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4% digit Digital Multimeter

DM-441 B

S e r v i c e  M a n u a l

WARING: These servicing instruction  are for use by qualif ied
personnel only. To avoid  e lectr ic  shock do not perform

any servicing other than that contained  in the Operating

Instructions unless you are fully qualified. to do so
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I m p o r  t a n t

In correspondence concerning this instrument, please qubte

the type number and serial number, as given on the type plate

N o t e :

T h e  d e s i g n  o f  Chis i n s t r u m e n t  i s  s u b j ’ e c t to  cont inuous
development and improvement.
Consequently, this instrument may incorporate minor changes
in detail  from the information contained  in this manual
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1. Introduct ion

1-1. INTRODUCTION

Model DM-4419 is a portable bench  type digital multimeter
(DMM) wi th a 4-z digit I i g h t  e m i  t t e r  d i o d e ( L E D ) .  T h e  D M - 4 4 1 9  h a s
a l l  the  fo l lowing indust ry -Standard  fea tures :

0 Voltage  measurements from 1Od to 1OOOV  dc and 1OmV  to 750V true-rms ac.
0 Current measurements from 100nA  to IOA dc and ImA to IOA true-rms ac
0 Resistance measurements from lOmS2  to 20MQ
0 Automatic  po lar i ty  ind ica t ion  and over  range ind ica t ion
0 Protect ion from over loads and protect  ion f rom transients of up to 600V
0 Dual-slop integrat ion A-D conversion  to ensure noise-free

measurements.
0 Long term cal ibrat ion stabi I i ty(lyear)
0 Safety and EMC : Approval at TUV

This meter has been designed and tested in accordance with safety and EMC.
- SAFETY : EN61010-1  Approval at TUV
- EMC REGULATIONS : EN50081-1,  EN55022, class B

EN50082-1,  iEC801-2,3,4
- OVERVOLTAGEI  CAT . I I
- POLLUTION DEG. II

1-2.  The DM-4419 is warranted for a period of one year upon shipment of
the  ins t rument  to  the  or ig ina l  purchaser.  C o n d i t i o n s  o f  t h e  w a r r a n t y
are given at the front of this manual. The DM-4419 is typical ly powered
from ac I ine voltage.

l-3. ACCESSORIES

The use of the DM-4419 tan be enhanced by the accessor i es avai I abl e
for  th is  ins t rument .
The accessories I isted

- T e s t  l e a d s  : I s e t
- P o w e r  cord ; I p c
- Operat ing manual : Icopy
- Fuse : Ipc
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2. SPECIFICATIONS

2-l . ELECTR I CAL

The electr ical specif icat ions given apply for an Operation temperature
o f  18OC to 2 8 ° C  (64.4”F  to 82.4’F),  r e l a t i v e  h u m i d i  ty up to 80%, a n d
a 1-year  ca l ib ra t ion  cyc le

2-2.Function

DC Volts, AC Volts,  DC cur rent ,  AC cur rent ,  Res is tance,  Frequency
D i o d e  test, hFE Cont inu i ty  test,

2-3. DC Voltage

RANGE RESOLUT I ON ACCURACY
200mV 'Od

1 2:: / ‘“:f /
+(0.05%  o f  r e a d i n g  +4 d i g i t )

2oov IOmV
1 ooov .lOOmV &(0.15%  o f  r e a d i n g  +4 d i g i t )

@ 1 /#U-T- 1 MPEDANCE  - - - - - - - - - - - - - - - IOMQ in paral lel wi th <lOOpF  al I r a n g e
0 NORMAL MODE REJECTI  ON RAT1 0 ---------------- >60dB at 60Hz or 50Hz
0 COMMON MODE REJECTI ON RAT IO - - - - - - - - - - - -  >90dB a t  dc, 50Hz o r  60Hz
0 COMMON MODE VOLTAGE( MAX I MUM) ------_----___---_  1OOOV  dc or peak ac

@ RESp()NSE  T 1 Mk T() -------------------------------  2 - S/second  max i mum

0 MAXIMUM INPUT -----------------------  IOOOV  dc or peak ac con t i nuous
(less than 10 second durat  ion both the 200mV and 2V ranges)

Toleranzangaben

S.8-10

Sind ungültig
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2-4. AC Voltage(True RMS)

RESOLUTION-RANGE ACCURACY
f(0,5%+20DIGIT), (45Hz- 'kHz)

2v lOO/fv
t-(0.8%+10DIGIT),(300Hz-IO&)  -
f(l.O%+20DIGIT),( lO~+OkHz)
+(3,0%+30DIGIT),(  2Oktlz-5OkHz)
f(O.5%+1ODIGIT),(45Hz-300Hz)  ,'-2.  3 ;p! 3 .-

2ov 1mV ~(0.8%+10DIGIT),(300Hz-10kHz)  ,',;',

2oov IOmV f(l.O%+20DIGIT),(  IO&-2OkHz)
&(3.0%+30DIGIT),(  2Owlz-5OkHz)

750v IOOmV i(0.5%+lODIGIT),  (45Hz-lkltz)

@INPUT IMPEDANCE - - - - - - - - - - - - -  IOMQ i n  para!lel  with<lOOpF  a l l  r a n g e
0 COMMON MODE REJECTION RATIO - - - - - - - - - - - -  >60dB a t  d c ,  50Hz o r  60Hz
@ RESPONSE  T 1 ME TO - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2.5/second  max i mum
@ MAX 1 MUM 1 NPUT ________ ---- -----w-w 750V rms or IOOOV peak continuous

(less than IO second duration  both the 200mV and 2V ranges)
0 CREST FACTOR RANGE ----------- Wave fo rm  w i t h  a  Peak/RMS  ratio of 1:'8

200mV
+(0.8%+10DIGIT),  ( 'kHz--'OkHz)
+('.0%+20DIGIT),  (lO&--2013tz)  ' '
+(3.0%+30DlGIT),  (2Ol&-5OkHz)
+(0.5%+20DIGIT),(45HzZ300Hz)  - /" '.

to 3:' at full scale,  i n c r e a s i n g  d o w n  r a n g e

2-5. DC Current

RANGE RESOLUTION ACCURACY
2oomA O.lpA

2ml4 ld
2omA 1oti

+(05%+lDIGIT)

2OOA lOOjL4
1OA 1omA +@.75%+3DIGIT)

0 OVERLOAD PROTECTION(acldc) - - - - - - - - -  mA INPUT :buiIt-in  2A/250V fuse
IOA INPUT :bu i I t - in  lOA/250V fuse



2-6. AC Current (True RIAS)

RANGE RESOLUTION ACCURACY

2mA 0.1/&4
20mA 'A

f(l.O%+lODIGIT),  (45Hz--IO&)

200mA 'OPA
-+(2.0%+20DIGIT),  ('OkHz-2OkHz)

2A IOOpA
IOA IOmA

f(l.O%+lODIGIT), (45Hz-  2kHz)

0 OVERLOAD PROTECTION(ac/dc) - - - - - - - - -  mA INPUT :bu i I t - in  2A/250V f u s e
IOA INPUT :buiIt-in lOA/250V fuse

0 CREST FACTOR RANGE - - - - - - - - - - - - - - - -  W a v e f o r m  w i t h  a  Peak/RMS  r a t i o
o f  1:' to 3:' a t  full scale

2-7. Resistance

,
RANGE RESOLUTION ACCURACY
20051 lOmS2 +(2.0%+5DlGIT)

2K 0.152
20kQ IQ f(2.0%+2DIGIT)

