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Standard EIA Decade Resistor Values:

ES series: [20% toleranze)
10, 15, 22, 33, 47, &8

E12 serins: (10% tolerance)
10, 12, 15, 18, 22, 27, 33, 39, 47, 56, €8, 82

E24 series: (5% tolarance)
10, 11, 13, 13, 15, 16, 18. 20, 22, 24, 27, 30, 33, 3%, 39, 43. 47, 51, 56, €2. €5, 75, £2, 91

(2% tolerance)
100, 105, 110, 115, 121, 127, 133, 140, 147, 154, 162, 169, 178 187 196 205 215 228 237 249,
J61, 274, IB7. 301, 316, 332, 348, 365, 353, @02, 421, 441, 464, 487, 511, 536, 562, 590, €19, 649,
€81, 715, 750, 787, 85, 866, BOF, F53

E94 series: (1% tolerance)

100, 102, 108, 107, 110, 113, 115, 118, 121, 124, 127, 130, 133, 137, 140, 143, 147, 150, 154, 158,
162, 165, 169, 174, 178, 182, 187, 191, 196, 200, 205. 210, 215, 221, 226, 232, 237, 243, 249, 2§55
261, 267, 274, 280, 287, 294, 301, 309, 316, 324, 332, 340, 348, 357, 365, 374, 383, 392, 402, 412,
422, 432, 442, 453, &4 475 487 451, 511, 523, 534, 548, &2 EPE B30, €04, 819, €34, £45, 845,
€81, €98, J15, 732, 750, 768, 787 BO&, 8IS, B45, BEE, 88T, 509, 931, 955, 9N

E192 series: (0.5, 0.2%, 0.1 and 0.05% tolerance)

100, 101, 102, 104, 105, 106, 107, 109, 110, 111, 113, 114. 11§ 117, 11§, 130, 121, 123, 124, 13%.
127, 129, 130, 132, 133 135, 137 138, 14D, 142, 143, 145, 147, 149, 150, 152, 154, 156, 158, 160,
162 184 185 187 1£5 172 174 17 1TE 180, 182, 184 JEF 189 181 193 196 198 200 203
208 208 210 213 215, 218 221 223 206 229 232 234, 237 240 243 246 249 252 255, 258,
<61, D64, 2T, IF1, 2N, 277, 280, 284, 27, W1, i94, 198, 301, 305, FO%, 312, Jle, 330, 324, 3IE,
3332, 336, 340, 364, 345, 352, 357 361, 365, 370, 374, 379, 383, 388, 393, 397, 402, 407, 412, 417,
#22 427, 432, 437, i, #48 453, 453, 464, 470, 475, 481, 4537, 433, 493, 505, 511, 5i7. 523, 530,
EX€, 542, 545 BEE, FEl, BES, E7E, BEF, FS0, BT, 604, 612, €15, 626, &74, 842, 845 E57, EE5, &71,
e81, &0, 688, 0, JI5, 213 732 M1, FE0 FES, JEE JIP. TEF. TRe, BDe, 816, B25 B35, B45, BSE,
S66. 576, GET. §95. P09 5320, 931, 942, 953, 965, 376, 958



Resistor Color Code Bands
& Other Component Identification

Resistor Color Code Identification
Loy B3 —
el B R (R
1 P o (o Cp
:Em _LIT]_-"T}:"H -{'Il—'rrl}-_r.} _{.lm' ::la:,.."J"C
5 B Green IL&L &é& E‘LL
(.| EBER | BESER | BEESR.
|- | Emmm eam
5[] wWhie ST
mn | S| SRD |BED
: I ooo BHE
:5% ] Gold BECED HEE EEE
=10 Tl M CRERE e
:@ | T Hand Hesisiors | 5 Hand Hesistors | & Band Aesisiors |

Whilg thasa coder ara most oftan associasied with rasistors, than cen slse apply o capacitars and cthar compansnts.

