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Soldering PG 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 1. CROSS-SECTtrON OF A PC BOARD SHOWING
GOOD AND BAD SOLDER CONNECTIONS

A cold solder joint is characterized by a dull surface and usually a lurnpy or
balled appearance. It takes practice and patience to obtain a good solder joint
consistently. However, the first step is to apply fhur 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 connectign. Donrt touch
the solder to the iron. Flux has a "wetting" effect on solder which causes the
solder to flow srnoothly, cornpletely filling the connection. If flrr>r is not used
or the rnetal aror:.nd the connection is contarninated (dirty) it is alrnost irnpos-
sible to have a good solder joint.

Solder bridges are usually caused by using a sold.ering iron tip thatts too large,
solder wire thatrs too large, or trying to rush the job. Use a srnall spade tip
iron (see figure 2). Touch the connection with the flat side of the tip. .After tne
fltrx 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 arorrnd the connection. Do not use too rnuch solder.
Use a little and watch it flow. Solder is like spice for cooking, donrt use too
much.

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 rnaterial will turn. brown.
Rernove the iron before this happens. One hobbyist cor:nts the bubbles that pop
in the solder. He for:rrd seven to nine bubbles insured good solder flow without
over hea ting.
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The eMB-lZ Motherboard is designed to conforrn with the S-100 (WAMECOIV)
b"" i;;tfigures 3A,38). In this b-us there are 18 pins not otherwise used'
These pins are available for non-standard configu-ratio-ns-' It is advisable to

carefuliy consider any rnodification since this will lirnit board usage to a
rnodified systern. U a futt l2 connector systern is not being rnalle, Plt^the
connectors as close to the input connections as possiblg. f fte .ONAB- 

l2 is shorter
than manv rnotherboards on the rnarket. Therefore, it is Possible that the
Ofi;fi;?iuii,""t without terminition.-Try to operate wilhout terrnination. rf
satisfactory operation is obtained, donrt terrninate. The passive RC network
that Warneco has designed is better than any active terrnination design on

the rnarket in that the network does not load the lines during static signal
conditions.PlaceterrninationonlyonlinesrnarkedwithXinfigure3A.

Parts List

Conn I- 12

c t-c6
c7 -c52
R I -R45
UI
IJ?
U3

I00 pin connector (any br-and-t|rlt has 0. 125" spacing
Uetwle' pins in a row- and 0. 250'r spacing between rows)
22 Vfd tantalum electrolytic capacitors
0.01 Ufd disc or tubular capacitors
f 20 Ohrn I l4 Watt carbon reeistors
32OT-I2 or 79LZ negative 12 volt regulator
340T-5 or 7805 positive five volt regulator
34OT-I2 or 78lZ positive l2 volt regulator

Tools and-supPlies needed for construction of QMB-12

Multirneter
?5 Watt fine tip soldering iron
Bottle flux cleaner
Pair needle nosed pliers
Xacto knife
Pair diagonal cutting pliers
Botdle rosin soldering fluc
RolI solder (rosin core 0.03I'r or 0.040t' diarneter)
RoII solder wick
Magnifying glass
Strong light

I. As?srnbly of QMB-12

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

bZ. Using a strong light and a rnagnifying glass, very carefully check all
Ieads on the top of the board (this is the side rnarked rtcornponent side" ). If
any slivers are found, carefully cut and scrape thern with an Xacto knife.
Ttre underside of the board will be checked after assernbly.

I-3. Place the QMB-12 rnotherboard comPonent side uP 8o that the words

"cornponent side" are on lqv/s3 left. Insert all appropriate 100 pin connectors.
tf less thanI2 connectors are to be installed, place thern in succeesive locations
frorn left to right on the board.
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s-100 (wAMECO) BUS DESCRIPTToN
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s-100 (wAMEco) lJus uEscRlPTrol\
Pin Mnemonic Enabled State

z

I *8 VoLts

+ 16 Votrs NA

XRDY

Description

Unregulated +8 Volts DC.
This voltage should not be
less than *8 or greater than
i I I volts.
Unregulated +16 Volts DC.
This voltage should not be
less than fl5 or greater
than f 20 Volts.