2ookQ IO&2

+(0.5%+2DIGIT)

0 OVERLOAD PROT<CTION - - - - - - - - - -  6 0 0 V  dc/ac r m s  i n  a l l  range(1  minute)

2-8. Frequency

RANGE RESOLUTION ACCURACY
2okHz 'Hz +(I.O%+3DIG{T)

2ookHz IOHz +(2.0%+3DIGIT)
@ INPUT SENSITIVIT'f  __- ____ ---------  _______ ------------  IOOmV rms(min)

0 OVERLOAD PROTECTION - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 250V dc/ac rms

2-9. DIODE TEST

@ TEST  Vol-TAGE  --~~--~~~-~~~~~~~~~  ____ ------  _____________  Approx 4.5~

@ TEST  CURRENT -----------------------------  ---- - _________ Approx ‘mA

0 OVERLOAD PROTECTION ------------- 6 0 0 V  dc/ac rms all range(lminute)

2-10. CONTINUITY TEST

@ THRESHOLD  - ____ -__--_----_---- _________________ -__---  2OOQ  or Less

@ OVERLOAD PROTECTION ------------- 6 0 0 V  dc/ac rms all range(lminute)
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2-11. hFE measurements
@ BASE CURRENT ____-------------------------------------  Appr ox 3. sPA

0 COLLECTOR TO EMITTER VOLTAGE -------------------------- Approx 4.5V

2-12. ENVIRONMENTAL

2-12-1. Temperature Coeff ic ient
< 0 .1  t imes  t he  applicable  a c c u r a c y  s p e c i f i c a t i o n  p e r  "C for 0°C

to 18'C a n d  2 8 ° C  to 50°C(32’F  to 64.4”F and 82.4”F to 1 2 2 ° F )
2-12-2 .  Opera t ing  Tempera ture  - - - - - - - - - - - - - - - - -  0°C to  50°C(32"F to  122°F)
2 - 1 2 - 3 .  S t o r a g e  T e m p e r a t u r e  - - - - - - - - - - - - - - - - - -  - 2 0 ° C  t o  SOC(-4°F  to 14O'F)
2-12-4 .  Accuracy  Guarantee - - - - - - - - - - - - - - - - -  18°C to  28'C(64.4"F  to 82.4"F)
2-12-5. Relat ive Humidity

B e l o w  8 0 %  under  the use temperature of 0°C to 5O"C(32"F  to  122°F)
Below 70% under  the storage temperature of -20°C to 6O"C(-4°F to 140°F)
Below 80% under  the accuracy guarantee of 18OC to 28"C(64.4"F  to 82.4"F)

.

2-13. General I n fo rmat ion

2-13-1. Maximum Common Mode Voltage - - - - - - - - - - - - - - - - - -  1 O()OV dc or rms ac

( l o w  t e r m i n a l  p o t e n t i a l  w i t h  respect  t o  p o w e r  I i n e  g r o u n d )
2 - 1 3 - 2 .  D i m e n s i o n s  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25.0cm  X 9.25cm X 25.lcm
2-13-3. Weight --------r--------------------------------------------  '.5()ks

2-14. Power Requirements

2-14-1. LINE VDLTAGE  - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 0 3  t o  1 2 6 V  a c  5 0  t o  6 0  H z
206 to 252V ac 50 to 60 Hz

2-14-2. POWER CONSUMPTION _____-_-_-------_-----~~-~~~~~~~~~~~~~~~~  10 Wmax

DM-4419 Dimensions

- 11 -



3. PREVENTIVE  MAINTENANCE

Preventive maintenance, w h e n  p e r f o r m e d  o n  a  r e g u l a r  b a s i s ,  tan
prevent instrument breakdown and may improve the rel  iabi  I i ty of ‘the
digi talmult imeter. the severi ty of environment to which this instrument is
subject  wi I I d e t e r m i n e  t h e  f r e q u e n c y  o f maintenance. A conven ien t
t i m e  t o  perform p r e v e n t i v e  m a i n t e n a n c e  i s  p r e c e d i n g  r e c a l i b r a t i o n
of the instrument.

3-l . D i sassemb IY

Remove t he top cover and the bottom cover of the instrument. Most of
t h e  i n t e r n a l  Parts o f  t he  i ns t r umen t  a re  now  access ib l e ,  i f  a ccess  t o
the f ront  o f  the  c i rcu i t  board  are  necessary .

3-2. Cleaning

The ins t rument  shou ld  be c leaned as  o f ten  as  opera t ing  cond i t ions
r e q u i r e . A c c u m u l a t i o n  o f  d i r t  i n  t h e  i n s t r u m e n t  tan Cause  c o m p o n e n t
breakdown.

T h e  c o v e r s  p r o v i d e  protection a g a i n s t  d u s t  i n  t h e  i n t e r i o r  o f  t h e
instrument. Lose dusf accumulated on these covers tan be removed with a
sof t  c lo th  or  small  b r u s h .

Dirt  that remains tan be removed with a soft  cloth dampened in a mild
d e t e r g e n t  a n d  w a t e r  s o l u t i o n . Aras ive  c leaners  shou ld  not  be  used.

Cleaning the inter ior should only be occasional ly necessary. The best
way to clean the interior is to blow off the dust with a dr ier,
l owve loc i t y  s t r eam o f  a i r . A  s o f t - b r i s t l e  b r u s h  o r  a  cotton  t i p p e d
app l i ca to r  i s  use fu l  f o r  cleaning  i n  n a r r o w  spaces or for cleaning  m o r e
delicate  components.

3 - 3 .  V i s u a l  Inspection

The ins t rument  shou ld  be inspected occas iona l ly  fo r  such defects  as
b r o k e n  c o n n e c t i o n s , i m p r o p e r l y  s e a t e d  t r a n s i s t o r s ,  d a m a g e d  c i r c u i t
boards, and heat-damaged Parts. T h e  c o r r e c t i v e  p r o c e d u r e  f o r  m o s t
v i s i b l e  defects i s  a p p a r e n t ; h o w e v e r ,  particular care must  be taken i f
heat-damaged components are found. Overheat ing  usua l ly  ind ica tes  o ther
t r o u b l e  i n  t h e  i n s t r u m e n t  ; t h e r e f o r e ,  c o r r e c t i n g  t h e  Cause  o f  t h e
overheating is important to prevent recurrence of the darnage

- 12 -



4 .  CIRCUIT  DESCRIPTION

4-l. ANALOG TO DIGITAL CONVERSI ON

When al I values to be measured are connected to R72, they are appl ied
to  UIO-8 and the LED dr iver  Signal  o f  UIO-26,  25,  20,  19,  14,  29 and
t h e  B C D  Signal of UIO-15, 16, 17, 18 are output by integral constant  of
R69, R70, C32, C33 and the value is displayed on LED with Ul3 BCD to
7-Segment  decoder. ( See. P32 51 l-577-A  1/3 )

4-2. SYSTEM REFERENCE

The reference of the value(1 .OOOOV> to be measured is appl  ied to IJIO-40 at
VRI5. (  S e e .  P 3 2  511-577-A  1/3 )

4-3. SYSTEM FREQUENCY

T h e  1OMHz Square w a v e  g e n e r a t e d  a t  Yl (crystal)  i s  a t t e n u a t e d  t o
IOOKHz  by Uli, Ul2 decade counter and appl ied to UIO-28.
( See. P32 51 l-577-A  1/3 )

*

4-4. POWER CIRCUIT

AC power suppl y is used as i nput power, and the appl ied AC voltage is
a p p l  i e d  t o  each  r e g u l a t o r  I C  passing 2  rec t i f  ie r  circui t s  a t  t h e  2 n d
side of the transformer. ( See. P33 51 l-577-A 2/3 )

4-4-l. +5V C IRCUIT

As the vol tage rect i f  ied through D15, D16, D17, D18 rect i f  ier diode
at the 2nd side of the transformer is appl ied to regulator IC 1
a t t a c h e d  t o  t h e  r e a l  Panel, +5V is output to regulator IC 3 and
appl ied through R82 to a circui t  that needs +5V.