The standard color coding method for resistors uses & diffgnent color to represent esch number O to 5: bleck, brown,
red, orange, yellow, grasn, blue, purple, gray, white. On & 4 band resistor, the first two bands represent the significant
diagets. O a8 and & band, the first three bands are the llr'l'ﬁl:dll"t digits. The next band represents the mulbpher or
“decede”. Ay the sbove 4 band example, the first two bands are red and purple, representing 2 and 7. The thed
band is cranga, represanting 3 masring 107 or 2000, This gives & valus of 27 = 1000, or 27000 Chms. The geld and
wilver daceds bands dende by a power of 10, allowing for velves below 10 Ohmyg. The 5 and & band resistors work
evactly the same 85 the 4 band resister. They just 8dd ane more sigrificant digit. The band after the decade i the
tolerance. This tells how scourste the resstance compared to it specification. The £ band resistor hae 8 gold
tgherance, or 5%, meaning that the trus value aof the resistor could be 3% mdeg or bess than 27000 Chms, slowng
values between 25850 to 28350 Ohma. The [ast band an & & band resister o the temperature cosfficient of the rasistar,
measured i PPMC or parts per million per degres T8 sde. Broam (100 FAMIC) are the mast populsr, and will
nnr::hr mest raagonable temperature conditiang. The cthers are specially desipned far temperature eritical
Rhoatigng.

Alpha-Numeric Code Identification

.-""‘E.J SHD resistor

With the sizes of resistors and cther componants shrnking or changing in shape, & is getting difficult to fit all of the
color bands on a resestor. Thereforg, 8 simgler slphanumenc coding system is used. This mathcd uses three numbers,
sometimes followed by 8 le letter. The numbers represent the same a5 the first three bands an & £ band ressstor.
On the abse SIL netwerk, :m:ammuwm'm;ummhm,w 47 x 1000 ar 27000
gl'-'n;-“‘l’h;huglhrh rumbers is the tolerance. The di nt representations are; Mexi0%h, Kek]b, JekSty,
w3y, Fmd]y,

Naming Convention

To smplify the wnting of large resisbor values, the stboeviations K and M are used for one thousend and cne millsg
Tchuﬂwmwmmnﬁumnuum:nwﬂ.hnimﬂ it i
prinded teste, the ¥ lettars: ¥ M or B are used in place of the decimal
B & 5.8 Ohen cegastar o8 written GEE. Vo

i3
]



The E12 Range

Thase identify @ range of reststors thet are ionow &5 “praferred veluees™. In the E12 range thers are 12 “preferred” or
“basic” ressstor values, and afl of the gthars are ssmply decades of these values:
10 1.3, 1.5, 1.8, 2.2, 3.7, 2.0, 2.5, 4.7, 5.8, 6.0 and .2

Thia exkie Badew fts svary rescstor valoe of the E12 range of praferred values. You will natice that thers are 12 rows
contmiring the basic resistor values, snd tha columne list the decede values thereof, This range meost commenly covers
standwrd carbon film resstons, which are not resdity aveilable n veluss sbove 10 Megohms = 200 (10 Milizn Ohma)

1RO 10R  100R | IKO | 10K @ 100K | 1HO | 10M
IRZ  12R  120R 1K2 12K 120K @ 1H2 nfa
IRS 1i5R 150R 1KES 15K 150Kk  1HS n/a

IRE 18R 180R | 1K8 18K 180K  1MB  nfa
IRZ FIR  TIOR | IKT | FIK  2IOK | IHZ | nfa
ZR? IR ITOR | IKT | ITK  ITOK | IHT | nfa
3R 33R | 3XOR | 3M3 | 33K 2ZION  3IMI | nfa
IRG  39R  IVOR | IKD  FOM @ 3OOK  3IM9  nfa

=
o
S
Sl
=4
N

4RT 4TFR ATOR 4KT ATK AT
SHE6 S6R @ S60R | SK6 @ S6K @ S60K  SM6  nfa
GRE GBR GOOR 6GK8 68K 2 GHOK

BRI SIR BS20R | BKX 82K 820K BHMI nfa

6H2 GBI 6I0R  BMI 62K GIOK  a/fa
GRA GAR GBOR 2 BMEB GEM | SBOK n/fa
TRE T5R VSOR FKS 75K TEOK n/fa
BRY @8IR AR BK2 A3K SM0K n/fa
SR1 9IR 910R 9Kl @ SIK 910K nfa

Trare dre e E=2 and E55 cabies, awhuch vl Bvln men valusl. Redifery in thede grouss & MEE Soemmon and
tend 12 hive B Bather ilarenie rabing.

