041 210080 72 LA H.@ :POINT TO START OF TEST
aB44 3655 73 TEST4: MVI M, 55H i SAYE @184 adat
a0de 22 74 INK H
a47 BC S CMP H JEND OF SEGMENT?
@343 024408 ¢ 76 INZ TEST4 ;NO, LOOP AGRIN
@846 210660 o LXI H.@ :DONE. POINT TO START
BR4E DRSS 78 MYI B, S5H
pasa 7E 79 LO0P4 MOV AN RERD BACK CONTENTS
2851 B3 &a CHF B FSTILL 5542
@852 C2sdA 9t INZ ERRR iNO, CHECKERBOARD ERROR
#ass 23 82 INZ H
B@56 7C MOY A H
pas? FE2G 84 CPI 26H JEND OF SEGMENT?
ABS9 C25e@@ L0 & INZ LOOP4 iNO, LOOP AGIAN
86
AASC (35088 C & GDOD:  JMP GOOD 3 GO0D TEST 1ieine
89 ;
90 ; ERROR ROUTINES
¥
92
BASF 220008 9 ERR1: SHLD @ : SRYE BAD ADDRESS
@062 320200 94 STA 3 i SAVE WHAT CONTENTS SHOULD BE
aBe5 AG 95 ¥RA B
8065 320208 96 STR 2 ; SAVE DIFFERENCES
@069 78 37 MOY A, B
BB6R 320400 93 STA 4 : SHYE ACTUAL CONTENTS
806D C36DBB © 99 BADL:  JMP BADL iAND LOOF AT BADL
108
1081 ; READ BACK ERROR - ADDRESS TEST
182
8078 226000 183 ERR2: SHLD @ i SAVE BAD ADDRESS
0a73 46 104 MOV B. M
8074 7C 165 MOV A, H
8075 85 106 ADD L
0876 320300 107 STA 2 + SAYE WHAT CONTENTS SHOULD BE

23
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ISIS-11 8888/8685 MACRO ASSEMBLER. V2 @

8K RAM TEST
LoC 0BJ

8879 A2
68vR 320208
087D 78
BO7E 320400
8881 C38169

8884 220800
0887 320480
@asA A8

8888 328200
BOSE 78

B08F 320286
0892 (29200

RSSEMBLY COMPLETE. NO ERRORS

ISIS-1T ASSEMBLER SYMBOL CROSS REFERENCE. V2.9

BADL 994
BAD2  112%
BADZ  122¥
ERRL 36

ERR2 46

ERRZ 66

(00D 87%
LOOP3S 644
LOOP4  7O¥
RAMBK 22

RTEST o8
TESTL  31%
TESTZ 438
TEST3 504
TEST4 738

SEQ

c

99
142
122

93
1838

81

~
i

78
83

44
39
61
76

168

189

110

111

112 BAD2:
b K
114 ;
115
116 ERRS:
117

118

119

120

121

122 BADZ:
123

124

1164

CROSS REFERENCE COMPLETE

SOURCE STRTEMENT

XRA B
STR 2
MOY A.B
STA 4
JHP BAD2

CHECKERBOARD ERROR

SHD &
STA 4
XRA B
STA 2
MY BB
STR 3
JHP BAD3

END

RAMBK  PAGE 3

i SAVE DIFFERENCES

; SAYE ACTUARL CONTENTS
;AND LOOP AT BAD2

+ SAVE BAD ADDRESS
i SHYE ACTURL CONTENTS

i SAVE DIFFERENCES

i SAYE WHAT CONTENTS SHOWLD BE
;AND LOOP AT BADS



WLKON

WLKON

initialize stack
reg A strt add

end add

1’ WLKI1

set entire mem
segment to 00H

point to start
of mem seg

point to next
location

WLK?2

is
loc still
= 00H?2

MATCH

end of mem
segment?

\I/Y

set reg A to
01H

A

WLK3

get first
memory loc

/( w WLK4

get next
memory loc

v

save reg A in
memory loc

ZERO

is rest of
mem seg
still = 00H

\l'Y

MATCH

end of merh
segment ?

