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WARNNING
Contact with voltages present in this power supply may cause serious or fatal injuries.

Read manual completely before attempting to install or operate.
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LIMITED WARRANTY - THE FOLLOWING CONSTITUTES THE ENTIRE WARRANTY BY UNITEK EQUIPMENT INC., AND
ALL OTHER EXPRESS OR IMPLIED WARRANTIES ARE SPECIFICALLY EXCLUDED

Equipment sold by UNITEK EQUIPMENT INC. (hereafter called UNITEK EQUIPMENT) is warranted as stated below. Subject to the
exceptions and upon the conditions specified below UNITEK EQUIPMENT agrees to correct, either by repair, or at its election, by
replacement, any defect of material or workmanship which develops within ONE (I) YEAR after delivery of the equipment (parts) to the
original PURCHASER by UNITEK EQUIPMENT or by an authorized representative of UNITEK EQUIPMENT, provided that
investigation and inspection by UNITEK EQUIPMENT discloses that such defect developed under normal and proper use. I n  no case
shall UNITEK EQUIPMENT's liability exceed the price of the equipment. The following conditions apply to this warranty:
(A) All equipment claimed defective must be returned to UNITEK EQUIPMENT, TRANSPORTATION CHARGES PREPAID, and will
subsequently be returned to the PURCHASER with the transportation charges prepaid.
(B) UNITEK EQUIPMENT makes no warranty concerning components or accessories not manufactured by it, such as transistors, fuses,
optics, batteries, etc. However, in the event of the failure of any component or accessory not manufactured by UNITEK EQUIPMENT,
UNITEK EQUIPMENT will assist the PURCHASER in obtaining, from the respective manufacturer, whatever adjustment is reasonable
in light of that manufacturer's warranty.
(C) All expendables, such as electrodes, are warranted only for defects in material or workmanship which are apparent upon receipt by
the customer. The  warranty is negated after the initial use.
(D) UNITEK EQUIPMENT shall be released from all obligations under its warranty in the event repairs or modifications are made by
persons other than its own service personnel, or an authorized representative's personnel, unless such repairs are made with the written
consent of UNITEK EQUIPMENT in accordance with procedures outlined by UNITEK EQUIPMENT.
(E) UNITEK EQUIPMENT expressly disclaims any liability to its customers, representatives, or to users of its products, and/or to any
other person(s) for consequential damages of any kind or from any cause whatsoever arising out of, or in any way connected with, the
manufacture, sale, repair, replacement of, or use of its products.
(F) Representations and warranties made by any person, including representatives of UNITEK EQUIPMENT, which arc inconsistent or
in conflict with the terms of this warranty, including but not limited to the limitation of the liability of UNITEK EQUIPMENT as set forth
above, shall not be binding upon UNITEK EQUIPMENT unless reduced to writing and signed by an Officer of UNITEK EQUIPMENT
INC.
(G) This Warranty shall be governed by the Laws of the State of California. Claims for damage in shipment must be filed promptly with
the transportation company.
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ERRATA 996-050, REV A U N I B O N D  II USER'S MANUAL

IS:

Page 27, Paragraph 8.02.05,
Voltage Listing:
+14.25 to +15.57 volts at (+) side of C24.

-14.40 to -15.60 volts at (-) side of C23.

+16.75 to +19.25 volts at (+) side of C27.

+85.00 to +95.00 volts on collector (case) of
Q16 - Q22.

Page 27, Paragraph 8.02. Last sub-
paragraph is 8.02.05.

SHOULD BE:

+14.25 to +15.57 volts at (+) side of C24.

-14.40 to -15.60 volts at (-) side of C23.

+16.75 to +19.25 volts at (+) side of C27.

Add new sub-paragraph:
8.02.06. Set the pulse duration to ".07." Select
voltages and measure levels as follows:

SELECT VOLTS M E A S U R E  016 - 022

3.99
2.99
2.00
1.99
0.99
0.00

170V ±5V
143V ±5V
115V ±5V
170V ±5V
120V ±5V

70V ±5V

Unitek Miyachi Corp. ■ 1820 S. Myrtle Ave. ■ Monrovia ■ CA 91017 ■ (818) 303-5676
Page 2 of 2
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1 . 0 0 . DESCRIPTION

1.01. F E AT U R E S  -  The Model UB2, Unibond I I  Power Supply, Stock No. 1 -191-01 ,  i s
speci f ica l ly  designed f o r  use wi th  e i t h e r  t h e  Unitek Model 40 ,  4 6 ,  8 6 ,  8 7 ,  127 o r  147
Paral le l -Gap Weld Heads. T h e s e  systems a re  used t o :  terminate  f i n e  wire,  on mi,144.417,
components; bond ribbons t o  microwave deVices; j o i n  f la tpack  leads  t o  pr inted c i r c u i t
boards; o r  bond f i n e  w i r e  o r  r ibbon t o  t h i n  f i l m  o r  t h i c k  f i l m  substrates.

•—•
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1 • • •
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Figure 1 -  Unibond I I  w i t h  Output  Transformer and o p t i o n a l  Meter  Accessory.

1.02. T h e  Unibond i s  a  d u a l  mode Constant  Power/Constant Vo l tage  Power Supp ly.
The ou tpu t  PULSE AMPLITUDE and DURATION a r e  se lec ted  u s i n g  t he  conven ient  d i g i t a l
thumbwheel sw i tches  l o c a t e d  on  t h e  f r o n t  pane l .  T h e  Unibond 's  e x c l u s i v e  s o l i d  s t a t e
design uses a  c a p a c i t o r  bank as  a  low impedance c u r r e n t  source  r a t h e r  t h a n  bu l ky  and
expensive t o  ma in ta in  b a t t e r i e s .  I n  t h e  VOLTAGE FEEDBACK Mode, t h e  o u t p u t  v o l t a g e  i s
regulated so t h a t  t h e  p r e s e t  PULSE AMPLITUDE i s  con t inuous ly  main ta ined  a t  the ,  remote
sensing p o i n t  which i s  u s u a l l y  a t  t h e  e l ec t r odes .  I n  t h e  VOLTAGE +  CURRENT Feedhack_
Mode, t h e  PULSE AMPLITUDE i s  increased o r  reduced b y  a  maximum f a c t o r  o f  two.  i n  an
e f f o r t  t o  m a i n t v o l t a g e ,  the c u r r e n t - v o l t a g e  p roduc t  d e f i n e d  b y  t h e  PULSE AMPLIIUDE _and WELD
RESISTANCE Se lec to r s .  F o r  a  more d e t a i l e d  exp lana t i on .  s e e  t h e  Theory o f  Operat ion.
Paragraphs 2 .10  and 2 . 11 .  T h e  VOLTAGE + CURRENT Feedback Mode d r a m a t i c a l l y  improves
the cons is tency  o f  t h e  we ld ing  r e s u l t s  i n  those a p p l i c a t i o n s  where t h e  p h y s i c a l  p a r a -
meters o f  t h e  p a r t s  v a r y  and /o r  t h e  p l a s t i c  zones o f  the  m a t e r i a l s  a r e  narrow w i t h
respect t o  temperature.  i . e .  coppe r.

1.03 A n  OPTIONAL Model UBM, Meter  Accessory, Stock No. 10-266-01,  a l lows the  user
to determine the  resistance o f  the  welding load,  which includes t h e  electrodes and
the weldments. T h i s  Meter i s  required i f  t h e  user intends t o  correct ly  use t h e
Unibond I I  i n  the  VOLTAGE +  CURRENT Feedback Mode. T h e  Meter i s  only  used t o  d e t e r -
mine o r  confirm t h e  weld schedule f o r  a  given appl icat ion.  S i n c e  no p a r t i c u l a r  pur -
pose i s  served by leav ing the  meter permanently connected t o  the  Unibond I I ,  i t  i s
suggested t h a t  one o r  two meters be purchased f o r  each production l i n e .

-  1 -



2.00.  S P E C I F I C AT I O W

2.01.

2.02.

19ms
10ms ims

39ma

9

I L i I I I I I

FEEDBACK MODES -  VOLTAGE or  VOLTAGE + CURRENT Feedback.

OUTPUT -

ALLOWABLE
SETTINGS

AMPLITUDE
volts

DURATION
milliseconds

0.01 -  0 .99
1.00 -  1 .99
2.00 -  3 .99

1.0 -  79
1.0 -  39
1.0 -  19

2.03. R I S E  TIME -  0 . 5  mil l iseconds, nominal.  R i s e  Time may t y p i c a l l y  vary  from
0.4 t o  0 . 6  ms depending upon the  Pulse Amplitude and the  impedance o f  the  load.  R i s e
Time can increase t o  1 . 5  ms under oxidized workpiece condit ions and i s  i n d i c a t i v e  o f
a poor weld. R i s e  Time i s  a  c r i t i c a l  parameter.

2.04.  M A X I M U M  OUTPUT CURRENT -  1000 amps, peak.  8 0 0  amps f o r  19  mil l iseconds.
400 amps f o r  39 mil l iseconds.
200 amps f o r  7 9  mil l iseconds.

2.05. M A X I M U M  SECONDARY LOOP RESISTANCE -  Which can be connected t o  the  Output
Transformer i s  1 . 7  mil l iohms, look ing  back i n t o  the  Output Transformer from the  sens-
ing point ,  usua l l y  t h e  electrodes o f  the  welding head. T h e r e f o r e  the  resistance o f
either t h e  Model 40 ,  4 6 ,  86  8 7 ,  127 ,  o r  147 and any cabl ing must be  less  than 1 . 5
milliohms. E x c e s s i v e  weld head resistance may mean a  reduction i n  the  maximum output
voltage, s ince  t h e  Unibond cannot generate more than 5 . 2  v o l t s  a t  the  terminals  o f
the Output Transformer.

2.06. R E P E T I T I O N  RATE -  30 t o  250 welds per  minute, continuous.
30 t o  500 welds per  minute, i n t e r m i t t e n t .
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I I l l , -
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Figure 2  -  Repet i t ion  Rate vs .  Output Voltage using a  welding head and
cables, w i t h  a  resistance o f  l ess  than 1 .5  mil l iohms, connected t o  a  5
milliohm load.
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2.07. L I N E / L O A D  REGULATION -  I n  the VOLTAGE FEEDBACK Mode, t h e  Line Regulation o f
the Unibond i s  1% t o t a l  f o r  a  t13% change i n  input l i n e  voltage. T h e  Load Regulation
is 1% f o r  an 800 amp change i n  output current .  T h e  response t ime i s  approximately
0.5 ms.

2.08. ACCURACY -  The absolute accuracy o f  the  PULSE AMPLITUDE Thumbwheel set t ings,
measured a t  the sensing point ,  i s  13% o f  set t ing ,  15  mv, i n  the VOLTAGE FEEDBACK
Mode. T h e  output voltage f o r  any given set t ing w i l l  repeat wi th in  0.1%. T h e  width
of the output pulse w i l l  be  l i n e a r  wi thin 0.05 ms o f  the value se t  on the PULSE WIDTH
Thumbwheels.

2.09. V O LTA G E  FEEDBACK MODE -  I n  t h i s  mode, t h e  Unibond w i l l  maintain constant
voltage, a t  the sensing point ,  a s  preset on the PULSE AMPLITUDE Thumbwheels. WHEN
THE UNIBOND I I  I S  USED IN  THE VOLTAGE FEEDBACK MODE ITS OUTPUT WILL BE IDENTICAL TO
THAT OF THE UNITEK UNIBOND I ,  Stock Numbers 01-124-01 through 05,  AND OUTPUT
TRANSFORMER, Stock Numbers 9-001-01 o r  10-105-01 through 04 ,  OPERATED IN  THE MANUAL
MODE.

2.10. V O LTA G E  + CURRENT FEEDBACK MODE -  I n  t h i s  mode, t h e  Unibond w i l l  continuous-
ly increase the  Pulse Amplitude t o  a  maximum o f  twice,  o r  reduce i t  t o  a  minimum o f
one-half, o f  the value preset on the  Pulse Amplitude Thumbwheels i n  an e f f o r t  t o
maintain the output voltage-current product as indicated i n  Figure 24.  T h i s  Mode i s
designed t o  be e f f ec t i ve  f o r  Weld Resistances between 1 and 15 milliohms. T h e  r e -
sistance connected between the  Output Transformer Terminals and the  Welding Load
should not exceed 1 . 5  milliohms. T h e  resistance o f  the Models 40 ,  4 6 ,  8 6 ,  8 7 ,  127 ,
and 147 Weld Heads a re  1 .5  milliohms o r  less .  T h e  performance o f  the system w i l l  be
reduced as the resistance between the  Terminals o f  the Output Transformer and the
Sensing Point i s  increased o r  i f  the  Weld Resistance i s  less  than 5  milliohms.

2.11. V O LTA G E  + CURRENT FEEDBACK MODE -  HOW I T  WORKS -  The welding process uses
both heat  and pressure t o  form a  weld. Electrode pressure i s  used t o  force the  metals
together. H e a t ,  generated by the  resistance o f  the workpieces t o  the  f low o f  e l e c -
t r i c i t y,  e i t h e r  melts the material  a t  the in ter face  o r  a t  l eas t  reduces i t s  strength
to a  leve l  where the  surface becomes p l a s t i c .  When the  f low o f  current stops, t h e
electrode force i s  maintained f o r  the  f ract ion  o f  a  second required f o r  the  weld t o
cool and s o l i d i f y.

