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C o n gr a tu l a tio ns o n c h o osin g a  Sp e c tro lin e ® D MXA-Se ri es or D MHA-Se ri es 
d ig it a l r a d io m e t e r. Sp e c tro n i cs C orp or a tio n h a s d esig n e d it to p ro v id e
th e  m ost d esir a b l e  f e a tures, th e  b est p e rform a n c e  a n d , w h e n use d pro p-
e rly , y e a rs o f tro u b l e-fre e  o p e r a tio n . Pl e a se  re a d th e  instru c tio ns in th is
m a nu a l c a re fu lly b e fore  usin g th e  un it.

SECTION I  INTRODUCTION

1.1 GENERAL
Th e  Sp e c tro lin e  D MXA-Se ri e s a n d  D MH A-Se ri e s d ig it a l r a d io m e-
t e rs p ro v id e  re a d in gs fro m 0-19,990 µW / c m2 or 0-199.9 m W / c m2

(0-199,900 µW / c m2), resp e c tiv e ly . Th e y f e a ture  a n e a sy-to-re a d LED
d isp l a y . Th e ir o v e r a ll a c c ur a c y is b e tt e r th a n ±5%.

Th ese  r a d io m e t e rs use  h ig h-q u a lity int e rf e re n c e  filt e rs th a t exh ib it
a c c ur a t e  a n d c a re fu lly c o ntro ll e d sp e c tr a l c o v e r a g e , p r a c ti c a lly
e lim in a tin g un w a nt e d m e t e r se nsitiv ity to in fr a re d int e rf e re n c e  a n d
oth e r un d esir a b l e  r a d i a tio ns. Th is a llo ws th e  re a d in gs to b e  o b t a in e d
d ire c tly inst e a d  o f b y c a l c u l a tio n , a  tim e-c o nsu m in g a n d e rror-
p ro d u c in g p ro c e d ure  re q u ire d b y c e rt a in c o m p e titiv e  d e v i c es. Th e
int e rf e re n c e  filt e rs a lso m in im ize  th e  “so l a riz a tio n ” e ff e c t u p o n th e
resp o nse  o f th e  m e t e rs o v e r tim e .

A ll Sp e c tro lin e  r a d io m e t e rs a re  c a lib r a t e d  to NIST st a n d a rds b y p yro-
e l e c tri c  m e th o ds for m a xim u m a c c ur a c y . Th e y a re  d esig n e d w ith a
lo w e l e c tri c a l im p e d a n c e , m a kin g th e ir lin e a rity v a stly su p e rior to
th a t o f a ny o th e r c o m p a r a b ly p ri c e d r a d io m e t e rs. Th e  se nsor h e a ds
a re  p ro v id e d w ith a  sp e c i a l d iffuse r-se nsor w in d o w th a t e nsures
a c c ur a t e  La m b e rti a n or C osin e  resp o nse .

Th e  m e t e rin g e l e c tro n i c s o f th e  D MXA-Se ri e s a n d  D MH A-Se ri e s 
r a d io m e t e rs f e a ture  b e tt e r th a n ±5% a c c ur a c y , int e gr a t e d  c irc u itry ,
a n d so lid-st a t e  LED d isp l a y . A d d itio n a l f e a tures o f th e  e l e c tro n i cs a re
exc e ll e nt t e m p e r a ture  a n d o v e r-r a n g in g c h a r a c t e risti cs. Th e  D MXA-
Se ri es a n d D MHA-Se ri es r a d io m e t e rs a lso h a v e  b u ilt-in a utoze ro in g .

1.2 FEATURES
1.2.1 Th e  Sp e c tro lin e  D MXA-Se ri es a n d D MHA-Se ri es d ig it a l r a d io m e-
t e rs a re  p o c k e t-size d , b a tt e ry-o p e r a t e d  un its su it a b l e  for use  in th e
m e a sure m e nt o f 254n m , 300n m , 365n m or 450n m w a v e l e n g ths.

1.2.2 Th e  r a d io m e t e rs f e a ture  n o nre c h a rg e a b l e  a n d re c h a rg e a b l e
o p tio ns. W ith th e  n o nre c h a rg e a b l e  o p tio n , th e  m e t e rs re q u ire  fo ur
‘ ‘ A A ’ ’ 1.5 v o lt, a lk a lin e  b a tt e ri es. W ith th e  re c h a rg e a b l e  o p tio n , 
th e  m e t e rs re q u ire  fo ur ‘ ‘ A A ’ ’ 1.25 v o lt, n i c k e l-c a d m iu m b a tt e ri es
a n d th e  Sp e c tro lin e  M o d e l D M-15 C 0001 b a tt e ry c h a rg e r (se p a r a t e ly
a v a il a b l e ).
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1.2.3 Th e  r a d io m e t e rs m e a sure  irr a d i a n c es a s sp e c ifi e d in Ta b l e  1-1.
Th e  se nsor g e n e r a t es e l e c tri c a l c urre nt p ro p ortio n a l to th e  irr a d i a n c e
e x p e ri e n c e d  a t a  p l a n e  d e f in e d  b y th e  f a c e  o f th e  s e nso r.
A m p lifi c a tio n a n d c urre nt-to-v o lt a g e  c o nv e rsio n c irc u itry a re  c o n-
t a in e d w ith in th e  h a n d-h e ld d isp l a y un it a n d its int e gr a t e d  n a ture
p ro v id es h ig h re li a b ility a n d a c c ur a c y in th e  re a d in gs.