\I[Y

rotate reg A
left one bit

Y
WCK5

HALT

N

ERR?2

set accum.
to 00H

ERR3

no - op

save bad mem
location

mask for bad
bits

no - op

save data bits

ERR4

G s




26

at this point the
""z'" flag is not
set

RETURN

is high byte of

s/lpresent address

high byte of end
address?

is low byte of
present address
low byte of end
address ?

at this point the
"z'" flag is set

ZERO

save accum-
ulators

point to start
of mem seg

ZEROC

get next mem
location

still=00H?

ZEROD

MATCH

end of mem
test?

N
—

restore
accumulators

RETURN




ASMBA F1:WLKON PRINTC.LP:) MACROFILE

ISIS-11 BB80/3085 MACRD RSSEMELER, V2. 6

WALKING ONE MEMORY TEST - v1 @
Lac ol SER

1%

P

i Ty LF a0

g G

SOURCE STATEMENT

WKON  PRGE 4

TITLE (“WALKING ONE MEMORY TEST - ¥1.@7)

» WALKING ONE

i THIS ROUTINE WILL ZERD MEMORY., THEN SET ONE BIT HIGH
; AND CHECK ALL REMAINING BITS IN MEMORY FOR ZERD
THIS PROCESS OCCURS FOR EYERY BIT IN MERORY

18 . DUE TO EXECUTION TIME, WE SUGGEST YOU TEST NOTHING
11 . LARGER THAN R 2i0 SEGMENT {gaeH)

43
A
13
}‘ B
15
15
i
BERR TEap 17 WLKON
gz iiced L 4R
o8gc ZReeee D 49
aan2 B 28
L o s o T R |
Al 22 £2 WKL
a0 77 23

BOE CO7IRR T &4
deti coeies T &5

aa14 Aezee D 6
iy 2z 7 OWLKE
H18 BE E
a2 T
il o0 e
aF C2ive L 31
#az2 el iz
M4 ZAezee [ I3 WLED
827 2z 34 WLK4:
M8 77 ks
#4823 BE 36

R Ceqee © 37
w320 CDabee  © 0 3§
aaze Zhae 33
8032 Cp72e8 [ 48
aazs caevea ©

waz3 @7 e

Baz9 D2zded L 3

BasC C33088 L 44 WLKS.
43

AA3F E6d 46 ERFZ:

@241 aa 47 ERRI.

A4z Zoadpm D 48

@845 AE 49

044t aa b

B4y Zlecen D 51

@04h (3488 C 52 ERR4

HAME WLEON

{oEG
X “?ll R.- E‘

Lal SPBBITS#LZ

LHLE STOFA
AEHG

LHLD STRTA
INs H

HOY M A
CHLL MATCH
JNZ WLKL
LHLD STRTA
H

P H

INZ ERES
CHLL MRTCH
JHE Wik2
R
LHLD STRTA
INE R

HOVY M. A
CHP N

JINZ EFRZ
CHLL ZERG
MYl M@
CALL MATCH
INZ WLK4
RLE

TNE WLKZ
NP WLKS

MYl R.@
ROP

SHLD BRDDR
RER M

NOF

STH BBITS
JMP ERR4

;SET STRCK POINTER
+MOYE STOF ADDRESS TO O/E

JGET START ADDRESS TO HL

: ZERD THYS LOCATION
(ENG OF MEMORY?

PNG: DO NERT LOCATION
PGET STHRT

(STILL ZERQ?

N ERROR

B

P NO

SPUT A ONE IN ACC
(GET START RDDREZS

$SAVE WALKING ONE IN MEM
SRS IT SET

N ERROR

JREST OF MEMORY STILL ZERO?
iYES. RESTORE LOC TO ZERQ
 EGM?