Figure 3  i l l u s t r a t e s  why the  workpieces melt  a t  t h e i r  i n t e r -
face. T h e  surfaces o f  metal a r e  qui te  rough i f  they are  ex -
amined on a  molecular scale.  When the  metals a re  forced
together with a  r e l a t i v e l y  small  force  some o f  the peaks make
contact. O n  those peaks where the  contact pressure i s  s u f f i -
ciently high the  oxide layer  breaks, forming a  l imi ted number
of metal- t o -metal bridges. T h e  weld current i s  distr ibuted
over a  large area as i t  passes through the  bulk metal.  A s  i t
approaches the  in ter face ,  t h e  current i s  forced t o  f low
through these meta l l ic  bridges. T h i s  "necking down" increases
the current density,  generating enough heat  t o  cause melt ing.
As the  f i r s t  o f  these bridges melt  and collapse, new peaks
come i n t o  contact, forming new bridges and addit ional  current
paths. T h e  resistance o f  the  molten metal i s  higher than tha t
of the  new bridges, so  t h a t  the  current f low t ransfers  from
bridge- to -bridge. T h i s  process continues u n t i l  the  e n t i r e
interface i s  molten. When the  current stops, t h e  electrodes
rapidly cool t h e  molten metal which s o l i d i f i e s ,
forming a  weld.

CURRENT

Figure 3



WELDING RESISTANCE

F i g u r e  4

Rtb 1

c 1

e2

r c 2

tb2

A r I Z r i

F i g u r e  4  shows  t h e  m e c h a n i c a l  a n d  e l e c t r i c a l  e q u i v a l e n t s  o f  a  t y p i c a l  w e l d .
The e l e c t r o d e  f o r c e  i s  r e l a t i v e l y  l o w  s o  t h a t  t h e  c o n t a c t  r e s i s t a n c e  be tween  t h e  e l e c -
t rodes  a n d  t h e  r i b b o n ,  R  1  a n d  R c 2 '  r e m a i n s  h i g h  w i t h  r e s p e c t  t o  t h e  r e s i s t a n c e  o f  t h e
workp ieces ,  R t  and  R b .  T h e  c o n t a c t  r e s i s t a n c e s  be tween  t h e  t w o  w o r k p i e c e s .  R t h i  a n d
Rtb2• a r e  a l s o  l a r g e r  t h a n  R t  o r  R b ,  b u t  a r e  u s u a l l y  o f  t h e  same m a g n i t u d e  a s  R c l  a n d
Rc2* A s  t h e  w e l d  c y c l e  p r o g r e s s e s ,  t h e  h e a t  g e n e r a t e d  a t  t h e  i n t e r f a c e  be tween  t h ee l e c t r o d e s  a n d  t h e  r i b b o n  causes  t h i s  i n t e r f a c e  t o  become " p l a s t i c "  a n d  t h e  e l e c t r o d e s
" s e a t "  t h e m s e l v e s  i n t o  t h e  m a t e r i a l  c a u s i n g  t h e  c o n t a c t  r e s i s t a n c e  t o  become q u i t e
low.  S i m u l t a n e o u s l y  t h e  h e a t  g e n e r a t e d  b y  c u r r e n t  f l o w i n g  t h r o u g h  R4b1 a n d  R f h 2  m u s t
be s u f f i c i e n t  t o  cause  t h e  f a y i n g  s u r f a c e  o f  t h e  w o r k p i e c e s  t o  f o r m  b o n d .  I t  i s  n o t
uncommon f o r  t h e  r e s i s t a n c e  be tween  t h e  e l e c t r o d e s  a t  t h e  e n d  o f  t h e  w e l d i n g  c y c l e  t o
be l e s s  t h a n  o n e - t h i r d  o f  t h e  i n i t i a l  r e s i s t a n c e .  I n  t h i s  case  t h e  change  i n  c o n t a c t
r e s i s t a n c e s  masks t h e  i n c r e a s e  i n  t h e  r e s i s t a n c e  o f  t h e  w o r k p i e c e s  c a u s e d  b y  t h e  i n -
creased t e m p e r a t u r e .  T h e  w e l d i n g  r e s i s t a n c e  changes  a s  i n d i c a t e d  i n  F i g u r e  5 a .

F i g u r e  5

WELDING RESISTANCE

(a)

POWER

(b)

TEMPERATURE
OR ENERGY

WELD T IME_. . ,

(c)

F i g u r e  5 a  i l l u s t r a t e s  t h e  r e s i s t a n c e  be tween  t h e  e l e c t r o d e s ,  a s  a  f u n c t i o n
o f  t i m e .  d u r i n g  a  n o r m a l  p a r a l l e l  g a p  w e l d .  A t  t h e  b e g i n n i n g  o f  t h e  w e l d .  t h e  c o n t a c t
r e s i s t a n c e s  be tween  t h e  e l e c t r o d e s  a n d  t h e  t o p  we ldment  a n d  b e t w e e n  t h e  t w o  we ldmen ts
are r e l a t i v e l y  h i g h .  A s  t h e  m a t e r i a l s  b e g i n  t o  f l o w ,  t h e s e  r e s i s t a n c e s  d r o p  c o n s i d e r -
ab ly  more  t h a n  t h e  i n c r e a s e  i n  r e s i s t a n c e  caused  b y  t h e  i n c r e a s e  i n  t e m p e r a t u r e  o f  t h e
weldments.  I n  a  c o n s t a n t  v o l t a g e  a p p l i c a t i o n .  t h e  c u r r e n t  w i l l  c o n t i n u e  t o  i n c r e a s e
as t h e  t o t a l  w e l d i n g  r e s i s t a n c e  d e c r e a s e s .  S i n c e  t e m p e r a t u r e  a n d  e n e r g y  a r e  t h e  i n t e -
g r a l  o f  power  w i t h  r e s p e c t  t o  t i m e .  t h e  h e a t i n g  r a t e  n e a r  t h e  e n d  o f  t h e  w e l d i n g  c y c l e
i s  c o n s i d e r a b l y  g r e a t e r  t h a n  a t  t h e  b e g i n n i n g  o f  t h e  c y c l e .  a s  i l l u s t r a t e d .

F i g u r e  5 b  shows t h e  power  d e l i v e r e d  t o  t h e  w o r k p i e c e s  i n  a  C o n s t a n t  V o l t a g e
System. N o t e  t h a t :

- 4 -



Power =  V o l t a g e  x  C u r r e n t  =  ( V o l t a g e ) 2  /  R e s i s t a n c e

Tempera tu re  =  k  x  E n e r g y  =  k  x  Power  x  T i m e

The E n e r g y  d e l i v e r e d  t o  t h e  w o r k p i e c e s  i s  i l l u s t r a t e d  i n  F i g u r e  5 c .  I t  i s  a p p a r e n t .
f rom F i g u r e  5 c ,  t h a t  i n  a  C o n s t a n t  Vo l t a g e  Sys tem  w h e r e  t h e  t h e  c o n t a c t  r e s i s t a n c e
c o n t r o l s  t h e  w e l d i n g  r e s i s t a n c e .  t h e  power  d e l i v e r e d  t o  t h e  w o r k p i e c e s  i s  much g r e a t -
er  a t  t h e  e n d  o f  t h e  c y c l e  t h a n  a t  t h e  b e g i n n i n g .  T h e r e f o r e .  i t  becomes v e r y  d i f f i -
c u l t  t o  compensa te  f o r  s m a l l  c h a n g e s  i n  t h e  p h y s i c a l  p a r a m e t e r s  o f  t h e  w o r k p i e c e s  a n d
e l e c t r o d e s .

F i g u r e  6

WELDING RESISTANCE

-up- WELD TIME -10-

( a )

TEMPERATURE
POWER O R  ENERGY

(b)
+-WELD T I M E

F i g u r e  6  i l l u s t r a t e s  t h a t  a  C o n s t a n t  V o l t a g e  S y s t e m  i s  i d e a l  f o r  t h o s e  c a s e s
where t h e  w e l d i n g  r e s i s t a n c e  r e m a i n s  c o n s t a n t  o r  i n c r e a s e s  d u r i n g  t h e  w e l d i n g  c y c l e .
As shown i n  F i g u r e  6 b  t h e  p o w e r  i s  l o w e s t  a t  t h e  e n d  o f  t h e  c y c l e  a n d  i s  a l m o s t  c o n -
s t a n t .  w h i c h  means t h a t  t h e  e n e r g y  a n d  t e m p e r a t u r e  a r e  c h a n g i n g  a t  n e a r l y  c o n s t a n t
r a t e s .  T h i s  makes t h e  p r o c e s s  e a s i e r  t o  c o n t r o l .

A C o n s t a n t  C u r r e n t  S y s t e m  c o n t i n u e s  t o  d e l i v e r  i n c r e a s i n g  amounts  o f  p o w e r
to  t h e  w o r k p i e c e s  s i n c e  t h e i r  r e s i s t a n c e s ,  l i t h i  a n d  R t h 2 ,  c o n t i n u e  t o  i n c r e a s e  d u r i n g
the  w e l d i n g  c y c l e .  I n  a  C o n s t a n t  C u r r e n t  S y s t e m ,  t h e ' M w e r  i n c r e a s e s  a t  t h e  same r a t e
as t h e  r e s i s t a n c e  i n c r e a s e s .  T h i s  s y s t e m  i s  d i f f i c u l t  t o  c o n t r o l  s i n c e  maximum p o w e r
i s  d e l i v e r e d  t o  t h e  w o r k p i e c e s  a t  t h e  c r i t i c a l  t i m e  a s  i n d i c a t e d  b y  F i g u r e  5 c .  A
second p r o b l e m  i s  t h a t  t h e  e n e r g y  d i s s i p a t e d  a t  t h e  i n t e r f a c e  b e t w e e n  t h e  e l e c t r o d e s
and w o r k p i e c e  i n  t h e  b e g i n n i n g  o f  t h e  c y c l e  i s  u s u a l l y  s u f f i c i e n t  t o  c a u s e  s p i t t i n g
a n d / o r  s t i c k i n g  w h i c h  w i l l  r e d u c e  t h e  e l e c t r o d e  l i f e .

F i g u r e  7
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In a  Constant Power System, F igure  7 .  t h e  power w i l l  remain constant regard-
less o f  what changes occur i n  the  welding resistance.  T h i s  makes t h e  process eas ier
to control  whenever:

1. T h e  c o n t a c t  resistance i s  la rge  wi th  respect t o  the  resistance
of the  workpieces.

2. T h e  workpieces h a v e  very narrow " p l a s t i c  zones" such as  copper.

The Unibond I I  maintains Constant Power as  i l l u s t r a t e d  i n  Figure 7 .  T h e
c i rcu i t ry  o f  the Unibond I I  i s  so unique t h a t  Unitek has appl ied f o r  a  patent .  I n
the VOLTAGE +  CURRENT Mode. t h e  Unibond I I  w i l l  dynamically increase o r  reduce t h e
amplitude o f  the welding pulse i n  an e f f o r t  t o  maintain a  constant vol tage-current
product, constant power. a t  the  electrodes.

2.12. W E L D  RESISTANCE COMPENSATION -  Continuously adjustable  from 1 t o  15
milliohms.

2.13. W E L D  FIRE LOCKOUT FEATURE -  Prevents t h e  Unibond from f i r i n g  i f :  ( 1 )  t h e
magnetic c i r c u i t  o f  the Output Transformer Core has not been f u l l y  r e s e t  by the  Un i -
bond's i n t e r n a l  c i r c u i t r y ;  o r  ( 2 )  t h e  PULSE AMPLITUDE and PULSE DURATION Thumbwheels
are improperly s e t .

2.14. O V E R L O A D  PROTECTION FEATURE -  I f  the  welding load draws more than 1000 amps
or i f  t h e  output t rans is tors  are  caused t o  operate i n  an unsafe region as a  r e s u l t  o f
a rad ica l  change i n  load resistance.  t h e  Unibond w i l l  automatical ly  terminate t h e  o u t -
put pulse p r i o r  t o  the  t ime preset  on the  PULSE DURATION Thumbwheels and i l l umina te
the OVERLOAD INDICATOR. A n y  attempt t o  f i r e  t h e  Unibond before the  Output Transformer
has been rese t  by the  Unibond, w i l l  a lso i l lumina te  t h e  OVERLOAD INDICATOR.

2.15. P O W E R  REQUIREMENTS -  100.  11 5 ,  208  o r  230 Vo l ts  ±13%. 50-60Hz
Uses 2  amp C i r c u i t  Breaker a t  100 o r  115 v o l t s
or 1  amp C i r c u i t  Breaker a t  208 o r  230 v o l t s .