The table below shows the color codes for the P12 and B34 preferred values. Mobice how the first tad colors in each
row arg the same, ard the et oolar i gach colamn & the same. Each colume is o decade,. and sach row o that
colurme 15 & different cne of the E24 valuss.

BLADE NOLLoA GELDH

1--‘.'|-m-imﬂ:nﬂmﬂ---ﬁm [SL_qrT
2= I viy DN v e DN 1 o DI v DO ok EEC vox D v
3- BEC 1wz DR w DR 2on RN 2 DRC v DR 2ok DI a7
4= B0 vz O 130 D0 300 E0E v 3 D00 o= @00 30k D0 i
- [T s DI v DY v oo DI s D] v [ 1o DN 1
i~ L] 1 DI 165 D 1 60R O k6 MO v, NN 160x NI Y M6
7- B0C vree EOE 180 B0 1ech DOE ke BOD v @O0 a0k DO 1e8
- D] 0 DR o0 BT ook BIEE 0 B0 e Bl 0or S a0
9- BECImz BEE N R 2on BEE B 2~ BED rox. BT w7
- B B0 20 B0 2e0n BOE B0 20 BT 2eox. BOE 2
11- BEC 7 BEE 7 BEE :roh BEE . BED 2 BED:To. BEE a7
17 DI =0 I 2o I 2000 DN w0 DR = Ol 00k Dl o
11- OO0 =1 D0 »m DOE 3300 DDE . 000 1= 000 1. D00 M3
- ] = (M n W0 seon I s 0] = ) 360n 00 6
itRsmnk Glew boilsmellem Eilameh. dnmmk: Sem kL
5~ D00 a3 D0 3 OO0 4300 D08 3 D00 = D003 S0 a3
17 - T a7 I 4 0+ ron R e r OB o DB Jarox N0 au ¥
- E ] w1 (DS n D s o DN s DR e BE s ox D s
14 DR DR D0 scon DEE s DR0 scx Sl seox DT 586
20 ] e IR s N £ 2or AR ex ? O e N (2o I G
21- BOC ens WO san WO ceon IOM sca IO sex; WO ) 6s0x. UMD saen
- B0 ms REE sk D rson BEDE s B0 75 W00 rsox. DE Pus
3 O] wny I aon DI azon O ec? B0 e O Jecox [ B
#i- I I R N 9 on e IS e T sox. ([ asn

COLOR CODES FOR THE WHOLE EY2/E24 RANGE OF RESISTORS ﬂl"
Toor bt 084 rowrs - 1.3, % - repersend vabues avadlabds n Be £ .3 range onky plors 1084
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Hobby-Hour ..

Pactronics  Sitemap HoT

e i Resistor color code calculator

il e

RGN o i IPIeT

Hiekk: ety T 6 v s N N S e v Cmaa)
Whilead SeilteRhang Ev il bandds] L Warring: HEL
o gy maid gTRlifhEy 4 LEsamn=Ee=t t2% (LD ek st
Huhly pheiireng bl TR T T NP S——— & wppp, wips
Digined g poni g

e HI=- T2

bar abgww will digsley tha valos, the lalivssze aad performe B
i to varily if tha culgulated repistange matchas one of the

g wahand Falact the feps 3 o0 4 bonde for 20%, 10% o5 3%

4 alt § bpady for pracipien (2% or lama), S-Eand rapigtors

. the tolerands for min. and mas g values

El‘fl'lil'li ArEn Himdiard ¥ o mank b And Gul tha caled bandi fod & wilei. wia tha &l on the
Tubular 4 %% (I3 vwn Iaft. Baker tha valus, Tabect tha multigher [0 K or M) e desired

i Surge prasiiEan aad Mt Tisplay rasiabher or ENTER. You e alEs tysa 0
M:F‘_UL_‘_‘___ reEEter vileal in phorthand sotadion likce 13, M7 or 1008