1.2.4 Th e  nu m e ri c a l d isp l a y is a  lig ht-e m ittin g d io d e  (LED) for p re c ise
re a d in g in e v e n to t a l d a rkn ess. Th e  nu m e r a ls a re  0.5 in c h (12.7m m)
h ig h a n d in a  sin g l e  p l a n e  for d ist a nt a n d w id e-a n g l e  v i e w in g .

1.3 AC CESSORIES AND REPLACEMENT PARTS
A ll a c c essori es a n d re p l a c e m e nt p a rts re q u ire d for th e  o p e r a tio n o f
th e  r a d io m e t e rs a re  list e d  in Ta b l e  7-1.

1.4 TECHNICAL DATA
Ta b l e  1-1 lists a ll th e  t e c hn i c a l sp e c ifi c a tio ns f or th e  r a d io m e t e rs.

SECTION II  INSTALLATION
2.1 UNPACKING AND INSPECTION

2.1.1 Un p a c k a n d insp e c t th e  r a d io m e t e r for p ossib l e  d a m a g e  in
sh ip m e nt. C h e c k th e  p e rf or m a n c e  a s so o n a s p ossib l e . If d a m a g e  is
n ot e d , n o tify th e  c a rri e r a n d su p p li e r b e fore  usin g th e  instru m e nt.
A lso c h e c k th a t a ll it e ms a re  in c lu d e d .

2.1.2 Sa v e  th e  sh ip p in g c a rto n a n d p a c kin g m a t e ri a ls for future  
storin g or sh ip p in g o f th e  r a d io m e t e r.

2.2 POWER SOURCE REQUIREMENTS
Th e  r a d io m e t e r is b a tt e ry o p e r a t e d . Th e  b a tt e ri e s a r e  f a c tory
inst a ll e d in th e  instru m e nt.

WARNING
Th is r a d io m e t e r is c a re fu lly d esig n e d to p re v e nt a c c id e nt a l sh o c k to
th e  o p e r a tor w h e n p ro p e rly use d . Ho w e v e r, n o e n g in e e rin g d esig n
c a n re n d e r s a f e  a n instru m e nt w h i c h is use d c a re l essly . Th e re fore ,
re c o m m e n d a tio ns p rese nt e d in th is m a nu a l m ust b e  re a d c a re fu lly
a n d th oro u g h ly un d e rsto o d b e fore  a ny m e a sure m e nts a re  m a d e .
Failure to follow directions could result in serious adverse effects.

A lso , c e rt a in m o d e ls a re  d esig n e d for use  in re g io ns o f th e  sp e c tru m ,
n ot a b ly th e  u ltr a v io l e t r a n g e , w h i c h m a y b e  h a z a rd o us to th e  e y es
a n d / or skin o f in d iv id u a ls. Ultr a v io l e t p rot e c tiv e  e y e w e a r (UVS-30
sp e c t a c l es or UV G -50 g o g g l es) a n d f a c e w e a r (UVF-80 f a c e  sh i e ld)
a re  o b t a in a b l e  fro m Sp e c tro n i cs C orp or a tio n .
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2.3 INSTALLATION
Th e  r a d io m e t e r m a y b e  o p e r a t e d  in a ny p ositio n w ith o ut c o m p ro-
m isin g a c c ur a c y . Th e  se nsor p ro b e  m a y a lso b e  p ositio n e d a t a ny
a n g l e .

TABLE 1-1 TECHNICAL DATA
1. Readout Unit

Irr a d i a n c e  Ra n g e
D MXA-Se ri es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-19,990 µW / c m 2

D MH A-Se ri es . . . . . . . . . . . . . . 0-199.9 m W / c m 2 (0-199,900 µW / c m 2)
Reso lutio n

D MXA-Se ri es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 µW / c m 2

D MH A-Se ri es. . . . . . . . . . . . . . . . . . . . . . . 0.1 m W / c m2 (100 µW / c m 2)
D isp l a y

D MXA-Se ri es. . . . . . . . . . . . . . . . . . . . . . . . . 41⁄2 d ig it, 7 se g m e nt, LED
0.5 in c h (12.7m m) h ig h

D MH A-Se ri es . . . . . . . . . . . . . . . . . . . . . . . . 31⁄2 d ig it, 7 se g m e nt, LED
0.5 in c h (12.7m m) h ig h