Causes CPU to enter WAIT
state when enabled.
Vectored Interrupt priority 0
Vectored Interrupt priority I
Vectored Interrupt priority 2
Vectored Interrupt priority 3
Vectored Interrupt priority 4.
Vectored Interrupt priority 5
Vectored Interrupt priority 5
Vectored Interrupt priority 7
Not used
Not used
Not-used
Not used
Not used
Not used
The eight status line buffers
on the CPU board enter the
high irnpedance state when
enabled.
The six cornrnand/control
line buffers on the CPU board
enter the high irnpedance
state when enabled.
Gornbined with address in an
AND gate on a mernory board
which causes the PROTECT
flip-flop to be cleared.

Indicates the CPU is single
stepping.
The l5 address line buffers
on the CPU board enter the
high irnpedance state when
enabled.
The eight data-out lines on
the CPU board enter the high
irnpedance state when enabled.
Buffered TTL CPU phase 2
clock.
Buffered TTL CPU phase I
cIock.
CPU board "Hold Acknowledge"
to HOLD-H input.
CPU output showing a WAIT
state is occuring.

NA

vI0
vrl
vtz
v13
vI4
v$
vr6
vr7

STAT DISABLE

4
5
6
7
8
9

l0
ll
tz
l3
t4
I5
l6
t7
l8

Low

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

19

20

ZL

z5

z6

C /C DISABLE Low

UNPROTECT High

22

SS

ADDFTT'SFI

D6-D3ET,

6z

6t
PHLDA

PWAIT

High

Low

Low

High

High

High

High

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

z8

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

45

46

47

48

49

Pin Mnernonic Enabled State Descri

CPU output showing that
Interrupts are enabled.
Address Bit 5
Address Bit 4
Addreqs 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 2 to CPU
Data In Bit 3 to CPU
Data In Bit 7 to CPU
CPU output indicating it is
performing 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 Memory
Read cycIe.
CPU status signal indicating
the CPU is halted.
A buffered 2 MlHrz clock for
general use.
Ground (cornrnon)
(Same as pin I )
Unregulated-15 Volts DC.
This voltage should not be
greater than -15 or less than
-20 Volts.
Sense Switch Disable disables
CPU board data input buffers
so that CPU can read sense

PINTE

A5
A4
A3
At5
Al2
A9
DOI
DO0
Al0
DO4
DO5
DO6
Dtz
D13
Dt7
SMT

SOUT

SINP

SMEMR

SHLTA

CLOCK(ZMHz)

GND
*8 Vo1ts
- l6 Volts

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

50
5l
52

53 ssiF-DsB Low

54

55
56
57
58
59
60
6l
6z
63
64
65
66
67

E:XTTETT

PHANTOM
Figure

Low

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

38 (continued)

switches.
Front panel generated
clear signal.
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Used for Memory Bank
(or for SOLgSysterns)

rlo
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Pin #

s-100 (wAMECo) BUS DESCRTPTToN

Mnemonic Enabled State

(Cont. )

Description

68 MWRITE High

Low

High

High

Low

Low

Low

Low

High

Low

Low

CPU output showing Data
Out Bus data is to be wiitten
into the memory selecteo oy
the address lines,
Showg Protect Status of
selected rnemorv.
Combined with address in an
AND gate on a rnernory board
which causes the PROTECT
fliP-floP to be set.
Front panel indication that
CPU run instruction has been
input.
Causes the CPU to enter the
WAIT state when enabled.
lf interrupts have been en-
abled causes the CPU to enter
the Interrupt Acknowledge
condition at the conclusion of
the current .instruction.
CPU input which causes a
HOLD status to occur. DMA
transfer request signal is
FHo.trD.
CPU board system reset
signal.
CPU output showing the start
of a new rnachine cycle. This
signal is used on the CPU
board to enable the loading
of the System Status Latch.
Indication that data oir the
Data Out Bus is to be written
either to a rnemory or an
I/O device.
Indication to the selected
rnemory or I/O device that
the CPU expects data on the
Data In Bus.
Address Bit 0
Address Bit I
Address Bit 2
Address Bit 6
Address Bit 7
Address Bit 8
Address Bit l3
Address Bit 14
Address Bit I I
CPU Data Out Bit 2

CPU Data Out Bit 3

CPU Data Out Bit 7
Data In Bit 4 to CPU
Data In Bit 5 to CPU
Data In Bit 5 to CPU

69

70

P3

PROTECT

RUN

PRDY

Fitrr

trffi'EF

trRffiffi
PSYNC

7L

7Z

73

74

75

76

77 frytr

?8 PDBIN

AO
AI
A2
A6
A?
A8
A13
Al4
Alt
DO2
DO3
DO7
DI4
DI5
D16

Figure

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

3R (continued)