2.16. P H Y S I C A L  DATA -

HEIGHT W I D T H  D E P T H  W E I G H T

UNIBOND ( i n c h )  7 . 4  1 1 . 7  9 . 2  2 0  l b s
(cm) 1 8 . 8  2 9 . 7  2 3 . 4  9  Kg

OUTPUT ( i n c h )  7 . 5  6 . 6  8 . 8  3 6  l b s
TRANSFORMER ( c m )  1 9 . 1  1 6 . 8  2 2 . 4  1 6  Kg

2.17. C O N T R O L S

2.17.1 .  FEEDBACK SELECTOR -  Selects e i t h e r  t h e  VOLTAGE FEEDBACK MODE or  VOLTAGE +
CURRENT FEEDBACK MODE.

2.17.2 .  P U L S E  AMPLITUDE -  Can be preset  i n  0.01 v o l t  increments between 0.01 and
3.99 v o l t s .  A l l o w a b l e  set t ings a r e  shown i n  2 . 0 2 .  and on the  Unibond's f r o n t  panel .

2 .17 .3 .  P U L S E  WIDTH -  Can be preset  i n  1 mi l l isecond increments t o  any va lue  between
1 and 79  mil l iseconds. A l l o w a b l e  set t ings a r e  shown i n  2 . 0 2 .

- 6 -



2.17.  C O N T R O L S

'OUTPUT
CONNECTOR

I F I R I N GSWITCH
CABLE

' POWER' CORD

OUTPUT
TRANSFORMER

MIL LIO H M
METER

IMPROPER SETTING
INDICATOR

',now
AMPLITUDE D U R AT I O N
THUMBWHEEL THUMBWHEEL

• • • • • • • • • • • • 11

9 I

• • •

• • • • • • •  o p .

OVERLOAD
INDICATOR

VOM

4 1 • 4 4 ; • • •

a t .

0

MODE SELECTOR P O W E
SWITCH SWITCH

Figure 8A -  Unibond I I  w i th  wi th  opt ional  Meter Accessory, f r o n t  v iew.

MILLIO H M
METER

METER
SWITCH

•

SENSING CABLE
'RECEPTACLE

411111110.16 a l e

C A U T I O N

111 • 11 M 1 • • • • • e t  0 , 0 4 0 .
061 /4 .1 .1 .  1 1 . 1 h . r •

IMM.111110 =11.1/1.112111110

CIRCUI
BREAKER

a.

4

I I I .

J A M E ,

WELD W E L D  RESISTANCE
RESISTANCE CONTROL T R A N S F O R M E
RANGE
SELECTOR

••••••••••••••••

N O c U T P U T
ABLE

Figure 8B -  Unibond I I  w i th  wi th  opt ional  Meter Accessory, r e a r  v iew.
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2.17.4.  IMPROPER SETTING INDICATOR -  W i l l  i l luminate  whenever t h e  combination o f
Pulse Amplitude and Pulse Width a r e  not  w i th in  the  al lowable se t t ings  as  shown i n
2.02. When t h i s  Ind ica tor  i s  i l luminated,  t h e  Unibond w i l l  be i n h i b i t e d  from f u r t h e r
operation u n t i l  t h e  se t t ings  a re  corrected.

2 .17.5 .  OVERLOAD INDICATOR -  W i l l  i l luminate  whenever t h e  welding load o r  i n t e r m i t -
tent rep r a t e  causes the  output t rans is tors  t o  operate i n  an unsafe region.  S e e
2.14.

2 .17.6 .  AUDIBLE WELD SIGNAL -  W i l l  sound whenever t h e  Unibond's output meets t h e
parameters preset  on the  Pulse Amplitude and Pulse Duration Thumbwheels. I f  the
Overload Ind ica tor  i s  i l luminated during the  welding cycle ,  t h e  Unibond w i l l  not
sound a  tone.  T h e  loudness o f  the  tone can be adjusted, w i t h i n  reasonable l i m i t s ,  b y
adjusting the  potentiometer R16 on the  Control Board.

2.17.7. W E L D  RESISTANCE RANGE SELECTOR AND CONTROL (Rear Panel)  -  Al lows t h e  output
resistance o f  t h e  Unibond t o  be matched t o  t h a t  o f  the  welding load .  B y  using the
Selector Switch and Control ,  t h e  Resistance can be s e t  t o  any value from 1  t o  15
nill iohms. T h e  Weld Resistance i s  measured a t  the  sensing point , . .  usually the
electrodes o f  e i t h e r  t h e  Model 50 ,  8 6 ,  o r  87 Weld Heads..- This Control  should be s e t
with the a i d  o f  the  Unibond Meter Accessory o r  an oscil loscope.

2 .17 .8 .  METER SWITCH AND CONNECTOR -  The Connector i s  used t o  connect t h e  Unibond
Meter t o  the  Unibond I I .  T h e  Meter w i l l  d isp lay  t h e  resistance o f  t h e  load connected
to the  sensing point  whenever t h e  Meter Switch i s  pressed.

2.18. S E N S I N G  CABLE -  Allows t h e  Unibond t o  sense t h e  vol tage a t  t h e  electrodes o f
the Welding Head. I f  t h e  Sensing Cable i s  disconnected o r  reversed, i t  w i l l  cause an
OVERLOAD which may destroy smal l  electrodes such as  Un i t ips .

2.19. M E T E R  ACCESSORY

2.19.1 T h e  Meter Accessory i s  a  d i r e c t  reading milliohmmeter w i th  a  range o f  1 -30
milliohms. T h e  range o f  t h e  meter corresponds t o  the  pos i t ion  o f  t h e  Weld Resistance
Range Switch. A n  audible  s ignal  w i l l  sound t o  ind icate  t h a t  t h e  Force F i r i n g  Pres-
sure Switch has closed i n  the  Welding Head. T h e  purpose o f  t h i s  Meter i s  t o  measure
the weld resistance,  a t  the  preset  welding force ,  immediately before and a f t e r  making
a weld. I n  order t o  obta in  an accurate reading, t h e  electrodes must n o t  be  removed
from the  workpiece during the  measurement process. T h e  Meter serves no purpose e x -
cept t o  ass is t  the  user  i n  cor rec t ly  s e t t i n g  the  Weld Resistance Control  on  the  r e a r
of the  Unibond I I .  T h e  correct  s e t t i n g  i s  t h e  approximate average o f  t h e  resistance
before and a f t e r  t h e  weld.

2.19.2.  A  second use f o r  t h e  Meter Accessory i s  t o  accurately measure t h e  resistance
of the  welding head and cables.  T h i s  can be a  valuable t o o l  i n  c r i t i c a l  appl icat ions
where small  changes i n  contact o r  cable  resistances e f f e c t  t h e  q u a l i t y  o f  the  weld.

2.19.3.  T h e  Milliohmmeter i s  accurate w i th in  5% o f  f u l l  sca le  when properly  c a l i -
brated wi th  a  10 mi l l iohm 12% dumny load.

2.19.4.  PHYSICAL DATA -  3 . 4  i n  High x  4 . 2  i n  Wide x .  5 . 3  i n  Deep x  2 . 1  l b .
METER ACCESSORY -  8 . 7  cm High x  1 0 . 7  cm Wide x  13 .5  am Deep x  1  k g .



2.20.  T Y P I C A L  SYSTEMS

BL Stereo Zoom Scope

Unibond II

50F Weld Head

Figure 9A -  Typica l  Unibond I I  System using Model 5 0 F .

BL B  & L Stereo Zoom Scope

Unibond Electrode

BPTL Base P l a t e
Thin Line

...... . . . . 0 "

....00 ....1..... F...........°.

....• ........... r e ,
4.0.' „„.• . 00  ..,0 ,  : ,,, .. • .. tr, :  i I'.

0 . , , , , , -  . . . . . . . . ." ?

f:••• :0-°_,, .0_,,.,„,•• 2 - ,  p e
, . . ,  ........ 0 . . . ,
4 0 ,  :•,-, . 0 .
41 ;  00*
7•.'

OMA O p t i c  Mounting Assembly

OMMA Opt ic  Mounting Assembly Adapter
(80 Ser ies  Thin-Line Weld Heads Only)

86F Weld Head

•

Unibond I t

Figure 9B -  Typ ica l  Unibond I I  System using Model 86F.
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Space deliberately left blank

MACHINE INSTALLATION

3.01. T h e  Unibond I I  i s  shipped i n  a  s ing le  container which contains the  Control
and the  Output Transformer. T h e  Meter Accessory i s  shipped i n  a  separate car ton.

3.02. C O N N E C T  UNIBOND FOR PROPER LINE VOLTAGE -  The Unibond i s  a  mult ivol tage po-
wer supply.  R e f e r  t o  the  Connection Diagrams shown i n  Figure 3 6 .  I t  can be connected
for 100.  11 5 .  208  o r  230 v o l t s .  5 0  o r  60  Hz.  b y  changing ( a )  t h e  C i r c u i t  Breaker ( b )
the Plug on the  end o f  the  Line Cord and ( c )  t h e  posi t ion  o f  the  jumpers on the  Con-
t ro l  Transformer (F igure  33 )  a s  indicated below:

TABLE I  -  Unibond I I  Control  Transformer Connections

CIRCUIT T E R M I N A L  N U M B E R
VOLTAGE B R E A K E R  1  2  3  4  5  6

100 VOLTS 2  Amp L I N E  1 T E R M  5 N / C  T E R M  1 L I N E  2  N / C

115 VOLTS 2  Amp L I N E  1 N / C  T E R M  6 T E R M  1 N / C  L I N E  2

208 VOLTS 1  Amp L I N E  1 T E R M  4 N / C  T E R M  2 L I N E  2  N / C

220 VOLTS 1  Amp L I N E  1 N / C  T E R M  4 T E R M  3  L I N E  2  N / C

230 VOLTS 1  Amp L I N E  1 N / C  T E R M  4 T E R M  3  N / C  L I N E  2

N/C =  No Connection
Pi lot  L igh t  i s  always connected between Terminals 4  and 6 .

-10-



3.03. C o n n e c t  the  Output Transformer t o  the  Unibond by at taching the cab le  from
the Output Transformer t o  the  Transformer Output Connector located on the  r e a r  panel .

3.04.  I n s t a l l  the  Weld Head and Optics i n  accordance wi th  t h e  inst ruct ions  found
in  the  Ins t ruct ion  Manual f o r  t h e  Weld Head.

3.05.  C o n n e c t  the  Remote Sensing Cable from the  Weld Head t o  the  Sensing Cable
Connector on the r e a r  o f  the  Unibond. Connect  the  F i r i n g  Switch Cable from the  Un i -
bond t o  the  F i r i n g  Switch Cable from the  Weld Head.

4.00.  E L E C T R O D E  INSTALLATION_ AID MAINTENANCE

I .  / I  INIII

UNITIP ADAPTER- 1
(UM)

UNITIP
ELECTRODE

Figure 11  -  Model 86 Electrode Holder
with Model UTA Uni t ip  Adapter and Un i t ip
Electrode p a r t i a l l y  i n s t a l l a t i o n .

INSERT INTO HOLDER
UNITIP ELECTRODE

Figure 12 -  Model 87 Electrode Holder
with Un i t ip  Electrode f u l l y  i n s t a l l e d .

ELECTRODE GAP
ADJUSTMENT KNOB



4.01 I N S TA L L AT I O N  OF UNIBOND(R) ELECTRODES -  MODELS 5OUB AND 86

-0UTM111L 0.94 33
UTM112L 0.94 33

—11114152L 0.47 17
UTM222L 3.75 132

-.-UTM111C 0.94 33
---UTM112C 0.94 33
---).-UTM222C 3.75 132

UTM224C 3.75 132
UTM237C 4.57 161

4.01.1.  S e t  t h e  Weld Head F i r ing  Force t o  the  desired value.  U s e  t h e  D i r e c t
Reading Force Ind ica to r  on the  top o f  the  Model 86 Weld Head. O n  the  Model 5OUB
Weld Head Weld Head, use  t h e  Force Ind ica tor  and t h e  Force Conversion Table located
on the weld head s ide  panel .

4.01.2.  L o o s e n  the  Electrode Holder Clamp Screws. S e t  the  Electrode Gap Adjustment
Knob f o r  maximum gap width  (past  35)  and i n s e r t  the  Unibond Electrodes i n t o  t h e
Holders u n t i l  t h e  shoulder o f  each Electrode contacts i t s  ho lder.  W h i l e  loosely
holding the  Electrodes i n  place,  r e t u r n  the  Electrode Gap Adjustment Knob t o  i t s
f u l l  counterclockwise pos i t ion .  M a k e  sure the  Electrodes a re :  p a r a l l e l  t o  each
other;perpendicular t o  t h e  work posit ioner;  and the  Electrode Faces a r e  a t  the  same
level .  T i g h t e n  the  Clamp Screws. I F  THE SCREWS ARE OVER-TORQUED, THE FLEXURES WILL
DEFORM AND CAUSE MISALIGNMENT OF THE ELECTRODES AND A DRAMATIC REDUCTION I N  THE LIFE
OF THE FLEXURE.