C o nv e rsio n Ra t e . . . . . . . . . . . . . . . . . 3 re a d in gs p e r se c o n d n o m in a l
O v e r a ll A c c ur a c y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Be tt e r th a n ±5% 

w ith re f e re n c e  to NIST st a n d a rds
Te m p e r a ture  C o e ffi c i e nt . . . . . . . . . . . . . . . . . ±0.025% /° C  (0 to 50° C )

2. Sensor
Sp e c tr a l Ra n g es

D M-254XA , D M-254H A . . . . . . . . . . . . . . . 230-280 n a n o m e t e rs (n m)
D M-300XA , D M-300H A . . . . . . . . . . . . . . . 280-320 n a n o m e t e rs (n m)
D M-365XA , D M-365H A . . . . . . . . . . . . . . . 320-400 n a n o m e t e rs (n m)
D M-450XA , D M-450H A . . . . . . . . . . . . . . . 420-480 n a n o m e t e rs (n m)

Te m p e r a ture  C o e ffi c i e nt . . . . . . . . . . . . . . . . . . ±0.20% /° C  (0 to 50° C )

3. Power Requirements
B a tt e ry O p e r a tio n

Four nonre c h a rg e a b le  ‘ ‘ A A ’ ’ size  a lk a lin e b a tt e ry c e lls a re  in c lu d e d
a s st a n d a rd .
Fo ur re c h a rg e a b l e  ‘ ‘ A A ’ ’ size  n i c a d b a tt e ry c e lls a n d a  b a tt e ry
re c h a rg e r a re  a v a il a b l e  a s a n o p tio n .

4. Reference Conditions . . . . . . Sp e c ifi e d o n C e rtifi c a t e  o f C a lib r a tio n .

5. Dimensions
Re a d o ut Un it

Le n g th . . . . 7.25 in (18.4 c m) W id th . . . . . . . 3.50 in (8.9 c m)
Th i c kn ess. . . . . . 2 in (5.1 c m) We ig ht . . . . . . . . 1 lb (0.45kg)

Se nsor
Le n g th . . . . . . . . 3 in (7.6 c m) W id th . . . . . . . . . . 2 in (5.1 c m)
Th i c kn ess . . . . 0.70 in (1.8 c m) We ig ht . . . . . . . 1.25 oz (35.4g)

Se nsor C ord Le n g th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ft (0.6m)
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SECTION III  C ONTROLS, C ONNECTORS AND INDICATORS

3.1 GENERAL
A ll o p e r a tin g c o ntro ls, c o nn e c tors a n d in d i c a tors a re  d esc rib e d in
Ta b l e  3-1. Be c o m e f a m ili a r w ith e a c h it e m p rior to o p e r a tin g th e
r a d io m e t e r f or th e  first tim e .

TABLE 3-1 FRONT AND BACK PANEL DESCRIPTION

1. Po w e r Sw it c h: W ith th e  d u a l-o p e r a tio n to g g l e  sw it c h flip p e d to
th e  ‘ ‘P O WER O N ’ ’ p ositio n , th e  r a d io m e t e r w ill
re m a in a c tiv a t e d  until m a nu a lly turn e d o ff. Th e
m e t e r w ill a lso o p e r a t e  w h e n th e  sw it c h is h e ld in
th e  ‘ ‘ M O MENTARY’ ’ p ositio n , b ut th e  sw it c h w ill
a uto m a ti c a lly re turn to th e  ‘ ‘ O FF ’ ’  p ositio n o n c e
p ressure  is re l e a se d .

2. Nu m e ri c a l D isp l a y: Th e  d ig it a l d isp l a y uses LEDs a n d in c lu d es a  ‘ ‘1 ’ ’
d ig it a n d 7-se g m e nt ty p e  0-9 d ig its. Th e  l a st d ig it is
p e r m a n e ntly se t a t ‘ ‘0. ’ ’  O v e r-r a n g e  (or o ut-o f-
r a n g e ) c o n d itio n is in d i c a t e d  b y a  b l a nk d isp l a y ,
exc e p t f or th e  m ost sig n ifi c a nt ‘ ‘1. ’ ’

3. Re tr a c t a b l e  C ord: Th is c o il c ord c o nn e c ts th e  se nsor to th e  re a d o ut
un it.

4. C h a rg e r J a c k: Use  o n ly w ith re c h a rg e a b l e  b a tt e ry c e lls. A ny
oth e r ty p e  o f c e ll m a y p ro d u c e  h a z a rd o us c o n d i-
tio ns a n d m a y d a m a g e  th e  instru m e nt.

5. Se nsor W in d o w: Sa p p h ire  d iffuse r to e nsure  g o o d c osin e  resp o nse .

6. B a tt e ry Le v e l Wh e n lig ht e d , gre e n LED in d i c a t es th a t b a tt e ry
In d i c a tor Lig ht l e v e l is a d e q u a t e .
(N ot Illustr a t e d)
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SECTION IV  OPERATION

4.1 GENERAL
Th is se c tio n o f th e  m a nu a l c o nt a ins in for m a tio n re q u ire d to use  a n d
o p e r a t e  th e  r a d io m e t e r in a  s a f e  a n d p ro p e r m a nn e r.