4-4-2. -5V CIRCUIT

O u t p u t  o f  +5V i s  c o n v e r t e d  t o - 5 V  b y  b e i n g  a p p l  i e d  t o  D C - D C
conver ter U19-8,  a n d -5V is  app l ied  to  the  c i rcu i t  tha t  needs.
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4-4-3. +15V CIRCUIT

Of  t he  vo l  tages rect i f  ied  th rough D19,  DZO,  D21, D 2 2  rect  i f  ie r  d iode
at  the  2nd s ide o f  the  t ransformer , cathode of D20 and D21 is appl ied
to  Ul5-1,  and at this t ime +15V is  ou tput  to  3  and app l  ied  th rough D23
to  the c i rcu i t  tha t  needs +15V.

4-4-4. -15V CIRCUIT

Of the vol tages rect i f  ied through D19,  D20,  D21, D 2 2  rect i f  ier diode
at  the  2nd s ide o f  the  t ransformer , anode of D19 and D22 is appl ied to
U16-2,  and  a t  t h i s  t ime -15V is output to 3 and appl ied through D24 to
the c i rcu i t  tha t  needs -15V.

4-4-5. FREQUENCY POWER (+5V)  CIRCUIT

J14T and J14 are used as power supply for frequency measuring circuit
b y  o u t p u t t i n g  p o w e r  s u p p l y  o f  +5V to  3  by  app ly ing  output  o f  +5V o f
D23 cathode to U20--1

4-5. IO-TIME AMPLIFYING CIRCUIT

Al  I Signals canebe app l  ied  in  DC vo l tage to  R72 that  i s  input  o f  A-D
convertor,  only through the IO-t ime circuit  by using op-amp of Ul. The
IO - t ime  c i r cu i t  i s  ope ra ted  by  comb in i ng  REI, RIOA, VR5 with function or
t h e  r a n g e  switch, a n d  t h e  O p e r a t i o n o f  t h e  I O - t i m e  c i r c u i t i s
corresponding to DC vol tage 200mV,  20V resistance 2OOsZ,  200kLI  and al I
remaining functions.

The principle of Operat ion is that when the swi tch corresponding to
the condition  mentioned above is selected after power is suppl ied, REl-6
a n d  DS-anode  is I inked to GND and Ul AMP circui t is ampl if ied IO t imes
by RIOA array resistance. ( See. P32 51 l-577-A  1/3 >

4-6. DC VOLTAGE MEASURING CIRCUIT

DC vo l t age  c i r cu i t  i s  a t t enua ted  as  much as 1/1, l/lOO,
R2,  VR3,  R5, VR4, R6 and I inked to R72 through the IO-t
c i r c u i t . ( See. P32 51 l-577-A 1/3 >

l/lOOO by Rl ,
me amp I i fy ing
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4-7. AC VOLTAGE MEASURING CIRCUIT

This is same as the attenuator DC voltage circuit  of the AC vol tage
c i rcu i t ,  and the a t tenuated Signal  is applied  to  C l2  through the IO- t ime
amplifying circuit and then connected to R72 after being converted to DC
at U2 rmc IC.

4-8. DC CURRENT MEASURING CIRCUIT

4-8-l. 2mA, 20mA, 200mA Measuring Circuit

T h e  c u r r e n t  a p p l  i e d  t o  t h e  i n p u t  i s  c o n n e c t e d  t o  R 7 2  t h r o u g h  t h e
I O - t i m e  a m p l i f y i n g  c i r c u i t  t h a t  m e e t s  w i t h  a t t e n u a t o r  r e s i s t a n c e  a t
R32, R34, R37. ( See. P32 51 l-577-A  1/3 >

4-8-2. 2000mA Measuring Circuit

T h e  c u r r e n t  a p p l  i e d  t o  t h e  i n p u t  i s  c o n n e c t e d  t o  R 7 2  t h r o u g h  t h e
IO- t ime  amp l  i f y i ng  c i r cu i t  t ha t  mee ts  w i  t h  R5 a t  the  input  board .  A t
th is  t ime,  the  re lay  in  the  input  board  Starts wo rk i ng ,  bu t  U l - 3 ,  U l - 2
at  the f ront  board  turn  to  the low s ta te ,  wh i  Ie  U3-1 is put in the h.igh
state and connects*  the front board P6 and the input board Jl wi th wire.

W h e n  t h e  U3-1 Signal i s  c o n n e c t e d  t o  t h e  b a s e  o f  Ql a f t e r  passing
i n p u t  b o a r d  R 2  a n d  s e t s  Ql i n  m o t i o n ,  t h e  r e l a y  Starts w o r k i n g  a n d
connects the current input terminal to R5.
( See. P32 51 l-577-A  1/3 , P35 511~578-A and P36 511-579-A )

4-8-3. IOA Measuring Circuit

T h e  c u r r e n t  a p p l i e d  t o  t h e  i n p u t  i s  c o n n e c t e d  t o  R 7 2  t h r o u g h  t h e
IO-t ime ampl i fying circuit  that meets wi th RIO0 Mn resistance at the
input board. ( See. P32 51 l-577-A  1/3 and P36 511-579-A )

4-9. AC CURRENT MEASURING CIRCUIT

The AC current measur ing circui t keeps i ts state unt i I the output of
the IO-t ime ampl i fy ing circuit  and then becomes equal to the AC vol tage
c i r c u i t . The AC cur rent  Signal  is ampl if ied IO t imes when appl ied to
Cl2 after passing the IO-t ime ampl i fy ing circuit  and then I inked to  R72
as it is converted to DC from U2 true rms. ( S e e .  P 3 2  511-577-A 1/3 >
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4-10. RESISTOR MEASURING CIRCUIT

The resistor measur ing circui t tan measure  2OOQ  and 2kQ by R4, VRl,
20kQ b y  R4, V R I ,  R 3 ,  V R 2 ,  a n d  200kS2, 2MQ a n d  20MQ b y  R4, VRI, R3,
VR2, R2, Rl. Measurement is performed in the following way: the Source
voltage of the measuring circuit  is suppl ied to A marked on the circuit
d iagram by  U5 output , and DC vo l tage appear ing  in  Propor t ion  between
resistance to be measured and each attenuator resistance is connected to
R72 a f ter  passing the IO- t ime ampl i fy ing c i rcu i t .
( See. P32 51 l-577-A  1/3 >

4-11. DIODE AND CONTINUITY MEASURING CIRCUIT

4-11-1. Diode Measur ing Circui  t

W h e n  d i o d e  i s  c o n n e c t e d  i n  t h e  f o r w a r d  direction to the input,  the
forward vol tage is appl ied between R18 and R19 by the vol tage from R17
a n d  t h e  a t t e n u a t e d  v o l  t a g e  b y  R19,  R22 is 1 inked to  R72 th rough the
IO- t ime ampl i fy ing c i rcu i t  a f ter  passing R 2 4 .
( See. P32 51 l-577-A  1/3 >

4-11-2. Continuity Measuring Circuit
I

The  con t i nu i t y  measu r i ng  c i r cu i t  se t s  t he  r e f e rence  vo l t age  a t  U3-3
by  R20 ,  R21,  R 2 3 . When  res i s t ance  i s  connec ted  t o  t he  i npu t ,  t he
v o l t a g e  i s  a p p l  i e d  b e t w e e n  R18 a n d  R19 by  the vo l tage from Rl7. The

a t t e n u a t e d  v o l t a g e  b y  R19 and R22 is I inked to U3-2 t h r o u g h  R 2 4  a n d
connected to R72 through the IO-t ime ampli fy ing circuit .