4.01.3. A d j u s t  the  Electrode Gap Adjustment Knob t o  produce t h e  desired Electrode
Gap.

4.02. I N S TA L L AT I O N  OF UNITIP(TM) ELECTRODES -  MODELS 5OUB AND 86

4.02.1. L o o s e n  the  Electrode Holder Clamp Screws. S e t  the  Electrode Gap Adjustment
Knob f o r  maximum gap width (past  35)  and i n s e r t  t h e  Model UTA Un i t ip  Adapter i n t o
the Electrode Holder i n  place o f  the  Unibond Electrodes. P o s i t i o n  i t  as  shown i n
Figure 11 ,  w i t h  the  f langed ends *down" and the  h a l f -round s l o t s  fac ing  each other.
Insert the  Un i t ip  between the  Adapter halves so t h a t  i t  f i t s  snugly  against  t h e
curved inner  surfaces o f  the  UTA. B e  c e r t a i n  t h a t  t h e  gap i n  the  U n i t i p  i s  a l igned
with the gap between the  UTA Holders.

4.02.2. R e t u r n  the  Electrode Gap Adjustment Knob t o  i t s  f u l l y  counterclockwise
position and t i g h t e n  the  Clamp Screws. I F  THE SCREWS ARE OVER-TORQUED, THE FLEXURES
WILL DEFORM AND CAUSE MISALIGNMENT OF THE ELECTRODES AND A DRAMATIC REDUCTION I N  THE
LIFE OF THE FLEXURE.

4.02.3. W i t h  the  exception o f  the  Models 50A and 50A/UB, t h e  use o f  U n i t i p
Electrodes should be l i m i t e d  t o  pedal actuated weld heads. T h e i r  use i n  other  a i r
actuated weld heads requires great  caut ion i n  adjust ing electrode fo rce  because o f
the potent ia l  o f  damaging the  electrodes by applying excessive f o r c e .  T a b l e  I I
gives the  maximum permissible force  f o r  each Un i t ip .

TABLE I I  -  MAXIMUM UNITIP FORCE

UNITIP M A X  FORCE M A X  FORCE
MODEL ( k g f )  ( o z )
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4.03 I N S TA L L AT I O N  OF UNITIP(TM) ELECTRODES -  MODELS 50  AND 87

4.03 .1 .  O p e n  the  Electrode Clamping Thumbscrew on the  Model 50 .  S e t  the  Electrode
Gap Adjustment Knob on the Model 87 f o r  maximum gap width (pas t  3 5 ) .  I n s e r t  the
Unitip between the  concave inner  surfaces o f  t h e  electrode holder  arms.

4.03.2 .  R o t a t e  t h e  U n i t i p  so t h a t  the  v e r t i c a l  l i n e  on the  U n i t i p ,  formed by the
insulated electrode gap, i s  exact ly  between the  two electrode holder  arms.

4.03.3.  F i r m l y  t igh ten  the  Electrode Clamping Thumbscrew on the Model 5 0 .  R e t u r n
the Electrode Gap Adjustment Knob t o  i t s  f u l l y  counterclockwise pos i t ion .  T h i s
action w i l l  secure the  U n i t i p  i n  place.

4.04. V O LTA G E  SENSOR CABLE

4.04.1.  B e  sure t h a t  t h e  screws attaching the  Sensing Cable t o  t h e  Electrode
Holders a re  securely t ightened.  E r r a t i c  operat ion can r e s u l t  i f  they  a re  loose.
Ver i fy  t h a t  t h e  Red Sensing Lead i s  connected t o  the  l e f t -hand  s ide  o f  the  Electrode
Holder and t h a t  t h e  Black Sensing Lead i s  connected t o  t h e  r ight-hand s ide o f  the
Electrode Holder.  T h e  Unibond I I  i s  the  only  Unitek Equipment Power Supply which
uses remote vol tage sensing.

4.05. ELECTRODE MAINTENANCE

4.05.1.  N e w  Unibond and Un i t ip  electrodes must be dressed t o  ensure t h a t  the
electrode face  i s  p a r a l l e l  t o  t h e  workpiece surfaces.  D r e s s  both electrode types by
following 4 .05 .2  through 4 . 0 5 . 4 .

4.05.2.  P e r i o d i c  resurfacing i s  required t o  remove oxides and welding debris from
para l le l  gap electrodes.  I n t e r v a l s  a t  which t h i s  serv ice  i s  performed i s  dependent
upon usage. E l e c t r o d e s  can be resurfaced using the  fo l lowing procedure.

4.05.3 .  E n s u r e  t h a t  t h e  Unibond I I  Power Supply "ON/OFF': Switch i s  i n  the "OFF"
position. D o  not  change t h e  Electrode Gap Adjustment Knob from i t s  normal s e t t i n g .

4 .05.4 .  C l e a n i n g  o f  electrodes or, the  production l i n e  should be l i m i t e d  t o  the  use
of •`600 g r i t  emery paper o r  a  piece o f  non-vitreous ceramic. P l a c e  emery paper
between the  Electrodes and the  Work Posit ioner o r  working surface.  A c t u a t e  t h e
Footpedal t o  br ing  the  Electrodes i n t o  l i g h t  contact  w i th  the  paper and then slowly
pul l  t h e  paper out  toward you, keeping the  paper p a r a l l e l  t o  the  Electrode Gap.
Repeat as  necessary u n t i l  the  t racks on the  paper a r e  the  same width when minimum
force i s  appl ied t o  the  Electrodes. C l e a n  polished electrode face  w i th  a  smal l ,
l i n t  f r e e ,  swab saturated i n  alcohol .  A  dental  mi r ror  i s  an  exce l lent  inspection
tool .

5.00 O P E R AT I O N

5.01. PA R A L L E L  GAP WELDING -  A c e r t a i n  amount o f  experimentation i s  necessary t o
achieve the  proper weld force  and gap s e t t i n g  f o r  a  spec i f i c  app l i ca t ion .  A  t y p i c a l
star t ing po int  w i t h  Unibond electrodes i s  an electrode force  s e t t i n g  o f  32  ounces
with a  0 .010 inch  electrode gap.



5.02. V A R I A B L E S  FOR PARALLEL GAP WELDING

5.02.1.  G A P  -  The l a r g e r  t h e  distance between the  electrodes.  t h e  Gap. t h e  grea ter
the energy required t o  make a  given bond.

5.02.2.  F O R C E  -  Increasing the electrode force  lowers the  contact  resistance between
the weldments and between the  weldments and the  electrodes.  t h e r e f o r e .  more energy i s
required t o  make a  given weld. T h e  Force. i n  most cases. should be i n  the knee o f  the
Force vs  Contact Resistance Curve. S e e  Figure 18 .

5.02.3. A R E A  OF ELECTRODE FACE -  The l a r g e r  t h e  electrode area i n  contact wi th  t h e
weldments, t h e  lower t h e  pressure and t h e  l a r g e r  t h e  s i z e  o f  the  bond area .  A  l a r g e r
face requires more energy provided the  contact resistances do not  change d r a s t i c a l l y.
Lower pressure. f o r c e  per  u n i t  o f  area,  o n  the  weldments i s  more l i k e l y  t o  cause s p i t -
ting or  s t i ck ing .  F o r  conductive mater ia ls .  make t h a t  por t ion  o f  the  e lectrode face
which ac tua l l y  contacts t h e  weldment as  small  as  p r a c t i c a l .

5.02.4.  P U L S E  DURATION -  t h e  longer the  Pulse Duration,  t h e  grea ter  t h e  penetrat ion
of the bond i n t o  both weldments and the  greater  t h e  e f f e c t  o f  the  heat  upon the  meta l -
lurgical  s t ructure  o f  the  weldments. I n  general ,  use pulse durat ions l ess  than 15 ms
for bonding and durations greater  than 20 ms f o r  braz ing or  re f low so lder ing .  P u l s e
Duration i s  c r i t i c a l ,  and should be kept t o  a  minimum, f o r  conductive mater ia ls .  such
as copper. P u l s e  Duration i s  a lso c r i t i c a l  when welding r e s i s t i v e  mater ia ls  i n  the
Voltage +  Current Feedback Mode. S e e  Figures 17 and 19 .

5.02.5.  ELECTRODE MATERIALS -  use RWMA 2  copper electrodes f o r  r e s i s t i v e  and/or  hard
materials such as  gold p la ted  Kovar and nichrome. U s e  molybdenum o r  tungsten e l e c -
trodes f o r  conductive or  s o f t  mater ia ls  such as copper and gold.

5.03. S e l e c t  the  appropriate electrodes.  P l a c e  the  Unibond i n  the  VOLTAGE Mode.

5.04. S t a r t i n g  with a n  AMPLITUDE o f
.5 v o l t  and a  DURATION o f  2  ms, system-
at ica l ly  determine t h e  appropriate com-
bination f o r  sa t i s fac tory  bonds. F o r  a
given AMPLITUDE. gradua l ly  increase t h e
DURATION u n t i l  acceptable welds a r e  made.
Increase t h e  AMPLITUDE by . 2 V  and repeat
the process. T h i s  method w i l l  determine
the DURATION range required t o  make welds
for several  values o f  AMPLITUDE. T h e
Duration becomes more c r i t i c a l  as  t h e
Amplitude i s  increased. P l o t  t h e  values
obtained as  i l l u s t r a t e d  t o  t h e  r i g h t :

Figure 13 i l l u s t r a t e s  combinations o f
Pulse Amplitude, Durat ion and Force s e t -
tings which r e s u l t  i n  acceptable bonding
of .003 x  . 015  gold p la ted  Kovar r ibbon
to an unplated . 015  inch wide. 1  o z  cop-
per t r a c e  on a  glass epoxy pr in ted  c i r -
cuit  board. M o d e l  EU1000 Copper Unibond
Electrodes were used wi th  t h e  Electrode
Gap s e t  t o  .012  inch .

Amplitude

.9

.8
Poor Ve l  do

.7 -

.6

.5
5 1 0  1 5  2 0

Duration (ms)

Figure 13



5.05. F i g u r e  14 shows the  voltage and current  waveforms obtained from welding gold
plated Kovar t o  an unplated copper t r a c e  i n  the Constant Voltage Mode using 35 oz
Electrode Force. . 0 1 0  inch Gap with a  Pulse Amplitude o f  . 6 2  V  with a  Duration o f  ( a )
10 ms and ( b )  37  ms. T h e  r i p p l e  on the  voltage waveform, i n  1 4 ( a ) .  a f t e r  6  ms i s
caused by melt ing.  T h e  Current i n  14(b)  s t a r t e d  a t  120 amps and decreased t o  60 amps
within the  f i r s t  1 5  ms a f t e r  which t ime i t  remained constant.  I t  i s  t h i s  character is -
t i c  which makes t h e  Constant Vol tage Mode i d e a l  f o r  t h i s  type appl icat ion.
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Figure 14 -  Gold p la ted  Kovar r ibbon welded t o  an unplated 1 oz  copper
trace i n  the  Constant Voltage Mode f o r  ( a )  1 0  ms and ( b )  37  ms.

Figure 15  -  Copper r ibbon welded t o  an unplated 1  oz  copper t race
in  the Constant Voltage Mode f o r  ( a )  3  ms and ( b )  4  ms.

5.06.  F i g u r e  15 (a )  and ( b )  show the  waveforms obtained from welding .003 x  . 010
inch unplated copper r ibbon t o  an .010  inch wide. 1  o z  unplated copper t race  i n  the
Constant Voltage Mode using Moly Unibond Electrodes. 3 5  oz  Electrode Force and a  . 0 1 2
inch Gap. T h e  Amplitude and Duration Sett ings were 0 . 7 9  V  and 3  ms. respec t i ve ly.
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Notice t h a t  during the  f i r s t  1  ms the  current  increased t o  260 amps and then decreased
to 200 amps, p r i m a r i l y  as  a  r e s u l t  o f  the  increased resistance o f  the  molybdenum e l e c -
trodes. T h e  di f ferences i n  the  waveforms was caused by the  oxidat ion on the  r ibbon
and contamination on t h e  electrodes.  I n  order t o  successfully weld t h e  contaminated
parts the  Duration s e t t i n g  had t o  be increased from 3  t o  4  ms. Conduct ive  par ts  weld
better when t h e  par ts  a r e  heated rap id ly  which reduces the  conducted heat  loss .

_VOLTAGE
I '

VOLTAGE
CURRENT

-  . 5  vol ts /cm
-  120 amps/cm
-  1  ms/cmDURATION

CURRENT

1 4

5.07. T h e  r e p e a t a b i l i t y  o f  welding copper r ibbon was vas t ly  improved by:

a. C l e a n i n g  the  copper r ibbon with a lcohol .
b. T h e  copper t r a c e  was buffed wi th  an  ordinary penci l  e r a s e r.
c. P u t t i n g  a  1 inch  radius on the  moly e lectrode faces as  i n d i -

cated i n  Figure 1 6 ( a ) .

5.08. T h e  shape o f  the  Electrode. 1 6 ( a ) .  increased the  pressure on the  copper r i b -
bon s u f f i c i e n t l y  t o  fo rce  t h e  t i p  o f  the  electrode through t h e  surface oxides.  S i n c e
the contact area was s t i l l  very  smal l ,  t h i s  area rap id ly  heated and deformed, reducing
the pressure and increasing the  contact area.  T h i s  i s  i l l u s t r a t e d  i n  Figure 16 (b )  and
16(c). T h i s  a lso expla ins the  di f ferences between the  f i r s t  2  ms o f  the  waveforms
shown i n  Figures 15 (a )  and 1 5 ( b ) .