79
80
8l
8Z
83
84
85
86
87
88
89
90
9l
92
93
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S-100 (WAMECO) BUS DESCRIPTION (Cont. )

Pin # Mncrnonic Enabled State Dcccription

94 DII
95 DIO
96 SINTA High

97 SWO Low

98 SSTACK High

High Data In Bit I to CPU
tligh - Data In Bit 0 to cPU

CPU Interrupt Acknowledge
Signal
CPU output indicating the
current cycle inVolveg
writlng to a memory or
I/o device.
CPU output indicating the
address bus contains the
stack address and the current
cycle will have a stack
operation.
Power On Glear reget signal
Ground (common)

ee Fete
T OO GND

Low
NA

Figure 38 (continued )
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T-4' After inserting all connectors, place a book or other stiff object on topof the connectors. Hold the board to the book and turn thern over so that theunderside of the board is up.

I-5: Appiy the flux to all connector pins and then solder the two end pins ofeach connector while pressing the board down. This will ensure that the con-nector is rnounted flat against the board. When all the connectors have beentacked in place, finish soldering all the other pins on the connectors.

I-6. If the terrnination networks are to be installed, bend the leads of theresistors and capacitors so they wiII fit on the board. Because the resistorsand capacitors are closely posiiioned on this board, it is suggested that theirleads be bent using a sirnple jig. Groove a piece 
"i z /lt' ;ij. wood down thecenter to a width equal to the length of the resistor (approxirnately 9/32',1.Cut a shallow slot perpendicular io the resistor slot.'pta"" tt" resistor soits body is in the groove with its leads in the srnall slots on each side. press

down on the leads (see figure 4).

Figure 4. Lead Bending Jig

r:J. rf the capacitors are axial cased, forrn them as detailedrf disc capacitors are used, bend the lead as shown in figure
so that it is centered over the groove and is perpendiculir 1ejig and bend the leads.

for the resistors.
5. Place the disc
the surface of the

8

Figure 5. Disc Capacitor



CAUTION

Before soldering any cornponents on the
the cornponents are placed to terrninate

board, doublecheck to ensure
the proper line.

that

Figure 6

I-8. Place the QMB-12 rnotherboard con-rponent side up so that the wordsrrcornponent side't on the board are to Xhs reft. Cornpare figure 5 with the right side
of the QMB-12. Rows A-F cornprise the mounting points for the RC termination
network for the QMB-12. Alternate rows are used, i.e. A,C,E and B,D,F.
Rows B, D, F terrninates pins 53-99. Rows A, C, E terrninates_ oins 3-49.

I-9. To terrninate a particular line, select the proper row (A for 3-49, B
for 53-99) and count down frorn the top or up frorn the bottom the proper
number of holes. Dontt forget that the first pin on top is 3 or 53, the first
pin on the bottorn is 49 or 99.

I-10. After locating the proper hole in row A or B, find the cornpanion set
of holes in row C or D. Place one lead of a termination resistor in the proper
row AB hole and the other lead in the proper right hand hole of row CD. Push
the resistor fully into the board and bend the leads so the resistor will stay in
place until it is soldered.

I-It. There are two rows of resistors and two rows of capacitors in the
terrnination network. Since these rows overlap, it is easier to do one row

I
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at a tirne' Finish inserting all terminationresistors iq th-e--rowstarted. Turnthe board over and solde""trti-- 
"orrtponents tothe board. ctip the excess Ieadswith the diagonal pliers. Repeat this process with the othei"t* or resistors.

r-lz' After the resistors are in place, it is easy to finish the terrnination.Place a capacitor lead in the left hand hole of row cD and the other lead inthe corresponding hole of row EF. After each capacitor is put in place, bendthe leads to hold it in place until it is sold"r"J. rnsert ail terrnination capacitorson the row cD started. Turn the board over and solder trru cotrponents to theboard' clip the excess leads with the aiagoJ pliers. Repeat this processwith the other row of capacitors.

I-I3. If regulated voltages are needed for the kluge area, install the needed
regulators and tantalum capacitors as shown on figure 8, Parts Placement.
Insure the polarity of the tantalums are correct when installed on the board.

I- 14. When all cornponents have been soldered in place, clean off the flgx
with fiux cleaner.