+NO. TQ NEAT LOCATION
+ROTHTE ONE BIT LEFT

iNOT DONE YEY

+JUMP TD SELF - ALL LOCS TESTED GOOD

; SAYE BAD RDDRESS

;SRYE BRD BITS

i JUMP TO SELF - ONE LOCATION TESTED BAD
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ISIS-11 8688/888% MHCRD ASSEMBLER. ¥2. @ WLKON  PRGE 2
WALKING ONE MEMORY TEST - ¥i. @

LOC OB SEQ S0URCE STRTEMENT
RS
M
55 5 THIS SUBROUTINE WLL CHECK MEMORY T SEE IF IT IS5 STILL ZERG
S6 ; IF NOT, IT CHECKS TO SEE IF THIS IS OUR WALKING ONE LOCATION
Sy g
da4D 4F 59 ZERO.  Mov C.A i SAYE REGS
#a4E €S a8 PiISH B
aa4F ES 61 PUSH H
8858 2Razed D 6 LHLD STRTA s POINT TO STRRT OF MEM
8853 ZEea 62 JEROC: MYI R.@
8855 23 64 INK H JGET NEXT LOC
#8536 BE (5] CMF M + ZERO?
ora? (26408 C ) INZ ZEROE +NO
8e5A CO7z08 &7 ZEROD: CALL MATCH S EOM?
eesh C2o288 ol JNZ ZEROC sNQ. DO SOMEMORE
8868 E1 89 POP H
aepl €1 78 FOF B s RESTORE REGS
aaez 79 71 HOY A, C
a6 3 s PET
aa6d 1 7% ZEROB: POP B
8865 (S i) PUSH B
aBee 7C 79 MOy A H ;15 THIS WHERE WALKING
8867 BS 76 CHF B i ONE IS STORED?
BBEE CZ23FB8 O F JHZ ERR2 +NO. ERROR #2
BBeR 7D i MOY R. L ; MAYBE
aaaC B9 79 MR C
BeeDh C22F88 C 8a INZ ERRZ sNO. ERROR #2
78 C20AM O 1 4P ZERCD +YES. DD NE<T LOCRTION
ge
83 ;
34 ;  THIS SUBRDUTINE WILL DETERMINE [F WE HAVE RERCHED
85 ; THE END OF MEMORY
86
87 : FLAG Z=8 IF NOT END OF MEMORY
88 ; FLAG 2=1 IF ENC OF MEMORY
8%
9a
aars 47 31 WMATCH: MOV B.A ; SAVE ACC
8874 7C 932 MOV A H
9875 BA 93 CMF D s DOES HIGH BYTE WARTCH?
8ave C27Bda  C 94 JNZ MTCHR iND
879 7h 9H HOY A. L
DEvR BR 96 CMP E +COMPARE WITH LOW BEYTE
@87R 78 97 WTCHA: HOY H.B +RESTORE ACC
aarc €9 3 RET
]
100 [SEG
Bade Frav7? ie1 STOPA: DW VFFH + END RDDRESS
8982 9608 182 STRTA: DW 9oH ;START OF TEST SEGMENT - 1
#0084 DR 168% BADDR: DM @ :BAD ADDRESS LOCATION
(2 ] 164 BRITS: 0B @ ;BAD BRITS LOCATION
185

oaga [ 186 END WLKON

:Z *; PUBLIC SYMBOLS



ZATERNAL SYMBOLS

JSER SYMEOLS

ISIS-11 989G 5H2T MACRD ASSEMELER. Vo @ WLKON  PRGE
WALKING ONE MEMORY TEST - vi @

BAODR D 2884 BEITS [ @BB¢  ERRS U @A3F O ERRZ  C oede
STOPR D wess  STRTR [ oede WKL C #8al WLKZ  C 6817

-

WEON O agd  ZERG L eddl ZEROR C @@ed  ZEROC  @eS:

RESEMBLY COMPLETE. N ERRORS

3

[ N I ]