5.09. F i g u r e  17 i l l u s t r a t e s  the  resu l ts  when the  Duration was increased t o  10 ms.
At 3 . 2  ms, t h e  r ibbon melts ( p o i n t  X ) ,  fol lowed by some debr is  ( p o i n t  Y )  0 . 2  ms l a t e r .
As a  r e s u l t  o f  other  t e s t s ,  i t  was observed t h a t  the  current  waveform peaked w i t h i n  1
or 2  ms and the  t ime required f o r  t h e  ribbon t o  mel t  was between 3 . 2  and 6  ms. I t
should be obvious t h a t  t h e  welding parameters f o r  copper r ibbon.  i n  the Constant Vo l t -
age Mode, a r e  much more c r i t i c a l  than those f o r  Kovar r ibbon.

(b)

Figure 16 -  A EU1001 Moly E l e c -
trode was modified t o  enhance
the welding o f  copper r ibbon.

Figure 17 -  Copper r ibbon welded t o  an
unplated 1  oz  copper t r a c e  i n  the Constant
Voltage Mode f o r  ( a )  1 0  ms.

5.10. C o n n e c t  t h e  Milliohmmeter Meter Accessory t o  the  Unibond I I .  N O T E -  I T  I S
IMPORTANT THAT THE ELECTRODE FACES BE CLEAN AND ALIGNED WITHIN .0005 INCH.

1
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5.11.  F i g u r e  18  i l l u s t r a t e s  t h e  re la t ionship  o f  contact resistance and electrode
force. T h i s  data was obtained by ca re fu l l y  applying a  low force  t o  the  par ts .  and
reading the Milliohmmeter as  the  force  was increased by simultaneously tu rn ing  the
Force Adjustment Knob on the  weld head and increasing the force  appl ied t o  the  Foot-
pedal. N o t i c e  the  steep slope o f  moly electrodes on copper r ibbon combination. C o m -
pare the  d i f ference between copper and moly electrodes on gold p la ted  Kovar.

copper t race :

MODE V V+I V+I V+I

AMPLITUDE ( v o l t s ) 0.75 0.75 0.88 0.50
DURATION (ms) 4 4 4 4
ELECTRODES EU1000 EU1000 EU1000 EU1000
ELECTRODE FORCE ( o z ) 35 35 35 35
ELECTRODE GAP ( inch ) .012 .012 .012 .012
OUTPUT RESISTANCE - 3.75 5 1
RESISTANCE RANGE - X 1 X 1 X 1

Figure 18  -  Contact Resistance o f :  ( a )
EU1001, Moly Electrodes on copper r ibbon
on an unplated copper t race ;  ( b )  EU1000,
Copper Electrodes on gold p la ted  Kovar on
a t inned copper t r a c e ;  ( c )  EU1001, Moly
Electrodes on gold p la ted  Kovar on a  gold
plated copper t race ;  and ( d )  EU1000, Cop-
per Electrodes on gold p la ted  Kovar on a
gold p lated copper t r a c e .

1'3'12

to

10

5

( b )

10 5 0  1 0 0  1 5 0
Force (ounces)

200

5.12. T h e  Unibond should remain i n  the  VOLTAGE Mode. S e t  t h e  Amplitude, Durat ion,
Force and Gap so t h a t  a  sa t is fac tory  weld i s  made. P l a c e  the  weldments under t h e
electrodes. A l l  measurements must be made using the  exact  e lectrode conf igurat ion and
Electrode Force which would be used on the  production l i n e .  A p p l y  enough fo rce ,  w i t h
the Footpedal, t o  hold the  par ts  i n  posi t ion.  P r e s s  t h e  Meter Switch on the  r e a r  o f
the Unibond. P r e s s  the  Cable Pedal u n t i l  t h e  Meter audib le  alarm sounds. R e c o r d  t h e
value o f  the  Meter Reading.

5.13. R e l e a s e  t h e  Meter Switch and the  Unibond w i l l  make t h e  weld. B e  care fu l  no t
to increase t h e  force  on the  Footpedal. D o  not  be concerned i f  the  Overload Ind ica tor
l ights .  C a r e f u l l y  contro l  t h e  Footpedal so t h a t  the  fo rce  appl ied by the  electrodes
does not change. Press the  Meter Switch and record the  Meter Reading. T h i s  value
should be lower than the  value obtained i n  5 . 1 2 .  R e p e a t  t h i s  process f i v e  o r  t e n
times. S e t  the  Weld Resistance Selector and Control t o  a  value which corresponds t o
the average o f  the  "before" and " a f t e r "  weld resistances.

5.14. P l a c e  t h e  Unibond i n  the  VOLTAGE +  CURRENT Mode. I n  a l l  p robab i l i t y  i t  w i l l
be necessary t o  increase t h e  AMPLITUDE i n  order t o  optimize the  weld schedule. T h e
following i s  a  comparision showing the e f f e c t  o f  various Output Resistance set t ings
for welding .003 x  . 015  inch gold p lated Kovar r ibbon and a  .015  inch ,  1  o z  unplated
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Figure 19 -  Gold p la ted  Kovar r ibbon welded t o  an un-
plated, 1  o z  copper t race  f o r  4  ms i n  the Voltage Mode.
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Figure 20 -  Gold p la ted  Rover r ibbon welded t o  an unplated 1 oz  copper t r a c e
for 4  ms i n  the  i n  the  Voltage +  Current Feedback Mode using Ampl i tude and
Output Resistance set t ings  o f  ( a )  . 7 5  v  and 3 . 6  mil l iohms and ( b )  . 8 8  v o l t s
and 5  m i l l i o h m s .

5.15. T h e  current  peaked t o  160 amps dur ing the f i r s t  1  ms o f  Figure 19  and 2 0 ( a ) .
In the Constant Voltage Mode the  current  decreased l i n e a r l y  t o  120 amps u n t i l  mel t ing
occurred. I n  the  VOLTAGE + CURRENT MODE, t h e  Unibond automatical ly  increases the  o u t -
put vol tage a t  t h e  beginning o f  the  pulse u n t i l  t h e  electrodes s e a t  themselves reduc-
ing the  welding resistance.  T h e  voltage continues t o  change as  t h e  resistance between
the electrodes changes. M e l t i n g  occurred during the l a s t  . 2  t o  . 4  ms o f  the  welding
pulse as  indicated by t h e  r ing ing  i n  both 20 (a )  and ( b ) .  T h e  se t t ings  used i n  the
Voltage +  Current Mode a l l  resul ted i n  the  Unibond maintaining a  constant vol tage-cur -
rent product o f  105 watts ( . 7 5  vo l ts  x  145 amps). I n c r e a s i n g  the  Output Resistance
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and the  Amplitude increased the  compensation during the  beginning o f  the  cyc le .  T h e
disadvantage o f  welding r e s i s t i v e  mater ia ls  i n  the  Voltage +  Current Mode i s  t h a t  t h e
power does not  decrease as  the  mater ia ls  approach t h e i r  melt ing point  as  i l l u s t r a t e d
in  Figure 14b.
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5.16. F i g u r e  21 (a )  i l l u s t r a t e s  t h e  output o f  the  Unibond I I  i n  the Voltage +  Cur-
rent Mode when welding .003 x  . 0 1 0  inch unplated copper r ibbon t o  a  . 010  inch unp la t -
ed, 1  oz  copper t r a c e .  a s  described i n  5 .06 .

1

MODE
VOLTAGE+

VOLTAGE C U R R E N T

AMPLITUDE ( Vo l t s )  0 . 7 9  0 . 7 9
DURATION (ms) 3  3
ELECTRODES E U 1 0 0 1  E U 1 0 0 1
ELECTRODE FORCE ( o z )  3 5  3 5
ELECTRODE GAP ( i n c h )  . 0 1 2  . 0 1 2
OUTPUT RESISTANCE -  2 . 5
RESISTANCE RANGE -  X  1

5.17. T h e  electrodes r a p i d l y  become contaminated by the  residues from the  adhe-
sives used on c i r c u i t  boards. T h e  Voltage +  Current Mode does provide some compen-
sation. F i g u r e  21 shows the  output i n  the Voltage +  Current Mode using contaminated
parts and electrodes t o  weld copper r ibbon t o  an unplated copper t r a c e .  W i t h  c lean
parts and electrodes,  t h e  waveforms i n  Figure 21 (a )  a r e  near ly  i d e n t i c a l  t o  those
obtained i n  the  Voltage Mode. F igure  1 5 ( a ) .  W i t h  contaminated par ts  and electrodes,
in the  Voltage +  Current Mode the  voltage increased t o  1 .1  v o l t s  i n  an e f f o r t  t o  main-
ta in  a  constant vol tage-current  product o f  83 wat ts .  T h e  Voltage Mode would not  have
produced a  sa t is fac tory  weld under these condit ions.

Figure 21 -  Copper r ibbon
Mode with ( a )  c lean  par ts

welded t o  an unplated copper t r a c e  i n  the
and electrodes and ( b )  contaminated par ts

Voltage +  Current
and electrodes.
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6.00. P R I N T E D  _CIRCUIT WARD TRACE REPAIR

6.01. P a r a l l e l  gap welding i s  a  specia l  form o f  ser ies  welding i n  which t h e  spac-
ing, usua l ly  l ess  than 0 .025 inch,  between the  electrodes i s  such t h a t  a  s ing le  weld
is formed between the  electrodes.  T h e  heat  s ink  e f f e c t  o f  the electrodes usua l ly
l imits  fusion t o  approximately 80% o f  the electrode gap.

In p a r a l l e l  gap welding, F igures 22 (a )  and ( b ) .  t h e  current  d i s t r i b u t i o n  between t h e
ribbon and substrate depends l a r g e l y  on the  resistance between the  two conductors.
The contact resistance var ies  wi th t h e  e lectrode force .

In a  t y p i c a l  r e p a i r.  2 2 ( c ) ,  t h e  electrodes
should be as  wide as t h e  r ibbon.

An a l ternate  e lectrode pos i t ion  with r e -
spect t o  t h e  Trace i s  shown i n  22 (d ) .  Th is
technique i s  sometimes used t o  bond n a r -
row ribbon o r  w i r e  using a  UNITIP.

6.02. G o l d - p l a t e d  Kovar. usua l l y  . 002  t o
.005 inch t h i c k ,  i s  used t o  r e p a i r  gold o r
solder-p la ted  boards which w i l l  subsequent-
ly be ( a )  conformaly coated, o r  ( b )  com-
pletely covered with so lder  i n  the  repaired
area, o r  ( c )  n o t  subject  t o  high temper-
atures, h igh  humidity environments. G o l d
ribbon. . 0 0 2  inch t h i c k ,  i s  the  preferred
material f o r  gold-p lated o r  unplated copper
traces. Conformal  coat ing o f  gold r ibbon
repairs i s  not  required.

6.03. T h e  r e l i a b i l i t y  and r e p e a t a b i l i t y
of welding gold p la ted  Kovar i n  the Voltage
Mode i s  exce l lent .  T h e  set t ings  i n  Voltage
+ Current Mode a r e  more c r i t i c a l ,  b u t  t h e
number o f  welds which can be made before
cleaning the  electrodes w i l l  be increased.

DAMAGED TRACE

REPAIR RIB ON

MAW/Stv,i

(b)

SUBSTRATE

•

DIAGRAM OF TYPICAL REPAIR

Figure 22

(d)

6.04. C o p p e r  w i re ,  2 9  t o  34  gauge, can  be used t o  make welded o r  re f low  soldered
repairs and/or engineering changes on unplated copper boards. U n p l a t e d ,  p l a t e d  o r
tinned copper r ibbon i s  an i d e a l  choice f o r  re f low soldered r e p a i r s  but  i s  not  recom-
mended f o r  welding because o f  i t s  low resistance.  Some users successful ly bond . 0 0 2
inch copper r ibbon t o  one ounce copper t races .  T h i s  process requires  very  t i g h t  p r o -
duction controls .  C o p p e r  w i r e  as la rge  as  20 gauge has been successfully welded t o  1
oz bare copper t races  using the  Voltage +  Current Feedback Mode o f  the  Unibond I I .

6.05. T h e  width o f  t h e  r ibbon should be approximately t h e  same as t h e  t r a c e .  F o r
boards wi th  l i n e  widths and l i n e  spacing greater  than .010  inch,  a  r ibbon which i s
.002 t o  . 005  inch narrower than the  t race  i s  acceptable and makes alignment consider-
ably e a s i e r.

6.06. E U 1 0 0 1  o r  EU2030M Molybdenum Electrodes, a r e  used f o r  welding gold o r  copper.
EU1000, RWMA-2 Electrodes,  a r e  used f o r  welding gold-plated n i c k e l ,  Kovar o r  o ther
high resistance mater ia ls .  T h e  electrode width i s  usual ly  wider than  the  r ibbon.
Model PD Pol ishing Disks are  used t o  keep the  electrodes f l a t  and c lean.
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6.07. T y p i c a l l y .  1 0  t o  30 ounces o f  force i s  required on each electrode i n  order t o
weld a  .003  x  . 015  inch ribbon t o  a  c i r c u i t  t race  on an epoxy glass board. H i g h e r
forces cause t h e  t r a c e  t o  s ink  i n t o  the  laminate during the  welding cycle.

