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INTRODUCTION

1.1 GENERAL DESCRIPTION

The PG 5000A P u l s e  G e n e r a t o r  i s  i n t e n d e d  f o r  t e s t i n g  v e r y  h i g h - s p e e d  GaAs
c i r c u i t s  a n d  s y s t e m s ,  a n d  f o r  d r i v i n g  l a s e r  d i o d e s .  I t  c o v e r s  a  w i d e  f r e q u e n c y
range f r o m  1 0  MHz t o  5 0 0 0  MHz w i t h  f a s t  r i s e / f a l l t i m e s .  T h i s  manua l  i s  k e p t
s h o r t  b u t  i t  w i l l  emphas i ze  i m p o r t a n t  h i n t s  i n  p r o p e r  u s e  a n d  p o s s i b l e  m i s u s e .
We p a r t i c u l a r l y  w a n t  t o  s t r e s s  t o  r e a d  a l l  CAUTION s i g n s .  P l e a s e  r e a d  t h e  n e x t
s e c t i o n  o n  f i r s t - t i m e  u s e  o f  t h e  i n s t r u m e n t .

1 .2  FIRST-TIME USE OF THE INSTRUMENT

A f t e r  u n p a c k i n g  t h e  i n s t r u m e n t ,  p l e a s e  c h e c k  f o r  p o s s i b l e  s h i p p i n g  damages.
The i n s t r u m e n t  u s u a l l y  i s  s u p p l i e d  w i t h  a  p o w e r  c o r d  a n d  a  p o w e r  p l u g  a s  u s e d
i n  t h e  U n i t e d  S t a t e s .  I n  t h i s  c a s e  t h e  i n t e r n a l  p o w e r  s w i t c h  i s  s e t  f o r  11 5  V
o p e r a t i o n .  I f  i n  d o u b t ,  p l e a s e  remove t h e  t o p  p a n e l  b y  r e m o v i n g  t w o  s c r e w s .
The p o w e r  s w i t c h  w i l l  b e  c l e a r l y  v i s i b l e .  S e l e c t  p r o p e r  l i n e  v o l t a g e .  T h e
115 V  s e t t i n g  w i l l  c o v e r  t h e  r a n g e  f r o m  1 0 0  V  t o  1 3 0  V,  a n d  t h e  2 3 0  V  s e t t i n g
w i l l  c o v e r  t h e  r a n g e  f r o m  2 0 0  V  t o  2 6 0  V.  T h e  l i n e  f r e q u e n c y  s h o u l d  b e  b e t w e e n
50 H z  a n d  6 0  H z .  T h e  c o r r e c t  f u s e  f o r  11 5  V  o p e r a t i o n  i s  1 . 6  A ,  a n d  f o r  2 3 0  V,
0 .8  A ,  b o t h  q u i c k  a c t i n g .  F o r  11 5  V  o p e r a t i o n ,  t h e  f u s e  h o l d e r  i s  u s u a l l y
equipped w i t h  a n  a d a p t e r  w h i c h  w i l l  f i t  t h e  1 / 4  x  1 - 1 / 4  i n c h  t y p e  f u s e .  F o r
marke ts  o u t s i d e  t h e  U n i t e d  S t a t e s ,  a n  a d a p t e r  may b e  u s e d  w h i c h  a c c e p t s  t h e
5x20 mm f u s e  more  commonly  f o u n d  i n  E u r o p e .

The i n s t r u m e n t  may b e  s h i p p e d  w i t h o u t  a  p o w e r  p l u g  t o  some f o r e i g n  c o u n t r i e s .
The c o r d ,  h o w e v e r ,  w i l l  f o l l o w  i n t e r n a t i o n a l  c o l o r  c o d i n g  ( D I N  no rm)  f o r
p r o p e r  i d e n t i f i c a t i o n  a n d  a t t a c h m e n t  o f  a  p o w e r  p l u g  u s e d  i n  a  s p e c i f i c
c o u n t r y.