684A
8824
805R

MATCH { @av3
WK4 C oa27

MTCHR C 087B

WLKS

[ 93

29



WLKZR

A WLK3

WLKZR get first mem ERRZ
location

init ialize stacH set accum to

pntr reg A strt FrH
504 end add / WLK4

get next mem
K location
VY wLKI \l/ SRR 3
set entire mem complement
seg to FFH save reg A in accumulator
mzm location

mem loc N
- ?
N MATCH —reg Az save bad mem
k done ? location
ZERO
- N
is rest of =
mem seg /
still=FFH?
point to start 1 mask for bad
of mem seg \b ¥ bits
MATCH
N
= end of mem
seg?
Y
N complement
rotate reg A accumulator
point to next left oae bit
location
. e N
MATCH save data bits
N end of men]
seg?
Y

v

set reg A to

30 FEH




is high byte of present
address = high byte
~ |of end address?

high
bytes same

is low byte of present
/address = low byte
of end address?

at this point the
v — — = = ''z'" flag is set

RETURN

I | at this point the
"z' flag is not
set

ZERO

ZERO

save
accamulators

point to start
of memory
s=gmeant

ZEROC

get next mem
location

this loc

of walking -
1?

MATCH

end of mem|
segment?

v

restore
accumulators

RETURN 3 ]



AOMBE F1 WLKZR PRINT{:LP: ) MACROFILE

[SIS-11 3890./3685 MACRO RSSEMELER, V2. @ WLKZk  PAGE 1
WALKING ZERC MEMGRY TEST - Vi @
LoC ORJ SEQ SOURCE STATEMENT
14 TITLE (“WALKING ZERG MEMORY TEST - ¥ @)
4 :  HALKING ZERO
53
& : THIS ROUTINE WILL SET MEMORY TO ONES, THEN SET ONE BIT TO ZERQ
7 i AND CHECK ALL REMRINING BITS IN MEMORY FOR OMES
8, THIS PROCESS UCCURS FOR EVERY BIT IN MEMORY
2
18 ; [UE TO EXECUTION TIME, WE SUGGEST YOU TEST NOTHING
11 ; LARGER THAN A 2K SEGMENT (888H)
12
12
14 NRME WLKZR
15
16 LSEG
B0@a SEFF 17 WLKZR- MYD A, BFFH
Ba82 311268 D 18 LXI SF.BBITS+13 + SET STACK POINTER
w3a5 ZReeen [ 19 LHLD STOPA +MOVE STOP ADDRESS TO D/E
8068 EB 29 ACHG
P83 2rB288 D 21 LHLD STRTH iGET START RDDRESS TO H/L
agac 232 2¢ WKL INX H
Boan 77 3 MY M.A +SET THIS LOCATION
3R D788 C 24 CHLL MATCH ;END OF MEMORY?
agi1 C2eCea 29 JHE WLKL + NG, DO NERT LOCRTION
Ba14 2A02e@ D 26 LHLD STRTH sGET START
L) 27 WLKZ:  INX H
#a18 BE 28 CHF M +STILL ONES?
8819 C23Fee  C 29 JNZ ERRZ iNO, ERROE
eaiC CDviea € 38 CALL MATCH ;EOM?
aaiF C217ea8 L i INZ WLKZ ANO
8822 3EFE 32 MYI R. BFEH sPUT R ZERD IN RCC
8824 2ABz@8 [ 23 WLKR:  LHLD STRTA ;GET START ADDRESS
aa27 23 34 WLK4: INEH
8828 77 33 MOY M. R s SAVE WALKING ZERD IN MEM
8329 BE 36 CHP M PWAS IT SET?
8A2A C24180 L[ 37 JHZ ERR3 i NO, ERROR
8820 CDdb@d 38 CALL ZERD ;REST OF MEMORY STILL ONES?
paza 26FF 38 MYl M, BFFH ;YES, RESTORE LOC TO DNES
aaze Ch7zen 46 CALL MATCH S EOM?
35 C22rge U INZ WLK4 #NO:. TO NEXT LOCATION
aaze a7 42 ®LC +RUOTRTE ONE BIT LEFT
@e39 D22408 € 43 JNC WLKZ sNOT DONE YET
030 C23C88 C 44 WLKS:  JMP WLKS s JUMP T SELF - ALL LOCS TESTED GOGD
45
ABZF ZEFF 46 ERRZ: MV A, @FFH
aa41 zZF 47 ERRX: (MR
2 228488 D 48 SHLD BRODF : SAYE BAD ADDRESS
8045 AE 49 XRA M
8846 2F 59 MR
8R4y a6t D 3 STR BBITS i SRYE BRD BITS
@a4A C34hmd G2 ERR4:  IMP ERR4 S JUMP TO SELF -~ ONE LOCATION TESTED ERD