At this t ime, i f  the U3-2 v o l t a g e  i s  l o w e r  t h a n  t h e  r e f e r e n c e  v o l t a g e
o f  U3-3, U3-1  t u r n s  t o  t h e  h i g h  s t a t e  a n d  p u t s  U4-1  i n  t h e  h i g h  s t a t e
through R26, the input of the buzzer circui t ,  and then, se ts  the buzzer
in motion by operat ing U4 oscillation  circuit .
( See.  P32 511-577-A  1/3 )
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4-12.FREQUENCY MEASURING CIRCUIT

When the f requency descr ibed in  the  spec i f i ca t ions  is input by u s i n g
the frequency generator, the f requency i s appl  i ed to U7-3 through R52,  C25.
A t  t h i s  t ime ,  i f  t he  Signal  o f  f r e q u e n c y  i s  higher  t h a n  t h a t  of U7-2,  t h e
Signal of U7-1  tu rns  to  the  h igh s ta te  and becomes the t r igger  Signal  o f
U8-2 by  be ing d i f fe rent  ia ted by  C26,  R55. W h e n  t h e  t r i g g e r  Signal  is
app l ied  to  U8-2, U8 monostab le  mul t iv ib ra tor  w i th  U8-3 output  generates
the Square-wave of 20kHz with time constant of R59,  C27 and 200 kHz with
time constant of R58,  C27.

The generated Square-wave 20 kHz and 200 kHz through the analog switch
of  U9-12 and U9-13,  r espec t i ve l y ,  and  t he  a t t enua ted  Signal  by VR14, R85
through the IO-t ime ampli fy ing circuit  are connected to R72.
( See. P32 51 l-577-A  1/3 >

4-13. hFE MEASURING CIRCUIT

W h e n  t h e  c o l l e c t o r - c u r r e n t  amplification  factor, hFE,  is  inser ted in to
the front Panel  hFE socket according to the transistor type (NPN or PNP)
and the pin type, it is connected to R97, R98 and R99 of the main board
and  becomes  t he  se l f  b i as  c i r cu i t . T R  t u r n s  o n  a n d  t h e  c o l  lector
current  f lows. At this t ime, the vol tage dropped by R97 is connected to
R72 through the IO-t ime ampli fy ing circuit .

( See. P33 51 l-577-A  2/3 )

4-14. FRONT PANEL FUNCTION AND RANGE DISPLAYING LED DRIVER
CIRCUIT

T h e  Signal o f  t h e  d r i v e r  c i r c u i t  o f  L E D  d i s p l a y i n g  t h e  f r o n t  Panel
range is made by combination of function  and range switch selection  and
U17, Ul8 IC. Function  LED Signal  is made by combination of R96 and the

( See. P33 51 l-577-A  2/3 )function  swi tch.

4-15. HOLD CIRCU IT

I f the HOLD S W itch on the front Panel  i s  p ressed,  the  va lue on d isp lay
is held by connecting UIO-31 to GND. At this t ime, the over-range value
d o e s  n o t  a p p e a r .  I n  a d d i t i o n , the hold LED on the front Panel is
displayed when supplied with power through R33.
( See. P32 51 l-577-A  1/3 and P33 511-577-A 2/3 )
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5. CALIBRATION

p r o v i d e s  complete  ins t rument  repa
o v e r s e a ’ s  Office a n d  a u t h o r i z e d  dealer.

i r  a n d  ca’1  i b r a t ion at our

5-l.CALIBRATION  INTERVAL

To main ta in  ins t rument  accuracy, perform t h e  c a l i b r a t i o n  of the
DM-441B unit at least every one year if used frequently.

5-2.PRELIMINARY  PROCEDURE

This instrument should be calibrated at an ambient temperature 18°C to
28°C with relative humidity up to 80% for best Overall

5 - 2 - l . S e t  t h e  i n s t r u m e n t  c o n t r o l s  a s  g i v e n  i n  t h e  p r e l i m i n a r y
c o n t r o l  s e t t i n g . Ca l ib ra t ion  must  be  per formed a f te r  warmup
time of at least 15 minutes after -power  i s  supp l ied .

5-2-2. T h e  p a r t  s h o u l d  b e  c a l  i b r a t e d  w i t h  c a l  i b r a t i o n  V R  m a r k e d  i n
the electr ical  part  arrangement.

*

5-3.lnitial Star t ing  Procedure

Before  s tar t ing  ca l ib ra t ion , the fol lowing Order must be kept:

5-3-l . R e m o v e  t h e  p o w e r  cord and the  tes t  lead and open the  cover by ’
loosening 4 screws fastening the bottom cover.

5-3-2. C h e c k  2A/250V a n d  lOA/250V f u s e  a t  t h e  i n p u t  b o a r d  a n d  t h e
fuse a t  the  rea l  plate.

5-3-3. Turn on the power by pushing the power switch.

5-4.TEST EQUIPMENT

5-4- l .  DMM ca l ib ra tor  (F luke 5lOlB,5220A  or equal equipment) --------  1 set
5 - 4 - 2 .  Dacade resistor  (Genera l  rad io  1433-H  or  DMM ca l ib ra tor )  - - - - -  1  se t
5-4-3 .  S igna l  generator  (HP 3325B or  equa l  equ ipment )  - - - - - - - - - - - - - - -  1 Set
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5-S.CALIBRATION  AND THE TEST PROCEDURE

5 - 5 - l . Check-Up of Functions

Check the  LED d isp lay  as  shown in  the  fo l lowing tab le  b y  c h o o s i n g
the functional  S/W to DMM to be measured.

FUNCTION FUNCTION LED
= V DC
-V AC
= A DC
-A‘ AC
52 s!

++ * Jl)] * '* '1);
FREQ FREQ
hFE hFE

RANGE LED
mV . V
mV . V
mA . A
mA . A

SZ . kQ . Ma

KHz

5-5-2. Check-Up Test of the LED Display

Choose the resistance range and make the input short to tonfirm the
LED display as shown in the following table.

LED Choices LED Display

200 SA . 00.00'
2 ks2 . 0000 '
20 kSJ 0.000
2 0 0  kB 00.00
2000 kQ 000.0
20 MSZ 0.000

No te  : ' tan b e  changed b e t w e e n  0 - n u m e r a l  d i g i t  b y  t h e  t e s t  l e a d
resistance.

i 5-5-3. DC Voltage Calibration

1 )  C h o o s e  D C  V  f o r  t h e  function switch a n d  c o n n e c t  R E D  R E A D  t o
the INPUT terminal and BLK READ to the Common terminal.

2 )  C a l i b r a t e  t h e  L E D  d i s p l a y  a t  0 0 . 0 0  w i t h  VR6((iJ) b y  c h o o s i r
200mV RANGE and making the input short.

3 )  Ca l ib ra te  VRl5(@) till 1.9OOOV is  d isp layed on LED by  choos i
2V RANGE and applying DC 1.9V to the input.

