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IRC CAPABILITIES

For over 50 years IRC has been on
the cutting edge of Resistor
Technology. With the years of
manufacturing experience, the
commitment to quality, the
dedication to service and now the
addition of Welwyn Electronics
(U.K.) IRC has re-established itself
as one of the leading influences in
today’s and tomorrow’s electronic
industry.

DISTRIBUTION

IRC offers a broad network of
franchised distributors, both local
and national, to provide immediate
delivery for all your needs. Large
inventories in commercial and
military metal film, wirewounds,
surface mount devices, and
commodities are readily available to
ship at your convenience. All
products in our general catalog may
be purchased through distribution.
For the IRC distributor nearest you
consult the last page of this catalog.

SERVICE

To be successful in today’s market, it
takes more than high quality and
competitive prices. Outstanding
service is a must. IRC is a broad line
supplier supported by a corporate
network of franchised distributors
who maintain large inventories for
quick delivery. We have qualified
engineers to help you with your
simplest discrete resistor needs to
the most complex custom network
designs in your application. These
services along with JIT “Just In
Time” programs, planned stock,
GRID “Guaranteed Resistor Item
Delivery” and quick responses from
a competent customer service and
sales staff that can be reached, cost
free, by dialing 1-800-255-4IRC. We
set high goals for service and are
constantly striving to improve.
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Technology Description Part. No. Page
( Surface Mount 1/8W Chip CHP 1
1/4W to 2W Chip CHP 2
Surface Mount Wirewound AS-SM 3-4
Surface Mount Wirewound LPW-SM 5
Flat Chip CHF 6-7
TaNFilm Precision Flat Chip PFC 8-9
TaNFilm Small Outline Leadless SON 10-11
TaNFilm Chip Carrier Network CCN 12-13
TaNFilm 8900 Flat Pack Network 8900 14-15
TaNFilm Subminature Dual Network TanTee 16
TaNFilm Small Outline Surface Mount Gull Wing 17-18
Network Thick Film Molded .195-in. SIP SIP 19-20
Thick Film Molded .350-in. SIP SIP 21-22
Thick Film MIL SIP SIP 23-24
Thick Film Molded 14 and 16 Pin DIP DIP 25-26
Thick Film Molded 14 and 16 Pin Mil DIP DIP 27-28
Thick Film Conformal Coated SIP SIP 29
Thick Film Conformal Coated Low Profile SIP SIP 30
Low Resistance Power SIP HD 31-32
Thick Film Insulated Custom SIP SIP 33
Thick Film Insulated SIP Battery Feed XXX 34
Thick Film Custom R-2R XXX 35
TaNFilm R-2R Ladder 54XX 36-37
TaNFilm Conformally Coated SIP 49XX 38-39
TaNFilm Ultra Precision 4900 SIP 4900 40-41
TaNFilm Precision Molded DIP M900 42-43
TaNFilm DIP 1999 44-45
High Voltage Thick Film High Voltage Bleeder RB 46
Thick Film High Voltage Divider RD 47
Thick Film Precision High Voltage CGH 48-49
High Voltage Film MV 50-51
High Voltage T40/F40 52-53
High Voltage Focus Control XXX 54
Precision MIL Qualified Metal Glaze RG 55-56
Thick Film Temperature Compensation RGT 57
( Radial Lead Molded Metal Glaze RGU 58
Metal Film General Purpose GP 59
Thin Film Precision Conformal Coated CM55 60
Thin Film Precision Molded MAR 61
Ultra Precision Molded MAR40 62
Ultra Precision Matched Set MAR 63
Thin Film Temperature Sensor D 64-65
Ultra Precision High Power High Resistance AR90 66
General Purpose Carbon Film CF 67-68
General Purpose Carbon Composition IBT 69-70
Zerohm Molded and Conformal Coated Jumpers XXX 71
Metal Oxide Flameproof MO 72
FlameProof FA 73
Power Metox FA80 74-75
. Metal Film MFR 76
Wirewound Semi-Precision Power Wirewound AS 77-78
Low Resistance Power Wirewound LPW 79
Four Terminal Current Sensing Wirewound 4LPW 80
Telecommunications Line Feed Resistor LFR 81
Power 2W to 25W Wirewound PW 82
Power 20W to 50W Wirewound PW 83
Semi Precision Power Wirewound PPW 84
Fixed, Adjustable High Power Wirewound PWW 85-86
Radial Leaded Power Wirewound PWR 87
Power Wirewound for PC Boards PCH 88
1W Failsafe Molded Wirewound SP20/SP20F 89-90
2W Failsafe Molded Wirewound SPH/SPF 91-92
General Purpose Conformal Coated Wirewound SPP 93-94
Chassis Mounting Wirewound WH 95-96
Vitreous Enamelled Wirewound w20 97-98
Tubular Vitreous Enamelled Wirewound 1600/1900 99-101
Wirewound Assemblies 102
Autosensors XXX 103-104
Custom Thick & Thin Film Hybrid Circuits XXX 105
Custom Thin Film Resistor Modules XXX 106
Resistance Strips and Discs XXX 107
IRC Sales Offices 109
IRC Worldwide Sales Contacts 110
Authorized IRC Resistor Distributors 11
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1/8W RG CHIP RESISTORS

CHP series

Low TCR - 50 and < 100 ppm/°C
+0.5%, +1% tolerance

Standard size 3.2 x 1.5mm (0.126 x 0.057").
Compatible with chip placement equipment from

Metal Glaze™ Thick Film element
fired at 1000°C to solid ceramic substrate

Metal Glaze™ Technology from IRC RG resistor
line. Proven reliability for over 15 years.

Hot solder-dipped

Dynapert, Universal, Excellon, Phillips, and others.

de-wetting of contacts.

Hot solder-dipped nickel contacts withstand
prolonged (>60 sec) immersion in solder with no

Plated all nickel
termination

e Bonds to circuit boards with standard techniques

using adhesives or solder paste.

e Packaging in bulk or 8mm tape reels, taping per

EIA-RS481, 7" or 13" diameter.

High temperature dielectric
withstands solder immersion

SPECIFICATIONS

Resistance Range: 3() to 5.1 Meg*,
plus zero-ohm jumpers.
Tolerance: 0.5%, 1%.
Temperature Coefficient:
<100 ppm/°C and 50 ppm/°C.
(300 ppm above 2.2 meg).
Rated Wattage: 1/8W @ 70°Ct.
Rated Continuous Working Voltage:
1/-25 X R or 200V, which ever is
less.
Maximum Overload Voltage: 400V.
Temperature Range -55°C to
+150°C.
Insulation Resistance: 10,000 Meg
min.
Derate to zero at 150°C.

*Consult factory for other resistance values
and other temperature coefficients.

tCHP1/8 is dual-rated to 1/4W due to superior
thermal impedance of cylindrical design.
Operating life @1/4W 70°C shows actual AR
change of <0.2% after 20,000 hours.

COMPARISON WITH

MELF CHIP RESISTORS

RG chips are smaller in size than
MELF chips, use thick-film technol-
ogy rather than carbon films, and
have plated nickel terminations, not
pressed-on end caps. RG chips are
available in standard 8mm tape.

COMPARISON WITH
CURRENT RETANGULAR CHIPS

Thick film technology is used in
manufacturing of RG chips and rectan-
gular chips. Both have the same
standard outline of 3.2 x 1.6mm.

Both are available in standard 8mm
tape which current chip placement
equipment uses.

The RG chip’s visible difference is its
miniaturized cylindrical shape which
makes it somewhat thicker than many
resistor chips. This difference poses
no problem however in handling, or in
placement of the chips onto glue-

PERFORMANCE DATA

Thermal Shock: +0.5%
Low-Temperature Operation: +0.25%
Short-Time Overload: +1%

(*.25% for R < 100K ohm or E< 100V)
High-Temperature Exposure: +0.5%
Resistance to Bonding Exposure +0.25%
Resistance to Solder Immersion: =+ 2% 60 sec at 270°C
Solderability: 95% min. coverage 60 sec at 270°C
Moisture Resistance: +0.5%
Life Test: +1%
Terminal Adhesion Strength: =+ 1%, No mechanical damage
Resistance to Board Bending: =+ 1%, No mechanical damage

-dotted PCB’s by current available
chip inserters since they handle both
types.

A major advantage of the RG chip
design is its unsurpassed solderability.
It is the only resistor chip to offer all
nickel contacts. They are completely
silver-free... are hot solder dipped, and
provide maximum assurance of reli-
able solder connections without
problems of leaching or de-wetting.

Some other advantages include low
TCR, 1/4W rating capability. All of
these technological features are part
of the RG family of precision resistors,
which has had a proven record of per-
formance for over 15 years

DIMENSIONS - IN AND (MM)

.126 + 010 - .005
[ @2+ 25-.15

S
.057 * 008
(1.45 £ 1.5)

+

.020 * o010
(51 £ 25

-

HOW TO ORDER
Sample Part Number

IRC Type

Il

Temperature Coefficient

Resistance =
1st 3 significant figures plus
4th digit multiplier
Examples: 2203 = 220,000 ohms
51RO = 51.0 ohms

CHP1/8 - 100 - 2203 - F - BLK

it Packaging Code
BLK for Bulk, CST for tape.

. Tolerance
D=05%F=1%,G =2%,J = 5%

INTERNATIONAL RESISTIVE COMPANY, INC.
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1/4W to 2W RG
POWER'CHIP RESISTO RS Metal Glaze™ thick film element

( fired at 1000°C to solid ceramic substrate

CHP sEeries

e 70% smaller than leaded discretes

@ Hot solder -dipped nickel contacts withstand
prolonged (>60 sec.) immersion in solder with no de-
wetting of c?ntacts

e Metal Glaze M Technology from IRC’s RG resistor line.

Hot solder-dipped

High temperature dielectric

A Plated all nickel withstands solder immersion
Proven reliability for over 15 years termination
e Low TCR - < 100 ppm/°C
e Packaging in bulk or tape reels
e Bonds to circuit boards with standard techniques
using adhesives or solder paste
RG Power-chip resistors are a part of the RG This extremely stable glaze system is A major advantage of the RG chip design is
product family of precision resistors which coupled with a cylindrical configuration to its unsurpassed solderability. It is the only
has now been in production for over 15 provide reliable performance and good ther- resistor chip to offer all nickel contacts.
years. In leaded form, these resistors are mal impedance with a "footprint" which is They are completely silver-free...are hot
qualified to MIL-R-39017 level S and to MIL- 70% smaller than for equivalent leaded dis- solder dipped, and provide maximum as-
R-39017. The chip resistor utilizes the core cretes. surance of reliable solder connections with
element from this series, but with modified out problems of leaching or de-wetting.
contacts, and with added dielectric coating. Two and one-half years of cycling operation End caps are not used.

has been completed at 1/4W 70°C for the
A Metal Glaze™ element has been fused at CHP1/8 with AR below 0.2% (20,000 hours).
1000°C to a solid aluminum oxide core.

SPECIFICATIONS
B IRC | TCR* | ~ | Voltage | Max. | pACKAGING
| Type | PPM/°C |Tolerance*| Resistancet |Ratingt| V

1/4W |CHP1/8] <100 [1%, 2%, 5%| 10t0 5.1 Megn | 200 | 400 | CHP1/8-Bulk or 8mm tape (2500
e i : ; - ___| | pcs.on 7" reel, 10,000 pcs. on 13"
| CHP1 | <100 (1%, 2%, 5%| 1Qt0 5.1 Meg | 350 | 700 | reel)

CHP1| <100 [1%, 2%. 5%| 1Q to 5.1 MegQ 350 700 CHP1 - Bulk or 12mm tape (1500

CHP2 | <100 [1%,2%,5% 10Qt05.1 Meg| 500 | 1000 | PCS-on 7 reel, 5000 pcs. on 13"

= ] reel
Temperature Range: -55°C to + 150°C. )
Derate to zero at 150°C.

CHP2 - Bulk or 24mm tape
*Contact factory for tighter tolerance and TCRs; 300 ppm/°C 2.2M() and above. (400 pcs. on 7" reel, 1500 pcs. on
**Ratings are on epoxy-glas in static air. CHP2 surge chip is rated 2W @ 25°C. 13" reel)

tZerohm chips also available. Wirewound chips = 0.1{) and above also available. (Factory)

3$Recommended continuous working voltage = 1/ P x R, but not higher than voltage shown
in this column.

HOW TO ORDER

DIMENSIONS
S e CHP1 - 100 - 2203 - F - BLK
=0 * 100 il
Size V:V c IRC Type _J
L w C Temperature Coefficient -
CHP1/ 106 T:010 .057 = .006 | .020 = .010 | Resistance _ —
1/8 () : -.005 1st 3 significant figures plus
{05 (1.45 = .15) | (51 = .25) | 44 Gigit multiplier
@2 " 5) (Examples: 2203 = 220,000 ohms
: 51R0 = 51.0 ohms)
( CHP1 T .251 +0.01 .079 + .006 | .040 = .010
i Tolerance
(638 225) |(200 x 15| (1.08 = 28} | O T
.367 = .010 .105 + .006 | .050 + .010
CHP2 (- Packaging
@87 + 6] | (@6 450 (o7 & 08) | R e
INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 2
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SURFACE MOUNTED
WIREWOUND RESISTORS

High conductivity

AS'SM SERIES o \

Alloy resistance wire

e Flat-cap design welded to end cap

e 3 watt rated at 25°C, 2 watt* at 70°C \ “_High temperature

® 5%, £3%, £1%, +0.5%, +0.25% , ey
tolerances

® 0.1 ohm to 1.5K ohm resistance values**

@ Resistance wire TCR +20 ppm/°C
(specials up to +5500 ppm/°C)

® Packaged in bulk or on 24 mm embossed Solderable end cap
carrier tape

e AS-SM1 available 2Q88. Consult factory

APPLICATIONS FEATURES RECOMMENDED SOLDER PADS
Power applications to 3 watts. Heat conducting ceramic core. Pads 6.4 mm x 6.4 mm min.
Current sensing. Alloy resistance wire, welded to caps. (252" x .252" min)
Surge and pulse applications. Solderable end caps (60/40 plated). 9.5 mm between pads (.375")
Cap standoffs to minimize peak PC Runners 3.2 mm wide (.126")
board temperatures. On epoxy - glass boards

Conformal dielectric coating.

SPECIFICATIONS

AS-SM3 3W @ 25°C 185 2.50 - 1.5K0 10 - 1.5KQ 0.10 - 1.5KQ)
2W @ 70°C

*For operation to 3W at 70°C contact factory for conditions.
**For resistance values below 0.1 ohms, contact factory.

DIMENSIONS

*Manufactured in Barbados

TNTERNATIONAL RESISTIVE COMPANY, INC.
3 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902




ENVIRONMENTAL TESTING

TAPE PACKAGING DIMENSIONS

D
at | o | P2 T B Wl e e el R Hp Ko | Ao | Bo

Angle

18° Max | .157 | .079 .013 Max .605 Max 945 | 473 | .059 | .069 | .453 .069 (1.5) Min 178 | .172 | .555
5°Min | 40) | 20) | (0.33Max) | (15.4Max) |(24.0)|(120)| (1.5) |(1.75) | (11.5)| 071 (1.8) Max | (4.52) |(4.37) | (14.9)

PACKAGING HOW TO ORDER
Sample Part Number: AS-SM3 270 +.25%

Bulk or 24 mm tape.
1400 pcs. on 13" reel. IRC Type

Resistance Value
Expressed in ohms
(Standard EIA/MIL Values)

Tolerance
+5%, +3%, =1%, =.5%
+.25%

C

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 4
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WIREWOUND SURFACE
MOUNT RESISTORS

LPW-SM series

® 2 watts rated

® +1%, +2%, +5% tolerance

® .01 ohmto .5 ohm

® 30 ppm TCR available

® Packaged in embossed carrier tape

Fireproof high
Inorganic temperature ceramic .
fireproof
encapsulate e
Solderable end
termination

DIMENSIONS

POWER DERATING

100

50

% Rated Wattage

40 180

Ambient Temperature (°C)

HOW TO ORDER
Sample Part Number:

LPW-SM -2 _10 _+5%

IRC
Type

Wattage

Resistance

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.

5 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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FLAT CHIP RESISTORS

CHF sEeries*

e Glass coated

® 1%, 2%, 5%, tolerance

® 200 ppm/°C. TC 100 ppm for 1%
e 1/10WthrutW @ 70°C

e 1Qto 10 Megohm

® 1/10W, 1/8W Zerohm

SPECIFICATIONS ENVIRONMENTAL PERFORMANCE

Power Rating:
1/10W, 1/8W, 1/4W, 1/2W, 1IW @ 70°C = = ’
Temperature Range: -55°C to +125°C Load Life (1000 hrs.) +3.0%

Resistance Range: Terminal Strength chip mounted in center of =+ 1.0% no cracking or
1/10W 1% 1000 - 510K 90mm long board deflected 5mm so as to damage
5% 1Q-5.6M exert pull on chip contacts for 10 sec.
1/8W ;:f’ ?I ?)Q '1 g)m Moisture Resistance (10 cycles, 240 hrs) +2.0%
b -
1/4W 5% 100 - 1M i
1/2W 5% 10Q - 1M Temperature Cycle (-55°C/150°C 5 cycles) +1.0%
1W 5% 10Q -1M Effect of Solder (270°C, 10 sec.) +1.0%
Tolerance: 1%, 2%, 5% Short Time Overload = 20%
Temperature Coefficient: 5sec@V = 25x/PxR
300 ppm/°C, 200 ppm/°C, 100 ppm/°C V <200 V for 1/10W
Working Voltage: V <400 V for 1/8W
100V for 1/10W, 200V for 1/8W, 1/4W, 1/2W, 1W ¥ +1.0%
Max. Overload Voltage: Low Temperature Operation @ -55°C
200V for 1/10W, 400V for 1/8W, 1/4W, 1/2W, 1W 1000 hrs.
Materials of Construction: Solderability 5 sec., 230°C

95% min. coverage
Glass coated thick film element on 96% ¢

alumina substrate
Terminations: 60/40 solder-plated nickel
barrier layer over paladium-silver.

TAPE PACKAGING DIMENSIONS

L ff: e :
| £ <o
|
—_— |— | = | — —-———~:[3
P
-0.2 i &
Type A B C D = F G H J

CHF 1/10 1.656+0.2 2.4+02

CHF 1/8 2.0+0.2 3.5+0.2
CHF 1/4 3.0+0.2 35402 8.0+0.2 [3.5+0.05|1.75+0.1{ 4.0+0.1 | 20+0.1 | 4.0=0.1 1.45+0.05
CHF 1/2 3.0+0.2 55+0.2
CHF 1 4.0+0.2 6.8+0.2

*Made in the Far East

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 6




FLAT CHIP DIMENSIONS

Temperature Coefficient

Resistance

1st 3 significant figures plus 4th digit multiplier
(Examples: 2203 = 220,000 ohms 51R0 = 51.0 ohms)

Tolerance
Jd=5%G =2%,F=1%

Packaging

Type L in W in H in_ a in b in
mm mm mm mm mm
.012 +.008
CHF 1/10 0.079 = 0.008 0.049 + 0.008 | 0.020 + 0.004 0.016 = .008 -.004
2.0 £0.2 1.25 +=0.2 05 =01 04 = 0.2 0.3 +0.2
-0.1
.012 +.008
CHF 1/8 0.126 = 0.008 0.063 + 0.008 | 0.024 = 0.004 0.020 + .008 -.004
32 +0.2 1.6 £ 0.2 0.6 = 0.1 0.5 + 0.2 0.3 +0.2
-0.1
CHF 1/4 0.126 = 0.008 0.098 =+ 0.008 0.024 + 0.004 0.020 + .008 .012 +.008
32 £ 02 25 0.2 0.6 = 0.1 0.5 + 0.2 0.3 +0.2
CHF 1/2 0.200 + 0.008 0.098 + 0.008 | 0.024 + 0.004 0.023 =+ .008 .012 +.008
51 £ 0.2 25 + 0.2 0.6 = 0.1 0.6 +=0.2 0.3 +0.2
CHF 1 0.256 + 0.008 0.126 = 0.008 | 0.024 = 0.004 0.023 + .008 .012 +.008
6.5 = 0.2 3202 0.6 = 0.1 0.6 0.2 0.3 +0.2
HOW TO ORDER
Sample Part Number CHF1/8 - -2203-J-T
IRC Type

INTERNATIONAL RESISTIVE COMPANY, INC.

7 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TANFILM FLAT CHIP
RESISTORS Ultra stable Tantalum

Nitride resistor film system

Tin-lead ted
PFC series e
termination

Non-leaching
Nickel barrier

® Performance exceeds MIL-R-55342 @ 8 mm reel packaging standard

Characteristic H and EIA-STD-1S-30 ® TC to 25 ppm/°C standard
@ Passivated TaNFilm element e Tol. to .1% standard
@ Wrap around termination @ Termination contains non-leaching barrier
The IRC TaNFilm Precision Chip the harshest surface mount sures high integrity solder con-
Resistor provides the high soldering environment. In addi- nections to all circircuit board
temperature and ultra stable per- tion, the unique characteristics technologies under surface
formance of our Tantalum Nitride of our passivated, Tantalum mount soldering techniques.
Resistive Film System in the Inter- Nitride film insure ongoing en-
national Standard 1206 sized vironmental and long term life Standard packaging is 8 mm
chip resistor configuration. stability surpassing all MIL-R- tape and reel per EIA Standard

55342 requirements by a wide RS481. The packaging materials

Materials and processes have margin. Wrap around termina- provide ESD protection. Anti
been selected to insure that the tion with a leach resistant nickel Static bulk packaging is also
initial precision is maintained in barrier under a solder Coating en- available.

ORDERING INFORMATION

Sample Standard Part Number:

Terminal
Model Designator Characteristic Resistance Code Tolerance Packaging Code
W1206 R 03 1001 B B
Terminal
Model Designator Cha[acteristic Resistance Tolerance Packaging
1
Model 1206 size R = Hot solder i STD. Mil Code Code % Code
Precision Flat Chip dipped |
Resistor U = Solder plated E 1001 = 1000 B = e T=Tape
|
i D= 205%
i F=+10% B =Bulk
]

Code Classification TCR(ppm/°C)

01 Commercial +100
02 Commercial +50
03 Commerical +25

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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PFC SPECIFICATIONS

Resistance Values: Temperature Range: -65°C TO +150°C
50 ohm to 50K ohm

Power Rating: 125 mw @ 70°C
Resistance Tolerances:

+1.0%, =0.5%, and +0.1% Noise: Less than -25 db
Temperature Coefficient of Termination: Solder over nickel
Resistance: +100ppm/°C,

+50 ppm/°C, =25 ppm/°C Substrate: 99.5% alumina

PERFORMANCE DATA

AR per AR per PFC 1206 Performance
Envi t MIL-R-55342 EIA I1S-30
nvironment Char. H Char. E Typical Maximum
Thermal Shock 25% 25% .05% 10%
Low Temperature Operation -25% 25% .02% 10%
Short Time Overload .10% .25% .02% .05%
High Temp Exposure .20% .25% .05% .10%
Effects of Solder .25% .25% .03% .10%
Moisture Resistance 4% 259 03% 10%
Life 5% .25% .05% .10%
DIMENSIONS +.005
< 126 >
+.008
> o018 =0
l¢— .063 —»
= +.004
.024

_f

INTERNATIONAL RESISTIVE COMPANY, INC.
9 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 e 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TANFILM

SMALL OUTLINE
LEADLESS RESISTOR
NETWORK

Monolithic construction
eliminates vulnerable
wirebond termination

SON sEeRiEs

® Designed for Surface Mount Assemblies
@ Superior temperature performance

@ Absolute TC to +25 ppm/°C

e Tracking to 2 ppm/°C

e Full military screening available
e Increased component density
@ Ultra precision

e Absolute tolerance to .05%

e Ratios to .01%

\

The Tantalum Nitride
resistor film system

is a refractory metal
that is self passivating

® Compatible with standard SO footprint

Precise Laser Trimming

IRC’s TaNFilm Small Outline Lead-
less Resistor Networks - the latest
design in resistor networks. This
network is ideally suited for applica-
tions requiring precision, long term
reliability and stability in a small
area. Its monolithic construction
eliminates vulnerable terminations
such as wire bonds or solder con-
nections. The SON package is
ideal for the latest surface mount
production reflow techniques. The
TaNFilm SON Network provides all
the unique qualities of our other

TaNFilm package configuration.
Testing has demonstrated perfor-
mance exceeding MIL-R-83401
characteristic H.

By eliminating the fragile chip and
wire bond technique, IRC’s TaNFilm
has enhanced the resistor network
reliability. Precise laser trimming
enables us to achieve extremely
close tolerance and tight ratios.

Our in-house CAD system and
photoetch process makes custom
circuit configurations and multiple

resistance values easily achievable.
The tantalum nitride resistor film sys-
tem is a refractory metal that is self
passivating providing extreme
temperature capabilities and supe-
rior environmental characteristics
that surpass military requirements.
For surface mounted resistor net-
work applications requiring
reliability, stability, accuracy and
low noise characteristics in the
latest leadless configurations,
specify the IRC SON resistor net-
work.

SPECIFICATIONS

Resistance Ranges:
L959, L989 & L999:
50 ohm to 100K ohm
L954, L987 & L998:
50 ohm to 50K ohm
Higher resistance values available.

Temperature Coefficient

of Resistance:
+25 ppm/°C, =50 ppm/°C,
+100 ppm/°C and
-100+50 ppm/°C

Resistance Tolerances:
+. 1%, +.5%, +1%
and + 2% standard,
+.05% available

TCR Tracking:
5 ppm/°C standard
2 ppm/°C available

Temperature Range:
-55°C to 150°C

Noise: Less than -25dB

Power Rating @ 70°C:
Wattage
Model Resistor Network
L959 & L954 A 4
L987 & L989 A 4
L998 & L999 5 .8

Terminations:
Gold over nickel over copper

Substrate Material:
99.5% pure alumina ceramic

Construction:
Ceramic "sandwich" package

4 thru 24 terminals available

Custom circuits and special
screening available.