6.08.  T h e  most c r i t i c a l  parameter i s  the  electrode gap. T h e  energy required t o  form
a weld i s  proportional t o  the  gap. L a r g e  gaps can requi re  excessive energy, which may
cause considerable melt ing and delamination o f  the  epoxy glass base mater ia l .  S m a l l
gaps can r e s u l t  i n  welds which a r e  extremely sens i t ive  t o  small  changes i n  energy and
which may a lso be weaker due t o  t h e  reduced cross sect ion o f  the  weld. T h e  electrode
gap i s  general ly  s e t  a t  . 010  t o  . 015  inch f o r  r ibbons from .010  t o  .025  inch wide.

6.09.  M E LT I N G  OF LAMINATE -  The q u a l i t y  o f  a  p a r a l l e l  gap weld can be accurately d e -
termined by op t ica l  examination using a  binocular microscope which f a c i l i t a t e s  r e l i -
able inspection o f  the  metal f l o w.  P a r a l l e l  gap welding causes some loosening o f  the
weld nugget region from the  epoxy glass board. T h i s  i s  not  serious since t h e  strength
of the  j o i n t  remains high wi th  some separation and the  extent  o f  loosening can be
evaluated by measuring the v i s i b l e  l i q u i f i c a t i o n  o f  the  epoxy glass substrate.  L i g h t
welds can be r e -welded by increasing the  energy l e v e l .  O v e r -welds o r  misaligned welds
can be bridged or  removed and replaced with a  longer sect ion o f  r ibbon. B y  using v i s -
ual techniques, t h e  user should be ab le  t o  ensure weld strengths which exceed t h e  peel
strength o f  the  copper conductor t o  the  c i r c u i t  board.

6.10. W h e n  adhesives from t h e  c i r c u i t  board begin t o  form on the  electrodes,  t h e
cleaning procedure out l ined i n  4 . 0 5 . ,  should be used. Adhes ives  w i l l  s t a r t  t o  accum-
ulate on the  edges and then,  r a p i d l y  contaminate the  surface o f  the  electrodes.  P r o -
per a t ten t ion  t o  electrode maintenance w i l l  ensure r e l i a b l e  and repeatable welding.

6.11.  OPERATION -  PRINTED CIRCUIT TRACE REPAIR

6.11.01. Ensure t h a t  a l l  e l e c t r i c a l  connections between Weld Head, output  Transform-
er, and Power Supply a re  secure. M a k e  a l l  necessary set t ings  as  out l ined i n  Table
I I I .

6.11.02.  A  c e r t a i n  amount o f  experimentation i s  necessary t o  achieve proper force  and
gap set t ings  f o r  a  spec i f i c  app l i ca t ion .  G e n e r a l l y,  g r e a t e r  e lectrode force  i s  r e -
quired a t  higher power se t t ings ,  and a  l a rger  electrode gap i s  required t o  cover l a r -
ger weld areas.  T a b l e  I I I  shows t y p i c a l  s t a r t i n g  points .

6.11.03.  Pos i t ion  the  r ibbon and damaged t race  under t h e  electrodes.  A c t u a t e  t h e
Cable Pedal t o  br ing  electrodes i n t o  contact w i th  t h e  r ibbon. E n s u r e  t h a t  the  r ibbon
and t r a c e  a re  cor rec t ly  a l igned,  and continue t o  apply pressure u n t i l  t h e  Weld Head
causes t h e  Unibond t o  t r i g g e r.  I n s p e c t  the  r ibbon f o r  proper weld.

6.11.04.  F i r s t ,  make sa t is fac tory  welds i n  the  Voltage Mode. B e  sure t o  keep the
electrodes c lean.  T r y  t o  keep the  Duration short  i n  order t o  minimize melt ing o f  t h e
laminate.

6.11.05.  Use RWMA-2 copper electrodes against r e s i s t i v e  mater ia ls .  U s e  molybdenum or
tungsten electrodes against  conductive mater ia ls .

6 .11.06.  I f  you a r e  welding unplatted copper r ibbon, t r y  t h e  electrode conf igurat ion
shown i n  Figure 16 .  I f  you a r e  welding t o  unplatted copper t races ,  t h e  re su l ts  w i l l
be improved i f  the  t races a r e  buffed wi th  an  ordinary,  c l e a n  penci l  eraser  j u s t  p r i o r
to making the  r e p a i r.

- 2 1  -



6.11.07. I f  you e l e c t  t o  use t h e  Voltage +  Current Mode, make the  weld resistance
measurements out l ined i n  5 .12  and 5 . 1 3 .  S e t  the  Output Resistance Range Selector  and
Control and switch t o  the  Voltage +  Current Mode.

6.11.08. A s  the  Output Resistance i s  increased, t h e  Amplitude must be increased t o
obtain a  sa t is fac tory  weld. T h i s  w i l l  a lso  increase t h e  compensation during the  b e -
ginning o f  the  cycle .  C o n v e r s e l y,  a  lower Output Resistance w i l l  make i t  necessary t o
reduce t h e  Amplitude.

TRACE TIN PLATE%
1 ex COPPER

GOLD PLATED
1 on COPPER

Unplated
1 oz  COPPER

Unplated
1 oz  Copper

TYPE BOARD Epoxy Glass Epoxy Glass Epoxy Glass Epoxy Glass

TRACE WIDTH ( i n )  . 015 .015 .015 .015

MATL. USED
FOR REPAIR

.003 z  .015 inch
Gold Plated Kovar

.003 z  .015 inch
Gold Plated %over

.003 z  .015 inch
Copper Ribbon

32 gauge
Bar* Wire

FORCE (oz) 35 35 35 35

UNIBOND ELEC-
TRODE MATERIAL

RWMA 2 MI& 2 MOLY IDLY

GAP ( inch) .012 .010 -  .012 .012 .018

MODE VOLTAGE VOLTAGE V ♦ I V ♦ I

6 .11.09.  I f  you have established welding schedules using Uni tek 's  o r i g i n a l  Unibond i n
the Manual Mode. i t  w i l l  no t  be necessary t o  modify those schedules t o  use t h e  Unibond
I I  i n  the Voltage Mode.

Figure 23a -  Kovar Ribbon positioned
over a  broken t race  and welded.

Figure 23b -  R ibbon cut  t o  length
and welded on the  other  end.

TABLE I I I  -  TYPICAL SETTINGS FOR WELDING WITH THE UNIBOND I I  POWER SUPPLY

AMPLITUDE ( v o l t . )  . 6 0  . 7 0  . 9 0  1 . 1

DURATION (sus) 1 0 10 4

RESISTANCE 3  3
(e I l l iobas)
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7.00.  THEORY OF OPERATIOF

V /  3 /  V _ '  -IL 7  1  iYA 1Yt 1 2  2%4 2Y1 2114 2

7.01.  I n  resistance spot welders.  i t  i s  o f  prime importance t o  d e l i v e r  the  same
amount o f  energy t o  each weld s i t e .  assuming t h a t  the  weld s i t e s  a r e  i d e n t i c a l .  F o r
this reason, many schemes have been devised t o  d e l i v e r  a  precisely  control led burst  o f
voltage o r  current .  i n  order t o  provide uniform welds. T h i s  would accomplish t h e  o b -
ject ive.  i f  t h e  weld s i t e s  were i d e n t i c a l .  I n  production s i tuat ions.  however, p a r t s
vary i n  thickness. sur face  f i n i s h ,  c l ean l iness  and p u r i t y.  T o  f u r t h e r  complicate mat-
ters,  e lect rode area and pressure may vary  with t ime.  A l l  o f  these fac to rs  inf luence
the weld schedule. r e q u i r i n g  an adjustment i n  voltage and/or  current .  b u t  i n  most i n -
stances, t h e  instantaneous power required w i l l  remain the  same.

Many devices have been designed which a l low the  instantaneous power t o  vary.  a s  a  r e -
sul t  o f  the  aforementioned inf luences.  and  compensate f o r  t h e  e r r o r  i n  energy by a d -
justing the  durat ion o f  t h e  weld pulse proport ionately.  T h i s  w i l l  work s a t i s f a c t o r i l y
over a  narrow range, b u t  h a l f  the  power f o r  tw ice  the t i m e  may not  produce a  f i n a l
temperature high enough t o  y i e l d  a  strong weld, o r  may produce a  meta l lurg ica l ly  d i f -
ferent weld.

The Unibond I I  uses vol tage and current  feedback t o  produce an output impedance which
is  approximately t h e  same as t h e  i n t e r f a c e  resistance o f  the  weld s i t e .  T h e  power d e -
l ivered t o  t h e  weld versus t h e  degree o f  impedance mismatch i s  shown i n  Figure 2 4 .

a/) Fbaxt.e.= E-M.(1)Soc,

PERCENT
PTO 1.1° LW ER.

ito

80
10
60
SO
40
30
20
I 0
0

RL
R  0

Figure 24 -  Percent o f  Power de l ivered  t o  the  Welding Load as a  funct ion
of the  Rat io  o f  Load Resistance t o  Unibond Output Resistance.

This p r inc ip le  can be r e a d i l y  demonstrated by looking a t  t h e  simple voltage d i v i d e r
shown i n  Figure 2 5 .  T h i s  a r t i f i c i a l  output  impedance can be produced i n  an a m p l i f i e r
by reducing the  vol tage feedback by a  fac tor  o f  two. t o  double i t s  voltage ga in ,  and
making up t h e  d i f fe rence  wi th  cur rent  feedback.
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Figure 25 -  S imple  Vo l tage  D i v i d e r  i l l u s t r a t e s  t h e  Percent  o f  Output
Power d e l i Ve r e d  t o  RL, t h e  o u t p u t  l o a d ,  when RL i s :  ( a )  e q u a l  t o
Rout' • ( b )  t w i c e  Rou t '  • ( c )  o n e - h a l f  Rout.

In t h e  Unibond I I  des ign ,  a s  shown on  t h e  b l o c k  diagram. most  o f  t h e  c i r c u i t r y  i s
devoted t o  gene ra t i ng  a  p u l s e  t h a t  has i t s  ampl i tude  and d u r a t i o n  determined by
thumbwheel s w i t c h  s e t t i n g s ,  and  keep ing t h a t  pu lse  w i t h i n  t h e  v o l t -second c a p a b i l -
i t i e s  o f  t h e  t rans fo rmer  and t h e  s a f e  o p e r a t i n g  area o f  t h e  t r a n s i s t o r s .

PULSE WIDTH
THumBwHEEL
SWITCHES

PULSE WIDTH
i>T1MER

PULSE
„AMPLITUDE
1T'LIMITER

TRANSFORMER
CORE
P1AS
CURRENT

[PULSE
amPLIF: ERr v ER

OUTPUT
STAGE

PULSE
RESET

RI

7.02. O U T P U T CIRCUIT

47
SAFE
OPERATING
AREA
COMPARATOR

Figure 26 -  B lock  Diagram o f  Unibond I I .

Uni tek has a p p l i e d  f o r  a  pa ten t  o n  t h e  Pulse A m p l i f i e r / D r i v e r ,  t h e  Output  S tage,  and
the Feedback Network used i n  t h e  Unibond I I .  F i g u r e  27 shows t h e  Unibond o u t p u t  am-
p l i f i e r  a n d  feedback network ,  w i t h o u t  t h e  range s w i t c h i n g  and p r o t e c t i o n  c i r c u i t r y  so
tha t  i t  may be more e a s i l y  descr ibed  and understood.  T h e  component d e s i g n a t o r s  a r e
the same as  on t h e  Schematic shown i n  F igu re  36 .  B e c a u s e  o f  unsafe  areas  o f  t r a n s i s -
t o r  ope ra t i on ,  t h e  power supp l y  t h a t  s u p p l i e s  t h e  o u t p u t  s tage  i s  programmed by  t h e
pulse ampl i tude  thumbwheels.
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R88 i s  t h e  input  r e s i s t o r  t o  the  ampl i f i e r  and R132 and 8131 -  R133 a r e  respect ively
the voltage and current  feedback res is to rs .  R 1 3 2  i s  twice  the  value o f  R88 so t h a t
there i s  a  voltage ga in  o f  two. T h e  remaining components form a  power a m p l i f i e r.