CAUTION

Never a p p l y  more  t h a n  p l u s  o r  m i n u s  5  v o l t s  t o  a n y  i n p u t  o r  o u t p u t
t e r m i n a l s  because  t h i s  c a n  c a u s e  i m m e d i a t e  a n d  pe rmanen t  damage t o
the i n s t r u m e n t .  G r e a t  c a u t i o n  s h o u l d  b e  u s e d  when u s i n g  a n y  c o a x i a l
cab les  o r  t r a n s m i s s i o n  l i n e s .  T h e y  may h a v e  a  c h a r g e  s t o r e d  i n  t h e m .
A l so ,  a c - c o u p l i n g  may p r o d u c e  a  l a r g e  s p i k e  when c o n n e c t i o n  i s  made
to  a n y  i n p u t s  o r  o u t p u t s .  D i s c h a r g i n g  t h e  l i n e s ,  o r  e v e n  b e t t e r  u s i n g
a s m a l l  v a l u e  a t t e n u a t o r ,  w i l l  e l i m i n a t e  t h e  p r o b l e m s .  A l t e r n a t i v e l y ,
i f  t h e  b u i l t - i n  a t t e n u a t o r s  a r e  s e t  f o r  min imum o u t p u t  a m p l i t u d e ,  i t
w i l l  p r o v i d e  e x c e l l e n t  p r o t e c t i o n  f o r  a l l  s i t u a t i o n s  m e n t i o n e d  a b o v e .

We s t r o n g l y  recommend t o  u s e  o n l y  f l e x i b l e  l o w - l o s s  c o a x i a l  c a b l e s
wh ich  a r e  mode- f r e e  t h r o u g h  4 0  GHz. I f  s e m i - r i g i d  c o a x i a l  c a b l e s  a r e
used,  g r e a t  c a u t i o n  s h o u l d  b e  a p p l i e d  a s  n o t  t o  damage c o n n e c t o r s .
A s p e c i a l  t o r q u i n g  t o o l  s h o u l d  b e  u s e d ,  o r  t h e  h a n d s  s h o u l d  b e  u s e d  f o r
t i g h t e n i n g  c o a x i a l  c a b l e s  a n d  e x t e r n a l  a t t e n u a t o r s .

The i n s t r u m e n t  i s  e q u i p p e d  w i t h  SMA m a l e - t o - f e m a l e  a d a p t e r s  t o  s a v e  t h e
a c t u a l  SMA o u t p u t  c o n n e c t o r s  f r o m  p o s s i b l e  m i s u s e  a n d / o r  damage.  T h e y
shou ld  b e  a t t a c h e d  t o  t h e  SMA o u t p u t  c o n n e c t o r s  a t  a l l  t i m e s .  T h e
adap te rs  may b e  e a s i l y  r e p l a c e d  i f  e x c e s s i v e  w e a r  i s  o b s e r v e d .
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B e f o r e  m a k i n g  a n y  c o n n e c t i o n s  t o  t h e  i n s t r u m e n t ,  s e t  b o t h  ATTENUATOR s e t t i n g s
f o r  min imum o u t p u t  a m p l i t u d e .  S e t  b o t h  OUTPUT OFFSET p o t e n t i o m e t e r s  t o  r e a d
around  z e r o  v o l t s  w h i c h  i s  5 . 0  o n  t h e  1 0 - t u r n  d i a l .  P r o v i d e  a  s i g n a l  i n p u t  t o
the  R F  INPUT c o n n e c t o r  o f  a b o u t  + 1 0  dBm, a n d  s e t  t h e  s i g n a l  FREQUENCY t o
a p p r o x i m a t e l y  1 0 0  MHz.