———— o g
INTERNATIONAL RESISTIVE COMPANY, INC.
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SON PERFORMANCE TEST DATA

TaNFilm Test
Test Per MIL-R-83401 MIL-R-83401 Limits (AR%) Data(AR%)
M K H Maximum | Minimum
Thermal Shock and Power Condmonmg 0.70 0.70 0.50 0.10 0.02
Low Temperature Operations | 0.50 025 010 0.10 0.01
Short Time Overload 0.50 0.25 0.10 0.05 0.01
Resistance to Soldering Heat 0.25 0.25 0.10 010 | 002
Moisture Resistance 0.50 0.50 0.40 0.10 0.03
Shock ‘ ' 0.25 0.25 0.25 0.10 0.03
Vibration 0.25 0.25 0.25 0.10 0.03
Life s T b 50 | “BEo 010 | 005
High Temperature Exposure 1.00 0.50 0.20 0.10 0.05
Low Temperature ' 0.50 0.25 0.10 0.10 0.02
25°C Double Load 2.00 0.50 0.50 0.05 0.03
S —

Tolerances unless B A P PA B4 B4 B B4

otherwise noted -
XXXis +.005 IRC

XXis .010 1999 - 02 - 1002B

‘. . \ *
.025 I .050 l .020 o
.010 Rad. o

!
i

(I
L——.Z‘I —

.050

.004

8 5 1
SCHEMATICS S vy ’4 AP gi 16 T ,9
EEE R EEE EEEETELE
ModelL959 | | | | Modelloss | | | , | | |  Modelloso | | | | , | . |
SchematicA 1 4 Schematic A 1 7 Schematic A 1 8
8 5 14 8 16 ]
(N B | ’ * o A B O R
§ % 3 | : SESEEE
¢ 4 ¢+ 9+ 9+ ¢ o+ o
Model L954 11 f f Model L987 f % Model L998 f f § f § i f f
Schematic B 1 4  SchematicB 1 7 Schematic B ‘ 8
HOW TO ORDER Model Characteristic Resistance Code Tolerance Code
Sample Part Number: L989 03 1001 B
Model Characteristic Resistance Tolerance
Number Description Code TCR (ppm/°C) Code Code %
L959 4 resistor, isolated, 8 pad SON 00 -100 £50 Standard B +.1%
L954 7 resistor, terminal #8 common, 8 pad SON 01 +100 Military D +.5%
L989 7 resistor, isolated, 14 pad SON 02 +50 Resistance F +1%
Log7 13 resistor, terminal #14 common, 14 pad SON 03 +25 Code G *+2%
8 8 resistor, isolated, 16 pad SON E.G.
L999 15 resistor, terminal #16 common, 16 pad SON 1001 = 10000

INTERNATIONAL RESISTIVE COMPANY, INC.

11 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 e 704-264-8861 or 1-800-255-4-IRC e TLX: 46.9902
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TANFILM CHIP CARRIER
RESISTOR NETWORKS

( CCN sERiEs

e Increased component density

e |deal for all reflow soldering techniques

® Best tolerances: +0.02% absolute
-0.01% ratio

@ Superior temperature performance:
absolute T.C. to =25 ppm/°C -
Tracking 5 ppm/°C standard,
1 ppm/°C available.

® Custom schematics readily available

® Meet JEDEC standard for Type ‘C’
package

Ultra stable
Tantalum Nitride

Gold over
Nickel over
copper termination

The IRC TaNFilm Chip Carrier Network
offers higher lead density, increased
component count, lower installed resis-
tor cost, better reliability, and is ideal
for use with all surface mount solder
techniques. In addition, the TaNFilm
leadless Chip Carrier Network provides
all the unique qualities of our other
TaNFilm package configurations. Test-
ing has demonstrated performance ex-
ceeding MIL-R-83401 Characteristic H.

The proven TaNFilm manufactur-
ing process enhances reliabilty
through elimination of wire bonds.
Precise state-of-the-art laser trim-
ming provides close tolerances
and tight ratios. The TaNFilm
process enables us to manufac-
ture custom circuit configurations
and multiple resistance values
without sacrificing the tightest
tolerance and tracking characteris-
tics of precision networks. The
Tantalum Nitride resistor

material is passivated for environmen-
tal protection surpassing military re-
quirements and guaranteeing excep-
tional ratio stability.

For applications requiring a high de-
gree of reliability, stability, accuracy
and low noise, plus advantages of new
resistor configuration, specify the IRC
Leadless Chip Carrier Configuration
Resistor Network.

SPECIFICATIONS

Resistance Values: 500 to 50KQ
standard; up to 250K} on special
order

Resistance Tolerances:
*+.1%, *+.25%, =.5%,
+1%, +2%

Temperature Coefficient
of Resistance:
+25 ppm/°C, =50 ppm/°C,
+100 ppm/°C, -100 =50 ppm/°C

TCR Tracking: 5 ppm/°C

Temperature Range:
-55°C to +150°C

Noise: Less than -25 dB
Power Rating @ 70°C:
.1 watt/resistor
1.0 watt network

Meets JEDEC standard for
type ‘C’ package

Terminations: Gold over nickel
over copper

Substrate Material: 99.5% pure
alumina ceramic

Construction: Ceramic
chip/epoxy/ceramic

Custom Circuits and special testing
available

Contact factory for any special
features required.

HOW TO ORDER Model Characteristic Resistance Code
Sample Part Number: 7900 01 1001 B
Model Characteristic Resistance_ _Tolerance_

7900 - 19-resistor, pin #20
common, min. 50},
max. 50K()

7909 - 10-resistor, isolated
resistors, min. 50(),
max. 100K()

Standard MIL
resistance code

Standard MIL
tolerance code

= *1%

(0)(1) -1021:0%0 Example: = +.25%
02 +50 1001 = 1000} D= +.5%
03 *+25 F= %1%
G=*2%

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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CCN PERFORMANCE DATA

Thermal Shock And Power Conditioning

Short Time Overload 0.5 0.25 0.1 0.1 0.05 0.02

Moisture Resistance

Vibration 0.25 0.25 0.25 0.25 01 0.03
High Temperature Exposure 1.0 0.5 0.2 0.1 0.1 0.05
25°C Double Load 2.0 0.5 0.5 0.1 0.05 0.03 c

STANDARD CIRCUIT
32 | 2019 3 2 | 2019
LIS
4 *—g L’ 18 4 LW—” Le |8
5 17 5 o—wv—.—l‘w—% 17
Model 7909 » & Model 7900 gt
Isolated Resistors One Common Pin ’_]—W—-«ML.
i 15 7 ﬁ 15
8 8

B ihias i

9 10111213 9 101112 13

INTERNATIONAL RESISTIVE COMPANY, INC.
13 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TANFILM 8900
RESISTOR NETWORKS

FLAT PACK sEeries

e Qualified to MIL-R-83401/03,
Characteristic H

o Available with custom testing

» Ultra precision - Absolute tolerance to
+0.02% - Ratios to 0.01%

e Superior temperature performance.
Absolute T.C. to =25 ppm/°C. T.C.

Self passivation layer and coating
system provides environmental protection

Sputtered tantalum nitride

: Digitally marked ceramic
resistance element, laser

trimmed to value, tolerance /per IL-R-83401
= 1
2 Ag

‘»4'-

A L

e

Alumina

ceramic substrate
Gold plated leads

tracking =25 ppm/°C standard
1 ppm/°C available

e Custom schematics readily available

e Special mechanical configurations

Thermal compression
bonding of lead to termination

Tanfilm resistor networks are
designed for use in applications re-
quiring a high degree of reliability,
stability, tight tolerance, close TCR
tracking, and low noise. The sputter-
ing process for resistor formation
has been perfected to allow a con-
tinuous feed production line under
high vacuum conditions, thus, insur-
ing uniformity of properties between
networks. Laser trimming makes
tight ratios easily achievable. The

gold plated copper leads are solid
phase welded to a large area of gold
conductor pads on the ceramic sub-
strate assuring the most reliable ter-
mination and long term stability.

The Tantalum Nitride resistor
material is passivated for environ-
mental protection insuring excellent
performance far superior to military
requirements.

Our TaNFilm process enables us to
manufacture networks containing dif-

ferent resistance values and still
maintain tight tolerances and track-
ing characteristics. The nature of
our photo-etch process makes it
readily adaptable to meet each in-
dividual customer’s needs. Custom
circuit designs and special mechani-
cal configurations can be easily
achieved with a modest set up
charge while maintaining our high
standards of precision and reliability.

SPECIFICATIONS

Mil qualified resistance ranges:
Schematic A: 49.90) to 121K
Schematic B: 49.90) to 121K
Higher resistance values available

Standard Resistance Tolerances:
+.1%, *+.25%, *+.5%,
+1%, £2%
.02% available

Temperature Coefficient of
Resistance:

+25 ppm/°C, =50 ppm/°C,
+100 ppm/°C, = 300 ppm/°C,
-100 +25 ppm/°C

TCR Tracking: Referenced to R1 is
+5 ppm/°C except Model 8987
below 500 ohm, which is
+20 ppm/°C

2 ppm/°C available

Temperature Range:: -55°C to
+150°C

Noise: Less than -25 dB

Power Ratings:

.1 watt per resistor,
.5 watt per network at 70°C,
1.0 watt per network at 25°C

Ratio Tolerance: to +.01%

Lead Material: Gold plated copper
alloy

Construction: Ceramic sandwich
package

Custom Screening Procedures
Packages: up to 20 leads

Contact factory for all custom pack-
ages and circuits

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 14
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FLAT PACK PERFORMANCE DATA

MIL-R-83401 Limits TaNFilm Test Data
Test Per MIL-R-83401 (AR%) (AR%)
M K H Vv Maximum Typical
Thermal Shock and Power 0.7 0.7 0.5 0.25 0.1 0.02
Conditioning
Low Temperature Operation 0.5 0.25 0.1 0.1 0.4 0.01
Short Time Overload 0.5 0.25 0.1 0.1 0.05 0.01
Terminal Strength 0.25 0.25 0:25 0.1 0.1 0.01
Resistance to Solder Heat 0.25 0:25 0.1 0.2 0.1 0.02
Moisture Resistance 0.5 0.5 0.4 0.25 0.1 0.03
Shock 0.25 0.25 0.25 0.25 0.1 0.03
Vibration 0.25 0.25 0.25 0.1 04 0.03
Life 2.0 0:5 0.5 0.1 0.1 0.05
High Temperature Exposure 1.0 0.5 0.2 0.1 0.1 0.05
Low Temperature Storage 0.5 0.25 0.1 0.1 0.1 0.02
25°C Double Load 2.0 0.5 0.5 0.1 0.05 0.03
DIMENSIONS - IN AND (mm) STANDARD CIRCUITS
Both "A" and "B" schematics of MIL-R-83401 - RZ
D90 L A7) 8¢ (.940) ol g1i 030 are available as standard. Contact factory
y.p' ek {m for custom packages and circuits.
- 0
¥ e R1 R1
.017 (.432) 1 &=AN/ e14 1 AN +— 14
=X o~ \—* AN -
R - - ANNAANN -+
.375 *.010 (9.53 *.254) 305 : —: : v :/ o :
i L A A
b sy | 'GCL to cu{ 7 A\\V\ 8 7 AN\ 8
i Model 8989 Model 8987
- _.-—-J_l MIL-R-8340 MIL-R-83401
+ Tt | Schematic A Schematic B
1006 +.000 (.000)
(152) —.002 (.051)
Dimensional tolerances unless otherwise
specified =.005 (.127)
HOW TO ORDER
Sample Part No.
8987 - 05 - 1001 - B
| — e
Model m Resistance Tolerance
: YT 3 Standard MIL Standard MIL tol
8989 7-resistors Code 4 b e e co?jr:a : ar olerance
(Shg:wtmz-t?g 1?1_03 00  |Commercial Grade| 100 £25 B
01 Commercial Grade| =100 Exanpie: B= £.1%,
02 Commercial Grade| +50 : C= *+.25%
8987 13-resistors 03 Commercial Grade +25 1001 = 1000W D= *5%
(MIL-R-83401-03, 04 MIL-R-83401M +300 F= %1%
Schematic B) 05 MIL-R-83401K + 100 G = *2%
06 MIL-R-83401H £80
07 MIL-R-83401H =25

INTERNATIONAL RESISTIVE COMPANY, INC.

15 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TANFILM SUBMINIATURE
DUAL NETWORK

TANTEE series

@ Subminiature (0.075" x 0.075")

o Dual resistor, center lead common

® Available with custom testing

e Ultra precision - Absolute tolerance
to =1%, - Ratios t0 0.1%

e Superior temperature performance
Absolute T.C. to =25 ppm/°C
T. C. tracking: 5 ppm/°C standard

® .25 watt power dissipation

Self passivated
tantalum nitride

Ceramic pad, large area
leads provide excellent
heat transfer

A

dual resistor element \

Encapsulation, including

/color code indicator

Gold plated leads

Thermal compression bonded
lead terminations provide
exceptional reliability

The TaNTee Series of TaNFilm resis-
tor networks provide a miniature, two-
resistor network adptable to many cir-
cuit requirements. The tantalum
nitride film resistors are deposited on
a 25 mil thick ceramic chip .075" x
.075", and are protected by a rugged
epoxy coating. Gold plated copper

leads are bonded to termination pads
on the ceramic chip, resulting in a
strong, reliable lead connection.
Tantalum nitride is an extremely
stable metal film resistor material
capable of high operating power
levels and also exceptional environ-
mental performance. The TaNTee

dual resistor’s physical size and con-
struction make it ideally suited for
high frequency applications. The ex-
cellent TC tracking of the two resis-
tors on the chip provides a very
stable voltage ratio over temperature.

SPECIFICATIONS

Resistance Range, each R:

10Q) to 10KQ)

(See chart and schematic below)
Power Rating: 1/4 watt @ 85°C
Resistor Tolerance:

Absolute Tolerance -

+5% standard,

+1% available
Moisture Resistance, AR:

+0.4% max.

TEMPERATURE RISE

Thermal Shock, AR: +0.25% max.
(5 cycles, -65°C to +125°C)
Temperature Coefficient:
Absolute - to +25 ppm/°C
Tracking - to 5 ppm
Load Life, AR: #.5% max.
(1000 hrs. @ 70°C @ rated load)
Noise: -20 db max.
Short Time Overload, AR:

60 /
50 /
O
QL
o 40
(Z]
2 /
O
g % 7
© B
3 20
£ /
(]
bt
10
0 A 2 2 A

Sum of power in both resistors (watts)

COLOR CODING STANDARD CIRCUIT
Standard Resistance 1st and 2nd Digit Multiplier 1st Digit  2nd Digit
10 16 27 43 68 | Black = 0 Green = 5 Black = X1 \ /
1 18 30 47 75 | Brown = 1 Blue = 6 Brown = X10 3 Ry R,
12 20 33 51 82 | Red =2 Violet = 7 Red = X100 E ] —  \\N\——"\ NN\ —o
13 21 36 5 | 91 | Orange =3 | Grey = 8 Orange = X1000 I
15 24 39 62 Yellow = 4 White = 9 A
5% EIA Values Mdltiplier
(Dot or surface color)
DIMENSIONS HOW TO ORDER
Sample Part Number: TaNTEE 2-X X X
.075 (1.91) 013 Typ. Product Family
-1 tl_ f30) ! Resistance Value when Ry = Ro*
C 3 .L=G>f==%—- (*When Ry does not equal Ry, consult factory.)
$ T % B First Digit :
'1?405"%% .075 (1.91) 025 05(1.27) (127) Second Digit
JL (:835) Multiplier
(Number of Zeros)
Example: 2100 = 10{) 2101 = 100{) 2103 = 10,000()

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 e 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TANFILM SMALL OUTLINE

SURFACE MOUNT
RESISTOR NETWORK

GULL WING series

@ Thin Film precision

o Designed for reflow soldering techniques

e Uses less board space

Rugged, molded
construction

purity alumina

e Standard JEDEC package for automatic placement equipment
» Reliable, no internal cavity, no internal wireboards

e Full military screening available

Ultra precision Sputtered tantalum
nitride resistance element on high

External solder connections «
are 100% inspectable

Compliant leads to compensate
for thermal expansion
and contraction

IRC’s TaNFilm, Small Outline In-
tegrated Circuit, resistor networks

are ideally suited for surface mount-

ing. The .05 inch lead spacing
provides higher lead density, in-

creased component count, lower in-

stalled resistor cost, and better

reliability. They are ideally suited for

the latest surface mount assembly
techniques, and each lead can be

100% visually inspected. The com-

pliant leads relieve thermal expan-
sion and contraction stresses.

The Tantalum Nitride film system
provides precision tolerance, excep-
tional TCR tracking, and low noise.
TaNFilm provides stability, high
reliability, and long life characteris-
tics. Testing has demonstrated per-
formance exceeding MIL-R-83401
characteristic H.

place equipment.

The proven TaNFilm manufacturing
process begins with our in-house
CAD system for both standard and
custom designs. Vacuum sputter-
ing, exacting photoetching and laser
trimming formulate the resistor net-
work on high purity alumina

networks.

ceramic. Resistor self-passivation
provides excellent environmental
protection. The resistor network is
high temperature soldered into a
lead frame and then molded. This
yields a small, rugged package with
stable dimensions. It is ideal for
automatic assembly using pick and

For applications requiring precision,
small size, low cost, low noise, high
frequency, and high power density,
specify IRC Small Outline resistor

SPECIFICATIONS
Resistance Values: 50() to 50K}

Resistance Absolute Tolerance:
1%, .25%, .5%, 1.0%, 2.0%

Resistance Ratio: none standard,
to .05% available

Temperature Coefficient
of Resistance:
+£25, £60; +£100.
-100 + 25 ppm/°C

Substrate:
TCR Tracking: 5 ppm/°C standard,

referenced to R1, 3 ppm/°C available

Lead material: Copper alloy

Power Rating:
(see standard circuits)

Operating Temperature Range:

-565°C to +125°C available

Noise: Less than -25dB

99.5% pure alumina ceramic

Lead plating: 60/40 solder plated

Custom circuits and special testing

STANDARD CIRCUITS

POWER DISSIPATION (watts)

R1 R1 Schematic A Schematic B

1 =AAA = 16 1 AN *16

—AAA e ANNVAANN Per Per Per Per

. —e i A A S Resistor | Package | Resistor | Package

° - L AAA % s A4 2

- * L AVAVAVE =4 e

* — - -\ Ve o i Va |

A . v+ VAV 25°G 25 75 125 7B
8 AAA 9 8 AN 9

Schematic A Schematic B

Model GM8A Model GM8B 70°C 16 48 .08 48

INTERNATIONAL RESISTIVE COMPANY, INC.
17 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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GULL WING DIMENSIONS

C

HOW TO ORDER
Sample Part Number:

GMXX - XX - XXXX -

a il e Sk

Model Characteristic Resistance Tolelrance
GMB8A 8 resistor Standard MIL B=+.1%
(Schematic A) resistance code C= +25%

D = *+.5%

GM8B 15 resistor Example: F= +1.0%
(Schematic B) 1001 = 1000 Q G = +2.0%

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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THICK FILM MOLDED

8- AND 10-PIN, .195-IN.

Sl P NETWOREK

Metal Glaze element
laser trimmed to
tolerance

Conductive Path

96% alumina
substrate

Molded terminal
support provides
mechanical strength

SPECIFICATIONS

Electrical
Resistance Range: 22() to 150K

Resistance Tolerance:
+2%, +5%

Temperature Coefficient:
+150 ppm/°C

TC Tracking: 50 ppm/°C typical

Max. Continuous Working Voltage:

100V

Operating Temperature:
-55°C to 150°C

Physical

Element:
Fused thick-film composition

Substrate: 96% alumina
Body: Molded Epoxy
Terminals: Tinned Copper
Lead Pull: 4.5 pounds
Lead Solderability:
MIL-STD-202, Method 208,
and MIL-STD-883, Method 2003
Resistance to Soldering Heat:
MIL-STD-202,
Method 210, Cond. C

Marking Resistance to Solvents:
MIL-STD-202, Method 215

ENVIRONMENTAL
PER MIL-R-83401

TCR: +150 ppm/°C
Thermal Shock: +.50%
Power Conditioning: +.50%

Low Temperature Operation:
+.25%

Short Time Overload: +.25%
Terminal Strength: +.25%
Resistance to Solder Heat: +.25%
Moisture Resistance: =+.50%
Shock: +.25%

Vibration, High Frequency:
+.25%

Life: +£1.0%
25°C Power Rating: +1.0%

High Temperature Exposure:
+.50%

Low Temperature Storage: +.25%

Insulation Resistance:
10,000 Megohms

*+ 1% tolerance & = 100 ppm/°C TCR
available. Consult factory for details

STANDARD RESISTANCE
VALUES (OHMS)
22 470 10K
27 560 12K
33 680 15K
39 820 18K
47 1.0K 22K
56 1.2K 27K
68 1.5K 33K
82 1.8K 39K
100 2.2K 47K
120 2.7K 56K
150 3.3K 68K
180 3.9K 82K
220 4.7K 100K
270 5.6K 120K
330 6.8K 150K
390 8.2K

HOW TO ORDER
6081-09-102-G

Product
Family
(6=.195" SIP)

No. of Pins

Circuit Type
Type 1 = Pin Tcommon
Type 3 = Isolated

Temp. Coefficient Code
09 = =150 ppm/°C

2 or 3 Digit Resistance
Military Resistance
Code i.e.

102 = 1K, 1002 = 10K

Tolerance
G=+2%
J = *+5%

INTERNATIONAL RESISTIVE COMPANY, INC.
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SIP DIMENSIONS - IN. AND (MM)

(1.016 +.254)

Pin No. 1
Indicator
.990 Max.
= (25.15 Max.)
.790 Max.
(20.07 Max.) ‘l
.015 Min.
(.381 Min.) I ho)
: N
.017 +.004 JL_
(.431 +.101)
.10 +.010*
(2.54 =.025)
.040 +.010 .700 +.010 L

(17.78 =.25)

"

B Y,

.090 Max.

‘1 l'(z.zs Max.)

| .195 Max.
. | (4.95 Max.)
10

.125 Min. ]
.012 +.002

(3.18 Min.)
(.304 +.050)

*Typical Spacing
Non-Cumulative

.900 +.010

|
(22.86 +.025)

POWER RATING

(Rating @ 70°C is 67% of 25° rating)

Circuit 1 8 Pin 10 Pin
- Total Package 1. 25W 1.62W
- Single Resistor .18W .18W
Circuit 3

- Total Package .84W 1.05W
- Single Resistor 21W 21W

CIRCUIT 1

ISINGLE _RESISTOR

AMBIENT °C

CIRCUIT 3

8 Ay

2/ ISINGLE _RESISTOR

0° 25° 50° 70° log* 28> isotc

o 1 1 1 L
o’ 25° 50° 70° 100° 125° 150°C
AMBIENT °C
STANDARD CIRCUITS
Circuit 1 Circuit 3
i 6 8 10 1 6 8 10

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 e 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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THICK FILM MOLDED
6-, 8- AND 10-PIN, .350-IN.

Proprietary Metal Glaze thick Film
element fired at 1000°C, laser
trimmed to value, tolerance \

Thick film copper

conductor paths \

SIP nETwORKS

Epoxy molded jacket
for ease of handling,
auto insertion

~

e

Alumina ceramic substrate

60-40 electroplated
lead wires on .100 centers

SPECIFICATIONS

Electrical
Resistance Range: 22()to 1 meg

Resistance Tolerance:
+2%, +5%

Temperature Coefficient:
+150 ppm/°C

TC Tracking: 50 ppm/°C typical

Max. Continuous Working Voltage:

100V

Operating Temperature:
-55°C to 150°C

Physical

Element:
Fused thick-film composition

Substrate: 96% alumina
Body: Molded Epoxy
Terminals: Tinned Copper
Lead Pull: 4.5 pounds
Lead Solderability:
MIL-STD-202, Method 208,
and MIL-STD-883, Method 2003
Resistance to Soldering Heat:
MIL-STD-202,
Method 210, Cond. C

Marking Resistance to Solvents:
MIL-STD-202, Method 215

ENVIRONMENTAL
PER MIL-R-83401

TCR: =150 ppm/°C
Thermal Shock: +.50%
Power Conditioning: +.50%

Low Temperature Operation:
+.25%

Short Time Overload: +.25%
Terminal Strength: +.25%
Resistance to Solder Heat: +.25%
Moisture Resistance: +.50%
Shock: +.25%

Vibration, High Frequency:
+.25%

Life: +1.0%
25°C Power Rating: +1.0%

High Temperature Exposure:
+.50%

Low Temperature Storage: +.25%

Insulation Resistance:
10,000 Megohms

STANDARD RESISTANCE
VALUES (OHMS)

22 330 4.7K 68K
27 390 5.6K 82K
33 470 6.8K 100K
39 560 8.2K 120K
47 680 10K 150K
56 820 12K 180K
68 1.0K 15K 220K
82 1.2K 18K 270K
100 1.5K 22K 330K
120 1.8K 27K 390K
150 2.2K 33K 470K
180 2.7K 39K 560K
220 3.3K 47K 680K
270 3.9K 56K 820K

*Rz/R¢ Ratio = 1.2 (min) to 2.2 (max). R1
min = 50 ohm; R2 max = 1000 ohm.

HOW TO ORDER
8101-09-102-G

Product
Family
(8=.350" SIP)

No. of Pins

Circuit Type

1 = Pin icommon

3 = Isolated ;
5 = Dual Terminator |

Temp. Coefficient Code
09 = +150 ppm/°C

2 or 3 Digit Resistance
Military Resistance
Code i.e.