R112. R115. R118, R121 and R124 he lp  the  t rans is tors  t o  share current .  R e s i s t o r s
R108, R111. R114. R117. R120. R123 and R126 a lso  he lp  the  t rans is tors  t o  share c u r -
rent and a r e simultaneously used t o  monitor t h e  transformer primary current  by means

U9 and Q15 provide the  voltage ga in  and voltage l e v e l s  necessary t o  d r i v e  the  output
stage, Q16 t h r u  Q22. R 9 8  determines the  loop ga in  and R97. C18 and C19 provide f o r
feedback loop s t a b i l i t y .  R 1 0 0 ,  R104 and R105 l i m i t  the  current  and power d iss ipa -
tion i n  Q15. R 1 0 1  and R102 provide t h e  proper i n i t i a l  b ias  f o r  Q15. R 1 0 3  al lows a
path f o r  co l l ec to r  t o  base leakage currents f o r  Q16 -  Q22. R e s i s t o r s  R106, R109,

of averaging res is tors  R107, R110,  R113, R116, R119.  R122 and R125. T h i s  current  i s
direct ly  r e l a t e d  t o  t h e  secondary current  by the  transformer r a t i o  and must be s c a l -
ed by t h a t  f a c t o r.  S i n c e  t h e  primary windings a r e  switched from ser ies  t o  p a r a l l e l
connection a t  Pulse Amplitude select ions over 1 .99  v o l t s .  t h e  current  feedback must
also be changed by a  fac tor  o f  two. T h i s  i s  accomplished by means o f  Q14 and R93 i n
conjunction wi th  feedback res is tors  R131 and R133. Po ten t iometer  R4 and r e s i s t o r  R5
attenuate the  current  feedback s igna l .  r e q u i r i n g  a  lower value o f  RL. t h e  Weld Load
Resistance, t o  provide s u f f i c i e n t  cur ren t  feedback t o  balance the  loop.  T h i s
ef fect ive ly  reduces t h e  output impedance. R e s i s t o r  R2 l i m i t s  the  d iss ipat ion  i n  t h e
core b ias  c i r c u i t .

R4.

Figure 27 -  Pulse Ampl i f i e r  w i t h  Voltage +  Current Feedback.

7.03. H O W  THE FEEDBACK LOOP DETERMINES OUTPUT IMPEDANCE

Probably t h e  most common method o f  measuring output impedance i s  t o  connect a  r e s i s -
tance across t h e  output t h a t  causes the  unloaded output vol tage t o  drop t o  one-ha l f  o f
i ts  o r i g i n a l  va lue .  T h i s  i s  because i t  forms a  voltage d i v i d e r  o f  equal resistances
as i l l u s t r a t e d  below:
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Ro= RL
Eo,eot  R L

R1.-1-Ro)
SUBSTITUTING FOR R L =

C o ( 2 R o f° =A eok

Figure 28  -  When the  output impedance o f  an ampl i f i e r  equals  the  load
resistance, t h e  output voltage w i l l  be one-ha l f  the  open c i r c u i t  vol tage.

I f  the output ampl i f i e r  behaves t h i s  way
for a  given RT,, t h e n  RT i s  equal t o  t h e
output impedatce o f  t h t  a m p l i f i e r.  I n  a
perfect feed back a m p l i f i e r,  F i g u r e  29 ,
the output can only change i n  response t o
an input voltage,  u n t i l  t h e  current  f e e d -
back, I f b  equals the  input  current .  I i n e
Since the  currents a r e  equal.  t h e  voltage
drops across the  res is to rs  a re  proportional
to the  resistances, and t h e  ga in  i s  equal
to Rfb/Rin•

I f  Rfb i s  twice R.  t h e r e  w i l l  be  a  voltage
gain o f  two. I f  a  second feedback path i s
provided, a s  shown i n  Figure 30 ,  so  t h a t  the
feedback vol tage.  Ef,h0, i s  proport ional  t o
the current i n  the  154d r e s i s t o r  Ri .  t h e r e
w i l l  be a  load r e s i s t o r  value t h a t  w i l l  p ro -
duce a  feedback current  I f b 2  t h a t  i s  equal
to I f b l °

Under these condit ions,  t h e  loop can only
be balanced i f  the  output vol tage drops t o
one-half the  previous output vol tage.  hence
the ampl i f ie r  has an output impedance equal
to RL. Furthermore.  t h e  current  sampling
resistor can be a  potentiometer o r  rheostat ,
and vary the  resistance,  R T,  requi red  t o  pro -
duce one-hal f  the  output vol tage.  and t h e r e -
fore vary the  output impedance.

Rut

RIN

RPb
IPb

Figure 29

R 1 4 3
1 f b 2

Figure 30

Current
Sampling
Res i;tor(3 matt com-
pared to Ri.)

In the Unibond I I ,  vo l tage  feedback i s  taken from the  output winding o f  the  pulse
transformer. and the  current  feedback i s  taken from the  primary winding c i r c u i t  and
scaled by the  transformer step-down r a t i o .



8.00.  C A L I B R AT I O N

8.01. U n i t e k  uses a  specia l  sample and hold technique t o  precisely  measure the
pulse amplitudes and pulse durat ions.  Y o u  w i l l  have t o  r e l y  on the  accuracy o f  your
oscilloscope. C a l i b r a t e  i t  c a r e f u l l y.  T h e  width o f  t h e  t race  can cause e r ro rs  o f
greater than 10% when measuring pulse amplitude.

8.02. S E T U P

8.02.01. The fo l lowing equipment i s  required f o r  ca l ib ra t ion :

1. 4  1 / 2  d i g i t  d i g i t a l  vol tmeter.
2. Osc i l loscope .
3. 6  inch piece o f  20 gauge copper wi re ,  t h e  resistance o f  which should be

approximately 5  mill iohms.
4.  1 2  inch piece o f  20 gauge copper w i re ,  t h e  resistance o f  which should be

approximately 10 mil l iohms.

8.02.02. S e t  Onibond Controls as  fol lows:

PULSE AMPLITUDE: 0 . 5 0
PULSE DURATION: 0 7
FEEDBACK MODE: V O L T A G E
WELD RESISTANCE: 5
WELD RESISTANCE RANGE: X 1
POWER SWITCH: O F F

8.02.03. Connect t h e  Output Transformer and t h e  Feedback and F i r i n g  Cables from the
Weld Head t o  t h e  Unibond. Remove the  cover from the  Unibond.

8.02.04.  Connect a  jumper across R103. Connect  a  jumper across CR33.

8.02.05.  Switch t h e  power t o  "ON" and check t h a t  t h e  fo l lowing voltages a r e  present
at the  points indicated below: I f  any o f  these voltages a re  not  present,  t r o u b l e -
shoot t h e  regulator  c i r c u i t s .

+14.25 t o  +15.75 v o l t s  a t  ( + )  s i d e  o f  C24.
-14.40 t o  -15 .60  v o l t s  a t  ( - )  s i d e  o f  C23.
+16.75 t o  +19.25 v o l t s  a t  ( + )  s i d e  o f  C27.
+85.00 t o  +95.00 v o l t s  on c o l l e c t o r  (case)  o f  Q16 -  Q22.

8.03. A D J U S T I N G  PULSE WIDTH

8.03.01. Wi th  t h e  power OFF, connect t h e  scope t o  p in  9  o f  U4. S e t  the  sweep t o  10
ms/cm. W i t h  power ON, t r i g g e r  t h e  Unibond f i r i n g  c i r c u i t  by l i f t i n g  up on the  Weld
Head.

8.03.02.  With t h e  Unibond Pulse Durat ion Switch s e t  t o  70 ms, a  70 ms pulse should
appear on the scope whenever t h e  Unibond i s  f i r e d .  P u l s e  durat ion c a l i b r a t i o n  may be
changed, i f  necessary, b y  adjust ing R1.

8.04. I M P R O P E R  SETTING INDICATOR CHECK

8.04.01. S e t  Pulse Amplitude t o  0 . 9 9 .  T h e  Improper Se t t ing  Ind icator  should remain
OFF.
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8.04.02. S e t  Pulse Amplitude t o  1 . 0 0 .  T h e  Improper Set t ing  Ind icator  should

8.04.03. Change Pulse Duration t o  40 .  T h e  Improper Set t ing  Ind icator  should
ON. Change Pulse Duration t o  39 and t h e  Ind icator  should be extinguished.

8.04.04. Change Pulse Amplitude t o  1 .99  v o l t s .  I n d i c a t o r  should remain OFF.
Pulse Amplitude s e t  a t  2 .00  v o l t s ,  I n d i c a t o r  should be ON.

l i g h t .

remain

With

8.04.05. With Pulse Duration a t  20 ms, I n d i c a t o r  should s t i l l  be ON, b u t  i t  should
extinguish a t  a  s e t t i n g  o f  19 ms.

8.04.06. The Unibond should not  be ab le  t o  be t r iggered when the  Improper Se t t ing
Indicator i s  ON.

8.04.07. I t  the  Unibond f a i l s  any o f  these t e s t s ,  check U8.

8.05. C H E C K  HIGH VOLTAGE SUPPLY

8.05.01. With an  accurate meter,  conf irm t h a t  t h e  voltage on the  co l l ec to r  o f  Q16 i s
between 168 and 172 v o l t s  when the  Pulse Amplitude Switch i s  s e t  a t  3 .99  v o l t s .

8.06. C H E C K  OUTPUT STAGE BIAS

8.06.01. Turn  power OFF. D isconnect  t h e  Output Transformer.

8.06.02. S e t  the  Pulse Amplitude Switch t o  0 . 1 0  v o l t s .  Remove the  jumper which was
Placed across R103 i n  8 .02 .04 .  T u r n  power On. T h e  voltage across R103 should be
between 0 .19  and 0 .20  v o l t s .  A d j u s t  R102, i f  necessary. CAUTION: DO NOT ALLOW THE
OUTPUT STAGE BIAS TO EXCEED 0 .30  VOLTS. T u r n  power OFF.

8.07. C H E C K  THE OUTPUT PULSE

8.07.01. Turn  power OFF. Remove the  jumper from CR33. S e e  8 .02 .04 .

8.07.02.  Reconnect t h e  Unibond Output Transformer.

8.07.03. Connect t h e  12 inch piece o f  20 gauge copper w i re  across t h e  output ter—
minals o f  the  Unibond Output Transformer. S e t  the  Pulse Amplitude Switch t o  0 .99
volts.  S e t  the  Pulse Durat ion t o  19 .  Connect t h e  scope across t h e  Feedback Leads.

8.07.04. Turn  power ON and s e t  the  scope t o  t r i g g e r  on and display a  1 v o l t ,  1 9  ms
pulse. F i r e  t h e  Unibond and confirm t h a t  i t  i s  producing a  19 ms pulse,  approximate—
l y  1 v o l t  i n  amplitude. A  shor t  "beep" should be heard fo l lowing each pulse.

8.07.05 I T  13 OUR EXPERIENCE THAT A SCOPE DOES NOT ormit  A PRACTICAL METHOD TO MUM
THESE MEASUREMENTS. UNLESS THE FOLLOWING TEST DETERMINES THAT A GROSS ERROR EXISTS •
DO NOT CHANGE TRIMPOT R871

8.07.06. F i r e  t h e  Unibond several  t imes,  not ing  the  reading on the  scope during each
pulse. A d j u s t  t r impot  R87 f o r  0 .96 t o  1 .02  v o l t s .



8.07.07.  When the  Pulse Amplitude i s  changed t o  any value between 1 .00  and 1 .99
volts ,  t h e  pulse amplitude o f  the  display should be  wi th in  0 .06 v o l t s  o f  t h e
amplitude selected.

8.07.08.  When the  Pulse Amplitude i s  changed t o  any value between 2 .00 and 3 .99
volts,  t h e  pulse amplitude o f  the  display should be  wi th in  0 .12  v o l t s  o f  t h e
amplitude selected.

8.08. C H E C K  THE OVERLOAD INDICATOR

8.08.01. The Overload C i r c u i t  i s  intended t o  discontinue t h e  Output Pulse i n  case one
of the  fol lowing occurs:

a. T h e  Unibond i s  t r iggered before the Output Transformer core has r e -
covered from t h e  l a s t  pulse.

b. T h e  output current  exceeds 1000 amps.
c. T h e  output t rans is tors  a re  operating i n  an unsafe operating area.

Such an occurrence w i l l  be indicated by the  absence o f  a  "beep" fo l lowing the  weld,
and the  Overload Ind ica tor  should l i g h t .  T h e  Ind ica to r  w i l l  remain l i t  u n t i l  a  pulse
is f i r e d  which does not cause an  overload.

8.08.02. Connect a  5  mil l iohm load across the  output terminals o f  the  Unibond Output
Transformer. S e t  the  Pulse Amplitude t o  0 .99  v o l t s  and t h e  Pulse Duration t o  79  ms.
Fire the  Unibond. A  "beep" should be heard and t h e  Overload Indicator  should remain
OFF.

8.08.03. Now, f i r e  t h e  Unibond, and f i r e  i t  again w i th in  1 second. T h e  second pulse
should not  be completed, a s  evidenced by the  absence o f  a  "beep." T h e  Overload I n -
dicator should be ON.

8.09. C A L I B R AT I N G  THE MODEL UBM METER ACCESSORY

8.09.01. Connect t h e  Meter t o  i t s  receptacle on t h e  r e a r  o f  the  Unibond. I n s e r t  t h e
the 10 mil l iohm load provided wi th  t h e  UBM i n t o  the  Electrode Holders o f  the  Weld
Head.

8.09.02. Ve r i f y  t h a t  i t  cor rec t ly  reads 10  milliohms and sounds i t s  audible alarm
when the Push- t o -Read Button i s  pressed on the  r e a r  o f  the  Unibond.