- 19 -
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4) Cal ibrate VR3(@) till 19O.OOV is  d isp layed on LED by  choos ing the
200V RANGE and applying DC 19OV to the input.

5 )  Ca l ib ra te  VR4(@) till 1000 V is displayed on LED by choosing the
IOOOV RANGE and applying DC IOOOV to the input.

6 )  C a l i b r a t e  VR5(@)  till 190.00mV  is displayed on LED by
choosing the 200mV RANGE and applying DC 19OmV'to the input.

I

5-5-4. AC VOLTAGE CALIBRATION

1) Choose AC V for the function switch and Iink RED READ to the input
terminal and BLK READ to the common terminal.

2) Calibrate the LED display at .OOOO with VR9(@) by choosing the 2V
RANGE and making the input short.

3 )  Ca l ib ra te  VR8(0)  till 1.9OOOV is  d isp layed on LED by  choos ing the
2V RANGE and applying AC 1.9V/60Hz to the input.

4 )  C a l i b r a t e  VC2(@) till 190.00mV i s  d i s p l a y e d  o n  L E D  b y  c h o o s i n g
the 200mV RANGE and applying AC 190mV/50kHz  to the input.

5 )  Ca l ib ra te  VCl(@)  till 19.OOOV  is  d isp layed on LED by  choos ing the
20V RANGE and applying AC lSV/lOkHz  to the input.

5-5-5. Resistance Calibrat ion

1) Choose resistance for the function switch and Iink RED READ to the
input terminal and BLK READ to the common terminal.

2) Cal b r a t e  t h e  L E D  d i s p l a y  a t  lOO.OOkQ  with VRlO(@)  b y  c h o o s i n g
the 200kQ RANGE and applying IOOkSZ to the input.

3 )  C a l i b r a t e  VR2(@) Jill lO.OOOkQ i s  d i s p l a y e d  o n  L E D  b y  c h o o s i n g
the 20kQ RANGE and applying IOkSZ to the input.

4 )  C a l i b r a t e  VRl(O)  till l.OOOOkQ  i s  d i s p l a y e d  o n  L E D  b y  c h o o s i n g
the 2kQ RANGE and applying IkQ to the input.

5 )  C a l i b r a t e  VRll(@)  till 10,OOOMQ i s  d i s p l a y e d  o n  L E D  b y  c h o o s i n g
the 20MQ RANGE and applying IOMQ to the input.
Note: When calibrating IOMQ,  a short PROBE or STANDARD resistance

must be used to reduce effects caused by the PROBE.
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5-5-8. FREQUENCY CALIBRATION

1) Choose frequency for the function  switch and Iink RED READ to the
input terminal and BLK READ to the common terminal.

2 )  C a l i b r a t e  t h e  L E D  d i s p l a y  a t  19.000kHz  with VRl4(@) b y  c h o o s i n g
the 2OkHz  RANGE and applying 19kHz/lOOmV to the input.

3 )  C a l i b r a t e  VRl3(@) till 150.00kHz  i s  d i s p l a y e d  o n  L E D  b y  c h o o s i n g
the 20kHz RANGE and applying 150kHz/lOOmV to the input.
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7. PARTS LIST
7-1. ELECTRICAL PARTS LIST
7-l-l. MAIN BOARD ASS'Y(511-577-A)

ITEM NO

219-202
513-577R5
550-801-A
637-013
CK2HL040C
CK2HL040C
CKlHRl8lJ
CKlHR33lJ
CKlHRl82K
CKlHRl82K
CKIHIIOIJ
CKIHIIOOK
CElELl07K
581-176
CElELl07K
CSIELIOGK
CSIELIOGK
CSIVLIOSK
CKlHll04M
CKlHl104M
CElEL476R
CKlHl22lJ
CK3DLlOIK
CK3ALl02K
CKIHIIOIJ
CK3ALl02K
581-162
581-176
CK3ALl02K
CKlHl680J
CKlHl680J
CKlHll04M
CElEL476R
CKIHll20J
581-162
581-226
581-227
581-226
CKlHIl04M
CKlHIl04M
581-195

DESCRIPTION

SHIELD COVER-B DM44lB
DM44lB  MAIN B/D REV.5
W/H IPIN BLK INPUT
BUZER SBT-IIP
CER 4PF IOOV C BLK
CER 4PF IOOV C BLK
CER 50V 18OpF J T.P
CER 330PF 50V J T.P
CER 33OOpF 50V K T.P
CER 33OOpF 50V K T.P
CHIP 50V J lOOpF(2012)
CHIP CAP 10 PF 50V D(2012)
ELEC SR TYPE IOOUF 25V
ELEC IOuF 16V SRE-TYPE
ELEC SR TYPE IOOUF 25V
TANTAL IOUF 35V CAP
TANTAL IOUF 35V CAP
TANTAL IuF 35V
CHIP O.lUF 5OV(2012)+-20%
CHhP O.lUF 5OV(2012)+-20%
ELEC 47UF 16V SRE-TYPE
CHIP 50V J 22OpF(2012)
CER IOOPF 2KV K BLK
CERAMIC IOOOpF IKV
C H I P  5 0 V  J  lOOpF(2012)
CERAMIC IOOOpF IKV
ELEC IuF 50V SRE-TYPE
ELEC IOuF 16V SRE-TYPE
CERAMIC IOOOpF IKV
CHIP 68~~ 50~  J (SMD)
CHIP 68pF 50V J (SMD)
CHIP O.lUF 5OV(2012)+-20%
ELEC 47UF 16V SRE-TYPE
CHIP 50V J 12 PF (2012)
ELEC IuF 50V SRE-TYPE
MP IuF 63V J MMY168
MP 0.47uF  63V J MMY168
MP IuF 63V J MMY168
CHIP O.lUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
O.luF MP63V J MMY168
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FIND NO

A
BI
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO9
Cl0
Cl1
Cl2
Cl3
Cl4
Cl5
Cl6
Cl7
Cl8
Cl9
c20
c21
c22
C23
C24
C25
C26
C27
C28
c29
c30
c31
C32
c33
c34
c35
C36
c37

QTY

1.00
1.00
1 .oo
1 .oo
1 .oo
1 .oo
1 .oo
1 .oo
1 .oo
1 .oo
1.00
1 .oo
1.00
1.00
1.00
1 .oo
1 .oo
1 .oo
1 .oo
1 .oo
1.00
1.00
1.00
1 .oo
1.00
1.00
1.00
1 .oo
1 .oo
1 .oo
1 .oo
1.00
1 .oo
1.00
1.00
1 .oo
1 .oo
1.00
1 .oo
1.00
1.00

UNIT- -
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA-
EA
EA
EA



ITEM NO I DESCRIPTION /FIND ~01 m ~NIT
~KIHIiO4M
ZKlHl104M
;KlHl104M
:ElEL228R
;KlHll04M
ZElEL477R
381-176
3SlELl06K
JSIELIOGK
ZElEL477R
7KlHl104M
ZElEL476R
JElEL477R
JKIHl104M
JElEL476R
ZKlHl104M
~KlHl104M
IKlHI104M
ZKIHl104M
ZK3CL222K
VKlHl104M
ZKlHI104M
585-154-1
585-154-1
585-154-1
585-154-1
585-262
585-154-1
585-154-1
585-262
585-154-1
585-154-1
585-262
585-262
585-248
585-262
585-154-1
585-154-1
585-154-1
585-154-1
585-154-1
585-154-1
585-154-1
585-154-1