II. Inspection and Testing

II-1. Using a strong light and the magnifying glass look at all lines and solder
connections for g91d :"19e.r.joints, missed solder joints, solder bridges, andslivers. Correct the bad joints and rnissed solder-joints \ resofa"tir-g.'fiirryslivers are found, cut and scrape thern with an Xacio knife. Use the solderwick and soldering to rerrrove any solder bridges found. Cover the solderbridge with flux and place a clean piece of solder wick on top of the bridge.Place the soldering iron on top of the solder wick and hold "tttit solder is seenflowing up into the solder wick. Rernove the iron and wick. Check to see ifthebridge has been cornpletely rernoved. If not, repeat the process until thebridge has been rernoved. Clean the flux off the Uoa-ra with flux cleaner.

II-?. Slivers are hairline traces between norrnal traces. These occur very
infrequently on well rnade boards. However, if they are found. cut and scrapethern off the board.

II-3. When the visual inspection is cornpleted, check the three voltage linesto ensure they are not shorted to each other or ground.. If shorts are foundbetween the voltage lines or between the voltagJlines and groqnd, reinspectbetween the lines at each end of the board. It is possible thlere are sliversthat were not detected during the earlier inspecti.on. tf.e nexi ct ect will befor shorts between the lines, There are onli two sets that should be shorted(l to 5l and 50 to 100). The fastest way to cieck for shorts is to walk theprobes of the rnultirneter (set to Rxl) down the input connections on the 1911hand side of the board. Before walking the probes, place the probes on *l5V(pin 2) and pin 3. Check for short. chEck -isv (pin'sz) 
"ttJpii-s3 for short.To walk the probes, place the probe,s in the top connection in each row of theinput conne'ction points (pins 3 and,53), check ior short. Move the left probe frorn

3 to 4. Check for short. Move thb right probe frorn 53 to 54. Check fo^r short.
Repeat the above_steps, rno,ving the piobes alternately until you have cornpletedall pins. If any shorts are found, inspect the lines and corrett the solder
bridges or slivers as outlined in paragraphs II-l andll-2.
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II-4. The Iast inspection before connection to the rest of the cornputer is
the open test. Using the rnultirneter (set to R x l), check each line frorn
end to end. Donrt try to rrleasure between the input connection and grorrnd
if the line is terrninated. The capacitor in the RC network will rnake the line
aPpear as an open (infinite) resistance. In all cases, rrleasure between the
input connection and the left hand side of the RC network line. If an open is
found, cut a short piece of solid copper wire, apply flux to the area oi th" op"rt
circuit and solder the wire across the open. Clean the area with flux clean-er
and recheck.

IJ-5. The QMR-12 is now ready to be connected to the rest of the cornputer.
The top power lead is - Iff, the center is *8V, ?nd the bottorn is + l5V.

T-her_e- are six_ ground points on the input side of the board. Multiple grounds
should be applied frorn different points in the cornputer. Use the iariest wire
that will fit in the holes.

II-6. When connecting circuit wires to the QMB-12, double check before connecting
each one that the wire is the correct one for the hole.

UI. General

HI-1. The Kluge area on the lower right side of the QMB-12 is provided for
experirnental purposes. There are six ground points plus multiple connection
points for the three regulated voltages that may be hardwired to for power.

rrr-2. This \{-ameco product is guaranteed for a period of 90 days frorn dateof purchase frorn your dealer against defects in manufacturing. Upon receipt
of the defective board by Warneco Incorporated, prepaid freig"ht or rnailing,
the defective board witl be cheerfully rJplacea. 'ifre^guaranty- is lirnited to
replacernent of the board (and parts if parts were 

"r:pptiea by Wameco) even
though the boardrnay be defective through negligencJ ir, .rr"rrrrfacturing orthrough other fault.

III-3. For reference front and rear photos of the QMB-I2 board before parts
installation are furnished (see figures ZA, ZB).

III-4. We sincerely hope that the QUIET MOTHER.ppq wiII give you long and
satisfactory service. If you have any problerns wit^h'ile aM-g -Ii,, or if "you just
want to cornrnent on the board, please write to rne personally.

G\on^wqlEc
il::3J#',"'" l1
Warneco Inc.
3107 Laneview Drive
San Jose, Ca. 9513?
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Figur-e 7iA. QMB-12 Quiet Motheralul Mother Board Cornporrent Side
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Figure 8. QMB-12 Parts placernent