I n  t h e  f o l l o w i n g ,  a l l  measurements w e r e  made i n  a  2 0  GHz s a m p l i n g  o s c i l l o s c o p e
system. I f  y o u  p l a n  t o  u s e  a d d i t i o n a l  e x t e r n a l  a t t e n u a t o r s ,  w e  s t r o n g l y
recommend t o  u s e  H P ' s  APC a t t e n u a t o r s ,  o r  t h e  S i l v e r  S e r i e s  K -  a t t e n u a t o r s
f rom W i l t r o n  w h i c h  a r e  mode- f r e e  t o  a t  l e a s t  3 5  GHz. O t h e r  m a n u f a c t u r e r s  a l s o
make s u i t a b l e  a t t e n u a t o r s .  S h o r t  s e m i -  r i g i d  o r  f l e x i b l e  c o a x i a l  c a b l e s  n o t  t o
exceed 1 2  i n c h e s  m u s t  b e  u s e d  w h i c h  a r e  a l s o  mode-  f r e e  t o  a b o v e  3 0  GHz.

WE CANNOT STRESS THE IMPORTANCE TO USE SUITABLE HARDWARE AS OUTLINED ABOVE,
OTHERWISE THE MEASURED RISETIMES WILL BE DIFFERENT THAN OUTLINED ON PAGE 5 .

Connect a  f l e x i b l e  c a b l e  f r o m  t h e  t r i g g e r  o u t p u t  c o n n e c t o r  TRIG OUT t o  t h e
i n p u t  o f  t h e  t i m e - b a s e .  S e t  b o t h  0 / - 1 0  d B  s w i t c h e s  o n  t h e  f r o n t  p a n e l  t o  0  d B .
Set t h e  g a i n  s w i t c h  t o  NORMAL. C o n n e c t  a  mode- f r e e  c o a x i a l  c a b l e  ( 4 0  GHz) e a c h
t o  t h e  t w o  o u t p u t s  OUT a n d  i n s e r t  a  X10  a t t e n u a t o r  ( 2 0  d B  K - c o n n e c t o r  p a d )  t o
the i n p u t  o f  t h e  s a m p l i n g  p l u g - i n .  We s t r o n g l y  u r g e  t o  u s e  t h e  2 0  d B  p a d s  a s
n o t  t o  o v e r l o a d  o r  d e s t r o y  a c c i d e n t a l l y  t h e  v e r y  s e n s i t i v e  s a m p l i n g  h e a d s .
Turn o n  t h e  POWER s w i t c h .  T h e  f o u r  LED d i s p l a y s  w i l l  l i g h t  u p  a n d  d i s p l a y
AMPLITUDE a n d  OFFSET s e t t i n g s .  Change  OFFSET a n d / o r  AMPLITUDE s e t t i n g s  a n d
observe e f f e c t s  o n  t h e  CRT s c r e e n .  B y  s w i t c h i n g  t h e  NORMAL/ 3 0 0  MHz s w i t c h  t o

300 MHz, o n e  o b s e r v e s  a  s p e e d - u p  i n  r i s e / f a l l t i m e .  A u t o m a t i c  r i s e / f a l l t i m e
measurements may  n o t  w o r k  i n  t h e  p r e s e n c e  o f  t r a n s i e n t  a b e r r a t i o n s  a t  h i g h e r
r e p e t i t i o n  r a t e s .  We recommend t o  measure  a l l  r i s e / f a l l t i m e s  m a n u a l l y .

Re tu rn  t h e  s w i t c h  t o  NORMAL a n d  i n c r e a s e  t h e  i n p u t  f r e q u e n c y  u p  t o  2 0 0 0  MHz.
Some d r o o p  may b e  v i s i b l e  n e a r  t h e  f r o n t  c o r n e r  d u e  t o  t h e r m a l  e f f e c t s  a n d  t h e
n o n l i n e a r  o u t p u t  r e s i s t a n c e  o f  GaAs FETS w i t h  f r e q u e n c y.  Some a l s o  comes f r o m
the b i a s - T.