CHIP O.lUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
ELEC 2200UF 25V SMS BLK
CHIP O.lUF 5OV(2012)+-20%
ELEC 470UF 35V
ELEC IOuF 16V SRE-TYPE
TANTAL IOUF 35V CAP
TANTAL IOUF 35V CAP
ELEC 470UF 35V
CHIP O.lUF 5OV(2012)+-20%
ELEC 47UF 16V SRE-TYPE
ELEC 470UF 35V
CHIP O.lUF 50V(2012)+-20%
ELEC 47UF 16V SRE-TYPE
CHIP O.lUF 5OV(2012)+-20%
CHIP O.IUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
CERAMIC 22OOpF  IKV
CHIP O.lUF 5OV(2012)+-20%
CHIP O.lUF 5OV(2012)+-20%
RL105
m-IO5
RL105
RL105
DIODE KDS184(SMD)
RL105
RL105
DIODE KDS184(SMD)
RL105
RL105
DIODE KDSl84(SMD)
DIODE KDSl84(SMD)
DIODE KDS226(SMD)  (KEC)
DIODE KDSl84(SMD)
RL105
RL105
RL105
RLIOS
RL105
RL105
RL105
RL105

C38
c39
c40
c41
C42
c43
c44
c45
C46
c47
C48
c49
c50
c51
C52
c53
c54
c55
C56
c57
c59
C60
DO1
DO2
DO3
DO4
DO5
DO6
DO7
DO8
DO9
DIO
Dll
D12
D13
D14
D15
D16
D17
D18
D19
D20
021
022

1 .oo
1 .oo
1 .oo
1 .oo
1.00
1.00
1.00
1 .oo
1.00
1 .oo
1 .oo
1.00
1.00
1.00
1 .oo
1 .oo
1 .oo
1.00
1.00
1.00
1.00
1.00
1 .oo
1.00
1.00
1.00
1.00
1 .oo
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .oo

1 . 0 0
1 . 0 0

1 .oo

L

1 .oo
1 .oo

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA .
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

' EA
1 EA
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ITEM NO
585-154-1
585-154-1
563-063-2
564-020
563-068
550-799-A
550-799-A
550-799-A
550-799-A
550-800-A
550-802-A
550-803-A
550-804-A
550-805-A
535-039
550-573-B
531-033-7
550-642-A
531-018-4
550-552-A
550-653-A
611-665
611-670
611-672
611-673
611-673
611-673
611-673
611-673
611-672
RGCP4954C
RGCP4954C
RMBP8802F
RMBP9761C
RMBP8802F
RMBP9761C
RM2P3303J
RM2P3303J
575-014
RMAHIOOIJ
RMAHIOOIJ
RMAH2402F
RMAH2003F
RMAH3303J

DESCRIPTION
RL105
RL105
FUSE 250V 0.25A 50F U/C &EU
LITTLE FUSE HOLDER 345121
FUSE 12sV IA 22NM MICRO IOIL
W/H DMM441B 9PIN
W/H DMM441B 9PIN
W/H DMM441B 9PIN
W/lj  DMM441B 9PIN
W/H DMM441B 4PIN
W/H IPIN RED INPUT
W/H IPIN BLK INPUT
W/H IPIN BLU INPUT
W/H IPIN BRN INPUT
AC INLET BCP-03A(3PIN)250V
WH121A  OS-8100
WAF LW-1143-03 HALIM
WH122R OS-9000
WAFER ST'5P'5267-05A
HEAT SINK FG-8002
JW604B  OS-9000
TR KRClIOS(SMD)
T.R KTC3875Y  SOT-23
KTA1504Y  SMD
MPSA13 DARINGTON
MPSAI3 DARINGTON
MPSA13 DARINGTON
MPSA13 DARINGTON
MPSA13 DARINGTON
KTA1504Y  SMD
M.G 4.95 MOHM 1/2W 0.25%
M.G 4.95 MOHM 1/2W 0.25%
M.F 88KOHM 1/4W 1%
RES M.F 9.76KOHM  1/4W 0.25%
M.F 88KOHM 1/4W 1%
RES M.F 9.76KOHM  1/4W 0.25%
M.F 330K 2W 5%
M.F 330K.2W  5%
NETWORK IO AMP 4PIN
C H I P  M.F IK 1/8W 5%(3216)
C H I P  M.F IK 1/8W 5%(3216)
CHIP M.F 24K 1/8W 1%(3216)
CHIP M.F 200K 1/8W 1%(3216>
CHIP M.F 330K 1/8W 5%(3216)

FIND NO
D23
D24
F3
F3
F4
JOI
J02
J03
J04
J05
JO6
J07
JO8
JO9
JIO
JIO
Jli
Jll
J12
J13

J14(J14T)

Ql

Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
ROI
R02
R03
R04
R05
R06
R07
R08
RIO
Rll
R12
R13
R14
R15

QTY
1 .oo
1.00
1.00
1.00
1.00
1 .oo
1.00
1 .oo
1 .oo
1 .oo
1.00
1 .oo
1.00
1 .oo
1.00
1.00
1 .oo
1.00
1.00
1 .oo
1 .oo
1.00
1.00
1.00
1.00
1.00
1 .oo
1 .oo
1.00
1.00
1.00
1.00
1 .oo
1.00
1 .oo
1 .oo
1 .oo
1 .oo
1.00
1.00
1.00
1 .oo
1.00
1 .oo
1 .oo
1 .oo

UNIT
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
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----- ---

ITEM NO DESCRIPTION FEIND  NO QTY UNIT
RMAH3900J CHIP M.F 390 1/8W 5%(3216) R16 1.00 EA
RMAH3001J CHIP M.F 3K l/8W 5%(3216) R17 1.00 EA
574-052-2 PT05MP-LlK6001 R18 1.00 EA
RMAH9103J ' C H I P  M.F 910K 1/8W 5%(3216) R19 1 .oo 'EA
RMAH1004J CHIP  M.F IM 1/8W 5%(3216) R20 1.00 EA
RMAH1004J CHIP  M.F IM 1/8W 5%(3216) R21 1.00 EA
RMAH1003J C H I P  M.F IOOK IlSW 5%(3216) R22 1.00 EA
RMAH4701J C H I P  M.F 4.7K 1/8W 5%(3216) R23 1.00 EA

RMAH1004J CHIP  M.F IM 1/8W 5%(3216) R24 1.00 EA

RMAH4702J CHIP M.F 47K 1/8W 5%(3216) R25 1.00 EA

RMAH4702J CHIP M.F 47K 1/8W 5%(3216) R26 1.00 EA

RMAH4702J CHIP M.F 47K 1/8W 5%(3216) R27 1.00 EA

RMAH1004J CHIP  M.F IM 1/8W 5%(3216) R28 1.00 EA

RMAH1004J CHIP  M.F IM 1/8W 5%(3216) R29
1.00 EA

RMAHIOOOJ CHIP M.F 100 1/8W 5%(3216) R30
1.00 EA

RMAHIOOOJ CHIP M.F 100 1/8W 5%(3216)
1.00 EA

R31 1.00 EA
RMBPSOROC M.F 90 OHM 1/4W 0.25% R32
RMAHIOOOJ CHIP M.F 100 1/8W 5%(3216)