102 = 1K, 1002 = 10K

Tolerance
G = +2%
= 5%

INTERNATIONAL RESISTIVE COMPANY, INC.
21 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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SIP DIMENSIONS - IN. AND (MM)

.990 Max.
(25.15 Max.)
.790 Max.
(20.07 Max.) 090
Max.
.590 Max.
T (14.99 Max.) &za.ie) *-[ I*
Pin No. 1 .
Indicator ——-1:-—_-.,: ___3‘5_0
015 Min, __ | | l'Vlax.
(-381 Min.) : : (8.89
‘ | | Max.)
P - - - - -
.125 Min.
(3.18 Mln[ KO8 B A
.100 +.01

(2 54 +.0 El
.040 +.010 | 017 =.004 012 +.002
(1.016 =.254) o nu ’l (431 +.101) (.304 =.080)
™ (12.70 =.250)
.700 +.010
(17.78 +.250)
*Typical ing,
s o o
*+1% tol. =100 ppm/°C TCR available = Contact factory for details
W~ 10 Pin
27
21| 8P Circuit 1
15 8 Pin
POWER RATING : S
3 |__Single Resistor
Circuit 1 6Pin 8Pin  10Pin L S R R
- Total Package 1.5W 21W 2.7W
- SIngle Resistor .3W 3W 3W
g‘g‘ 10 Pin
Circuit 3 20- Circuit 3
- Total Package 1.5W 2.0W 2.5W 151
- Single Resistor .5W BSW .BW A
Circuit 5 R N e e
- Total Package  -- 2.0W 2.7W
- Single Resistor ~ -- A7TW A7TW ae
25 10 Pin
(Rating @ 70°C is 67% of 25° rating) :: Circuit 5
101
A7 4
25 50 70 100 125 150
Ambient °C
STANDARD CIRCUITS
Circuit 1 Circuit 3 Circuit 5
‘ R2
s R1

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 22
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THICK FILM MOLDED
6-, 8- AND 10-PIN, HIGH &
LOW PROFILE

MIL SIP
NETWORKS

MIL-R-83401 approved styles
RZ04, 05 & 06 High Profile
RZ08, 09 Low Profile

Metal Glaze thick film element
laser trimmed to value, tolerance

Thick film

conductor paths

Alumina ceramic

substrate \ﬁ {

Epoxy molded
jacket for

ease of
handling,

auto insertion

60-40 electroplated tabs
on .100 centers

Protective coating

SPECIFICATIONS

ELECTRICAL

Resistance Range:
Style RZ04, 05, & 06: 33() to 100K
Style RZ08, & 09: 22 () to 100K

Resistance Tolerance:
G-2%,and J -3%

Temperature Coefficient:
MIL R83401 Characteristic M-
+300 ppm/°C

Maximum Ambient Temperature:
at rated wattage = 70°C

ENVIRONMENTAL - AR% MAX

PER MIL-R-83401

Low Temperature Operation:

Mechanical Shock:

+.50% +.25%
Short Time Overload: Vibration:
+.50% +.25%

Terminal Strength:
+.25%

Resistance to Soldering Heat:

+.25%

Moisture Resistance:

Life (1000 hours at 70°C):
+2.00%

High Temperature Storage:
+1.00%

Low Temperature Storage:

at 0 power = 125°C +.50% +.50%
POWER RATING @ 70°C
Mil Spec Power, Watts
Each Each ©
Style Schematic | Resistor Network o 125 ~
by NN
RZ040 (6 PIN) C .20 1.00 D 100 hmmb el e b - = T
High Profile G .20 0.60 A\
T 75 LN

RZ050 (8 PIN) c .20 1.40 = )
High Profile G .20 0.80 x 50 :
ROBO (10 PIN) c 20 1.80 S 25 " N
High Profile G 20 1.00 2e : \
RZ080 (8 PIN) c 12 0.60 -60 20 40 60 B0 100 120
Low Fee G e s Ambient Temperature ( C)
RZ090 (10 PIN) o 12 0.84
Low Profile G 12 0.48
SCHEMATICS

MIL Spec. Schematic C MIL Spec. Schematic G

IRC Schematic 1 IRC Schematic 3

(PIN 1 Common) (Isolated)

1 6 N 1 6 N-1 N

N = Number of Pins

N = Number of Pins

INTERNATIONAL RESISTIVE COMPANY, INC.
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MIL SIP DIMENSIONS - IN. AND (MM)

Styles RZ04, 05, 06

Styles RZ08 and 09

.990 Max.
(25.15 Max.)

.790 Max.
(20.07 Max.) .090

— R cals

125 Mln

s S
(3.18 Min) : e E. s [

.100 =.010*
(254 :.025)-' "
el e ——
.040 +.010 017 =.,004

(1.016 =.254) (.431 =.101)
le .500 +.010
(12.70 =.250)

.700 =.010
™ (17.78 +.250)

Pin No. 1

.015 Min,

1 ”'"’] ®

012 =,002
(.304 =.080)

*Typical spacing,

.900 £.010Max. ____ _| Non-Cumulative

(22.86 +0.25 Max.)

Pin No. 1
Indicator

.990 Max.
(25.15 Max.)

S 9= “' 195 Max.
S s——-—
| L

o
=-
&
z

E

.017 +.004
(-431 +.101) (3.18 Min.) st
10 +.0100 (308 2.650)
(2.54 +.025)
*Typical Spacing
.040 +.010 .700 =.010 e 900 +.010 Non-Cumulative
(1.018 :.254) (17 78 +.25) (22.86 +.025)
HOW TO ORDER:
IRC MIL Spec.
Sample Part Number: 808 3-04 -1002G Sample Part Number: M83401 05 M 1002 G G
Product Family MIL Spec
8 = .350" High SIP Resistor Network
6 = .195" High SIP
Style
Number of Pins 04 = 6 Pin High Profile

6, 8, 10 available in High
Profile. 8 & 10 available in
Low Profile

Schematic
= 1 pin common
3 = Isolated

Characteristic
+300 ppm/°C

Resistance Code
Standard MIL Code

Tolerance G

05 = 8 Pin High Profile
06 = 10 Pin High Profile
08 = 8Pin Low Profile
10 = 10 Pin Low Profile

Characteristic
M = +300 ppm/°C

Resistance Code
Standard MIL Code

Tolerance
G=+2%
J= 5%
Schematic
C = 1 Pin Common
G = Isolated

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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THICK FILM MOLDED
14- AND 16-PIN

DIP neTwORKS

60-40 electroplated

Epoxy molded jacket for
ease of auto-insertion

Clamped and reflowed
connection

Alumina ceramic

lead wires dibleded
SPECIFICATIONS ENVIRONMENTAL
PER MIL-R-83401 STANDARD RESISTANCE
Electrical VALUES (OHMS)

Resistance Range: 22()to 1 meg

Resistance Tolerance:*
+2%, +5%

Temperature Coefficient:*
+150 ppm/°C

TC Tracking: 50 ppm/°C typical

Max. Continuous Working Voltage:
100V

Operating Temperature:
-55°C to 150°C

Physical

Element:
Fused thick-film composition

Substrate: 96% alumina
Body: Molded Epoxy
Terminals: Tinned Copper
Lead Pull: 4.5 pounds
Lead Solderability:
MIL-STD-202, Method 208,
and MIL-STD-883, Method 2003
Resistance to Soldering Heat:
MIL-STD-202,
Method 210, Cond. C

Marking Resistance to Solvents:
MIL-STD-202, Method 215

TCR: =150 ppm/°C
Thermal Shock: +.50%
Power Conditioning: +.50%

Low Temperature Operation:
+.25%

Short Time Overload: +.25%
Terminal Strength: +.25%
Resistance to Solder Heat: +.25%
Moisture Resistance: +.50%
Shock: +.25%

Vibration, High Frequency:
+.25%

Life: £1.0%
25°C Power Rating: +1.0%

High Temperature Exposure:
+.50%

Low Temperature Storage: +.25%

Insulation Resistance:
10,000 Megohms

*+ 1% tolerance & = 100 ppm/°C TCR
available. Consult factory for details

22 390 68K 120K
27 470 82K 150K
33 560 10K 180K
39 680 12K 220K
47 820 15K 270K
86 ' 10K 18K 330K
B8 13K 2K SuoK
8 15K 27K 470K
100 1.8k 33K 560K
a3 L 29K . WK 880K
180 27K = 47K 820K
180 33K 56K  1Meg
oen | S  8eK
oM AT B
330 56K 100K

HOW TO ORDER

Product
Family
(5 = DIP)

No. of Pins

Circuit Type
Type 1 = Pin 1Tcommon
Type 3 = Isolated |

Temp. Coefficient Code
09 = +150 ppm/°C

Military Resistance
Code

Code i.e.

102 = 1K, 1002 = 10K

Tolerance
G=+2%
J = +5%

INTERNATIONAL RESISTIVE COMPANY, INC.
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DIP DIMENSIONS - IN. AND (MM)

.870 MAX. 16 PIN

= (2210 MAX)

770 MAX. 14 PIN__
(19.58 MAX.)

i 1 o 8 s S s e L o G e

PART NUMBER MARKING
ON THIS SURFACE

PIN NO. 1 INDICATOR —|

200 MAX. 1660 Max
(5.08 MAX.)
—l .015 MIN. :
.l
3 88 M"‘”——L 74 012+ 004
[} | (.305+ .10) |5‘1.l
4 MAX.
.125 MIN.
(3.17 MIN.) 075 + 010 oo Lo __1.345 +.025 L
(1.91 +.05) 1554 » 25) (8.76 + 64)
0l8 +.003
(.457 +.076
POWER RATING
2w ] CIRCUIT |
1.875 /s By o
Circuit 1 14 Pin 16 Pin | =
- Total Package 1. 625W 1.875W i
- Single Resistor 125W 125W e
5
'128 SINGLE RESISTOR A
o 25" 50° 70 100° 125° 150°C
AMBIENT °C
2.5W 1 CIRCUIT 3
20 - ' py (n/2)
Circuit 3 s =
- Total Package 1.75W 2.00W o in
- Single Resistor 25W .25W '
ég 1 SINGLE RESISTOR
(Rating @ 70°C is 80% of 25° rating) | AT -
[0} 28" 50" 708 000 25 |50°¢C
AMBIENT °C
STANDARD CIRCUITS
Circuit 1 Circuit 3
14 14
orl6 orl6
' 7 8 [ 7 8

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM MOLDED
14 and 16 pin

MIL DIP neTwoRrks

MIL 83401 Approved Styles:
RZ010 (14 pin) to characteristic M
RZ020 (16 pin) to characteristic M

Epoxy molded jacket for
ease of auto-insertion

60-40 electroplated
lead wire

Clamped and reflowed
connection

Metal glaze element
laser trimmed to
tolerance

Alumina ceramic
substrate

SPECIFICATIONS:

e Resistance Range:
22 R0 (220Q) to 1003 (100K)

® Resistance Tolerance:
G (2%) and J 5%)

@ All physical and electrical
specifications meet the
requirements of MIL 83401 for
styles RZ010 and RZ020

e All environmental performance to
MIL 83401 characteristic M as
follows:

Temperature coefficient
+ 300 ppm/°C

Max Ambient Temperature at
Rated Wattage = 70°C

Max Ambient Temperature at zero
power = 125°C

Low Temperature Operation = .5%
Short Time Overload = .5%
Terminal Strength = .25%

Resistance to soldering
heat = .25%

Moisture Resistance = .5%
Shock = .25%

Vibration = .25%

Life (1000hrs at 70°C) = 2%
High Temperature Storage = 1%

Low Temperature Storage = .5%

Each network supplied is subjected
to thermal shock and power con-
ditioning at 1.5 times normal power
rating for 100 hrs. Total allowable
% change for the combination of
both conditions is .7%.

RZO10OSTYLE ¢ ¢ ¢ o o

SCHEMATICS

14 13 12 11 10

9 8
® @

: >R >R >R >R >R >R >R
Schematic "A" <

® 0 & & o o o
¥ 2 3 4 5 8

RZo20STVAE X S B S 2 4 § o

Schematic "A" Sef

1443 42 44 0 19 B
® & ¢ & 9 o ¢

RSRSRSR SR SR

Schematic'B* #—9—9—9—9—9—9

<R <R <R <R <R <R <R

16 15, 14 18 2 1 10 9
® © © 9 © ¢ 9 @

RSRSRSRSRSRSR

ROR R PR R R R Schematic'B" ¢ 9996999

R_>R_R_>R >R _R R R
Ref

£l & i@ & 1 . & ®
TR IS5 S Ne AR ¢ 6 &6 & 6 6 o o
il 2 3 4 5 6 i 8
POWER RATING @ 70°C
Element Network
Power Rating (W) Power Rating (W)
Schematic A 0.2 1.6
Schematic B 0.1 1.5
o4}
2 125 -
+J
oy e
B 75 N
o ]
€ 50 :
5 25 -
e : ‘\
-60 20 40 60 B0 100 120
Ambient Temperature (°C)
HOW TO ORDER
14 Pin RZ010 M83401 01 M XXXX G A
to characteristic M or
J B
Mil Spec Resistance  Tol Schematic

Characteristic

M83401 02 M XXXX G A

16 Pin RZ020
to characteristic M

or
5%

or

J B

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM MOLDED DIP PART NUMBER CONFIGURATION

EXAMPLE:

M8340102 M 1002 G is a Mil 83401 RZ020 (16 pin) style Dip, characteristic M 10KQ) +2% schematic or
circuit A (isolated resistors)

DIMENSIONS - INCHES and (mm)

870 MAX. 16 PIN
(22.10 MAX.)

770 MAX. 14 PIN

™~ (19.58 MAX.)

— PART NUMBER MARKING
ON THIS SURFACE

| o I e [ s () e (O e I o VO o B

PIN NO. 1 INDICATOR —|

260 MAX.
.200 MAX. (660 MAX.
(5.08 MAX.) l
.05 MIN.
} (38 MIN)l S
* (.305 = .10) 15°
MAX.
125 MIN. | iR 060 +.
(3.17 MIN.) +.010 (1.52 +.13) 345+ 025
(I9I;c:05)_H (zlggiglso) (876 + 64)
018 +.003
%A = 078

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 28
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THICK FILM
CONFORMAL COATED

SIP neTwoRkKs*

® 4 through 14-pin packages
® Project .256 in. from circuit board
e Circuits -1, -3 and -5 are standard

SPECIFICATIONS ENVIRONMENTAL PER MIL-R-83401 STANDARD CIRCUITS
Electrical Short Time Overload: +.5% POWER DERATING
Terminal Strength: +.5% 100
Resistance Range: 220 to 1.0MegQ Resistance to Solder Heat: +.5% ;'\
Resistance Tolerance: +2% and +5%  Moisture Resistance: +2% 80 . \
Temperature Coefficient: +200 ppm/°C  Load Life: +2% ’ | \
Max. Continuous Working Voltage: 50V  Temperature Cycling: +.5% : §
Operating Temp.: -40°C to + 150°C & !
Physical CIRCUIT | CIRCUIT 3 £ !
R SRy e Rp R R R, % 40 :
Element: Fused thick-film composition 5 B i ” E
Substrate: 96% Alumina R U R 20 :
Body: Conformal Coated et R :
Terminals: Solder Plated Steel Tl ih y 5
Lead PU": 2.2 pounds Available ratios (RI/R2) —40 0 70 150
Lead Solderability: ) R Sty SRR Ambient Temperature (°C)
MIL-STD-202. Method 208 3307330
Resistance to Soldering Heat: 3 ﬂ a| i) 3078 SURFACE TEMPERATURE RISE
MIL-STD-202, Method 210, Cond. DGR ST h
Marking Resistance to Solvents: T G 160 St :
MIL-STD-202, Method 215 =140 C?mm:’" eei/ |, P
%] 1
& 120 X
STANDARD RESISTANCE (OHMS) gmo 5 4 S
22 (100) 390 1.5K (22K) 82K 330K 5 BE7s 4P 54
27 120 (470) 1.8K (S;SE) 27K (100K) 390K § s 9 l///
(33) (150) 560 (2.2K) 8.2K 33K 120K 470K O gol e /)
39 180 (680) 2.7K (10.0K) 39K 150K 560K o ! Z | Separate Type
(47) (220) 820 (3.3K) 12.0K (47K) 180K 680K 8 40 AP
(56) (270) (1K) 3.9K (15.0K) 56K 220K 820K = VaaiE
68 (330) 1.2K (4.7K) 18K 68K 270K 1M @ 20 : :
8e ok :
(*) Preferred standard resistance values available immediately from stock. 9 100 200 300 400 500
POWER RATING AT 70°C Applied Power per Resistor (mW)
Max. Power In One Network (Watts) HOW TO ORDER
Cir. |One | g 5 6 7 8 9 T G 2l 13 14 Sample Part No.:
Type[Elem.| Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin C10-3-223-G
-1 |.125|375| 5 |.625| .75 |.875| 1 |[1.05|1.15|1.25|1.35|145| Product Family—
-3 |.250 | .500 | - [.750 | -- 1 -~ |1.05| - |1.25]| -~ |1.45 (C = .256 SIP)
-5 |125| - | 5 |.625| .75 |.875| 1 [1.05[1.15 Nuinbier of Bins —
DIMENSIONS IN AND (mm) No. Of e (4 through 14)
Front Marking dot indicates direction of pin No. 1 Pins | Inches (mm) Circuit Type ——
oot 4 0.43 (10.66) (1,3 or 5)
- |- 5 0.53 (13.20)
6 0.63 (15.80) For Circuits 1 or 3, 2 digit
: gfeaan Range and Digit Multiplier
8 0.83 (20.90) g g p )
9 .93 (23.
10 ?.83 §2§38 For Circuit 5, ratio of R1/R2
: 1 1138 228.50)
100 12 1.23 (31.00 I = 29 = 59
L l"mmos "”;9, ,,OJ’”ZE w004 13 1.33 (33.60; SEIBRACE (5, =% o S 5N
1.2 £0.2 0.5 +0.1 (5 £1) 14 1.43 (36.10) * Manufactured in Japan

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM

CONFORMAL COATED LOW
. PROFILE

SIP NETWORKS*

e 5 through 11-pin packages
@ Project .20 in. from circuit board
e Circuits -1, -3 are standard

SPECIFICATIONS STANDARD CIRCUITS POWER DERATING

Electrical CIRCUIT 1 100
Resistance Range: 22() to 1.0 Meg ()
Resistance Tolerance: =+ .2% and =+ .5%
Temperature Coefficient: =200 ppm/°C
Max. Continuous Working voltage: 100V
Operating Temp: -40°C to +125°C
Physical 3

80
60 \
i 40
Element: Fused thick-film composition
Substrate: 96% Alumina CIRCUIT 3

Body: Conformal Coated 20
Terminals: Solder Plated Steel
Lead Pull: 2.2 pounds 0
Lead Solderability: 40 60 80 100 120 140 160
MIL-STD-202, Method 210, Cond. A Ambient Temperature (°C)
1

Resistance to Soldering Heat:
MIL-STD-202, Method 210, Cond. A

8

% of Rated Power

Marking Resistance to Solvents: 0

MIL-STD-202, Method 215 POWER RATING @ 76 &

Environmoevntal Per MIL-R-83401 Circult | Chne Max. Power in One Network (watts)

Short Ti load: *+.5% . . ; . =
( Terminal Stength: = 5% Type |Element [ 5-Pin| 6-Pin | 7-Pin | 8-Pin | 9-Pin [10-Pin| 11-Pin

Resistance to Solder Heat: #+.5% -1 7125

Moisture Resistance: *+.2% 44 51 57 61 66 70 74

Load Life: =+ .2% 3 20 i '

Temperature Cycling: *.5% X

(The 3 circuits will be marked with
STANDARD RESISTANCE (OHMS) a letter 'S’ preceding the resis-
22 (100) (470) 1.8K (6.8K) 27K (100K) 890K tance value)
27 120 5680  (2.2K) 8.2K 33K 120K .. 470K
(33) (150) (680) 2.7K (10K) 39K 150K 560K
39 180 820  (3.3k) 12K (478) 180K 680K
(47) (220) (1K) 3.9K (15K) 56K 220K 820K

(56)  (270) 1.2K  (4.7K) 18K 68K 270K iM| HOW TO ORDER
68 « (338) 46K - 56K (22K 82K 830K CL-10-3-223-G
82 390 ="
(*) Preferred standard resistance values available immediately from stock. IRC Type |
\
Number of Pins—
- m
DIMENSIONS - IN and (mm) (5 through 11)
Front marking dot indicates direction of pin No. 1 .o:g z:: No. of e . .
i ——— 4 | Pins inches (mm) %"'%‘)“t Type — =
> ) 0.5 (12.7) ,
g 06 (13-3‘;) Resistance Range
8 g'g §20'32; For Circuits 1 or 3, 2 Digit
— 9 0.9 (22.86) Range and Digit Multiplier
;ggzé)ga,l |¢_ “”" _"”'_ 10 1.0 (25.40)
( 202 g el i 11 @7.94) Tolerance (G = 2%, J = 5%)
; Front marking dot indicates direction of
pin No. 1

*Manufactured in Japan

INTERNATIONAL RESISTIVE COMPANY, INC.
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LOW RESISTANCE-POWER

SIP NETWORKS
HD series

® To 2W per resistor
® .1 ohmto 25 ohm

@ TCR of resistive elements is less than 200 ppm/°C

=

® Minimum tolerance 0.1 to 1 ohm = +5%, above 1 ohm = +2%

@ 4 terminal Kelvin pinouts available

Kg‘ ,.’”g\ﬁwiﬁi \i\\
«wwm 4 i L\

ADVANTAGES

COST:

Eliminates handling and assembly
of discretes with comparable per
resistor cost.

SPACE:

All resistors on single flat substrate
requiring less board space. Leads
mounted in .1 inch increments for
PC board compatability.

RELIABILITY:

Uses same non-noble materials
technology as IRC RG resistor line
with proven reliability for over 15
years.

TRACKING:

Resistor to resistor tracking excel-
lent by design, i.e. all resistors in a
network have same geometry and
receive identical process and
materials.

LOW INDUCTANCE:

Flat thick film resistor geometry of-
fers inductance comparable to a
straight piece of wire of the same
physical length. Inductance is typi-
cally less than .03 ph (@1MHZ).

SPECIFICATIONS

Resistance Range:
0.1 ohm to 25 ohm

Min. Tolerance:
0.1to1ohm = +5%
Above 1 ohm = +2%

TCR

Note: TCR for very low resistance
values is affected by the conductor
contribution. Therefore TCR is a
function of resistance value and
geometry used. Given hereis a
typical max. TCR vs. resistance
value for reference. Accurate TCR
can be determined only for specific
designs. TCR of the resistive ele-
ments is less than 200 ppm/°C.

APPLICATIONS

Any circuit requiring multiple low
value (<50) resistors for current
limiting and current or voltage sens-
ing, e.g. hammer drivers in dot
matrix or line printer or DC motor

ENVIRONMENTAL
PERFORMANCE
(Typical Max. AR)

Load Life:
2% (1000 hrs. @ rated wattage)

Moisture: 1%

Thermal Shock: 0.5%

STOL: 0.25%: 0.25%
Operating Temp: -55to +150°C
TCR: See Specifications

Power Rating:
Up to 2 watts/resistor with max.
total package rating of 4
watts/sq. inch of substrate area
at 25°C ambient. Derate linearly
from 100% rating @ 25°C to 0
wattage @ 150°C.