PEC Viranarguandg e, cdnd ol prE

Povesr, Precaon

Filnor, ik Color  Dight 1 Dight 2 Digit 3* Multiplier Tolerance Temp. Coel. Fall Rate
S, EEm: ¢ o « 107
Reswiors srsect e 1 1 <100 AI%(F)  100ppeVK 1%
PN e Wed . 2 2 «10° a% (6)  S0ppmv  D0.1%
7 Brange 3 3 « 107 1S pomk 0.01%
Yellow 4 4 4 « 10* 25 ppevk  0.001%
il ratinade | Green ¢ 5 5 « 10% #0. 5% (00
ol
4 Band Resistor Color Codes
ETsacr
.
N ic
Fm
e Tiga
¥ =
| B
Resstane & 0 ,-m
- L =] a
I e

A (90—
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6 Band Resistor Color Codes
(2 ] eacx
.
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B Ccenge
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5 Band Resistor Color Codes

Aesstance 3 0 r

Tolerance & 4 % [Toa | Gala

Push the radio buttons to build 2 resistor,

Value = 340000 Ohms
15t Dvighi: 2pd Digii:  Multipbier:  Toleramce:
0 (Bt (]! ] oxl O Shg (0ci
] Beeens ol 10 CERR Rl S
O3 o3 Ox100 30 fnanal

(3 (Ovamge 13 OxIE
O Yallee) i xR

35 thraan) h5 O R100E
I8 B (al.] Crxlsl
OT Vialaty o7 Ox10M
38 ot fal | O x100M

OF thnm o O x1000M
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Resistor Colour Instructions

1. Carsfully cut out sach disc
Code Calculator 2. Make 2 small hole at the cantre
Using this you can convert

of each disc (marked » ).
valuss to colour codas of 3. Fastan the discs togethar with
colour codes to values.

2 paper fastener 5o they rotate.

BOTTOM DISC
MIDDLE DisC

- RTr—

(W’
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Resistor Colour Instructions

1. Corefiily sut oot each dise
Code Calculator 2 Hﬂiahmum:uh cerTe
Lising this you San coren

of gach dse (marked w),
YRUES 10 oolour codes or

2 Fasien T dacs iogether with
COOUr soces o values a paper fastensr sothey rotate,

BOTTOM DIZC
MIDDLE Di5C

[-E

] e e s s S e E e e e S S S RS A NS S Ss S s eSS s s E s =

Resistor Colour ?*m;*mmmm
Code Calculater 2. Makg 3 amal holy ¥ the cenTe
Ligmg s you San i of wach desc (marked @),
VRS 10 COIOLT GO0eS O 3. Fasten e d 4o 10pbar with

sosour S0ces 10 values 3 paper fasterar S0 thay rtate.,

BOTTOM DIsC
MIDOLE Di5C
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MODEL NQS SERIES
025" Pitch DIP
Precision Thin Film
Surface Mount

Resistor Networks

+ Umiges pasaivalion coxting elimisales moiSiery CONCHNY ard slows for gse in aepicabond Traditarally

Te3theed fG T raoe

o Qutpertorry othes Tun Hm maintor matera’s provding mcellest Divarces. rife maschog,

Wrnpgritune postficiert. and tempergturs ticong

s« |mpdoied DerfaeTRanol ovel Ticod TulrSitERL i 13y CADASIACE hedoel oy SEIS0Nke APd TSty