4.2 IRRADIANCE MEASUREMENT PRO CEDURE
a . Be  sure  th a t th is m e t e r is a p p ro p ri a t e  for th e  sp e c tr a l re g io n o f

int e rest.
b . Pl a c e  th e  se nsor a t th e  p o int w h e re  th e  irr a d i a n c e  is to b e  m e a-

sure d .
c . Turn o n th e  lig ht so urc e .
d . Flip th e  p o w e r sw it c h to th e  ‘ ‘P O WER O N ’ ’ or ‘ ‘ M O MENTARY’ ’ p osi-

tio n a s d esire d .
e . Th e  v a lu e  o f th e  irr a d i a n c e  o v e r th e  se nsitiv e  a re a  o f th e  se nsor w ill

b e  d isp l a y e d in m i c ro w a tts p e r sq u a re  c e ntim e t e r (D MXA-Se ri es)
or m illiw a tts p e r sq u a re  c e ntim e t e r (D MH A-Se ri es).

f. Re turn th e  p o w e r sw it c h to th e  “ O FF” p ositio n a n d re m o v e  th e  
se nsor fro m th e  lig ht so urc e .

NOTES: Th e  l e a st sig n ifi c a nt d ig its o f th e  m e a sure d irr a d i a n c e  m a y
c h a n g e  a s th e  d isp l a y is b e in g o bse rv e d . Th e  a m o unt o f v a ri a n c e  w ill
d e p e n d o n th e  st a b ility o f th e  lig ht so urc e , w ith th e  c h a n g e  b e in g
sm a ll e r for tu b u l a r flu oresc e nt-ty p e  l a m ps a n d l a rg e r for HID (Hig h
Int e nsity D isc h a rg e ) l a m ps.
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A lso , int e rf e re n c e  filt e rs a re  n ot p e rf e c t b a n d-p a ss filt e rs. Th e re fore , if a n
in a p p ro p ri a t e  m e a sure m e nt is a tt e m pt e d (for e x a m p l e , m e a sure m e nt o f
sm a ll a m o unts o f UV-B fro m a n int e nse  UV-A r a d i a tio n so urc e  or m e a -
sure m e nt o f re l a tiv e ly sm a ll a m o unts o f UV-A , UV-B or UV- C  in sun lig ht),
e rrors c a n b e  exp e c t e d  if a p p ro p ri a t e  c orre c tio ns a re  n ot m a d e .

4.2.1 REMOTE USE OF THE SENSOR

To Re m o v e  Se nsor: First, re l e a se  c ord fro m re t a in in g slot. Th e n slid e
se nsor o ut. D o n ot p u ll o ut se nsor w ith o ut first
re l e a sin g c ord , to a v o id stre t c h in g o f c ord .

To Re p l a c e  Se nsor: Slid e  se nsor u p  into re c e p t a c l e  w ith c ord d o w n
a n d  filt e r u p . Wr a p  c o rd  c lo c k w is e  a ro un d
re t a in in g slot. Se e  d i a gr a m insid e  fro nt c o v e r o f
r a d io m e t e r.

SECTION V  THEORY OF OPERATION

5.1 OVERALL SYSTEM
Th e  b a si c  b lo c k d i a gr a m for th e  r a d io m e t e r is sh o w n in Fig ure  5-1.

Figure 5-1 Basic System Block Diagram

5.1.1 THE INPUT OPTICS
Th e  La m b e rti a n ( C osin e ) resp o nse  o f th e  se nsor h e a d is d esir a b l e  for
m a ny m e a sure m e nt a p p li c a tio ns, esp e c i a lly th ose  w h e re  th e  a n g l e
fro m th e  so urc e  to th e  d e t e c tor is v a ri a b l e  or th ose  situ a tio ns w h e re

OPTIC AL
STA CK DETECT OR

CURRENT T O
V OLTA GE

C O NVERSIO N

LSI
ANALO G T O

DIG ITAL
C O NVERSIO N

NUMERIC AL
DISPLAY

SENSOR

RADIOMETER

LIGHT

CAUTION
This radiometer is designed for intermittent use only. Do not
leave the exposed sensor head under the light source any longer
than ne c essary to take me asurements. Pro l o n g e d  e x p osur e  
c a n resu lt in p re m a ture  a g in g a n d / or so l a riz a tio n o f th e  se nsor,
n e c essit a tin g m ore  fre q u e nt re c a lib r a tio n to m a int a in a c c ur a t e
re a d in gs. In tim e , su c h exp osure  c a n c a use  p e r m a n e nt d a m a g e  to
th e  se nsor.
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th e  a n g l e  fro m th e  so urc e  is ‘ ‘ e xt e n d e d , ’ ’  su c h a s in th e  m e a sure-
m e nt o f a  flu oresc e nt l a m p a t d ist a n c es c o m p a r a b l e  to or sh ort e r
th a n its l e n g th . In th e  l a tt e r c a se , th e  ext e n d e d so urc e  p ro v id es r a d i-
a tio n fro m m a ny a n g l es, a ll o f w h i c h m ust b e  p ro p e rly ‘ ‘ w e ig ht e d ’ ’
a s to th e ir e ff e c tiv e n ess o n th e  p l a n e  re p rese nt e d  b y th e  se nsor 
surf a c e .