TYPICAL MAX.
TCR VS. RESISTANCE
+ 1000
800 =
600
—~ 400 \
O
€ \
g 200 <
5 \
= 100 A
80
60
+ 40 .
i 2 46 810 20
Resistance (ohms)
100
) \\
[
8
: |, [
8 N
. o
0]

100 200

control circuits.
Ambient Temp. (°C) )

INTERNATIONAL RESISTIVE COMPANY, INC.
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HD TYPICAL NETWORK LAYOUT

- e >
A
il g IR Sl I
%lér %?f ; i3 i I%
| Typical schematics available
Lead spacing Consult factory for custom
in .1 inch schematics
increments
PHYSICAL DIMENSIONS
0.5 to 300°

.I50:.032—T— I|l I

019 + 003

100 MAX

Soldered Edge
Clip Leads

SEND IRC YOUR REQUIREMENT
SPECIFICATIONS:

Information Needed
1. Resistors per package.
2. Resistor values and tolerance; pin out schematic

3. Power Requirements per resistor and total package. Include any surge
or STOL requirements.

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM
INSULATED
CUSTOM NETWORK

SIP neETWORKS

» IRC non Noble Metal Glaze

® UV cured Epoxy Coating

® Meets US 94-V-0

® High reliability

» Major size reduction compared to discrete components

SPECIFICATIONS

Physical Environmental Per MIL-R-83410 Electrical
Element: Thermal Shock: +.50% Resistance Range:
Fused thick-filmed composition Power Condition: +.50% 20 ohmto 2 meg
Substrate: 96% alumina Low Temperature Operation: Resistance Tolerance:
Terminals: Tinned Copper +.25% +1%, +2%, +5%
Lead Pull: 4.5 pounds Short Time Overload: +.25% Temperature Coefficient:
Lead Solderability: Terminal Strength: +.25% +150 ppm/°C
MIL-ST-202, Method 208, and Resistance to Solder Heat: +.25% (=100 ppm/°C available)
MIL-STD-883, Method 2003 Moisture Resistance: +.50% TC Tracking: =50 pm/°C typical
Resistance to Soldering Heat: Shock: +.25% Operating Temperature:
MIL-STD-202, Vibration, High Frequency: -55°C to 150°C
Method 202, Cond. C +.25% Power Rating: Determined by
Marking Resistance to Solvents: Life: =1.0% circuit and package size
MIL-STD-202, Method 215 25°C Power Rating: +1.0%

High Temperature Storage: +.50%
Insulation Resistance:

20 Gigaohms
DIMENSIONS
SO0
400 Max.
g { ——
2.00

R

.290 to 1.00

% sl 3

(i

| J__ | | | e =/|/
Ve BN I T Ty

.100 ; .080
Typ. 4 t0 20 Pins M.

possible
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THICK FILM
INSULATED
SIP RESISTOR

BATTERY FEED series

® IRC non Noble Metal Glaze

e Matched resistors in one package
e Meets UL 94-V-0

e Custom configurations available

| ¢
1

o
'l
'

«
vy
B |
i)

SPECIFICATIONS
Physical

Element:

Fused thick-filmed composition
Substrate: 96% alumina
Terminals: Tinned Copper
Lead Pull: 4.5 pounds
Lead Solderability:

MIL-ST-202, Method 208, and

MIL-STD-883, Method 2003
Resistance to Soldering Heat:

MIL-STD-202,

Method 202, Cond. C
Marking Resistance to Solvents:

MIL-STD-202, Method 215

Environmental

Thermal Shock: +.50%
Power Condition: +.50%
Low Temperature Operation:
+.25%
Short Time Overload: +.25%
Terminal Strength: +.25%
Resistance to Solder Heat:
Moisture Resistance: =+.50%
Shock: +.25%

Vibration, High Frequency: +.25%

Life: =1.0%

25°C Power Rating: +1.0%

High Temperature Exposure:
+.50%

+.25%

Low Temperature Storage: +.25%
Insulation Resistance:
20 Gigaohms

Electrical

Resistance Range: 50 ohm to 10K
Resistance Tolerance:
+1%. +2%. +5%
Ratio Tolerance: #+.5%
Temperature Coefficient:
+100 ppm/°C
TC Tracking: =50 ppm/°C typical
Operating Temperature:
-55°C to 150°C
Power Rating: Determined by
circuit and package size

.030
DIMENSIONS Max
[ — 2.1 Max. ——— B ’———‘
o
+.005 ’ .75 Max.
{ i a
15
Min '", $
—— | ——
.100 .080
Typ Max
PULSE HANDLING CAPABILITY
50() to 90Q) 9102 to 449() 450 to 10K
800V 1000V 1500V
400V \ 500V 750V
—] \\_‘_\
10004S 2000 uS 3000 uS 100048 2000 uS 3000 S 15004S 2000 uS 3000 kS
800 Volts 1000 Volts 1500 Volts
10 x 560.S 10 x 10008 10 x 1000u.S

* 10 Microseconds - maximum rise time to peak voltage
560 Microseconds - minimum decay time to one-half
peak

* 10 Microseconds - maximum rise time to peak voltage
1000 Microseconds - minimum decay time to one-half
peak

* 10 Microseconds - maximum rise time to peak voltage
1000 Microseconds - minimum decay time to one-half
peak

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM
CUSTOM NETWORK

R-2R circuit

e Range up to 100K

e =1/2 least significant bit accuracy

» Up to 8 bits

SPECIFICATIONS
Electrical

Resistance Tolerance:
+1%, +2%, +5%

Substrate: 96% alumina
Terminals: Tinned copper
Lead Pull: 4.5 pounds
Lead Solderability:

Low Temperature Operation:
+.25%

Short Time Overload: +.25%

Terminal Strength: +.25%

Temperature Coefficient
+150 ppm/°C
(=100 ppm/C available)
TC Tracking: +50 ppm/°C typical
Operating Temperature:
-55°C to 150°C
Power Rating: Determined by
circuit and package size

MIL-ST-202, Method 208, and
MIL-STD-883, Method 2003
Resistance to Soldering Heat:
MIL-STD-202
Method 202, Cond. C
Marking Resistance to Solvents:
MIL-STD-202, Method 215

Resistance to Solder Heat: +.25%

Moisture Resistance: =+.50%

Shock: +.25%

Vibration, High Frequency: +.25%

Life: +£1.0%

25°C Power Rating: +=1.0%

High Temperature Exposure:
+.50%

Environmental Per MIL-R-83401 Low Temperature Storage: +.25%

Physical
Thermal Shock: =+.50%
Element: Power Condition: +.50%
Fused thick-flmed composition
DIMENSIONS SCHEMATICS
1 =3
H 2R
+.010 2 ANANAANA/
.030 oy
) . w5 W
+.010
I 2R R
T - de— AN N—
/ 2R R
5 Max. Eo——ANAN———
i s :'1't'|'r" l 2R R
115 T T t E 66— AAAN —
Min. i b 2R R
I 70— AN\ ——
100 080 2R R
Typ. Max. fE———ANAAN——
2R R
gE—— ANANANA——
2R
10
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TanFiLm R-2R LADDER

12-BIT, 20-PIN DIP

Self passivation layer and coating
system provides environmental protection

Sputtered tantalum nitride
resistance element, laser

liabilit
SiProven relianliy trimmed to value, tolerance

e 12 bit, =1/2 LSB accuracy over 10,000 hour life

@ Passivated TaNFilm for superior o \\

environmental performance

e +122 ppm ladder accuracy over -55°C

to +125°C
e Standard DIP package
e 5 standard R values

ceramic substrate

/\*’
Thermal compression

bonding of lead to termination

Gold plated leads

The 5430 series R-2R ladder util-
izes the unique characteristics of
the TaNFilm process to provide
the 1/2 LSB, 12 bit accuracy re-
quired for precision data conver-
sion. Our continuous sputtering
process deposits Tantalum Nitride
resistance film over an entire sub-
strate of 99.5% pure alumina, en-
suring virtually identical resistance
temperature characteristics of all
resistors in the ladder. This
guarantees no degradation in lad-
der accuracy over the full military

temperature range of -55°C to
+125°C.

Passivation of the resistance film
results in outstanding environmen-
tal performance. More important-
ly, since the aging process of this
film results in a slight continuation
of this passivation, all resistors
change at the same rate. Conse-
quently, voltage ratios required for
ladder accuracy are very stable
over long term, 10,000 hour load
and temperature conditions.

Large area thermocompression
bonding of gold plated leads
eliminates the need for fine wire
bonds and provides the ultimate in
strength and reliability. In addition
the combination of high alumina
substrate for thermal conductivity
and 1.5 mil minimum resistor line
width enhances reliability for the
most severe applications.
Reliability and stability of TaNFilm
networks are proven with years of
MIL-R-83401 testing and qualifica-
tion.

STABILITY

TaNFilm 12 bit ladders exhibit
+122 ppm maximum voltage ratio
error after the following tests (per
MIL-R-83401 except as noted):

Operating Life:

1000 Hrs. Full Load 100°C
Short Time Overload:

10 Sec. 2.5 x Rated Voltage
Thermal Shock:

10 cycles - 65°C to +150°C
High Temperature Exposure:

100 Hrs. @ 125°C
Moisture Cycle, Load: 10 Days
Soldering Heat: 10 Sec. @ 260°C
Shock: 100 g’s for 6 Milliseconds
Vibration: 20 g's
Terminal Strength: 4.5 Lbs.

Note 1 - Consult factory for other
switch compensation.

Note 2 - Ratio matching of each
application resistor to ladder out
put resistance. Consult factory for
other accuracy requirements.

SPECIFICATIONS

Ladder Resistance Values (R):
5K, 10K, 20K, 25K, 50K

Ladder Resistance Tolerance:
+5%

Maximum Input Voltage: 20V
Settling Time
(to 0.1% of final value):
100n sec.

Temperature Range:
-55°C to +125°C

External Switch Compensation
(Note 1):
Models 5431-5434 - 5Q)
Model 5435 - 50002

Ladder Voltage Accuracy:
122 ppm

Application Resistor Tolerance
Ratio
(Note 2): 0.04%

Lead Material:

Gold plated copper alloy

STANDARD CIRCUIT

14 C 2

ng i.é.] .}7

SR SR $2
_ e M\;\N TV

522%

‘-’\/\Nv— -?v VAN

o)

R R
R R
AN\
3 3 >
2R S2R S2R
ol ol
7 8 9 10
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Testing R-2R Ladder Networks
Conversion Accuracy Testing

IRC tests its R-2R ladders functionally by comparing the output of the DUT
(device under test) with the output of a standard ladder having an ac-
curacy of 1 ppm. The ladder networks are activated one bit at a time, start-
ing with bit one and continuing to the LSB (least significant bit). See
Figure 1. A computer controlled scanner having low thermal mercury
relays is used for the switching. The reference voltage being applied to
the corresponding bit of each ladder (standard and DUT) is 10 volts. The
output voltage error is measured using a computer control DVM and is
stored in the computer memory. After all bits have been read, the plus
and minus sums are found by adding the appropriate errors of all bits.
Normally each of these sums must be less than one half the output of a
perfect ladder with only its least significant bit energized. This is 122 ppm
for 12 bit ladders. This procedure guarantees monotonicity and a worst
case accuracy of less than 1/2 LSB.

Output Resistance Testing

The output resistance is determined by making a single measurement. All
bits are connected to common and the resistance between the "OUT" ter-
minal and common is measured. The value will be the R value of the lad-
der. When switch compensation is accounted for, the output resistance is
+5% of the nominal value of R.

Computer
Controlled
Scanner

=

Network
Bit# 3 3 Bit #
2

1 MSB

MsB !

Output Output
Digital
Voltmeter

_____________

_____________

Figure 1. Conversion Accuracy Tester

DIMENSIONS
fe——— 1.00 +.020 ——

: Wt.0101_ ‘

.080 Max.
r

[: .205

.020 max__l L_
.300 +.010 .100 +.005 typ

Non-cumulative

050 +.015
[ 110 £.020
_ ] [1Beus

-

020 +.001 typ.

HOW TO ORDER

Model Description

5431

5/10K, 12 bit, 20 pin DIP, R-2R ladder

5432

10/20K, 12 bit, 20 pin DIP, R-2R ladder

5433

20/40K, 12 bit, 20 pin DIP, R-2R ladder

5434

25/50K, 12 bit, 20 pin DIP, R-2R ladder

5435

50/100K, 12 bit, 20 pin DIP, R-2R ladder

INTERNATIONAL RESISTIVE COMPANY, INC.
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TANFILM CONFORMALLY

COATED

SIP NETWORKS

® High precision

e Low profile

e High component density

@ Superior TCR tracking

e 3 standard sizes

® Proven reliability

e Custom pin counts available

High alumina
substrate

Sputtered tantalum
nitride with
passivation oxide layer

i

Copper leads electroplated
with gold over nickel

Where precision as well as long
term reliability and stability are re-
quired in a small amount of space,
the conformally coated SIP is the
answer. This low profile SIP resis-
tor network exhibits all the out-
standing performance characteris-

Nitride on to ceramic substrates en-
sures uniform temperature charac-
teristics of all the resistors in the
networks. The resistance film is
then passivated to improve its
stability and to make is virtually im-
pervious to environmental ele-

When you need high precision and
ultimate reliability in a limited
space, the TaNFlIim SIP is the solu-
tion. The conformally coated SIP
network can be tailored to meet
special circuit configurations with

multiple resistance values.

tics inherent in TaNFilm products. ments.
Our TaNFilm manufacturing

process of sputtering Tantalum

SPECIFICATIONS Power Rating @ 70°C
Wattage

( Resistance Range: .
Schematic C: 49.9 O to 100KQ
Schematio G: 20010 200KD Resistor "G Pin [ 8 Pin 10 Pin

Higher & lower resistance C F 12 80 | 84 | 1.08
values available

Lead Material:
Gold plated copper

Network Substrate Material:

99.5% pure alumina ceramic

Schematic

Construction:
Epoxy conformal coating

G = .36 .48 | 0.60

Standard Resistance Tolerance:
+.1%, +.25%, +.5%, +1%, +2%
(.02% available)

Custom circuits and special
testing available

Contact factory for any special

Temperature Coefficient: features required

+25 ppm/°C, =50 ppm/°C
+100 ppm/°C, -100 =25 ppm/°C

TCR Tracking: 5 ppm/°C, (except
Schematic C below 500()
20 ppm/°C) 2 ppm/°C available

STANDARD CIRCUITS

Schematic "C" Schematic "F"

Temperature Range;

- y— = b AAD St ass sass MALs stdds
-55°C to +150°C gg g% Fisei N B i 1
23 1d% L4 ‘
. R O o e A
Noise: Less than -30 dB 12234 N T B 2 N
Schematic "G"
AAA— MA WA MW 4 MW

[
[ | 1 !
|
(e} &é 0o 06 6o (o)
1 9.3 4 N-1 N
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CONFORMAL COATED SIP PERFORMANCE DATA

MIL-R-83401 Limits TaNFilm Test Data
0, 0,
Test Per MIL-R-83401 (AR%) (aR%)
M K H Maximum Typical
Thermal Shock and
Power Conditioning .70 .70 .50 .10 .02
Low Temperature Operation 50 25 10 10 02
Short Time Overload 50 25 10 .05 02
Terminal Strength 25 25 25 10 02
Resistance to Soldering Heat 25 25 10 10 02
Moisture Resistance 50 50 40 10 02
Shock 25 25 25 10 02
Vibration 25 25 25 10 02
Life 2.0 .50 .50 .10 .02
High Temperature Exposure 1.0 50 20 10 02
Low Temperature Storage 50 25 10 10 02
25°C Double Load 2.0 50 50 .05 .02
DIMENSIONS
ET 998 MAX.
.798 MAX.
.598 MAX. —’| —Ol tﬂ—.074 -+.024
. i
187 2010} P
= 3 ?
T e Vi 010
a0t 3924  toso T\JOO %oso—.mo P agax
HOW TO ORDER 4981 - 03 - 1001 - B
Sample Part Number:
Tolerance
Standard MIL tolerance code:
Bi= 1%, C = £25%
D= %5%,F = £1%, G = +2%
Model Resistance:
4901 9-resistor, 10 pin SIP, one common lead (Schematic C) Standard MIL resistance code
4981 7-resistor, 8 pin SIP, one common lead (Schematic C) Example: 1001 = 100002
4961 5-resistor, 6 pin SIP, one common lead (Schematic C) "y
4908 9-resistor, 10 pin SIP, series resistors (Schematic F) Characteristic
4988 7-resistor, 8 pin SIP, series resistors (Schematic F) :
4968 5-resistor, 6 pin SIP, series resistors (Schematic F) Wi i TR iamic)
4909 5-resistor, 10 pin SIP, isolated (Schematic G) 8? 8222::?2: SIEZ'S .1%91_5025
4989 4-resistor, 8 pin SIP, isolated (Schematic G) : -
4969 3-resistor, 6 pin SIP, isolated, (Schematic G) 8§ 82%32:2: 8;233 iig

INTERNATIONAL RESISTIVE COMPANY, INC.
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TANFILM RESISTOR NETWORK

ULTRA PRECISION

4900 SIP series

MIL-R-83401

® Quaified to M83401, RZ07, RZ08 and RZ09,

Characteristic H
® .1% tolerance
e High component density

e TC tracking 5 ppm standard, 2 ppm available

@ Two standard circuit schematics
@ Custom circuits available

High alumina substrate

Copper leads

electroplated with
gold over nickel

Sputtered tantalum nitride with
passivation oxide layer

TaNFilm model 4900 qualification to
MIL-R-83401 brings all the TaNFilm
precision network benefits to the
latest low profile Mil spec SIP con-
figuration. This SIP is qualified to 50
ppm temperature coefficient charac-
teristic and .1% tolerance. More im-
portantly, TaNFilm networks are
capable of .05% absolute tolerance

and 25 ppm absolute temperature
coefficient.

For more precision applications
ratios of .01% are available. TC
tracking is 5 ppm standard with 2
ppm capability. Custom circuit con-
figuration is readily available when
required.

The precision SIP model exhibits all
the documented performance and
reliability of other TaNFilm networks
manufactured by IRC. These in-
clude superior environmental perfor-
mance and long term stability.

4900 SIP PERFORMANCE DATA

MIL-R-83401 Limits TaNFilm Test Data
(AR%) (AR%)

Test Per MIL-R-83401 M K H Maximum Typical
Thermal Shock and Power Conditioning 70 70 50 10 02
Low Temperature Operation 50 25 10 10 02
Short Time Overload 50 25 10 05 02
Terminal Strength 25 25 25 10 02
Resistance to Soldering Heat 25 25 10 10 02
Moisture Resistance 50 50 40 10 02
Shock 25 25 25 10 .02
Vibration 25 25 25 10 .02
Life 2.0 50 50 10 .02
High Temperature Exposure 1.0 50 20 10 02
Low Temperature Storage 50 25 10 10 02
25°C Double Load 2.0 50 50 .05 .02

INTERNATIONAL RESISTIVE COMPANY, INC.
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SPECIFICATIONS

Resistance Range
Schematic C: 1000 to 100K
Schematic G: 100() to 100K}
Lower & Higher resistance
values available

Standard Resistance Tolerances:
+.1%, +.25%, +.5%,
+1%, =2% (.02% available)

Temperature Coefficient

of Resistance:
+25 ppm/°C, +50 ppm/°C,
+100 ppm/°C, =300 ppm/°C,

TCR Tracking:
5 ppm/°C (except Schematic C
below 50002 20 ppm/°C)

Power Rating @ 70°C

Wattage
Each Each Network
Schematic Resistor 6Pin | 8Pin 10 Pin
C s .60 .84 1.08
G 12 .36 48 .60

Lead Material:
Gold plated copper

Substrate Material:
99.5% pure alumina ceramic

Construction:
Epoxy conformal coating

Custom circuits and special testing
available

Contact factory for any special fea-
tures required.

DIMENSIONS

.998 Max.
o 780Max.———— M
«— 598 Max.————¥

040 +

.009
.015 100 Typ.

Side
074 +.024

.010

040 . —]

SCHEMATICS

Schematic "C"

Schematic "G"

HOW TO ORDER
Sample Part Number

Model

MIL-R-83401/09
4901 9 resistor, 10 pin, Schematic C
4909 5 resistor, 10 pin, Schematic G

MIL-R-83401/08
4981 7 resistor, 8 pin, Schematic C
4989 4 resistor, 8 pin, Schematic G

MIL-R-83401/07

4961 5 resistor, 6 pin, Schematic C
4969 3 resistor, 6 pin, Schematic G

Characteristic ———

MIL TCR

Code Designator (ppm/°C)
04 M +300
05 K +100
06 H +50
07 - +25

IRC Mil Spec
No. Pins Model No. Style
10 Pin 490X RZ09
8 Pin 498X RZ08
6 Pin 496X RZ07
06 -_1001

{——ﬂm

Tolerance Code

Standard Mil
tolerance code:

+.1%
+.5%
+1%

+2%

g

OTMOw

Resistance Code

Standard Mil resistance code.

Example:
1001 = 100002

INTERNATIONAL RESISTIVE COMPANY, INC.
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TANFILM RESISTOR NETWORK
PRECISION MOLDED DIP

Dimensionally

M90O0 series

e Qualified to MIL-R-83401 .1% tolerance, \

Characteristic H
e Absolute tolerance to +25 ppm/°C

e Superior TCR tracking to +5 ppm/°C

@ Ratios available to .05%
@ Custom circuit schematics available

Passivated Tantalum
Nitride Resistive
film system

stable molded
4 construction

Economical solder
assembly

Molded TaNFilm resistor networks
are designed for use in applications
requiring a high degree of reliability,
stability, tight tolerance, close TCR
tracking, and low noise. The
molded construction provides ex-
cellent dimensional stability for
automatic insertion. Our con-
tinuous feed, high vacuum sputter-

ing process ensures uniform
properties from network to network.

Precise state of the art laser trim-
ming enables us to easily zero in
the tightest ratios. Passivated Tan-
talum Nitride resistor film ensures
performance far superior to military
specifications and provides excel-
lent environmental protection.

The versatile nature of our
photoetch process makes it pos-
sible to supply virtually any circuit
configuration needed to meet spe-
cial customer requirements. Cus-
tom circuit designs can be easily
acheived with a modest set up
charge. Military screening available
on all units.

PERFORMANCE DATA

MIL-R-83401 Limits TaNFilm Test Data
Test Per MIL-R-83401 (AR%) (AR%)
M K H Maximum Typical

Thermal Shock and

Power Conditioning .70 .70 :50 .10 .02
Low Temperature Operation 50 .25 10 10 .02
Short Time Overload 50 25 10 .05 .02
Terminal Strength .25 .25 .25 10 .02
Resistance to Soldering Heat 25 .25 .10 .10 .02
Moisture Resistance .50 .50 .40 .10 .02
Shock 25 25 25 10 .02
Vibration 25 25 ¢ 95 10 .02
Life 2.0 50 .50 10 .02
High Temperature Exposure 1.0 .50 .20 10 .02
Low Temperature Storage 50 25 10 10 02
25°C Double Load 2.0 50 50 .05 .02

INTERNATIONAL RESISTIVE COMPANY, INC.
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M900 SPECFICATIONS

Resistance values:

Power Rating @ 70°C

M989 & M999: 50() to 100K TCR Tracking: +5 ppm/°C
M987 & M998: 500 to 50K except Schematic B below Wattage
Higher & lower resistance 5000 (20 ppm/°C) Model ;
AT S aabis odel | Resistor | Network
Noise: Less than -30 db Mag7 0 1.3
Temperature Coefficient
of Resistance: Construction: Molded epoxy Mo98 i, i
+25 ppm/°C, =50 ppm/°C, M9a89 D 1.4
+100 ppm/°C, and Substrate Material:
-75 to-125 ppm/°C 99.5% pure alumina ceramic M999 2 1.6
Temperature Range: Custom circuits and special testing
-55°C to +150°C available
Resistance Tolerances: Contact factory for any special
+.1%, =.5%, and £1% features
DIMENSIONS SCHEMATICS
Model M987
and M989
770 Max L. s ModelM9ge '/, ., ., g Model Mogs '* . . ., ‘
‘ELsdelels MZ:? __}_
U 128 Schematic A Schematic A
s | 11iill *
egegag=gagm) ek o —'“'1 o 1
=.010
:nn%d::srggsa Model M9g7 14 ¢ ModelMo9s '» ¢
o im.T* il Schematic B 1333555 SchematicB“MHM
M‘faf— 125
lin.
¥ i 2 IR
HOW TO ORDER M989 - 02 - 1001 - B
Sample Part Number:
Tolerance
= Standard MIL tolerance code:
B=+.1%C= +.25%
D= +5%F=+1%,G = +2%
Model — —— ———Resistance:
M989 7 resistor, 14 pin DIP, straight thru, MIL-R-83401-01 Standard MIL resistance code
Schematic A Example: 1001 = 1000Q2
M999 8 resistor, 16 pin DIP, straight thru, MIL-R-83401-02 e
Schematic A Characteristic
M987 13 resistor, 14 pin DIP, one common lead, T
MIL-R-83401-01 Schematic B Sty TCR (ppm-C)
M998 15 resistor, 16 pin DIP, one common lead, 8°mmerc§a: grage -100;6“25
ol H ommercial Grade +100
MIL-R-83401-02 Schematic B huleastiie b i
Commercial Grade +25
MIL-R-83401-M +300
MIL-R-83401-K +100
MIL-R-83401-H +50
MIL-R-83401-H £25
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1anFiLv DIP

RESISTORNETWORKS

» MIL qualified to both MIL-R-83401/01

and MIL-R-83401/02

» MIL spec qualified to .1% Tol, .02% available

» MIL spec qualified to 50 ppm/°C,
25 ppm/°C available

» Superior TCR tracking to 2 ppm/°C

» Ratios available to 0.01%

Lid and ceramic substrate

Self passivation layer and coating
system provides environmental protection

totally filled with epoxy adhesive

Alumina

ceramic substrate

Sputtered tantalum nitride
resistance element, laser

with gold over nickel

trimmed to value, tolerance

» Special mechanical and electrical configurations

available with military screening

Ceramic lid

Copper leads elecroplated

TaNFilm resistor networks are
designed for use in applications re-
quiring a high degree of reliability,
stability, tight tolerance, close TCR
tracking, and low noise. Our con-
tinuous feed, high vacuum sputter-
ing process insures uniform proper-
ties from network to network.
Precise state-of-the-art laser trim-
ming enables us to easily zero in

the tightest ratios. Gold-plated
copper leads are thermal pulse
bonded to large-area gold conduc-
tor pads on the ceramic substrate
assuring the most reliable termina-
tion and long-term stability. Pas-
sivated Tantalum Nitride resistor
material offers performance far su-
perior to military specifications and
excellent environmental protection.

The versatile nature of our photo-
etch process makes it readily
adaptable to meet special cus-
tomer requirements. Custom cir-
cuit designs and special mechani-
cal configurations can be easily
achieved with a modest set up
charge. Full military screening is
also available with all units.