I s o l a t i o n  o n  b o t h  o u t p u t s  i s  s a t i s f a c t o r y .  I s o l a t i o n  b e t w e e n  t h e  t w o  o u t p u t s
i s  e x c e l l e n t ,  t h o u g h  a  5 0  ohm t e r m i n a t i o n  r e s i s t o r  w i l l  b e  needed  t o  t e r m i n a t e
an unused  o u t p u t  i f  o n l y  o n e  o u t p u t  i s  u s e d .  A  s h o r t  c i r c u i t  w i l l  l i m i t  t h e
o u t p u t  c u r r e n t  a u t o m a t i c a l l y  t h o u g h  we recommend t o  a v o i d  s h o r t  c i r c u i t i n g  t h e
o u t p u t  p a r t i c u l a r l y  a t  h i g h e r  OFFSETS s e t t i n g s .

I f  h i g h e r  AMPLITUDE a t t e n u a t i o n  t h a n  9  d B  i s  r e q u i r e d ,  r e m o v e  t h e  s h o r t  SMA
r i g i d  c a b l e  u n d e r  t h e  ATTENUATOR l a b e l  a n d  i n s e r t  t h e  1 0  d B  a t t e n u a t o r  p l u s
semi- r i g i d  e l b o w  s u p p l i e d  a s  a n  a c c e s s o r y  t o  t h e  i n s t r u m e n t .  S w i t c h  t h e  0  d b /
-10  d B  s w i t c h  t o  - 1 0  d B ,  a n d  t h e  o u t p u t  i s  a u t o m a t i c a l l y  c o r r e c t e d  f o r  t h e  1 0
dB p a d  i n s e r t e d .  T h e  OFFSET v o l t a g e  w i l l  n o t  h a v e  changed  d u e  t o  t h e  l o o p -
th rough  t e c h n i q u e  e m p l o y e d .
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1 .3  INTENSITY OF LED DISPLAYS

The i n t e n s i t y  o f  t h e  LED d i s p l a y s  i s  p r e s e t  a t  a  medium l e v e l  a n d  may b e
changed o v e r  a  w i d e  r a n g e  t o  s u i t  more  i n d i v i d u a l  p r e f e r e n c e s .  T o  d o  s o ,  o p e n
the  t o p  p a n e l  a n d  v a r y  t h e  t r i m p o t e n t i o m e t e r  n e x t  t o  t h e  p o w e r  s e l e c t  s w i t c h
(130/260V)  t o  t h e  d e s i r e d  i n t e n s i t y  s e t t i n g .

1 . 4  TYPICAL AND MEASURED RISETIME

I n  t h e  TABLE o n  t h e  n e x t  page ,  t h e  TYPICAL r i s e t i m e  i n  a  2 0  GHz s a m p l i n g
system i s  shown .  F o r  e a s e  o f  v e r i f i c a t i o n  w e  a l s o  i n c l u d e d  t h e  ACTUAL MEASURED
r i s e t i m e  i n  t h e  TABLE o n  page  5 .  T h e r e  a r e  f i v e  m a j o r  components  a f f e c t i n g  t h e
t o t a l  o b s e r v e d  r i s e t i m e :

R i s e t i m e  o f  t h e  2 0  GHz S a m p l i n g  Sys tem:  1 7  p s
Pu lse  G e n e r a t o r  ( O u t p u t  D r i v e r  o n l y ) :  2 5  p s
B u i l t - i n  A t t e n u a t o r  a n d  Coax C a b l e s :  1 8  p s
B u i l t - i n  B i a s  T ' s :  1 2  p s
E x t e r n a l  l o w -  l o s s  C o a x i a l  C a b l e s :  1 0  p s

The compu ted  r i s e t i m e  w i t h  above  numbers  i s  3 8 . 5  p s  ( b y  s q u a r i n g  e a c h  t e r m  a n d
t a k i n g  t h e  r o o t  o u t  o f  t h e  sum) w h i c h  i s  c l o s e  t o  t h e  measu red  r i s e t i m e  shown
i n  t h e  TABLE o n  page  4  a t  h i g h  f r e q u e n c i e s .