In a c tu a l p r a c ti c e , it is d iffi c u lt to m a k e  a  se nsor c o n f or m to th e  id e a l
resp o nse  o v e r th e  e ntire  so lid a n g l e  o f 2π st e r a d i a ns. Th e  se nsor
h e a ds p ro v id e d w ith th e  D MXA-Se ri es a n d D MH A-Se ri es r a d io m e t e rs
m in im ize  th is p ro b l e m b y usin g a  d iffusin g m a t e ri a l (s a p p h ire ) h a v in g
exc e lle nt tr a nsm ission a t th e  v a rious sp e c tr a l re g ions, w h ic h is m ount-
e d c lose  to th e  surf a c e  o f th e  se nsor so th a t th e  o b liq u e  r a ys a re  n ot
o bstru c t e d . Th e  sp e c tr a l r a n g e  is se l e c t e d  b y p ro v id in g a n a p p ro p ri-
a t e  o p ti c a l int e rf e re n c e  filt e r b e fore  th e  se nsor c e ll a sse m b ly .

5.1.2 THE SENSOR CELL
Ph oto v o lt a i c  O p e r a tio n
Wh e n a  p-n jun c tio n is o p e r a t e d  w ith n o ext e rn a lly a p p li e d v o lt a g e ,
it is c o nsid e re d to b e  o p e r a tin g in th e  p h oto v o lt a i c  m o d e . Un d e r th is
ze ro a p p li e d v o lt a g e  c o n d itio n a n d lo w l e v e ls o f in c id e nt lig ht, th e  
p-n jun c tio n w ill g e n e r a t e  a  c urre nt p ro p ortio n a l to th e  lig ht p o w e r
in c id e nt o n th e  a c tiv e  surf a c e . Th is p h oto n in d u c e d c urre nt, or
p h oto-c urre nt, w ill d iv id e  b e tw e e n th e  d io d e  p a r a ll e l d yn a m i c  resis-
t a n c e  a n d th e  p a r a ll e l lo a d resist a n c e . Th e  d yn a m i c  resist a n c e  is
n or m a lly a  h ig h v a lu e  a n d is a n inv e rse  exp o n e nti a l fun c tio n o f f or-
w a rd v o lt a g e . Th e  d ire c tio n o f c urre nt flo w w ill p ro d u c e  a  v o lt a g e
a c ross th e  d io d e  th a t o p p oses th e  b a n d-g a p p ot e nti a l o f th e  p h o-
to d io d e  jun c tio n , thus forw a rd b i a sin g it. As a  resu lt, th e  v a lu e  o f th e
d io d e  d yn a m i c  resist a n c e  (Rd) d ro ps e xp o n e nti a lly a s th e  irr a d i a n c e
in c re a ses a n d th e  p h oto g e n e r a t e d  v o lt a g e  is a  q u a si-lo g a rith m i c
fun c tio n o f d io d e  irr a d i a n c e  w h e n th e  ext e rn a l lo a d resist a n c e  is
c o nsid e re d . A n oth e r m a jor d is a d v a nt a g e  is th a t Rd ty p i c a lly h a s a
w id e  sp re a d o f v a lu es o v e r d iff e re nt p ro d u c tio n b a t c h es.

O n e  w a y o f a c h i e v in g suffi c i e ntly lo w lo a d resist a n c e  a n d e lim in a t-
in g th e  e ff e c t o f th e  d io d e  p a r a ll e l resist a n c e  is to f e e d th e  p h o-
to c urre nt into th e  v irtu a l gro un d o f a n o p e r a tio n a l a m p lifi e r.

Th e  o utp ut v o lt a g e  is th e  resu lt o f th e  p h oto c urre nt b e in g d riv e n b y
th e  a m p lifi e r thro u g h th e  f e e d b a c k resistor a n d th e  in p ut im p e d a n c e
R in=Rf / A  w h e re  A is th e  o p e n lo o p g a in a n d Rf th e  f e e d b a c k 
resistor.

Th is c irc u it h a s a  lin e a r resp o nse  a n d is lo w n o ise  d u e  to th e  a lm ost
c o m p l e t e  e lim in a tio n o f l e a k a g e  c urre nt w ith th e  ze ro b i a s. Th is
resu lts in a  p ro p ortio n a l v o lt a g e  b e in g p rese nt e d to th e  sig n a l c o n d i-
tio n in g se c tio n o f th e  e l e c tro n i cs.
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5.1.3 ANALO G TO DIGITAL C ONVERTER SECTION

Th e  a n a lo g-to-d ig it a l c o nv e rt e r uses a  l a rg e-sc a l e  int e gr a t e d  (LSI) 
c irc u it a n d c h a n g es th e  D C  v o lt a g e  into d ig it a l in f or m a tio n . Th is 
d ig it a l in f or m a tio n is d e c o d e d into 7-se g m e nt in f or m a tio n f or th e  LED
d isp l a y .