SPECIFICATIONS

MIL Qualified Resistance Values:
Schematic A: 1000 to 100KQ
Schematic B: 100 to 70KQ
Higher and lower resistance
values available

Std Resistance Tolerances:

1%, .25%, 5%, 1%, 2%,

TCR Tracking: 5 ppm/°C, except
Models 1987 & 1998 below 500()
(20 ppm/°C); 2 ppm/°C

Temperature Range:

-55°C to +150°C

Power Rating @ 70°C:

Noise: Less than -30 dB

Lead Material: Gold plated copper

Substrate Material: 99.5% pure
alumina ceramic

Construction: Ceramic sandwich
epoxy encapsulant

.02% available ; Wattage Custom Circuit and Special Test-
Temperature Coefficient Model Resistor ~ Network  ing Available
of Resistance: 1987 A 1.3
+25 ppm/°C, =50 ppm/°C, 1998 £y 1.5 Contact factory for any special fea-
+100 ppm/°C, =300 ppm/°C, 1989 2 1.4 tures required
-100 +25 ppm 1999 2 16
STANDARD CIRCUITS
14 8 16 9
® ® © o © o o L I O B B X ) Q ®
; o o 16 9 14 8
: $9999999 ® 99 9 9 00
[ SN S N N - e S e R s ¢ ' 3
: ’ TR EEREE I
p J 2 : 2 1 8 1 7
s 2 & ¢ ¢ 8 i r 3 I I o By - - Model 1999 Model 1989
Model 1987 : Model 1998
Schematic B Schematic B Schematic A Schematic A
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TANFILM DIP PERFORMANCE DATA

MIL-R-83401 Limits TaNFilm Test Data
(AR%) (AR%)
Test Per MIL-R-83401 M K H Maximum Typical
Thermal Shock and Power Conditioning 0.70 .70 .50 10 .02
Low Temperature Operation 0.50 .25 .10 .10 .02
Short Time Overload 0.50 .25 10 .05 .02
Terminal Strength 0.25 25 25 10 .02
Resistance to Soldering Heat 0.25 25 .10 .10 .02
Moisture Resistance 0.50 .50 .40 .10 .02
Shock 0.25 25 225 .10 .02
Vibration 0.25 25 .25 .10 .02
Life 2.00 .50 .50 .10 .02
High Temperature Exposure 1.00 .50 .20 .10 .02
Low Temperature Storage 0.50 25 10 10 .02
25°C Double Load 2.00 .50 .50 .05 .02
DIMENSIONS
e 800 +.020 ——————a—
700 £.020 ——on .050 =.001 Typ.
250 +.010 1' = r'°° M..:ZS e ‘l r r.no 2,020
_‘ s i \ { : '1‘ 125
2 N -‘ +.015
3 T
T“"— Td bd bd b bed bd b tes
Fo i ‘J L ,40'32%“,‘ l— 1020 =.001 Typ
1300 Non-Cumulative
HOW TO ORDER
Sample Part No:
1999 - 06 - 1001 - B
Model [ { =
1989 7-resistor 14 Pin DIP, straight thr Resi t‘ " Thaance
A ' 2 SUA - esistance Standard MIL tolerance code:
(MIL-R-83401-01, schematic A) ; :
1999 8-resistor 16 Pin DIP, straight thru Standarq MIL resistance code B= .1 %, C=.25%,
(MIL-R-83401-02, schematic A) Example: 1001-1000Q D=.5%, F= 1%, G=2%
1987 13-resistor, 14 Pin DIP, one common Characteristi
lead (MIL-R-83401-01, schematic B) e T
1998 15-resistor, 16 Pin DIP, one common - Code | (
lead (MIL-R-83401-02, schematic B) = o __
00 Commercial grade -100 =25
01 Commercial grade +100
02 Commercial grade =50
03 Commercial grade *25
04 MIL-R-83401M =+ 300
05 MIL-R-83401K +100
06 MIL-R-83401H +50
07 MIL-R-83401H =25

INTERNATIONAL RESISTIVE COMPANY, INC.
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HIGH VOLTAGE
THICK FILM
RESISTORS

RB series

e 1 watt to 5 watts

Durable conformal epoxy

coating \

Electrotinned copper

Screen-printed
resistor element

96% alumina substrate

Soldered termination

e 1 ohm to 1000 megohms leads
@ 10KV to 25KV
® 5% to 20% tolerance
e TCR of =200 ppm/°C
FEATURES APPLICATIONS POWER DERATING

@ |RC proprietary non-noble thick
film technology

@ Space saving thin body design

e PC board compatible

e High voltage stability

e Low inductance design

e Backed by IRC high volume
production capability

e High voltage power resistors for
use in:
Power supplies
Voltage multipliers
Electrostatic equipment
Copiers

e Low resistance - low inductance
power resistors

TYPICAL PERFORMANCE CHARACTERISTICS

Temperature Coefficient
Voltage Coefficient
1000 hr 25°C Load Life
Moisture Resistance
Thermal Shock
Operating Temperature

+200 ppm/°C
+5 ppm/V
2%
1%
0.5%
-55to +150°C

DIMENSIONS - IN. AND (MM)
bt
IRC
RB
T_i——
.125 Max,
(3.18) 1.00 =.125
(25.4 =3.18)
ol LS — -ll-.oaz (0.81)
Physical Dimensions
IRC 25°C Max. L H LS
Typet Power DC +.031 +.031 +.031
Rating Voltage (£.791) (+.791) (=.791)
RB-1 1 watt 10KV 1.03 .28 .90
(26.16) (7?)131) (22.86)
RB-2 2 watts 10KV 1.03 : 90
¥ (26.16) (132._36) (22.86)
2.03 : i)
LRB-2 i 20K (51.56) (7.11) (48.26)
153 53 140
RB-3 3 watts 15KV (38.86) (13.46) (35.56)
2.03 53 S
RB-4 4 watts 20KV (51.56) (13.46) (60.96
7253 53 T.90
RB-5 5 watts 25KV (64.26) (13.46) (48.26)
753 T.28 23
RB-10 10 watts 25KV (64.26) (32.51) (60.96)

T All RB sizes are available in XRB style. The XRB is an RB unit without leads. It is provided with screen printed epoxy
overcoat and exposed soldered termination pads. Designed for use in potted assembly applications.

100
80
g 60
g
e}
)
& 40
R
20
" ,
50 100 150
Ambient Temp. (°C)
HOT SPOT TEMPERATURE
o
o 100
&_0
o
2
(o
& s0
€
2
50 100 150
% Rated Power
HOW TO ORDER

Sample Part No:

RB -3-100 Meg() - 5%
IRC Type — |
Resistance Value —— ‘

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM
HIGH VOLTAGE i - Durable conformal
DIVIDERS a1 epoxy coat

3

R D SE R I ES 96% Alumina substrate — | \
Soldered termination /Ké} '
@ |IRC proprietary thick film materials and i
technology I
® Space-saving thin body design
@ PC board compatible
e High voltage stability

@ Wide resistance and ratio selection

SPECIFICATIONS
Power Rating: 3 to 7 watts

Electrotinned
copper leads

APPLICATIONS SCHEMATIC (STAMPED SIDE)
R, R,

Resistance Range: e High Voltage Dividers for use in: VMM
100K to 500MQ) - CRT Circuits
Max. DC Voltage: 10 kV to 20 kV - Voltage Multipliers V. Rr e

Resistance Tolerance: 10%, 20%
Ratios: 1:1 to 2000:1
Ratio Tolerance: 3% to 5%
Ratio tracking: 50 ppm/°C

e

TYPICAL PERFORMANCE CHARACTERISTICS (Max A) £ 100 : 7
- e ol OVERALL RATIO g

emperature Coefficien 200 ppm/°C 50 ppm/°C 8
Voltage Coefficient 5 ppppmN 5 ggm//\o/ 5 %
1000 Hour 24°C Load Life A R 29% 1%
Moisture Resistance 1% 0.5%
Thermal Shock 0.5% 0.5% .
Operating Temperature 55t0 + 150°C = 3

STANDARD CONFIGURATION

- Power Supplies
- Voltage Readout Sensing

ALTERNATE CONFIGURATION

L ffeT :
o SN
Ty, ) S, | e & ¥ o
i 1.0 +.125 K N
P (25.4+3.2) Ll _.l N 3 4
gk | sl (081) H
!<D— LS —uy R 50
, 33"‘3 7 i H 0 100 150
IRC Pm - el +.031 +.031 T Ambient Temp. (°C)
Type | Rating |' . (x.791) (=.791) (=.791) Max.
RD-2 3 watts 10KV | 1.03 (26.16) | 1.03 (26.16) | 0.90 (22.86) | .150 (3.81) HOW TO ORDER
RD-3 | 4 watts 15KV | 153 (38.86) | 1.03 (26.16) | 1.40 (35.56) | .150 (3.81) Sample Part No:
RD-5 | 7 watts 20KV | 203 (51.56) | 1.03 (26.16) | 1.80 (45.72) | .150 (3.81)
XRD-2 | 3 watts 10KV [ 1,00 (25.40) | 1.00 (25.40) | 0.90 (22.86) | .05 (1.27) RD - 3 10M +10% - 25:1 -+ 5%
XRD-3 | 4 watts 15KV | 1,50 (38.10) | 1.00 (25.40) | 1.40 (35.56) | .05 (1.27)
XRD-5 | 7 watts 20KV | 2,00 (50.80) | 1.00 (25.40) | 1.80 (45.75) | .065 (1.65) IRC Type

* Power and voltage rating can be higher for potted applications. Consult factory for over rating information
t Tolerance for XRD dimensions L, H, LS, and D is .01" (.254mm)

Note: The XRD is an RD unit without leads. It is provided with screen printed epoxy overcoat and exposed soldered

termination pads, and is designed for use in potted assembly applications.

D -Typical Nominal Dimension

HOT SPOT TEMPERATURE RISE

150

7

% Rated Power

POWER DERATING

Resistance Value
(megohms)
See specification

, === table for values
IRC R1/R2 Ratio Range available
Type Upto 1:1 2:1t0 5:1 6:11025:1| 25:11099:1 | 100:1& Up

Resistance Tolerance

RD-2 .40 (10.2) .30 (7.6) .30 (7.6) .30 (7.6) 20.(5:1) (1 0% 20%)
XRD-2 :
RD-3 .70 (17.8) | .40 (10.2) |.30 (7.6) .20 (5.1) .20 (5.1) [ !
XRD-3 Divider Ratio (R1/R2) ————
RD-5 70 (17.8) | .40 (10.2) |[.40 (10.2) | .20 (5.1) .20 (5.1)
XRD-5 Ratio Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.
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PRECISION,
HIGH-VOLTAGE
THICK FILM RESISTORS

CGH series

® 1/4 watt to 5 watts
e 100K to 5000 megohm range
® +0.5%, +1%, +2% or
+5% tolerance
@ TC of 50 ppm/°C or 100 ppm/°C

Diamond spiralled thick film element

Heat conducting
ceramic substrate

Epoxy coated body

High conductivity
plated on nickel termination

Tin lead electroplated leads All welded cap and lead construction

SPECIFICATIONS

Power ,
Rating Voltage Resistance Maximum ;
IRC at 70°C Ratmg2 Range Tolerance TCR VCR
Type (watts)' (volts) (ohms)* (%)° (ppm/°C) (ppm/V)®
CGH-1/4 1/4 750 100K-100M 51,25 50, 100 0to-5
CGH-1/2 1/2 1,500 100K-400M 51,25 50, 100 0to-5
CGH-1 1 3,000 50K-750M 5. 1,.2,8 50, 100 0to-5
CGH-2 2 5,000 100K-1200M 9, 1,2:5 50, 100 0Oto-5
CGH-3 3 10,000 200K-4000M b, 12,5 50, 100 0to-5
CGH-5 5 20,000 300K-5000M 5 1,2,5 50, 100 0to-5
NOTES:

1 For power rating above 70°C, see derating curve.

2 Voltage rating shown is the rated DC continuous working voltage or the sine-wave RMS absolute maximum
voltage at commercial line frequency. For DC applications the absolute maximum permissible voltage is 1.5
times the value shown for low repetition short-time-overload or pulse conditions of 10 seconds or less duration.

3 Typical voltage coefficient of resistance is -1 to -2 ppm/V measured at full rated voltage and 10% rated voltage.

4 Contact factory for higher resistance values. Above 15 gigohm available 2Q88.

5 For CGH1 and 2 above 500 meg and CGH3 and 5 above 1000M only 2 and 5% tolerance available.

DIMENSIONS - IN. AND (mm)

1.50 +.128
(38.1 +32

* CGH-% lead l
.025 (45‘4) in gi::erer ?; §CL——-& .032 (.81) DIA*

Clean Lead to

IRC Body Length Body Diameter Clead Lead

Type BL BD CL
CGH-1/4 0.275 +0.031 (6.98 +0.79) 0.088 +0.010 (2.22 +0.25) 0.400 (10.16)
CGH-1/2 0.400 +0.031 (10.16 =0.79) 0.138 +0.016 (3.51 +0.41) 0.525 (13.34)
CGH-1 0.690 +0.062 (17.53 +1.57) 0.297 +0.031 (7.54 +0.79) 0.900 (22.86)
CGH-2 1.062 +0.062 (26.97 +1.57) 0.297 +0.031 (7.54 +0.79) 1.250 (31.75)
CGH-3 2.062 +0.062 (52.37 +1.57) 0.297 +0.031 (7.54 +0.79) 2.250 (57.15)
CGH-5 3.062 +£0.062 (17.77 =151) 0.297 +0.031 (7.54 +0.79) 3.250 (82.55)

INTERNATIONAL RESISTIVE COMPANY, INC.
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CGH ENVIRONMENTAL PERFORMANCE

Maximum Typical?
TEST CONDITION' AR (*30) AR
Temperature Shock +0.25% +0.10%
Short-Time Overload (1.5 times rated V for 10 sec) +0.20% +0.10%
Solder Effect +.015% +0.05%
Terminal Strength +0.20% +0.05%
Moisture Resistance (no load or polar) +0.50% +0.20%
Load Life (1000 Hours at 70°C) +1.00% +0.25%
Shelf Life (1 year at 25°C) +0.10% +0.03%
High-Temperature Exposure
(150°C for 2000 Hours) +0.75% +0.30%
(175°C for 2000 Hours) +1.0% +0.40%
Dielectric Breakdown®
2000 VDC, 1500 VAC

(1/4 and 1/2 watt size)
(1-watt through 5-watt size) 3500 VDC, 2500 VAC
Dielectric Strength* +0.15% +0.05%
Insulation Resistance at 500 VDC 10° ohms min. 10"" ohms typ.
NOTES:

1 Test method per MIL-STD-202 unless otherwise indicated.

2 Typical defined as that percent change which will include a minimum of 50% of the measured changes in
resistance from a variety of lots representing various unit sizes and ranges.

3 Values shown are the maximum safe dielectric voltage applied from a V block or foil wrapping which
extends the complete body length of the resistor under test.

4 Percent change after the maximum safe dielectric voltage is applied for 1 minute.

TEMPERATURE RISE POWER DERATING HOW TO ORDER
Sample Part No:
100 100
o0 | CGH-" By % CGH - 3 - 50 PPM/°C - 22M - 1%
o | CGH-"2 -;’ / . o
/AR 3 IRC Type
3 1/ & . CGH-1/4, CGH-1/2
o SS/ X z “ N CGH-1, CGH-2,
8 s0 L £ s CGH-3, CGH-5
8 oy & \
o 40 F w 40 o5
5 . 74 bl | S i Temperature Coefficient
® o \\ + 100 ppm/°C, =50 ppm/°C
20 4+ + 4+ +- 20 E
\
10 e T 108 N Resistance
& N\ Standard EIA/MIL values
0 10 20 30 40 50 60 70 80 90 80 }OO 120 140 160 180 for metal film resistors.
Temperature Rise (°C) Ambient Temperature (°C) See specification chart for range
Tolerance

+0.5%, 1%, +2%, 5%

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE
HIGH-VOLTAGE
FILM RESISTORS

MV series*

@ 1 watt to 90 watts
e 10k to 1000 megohm range
® +5%, +10%, or =20% tolerance

Polymer thick film
element cured at 500°F

to ceramic substrate \

Varnish coated for high voltage
applications - clear mylar insulation
available on some styles

Cap and lead assembly.

Lug terminals on some styles

SPECIFICATIONS - LUG TERMINALS OR COLLODIAL SILVER TERMINALS

Minimum Available
Resistance Dimensions in Inches
Peak Maximum | Resistor Resistor Width of
Standard Special Power Volt. +10% Available Body Body Ceramic Silver
IRC Terminal | Terminals | Rating | Rating | or +20% +5% Resist. Length Diameter Inside Bands
Type Type Available | (watts) | (KV)* Tol. Tol. (Megs) BL BD Diameter | #15 Term.
MVC-1 % Axial Leads 1 35 10K 100K 500 1.00 =.03 | .31 *.03 |THD #6-32 -
MVC-2 1 Axial Leads 2 7.5 25K 100K 1,000 1.75 =.03| .31 =.03 | THD #6-32 -
MVC-3 2 Axial Leads 3 15.0 100K 100K 1,000 3.00 +=.03 | .31 =.03 |THD #6-32 -
MVC-5 e Axial Leads 5 30.0 100K 200K 1,000 5.50 +=.06 | .31 .03 |THD #6-32 -
MVX-1 | Axial Leads - 1 3.5 100K 100K 500 1:00 .08 .25 .03 - -
MVX-2 | Axial Leads - 2 10.0 100K 100K 1,000 2.00 =.03| .25 *.03 - -
MVX-3 | Axial Leads - 3 15.0 100K 100K 1,000 3.00 *=.06/| .25 *=.03 - -
MVH-2 a - 4 15.0 100K 150K 1,000 2.50 *=.05| .56 *.03 |THD #6-32 -
MVH-4 2z - 6 25.0 100K 400K 1,000 4.00 +=.06| .56 *=.03 |THD #6-32 -
MVL b 5 -- 5 30.0 100K 100K 1,000 450 =.06| .50 *=.03 | THD #6-32 -
MVF #15 2 5.0 100K 25K 1,000 1756 £.03| .31 .03 | .19 .03 | .38 .08
MVG #15 #17 4 7.5 100K 100K 1,000 2,00 =%=.03] .56 ==.03 | .38 £.03 | .56 *+.06
MVK #15 #17 10 20.0 100K 200K 1,000 5.00 +.06| .56 *=.03 | .38 =.03 | .56 *=.06
MVJ #15 #17 5 10.0 100K 200K 1,000 300 *=.03| .56 *+=.03 | .38 .03 | .56/ = .06
MVP #15 #17 10 15.0 100K 400K 1,000 4.50 +.06| .76 =.03 | .50 £.03 | 56 +.06
MVA #15 #17 20 25.0 200K 1.0 Meg 1,000 6:50:% .06 1.42 *£.03 | .75 103 | .56 £.06
MVO #15 #17 30 50.0 400K 2.0 Meg 1,000 10.5 *.06| 112 £.03| 75 £.03 | .56 4-.06
MvQ #15 #16, 17 50 50.0 500K 3.5 Meg 1,000 10.5 *+.12( 2.00 =.05|1.56 =.05| .88 *=.06
MVR #15 #17 90 100.0 1 Meg 7.0 Meg 1,000 18.5 +£.12| 2.00 £.05|1.56 =.05| .88 +.06
#Solder lug or screw mounted DIMENSIONS - INCHES and (mm)
*Rated continuous working voltage
determined by E = /PR
E should not exceed value
listed in column above I BL | l
4 ] 7
o b |
T i ]
20 AWG (.032 DIA.) E BD

*Manufactured in Mexico

INTERNATIONAL RESISTIVE COMPANY, INC.
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MV FERRULE TERMINALS

Dimensions in Inches
Power
Rating (KV) "A"
at 25°C Rating* (Max.) Nominal Ferrule Ferrule Ferrule
IRC Ambient | Voltage Type Length | Diameter | Spacing | Diameter | Length
Type (watts) Peak Terminal | Overall B e "n* oy
MVP-2 10 15.0 #2 4.56 756 =.03 - 91 +.03 .50 +.06
MVO-7 30 50.0 #7 12.00 1.12 +.03 | 10.81 +.08] .81 +.08 | .50 +.06
MVQ-8 50 50.0 #8 15172 2.00 £.05]10:56 +.16] 1.12 +=:03 | .56 =.03
MVR-8 90 100.0 #8 19.94 200 £065] 1856 £.16] 1.12 .03 | 56 .03

* Rated continuous working voltage determined by E=+/PR E should not exceed value listed in column above.

STANDARD TERMINALS

#7 AND #8 TERMINALS

#2 AND #6 TERMINALS A
: T g8
¥e 14 To
’
[« E .
A -——q Cc @ E
415 TERMINAL 217 TERMINAL SOLDER LUG TERMINAL
31 oy
£ 8 Sl 6-32 PHILLIPS HEAD s_c;_ew
f ? Ass
|‘( f _b’i 56 .03
47701A. 1) 56 T
E HOLE WA ¥

HOW TO ORDER
Sample Part No:
MVX1 - 510M - 10%

POWER DERATING TEMPERATURE RISE

80

IRC Type

See specification table
for types and power
ratings available.

100 T T T
High Ambient Temperature
Derating Curve 70

\

\

4

80

60

50

(o2}
o

Resistance

10K ohms to 1000M
ohms in standard EIA/MIL
values. See specification
table for exact range.

40

7

o’

v

Load-Temperature Rise
Operation in Free Air —

I Tolerance
el +20%, +10% or +5%
F Ot Rased Power See specification table for
availability

N
o

30

% of Rated Power
Temperature Rise (°C)

20

nN
o

10

40 60 80 100 0 20

Ambient Temperature (°C)

20
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HIGH VOLTAGE
RESISTORS

¢ T40/F40 series*

@ Resistance range: 100K to 150G}

e Low TCR: Downto +50 ppm/°C
e Low VCR: less than 1 ppm/volt

® Withstands up to 50KV dc continuously

in air and up to 100KV in oil
e Low inductance version available
@ Matched sets available

SPECIFICATIONS

Construction 3
The T40 series is based on an Invarox
ruthenium oxide, the F40 series is based
on a Cermetox® cintered oxide. Both films
are deposited onto high purity ceramic
which are forced-fitted wih brass endcaps.
The resistors are adjusted to value with a
helical cut through the film, and finally a
protective sleeve is fitted to provide
mechanical protection and electrical insula-
tion.

Oil Emmersion

Resistors for use in oil can be supplied
with a lacquer protection and without
sleeve.

Low Inductance Version
Resistors can be supplied using a special
adjustment technique to reduce induc-
tance to a minimum.

DIMENSIONS - INCHES and (mm)

Terminations

Three styles of termination are available to
permit resistors to be screwed together in
a series chain, with the end members
having axial wires for soldering.

Material
Solder coated copper wire.

Pull Strength
1kg

Solderability
The terminations meet the requirements of
IEC 68-2-20, Part 2, Test T,3.2, Solder bath
method (270°C)

Screw Terminations
Styles KU and TU

All Caps are tapped UNF-10x .165(4.2)
deep (full depth thread).

UNF-10is 32 TPI, 60° thread angle, .186
(4.2) #+.003 (0.07) outside diameter, .151
(3.83) core diameter.

All style KU and TU resistors are supplied
with a single .312 (8) long screwed brass
coupling stud.

Marking
Legend marked with type resistance value,
tolerance and date code.

Solvent Resistance

The protective sleeve provides excellent
resistance to all normal industrial cleaning
solvents.

Flammability

The protective sleeve is flame retardant
within the terms of DEF5011, Test No. 7,
Fire Risk.

1.25 (32) min.

il

x 032 (8) min. 7

Length Diameter
Type (L) (D)
T43D 1.00 (25.4) 331 (8.4)
T44D 2.00 (50.8) 331 (8.4)
T48D 5.90 (150.0) 331 (8.4) L
T43KU 1.20 (30.2) 334 (8.5) . o
T44KU 2.10 (53.2) 334 (8.5) ﬁ-ﬂ»— Ta4DU—
T48KU 6.00 (152.4) 334 (8.5) Lﬁ
T43TU 1.28 (32.6) 334 (8.5)
T44TU 2.20 (55.6) .334 (8.5) # L
T48TU 6.09 (154.8) 334 (8.5) :
- T44TU
F43D 1.00 (25.4) 331 (8.4)
F44D 2,00 (50.8) .331 (8.4)
F43KU 1.20 (30.2) 334 (8.5)
F44KU 2.10 (53.2) 334 (8.5)
F43TU 1.28 (32.6) 334 (8.4)
F44TU 2.20 (55.6) .334 (8.4)

e D
G ta——{}—

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902

52




_OQIRC

T40/F40 ELECTRICAL DATA

Rated Limiting Peak
Dissipation Element Voltage
in air Resistance Range Voltage DC or AC
Type at 20°C DC or AC RMS (KV)
(watts) (DV)
T43 1.5 1K() to 4G() ks 6
T44 3.5 1K() to 15G() 14 10
T48 10.0 1K() to 45G() 50 10
F43 0.7 2M() to 100G() at +5%, + 10% < 6
2M() to 5G) at +2%
F44 1.3 2M() to 150G() at +=5%, * 10% 14 14
2M() to 5G() at +=2%
ENVIRONMENTAL DATA
Manufactured Values Thermal Impedance
Available in any value within the specified Load Life

range.

Standard Selection Tolerances
T40: =1, 2, and 5% over the full resis-
tance range: measured at 100V dc max.
Closer tolerances available. F40: +2%,
5%, 10%. Measured at 100V dc.

Derating

T40: Derate linearly from rated dissipation
at 20°C to zero at 150°C.

F40: Derate linearly from rated dissipation
at 20°C to zero at 100°C.

Temperature Coefficient of
Resistance

T40: (-55°C to + 150°C) The TCR will not
exceed °100 ppm/°C over the full resis-
tance and temperature range. Lower TCR
can be supplied.

F40: The temperature coefficient is typical-
ly within the range -1500 ppm to -2000
ppm/°C.

Insulation Resistance
Greater than 10'3()

Type | T43 IT44| T48 |F43 |F44

(°C/Watt)| 31 |27| 13 |44 |33

Voltage Coefficient

T40: The effect on the measured resis-
tance value is less than 1 ppm per volt ap-
plied.

F40: The combined effect of voltage and
self-heating is negative and accurately
retraceable. The effect is dependent upon
resistance value and will be within the
range -5% to -9% when the limiting ele-
ment voltage is applied.

Noise

The noise voltage has been measured in
accordance with IEC 195, using applied vol-
tages up to 250V. Noise is typically less
than 2.5 V/V per decade of frequency.

Low Inductance Version

For those applications requiring minimum
inductance, a specially adjusted version is
available.

APPLICATION NOTES

The wire terminations should not be bent
closer then .059 (1.5) from the body, and
the recommended minimum bend radius is
.039 (1).

Care should be taken to prevent the resistor
marking from being abraded while cleaning
solvents or their vapors are present.

Due to the high voltage which can appear
between the endcap and any adjacent
metal part, resistors should be mounted at
an adequate distance from other conduct-
ing parts.

An appropriate number of resistors may be
screwed together as a stick to provide an as-
sembly which will be capable of

withstanding any desired voltage, provid-
ing that no individual resistor is subjected
to a greater stress or power dissipation than
is recommended in this data sheet, and
that appropriate anti-corona devices are
fitted.

For some high voltage applications it is re-
quired to immerse the components in oil or
gas to reduce the effects of corona and sur-
face tracking. A special lacquer protected
version to the resistor is available suitable
for immersion in transformer oil or SF6.

When resistors are required to be potted,
the preferred medium is a silicone com-
pound.

T40: 1000 hours at rated dissipation in
20°C ambient: AR typically better than
0.3%.

F40: 1000 hours at rated dissipation in
20°C ambient: AR typically better than 1%..

Shelf Life
T40: 12 months AR typically 0.3%.
F40: 12 months AR typically 0.5%.

Temperature Range

T40: -55°C to 150°C. Due to the possibility
of surface condensation it is recommended
that high voltages are not applied to resis-
tors in conditions of high humidity.

F40: -55°C to 100°C. Due to the possibility
of surface condensation it is recommended
that high voltages are not applied to resis-
tors in conditions of high humidity.

MATCHED SETS

Matched sets can be supplied for use as
precision voltage dividers. These may be
screwed together to form sticks and, by
selecting the type of termination, a wire con-
nection can be provided at each end of the
stick. Voltage or resistance ratios up to
1000:1 with an accuracy of =1% or =2%
are available.

TCR can be matched to 10 ppm/°C,
depending on ratio and temperature range.

