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MICRO-MON steps the target sys-
tem twice per second as long as 
the Step switch remains de-
pressed. This powerful feature al-
lows you to observe all bus 
activity. thereby enabling you to 
easily debug both hardware and 
firmware. 

Another feature allows you to 
stop the target system on a spe-
cific address pattern, data pat-
tern, or combination thereof. 
MICRO-MON has a three-posi-
tion switch for each address and 
data bit, so each bit can be pro-
grammed to match on a high, 
low, or don't care. An external 
connector carries the MATCH 
signal, which can be used to trig-
ger a scope or other device. 
MICRO-MON has its own power 
supply. so it does not consume 
power from the target system. 
Also, to reduce cost, or if the 
match capability is not required, 
the unit can be depopulated for 8-
bit-only operation. 

Theory of operation 
MICRO-MON consists of three 

major circuits that well discuss 
separately: Display, Single-step, 
and Match. 

Display Circuit. The display 
circuit, shown in Fig. 1, consists 
of inverting buffers IC1-IC4. Ad-
dress and data lines from the tar-
get system feed the buffers via 
the IC clip. The buffers feed ad-
dress and data buses used by the 
rest of the system. In addition, 
the output of each buffer drives 
the cathodes of the display LED's 
via 470-ohm current-limiting re-
sistors (those resistors are con-
tained in resistor networks 
RN1-RN4). 

A unique feature of the display 
circuit is the Floating Line In-
dicator, which identifies open 
and floating lines by blinking the 
associated LED. Blinking is ac-
complished by connecting the in-
put side of each buffer to a 2-Hz 
oscillator via a 4 7K resistor (con-
tained in resistor networks 
RN5-RN8). The inputs of HCT 
buffers IC1-IC4 are high-imped-
ance types, so open or floating 
inputs will easily allow the 47K 
resistors to couple the 2-Hz sig-
nal into the circuit. On the other 
hand, if an input is not floating 
or open, but is high or low, the 
logic level will override the 2-Hz 
signal, clamp the buffer either 
high or low, and display the corre-

sponding state in the appropriate 
LED. 

Single-step Circuit. This cir-
cuit consists of the logic shown 
in Fig. 2. Switch S 1 selects one of 
four stepping functions (Run, 
Stop, Step, Autostep). all of 
which are executed by control-
ling the WAIT or READY line of the 
target microprocessor. Switch S1 
is special: It is an SPOT type with 
a center "off" position, and a 
spring return on only one side 
(Step). 

Here are the four stepping 
functions: Run-With S1 in the 
"run" position, the WAIT line is 
unaffected by MICRO-MON. so 
the target microprocessor runs 
at full speed. Stop-With S1 in 
the center "off' position, the WAIT 
line is asserted, so the target mi-
croprocessor halts. In this state, 
MICRO-MON displays current 
address and data lines. Step-By 
moving S1 into the "step" posi-
tion and releasing it, one-shot 
IC5-a fires once, thus allowing 
the microprocessor to execute a 
single operation. The time con-
stant of the one-shot is adjusta-
ble and must be set for the 
particular microprocessor and 
clock rate. The combination of 
IC6-a, R2, and C2 form a filter 
that prevents switch bounce 
from falsely triggering IC5-a. 
Autostep-If S1 remains de-
pressed, the delay generated by 
R7 and C3 expires, which in turn 
allows the 2-Hz oscillator signal 
(generated by IC6-d, R1, and C1) 
to feed into the one-shot via IC7 -c 
and IC6-e. Thus the one-shot will 
be retriggered twice per second 
as long as step-switch S1 remains 
depressed. 

Match ·circuit. As shown in 
Fig. 3, four cascaded octal com-
parators (IC9-IC12) generate the 
MATCH signal, which is enabled or 
disabled by S34, MATCH ENABLE. 
Each address and data line has a 
corresponding three-position 
switch (S2-S33) that is used to 
specify a match on 0, 1, or X 
(don't care). 

Let's see how the comparators 
work. Each address or data line is 
always connected to one leg of a 
comparator; a switch determines 
the connection to the other leg of 
the comparator. For the "don't 
care" position (down), the two 
comparator inputs are shorted 
together, forcing a match. For a 
match on 1, the switch grounds 
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FIG. 2-THE SINGLE-STEP CIRCUIT provides four modes: Run, Stop, Step, and Autostep. 

FIG. 4-CABLE AND CONNECTOR WIRING diagram; J1-a accepts 8-bit devices, J1-b 
accepts 16-bit devices. 

the corresponding input. For a 
match on 0, the switch is not 
connected at all, so the input is 
pulled up through a 4 7K resistor 
(contained in RN9-RN12). (Re-
member, the buffered data is in-
verted, which explains the nega-
tive logic.) 

The output of the cascaded 
match logic feeds into the single-
step circuit (shown back in Fig. 
1) and, when enabled by S34, can 
be used to stop the micro-
processor on a specific pattern. 
Note also that the MATCH signal is 
buffered by IC8-c and delivered to 
J3 for use as a sync or trigger 
signal. 