T r a n s i e n t  a b e r r a t i o n  f o r  m o s t  f r e q u e n c y  s e t t i n g s  i s  q u i t e  g o o d .  I t  c a n  b e
reduced  a t  h i g h e r  f r e q u e n c i e s  b y  l o w e r i n g  t h e  s i n u s o i d a l  i n p u t  d r i v e  l e v e l .
The r e s u l t  i n  a n  i n c r e a s e  i n  r i s e t i m e ,  b u t  f o r  m o s t  i n s t a n c e s  t h i s  e f f e c t  i s
s m a l l .  R e d u c i n g  t r a n s i e n t  a b e r r a t i o n  above 1 0 0 0  MHz b y  r e d u c i n g  t h e  i n p u t
d r i v e  i s  p a r t i c u l a r l y  e f f e c t i v e .

We c a n n o t  s t r e s s  t h e  i m p o r t a n c e  o f  u s i n g  h a r d w a r e  w h i c h  i s  f u l l y  t e s t e d  f o r
mode- f r e e  o p e r a t i o n  a n d  p r o p e r  o p e r a t i o n  o v e r  t h e  t h e  w i d e  b a n d w i d t h  f r o m  d c
t o  2 0 - 4 0  GHz. P r o p e r  c o n n e c t i o n  ( g o o d  g r o u n d i n g )  i s  a b s o l u t e l y  e s s e n t i a l  f o r
a l l  c a b l e  c o n n e c t i o n s .  K e e p  e x t e r n a l  c a b l e s  a s  s h o r t  a s  p o s s i b l e  b u t  n o t
l o n g e r  t h a n  1 2  i n c h e s .  O n l y  u s e  y o u r  hands  when  t i g h t e n i n g  t h e  c a b l e s ,  o r  u s e
a s u i t a b l e  t o r q u i n g  t o o l .

CAUTION

A v o i d  u s i n g  t h e  PG 5000A P u l s e  G e n e r a t o r  w i t h  n o  5 0  ohm t e r m i n a t i o n
r e s i s t o r s  c o n n e c t e d  t o  e a c h  o u t p u t  OUT when t h e  u n i t  i s  p o w e r e d  u p .
W i t h o u t  t e r m i n a t i o n  r e s i s t o r s ,  a  f u l l  1 0 0  % r e f l e c t i o n  w i l l  o c c u r  w h i c h
s h o u l d  b e  a v o i d e d .  F o r  s i m i l a r  r e a s o n s ,  a v o i d  m a k i n g  s h o r t  c i r c u i t s  a t
t h e  o u t p u t s .  I f  a t  a l l  p o s s i b l e ,  u s e  some a t t e n u a t i o n  ( b u i l t -  i n  o r
e x t e r n a l )  t o  r e d u c e  r e f l e c t i o n s .  Y o u  may w a n t  t o  s t a r t  o u t  w i t h  t h e
max. s e t t i n g s  o f  t h e  b u i l t -  i n  a t t e n u a t o r s ,  a n d  e v e n t u a l l y  i n c r e a s e  t h e
a m p l i t u d e  t o  t h e  max.  l e v e l  o f  2  v o l t s .  WE WANT TO POINT OUT THE WARRANTY
DOES NOT COVER ANY DAMAGED OR DESTROYED INPUT OR OUTPUT DEVICES.
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TYPICAL RISETIME AS A  FUNCTION OF PULSE REPETITION RATE

FREQUENCY
(MHz)