HOW TO ORDER:
Sample Part No.:

T44 - TU - 1 Meg - =5%

IRC
Type-

Power
Termination
Resistive Value

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.
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‘x = ﬂ 1 TACE High voltage thick film element

1 aH-V( 'L.T%%G = Snap-in chassis mount

OCUS RESISTOR =

Rear
— (Note A)
. Screw driver or ’

» 3kV voltage rating allen adjust ~ #8
» Resistance ranges from 1 megohm ¥

to 100 megohms

» Rated 1 W at 65°C, derated to 0 at 105°C

» Potential applications include electrostatic
copiers, CRT displays, computer terminals,
video games and instrumentation

» Thick Film element

Front /

Flame retardant
(Note A)

polyester housing
|
J

a

Cermet solderable termy G 4

Rigid ceramic substrate

SPECIFICATIONS POWER DERATING
1.0
Resistance Tolerance: Temperature Coefficient
Standard: +20%; Special: +10% (-55 to +105°C) 200 ppm/°C
Voltage Rating: Voltage Coefficient: - N
Across end terminals: Less than 10 ppm/V '
3000 VDC; Mounting plate to Rotational torque: 1 - 8 in. oz. .
terminals: 7500 VDC Molded Materials: SE-O Rated 2 \
Tapers Available: Linear only Environmental Performance: 80 \
+20% Terminal Minimum Load Life: Maximum AR after 3
Resistance (Both Ends of 1000 hours at 65°C +5% S \
Rotation): Rotational Life (No Load): 25 \
10% of total resistance maximum Maximum AR (after 240 hours
at 40°C and 90-95% R.H.) =5%
55 65 75 85 95 105
DIMENSIONS - IN. and (mm) Aiblent Tempsraturs °C)
1.612 +.020
—
1.060 +.030 ;_‘_—;ﬁ}D 281 £.010 a0 ' .
(26.9 +.762) x—| 044 (7.14 £ 25] " " Note: Available with leads for
(102) - o 11 PC board mounting.
320 +.030 ] =
320 . u . MEDIUM STRAIGHT
(8.18 £.762) 350 250 +.010DIA.  KNURL
500 e (8.89) (6.35 +.25 DIA) VAO54 VA047
(12.7) DIA. 03
DIA. ¢ 1.03 (26.2) —» HEX SLOT .102 =.002 e
(REF.) ACROSS FLATS 20
' 25.9 =+.050) ' 5?
940 170 '
577 +.015
r—(23.9)—’lfi.az) (14.7 =+ .38)
700 +.015 ®- )
{118 = .38)
| .100 +.015
(2.54 -+.38) .
F
_,] L"’—L‘%’L i .(%t);op(ongl)E gm. HOLE
THICKNESS L .500 +.062
1.000 +.02
AP 7S 020 ~ (35:4 +.020) e 500 £.062 — L 040
(9.53 +.508) i
Note A: When ordering optional shaft,
specify insertion from front or rear

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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PRECISION
MIL-QUALIFIED
METAL GLAZE

RESISTORS

1/8 watt to 3 watts

1 ohmto 5.1 megohms
0.5% to 5% tolerance; 0.1% in selected ranges

+25 ppm/°C to +200 ppm/°C

Digital or color code marking per MIL-R-22684 (RL),
39017 (RLR), 55182 (RNC), 10509 (RN)

Spiralled or laser helixed
to resistance value, tolerance

High temperature soldered
termination-lead assembly

30-70 electroplated

copper leads \‘

Tough molded jacket.

RG 1/8 types have glass-

filled conformal jacket.

Metal Glaze thick film
element fired at 1000°C
to solid ceramic core.

SPECIFICATIONS
IRC Power | MIL Power | Max IRC MIL Approved
IRC MIL Tol T.C. Rating Rating Volt.| Resistance Resistance Nominal (Dimension
Type Type Marking (%) | (ppm/°C)| (watts) (watts) Rtg. Range Range Size Code
RG1/8’ - Band 2,5 200 1/4 @ 7o:c - 200 | 4.3() to 1.5M() - 1/8W 1
RG1/4 = Band 5 200 12@79°C 250 | 4.3() to5.1M() - 1/4W 4
RG1/2 Z Band 5 200 1@70°C - 350 | 4.3() to5.1M() - 1/2W 5
RG1 2 Band 5 200 1@70°c 2 500 | 4.3() to5.1M() - 1w 7
To-50! = Stamp 5,1 100 1/4 @ 70°C . 200 | 10{)to 1M{) - 1/8W 1
T2-50! RN50C Stamp 51 50 1/8 @ 70°C - 200 | 10{2to 1M 10§ to 100k{) 1/8W 1
Te-50' 4 Stamp 5.1 25 1/8 @ 70°C - 200 | 10210 1M ! 1/8W 1
TF-05' - Band/Stamp | 1,2,5 100 1/4 @ 70°C > 200 1Q 10 9.9() . 1/8W 1
TF-07 - Band/Stamp | 1,2,5 100 12@ 79°C = 250 [ 1{)t00.8() - 1/4W 4
TF-20 - Band/Stamp | 1,2,5 100 1@70°Cc - 250 | 1Qto9.e x 1/2W 5
GF-55 Flame Resist 3 Stamp 1 50, 100 12 @ 70°%C - 250 40 o 2m) - 1/4W 4
GF-07 Flame Resist 2 Stamp 2,5 100 12@70°C - 250 40 to 2m() - 1/4W 4
GF-60 Flame Resist 3 Stamp 4 50,100 | 34@70°C : 30 | .a{dto2M() - 1/2W 6
GF-20 Flame Resist Stamp 2,5 100 3/4 @ 70°c - 350 .48 to 2m() - 1/2W 6
GF-3 Flame Resist ® Stamp 1,2,5 200 2@70°C : 750 | 1Qt02M() - aw 9
3@25C
GS-3 - Stamp 1,2,5 50, 100 2@ 7020 - 1000 1{) to am{) - 3w 9
3@25%c
RGO7 RLO7 Band 2,57 200 12@70°C | 1a@70°c | 250 | 43Qto51MQ | 510 10150k | 174w 4
RG20 RL20 Band 257 200 1@70°C 172@70°c | 350 | 43{0to5.4ME) |  43Qdtoa70k() | 172w 5
RG32 RL32 Band 2.5 200 1@70°C 1@70°c | 500 | 4.3()to5.1M{) 10() to 1M{) w 7
RGRO5' RLR05/S? Stamp 1,2 100 1718@70°C | 18@70°c | 200 | 10{) to 300k{) 10{) to 300k} | 1/8W 2
RGRo7 RLRo7/S2 Stamp 1.2 100 174@70°C | 14@70°C | 250 | 1002 03.01M() | 10Qdt03.01M) | 174w 4
RGR20 RLR20/S2 Stamp 1,2 100 12@ 70°C | 12@70°C | 350 |43 03.01M | 43Qto301M | 172w 5
RGRa2 RLR32/s? Stamp 1,2 100 1@70°c 1@70°c | 500 | 10€) to2.7M() 10() to 2.7M() w 7
TO-55 RN55D Band/Stamp | .1,.5,1° | 100 12@70°C | 18@70°c | 200 | 10Q)to3.01M 100 to 301k | 174w 4
T2-55 RNS5C Stamp 1,515 50 1/4@70°C | 110@125°C | 200 | 10{) t03.01M) | 49.9() to 100k{) | 1/aw 4
Te-55 RNSS5E Stamp 1,515 25 174@70°C | 110@125°C | 200 | 1002 t03.01M() | 49.9() to 100K() | 1/aw 4
TO-60 RN60D Band/Stamp | 1,515 | 100 34@70°C | 1/4@70°% | 300 | 10§)to3.01M{) 1082 to 1M{) 1/2W 6
T2-60 RNBOC Stamp 1,515 ] s0 12@70°C | 18@125°C | 250 | 10{2t03.01M() | 49.9() to 499 1/2W 6
T9-60 RNBOE Stamp 1, 5, 15 25 12@ 70°C | 1718@125% | 250 | 10QQt03.01ME) | 49.80dto 400k ) | 172w 6
TO-65 RN65D Band/Stamp | 1, 5, 15 100 1@70°% 12@70°c | 350 | 10{2to0 3.01M() 108} to 1M W 8
T2-65 RNB5C Stamp 1,519 50 12@70°C | 1/4@125°C | 300 | 10{)to3.01M{} 49.9() to 1M{) 1W 8
T9-65 RNB5E Stamp 1,515 25 12@70°C | 1/4a@125°C | 300 | 102 to 3.01M() 49.9() to 1M{) 1W 8
THso! RNC50H/S2 Stamp 1 50 1/20@ 125 °C | 1/20 @ 125°C | 200 | 102 to 301k} 100d o301k} | 1/8w 3
Tkso! RNC50K/S? Stamp 1 100 |120@125°C| 120@125°C | 200 | 10{) to 301k() 10Q 10301k} | 1/8W 3
TJ50" RNC50J/S° Stamp 1 25 1/20 @ 125°C | 1/20 @ 125 °C | 200 | 10{) to 301k() 1002 to 301k} | 1/8W 3
TH55 RNC55H/S® Stamp 1,514 so 110@125°C | 110 @ 125°C | 200 | 10§} to 2M{) 10{) to 2m{) 1/4W 4
TKS5 RNC55K/S? Stamp 1,514 100 110@125°C | 110 @ 125°C | 200 | 10§)to 2m{) 1002 to 2m() 1/4W 4
TJ55 RNC55./5% Stamp 1,.5,1% 25 1/10@125°C | 1710@ 125°C | 200 | 102 to2m{) 10{) to 2m{) 1/4W 4
TH60 RNC60H/S2 Stamp 1,.5,18 50 1/8@125°C | 1/8@125°c | 250 | 10{) to 3.01M{) 10{) to am{) 1/2W 6
TK60 RNC60K/S? Stamp 1,51 | 100 1/8@125°C | 1/8@125°C | 250 | 1002 to3.01M) | 10Qt03.01MQ | 172w 6
TJ60 RNC60J/S? Stamp 1,519 25 1/8@125°C | 18@125°c | 250 | 102103.01M) | 10Qt03.01MQ | 172w 6
THE5 RNCB5H/S? Stamp 1,.5,18 50 1/4@125°C | 174@125°%c | 300 | 10Q2t03.01M ) | 10£) to 3.01M() w 8
TKe5 RNCB5K/S2 Stamp 1,518 | 100 1/4@125°C | 1/4@125°C | 300 | 108dt03.01mM{) | 10£) to 3.01M() W 8
TJ65 RNC85.J/52 Stamp 1,.5,15 25 174@125°C | 174@125°% |300 | 10d to3.01m ) | 10£) to 3.01M() W 8

Only available in F tolerance above 2M().
Only available in F tolerance below 49.9() and above 2M().
"Contact factory for values above 5.1M()

Conformally coated construction on all 1/8W nominal size resistors.
2Failure rate symbol; S = .001%/1000 Hours at 60% Conf.

3Contact factory for details of flame-resistant specifications.

“Only available in F tolerance above 1M().

INTERNATIONAL RESISTIVE COMPANY, INC.
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RG "TO" FILM TEMPERATURE RISE

GS-3 SURFACE TEMPERATURE RISE

COMMERCIAL POWER DERATING

120 T r 200 100
RG 1/8W &
| 2 5 ‘
3 : /\ g 2™ RG1/8, RG1/4, RGO7,
RGO7, TO-55 TO-60* 150 Ba g RG20, TFO7, TF20
V X |
G ~ ' g2% 60 1
80 — 00
= 4 4 = 3 >0 RG32 To/T2 55,
g & °8¢ 60, 65, GS3
2 RG20, RLR20% < 588 N , 65,
& / [ g =2 w0 NN
g o0 i 2 100 EEY
€ / RG32** 3 S = \ N
2 £ 5 N 220
/] § . \
40 74 =
/ L % / 0
/) 70 125 150 175
20 Ambient Temperature (°C)
0 02 04 08 08 10 12 0 25 50 75 100 - MIL SPEC POWER DE?AT"'*G
Applied Power (watts) % of 25°C Power Rating RNSS5, 60, RNSS5, 60, 65C &
*025 in. leads 5 650/ RNC50, 55, 60, 65
$.032in. leads g 80
T M. iy SURGE CAPABILITY € \& \(
o
3 60
150 — : N N\
- \\..‘ § \ \
— i 7N
& AiEmis - s All RL, RLR \ \
7 - -, -
= - ~20 12 war ; . A
Z i
= = !
~ RG. -
é 20 ] 97 114 gy Sy ° 7 125 150 165 175
g HG_OS > S~ Ambient Temperature (°C)
10 P =
P RG1/4 HIGH-FREQUENCY
CHARACTERISTICS
300 sec. 1 msec. 10 msec. 100 msec. 500 msec ”
Surge or Pulse Duration 50()
100
Note: Average power dissipation is not to exceed the 8 3 1N ] I ]
component power rating at 70°C 2 \ N 2kQ
B
B
DIMENSIONS - IN. and (mm) £ N L
£ & A\
5 A
'.__LL_.L_ ] :
l | | & MELSTD)
| e =2 |
] l 1 10 100 1000
LD t BD Frequency (MHz)
ESTABLISHED RELIABILITY MIL SPECIFICATIONS
RLR and RNC products listed above are qualified to the appropriate
] 2 z established reliability MIL Specification.
Dim | Nominal |Body Length |Body Diameter| Lead Length |Lead Diameter Clean
Code| Size BL (mm) BD (mm) LL (mm) LD (mm) Lead (mm)
HOW TO ORDER
1 1/8watt | 0.150 & 0.020 | 0.066 = 0.008 | 1.00 % 0.125 0.016 == .002 0.225
@8t 03) (1.7% 02 (5.4 % 32) .41+ .05) 5.7) Sample Part No.:
2 1/8watt | 0.150F 0.020 [ 0.066 = 0.008 | 1.00 * 0.125 0.016 = .002 0.187 =
RLRO5 (3.8 0.9) (1.7 0.2 (25.4 = 3.2 (0.41 X .05) 4.7) RG1/4 - Z_ZQK' 5%
3 1/8watt | 0.150F 0.020 | 0.074= 0.006 | 1.00* 0.125 0.016 = .002 0.225 o
+ + -+ + ype
RNC50 (3.8 0.3) (1.9 0.13) (5.4 = 3.2) (0.41 % .05 (5.7) See specification
4 1/4watt | 0250% 0015 | 0.090F 0008 | 1.50F* 0.125 0.025 + .002 0.310 table for types
(6.4 0.4) (23% 0.2) (38.1 % 3.2 (0.64 * .05) (7.9) available.
+ + + +
5 1/2watt | 0.390F 0.010 | 0.140F 0.008 | 1.50 % 0.125 0.032+ .002 0.450 Resistance
(©.9* 0.3) (@.6* 0.2) @81 32) (0.81 % .05) (11.4) Standard EIA/MIL
6 1/2watt | 0.390 % 0.010 | 0.140 £ 0.008 1.50 = 0.125 0.025 = .002 0.450 resistance values for
09 0.3 @6=x 02 @8.1 £32) (0.64 % .05) (11.4) metal film resistors.
See specification
7 1 watt 0.562+ 0.031 | 0.190F 0.008 1.50 = 0.125 0.040 £ .002 0.682 table for range.
(143X 0.8) 4.8* 0.2 (38.1 £ 3.2) (1.02% .05) (17.3)
8 fwatt | 0562+ 0031 |0.190% 0008 | 1.50* 0.125 | 0.025* .002 0.682 Tfée'{ﬂ /"f: e
- o = 0
(143% 0.8 (48* 02 (@8.1E 3.2 (0.64 % .05) (17.3) See specification
9 3 watt 0515+ 010 0.225 = .008 1.50 £ 0.125 0.032 = .002 0.575 table for availability.
(13.1 % 0.9 (5.7% 0.2 (38.1% 3.2 (0.81 % .05) (14.6)

INTERNATIONAL RESISTIVE COMPANY, INC.
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THICK FILM 2t gl
TEMPERATURE COMPENSATION & very i, nogiives 8000 PR/’
R ES I STO Rs resistance temperature characteristic

Heat conducting
ceramic substrate

Tin-lead electroplated

copper leads g )/
Negative temperature Coefficient \ = '
Superior Linearity a
Effective compensation for positive TC / plate-on nickel termination
devices, semiconductors, & copper High temperature
Ultra miniature soldered termination
Stable thick-film technology

High conductivity

APPLICATIONS LINEARITY RESISTANCE VS TEMPERATURE
Compensates transistors, diodes, sensors, £ ok
transducers, hall devices, microprocessors, o 1.6 °C g RinQ’s
strain gauges. Proven in automotive under- &
hood L?se.g E 1.4 o gl e
SPECIFICATIONS £ . s g
Temperature Coefficient: -0.30%/°C I 12N -20 -4 1139.3
(minus 3000 ppm/°C @ 25°C) ° A 410 +14 1106.3
Resistance Ratio: R25°C/R125°C = 1.37 = 10 NG 0 +32 1074.6
Linearity: Less than 1.2% deviation per o N +10 +50 1044'1
100°C (typical over range from -55°C g g +20 +68 1014'5
to +175°C) 7 : +25 +77 1000.
Standard Resistance Values @ 25°C: a \\ +30 +86 gggg
740, 1K) and 10K(). Others available. @ 6 +40 +104 956.7
Standard Resistance Tolerance @ 25°C: +50 +122 928.2
+2%, £5%, =10% =50 '0° 50° 100° 150° 200° +60 +140 900'2
Operating Temperature Range: Temperature (°C) +70 +158 872.3
-55°C to +175°C +75 +167 858.7
High Temperature Stability: 2000 Hours at CURVE TOLERANCES (=) +80 +176 845.2
175°C, less than 0.5% AR +90 +194 818.8
Time Constants: 7.4 sec for RGT-1, 2.9 sec Temperature | GTol. | JTol. | KTol +100 +212 793.2
for RGT-2 (Time to achieve 63.2% of an +110 +230 768.5
applied step-change in temperature in still air) o o & +120 +248 74 '1
Dissipation Constants: 8.1 mW/°C for RGT-1, S5C STF i 05 s +125 +257 732:0
4.7 mW/°C for RGT-2 (Power required to -15°C +9°F 4.5% 7.5%| 12.5% +130 +266 723.2
ra_xise sensor temgerature 1°C in a still 0°C +32°F 3.6% 6.6%| 11.6% +140 +284 703.7
air ambient of 25°C) = s = = = +150 +302 685.8
Element: Fused thick-film composition 25°C 77°F | *2% | *5% *10% +160 +320 669.3
Substrate: Solid-core alumina ceramic 50°C 122°F 2.5% 55%| 10.5% +170 +338 653.8
Lead Pull: 5 pounds for 5 sec. o o o o +180 + 356 639.7
Resistance to Soldering Heat: 350°C for 3.5 7S AgrE iy vl b +230 +446 582.9
sec. (MIL-STD-202E, Method 210A, Cond. A, 100°C 212°F 3.5% 6.5%| 11.5%
v SZ,SA::L) bility: 230°C for 5 125°C 257°F 4.0% 7.0%| 12.0% "'hBased on actual measurements of resistors
ea olderability: or 5 sec. £ o - o o that were 1000 ohms at 25 C
(MIL-STD-202, Method 208) 150°C 302°F 4.5% 75%| 12.5%
Marking Resistance to Solvents: 175°C 347°F 5% 8% 13% HOW TO ORDER
MIL-STD-202 Method 215

Sample Part No.:

DIMENSIONS - IN. and (mm) RGT-2-103-G
} BTl

LD IRC Type

-+— Size

See 2 sizes available

_‘ T at left
BD b LL ’\ Resistance Value

2 Digit range and 1

IRC Body Length Body Diameter Lead Diameter Lead Length Digit Multiplier
Type BL BD LD LL
Tolerance
— DOy -— ey {o)
RGT-2 150 (3.81). .066 (1.70) 016 (0.41) 1.0 (25.4) G=2%, J=5%, K=10%
RGT-1 250 (6.35) .090 (2.29) .025 (0.64) 1.5 (38.1)

INTERNATIONAL RESISTIVE COMPANY, INC.
57 P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902



_QURC

RADIAL LEAD
MOLDED
METAL GLAZE
RESISTORS

Take up half the PC board area of
comparably rated axial-lead
resistors

Project 0.39 in. from the board
surface when installed

Can be placed individually, or
grouped in rows, in any direction
on standard predrilled PC boards
Available on carrier tape and are
auto-insertable with existing
equipment

*Manufactured in West Germany

Contains Metal Glaze
thick film element fired
at high temperatures on
an alumina slug

N

Four-band color code on top
for easy identification

Rectangular,
molded synthetic resin case

—__ Base dimensions slightly less
than .1 in. wide by .2in. long

Leads spaced on .1 in. centers

SPECIFICATIONS

Resistance Range:
10 ohms to 1 megohm
Tolerance (E96, E24):
+1%, 2%, 5%
Temperature Coefficient:
+50, =100 ppm/°C
Voltage Coefficient:

TEMPERATURE RISE

Temperature Range: 2

-55°C to + 155°C for 56 days, /
74
Type Sy /
30

-65°C to 75°C

H
o

Stability 70°C, 5000 h: +0.5%
Damp Heat steady State (40°C, 90
to 95% R.H., 56 days, 5 VDC):

Temperature Rise (°C)
N
o
Y
\\

Less than 30 ppm/V 1.0%
Max. Continuous Working Voltage: Failure Rate (V° = 155°C): 7
350V RMS x 10%h / Type 525
Dielectric Withstanding Voltage: 10 /4
1000V RMS min. STANDARDS
Insulation Resistanc‘:‘e:
Greater than 10° Megohms, Electrical properties according to 0 01 02 03 04 05
except top surface MIL-R-22684 Power Rating (watts)
Power Rating: 1/2 watt at 70°C
DIMENSIONS - IN. and (mm)
Type 525-0 Type 525-6 Type 525-7 Type 526-0
0.20 0.20
i‘ (5) ’\ ©
T e ! | T
0.35 0.39 0.39 0.29
(©) (10) | (10) 065, ' (7.3)
‘* | Lyl !
e
3
| 0.30 ' iy 016 zj i -
0.03 1l (7.5) 0(‘62)3 \ W) Aty
(0.73) L J . le—0.10
_L e (2.54)
0.20 0.20
0.10 (2.5) * (5.08) lq— 608 o oer T
i :
0.14 (2.45)
(35)

INTERNATIONAL RESISTIVE COMPANY, INC.
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RN GENERAL-PURPOSE EQUIVALENT
METAL FILM

5 band color code identification

Sputtered

Metal film

element on

ceramic core ——_

" Multiple coating system,

b high contrast overcoat
Electroplated solder \

copper leads Round steel cap with
lead assembly butt welded

Metal film stability
+1% tolerance standard-
2%, 5% available
+50 ppm/°C, =100 ppm/°C T.C.
10 ohm to 1 megohm
Meets or exceeds MIL-R-10509 and R-22684
E.l.A. Standard Color Code System

Helixed to
resistance value

SPECIFICATIONS

Type GP50 1/8W GP55 1/4W GP60 1/2W GP65 1W GP70 2W
Resistance, Standard @ 100 ppm 51,100 - 511K 1002 - 1M 10() - .2M 5110 - 1M 5.11(2-5.11M
Tolerances, Standard 1% 1% 1% 1% 1%
Power Rating 1/8W 1/4W 1/2W 1w 2W
Maximum Continuous Working Voltage 200 250 350 500 500
GP Series % Change in Resistance (AR) Mil-R-22684 | Mil-R-10509
Test Style RL ChartC,B
GP50 GP55 GP60 GP65 GP70 Requirement | Requirement
1. Temperature Cycling, -65°C to + 150°C (%) +0.25 +0.25 +0.25 +0.25 +0.25 <1.00 <0.50
2. Low Temperature Operation, -65°C (%) +0.25 +0.25 +0.25 +0.25 +0.25 <0.50 <0.50
3. Short Time Overload (%) +0.25 +0.25 +0.25 +0.25 +0.25 <0.50 <0.50
4. Terminal Strength, 5Ib. pull (%) +0.20 +0.20 +0.20 +0.15 +0.15 <0.50 <0.20
5. Resistance to Soldering Heat, +350°C (%) +0.25 +0.25 +0.25 +0.25 +0.25 <0.50 <0.50
6. Moisture Resistance, Mil Std 202 (%) +1.0 +1.0 +1.0 +1.0 *1.0 <150 <1.50
7. Life 1000 hrs (Rated Power) (%) + 1,0 *+1.0 +1.0 *1.0 +1.0 <2.00 <1.00
8. Shock, 50G, 11ms (%) +0.25 +0.25 +0.25 +0.25 +0.25 <0.50 <0.50
9. Vibration-High Frequency, 10-2000 Hz (%) +0.25 *0.25 +0.25 +0.25 +*10.25 <0.50 <0.50
10. Insulation Resistance >10°Q | =10"°Q| =100 [ =10"°Q| =100 >10°Q) >10°Q)
11. Failure-Rate <10%h| <10®nh| <10%h | <10%h| <10%n
DIMENSION IN & (mm)
Type L D H d
GP50 .150 =+.008 (3.8 +0.2) .059 +.008 (1.5 +0.2) 1.1 .12 (28 +3.0) 018 (0.45)
GP55 .256 =*.020 (6.5 *=0.5) 091 +.012 (2.3 +0.3) 1.1 +.08 (28 +2.0) .024 (0.60)
GP60 .374 +.020 (9.5 +0.5) .126 *.020 (3.2 *+0.5) 1.1 .08 (28 *+2.0) .024 (0.60)
GP65 512 +.039 (13 +1.0) 177 £.020 (4.5 =0.5) 1.5 +.12 (38 £3.0) .031 (0.80)
GP70 669 +.039 (17 +1.0) 217 £.028 (5.5 £0.5) 1.5 .12 (38 £3.0) .031 (0.80)
DIMENSIONS - IN and (mm) POWER DERATING HOW TO ORDER
100 Sample Part No.:
_ - N GP55 - TX - XXXX - 1%
_;_ y § \ IRC Type
r::aﬂm;_l: 5 60 TC TO = 100 ppm
e & T . 4_7 S0 T2 = 50 ppm
- ?’ 2 Resistance Value
\ Standard MIL resistance code

40 60 80 100 120 140 160 Tolerance

Ambient Temperature (°C)

*Made in Far East

INTERNATIONAL RESISTIVE COMPANY, INC.
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LOW TC INDUSTRIAL
PRECISION METAL
FILM RESISTOR

Cost effective

Proven conformal coating system
Proven IRC metal film stability
High volume production capacity

Economical conformal coat
designed for high
volume production

Proven Ultra-Stable
Metal Film System

Reliable cap & lead
assembly

Reduced size for greater board density

SPECIFICATIONS

The cost effective CM Series of resistors is a
result of proven IRC resistive film technol-
ogy combined with state of the art high
speed production equipment, and the latest
resistance measurement systems. Perfor-
mance is documented by extensive environ-
mental test data.