FLECTRICAL

Qperging Terpsaturs Range T 125"
Hasinturos Yolioo A
frnariaad CanatitEncd 3
Operming Ve tige WaxTam 100 e or +oH
e uladior E.lu'mn:.l m Nagohry
Neae Maxmam (MILST0-202. Wethod 308) -y
| wveemmm—a
Thaerral Shock :IH._'.L Powsr Condiicring 'd'j 025
Liow Tempesstun Dperatan AR 03 10%
thort Ters Dverlcad AR 0 6%
Termiral Sirergth AR 0 10%
Voistre Reustance AR 020%
Whachamcal Shotk AR 259%
Vontor AR 029%
LowHegh Temperatan f’.-:r“ 0L E
Load L, 1,000 Bours AH O I0%
Resatanon by Scider Hag ARQEs
Dhwlactric Wishstanding Yoltage 100 for T mmingte
Temparatuie Expodani, Winifo® 155 Ly T Srifafid
Wariing Parranency per WL 510 202, Nlehod 215
Laad Solderabbly P AL -5 T L 002, D
Fammabalty ULSHV-] Futed
Thrage [HTOMETE Rarge e
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Terdcros mied B feng witog? moixs
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Thick Film Chip Resistors

Thick Fllm Chip Resistors
01005, 0201, 0402, 0603, 0805,
1206, 1210, 1812, 2010, 2512

we ERJ XG, 1G, 2G, 3G, 6G, 8G,
14,12, 12Z. 17

W Foaturgs
B Srrail sise and ightwoght
B Hagh (o anaty
Motal glase thick B et Sament and Teed aye'l of slecirodos
W Comgant o win DR oMl P S
T“m“'ﬂ Fvalakia
i Sigtabie lor both reflow and fiow woldeeing
@ FAoloencs Siyndands
EC 81168, 0% < E201-8, Ed RC-21M0

B Explanation of Port Mumbars
W ERIOGN, 1GE, 2BE, 35F 8GE. BOE W, 12, 27 1T Zoroi. o5 % hype

T e e P e |

i Ford ona dorodan rumbar o aeon Ecbowng.

Dipramal Bnmi v paprerses by ] e d 7 - 42T
nprgs b 1




High Voltage Resistors}
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FREQUNCY:..... Auto ranging
Range
10 Hz
100 Hz
1 kHz
10 kHz
100 kHz
1 MHz
10 MHz

Accuracy

+(0.1 %rdg + 5digits)

Overload Protection: 250 Vac/dc.
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DIODE & CONTINUITY TEST:
Range Test Volt Description
DIODE 15V Test forward voltage of diode
CONTINUITY 0.4V <60o0hm built-in buzzer sounds

Overload Protection: 250 Vac/dc.
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CAPACITANCE...... Auto ranging
Range Accuracy
4nF +(5%rdg + 10digits)
40nF
400nF
+(3.5%rdg + 5digits)
4UF
40LLF
100LLF +(4%rdg + 1digit)

Overload Protection: 250 Vac/dc.
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DC CURRENT:..... Auto ranging

Range Accuracy
400UA +(1.2 %rdg + 2digits)
4000LA For model RE330E only
40mA +(1.5 %rdg + 2digits)
400mA
10A +(1.8 %rdg + 3digits)

Overload Protection: 0.5A/250V in pA and mA range,
10A/250V in 10A range.
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AC CURRENT:..... Auto ranging

Range Accuracy

400ULA +(1.2 %rdg + 2digits)
40001A For model RE330E only

40mA (1.5 %rdg + 2digits)

+(1.5 %rdg + 2digits

400mA g T ede

10A +(1.8 %rdg + 3digits)

Overload Protection: 0.5A/250V in pA and mA range,
10A/250V in 10A range.
Frequency range:40Hz ~ 500Hz.
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RESISTANCE:..... Auto ranging
Range
400Q
4k Q
40k Q
400kQ
AMQ

40MQ +(1.2%rdg + 2digits)
Overload Protection: 250V AC/DC.
Open voltage: approx.0.2V

Accuracy

+(0.1 %rdg + 2digits)
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TEMPERATURE.:..... For model RE330FC only

Range Accuracy
-20~0°C +(1.5 %rdg + 3digits)
0~300°C +(1. %rdg + 3digits)

300~1000°C +(1.5 %rdg + 5digits)

Overload Protection: 250Vac/dc.
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MAINTENANCE

1. BATTERY REPLACEMENT

1, When the [©=]  symbal appear on the display, then
batteries should be replaced.