1.00 EA
R33 1.00 EA

RMBPSROOC M.F g-OHM 1/4W 0 .25% R34 1.00 EA
RMBP1801F M.F 1.8 KOHM 1/4W 1% R35 1.00 EA
RMBP1820F M.F 182 OHM 1/4W 1% R36 1.00 EA
573-150 W.W l.OHM IW 0.25% R37 1.00 EA
RMCP1004F M.F 1 MOHM 1/2W 1% R40 1.00 EA
RMAHIOOIJ CHIF'  M.F IK 1/8W 5%(3216) R41 1.00 EA
RMAH2701F C H I P  M.F 2.7K 1/8W 1%(3216) R42 1.00 EA
RMBPSIOIF M.F 9.1KOHM  1/4W 1 % R43 1.00 EA
RMBP1004F M.F 1 MOHM 1/4W 1% R44 1.00 EA
RMAH1003J C H I P  M.F IOOK 1/8W 5%(3216) R45 1.00 EA
RGCP6004J M.G GMOHM  1/2W 5 % R46 1.00 EA
RMAH2402J CHIP M.F 24K 1/8W 5%(3216) R47 1.00 EA
RMAH3302J CHIP M.F 33K 1/8W 5%(3216) R48 1.00 EA

RMAHl003J C H I P  M.F IOOK 1/8W 5%(3216) R49 1.00 EA

RMAH4701J C H I P  M.F 4.7K 1/8W 5%(3216) R50 1.00 EA

RMAH4701J C H I P  M.F 4.7K 1/8W 5%(3216) R51 1.00 EA

RM2P4702J M.F 47K 2W 5% R52 1.00 EA

RMAH1802J CHIP M.F 18K 1/8W 5%(3216) R53 1.00 EA

RMAH2702J CHIP M.F 27K IlSW 5%(3216) R54 1.00 EA
1.00 EA

RMAH2702J CHIP M.F 27K 1/8W 5%(3216) R55 1.00 EA
RMAHIOOOJ CHIP M.F 100 1/8W 5%(3216) R56 1.00 EA
RMAHIOROJ C H I P  M.F IO 1/8W 5%(3216) R57

CHIP M.F 27K 1/8W 1%(3216)
1.00 EA

RMAH2702F R58 1.00 EA
RMAH2203F CHIP M.F 220K 1/8W 1%(3216) R59 1.00 EA
RMAH1002J C H I P  M.FlOK 1/8W 5%(3216) R60 1.00 EA
RMAHIOOIJ C H I P  M.F IK 1/8W 5%(3216) R61 1.00 EA
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ITEM NO DESCRIPTION FIND NO QTY UNIT
RMAH1603J CHIP M.F 160K 1/8W 5%(3216) R62 1.00 EA
RMAH1103F C H I P  M.F IIOK I/SW 1%(3216) R63 1.00 EA
RMAH4701J C H I P  M.F 4.7K 1/8W 5%(3216) R64 1.00 EA
RMAH7501F C H I P  M.F 7.5K 1/8W 1%(3216) R65 1.00 EA
RMAH4701J C H I P  M.F 4.7K 1/8W 5%(3216) R66 1.00 EA
RMAH2701F C H I P  M.F 2.7K 1/8W 1%(3216) R67 1.00 EA
RDOAP272J C.F 2.7 KOHM 1/8W 5% R68 1.00 EA
RMAP8201F M.F 8.2 KOHM 1/8W 1% R68 1.00 EA
RMAH20ROJ . CH IP  M.F 20 1/8W 5%(3216) R69 1.00 / EA
RMAH1003J C H I P  M.F IOOK 1/8W 5%(3216) .R70 1.00 EA

RMAH1003J C H I P  M.F IOOK 1/8W 5%(3216) R71 1.00 EA

RMAH1003J C H I P  M.F IOOK 1/8W 5%(3216) R72 1.00 EA

RMAH2201J C H I P  M.F 2.2K 1/8W 5%(3216) R73 1.00 EA

RMAH20ROJ CHIP  M.F 20 1/8W 5%(3216) R74
1.00 EA

RMAH20ROJ CHIP  M.F 20 I/SW 5%(3216) R75
1.00 EA

RMAH20ROJ CHIP  M.F 20 1/8W 5%(3216) R76
1.00 EA

RMAH2OROJ CHIP  M.F 20 1/8W 5%(3216) R77
1.00 EA

RMAH20ROJ CHIP  M.F 20 1/8W 5%(3216)
1.00 EA

R78
RMAH20ROJ
RMAH20ROJ
RMAH20ROJ
RDOCPIOOJ
RMAH4703J
RMAH4703J
RMAHl501J
RMAHISOIJ
RMAHISOIJ
RMAHISOIJ
RMAHISOIJ
RMAHI50lJ
RMAHIOOOJ

CHIP  M.F 20 1/8W 5%(3216)
1.00 EA

R79

RMAHIOOOJ
RMAHIOOOJ
RMAHIOOOJ
RMAHIOOOJ
RMAHIOOOJ
RMAH20ROJ
RMAH1004J
RMAH1004J526-069

526-069
521-117
521-118Rl
521-121

CHIP  M.F 20 1/8W 5%(3216)
1.00 EA

R80 1.00 EA
CHIP  M.F 20 1/8W 5%(3216) R81 1.00 EA
C.F 10 1/2W 5% R82 1.00 EA
CHCP M.F 470K 1/8W 5%(3216) R83 1.00 EA
CHIP M.F 470K 1/8W 5%(3216) R84 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R85 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R86 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R87 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R88 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R89 1.00 EA
C H I P  M.F 1.5K 1/8W 5%(3216) R90 1.00 EA
CHIP M.F 100 1/8W 5%(3216) R91 1.00 EA
CHIP M.F 100 1/8W 5%(3216) R92 1.00 EA

CHIP M.F 100 1/8W 5%(3216) R93 1.00 EA

CHIP M.F 100 1/8W 5%(3216) R94 1.00 EA

CHIP M.F 100 1/8W 5%(3216) R95 1.00 EA

CH1.P  M.F 100 1/8W 5%(3216) R96 1.00 EA

CHIP  M.F 20 1/8W 5%(3216) R97 1.00 EA

CHIP  M.F IM 1/8W 5%(3216) R98
1.00 EA

CHIP  M.F IM 1/8W 5%(3216) R99
1.00 EA

REED RELAY DIA05000 KUAN HIS 1.00 EARE1

REED RELAY DIA05000 KUAN HIS
1.00 EA

RE2
SPUL 7KEY IOMM LOCK-REL

1.00 EA
SI 1.00 EA

SPUL 8KEY IOMM  LOCK-REL Rl s2 1.00 EA
POWER SW JPP2295DA-1 53 1.00 EA
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-- -----w

ITEM NO
521-122
574-055
591-274
591-663
591-650
591-647-1
591-664
591-633
591-653
591-651
591-271-1

591-661
591-665
591-665
591-078
595-022-9
595-021-9
591-647-1
591-647-1
591-662
591-310-9
581-214-1
581-132-1
571-323
571-321
571-321
571-323
571-323
571-315
571-323
571-316
571-320
571-319
571-316

571-316
571-321
571-323

648-051
585-056-1
585-056-1
591-640
586-002
2919-024-1
MBT03C08B

DESCRIPTION FIND NO QTY UNIT
VOLTAGE SELECTOR SW JVS1221M S4 1.00 EA
AGISPC 152FS-K2M  DAIYOYDEN SG1 1.00 EA
LF411CN UOI 1.00 EA
TRUE RMS MX536ACKWE uo2 1.00 EA
OP-AMP NJM062M-TI  NJRC uo3 1.00 EA
GD74HCOOD SMD uo4 1.00 EA
IC OP-AMP C3140AE uo5 1.00 EA
TL072CDR2(SMD) U06 1.00 EA
COMPARATOR GL393D GOLDSTAR uo7 1.00 EA
TIMER KS555D SAMSUNG U08 1.00 EA
GD4053BDC(SMD) uo9 1.00 EA