That completes the description 

FIG. 5-THE FINISHED BOARD will look 
something like this. We'll start building 
the Micro Monitor next month. 

of the logic portion of the circuit. 
Figure 4 shows wiring details for 
the power supply and the test 
connectors. The power supply 
consists of a 6-volt DC wall trans-
former feeding a 7805 regulator. 
Header Jl-a is a dual-row 32-pin 
connector for 28- and 32-pin IC's. 
and Jl-b is a 40-pin unit for 40-
pin IC's. 

Next month 
Unfortunately we've run out of 

space. Therefore the rest of this 
story is going to have to wait until 
next month. We have finished 
our discussion on how the cir-
cuitryworks, so next month we'll 
start right in with building the 
Micro Monitor. (By the way, a 
photo of what the finished board 
looks like is shown in Fig. 5.) In 
the meantime, we've given you 
the parts list and a source for the 
parts and PC boards. So if you're 
anxious to being building the 
Micro Monitor, we recommend 0 
that you start gathering together o 
all of the parts and a PC board. g 
We'll provide foil patterns for the m 
double-sided board next month if JJ 
you want to make your own. R-E $ 
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FIG. 5--MOUNT ALL COMPONENTS as shown here. Note that C4, J2, and all five jumper 
headers mount on the foil side of the board. 

MICROPROCESSOR 

FIG. 6--CONNECT MICRO-MON to the tar­
get system directly, or insert a resistor in 
series with the WAIT line. 

6) Verify that when S1 is in the 
"run" position, an oscilloscope 
probe attached to the WAIT 

connector (J4) measures a logic 
one (5 volts), and when in the 
"stop" position, a logic zero (less 
then 0.5 volts). 

7) Hold S1 in the "step" posi­
tion and verify the presence of 
high-going pulses at J4. The 

~ pulse has a narrow width (about 
z 1 J.LS) and low repetition rate (2 
a? Hz), so it maybe hard to see. Use 
1-(.) a scope in single-sweep mode or a 
~ logic probe with built-in pulse 6 stretcher. 
Ci 8) Verify that when you release 
C!?. S1, the J4 pulses halt. 

68 

9) Move S1 to the "step" posi­
tion several times, and verify that 
the J4 signal pulses high when 
you do that. 

If any of those tests fail, remove 
power and debug the circuit be­
fore continuing. 

Final checkout 
Now you're ready to connect 

the unit to a target system. 
1) Attach a test cable to the 

MICRO-MON unit and connect 
the clip over the PROM in the tar­
get microprocessor system, at the 
same time ensuring correct pin-1 
orientation. 

2) If the target microprocessor 
uses an open-collector or open­
drain device in the wait circuit, 
simply clip the wait cable directly 
to the wait pin. Another method 
is to insert a 200-ohm resistor 
between the target's wait logic 

TABLE 1-0PTION SELECT JUMPERS 

Jumper Position Description 

1 1-2* Wait low 
2-3 Wait high 

2 1-2* Enable internal power 
2-3 Enable power from test clip 

3 On Enable Match Enable signal to test clip 
Off* 

4 1-2* Enable Match Enable to 8-bit test clip 
2-3 Enable Match Enable to 16-bit test clip 

5 On* Enable power to test clip pin 30 
Off Disable power to test clip pin 30 

* = Default 
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DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 

While watching rental 
movies, you will notice an­
noying periodic color 
darkenins. color shift, un­
wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec­
tion jamming si~nals em­
bedded in the v1deo tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer. AXIl completely 
eliminates all copy protec­
tions and jamming signals 
and brlngs you crystal clear 
pictures. 

FEATURES: 
• Easy to use and a snap 

to install 
• State-of-the-art in­

tegrated circuit technol-

• ~automatic- no 
need for any 
troublesome adjust­
ments 

e Compatible to all types 
of VCRs and TVs 

• The best and most excit­
Ing Video Stabilizer in 
the market 

• Light weight (8 ounces1 
and Compact (1 x3.5x5 ) : ~=~~~~~~~~~~ 8ic~· 
battery which will lasl 1-
2 years. 

WARNING: 
sco 
Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to durlicate 
renta movies 
or copyrighted 
video tapes. 
RXII is in­
tended to stabi­
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome) 

ToQrder: $59.95 ea + $4 for FAST UPS SHIPPING 

1-800-445-9285 or 516-568-9850 
Visa, M/C, COD M-F: 9-6 (battery not Included) 

SCO ELECTRONICS INC. 
Depl cRE111 581 W. Menrlck Rd. Valley Stream NY 11580 

UncondHional 30 days Money Back Guarantee 

CIRCLE 193 ON FREE INFORMATION CARD 

Bullet Proof 

1 Unit 5+ 
BESISuperTri-Bi Auto/ 
Var. Gain Adjustment $119.95 .. $&5 
Jerrold SuperTri-Bi ... $109.95 .. $79 
Scientific Atlanta ......... $109 ....... $79 
Pioneer......................... $109 ....... $79 
Panasonic TZPC145 .... $99.95 ..•• $79 
Stargate Converter ....... $95 ......•.. $69 
Digital Video Stabilizer. $59.95 .... $29 
Wireless Video Sender .. $59.95 .... $49.95 