5.1.4 DISPLAY
Th e  D MXA-Se ri es r a d io m e t e rs f e a ture  a  41⁄2 d ig it LED d isp l a y th a t
re a ds d ire c tly in m i c ro w a tts p e r sq u a re  c e ntim e t e r (µW / c m2), w h il e
th e  D MH A-Se ri es f e a ture  a  31⁄2 d ig it LED d isp l a y th a t re a ds d ire c tly in
m illiw a tts p e r sq u a re  c e ntim e t e r (m W / c m2).

SECTION VI  OPERATOR SERVICING

6.1 GENERAL
Th e r a d io m eter is c a re fully d esig n e d a n d c onstru c te d w ith hig h q u a lity
c o m p o n e nts. By p ro v i d in g r e a so n a b l e  c a r e  a n d  f o llo w in g th e
instru c tio ns in th is m a nu a l, th e  use r c a n exp e c t a  lo n g , use fu l se rv i c e
lif e  fro m th e  instru m e nt.

6.2 WARRANTY
Th e  w a rr a nty p o li c y for th e  D MXA-Se ri es a n d D MH A-Se ri es r a d io m e-
t e rs is p ro v id e d o n th e  C e rtifi c a t e  o f Lim it e d  W a rr a nty e n c lose d se p-
a r a t e ly w ith e a c h un it.

NOTE: For a ssist a n c e  o f a ny kin d , c o nt a c t th e  C usto m e r Se rv i c e
D e p a rtm e nt a t Sp e c tro n i cs C orp or a tio n . In th e  U.S. a n d C a n a d a ,
c a ll to ll-fre e  1-800-274-8888. G iv e  fu ll d e t a ils o f th e  d iffi c u lty a n d
in c lu d e  th e  m o d e l a n d se ri a l nu m b e rs o f th e  un it a n d th e  d a t e  o f
p urc h a se . If re turn o f th e  r a d io m e t e r to th e  f a c tory is d e e m e d n e c-
ess a ry , sh ip p in g instru c tio ns w ill b e  p ro v id e d . If a n estim a t e  o f
c h a rg es for n o n w a rr a nty w ork or o th e r se rv i c e  w ork is re q u ire d , a
q u ot e  w ill b e  furn ish e d u p o n e v a lu a tio n o f th e  un it. Se rv i c e  w ork w ill
n ot b e  p e rfor m e d w ith o ut c usto m e r a p p ro v a l.

WARNING
Th e  fo llo w in g o p e r a tor se rv i c in g instru c tio ns a re  int e n d e d to b e  use d
b y q u a lifi e d p e rso nn e l f or lim it e d  m a int e n a n c e  o f th e  r a d io m e t e r.
Do not perform any servicing other than that contained in these
operator instructions. Re turn th e  un it to th e  f a c tory for o th e r m a in-
t e n a n c e  n ot c o v e re d in th is se c tio n .
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6.3 SHIPPING
C a re fu lly p a c k th e  r a d io m e t e r in th e  orig in a l sh ip p in g c o nt a in e r a n d
p a c kin g m a t e ri a ls. Sh ip it p re p a id to th e  f a c tory a n d b e  sure  to insure
th e  un it f or fu ll v a lu e .

6.4 BATTERY C OVER REMOVAL
Th e  b a tt e ry c o v e r a t th e  b a c k o f th e  r a d io m e t e r c a n b e  re m o v e d for
m a int e n a n c e  p urp oses b y th e  fo llo w in g p ro c e d ure :
a . D isc o nn e c t th e  c h a rg e r (if use d) fro m th e  un it.
b . Turn th e  tw o sc re ws in th e  b a tt e ry c o v e r c o unt e rc lo c kw ise  until th e

c o v e r is re m o v e d .
c . Re v e rse  th is p ro c e d ure  w h e n re p l a c in g th e  c o v e r.

6.5 BATTERY INSTALLATION AND REPLACEMENT
Th e  r a d io m e t e r is p ro v id e d w ith n o nre c h a rg e a b l e , ‘ ‘ A A ’ ’ size  a lk a -
lin e  c e lls a s st a n d a rd . If re c h a rg e a b l e  n i c k e l-c a d m iu m b a tt e ri es a re
use d , th e  Sp e c tro lin e  D M-15 C 0001 b iv o lt a g e  A C  re c h a rg e r m ust b e
use d . Use  o f a ny o th e r c h a rg e r m a y d a m a g e  th e  m e t e r. Re f e r to th e
m a rkin gs o n th e  D M-15 C 0001 for p o w e r so urc e  re q u ire m e nts.