ISIS-11 8889/8885 MACROD ASSEMBLER, v2. @ WKZR PAGE 2
WALKING ZERD MEMORY TEST - ¥1.8

LOC OB} SEQ SOURCE STATEMENT

53

54

35 ¢ THIS SUBROUTINE WLL CHECK MEMORY TO SEE IF IT IS STILL ONES.
96 ; IF NOT. IT CHECKS T SEE IF THIS IS OUR WALKING ZERO LOCRTION.

38
w340 4F 59 ZERG: WOV C.R i SAYE REGS
8dE (5 R PUSH B
AB4F ES 81 FUSH H
BRSH 2raZel D &2 LHLD STRTA sPOINT TO STRRT OF MEM
@352 IEFF 6% ZERQGC: MYD R, BFFH
a@Ess 23 64 INZ H SGET NEXT LOC
@856 BE 65 CiP N s DNES?
BAS7 026408 0 k6 JNZ ZEROE N0
BacR COP288 [ &7 ZEROD.  CALL MATCH SEOM?
@Sy T253e U &R JNZ ZEROC sNG. DO SOMEMORE
8063 E1 &3 FOF H
aasl O 74 POF B i RESTORE REGE
aee 79 71 A
@6z (7 72 RET
faed (1 73 ZEROGR: POF B
@aes 3 74 FUSH B
aeE 70 7S MY A H ; 15 THIS WHERE WALKING
a7 Ba 7E ChF B »  ZERO IS STORED?
a6l C2iFen L 77 INZ ERKZ sNO. ERROR #2
BORE 7T 78 Moy B L + MAYBE
MEC B3 73 CHP L
ael CZ3FeR © Gm JNZ ERRZ sNQ. ERROR #2
a4ave (5RO & JNP ZERCD i YES, DO NEXT LOCATION
{4
23

24 :  THIS SUBROUTINE WILL DETERMINE IF WE HAVE REACHED
85 :  THE END OF MEMORY

86 .

87 ; FLAG 2=0 IF NCGT END OF WEWORY

8% : FLAG 2=1 IF END OF MEMORY

5 I

8arz 47 91 MATCH: HOY B.AR ; SAVE ACC
8974 7C 92 MOV A H
#0875 BA % (MF [ ;DOES HIGH BYTE MATCH?
C T ey R . INZ MTCHA iND
279 7D 95 HO¥ AL
#O7A BR 9% (P E s COMPARE WITH LOM BYTE
AOTR 78 37 MTCHR: MOV A.B +RESTORE ACC
aarc co 9 RET

99

198 DSEG
aeaa Fray 181 STOPA: DHW 7FFH +END ADDRESS
288z 9608 182 STRTA: DW 96H i START OF TEST SEGMENT - 1
8084 BB 193 BADDR: DM @ ;BAD RDDRESS LOCATION
8006 @8 184 BBITS: DB @ +BAD BITS LOCATION

165 ,
0068 C 186 END WLKZR 3 3

PUBLIC SYMBOLS



EXTERNAL SYMBOLS

USER SYMEOLS

ISIS-11 8@58,¢AES MACRO ASSEMBLER, Y2 8 WKZR  PRGE 3

WALKING ZERQ MEMORY TEZT - vi @

BADDR [ @B@4  BEITS D @906 ERRZ C @B3F ERR? C @941 ERR4 C BB4A  MATCH C 0a72
STOPR D 0o8@  STRTH D @@ez WK1 Ceda WK2 C 0017 WKI C 8624  WK4 © 8az7
WKZR C @008 ZERO C 8d4D  ZEROB C @864  ZEROC C @853  ZEROD C @85

34