30 Day Money Back Guarantee 
FREE 20 page Catalog 

Visa, M/C, COD or send money order to: 
U.S. Cable 1V Inc. Dept. KREll 

4100 N. Powerline Rd., Bldg. F-4 
Pompano Beach, FL 33073 

1-800-772-6244 
For Our Record 

CIRCLE 194 ON FREE INFORMATION CARD 

PARTS LIST 
All resistors are %-watt, 5%, un-

less otherwise noted 
R1-150,000 ohms 
R2-100,000 ohms 
R3-200,000-ohm PC-mount 

potentiometer 
R4-1000 ohms 
R5, R1()--10,000 ohms 
R6-10ohms 
R7-2.2 megohms 
R8, R9--47,000 ohms 
RNFRN4-470 ohms x 9 resistor 

network, pin 1 common 
RN5-RN12-47,000 ohms '' X 9 re-

sistor network, pin 1 common 
Capacitors 
C1-2.2 tJ..F, 25 volts, tantalum 
C2-Q.1 tJ..F, 25 volts, tantalum 
C3-1 tJ..F, 25 volts, tantalum 
C4-33 pF, ceramic disc, with socket 

(see text) 
C6-C15-0.1 tJ..F, ceramic 
Semiconductors 
IC1-IC4-74HCT240, octal three-

state inverting buffer 
IC5-74HCT221, dual monostable 

multivibr.ator 
IC6-74HCT14, hex Schmitt trigger 
IC7-74HCTOO, quad NAND gate 
IC8--74HCT32, quad OR gate 
IC9-IC12-74HCT688, eight-bit 

magnitude comparator 
IC13-7805 +5-volt regulator 

' 01-2N2222 NPN transistor 
D1-1N914 diode 
LED1-LED32-red LED (T1-3/4 

package) 
Other components 
J1-a-16 x 2 0.1" header 
J1-b--20 x 2 0.1" header 
J2-3.5mm coaxial jack 
J3-J4-RCA PC-mount phono jack 
JU1, JU2, JU4-3-pin 0.1" header 
JU3, JU5-2-pin 0.1" header 
81-SPDT toggle, center off, one side 

momentary (Aicoswitch 
MTA-106H-PC or equiv.) 

SW2-SW33-SPDT slide, middle 
NC , 

SW34-SPST slide 
Miscellaneous: 6-volt, 300-mA DC 

adaptor, front panel, enclosure 
(Hammond P/N A9086265), ca­
bles for 28-, 32- and 40·pin'R0M's, 
cable for WAIT line, assembly hard­
ware. 

Note: The following items are 
available from Jim Cooke, P.O. 
BOX 834, Pelham, NH 03076 
(603) 882-4460,: Complete kit, 
$189; PC board only, $29; PC 
board kit and all components, 
$99; enclosure with 
silkscreened front panel, $49; 
cable assembly with 28-pin chip 
clip, $49. New Hampshire resi~ 
dents add appropriate sales tax; 
all orders add 5% for shipping. 
MC and Visa accepted. 

and the micropro cessor, as 
shown in Fig. 6. If neither meth­
od is feasible, you must evaluate 
the target's circuit design to de­
termine the best way to tap into 
the wait logic. Remember that 
MICRO-MON uses the WAIT line to 
control the microprocessor, so 
stepping and match functions 
will not work without a wait cir­
cuit connection. 

3) Having made the connection 
to the WAIT line, you must now 
adjust MICRO-MON's wait tim­
ing. The objective is to adjust the 
WAIT pulse so that the target ex­
ecutes one operation each time 
the step switch is depressed. Po­
tentiometer R3 adjusts the dura­
tion of the WAIT pulse. If the WAIT 
pulse is too short, the micro­
processor may not step at all; if 
the WAIT pulse is too long, several 
operations may occur for each 
step operation. If the target sys­
tem runs very slowly, you may 
have to increase the value of C4, 
which is mounted in a socket to 
facilitate easy substitution in 
case you have to experiment with 
different values. 

One way of adjusting the WAIT 
pulse is to obtain or blast an 
EPROM containing all "NOP" (No 
Operation) instructions. The 
NOP PROM will cause the target 
microprocessor. to cycle through 
all addresses. After installing the 
NOP PROM, place S1 in the "stop" 
position; a random address will 
appear in the address LED's, and 
the opcode for the NOP instruc­
tion should appear in the data 
LED's. Pressing S1 once should 
increment the address by 1, 2, or 
4, depending on the instruction 
word length of your micro­
processor. 

If the WAIT pulse is too long, the 
address will increment by more 
than 1, 2, or 4; if the pulse is too 
short, the address won't incre­
ment at all. The best technique is 
to start short and increase the 
WAIT-pulse duration until it just 
starts to increment by one in­
struction word. 

After adjusting the WAIT pulse, 
ensure that the auto-step feature 
works. Hold down t he step 
switch; the LED's should show 
the address incrementing about 
twice per second. 

Checkout is now complete and 
MICRO-MON is ready to use on 
your workbench or in the field. 
Happy debugging! · R-E 