8.09.03. I f  the  Meter does not  read and/or operate proper ly,  switch power OFF and
remove i t s  cover.

8.09.04.  S e t  t h e  Unibond I I  contro ls  as fol lows:

AMPLITUDE 1 . 0 0  v o l t s
DURATION 5  mill iseconds
WELD RESISTANCE CONTROL 5  milliohms
WELD RESISTANCE SWITCH X 1

8.09.05.  Mechanically rezero  t h e  Meter,  i f  necessary. A d j u s t  R1, t h e  1 KHz Dr ive
Potentiometer, u n t i l  t h e  Meter reads 10 .0  mill iohms. R 1  i s  accessible through t h e
side cover o f  the  Meter on Stock No. 10-266-02.

8.09.06.  R e p l a c e  the  Meter Cover.
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8.10. C H E C K I N G  RESISTANCE OF THE WELD HEAD

8.10.01. The resistance o f  the  Weld Head can be measured. Connect ing  the  Weld Head
to the Unibond i n  the usual manner, s h o r t  the  Head by inser t ing  a  s ing le  RWMA-2
Electrode i n t o  the  Electrode Holders i n  a  manner which al lows i t  t o  be f i r m l y  clamped
by both Holders.

8.10.02. S w i t c h  t h e  power OFF. Remove the  Sensor Leads from the  Flexures and connect
them t o  the  Output Terminals on the  Transformer as  i l l u s t r a t e d  i n  Figure 3 1 .  B E  SURE
THAT THE POLARITY OF THE SENSOR LEADS I S  NOT REVERSED.

8.10.03. D o  not  actuate  t h e  Footpedal. P r e s s  the  Push- t o -Read Button, t h e  Meter w i l l
display t h e  resistance o f  the  Weld Head. B a d  connections can be found by moving the
cl ip leads toward the  Electrodes, one connection a t  a  t ime.

METER

BLACK
RED

`1>C14Lti
WELD
HEAD

UNIBOND I I

TRANSFORMER

Figure 31 -  Se t  up necessary t o  measure the  resistance o f  the  Welding Head.

9.00. R E P A I R  SERVICE

9.01. P H O N E  CALLS -  Ask f o r  t h e  FIELD SERVICE DEPARTMENT. PLEASE KNOW your model
number and the  s e r i a l  number when c a l l i n g .  Y o u  w i l l  f i n d  a  nameplate w i th  t h e  model
number and s e r i a l  number typed on i t .  l oca ted  on the  r e a r  o f  the  power supply.

9.02.  R E P A I R S  -  ALL i tems shipped t o  Unitek f o r  r e p a i r  must be  PREPAID by t h e
SHIPPER. F o r  FASTER SERVICE. please inc lude on your packing s l i p  a  purchase order
number covering repa i rs  together with t h e  "shipping" and " b i l l i n g "  addresses.



10.00. AMBIAB-SHOOTINO

PROBLEM -  Unibond does not  work a t  a l l  and "Power On" l i g h t  i s  not  i l luminated:

SOLUTION #1:  Check t h a t  proper voltage i s  a t  o u t l e t  and Unibond i s  properly
connected.

SOLUTION #2:  Check t h a t  C i r c u i t  Breaker has not  "blown". W i t h  power "OFF"
depress t h e  C i r c u i t  Breaker f u l l y .

SOLUTION #3:  With  power "OFF", check connectors a t  Pr inted C i r c u i t  Board.

PROBLEM -  OVERLOAD Light  i l luminates .

SOLUTION #1: The Feedback Cable i s  not  connected.

SOLUTION #2:  The Weld Load exceeds 1000 Amps. C h e c k  wi th  Mi l l iohmeter.

SOLUTION #3:  The resistance o f  the  Weld Head i s  too high.
Check with Mill iohmmeter.

PROBLEM -  Poor welds.

SOLUTION #1:

SOLUTION #2:

Improper weld pressure. improper weld schedule. d i r t y  o r
oxidized par ts .  inconsistent  par ts .  o r  incorrect  electrodes.

Electrodes not  properly  maintained or  a l igned.
See Section 4 . 0 0 .

SOLUTION #3:  Weld Resistance Compensation not  properly adjusted.
See Paragraph 2 . 1 6 . 7 .

SOLUTION #4:  Feedback Cable not  connected.

PROBLEM -  IMPROPER

PROBABLE

SETTING L i g h t  i s  i l luminated.

SOLUTION: Thumbwheels improperly adjusted.
See paragraph 2 . 1 6 . 4 .  o f  t h i s  manual.
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POWER SUPPLY PCB ASSEMBLY

FRONT PANEL--▶,

4

Figure 33A -  I n t e r n a l  v iew of Unibond I I .  R igh t  Side View

CONNECTORS

Figure 33B -  I n t e r n a l  View o f  Unibond I I .  L e f t  Side View

REAR PANEL

OUTPUT CABLE
CONNECTOR



Figure 34  -  I n t e r n a l  view o f  Mil l iohm Meter

R1 ( D R I V E  ADJUST)

R19 (CALIBRATION ADJUST)

R6 ( L I M I T  ADJUST)
1
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11,00 P A R T S  LIST (oontinued)

Al 8008 1020 1021 8052 R055 R089 R094 8095
Al 8009 1010
Al 8011 R019 1029 1092 R154
Al R012 R075
Al 8013
Al 1014 8057 R096 R100
Al 8015
Al R022
Al 1023 R025 1035
Al 1024 R034 1084
Al 1026 R036 R045
Al 1027 R028
Al 1030 R058
Al 1033 1159
Al R037
Al 8038 R098 R158
Al 8039
Al 8040 R086
Al R041
Al R042
Al R043
Al R044
Al R046
Al R047 R076
Al R048
Al R049
Al R050 R051
Al R053
Al R054
Al R056
Al R059
Al R061 R072 R077 R083 1101
Al R062 1064 R099
Al R063
Al R065 1161
Al R066
Al 1067
Al R070
Al R071
Al R073
Al R074
Al R078
Al 1079
Al R080
Al R081 R162
Al R082
Al R085
Al R087
Al 1088 1137
Al R090
Al 8093
Al R097
Al R102
Al R103
Al R104 R105
Al R106 1109 R112 R115 R118 R121 R124 R156
Al R108 R111 R114 R117 1120 R123 R126
Al 1127
Al R128
Al R129
Al R130 1132
Al R131 1133
AI R134
Al R135
Al 8138
Al R139
AI 1140
Al R141
Al R155
Al R156
Al R157

ASSEMBLY P A R T  NO. N A M E  Q U A N T I T Y  REFERENCE DESIGNATOR(S)

4-30487-01

4-30487-01

568-2-410 RESISTOR, CBN, 1 0 0 1 ,  5%, 1/4W
562-2-121 RESISTOR, CBN, 1 . 5 1 ,  10%, 1/2W
568-2-347 RESISTOR, CBN, 4 7 1 ,  5%, 1/4W
568-2-227 RESISTOR, CBN, 2 . 7 1 ,  5%, 1/4W
568-2-427 RESISTOR, CBN, 2 7 0 X ,  5%, 1/4W
568-2-210 RESISTOR, CBN, 1 1 ,  5%, 1/4W
566-1-176 POTENTIOMETER, 2 0 X ,  10%, 1/2W
568-2-433 RESISTOR, CBN, 3 3 0 1 ,  5%, 1/4W
568-2-315 RESISTOR, CBN, 1 5 1 ,  5%, 1/4W
568-2-282 RESISTOR, CBN, 8 . 2 1 ,  5%, 1/4W
568-2-220 RESISTOR, CBN, 2 1 ,  5%, 1/4W
565-1-212 RESISTOR, FILM, 3 0 . 11 ,  1%, 1/8W
568-2-256 RESISTOR, CBN, 5 . 6 1 ,  5%, 1/4W
568-2-322 RESISTOR, CBN, 2 2 1 ,  5%, 1/4W
568-2-318 RESISTOR, CBN, 1 8 1 ,  5%, 1/4W
568-2-418 RESISTOR, CBN, 1 8 0 1 ,  5%, 1/4W
565-1-219 RESISTOR, FILM, 4 9 . 9 1 ,  1%, 1/8W
565-1-157 RESISTOR, FILM, 1 0 1 ,  1%, 1/4W
568-2-000 RESISTOR, SELECT IN TEST, 1/4W
565-1-139 RESISTOR, FILM, 1 2 . 1 1 ,  1%, 1/8W
565-1-250 RESISTOR, FILM, 1 . 7 8 1 ,  1%, 1/4W
565-1-221 RESISTOR, FILM, 2 4 9 1 ,  1%, I /4W
565-1-169 RESISTOR, FILM, 4 . 7 5 1 ,  1%, 1/8W
568-2-368 RESISTOR, CBN, 6 8 1 ,  5%, 1/4W
564-1-215 RESISTOR, FILM, . 5  OHM, 5%, 12W
567-2-947 RESISTOR, CBN, 4 . 7  OHM, 5%, 1/4W
561-2-123 RESISTOR, CBN, 3 3 0  OHM, 10%, 1W
565-1-258 RESISTOR, FILM, 6 0 . 4 1 ,  1%, 1/4W
568-2-422 RESISTOR, CBN, 2 2 0 1 ,  5%, 1/4W
568-2-215 RESISTOR, CBN, 1 . 5 1 ,  5%, 1/4W
568-2-122 RESISTOR, CBN, 220 OHM, 5%, 1/4W
568-2-247 RESISTOR, CBN, 4 . 7 1 ,  5%, 1/4W
568-2-222 RESISTOR, CBN, 2 . 2 1 ,  5%, 1/4W
562-2-045 RESISTOR, CBN, 470 OHM, 5%, 1/2W
568-2-327 RESISTOR, CBN, 2 7 1 ,  5%, 1/4W
568-2-218 RESISTOR, CBN, 1 . 8 1 ,  5%, 1/4W
560-1-111 RESISTOR, WW, 1 1 ,  10%, 2W
568-2-212 RESISTOR, CBN, 1 . 2 1 ,  5%, 1/4W
561-2-118 RESISTOR, CBN, 3 9 0  OHM, 10%, 1W
564-1-147 RESISTOR, WW, 1  OHM, 5%, 5W
564-1-267 RESISTOR, WW, 2 2 0  OHM, 5%, 12W
568-2-000 RESISTOR, SELECT IN TEST, 1/4W
565-1-209 RESISTOR, FILM, 8 . 2 5 1 ,  1%, 1/2W
568-2-620 RESISTOR, CBN, 2 0 M E G ,  5%, 1/4W
568-2-320 RESISTOR, CBN, 2 0 1 ,  1/4W, 5%
568-2-047 RESISTOR, CBN, 4 7  OHM, 5%, 1/4W
565-1-253 RESISTOR, FILM, 3 9 . 2 1 ,  1%, 1/4W
566-1-198 POTENTIOMETER, 2 1 ,  10%, 1/2W
565-1-252 RESISTOR, FILM, 2 0 1 ,  1%, 1/4W
565-1-184 RESISTOR, FILM, 4 . 9 9 1 ,  1%, 1/2W
565-1-256 RESISTOR, FILM,287 OHM, 1%, 1/4W
568-2-233 RESISTOR, CBN, 3 . 3 1 ,  5%, 1/4W
566-1-172 P O T,  3 / 8 •  sq, 1 0 1 ,  10%, 1/2W
561-2-138 RESISTOR, CBN, 3 3  OHM, 5%, 1W
564-1-153 RESISTOR, WW, 3  OHM, 5%, 5W
568-2-927 RESISTOR, CBN, 2 . 7  OHM, 5%, 1/4W
564-1-265 RESISTOR, WW, . 1 5  OHM, 10%, 5W
564-1-262 RESISTOR, WW, 2 0  OHM, 5%, 12W
565-1-126 RESISTOR, FILM, 1 . 5 1 ,  1%, 1/4W
565-1-248 RESISTOR, FILM,182 OHM, 1%, 1/4W
565-1-254 RESISTOR, FILM, 4 0 . 2 1 ,  1%, 1/4W
565-1-257 RESISTOR, FILM,604 OHM, 1%, 1/4W
568-1-456 RESISTOR, CBN, 5 6 0 1 ,  5%, 1/4W
568-2-115 RESISTOR, CBN, 150 OHM, 5%, 1/4W
565-1-175 RESISTOR, FILM, 6 . 6 5 1 ,  1%, 1/2W
568-2-615 RESISTOR, CBN, 1 5 M E G ,  5%, 1/4W
565-1-151 RESISTOR, FILM, 1 5 . 0 1 ,  1%, 1/2W
565-1-186 RESISTOR, FILM, 7 . 5 0 1 ,  1%, 1/2W
568-2-230 RESISTOR, CBN, 3 . 0 1 ,  5%, 1/4W
568-2-447 RESISTOR, CBN, 4 7 0 1 ,  1/4W, 5%
568-2-610 RESISTOR, CBN, 10MEG,  1/4W, 5%

8
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2
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Figure 36 -  CONNECTION DIAGRAMS FOR ONIBOND I I
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Figure 37 S C U M & T I C  OP PULLIAM MISR PCB
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