2, Set range switch to OFF positian.

3, Use a screwdriver to unscrew the screw of battery cover
and remove the cover, then take out the batteries and
replace with 2x1.5V batteries (size: AAA).

4, Place the battery cover and secure by a screw.

2, FUSE REPLACEMENT

1, When ensure the meter can not work at” uA'or mA”
. "10A position, please check the fuse inside the meter.
To replace the fuses if the fuses are defective.
2, Remove the screws of back cover by screwdriver,
and remove the back cover.
3, Replace the defective fuse with same rating and

~ type fuse.
2, DEV/ALY MEASUREMENT

1, Connegt the black test tead to the "COM” terminal and
the red test lead to the” V/Q " terminal.

2, Set the rotary switch to "V="or"V~~" positior, the symbol
AUTQT," DC 7, AC " mV “will appear on the display.

3, Connect the test leads across the source or load, and
the measurement value appear on the display.

3, RESISTANCE MEASUREMENT

1, Connect the black test lead to the "COM” terminal and
the red test lead to the" /it terminal.

2, Set the rotary switch to"Q'position, the symbol "2
will appear on the display.

3, Connect the test leads across the resistor under
measurement and the measurement value appear
on the display.

4, LURRENT MEASUREMENT

1, Connect the black test lead to the "COM” terminal and
the red test Jead to the " mA™ terminal. If measured
current exceed 0.4A, the red test lead to"10A terminal.

Z, Set the rotary switch ta'mA” or " 10A” position, the symba
“uA” " mA” A" will appear on the display.
3, Connect the test leads in series with the load in which

current is to be mgasured, and measured value will
appear on the display.
4, push the SELECT key to switch AC or DC function.
5. CAPACITANCE MEASUREMENT
1, Connect the black test iead to the "COM” terminat and
the red test lead te the” V/Q " ferminat.
2, Set the rotary switch to™ g position, the symbol“nf”
“uF” willt appear on the display.
3, Connect the test ieads across the capacitor under
measurement and the measurement value appear
on the display.
6, DIODE/CONTINUITY MEASUREMENT

1, Connect the black test lead to the "COM” terminat and
the red test lead to the™ v/Q " terminal.

2, Set the rotary switch to™—je- )~ position, the symbol
<o) will appear on the display.

3, Connect the test ‘eads across the circuit or diode under
measurement and the measurement value appear
on the display.

4, When measurement diode, please check the polarity of
diode under measured.
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8. TEMPERATURE MEASUREMENT

1, Connect the back terminal of he temperature probe to
the T- jack and the red one to T+ jack.

2, Set the rotary switch to °C position,

3, Place the prode to enwvironment or touch the gbject
under measured.

4, The measurement value will appear on the display.

2, TRANSISTOR MEASUREMENT

1, Set the rotary switch to hFE position.

2, Insert the transistor into the relevant hales according to
the measured transistor type.

3, The measurement value will appear an the display.

MAINTENANCE

1. BATTERY REPLACEMENTY

L, When the symisal appear on the display, then
batteries should be replaced.

2, Set range switch to QFF position.

3, Use a screwdriver to unscrew the screw of battery cover
ang remaove the cover, then take out the batteries and
replace with 2x1,5V batieries (size: AAA},

4, Place the battery cover and secure by a screw.

2, FUSE REPLACEMENT

1, When ensure the meter can not work at u& or ma”
"10A" position, please check the fuse nside the meter,
Ta replace the fuses if the fuses are defective,

2, Remove the screws of back caver by screwdriver,
and remove the back cover,

3, Replace the defective fuse with same rating and
type fuse,
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