IC A-D CON. TC835CKWE  TELEDYNE Ul0 1.00 EA

CHIP SN74LS90.  DECADE- COUNTER Ul1 1.00 EA

CHIP SN74LS90.  DECADE COUNTER Ul2
1.00 EA

74LS47  TTL Ul3 /
GL7815

;jy) Ef:
Ul5

MC7915CT  MOTOROLA
1:OO EA

Ul6
GD74HCOOD SMD

1.00 EA
Ul7 1.00 EA

GD74HCOOD SMD Ul8 1.00 EA
DC-DC CON TC7660COA  TELEDYNE Ul9 1.00 EA
GL7805 REGULATOR GSS u20 1.00 EA
TRIMMER  TZ03P121 FR169 VCI 1.00 EA
TRIMMER  TZ03P450FR169 vc2 1.00 EA
VR TMC3K 500 OHM(SMD) VROI 1.00 EA
VR TMC3K SK(SMD) VR02 1.00 EA
VR TMC3K SK(SMD) VR03 1.00 EA
VR TMC3K 500 OHM(SMD) VR04 1.00 EA
VR TMC3K 500 OHM(SMD) VR05 1.00 EA
V R  TMC~K  I O K  (SMD) VR06 1.00 EA
VR TMC3K 500 OHM(SMD) VR08 1.00 EA
VR VG033CXHT 20K SMD VR09 1.00 EA
VR TMC3K 2K (SMD) VRIO 1.00 EA

VR TMC3K IK (SMD) VRII 1.00 EA
VR VG033CXHT 20K SMD VR12 1.00 EA

VR VG033CXHT 20K SMD VR13 1.00 EA
VR TMC3K SK(SMD)' VR14 1.00 EA
VR TMC3K 500 OHM(SMD) VR15 1.00 EA

OSC IOMHZ SCO-020 SUNNY Yl
1.00 EA

MTZJ5.6B ZENER  ROHM Zl
1.00 EA

MTZJ5.6B  ZENER  ROHM 22
1.00 EA

KA431CZ  (TO-92) SAMSUNG
1.00 EA

23 1.00 EA
VOLTAGE REF. TC04ACZM  TELCOM 24 1.00 EA
NSULATOR PC0.25T 1.00 EA
TAPTITE B TYPE NI WASHER MOL 1.00 EA
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7 - l - 2 . FRONT BOARD ASS'Y(511-578-A)

ITEM NO DESCRIPTION
531-441 HFE SOCKET ESQ-104-12-G-D
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 20i 3x6 FUNCTION DISPLAY
588-053 201 -3X6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-053 201 3x6 FUNCTION DISPLAY
588-054 7SEGMENT KD-G5622AM
588-054 7SEGMENT KD-G5622AM
588-055 7SiZGMENT  KD-G5612AM
531-025-4 WAFER ST '9P' 5267-09A
531-025-4 WAFER ST '9P' 5267-09A
531-025-4 WAFER ST '9P' 5267-09A
531-025-4 WAFER ST '9P' 5267-09A
531-003-4 WAFER ST '4P' 5267-04A
550-641-SRI WH121S  OS-3000 REV.1
591-054-2 SN74LS02N  MOTOROLA
572-340 VR CT-6P-5KB

513-578R5 DM441B FRONT B/D REV.5

FIND NO QTY UNIT
Jl 1.00 EA
LD01 1.00 EA
LD02 1.00 EA
LD03 1.00 EA
LD04 1.00 EA
LD05 1.00 EA
LD06  1.00 EA
LD07 1.00 EA
LD08 1.00 EA
LD09 1.00 EA
LD10 1.00 EA
LD11 1.00 EA
LD12 1.00 EA
LD13 1.00 EA
LD14 1.00 EA
LD15 1.00 EA
LD16 1.00 EA
LD17 1.00 EA
LD18 1.00 EA
Pl 1.00 EA
P2 1.00 EA
P3 1.00 EA
P4 1.00 EA
P5 1.00 EA
P6 1 ..OO EA
Ul 1.00 EA
VR7 1.00 EA

1.00 EA
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7 - l - 3 . INPUT BOARD ASS'Y(511-579-A)

ITEM NO DESCRIPTION
CKIHR103Z CER O.OlUF 50V Z T.P
585-120 DIODE ISS133 HDS0437
563-035-2 FUSE 250V 2A 50F U/C&EU
564-021 2A FUSE HOLDER
563-066 250V IOA H314010 ULE1408
564-019 FUSE HOLDER FCGIB  IOA
531-002-4 ,WAFER  ST'3P'5267-03A
334-013-1 INPUT CORE BLACK DMM
334-013-2 INPUT CORE RED DMM
334-013-2 INPUT CORE RED DMM
334-013-2 INPUT CORE RED DMM

511-001-1 KTC1815-Y  OR KTC3198-Y
RDOBP750J C.F 75 OHM 1/4W 5%
RDOBP103J C.F 10 KOHM 1/4W 5%
qDOBP471J C.F.470  OHM 1/4W 5%
qDOBP121J C.F 120 OHM 1/4W 5%

573-129-1 W.W 0.1 OHM 5W 0.25%
873-028R MANGANIN  WIRE CM2 0.01

526-068 RY'12 G.S
585-056-1 MTZJ5.66  ZENER  ROHM
513-579R5 DM441B INPUT B/D REV.5

IFIND NO1 QTY 1 UNIT
Cl 1.00 EA
Dl 1.00 EA
Fl 1.00 EA
Fl 1.00 EA
F2 1.00 EA
F2 1.00 EA
Jl 1.00 EA
P7 1.00 EA
P7 1.00 EA
P8 1.00 EA
P9 1.00 EA
Ql 1.00 EA
ROI 1.00 EA
R02 1.00 EA
R03 1.00 EA
R04 1.00 EA
R05 1.00 EA
RIO0 1.00 EA
RE1 1.00 EA
Zl 1.00 EA

1.00 EA
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7-2. MECHANICAL PARTS LIST

NO ITEM NO
1 215-140-1
2 215-140-2
3 215-141
4 369-203
5 369-204-1
6 369-204-2
7 242-295
8 219-201
9 219-202
IO 381-020
11 919-024
12 242-288-9
13 367-430
14 360-032
15 334-013-1
16 334-013-2
17 873-028
18 MBT03C08B
19 MBT04-08Ef
20 315-040
21 MBC03-06J
22 MBC04-IOJ
23 MBC03-IOJ
24 NHB04-OOJ
25 NHB03-OOJ
26 WSB04-OOJ
27 WSBO3-OOJ

DESCRIPTION

TOP CASE
BOTTOM CASE
FRONT CASE
KNOB-POWER
KNOB-FUNCTION
KNOB-RANGE
REAR PLATE
SHIELD COVER-T
SHIELD COVER-B
WINDOW
INSULATOR
NAME PLATE
HANDLE
DOWN FOOT ASSY
INPUT CORE-B
INPUT CORE-R
Mn WIRE
SCREW,TAPTITE,M3X8
SCREW,M4X8
SCREW,TAPPING
SCREW,M3X6
SCREW,M4XIO
SCREW,M3XlO
NUT,M4
NUT,M3
WASH,SPRING,M4
WASH,SPRING,M3

QTY

1
1
1
1
9
6
1
1
1
1
1
1
1
4
1
3
1
4
2
2
3
2
1
2
1
2
1

UNIT- -
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
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