t r ( 1 0 - 9 0 % )
NORMAL

t r ( 2 0 - 8 0 % )
NORMAL

t r ( 1 0 - 9 0 % )
300 MHz

t r ( 2 0 - 8 0 % )  '  f
300 MHz ! I

10 7.5 n s 5.0 n s 120 p s 80 p s

50 1.5  n s 1 .0  n s 65 p s 45 p s

100 750 p s 500 p s 50 p s 35 p s

300 240 p s 170 p s 50 p s 35 p s

500 .150 p s 110 p s 50 p s 35 p s

1000 85 p s 60 p s 45 p s 30 p s

2000 50 p s 35 p s

3000 40 p s 28 p s

4000 37 p s 28 p s

5000 37 p s 28 p s

Above TABLE g i v e s  t h e  t y p i c a l  r i s e t i m e  o f  t h e  PG 5000A p u l s e  g e n e r a t o r
measured i n  a  2 0  GHz s a m p l i n g  s y s t e m  ( s e e  p a g e  2  f o r  d e t a i l s ) .  E v e n  t h o u g h
above v a l u e s  a r e  n o t  g u a r a n t e e d  v a l u e s ,  t h e  v a r i a t i o n s  f r o m  u n i t  t o  u n i t  w i l l
no t  b e  s i g n i f i c a n t .  A l s o ,  t h e  f a l l t i m e s  may  b e  s l i g h t l y  s l o w e r  t h a n  t h e
s p e c i f i e d  r i s e t i m e s  a t  some p u l s e  r e p e t i t i o n  r a t e s .
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ACTUAL MEASURED RISETIME AS A  FUNCTION OF PULSE REPETITION RATE

FREQUENCY
(MHz)

t r ( 1 0 - 9 0 % )
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DATE OF MEASUREMENT:

SERIAL-NUMBER:

NAME OF INSPECTOR:

COMMENTS:

Above measurements  w e r e  made i n  a  2 0  GHz s a m p l i n g  s y s t e m ,  f o r  d e t a i l s ,  s e e
page 2 .  A n y  s a m p l i n g  s y s t e m  w i t h  l e s s  b a n d w i d t h ,  t h e  r e s u l t s  w i l l  b e  d i f f e r e n t
o r  may n o t  g i v e  a n y  s a t i s f a c t o r y  r e a d - o u t s  a t  h i g h e r  r e p e t i t i o n  r a t e s .

We s t r o n g l y  u r g e  t o  make t h e  measurements  m a n u a l l y  a n d  n o t  t o  r e l y  o n  t h e
a u t o m a t i c  measurement  c a p a b i l i t i e s  o f  t h e  m a i n f r a m e .  I n  p r e s e n c e  o f  o v e r s h o o t
a n d / o r  r i n g i n g ,  a u t o m a t i c  measurements  o f t e n  g i v e  w r o n g  r e s u l t s .
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PERFORMANCE SPECIFICATIONS

Pulse R e p e t i t i o n  Rate:  1 0  MHz t o  5000 MHz i n  a  s i n g l e  range.

Droop a t  10  MHz i s  l e s s  t h a n  2 0  %

R i s e / f a l i t i m e  (10-90%):  see  TABLE on page 4

R i s e / f a l i t i m e  (20-80%): s e e  TABLE on page 4

Tr a n s i t i o n  Time matching:  2 0  ps  t y p i c a l  a t  +10 dap I n p u t  Level_

Output

Output

Output

Amplitude p e r  S ide :  2  V  nomina l .  B o t h  ou tpu ts  a r e  independent .

Amplitude Va r i a t i o n :  t y p i c a l l y  w i t h i n  #10 %.

Amplitude A t t e n u a t i o n :  0  db t o  19 dB i n  1  dB s teps  w i t h  microwave
a t tenua to rs .  Tr a n s i e n t  waveforms and DC Output
O f f se t  v o l t a g e  una f fec ted  by  a t t e n u a t i o n  s e t t i n g .
Each o u tp u t  a t t e n u a t o r  i s  independent .  D i g i t a l l y
displayed o u t p u t  ampl i tude  r e s o l u t i o n  i s  10  mV.

Trans ient  A b e r r a t i o n : 5-15 % t y p i c a l l y  n o t  i n c l u d i n g  t r a n s i e n t  a b e r r a t i o n
of sampl ing head. The t r a n s i e n t  a b e r r a t i o n  can be
reduced b y  l owe r i ng  t h e  I n p u t  D r i v e  L e v e l  a t  some
nominal i nc rease  i n  r i s e / f a l l t i m e .