The series utilizes an improved sputtered
film system and mechanically superior cap
and lead construction. CMs offer the most
cost effective solution to ultra stable circuit
needs. This product line covers virtually all

tolerances, and temperature coefficients, re-
quired for precision resistor applications.

Matched sets of CM Series resistors provide
the ultimate in resistor matching and
temperature coefficient tracking. Matched
sets with *.01% ratio tolerance and *+2
ppm/°C temperature coefficient tracking are
available. Consult your IRC Sales Office for
details.

RESISTANCE RANGE VS. TEMPERATURE COEFFICIENT

TCR, ppm/C 5

10 15 25 100

Resistance Range, ()

10 - 300K 10 - 350K

10 - 500K 10-1Meg | 10-5 Meg

CM MATCHED SETS

Ratio to TC Tracking Ratio
Master to Master Accuracy
14 2 ppm .01%
10:1 2 ppm .02%
100:1 2 ppm .02%
1000:1 4 ppm .04%

Absolute TC and tolerance per product used.
Tracking over the temp. range 0° to 70°C.

PERFORMANCE DATA

Custom screening of sets available -

Test Conditions Per MIL-R-55182, Except Where Noted Typical AR
1,000 Hour Loadlife (Rated Power @ 85°C) *0.02
Humidity +0.04
Thermal Shock (Tested Per Method 107, +0.01
MIL-STD 202, Condition F)

Effect of Solder (Tested Per Method 210, MIL-STD 202) *+0.01
Dielectric Withstanding +0.01
Shock and Vibration +0.01
Short Time Overload +0.01
Insulation Resistance 10,000 Meg
Noise Index —30dB
Voltage Coefficient .05 ppm/Volt
1-Year Shelf Life +50 ppm

DIMENSIONS - INCHES and (mm)

1.50+.125 .250+.031
(38.1+3.175) (6.35+.787)
Vi N
’ | = J
) - W gt

.088+.010 (2.235+.254)

.025 ?22 AWG) (.640)

PACKAGING:

Bulk Package: 250/Pack Lead Tape & Reel: Per EIA Spec RS-296D. Special lead tape & reel
and anti static packaging available; consult factory.

RESISTANCE RANGE:
10() to 5 Meg{) (see chart below)

TEMPERATURE COEFFICIENT:
5 ppm/°C to 100 ppm/°C
(see chart below)

POWER RATING:
1/10 watt @ 85°C
(see Power Derating chart)

MAXIMUM WORKING VOLTAGE: 250 VDC

TEMPERATURE RANGE:
- 55°C to 150°C

POWER DERATING
85°

100
90

80 \
70 \
60 \
50
N
4 A
30

20
N
10 A\

0

Percent of Rated Wattage

70 80 90 100 110 120 130140150
Ambient Temperature (°C)

HOW TO ORDER
Sample Part No.:
CM55 T13 100K 0.1%
IRC Type
CMs5
TC
T16 (5 ppm) T9 (25 ppm)
T13 (10 ppm) T2 (50 ppm)
T10 (15 ppm)  TO (100 ppm)

Resistance

Standard EIA/MIL values

for metal film resistors, see specification
table

Tolerances
01%, .05%, .1%, .25%, .5% and 1%

INTERNATIONAL RESISTIVE COMPANY, INC.
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ULTRA-PRECISION
METAL FILM RESISTOR

IRC developed bulk property

metal film element on
ceramic substrate

High reliability

Ultra low temperature coefficient
Non-measurable noise

Superior moisture performance
Tailored or standard values
Highest stability metal film available
Matched sets and networks

Cap and Lead Assembly

Electroplated
copper lead

Permanent digital marking

\ Rugged multiple coat,
epoxy mold jacket protection

Laser adjusted to
resistance value, tolerance

The MAR resistors meet the need for an
ultra precision metal film resistor with
characteristics that are superior to other
precision resistor techniques. Among these
are higher reliability, lower inductance,
smaller size for a given power rating, and
cost effectiveness.

SPECIFICATIONS

Proprietary organic undercoats and void
free mold jacket provides superior protec-
tion for the harshest manufacturing environ-
ment. This rugged enclosure system as-
sures long term installed stability and
reliability. Matched sets of MAR resistors
are available, which provides the ultimate in

resistor tolerance matching and tempera-
ture tracking. Resistance matching to
+.005% and temperature coefficient track-
ing as low as * 1 ppm/°C in modular as-
semblies of resistors.

“g:iﬁ:f:n?::'g,:é?) Resistance Range () by TCR Class
Power
IRC Rating Voltage
Model 1-.1% .05-.01% T2 T9 T10 T13 Ti6 @ 85°C Rating
MAR3 10-1M 10-150K | 10-1M 10750K | 10-250K | 10-150K | 10-125K 1/20W 200 V
MARS 10-3M 10-250K | 10-3m 101.5M  |10s00k | 10350k | 10-300K 1/10W 250 V
MAR6 10-5M 10-500K | 10-5M 10-3M 10-1M 10-700K | 10-500K 1/8 W 300V
MAR7 10-10M 10-1M 10-10M 10-5M 1035M | 10-15M [ 10-1m 174 W 500 V

DIMENSIONS - IN. and (mm)

IRC Body Length Body Dia. Lead Length Lead Diameter
Model BL BD LL LD
MAR3 .191 (4.85) .082 (2.08) 1.00 +.062 (25.4 +1.57) .016 (.406)
MARs | 281(7.14) | .102(259) | 1504 125 (38.1 +3.18) .025 (.635)
MAR6 425 (10.8) .155 (3.94) 1,50 +.125 (38.1 +3.18) .025 (.635)
MAR7 650 (16.5) .195 (4.95) 1,50 +.125 (38.1 +3.18) .025 (.635)

R —— n L1
i =l
L 7. B D Q . |
F
— LD BD
PERFORMANCE DATA POWER DERATING
Test Conditions Per 100 85°
MIL-R-055182, Except Typical
Where Noted AR% 90
o \

1,000 Hour Loadlife +0.02 o 80

(rated power @ 85°C) = 70 A,

Humidity +0.04 2

Thermal Shock - 60

(tested per method 107, % &5

MIL-STD 202, Condition F) +0.01 [0

Effect of Solder S5 40 N\
(tested per method 210, =

MIL-STD 202) +0.01 g 30

Dielectric Withstanding +0.01 > 20

Shock and Vibration +0.01 a N
Short Time Overload +0.01 10

Insulation Resistance 10,000 Meg

Noise Index <-30dB

Voltage Coefficient <.05 ppm/Volt °
1-Year Shelf Life +30 ppm Ambient Temperature (°C)

*The MARS resistor is qualified to Charac-
teristics H, J and K and to Tolerances B, D
and F of MIL-R-55182 (E). Approved resis-
tance range is 49.9() to 150K(). Higher
resistance ranges are available; consult fac-

tory.

HOW TO ORDER
Sample Part No.:

MAR6 - T16 - 15K - 0.02%

IRC

MARS3 (1/20 watt at 85°C),
MARS (1/10 watt at 85°C),
MARS (1/8 watt at 85°C) or
MAR? (1/4 watt at 85°C).

TC

T16 $i5 ppm/°C)
T13 (%= 10 ppm/°C)
T10 (£ 15 ppm/°C)
T9 (%25 ppm/°C)
T2 (%50 ppm/°C)

Resistance

Standard EIA/MIL values for
metal film resistors.

See specification table for range.

Tolerance

70 80 90 100 110 120 130140150 +0.01%, +0.02%, +0.05%, +0.1%

+0.2%, +0.25%, *0.5%, 1%
See specification table for availability.

INTERNATIONAL RESISTIVE COMPANY, INC.
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ULTRA-PRECISION
METAL FILM RESISTORS

High power ultra-precision resistor
Tight temperature coefficient

High reliability construction
Tolerance to +0.005%

Rugged solid epoxy encapsulation

Custom reliability screening available

NOTE: See MAR Series for
construction features.

The MARA40 Series of ultra-precision resis-
tors combines the benefits of proven IRC
metal film reliability, non-measurable noise,
and superior frequency response with very
low temperature characteristics, convenient
radial lead design, and efficient use of
printed circuit board "real estate".

The shelf life and load life stability charac-
teristics are derived from our expertise with

the MAR Series of axial leaded resistors.
The physical size coincides nicely with the
military standard RNC90. The internal con-
struction utilizes the high reliability, "end
cap" technology of the MAR. In short, the
design engineers can take an effective step
towards product reliability and long, service-
free life, by specifying the MAR40. The
MAR40 may be specified to any custom
value needed and/or purchased in matched

sets with tolerances placed on the nominal
ratios and close tracking of temperature
coefficients.

The MARA40 ultra-precision resistor can be
made to exact specifications without the
usual delays in delivery of prototypes. The
flexibility of the MAR40 manufacturing
process allows quick response to customer
delivery.

SPECIFICATIONS
Power
Rating Voltage
IRC TC Standard Temperature Standard Resistance Range Resistance @ 85°C Rating
Type Code Coefficient (ohms) Tolerance (watts) (volts)
MAR40 | T16 0 +5ppm/°C 0 to 60°C 20-250K 0.005, 0.01, 0.3 250
0 =10 ppm/°C -55° to 125°C 0.02, 0.05,
0.1,0.25,
MAR40 | T18 0 =2ppm/°C 0 to 60°C 20-250K 0.5, 1.0 0.3 250
0 =5 ppm/°C -55° to 125°C
PERFORMANCE DATA POWER DERATING
5 85°
Test Conditions per MIL-R-55182, Except where noted Typical AR% ‘gg N
9 N
o 80
1000 Hour loadlife (Rated power at 85°C) +0.02 £ 70 N
Humidity +0.04 = A
Thermal Shock +0.01 £ 5 y
(Tested Per Method 107, MIL-STD 202, Condition F) s 40 AN
Effect of Solder (Tested Per Method 210, MIL-STD 202) | *+0.01 E g0
Dielectric Withstanding Voltage +0.01 § 20 \
Shock and Vibration :—:88} 10 N
Short Time Overload =} 0
Insulation Resistance 10,000 Meg e N O
Noise Index -30 dB
Voltage Coefficient 0.05 ppm/Volt HOW TO ORDER
1-Year Shelf Life +30 ppm Sample Part No.:

DIMENSIONS - INCHES

1.00 MlN.—¢1

150
HX?(. +.010 '1:9810 % D.x.015
- = 1*[ Wi
2. i ¥
o

MAR40 - T16 - 91K - 0.02%

IRC Type

Temperature Coefficient
T16 (£5 ppm),
T18 (=2 ppm)

Resistance Ranges
See table above

Tolerance
+1%, +.5%, +.25%, +.1%
+.05%, +.02%, +.01%, +.005%*

=+ .005% tolerance available; consult factory.

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC e TLX:

46.9902
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ULTRA-PRECISION
THIN FILM DISCRETE
RESISTOR

1/20 watt to 1/4 watt
10 ohms to 3 megohms

Tolerances from +0.01% to +1.0%;

Ratios to 0.005%
TCs of +5,
Tracking to 1 ppm/°C

+10and =15 ppm/°C;

Digital marking

IRC developed bulk property
metal film element on
ceramic substrate

Cap and Lead
Assembly TT——

Laser adjusted to

Electroplated
copper lead

Rugged multiple coat,

epoxy mold jacket protection

resistance value, tolerance

The performance of most precision resistor

Series is recommended for most critical ap-

ENVIRONMENTAL PERFORMANCE

circuits requires that the relationship of all plications.
the resistors used be held to exacting Test Conditions per
tolerances in relation to each other. This Specifying matched resistor sets requires MIL-R-55182, except Typical AR
tight tolerance relationship can be ac- that the resistance ratio tolerance be where noted
complished in two ways. One is to specify specified along with allowable absolute
absolute tolerances so that no resistor can tolerance; and the temperature coefficient 1,000 Hour Load Life +0.02
deviate from any other resistor by more tracking tolerance be specified with the (Rated Power at 85°C)
than twice this tolerance. The other is to basic TC. Humidity +0.04
specify matched sets of resistors where the Thermal Shock (Tested +0.01
relationship between resistors, rather than Two examples of specifying matched sets per Method 107 MIL
absolute tolerances, is tightly controlled. In are shown below. Other design considera- -STD 202, Condition F)
many designs, the absolute values are not tions permitting, it is more economical to Effect of Solder (Tested +0.01
so critical as the maintenance of a precise specify ratios to a reference resistor than to per Method 210, MIL
relationship among the set during chang- each other. However, if required, the MAR -STD-202)
ing ambients. series offers the inherent precision and Dielectric Withstanding +0.01
stability for either method. Shock and Vibration
Matched resistor sets using the MAR series Short-Time Overload +0.01
of resistors provide a decade or greater im- A knowledge of the availability of these two Insulation Resistance +0.01
provement in performance at significantly ways to achieve extreme stability offers op- Noise Index 10,000 Meg
less cost than individually specified resis- tions to the designer which may prevent Voltage Coefficient -30dB
tors. While others of our resistor products overspecifying, with attendant economic 1-Year Shelf Life +0.05 ppm/volt
can be specified as matched sets, the MAR considerations.
SPECIFICATIONS
Resist Ra
BeySl‘?;:faence%glaegsl) Resistance Range () by TCR Class
Power
IRC Rating Voltage
Model 1-.1% .05-.01% T2 T9 T10 T13 T16 @ 85°C Rating
MAR3 10-1M 10-150K 10-1M 10-750K 10-250K 10-150K 10-125K 1/20W 200V
MAR5 10-3M 10-250K 10-3M 10-1.5M 10-500K 10-350K 10-300K 1/10W 250 V
MAR6 10-5M 10-500K 10-5M 10-3M 10-1M 10-700K 10-500K 1/8 W 300V
MAR7 10-10M 10-1M 10-10M 10-5M 10-3.5M 10-1.5M 10-1M 1/4 W 500 V
DERATING CURVE RATIO ACCURACY AND TC TRACKING SPECIFICATIONS
100 8{7 Ratio to Master TC Tracking 0° to 70°C Resistance Ratio Accuracy
90
2 5 N 141 1 ppm/°C .005%
g N 10:1 2 ppm/°C 01%
S0 \V 100:1 2 ppm/°C 01%
7 60 1000: 1 4 ppm/°C .02%
& = % SPECIFICATION EXAMPLE
s 40
= 30 Resistor |Ohms | Watts | Abs. Tol. % | Abs. TC (ppm/°C) Ratio Tol. Ref. to R1 (%) | TC Tracking Ref. to
§ R1 (pnm/ C)
3 20 N R1 1K 1/8 *1% +25% -
e % \ Re 2K 1/8 +1% *+25% 0.02 5
R3 4K 1/8 +1% *25% 0.04 10
0 R4 8K 1/8 *1% *25% 0.08 20
77 80 9C 100 110 120 130 140 150

Ambient Temperaiure (°C)

INTERNATIONAL RESISTIVE COMPANY, INC.
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THIN FILM

RESISTANCE TEMPERATURE

( SENSING ELEMENT

Proven metal film reliability
Fast thermal response

Positive temperature coefficient
Close tolerance

Superior linearity

Ultra miniature

Exclusive metal film process results in
a very linear, positive, 5000 ppm/°C
resistance temperature characteristi::

Solder Plated OFHC
copper leads

tandard metal film adjustment techniques
afford a wide range of resistances, and
precision tolerances as close as .5%

Reliable welded cap & lead assembly

SPECIFICATIONS

Resistance Range at 25°C
TDM50 - 10 to 1K
TD55 - 10 to 3K

Temperature Coefficient:
+5000 +100 ppm/°C @ 25°C

Tolerance @ 25°C:
+.5%, +1%, +2%, or +5%

( Oper. Temp. Range:
-565°C to +175°C

Interchangeability Accuracy:

+1°C @ 25°C for .5% tolerance
+2°C @ 25°C for 1% tolerance
+4°C @ 25°C for 2% tolerance

Accuracy Limits: +1.5°C for .5%
tolerance (-50C to +100C) -+ 3°C
for 1% tolerance (-50°C to + 100°C)
+6°C for 2% tolerance (-50°C to
+100°C)

Retracking Error:
<.05% of nominal
(-55°C to +175°C)

Resistance Ratio:

Linearity: .2% maximum deviation
from best straight line fit over any
100°C interval between -55°C and
+175°C

Thermal Time Constant
(Time to achieve 63.2% of an ap-
plied step change):

Qil Still Air
TDM50 0.9 sec 3.7 sec
TD55 1.3 sec 5.5 sec

Dissipation Constants:
TDM50 4.2 mw/°C

R @ 125°C/R @ 25°C = 1.56 TD55 6.8 mw/°C
ENVIRONMENTAL PERFORMANCE
Type of Test Maximum AR Typical AR
Thermal Shock (5 Cycles, -55°C to +175°C) 10% 05%
Effect of Solder 15% .02%
Moisture Resistance 25% .10%
Load Life (2,000 hours @ + 125°C) 25% 15%
High Temperature Exposure (2,000 hours @ + 175°C) .50% .25%
Low Temperature Exposure (-65°C) 10% .05%
Dielectric Strength 30% .20%
Insulation Resistance 100MQ
Terminal Strength .05% .020%
Shock 05% .020%
High Frequency Vibration .05% 020%
Short Time Overload (1 watt, 1 minute) 15% .050%
Noise -35dB

INTERNATIONAL RESISTIVE COMPANY, INC.
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TD DIMENSIONS - IN. and (mm)

Body Body Lead Lead
IRC Length Diameter Length Diameter
Type B D A c
TDM50 .191 max .082 max 1.00 +.062 #26 .016
Molded Const. (4.85 max) (2.08 max) (25.4 +1.57) (0.41)
TDM55 .281max .102 max .25 0125 #22 .0253
Molded Const. (7 1 4) (260) (31 45 £3.1 8) (064)
TD55 .281max .098 1.25.:%.125 #22 .0253
(7.14) (2.49) (31/75 +3.18) (0.64)
le. ale B
r l T _.1 {
C 2 % = 5 i =
¥
= C D
Note: TD55 is conformally coated. The drawing represents the envelope of this item.
Slight deviations in outline will occur.
TEMPERATURE VS RESISTANCE (Typical for 10000 Sensor)
Degees Rin Degrees Rin Degrees Rin
Cc Ohms Cc Ohms o Ohms
-55 638.4 +25 1000.0 +105 1438.4
-50 658.8 +30 1025.2 +110 1468.4
-45 679.4 +35 1050.6 +115 1498.6
-40 700.4 +40 1076.4 +120 1529.2
-35 721.6 +45 1102.4 +125 1560.0
-30 743.2 +50 1128.8 +130 1591.2
-25 765.0 +55 1155.4 +135 1622.6
-20 787.2 +60 1182.4 +140 1654.4
-15 809.6 +65 1209.6 +145 1686.4
-10 832.4 +70 1237.2 +150 1718.8
-5 855.4 +75 1265.0 +185 1751.4
0 878.8 +80 1293.2 +160 1784.4
+5 902.4 +85 1321.6 +165 1817.6
+10 926.4 +90 1350.4 +170 1851.2
+15 950.6 +95 1379.4 +175 1885.0
+20 975.2 +100 1408.8
HOW TO ORDER
Sample Part No.: TD55 - 1% - 5000 ppm/°C - 2K
IRC Type Tolerance* Temperature Coefficient* Resistance*
TDM50 = 1/20W @ 70°C ~ +.5%, £1%, £2% 45000 °100 ppm/°C @ 25°C Standard Resistances at 25°C
TD55 = 1/10W @ 70°C or +5% 10 to 3K

* Contact factory for specific
T.C. tolerance and resistance
requirements not shown

above.

INTERNATIONAL RESISTIVE COMPANY, INC.
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ULTRA-PRECISION, HIGH POWER,
HIGH RESISTANCE
( THIN FILM RESISTORS

1 watt rating

50 ohms to 15 megohms

Tolerance to +0.02%
Standard TCs from

+5 ppm/°C to =50 ppm/°C

SPECIFICATIONS

Resistance Range

Resistance Range ()

By Tolerance Class By TCR Class Povier
Rating Voltage
IRC at 85°C Rating
Type 1-.5% .1-.02% 12 T10 T13 T16 (watts) (volts)
AR90 50Q)- 50()- 50()- 50)- 50€)- 500)- 1W 1500V
15M 5M 15M 10M 5M 3M

ENVIRONMENTAL PERFORMANCE

Test Conditions per MIL-R-55182, except where noted | Typical AR%
( 1000 -Hour Load Life (Rated Power at 86°C) +0.02
. Humidity +0.04
Temperature Cycle (Tested per Method 102, +0.01
MIL-STD 202, Condition C)
Effect of Solder (Tested per Method 210, +0.01
MIL-STD 202)
Dielectric Withstanding Voltage +0.01
Shock and Vibration +0.01
Short-Time Overload +0.01
Insulation Resistance 10,000 Meg()
Noise Index <-30dB
Voltage Coefficient <0.05 ppm/volt
1-Year Shelf Life +50 ppm
DIMENSIONS - INCHES
AR90
————— o
le—1.5 +0.25 —le———0.940 =0.020———»] |
0.410 =0.010 ——
LEAD DIAMETER 0.025 +0.002 (22 AWG)

POWER DERATING
100

90 N
80

70 \
60

50 \
40 \
30

20
N
10

% of Rated Power

0
70 80 90 100 110 120 130 140 150
Ambient Temperature (°C)

TEMPERATURE COEFFICIENTS

TC Temperature
Code Coefficient

T16 +5 ppm/°C from -20°C to +85°C

T13 =+ 10 ppm/°C from -20°C to +85°C
T10 =+ 15 ppm/°C from -20°C to +85°C
T2 =+ 50 ppm/°C from -20°C to +85°C

HOW TO ORDER
Sample Part No.:

AR90 - T16 - 91K - 0.02%

IRC Type
AR90
(1.0 watt at 85°C).

Temperature Coefficient
T16, T13, T10, or T2

See specification table
for availability

Resistance

Standard EIA/MIL values for
metal film resistors. See
specification table for range.

Tolerance
+1.0% to +.02%. See specification
table for exact tolerances available.

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE
CARBON FILM
RESISTORS

Electroplated
copper leads

1/8 watt to 2 watt
1 ohm to 10.0 megohm
+5% tolerance

Standard EIA
4 band color code identification

Carbon film element
on solid ceramic core

NG \ ”\Epoxycoating system
& ‘;“f /

Helixed to

resistance value, tolerance

Round steel cap with

lead assembly butt welded

SPECIFICATIONS

Type CF-1/8 CF-1/4 CF-1/2 CF-1 CF-2

Resistance, Standard 10 to 1MQ 10 to IMQ 10 to 1MQ 10 to 1MQ 10 to 10MQ
Tolerances, Standard +5% +5% +5% +5% +5%
Power Rating 1/8W @ 70°C | 1/4W @ 70°C | 12W @ 70°C | IW @ 70°C 2W @ 70°C
Maximum Continuous
Working Voltage 150 volts 250 volts 350 volts 500 volts 500 volts
Minimum Insulating Resistance
- Dry 100MQ 1000MQ 1000MQ) 1000MQ 1000MQ)
Minimum Dielectric
Withstanding Vol.- Atmospheric | 300 volts 500 volts 500 volts 500 volts 500 volts
Load Life - Typical AR less than | =3% +3% +3% +3% +3%
RESISTANCE - TEMPERATURE CHARACTERISTICS

Kormiral Typical Temperature Coefficient (ppm/°C)

Resistance () CF-1/8 CF-1/4 CF-1/2 CF-1 CF-2
1.002t091.0 Q +50 to -250 +50 to -250 +50 to -250 +50 to -250 +50 to -250
100() to 10K -100 to -400 -100 to -400 -150 to -400 -150 to -350 -150 to -350
11KQ to 100KQ -150 to -600 -150 to -600 -200 to -500 -200 to -500 -200 to -500
110K to 1.0MQ -200 to -1200 -250 to -1000 -250 to -800 -250 to -800 -250 to -800
1.1MQ to 10.0MQ -300 to -1800 -300 to -1800 -300 to -1800 -300 to -1800

*Made in Far East

INTERNATIONAL RESISTIVE COMPANY, INC.
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DIMENSIONS - IN and (mm)

Clean Lead Body Body Lead
to Clean Lead Length Diameter Length Lead
Type I £ D | d
CF-1/8 .18 Max .150 +.008 .06 +=.008 1.1 =.04 .02
(4.6 Max) (3.8 =.2) (1.5 =.2) (26 +1) (:5)
CF-1/4 .33 Max .26 +=.02 .1 +.008 1.1 +.04 .024
(8.5 Max) (6.5 +£.5) (2.5 =.2) (28 =1) (-6)
CF-1/2 .43 Max .37 .02 14 +.02 1.1 +£.04 .024
(11 Max) (9.5 +.5) (3.5 +.5) (28 +=1) (.6)
CF-1 .56 Max 51 .04 19 +.04 165108 .024
(14.2 Max) (38T (4.8 =1) (38 +1) (.6)
CF-2 .79 Max 71 + .04 .26 +.04 1.5 +.08 .024
(20 Max) (18 =1) (6.5 =1) (38 +2) (.6)
It
¢d
M @
\/_\/ T
1 4-11— L —»L— 1

The carbon film resistors’ con-
tact caps are pressed on the
rods and a helical groove cut
through the film to give the re-

HOW TO ORDER
Sample Part No.:

IRC Type Power Rating @ 70°C
1/4,1/2, 1, or 2 watt

quired resistance value, connect-
ing wire of lead-tin coated
electrolytic copper is welded to
the end caps. Finally the resis-

tors are coated with multiple

layers of insulating lacquer. This
process gives improved physical

and electrical performance.