B a tt e ry c e lls sh o u ld b e  re p l a c e d a s fo llo ws:
a . Lift o ut th e  b a tt e ry h o ld e r fro m th e  r a d io m e t e r a n d re m o v e  th e

h o ld e r fro m th e  b a tt e ry c o nn e c tor.
b . Ta k e  o ut th e  o ld c e lls fro m th e  h o ld e r.
c . Inse rt fo ur n e w c e lls, e nsurin g th a t th e  c e lls a re  inst a ll e d a c c ord in g

to th e  p o l a rity d esig n a t e d  o n th e  b a tt e ry h o ld e r. FA ILURE T O  D O
S O  C A N D A M A G E THE RA DI O METER.

d . C h e c k th a t th e  b a tt e ry h o ld e r c o nt a c ts a re  c l e a n a n d m a kin g
g o o d c o nn e c tio n .

e . Re c o nn e c t th e  b a tt e ry h o ld e r to th e  b a tt e ry c o nn e c tor.
f. Re p l a c e  th e  b a tt e ry h o ld e r in its c o m p a rtm e nt a n d re p l a c e  th e

b a tt e ry c o v e r e nsurin g th a t th e  c o il c ord exits in th e  a p p ro p ri a t e
slot.
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6.6 BATTERY CHARGING
N i c k e l-c a d m iu m b a tt e ri es sh o u ld b e  re c h a rg e d a s fo llo ws:
a . Be  sure  th e  r a d io m e t e r is turn e d o ff.
b . Plu g th e  j a c k o f th e  D M-15 C 0001 re c h a rg e r into th e  re c e p t a c l e  a t

th e  b a c k o f th e  r a d io m e t e r.
c . Se t th e  re c h a rg e r a t th e  p ro p e r v o lt a g e  a n d p lu g it into a n a p p ro-

p ri a t e  A C  p o w e r so urc e .
d . A p p roxim a t e ly 12 h o urs a re  re q u ire d to fu lly c h a rg e  th e  b a tt e ri es.

6.7 RECHARGEABLE BATTERY CARE
a . Av o id d isc h a rg in g re c h a rg e a b l e  b a tt e ri es c o m p l e t e ly or l e a v in g

d isc h a rg e d c e lls in th e  r a d io m e t e r f or lo n g p e rio ds o f tim e .
b . Ensure  th a t a ll n e w ly p urc h a se d re c h a rg e a b l e  c e lls a re  c h a rg e d

for a t l e a st 15 m inut es b e fore  o p e r a tin g th e  r a d io m e t e r.

6.8 PREVENTIVE MAINTENANCE
6.8.1 Daily C are
a . Im m e d i a t e ly c l e a n a ll sp ill e d m a t e ri a ls fro m th e  r a d io m e t e r a n d

w ip e  d ry . If n e c ess a ry , m o ist e n a  c loth w ith so a p a n d w a t e r to
c l e a n p l a sti c  surf a c es a n d th e  se nsor h e a d . Th e  se nsor surf a c e
sh o u ld b e  rinse d w ith e th a n o l to re m o v e  a ny resid u a l so a p a n d / or
org a n i c  c o nt a m in a nts.

b . Wh e n e v e r p ossib l e , a v o id exp osure  or us a g e  in a re a s th a t a re  
su b j e c t to  t e m p e r a tur e  a n d  hu m i d ity e xtr e m e s, v i b r a tio n or
m e c h a n i c a l sh o c k, d ust or c orrosiv e  fu m es, or stro n g e l e c tri c a l or
e l e c tro m a g n e ti c  int e rf e re n c e .

WARNING
D o n ot a tt e m pt to c l e a n th is instru m e nt w h e n it is c o nn e c t e d  to th e
c h a rg e r.
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6.8.2 Monthly C are
Ve rify un it c a lib r a tio n b y p e rf or m in g o p e r a tio n a l c h e c ks usin g kn o w n
v a lu e  so urc es. If th e  n e e d for re c a lib r a tio n is in d i c a t e d , c o nt a c t th e
f a c tory .

6.8.3 Semiannual or Annual C are
It is re c o m m e n d e d th a t th e  r a d io m e t e r b e  re turn e d to th e  f a c tory for
a  c o m p l e t e  o v e r a ll c h e c k a n d re c a lib r a tio n . Re turn lo n g w a v e  un its
(365n m) at least every 12 months. A ll o th e rs sh o u ld b e  re turn e d at
least every 6 months. C o nt a c t th e  C usto m e r Se rv i c es D e p a rtm e nt f or
sh i p p in g instru c tio ns b e f or e  r e turn in g th e  un it. In th e  U.S. a n d
C a n a d a , c a ll 1-800-274-8888.

6.8.4 Storage

Wh e n th e  r a d io m e t e r is n o t in use , store  it in a  lo c a tio n fre e  fro m t e m-
p e r a tur e  e xtr e m e s, d ust o r c o rrosiv e  fu m e s, a n d  v i b r a t i o n o r
m e c h a n i c a l sh o c k.