DC Output  O f f s e t  Vo l t age :  p l u s  t o  minus 5  v o l t s ,  independent  f r om  each o u tpu t
and d i g i t a l l y  d i sp layed  w i t h  10  mV r e s o l u t i o n .
The DC Ouput O f f s e t  Vo l tage  i s  independent f r o m  t h e
Output Ampl i tude S e t t i n g  even i f  a d d i t i o n a l  f i x e d
at tenuators  a r e  added a t  t h e  Feed-Through j o i n t .

Var iab le  R i s e / f a l l t i m e :  b y  reduc ing  I n p u t  D r i v e l  L e v e l .  I t  a l s o  y i e l d s
lower t r a n s i e n t  a b e r r a t i o n .

Nominal I n p u t  D r i v e  Leve l :  +10  dBm. Max. I n p u t  L e v e l :  +16 dBm.
Input  D r i v e l  Leve ls  o f  l e s s  t h a n  +10 dBm s t i l l
y i e l ds  s a t i s f a c t o r y  performance f o r  sources wh ich
cannot p rov ide  t h e  f u l l  Nominal I n p u t  D r i v e l  L e v e l .

Tr igger  Output  L e v e l :  a p p r o x .  - 7  dBc w i t h  respec t  t o  t h e  I n p u t  D r i v e
Level .

Output Duty  Cyc le :  a p p r o x i m a t e l y  50 % f o r  a l l  i n p u t  f r equenc ies .
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WARRANTY INFORMATION

Colby I n s t r u m e n t s ,  I n c .  g u a r a n t e e s  t h a t  t h e  PG 5000A P u l s e  G e n e r a t o r
meets a l l  s p e c i f i c a t i o n s .  T h e  u n i t  i s  w a r r a n t e d  a g a i n s t  d e f e c t s  i n  m a t e r i a l
and workmansh ip  f o r  a  p e r i o d  o f  o n e  y e a r  f r o m  t h e  d a t e  o f  s h i p m e n t .  D u r i n g  t h e
w a r r a n t y  p e r i o d ,  C o l b y  I n s t r u m e n t s ,  I n c .  w i l l ,  a t  i t s  o p t i o n ,  e i t h e r  r e p a i r  o r
r e p l a c e  p r o d u c t s  w h i c h  p r o v e  t o  b e  d e f e c t i v e .

The B u y e r  s h a l l  p r e p a y  a l l  s h i p p i n g  c h a r g e s  when s h i p p e d  t o  C o l b y
I n s t r u m e n t s ,  I n c .  f o r  r e p a i r .  C o l b y  I n s t r u m e n t s ,  I n c .  s h a l l  p a y  s h i p p i n g
charges t o  r e t u r n  t h e  p r o d u c t  t o  t h e  B u y e r  w i t h i n  t h e  c o n t i n e n t a l  U n i t e d
S t a t e s  o f  A m e r i c a .  T o  f o r e i g n  c o u n t r i e s ,  s h i p p i n g  c h a r g e s  b o t h  ways  h a v e  t o  b e
p a i d  b y  t h e  B u y e r .

IN A L L CASES, WE REQUIRE A  RETURN MATERIAL AUTHORIZATION NUMBER (RMA-NO),
WHETHER THE INSTRUMENT I S  I N  WARRANTY OR NOT. WE USUALLY WANT TO TALK TO THE
END- USER WHICH OBSERVES A  PROBLEM WITH THE INSTRUMENT BEFORE WE ISSUE AN RMA
NUMBER.

IMPORTANT

NO WARRANTY WHATSOEVER WILL BE GIVEN TO ANY INPUT OR OUTPUT
DEVICES DAMAGED OR DESTROYED. T H I S  ALSO APPLIES TO A L L
CONNECTORS WHICH HAVE BEEN DAMAGED. PLEASE READ CAUTION
HEADINGS CAREFULLY!

-  7  -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



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 