6.9 TROUBLESHO OTING

6.9.1 If th e  r a d io m e t e r d o es n o t y i e ld s a tisf a c tory resu lts, fo llo w th is
p ro c e d ure  b e fore  a tt e m ptin g to se rv i c e  th e  un it:
a . Re v i e w a n d c o m p ly w ith th e  Irr a d i a n c e  M e a sure m e nt Pro c e d ure ,

list e d  in p a r a gr a p h 4.2.
b . C h e c k th a t th e  irr a d i a n c e  int e nsity r a n g e  b e in g m e a sure d is w ith-

in th e  r a tin g o f th e  un it.
c . Be  sure  th a t th e  b a tt e ri es a re  p ro p e rly inst a ll e d (re f e r to p a r a gr a p h

6.5) a n d th a t th e y a re  c h a rg e d .
d . Ensure  th a t th e  e nv iro n m e nt in w h i c h th e  r a d io m e t e r is b e in g use d

is w ith in th e  un it sp e c ifi c a tio ns.
e . Insp e c t th e  se nsor h e a d a n d re a d o ut un it for v isib l e  d a m a g e . If

a ny d a m a g e  is o bse rv e d , th e  r a d io m e t e r sh o u ld b e  re turn e d to
th e  f a c tory . Be  sure  to c o nt a c t th e  C usto m e r Se rv i c e  D e p a rtm e nt
a t Sp e c tro n i cs C orp or a tio n for sh ip p in g instru c tio ns b e fore  re turn-
in g th e  r a d io m e t e r. In th e  U.S. a n d C a n a d a , c a ll to ll-fre e  1-800-274-
8888. A  q u ot e  w ill b e  furn ish e d u p o n re c e ip t a n d e v a lu a tio n o f th e
un it. O ut-o f-w a rr a nty se rv i c e  w ork w ill n o t b e  p e rf or m e d w ith o ut
c usto m e r a p p ro v a l.

NOTE
Th e  c a lib r a tio n p ot e ntio m e t e r is lo c a t e d  insid e  th e  r a d io m e t e r. Do
not attempt to recalibrate this unit. Sp e c tro n i cs C orp or a tio n d o es
n ot g u a r a nt e e  th e  re a d in gs if th e  m e t e r h a s b e e n c a lib r a t e d  b y a ny
oth e r f a c ility .
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6.9.2 If th e  st e ps t a k e n in p a r a gr a p h 6.9.1 d o n ot y i e ld s a tisf a c tio n , re f e r
to th e  Tro u b l esh o otin g C h a rt (Ta b l e  6-1). D ire c t a ll o th e r re p a ir a n d
a d justm e nt n e e ds to th e  f a c tory .

TABLE 6-1 TROUBLESHO OTING CHART

Sy m pto m Pro b a b le C a use C ure
1. Lo w int e nsity o n

nu m e ri c a l d isp l a y .
B a tt e ri es n o t fu lly
c h a rg e d , d e f e c tiv e  or
m a kin g p o or c o nt a c t.

Re m o v e  b a tt e ry c o v e r
a n d c h e c k th a t b a tt e r-
i es a re  m a kin g g o o d
c o nt a c t. Re f e r to 6.5. If
g o o d c o nt a c t is m a d e
c h e c k th e  v o lt a g e . If
sy m pto m p e rsists
re p l a c e  b a tt e ri es.

2. N o nu m e ri c a l 
d isp l a y .

a . B a tt e ri es n o t
inst a ll e d .

a . Re m o v e  b a tt e ry
c o v e r to a sc e rt a in
w h e th e r b a tt e ri es
a re  p rese nt.

b . B a tt e ri es inst a ll e d
in c orre c tly .

b . Re m o v e  b a tt e ri es
a n d c h e c k th a t
p o l a rity is c orre c t.

c . B a tt e ri es n o t 
m a kin g c o nt a c t.

c . Ensure  th a t g o o d
c o nt a c t is m a d e .
C h e c k v o lt a g e . If
sy m pto m p e rsists
re p l a c e  b a tt e ri es.

d . B a tt e ri es n o t
c h a rg e d .

d . Re c h a rg e  n i c a d 
b a tt e ri es or re p l a c e
a lk a lin e  b a tt e ri es.
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SECTION VII  ORDERING INFORMATION

AC CESSORY

DR-75 C a rry in g C a se

TABLE 7-1
D escription Pa rt No .
BATTERY,  A lk a lin e , ‘ ‘ A A ’ ’ Size , 1.5 Vo lt . . . . . . . . . . . . . C o m m e rc i a l

(Fo ur Re q u ire d)
BATTERY,  N i c a d Re c h a rg e a b l e , ‘ ‘ A A ’ ’ Size , . . . . . . . . . . . . . D M-N4

1.25 Vo lt (Fo ur Re q u ire d)
BATTERY RE C H AR G ER,  Biv o lt a g e  . . . . . . . . . . . . . . . . . D M-15 C 0001

(115V /60Hz, 230V /50Hz)
C ARRYIN G  C ASE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DR-75