CF - 1/4 - 470 - 5%

Resistance

Standard Resistance Value

Multipliers:
+5% | *5% | *5%| *5%
Tol. Tol. Tol. Tol.
1.0 1.8 3.3 5.6
1.1 2.0 3.6 6.2
1.2 22 3.9 6.8
1.3 2.4 43 7.5
1.5 27 47 8.2
1.6 3.0 5.1 9.1

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road e Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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GENERAL-PURPOSE
CARBON COMPOSITION
RESISTORS

1/4 watt to 1 watt

10 ohms to 22 megohms

+5% tolerance

Excellent high-frequency response

Standard EIA/MIL
color code

Carbon composition element
cured at 500°C

30-70 electroplated

Rugged compression
molded jacket

One-piece talon lead
assembly imbedded in substrate

Exceptional long-term load life performance e
SPECIFICATIONS

Electrical Characteristics IBT-1/4 IBT-1/2 IBT-1
MIL-R-11 Style RCO07 RC20 RC32
Resistance Range 10to 1M 10 to 22M 10 to 10M
Tolerance +5% (Series E24) +5% (Series E24) +5% (Series E24)
Rated Power 0.25W @ 70°C 0.50W @ 70°C 1W @ 70°C
Max. Continuous Working voltage 250V 350V 500V
Surface Temperature Rise 32°C @ 0.25W 50°C @ 0.5W 70°C @ 1W
Average Shunt Capacitance 0.15 pF 0.175 pF 0.30 pF
Dielectric withstanding Voltage

- Atmospheric Pressure 500V RMS, min. 700V RMS, min. 1000V RMS, min

- At 87mm of Mercury 325V RMS, min. 450V RMS, min. 625V RMS, min.
Insulation Resistance - Dry 10°MQ min. 10°MQ min. 10*MQ min.

Wet 103MQ min. 10°MQ min. 10°MQ min.

Performance Characteristics (Typical % AR for the entire ohmic range)

Operating Temperature Range -55°Cto +150°C | -55Cto +150°C -55 Cto +150°C
Voltage Coefficient -0.025%/V max. -0.025%/V max. -0.020%/V max.
Life (Method 108, MIL-STD-202, Cond. D) +2.50% +5% +5%

Short Time Overload (6.25 x Rated Power, 5 sec.) +1% +1.50% +1.50%
Moisture Resistance (Method 106, MIL-STD-202) +8% +3% £3%
Temperature Cycling

(Method 102, MIL-STD-202, Cond. D) +1% +0.75% +1%

Low Temperature Operation

(MIL-R-11, Para 4.6.7; -65°C) +0:75% +0.50% +1%

Terminal Strength

(Method 211, MIL-STD-202, Cond. A, D) +0.30% +0.50% +0.50%
Resistance to Soldering

(Method 210, MIL-STD-202, Cond.A) +2% +0.50% +2%

Shock, Medium Impact

(Method 205, MIL-STD-202, Cond. C) +1% +0.50% +0.50%
Vibration, High Frequency

(Method 204, MIL-STD-202, Cond. D) +1% +0.50% +0.50%

*Manufactured in ltaly

INTERNATIONAL RESISTIVE COMPANY, INC.
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IBT DIMENSIONS - IN. and (mm)
IRC Body Length Body Diameter Lead Diameter
Type BL BD LD
IBT-1/4 .250 +.015 (6.35 +.30) .090 +.007 (2.29 +.20) .025 +.001 (.635 =.03)
IBT-1/2 .390 +.010 (9.91 +.30) .140 +.008 (3.56 +.20) .031 +£.001 (.787 +.03)
IBT-1 562 +.010 (14.3 +.30), 225 +.008 (5.72 +.20) .040 +.001 (1.02 +.03)

=
1 ea/mL T
Color Code BD

POWER DERATING

SURFACE TEMPERATURE RISE

100

N

80

60

% of Rated Power

\

|
I

|

1

|

|

40 L
|

[

20 .
[

[

0 1

\

\

20 40 607080 100 120 140
Ambient Temperature (°C)

HOW TO ORDER

Sample Part No.:

80

2]
o

v

IBT-%2

S
o

/

HIBT-Ya

Temperature Rise (°C)

n
o

/a

Y ~~BT-1

0 Va

Y2 Ya

Power Input (W)

IBT - 1/2 - 680K - 5%

IRC Type Power Rating @ 70°C

1/4, 1/2, or 1 watt

Resistance

Standard EIA/MIL values for
carbon composition resistors.
See specification table for range.

Tolerance
+5%

+5% +5% +=5% +5%
Tol. Tol. Tol. Tol.
1.0 1.8 3.3 5.6
1.1 2.0 3.6 6.2
1.2 2.2 3.9 6.8
1.3 2.4 4.3 7.5
1.5 2.7 4.7 8.2
1.6 3.0 5.1 9.1

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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MOLDEDf AND CONFORMAL COATED*

Available in 1/8, & 1/4, watt size

Supplied on lead tape and reel for automatic insertion

Less than 0.01 Ohm

SPECIFICATIONS

Maximum Resistance: 0.01 ohm

Lead Material: Leads are copper with solder
alloy coating. Molded 1/4W has solder
coated copper clad steel.

Body Material: Electrical grade, high perfor-
mance, coating and molding compounds

Minimum Insulation Resistance: Dry, 10,000
megohm; Wet, 100 megohm

Minimum Dielectric Withstanding; for 1/4W,
Voltage: Atmospheric, 500V RMS; Reduced,
325V RMS

Current Rating: 2.5 amps at 70°C for 1/8W,
15 amps at 70°C for 1/4W

Voltage: Atmospheric, 300V RMS
APPLICATIONS

Jumper wire or crossovers, as they are some-
times called, are basically interconnection
devices between points on a PC board.

Generally they are used for the following
reasons:

e Inability to connect two points on a PC
board due to other circuit paths which
must be crossed over.

e An after-the-fact design change that
requires new point connections.

e Circuit tuning by changing point
connections.

IRC's jumper wires offer a quick simple solu-
tion to these problems. They are especially
suited for automatic machine insertion on
lead tape, and are available in all packaging
styles including pre-cut and formed leads for
manual insertion.

DIMENSIONS - IN. and (mm)

===

'::’%:CD
swey]

H

| == | ==

DIMENSIONS - IN. and (mm)

Body Length Body Diameter Lead Length Lead Diameter
Lnk L D H d
Molded .250 +.015 .090 +.008 1.50 +.125 .025 nom.
1/4W (6.35 £.381) (2.3 £0.2) (38.1 £3.2) (.63 nom.)
Coated 256 +.012 .090 +.008 1310/ =108 .022 nom.
1/4W (6.5 £0.30) (2.3 £0.2) (28.0 +£2.0) (.56 nom.)
Coated .152 +.008 .059 +.008 1.12 +.008 .018 nom.
1/8W (3.8 £0.2) (1.5 4:0:2) (28 £2.0) (.45 nom.)
TAPING DIMENSIONS
Unit o} P Li-L2 i z
mm 52,5 4£1.5 5+0.1 1.2 max 6 +0.5 1 max
inches 2.067 +.06 20 +.01 .04 max .236 +.02 .04 max
PACKAGING DIMENSIONS
Unit Quantity A B (o D
1/8-1/4 mm 5,000 51 72 16 305
Coated inches pcs/reel 2 2.835 0.785 12
1/4W mm 356
Molded inches 14

TAPING AND PACKAGING DIMENSIONS

Leader tape of 910 #+50 mm (36 inches) shall be provided after the last component in the reel.

el
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1Molded types manufactured in U.S.
*Coated types manufactured in Far East

INTERNATIONAL RESISTIVE COMPANY, INC.
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FLAME-PROOF TYPE

Low cost, prompt delivery

High power-to-size ratio for
significant space savings

Excellent long-term stability

*Manufactured in the Far East

Complete flameproof
construction

High surge/overload capability

Controlled temperature coefficient

r‘\-/

i

Non-inductive design

Wide resistance range:
0.50 to 1 Meg

Standard tolerance: +2%, +=5%
(Consult factory for 1%)

ELECTRICAL SPECIFICATIONS

All measurements are taken at +25°C at1
KHz and 65% relative humidity, unless
otherwise stated.

DESCRIPTION

These Metal Oxide Resistors offer excellent
performance in applications where stability

and uniformity of characteristics are
desired. They provide lower cost alterna-
tives to Carbon Composition Resistors and
General Purpose Metal Films. Metal Oxides
also can replace many low power General
Purpose wirewound applications, saving
both money and time, with shorter delivery
cycles. These Metal Oxides meet overload
tests in accordance with UL specification

#1412 without producing a fire hazard. (UL
1412 is the standard for fusing resistors and
temperature-limited resistors). These Metal
Oxides withstand solvents test in accord-
ance with article Mil-Std-202E without
producing mechanical or electrical damage.

DIMENSIONS
TYPE i D H d
MO1 512 +.039 77 +.02 150 +.118 .03 e
(187==1) (4.5 £0.5) (38 £3) (0.8) [:@]]]:II}:J
670 =+ . 217 =+, 50 +. 032
W e | sl | msy | s || =
MO3 1.062 =+.039 335 + .02 1.50 +.118 032 H L— D
27 *1) 85 £0.5) (38 +3) ©.8)
GENERAL SPECIFICATION el
Maximum Maximum Resistance e 180 O MO3
Power Working Overload Range ¥ MOt
Type Rating Voltage Voltage 2%, 5%, 10% = /
£ 60 A4
MO1 1w 350V 600 0.5Q - 1IMQ o
MO2 2W 350V 600 0.50) - IMQ) 0 1T 2 3
MO3 3w 500V 800 0.502 - 1IMQ) Applied Wattage

SPECIFICATIONS

Temperature Coefficient +200 ppm Typ. +350 Max.
Insulation Resistance 10,000 MW Min

Load Life (1,000 hours) <% Typ. =3% Max.
Short-time Overload +0.5% Max

Temperature Cycling +1.0% Max

Moisture Resistance +1.0% Max

Shock and Vibration +0.2% Max

Effect of Soldering +0.5% Max

Voltage Coefficient .001%/V

Current Noise ApVNV

TEMPERATURE RISE

70°C
00

B

3 80

o 60 =

s | N

© 40 S,

o

K 20 <
50 100 150 250

Ambient Temperature (°C)
HOW TO ORDER

Sample Part No.:
MO-1-1K- 2%

IRC Type

Power

(See specification
chart for other
power ratings)

Resistance Value
Expressed in ohms
(Standard EIA/MIL Values)

Tolerance
+10%, +=5%, *=2% standard

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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FLAME PROOF
RESISTORS

Resistance range: 10 to 1MQ
Flameproof

Standard EIA values

TC +250 ppm/°C

SPECIFICATIONS

Construction

The film is deposited on a high purity
ceramic rod. End caps are force fitted and
termination wires welded to the caps. The
resistive film is adjusted to the required
resistance value by a helical cut; finally the
cement protection is applied to the resistor
body as a conformal coat.

DIMENSIONS - INCHES and (mm)

Terminations
Material: Tin-lead coated copper wire.

Strength: The terminations withstand
all appropriate tests defined by BS CECC
40 101-019

Solderability: The leads adequately
meet the requirements of BS 2011, Part 2T,
Method 1 (Solder bath), (IEC 68-20)

Marking: Color Band

Flammability: The resistor coating will
not burn under any condition of applied
temperature or component overload.

Type L Max D Max d Nom A Nom Mounting Centers

Length Width D d:a.
FA025 | .276(7.0) | .091(23) | .024 (0.6) | 091 (230| 045 0.10 i £
FAos | 400 (100) | .12632) | 03108 |oss@rs)| oss | o1s | adia N v
FA1 570 (14.5) | .200 (5.1) | .031(0.8) | 1.04 (26.3)| 0.75 0.20 T utting
FA2 681 (17.3) | .295(7.5) | .031(0.8) |0.98 (24.9)| 0.85 0.30 from tapes

*For maximum packing density, with adequate clearance, use this table of dimensions (based on

the 0.05" gird) to establish printed circuit board drill centers.

ELECTRICAL DATA

Rated Limiting
Resistance Dissipation Element Voltage Peak Voltage
Type Range (ohms) at 70°C (voltage dc or ac rms) dc or ac

FA025 1) to 1M .25W 250 500

FAO5 1) to 1M SW 350 750

FA1 1) to 1M 1w 500 1000

FA2 10(2 to 100K 2W 700 1400
Selection Tolerance:

10 t0 2.2Q): : =10%

27Q0109.1Q): *+10%, =5% 2381(0)

10() and above: *5%, +2%, +1% ;
Non-standard values available b

Closer tolerances available
Voltage Coefficient: Neligible
Insulation Resistance: >10'%() at 500V dc
Thermal Impedance
FA025: 140
FAO5: 90
FA1: 70
FA2: 50

ENVIRONMENTAL DATA

Load Life: 1000 hours at 70°C at rated dis-
sipation: AR better than 2%

Soldering Resistance to heat: AR better
than .5%

Short Time Overload: After 6.25 times
stated dissipation for 5 seconds: AR <.5%
Shelf Life: 12 months: AR better than .5%
Moisture Resistance: AR <1%

Thermal Shock: AR better than .5%

*Manufactured in the U.K.

o

|

Resistor
Type b c
FA025 2.08 +.079 197 +0.20
FAO5 (532 (5+0.5)
FA1 2.64 = .079 .394 + 020
FA2 (76 £ 2) (10£0.5)

PACKAGING

All FA resistors are supplied tape packed
ready for loading on to automatic sequenc-
ing and insertion machines.

Resistors will be located within the window
of dimension k. Dimension k is always .055
(1.4) greater than the maximum body length
and lies centrally between the tapes.

Leads will not protrude beyond the outside
edge of the tapes.

Taped resistors will be supplied either on
spools or in boxes depending upon ordered
quantities.

A detailed tape packaging specification is
available upon request.

HOW TO ORDER
Sample Part No.:

FA - 1 - 1001 - =1%
Type
Power
Resistive Value

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.
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POWER METOX
RESISTORS

Resistance range; 0.1Q) to 80K
0.5 to 7 watts at 70°C
Flameproof

SPECIFICATIONS

The film is deposited on a high
purity ceramic rod. End caps are
force fitted and termination wires
welded to the caps. The cement
protection is applied to the resistor
body as a conformal coat.

The low value end of the resis-
tance range has been extended
down to 0.1 by introducing a
wirewound element for very low
values. The wire element is
welded to the end caps but in all
other respects the construction
and protection is identical to the
film resistors.

DIMENSIONS - INCHES and (mm)

Terminations

Material:

Solder coated copper wire.
Strength:

Pull strength 1Kg

Solderability:

The terminations adequately meet
the requirements of BS2011, Part
2T, Method 1 (Solder Bath), (IEC
68-20)

Flammability:

The resistor coating will not burn
under any condition of applied
temperature or overload.

Marking

FA82, FA83 and FA84: Standard 4-
band color code - two significant
figures, multiplier and tolerance
bands.

Other sizes legend marked with
type reference, value, tolerance.
Manufacturer’s code and date
code are included where space
permits.

Solvent Proof

The protection will withstand all
the commonly used industrial
cleaning fluids.

fe—— 1.25 Min
(32)

D

Type Film Wirewound 15 d
FA82 .098 (2.5) NA 275 (7) .024 (0.6)
FA83 126 (3.2) NA .394 (10) .031 (0.8)
FA84 201 (5.1) .212 (5.4) .590 (15) .031 (0.8)
FA85 .362 (9.2) .394 (10) .866 (22) .031 (0.8)
FA86 362 (9.2) .394 (10) 1.260 (32) .031 (0.8)
FA87 362 (9.2) .394 (10) 1.650 (42) .031 (0.8)
FA88 .362 (9.2) .394 (10) 2.050 (52) .031 (0.8)
FA89 .362 (9.2) .394 (10) .984 (25) .031 (0.8)

F——’—T

o e B B = e
b

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COMPANY, INC.
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ELECTRICAL DATA

Resistance Range (ohms) Rated Dissipation
(watts) at Thermal Limiting Peak
Wirewound Impedance Element Voltage

Type |Min. at +10%| Min. at 10%|  Max. Film 40°C 70°C ey Norge (e prie)
FA82 - = - 1to 10K 0.75 0.5 120 250 7
FA83 - - = 10 to 82K 1.5 1.0 90 350 -
FA84 0.1 0.5 15 16 to 40K 25 2.0 65 350 =
FA85 0.1 0.5 20 22 to 60K 3.7 3.0 44 450 400
FA86 0.1 0.5 20 22 to 65K 5.9 5.0 40 500 400
FA87 0.1 0.75 39 43 to 70K 7.0 6.0 30 650 400
FA88 0.2 1.0 47 51 to 80K 8.2 7.0 26 650 400
FA89 0.1 0.5 20 22 to 60K 37 3.0 42 450 400

Manufactured Values:
Standard EIA Values

Fusing Characteristics:

For full information on the range of
fusible resistors please contact
factory.

Derating:

Derate linearly from rated dissipa-
tion at 40°C or 70°C to zero at
235°C

Temperature Coefficient

Film:

FA82 and 83: better than +250
ppm/°C. All other sizes: Better
than =500 ppm/°C.

Wirewound:
Better than + 100 ppm/°C

Standard Selection Tolerance:
+5%.

Very low values available at + 10%.
See table above.

ENVIRONMENTAL DATA

Endurance
1000 hours at full load in 40°C
ambient: AR better than 3%.

Moisture Resistance:
AR typically 1%

Shelf Life:
12 months AR better than 2%

Thermal Shock:
AR better than .5%

Soldering Resistance to Heat:

APPLICATION NOTES

The axial terminations should not
be bent closer than .059 (1.5) from
the body, and the recommended
minimum bend radius is .039 (1).

If the resistors are to dissipate full
rated power, it is recommended
that the terminations should not be
soldered closer than .157 (4) from
the body.

The protection will withstand all
the commonly used industrial
cleaning fluids.

Due to limitations imposed by
some pcb materials, derating may
be necessary. In general, the
lower the cost of the base material
the lower will be its maximum
operating temperature. To ensure
that this temperature is not ex-
ceeded, derating must be applied.

FA style resistors, mounted direct-
ly on a p.c. board, will impart a
similar temperature rise to the
board as is experienced by the
resistor. See table above, "Ther-
mal Impedance".

AR better than .5%

HOW TO ORDER
Sample Part No.:

PACKAGING
FA82, FA83 And FA84
Tape and Reel
FA85, FA86, FA87, FA88, and FA89
Bulk Std.
Available in Tape and Reel 1000
pc. minimum quantity

FA - 85 - 10K - +5%

Type

Power
Resistance Value
Tolerance

Also available with .157" and .197"
stand-off's for PCB mounting

INTERNATIONAL RESISTIVE COMPANY, INC.

75 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902



_QIRC
METAL FILM
RESISTORS

Maximum dissipation at 70°C 0.75 watt
Temperature coefficient down to =50 ppm/°C

Resistance range 1 ohmto 1M

SPECIFICATIONS

Construction

The resistance element is a precisely con-
trolled thin film of metal alloy evaporated
on to a high purity ceramic core, protected
by a moisture-resistant, high dielectric

DIMENSIONS - INCHES and (mm)

strength coating applied so that the ter-
minations remain completely clear.

Terminations

Material: Solder coated copper wire
Solderability: The leads adequately meet
the requirements of IEC 68, Method 1

(solder bath), components for normal ap-
plications.

Marking: Color band

Solvent resistance: The body protection
and marking are resistant to all normal in-
dustrial cleaning solvents suitable for
printed circtuits.

L D d A i
Type Max. Max. Nom. Nom. ——+¢m{— mEEE s s dama
MFR3 161 (4.1) 071 (1.8) .020 (0.5) 945 (24) d Dia. L_ }
MFR4 .276 (7.0) .091 (2.3) .024 (0.6) .906 (23) L“Hm éuning D Dia.
MFR5 .394 (10.0) .134 (3.4) .031 (0.8) .846 (21.5) From Tapes
POWER DERATING ELECTRICAL DATA
Graph 1 1-0
Rated
08 Resistance Dissipation RMS Voltage Peak Voltage
MFR5 Type Range (ohms) at 70°C Ambient (dc or ac) (dc or ac)
%8 M rRa MFR3 1-1M 0.4W 200V 400V
MFR4 1-1M 0.5W 250V 500V
0-4 MFR5 1-1M 0.75W 350V 700V
MFR3 N\
0-2 Manufactured Values: Standard EIA Values ENVIRONMENTAL DATA
\ Selection Tolerance:
MFR3 *+1, 2, 5% i i : 9
0 3.0 50 70 50 110 150 MFR4 £0.5, 1, 2% Soldering, Resistance to Heat: AR<0.25%
Ambient Temperature (°C) MFRS +£0.5, 1, 2, 5% Short Time Overload: After 6.25 times
Load Life: Temperature Coefficient: stated dissipation for 5 seconds AR 0.25%
1000 hours at rated dissipation and 70°C MFR3, MFR4 +50 ppm/°C times stated dissipation for 5 seconds AR
10 . MFR5 + 100 ppm/°C 0.25% (MFR 0.125(); MFR4 0.25(); MFR5
Graph 2 MFR3 0.4W 1 Thermal Impedance (°C/watt): 0.5(})
05— = MFR3 160, MFR4 140, MFR5 90
o == 0.125W Operact,mg Temgerature Range: Shelf Life: 12 months: AR<0.1%.
10 -AR% -55°C to 155°C Moisure Resistance: AR<0.5%
: R MFR4 0.5W S— Noise: Less than 0.1mV/volt Thermal Shock: AR<0.25%
0.5
5 = 0.25W
10 e o7 T~ PACKAGING HOW TO ORDER
&5 OJ All MFR resistors are supplied tape packed Sample Part No.:
. ready for loading on to automatic sequenc-
& 10 100 10K 10K 100K 1M jng a);d insertior? machines. d MFR-4 - 1003 - +1%
Resistance Value (ohms)
Resistors will be located within the window Type
.236 of dimension K. Dimension K is always
X f;;‘; @ .055 (1.4) greater than the maximum body Value
™1 ‘ length and lies centrally between the tapes.
€ = Tolerance

.055
* ®)

—

Axial leads will not protrude beyond the out-
side edge of the tapes.

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COMPANY, INC.
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SEMI-PRECISION A
oy resistance wire 5
POWER wound to specific parameters ﬁ/,/
Wi REWOU N Ds including TCR's from +20to +5500 ppm/°© C
Digital marking
All welded cap
e 1/2 watt to 10 watts and lead assembly Silicone conformal

® +5%, +3%, +1%, +.5%,

»
+.25%, +.1% tolerance T
@ 0.1 ohm to 175K ohms
o Resistance wire TCR +20 ppm/°C Heat conducting
@ AS-SM for Surface Mount Capabilities ceramic substrate
See page 3 for details
SPECIFICATIONS
IRC Power Rating . | Non-Inductive
Ll 275° C Max. Hot Commercial | Range
Equivalent | o 4 ) ) ,
1 pot (Watts Range (ohms) ohms]

o n e (W ) ge ( ) Voltage Rating (ohms) Available Resistance (ohms)
IRC Type| Style 1252 C | 25°€C | WMin. | Max (volts) Min. | Max. | 0.1% | 0.25% [0.5%, 1%| 3%,5%
AS-1/2 0.5 1 0.1 6.0K 100 * * 52K |25-2K | 1-6K | 0.1-6K
AS-1 RW70U 1 2 0.1 7.5K 100 0.1 3.8K | 5-3K 253K | 1-7.5K | 0.1-7.5K
AS-1C 1 2 .05 2K 110 * * | 52K 252K | 1-2K .05-2K
AS-2 i 3 01 | 20k 140 05 | 10K |s42k |2542K | 120 |0.1-20K

RW79U : | .
AS-2B 3 4 0.1 24K 185 0.5 12K | 5-4.5K |2.5-4.5K | 1-24K | 0.1-24K
AS-2C 2 3 0.1 18K 160 0.2 7.5K | 5-42K [25-4.2K | 1-18K | 0.1-18K
AS-3 3 5 0.1 30K 200 0.5 15K | 5-6.5K |2.5-6.5K | 1-30K | 0.1-30K

RW74U ;

AS-5 RWE7V 5 7 0.1 | 60K 400 0.8 30K |5-15.5K |2.5-15.5K| 1-60K | 0.1-60K
AS-7 7 9 0.1 90K 600 1.0 45K | 5-22K  |2.5-22K | 1-90K | 0.1-90K
AS-10 2\’\,376:;/ 10 14 01 |58 1000 30 50K |5-55K |2.5-55K { 1-175K | 0.1-175K

Inductance of AS-1/2 is less than 1 uH at 1MHz.
*Typical inductance of AS-1C < 5 ohmsis < 1 pH.
To order non-inductive types, add the prefix ‘N'. Example: NAS-1, NAS-2C, etc.

Lower values available upon request.

ENVIRONMENTAL TESTING

Test Condition Max. AR Test Condition Max. AR
Load Life 1000 Hours 1.0% Low Temperature Operation 0.5%
Moisture Resistance 1.0% Solder Heat 0.25%
Temperature Cycle 0.5% Shock 0.5%
Short Time Overload 0.5% Vibration 0.5%

INTERNATIONAL RESISTIVE COMPANY, INC.
77 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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AS DIMENSIONS - IN. and (MM)

" —fe——r—— ] 0 T St R
|.__ . - | _L _L Consult factory for special .
C —7 {_;_;%D =T requirements.
hesarrme g
IRC Dim. A Dim. B Dim. C Dim. D
TYPE 10.032 (Max) (Max) (Lead Dia.)
AS-1/2 312 (7.9) 094 (2.4) 375 (9.5) .020 (.5)
AS-1 367 (9.3) 125 (3.2) 429 (10.9) 020 (5)  .025 (.64)
AS-1C .256 (6.5) 115 (2.9) .303 (7.7) 025 (64)  .032 (.8)
AS-2 1480 (12.2) 250 (6.3) 600 (15.2) .032 (.8)
AS-2B 540 (13.7) 219 (5.6) 663 (16.6) .032 (.8)
[Xole 1489 (11.0) 157 (4.0) 594 (15.1) .032 (.8)
AS-3 687 (17.5) 282 (7.2) 812 (20.6) .040 (1.0)
AS-5 875 (22.2) 344 (8.8) 980 (24.9) .040 (1.0)
AS-7 1.250(31.8) 344 (8.8) 1.375 (35.0) .040 (1.0)
AS-10 1.812 (46.0) .385 (9.8) 1.937 (49.2) .040 (1.0)

*Leads 60/40 are solder plated. AS-1C leads are copper. All others are 40% conductivity copper sheathed steel.

Made in Barbados

POWER DERATING & PULSE HANDLING
Selected Pulse-Handling
Power Derating Capability at 125° C
200 I l 14 o ] N
AS-1/2,AS1 . N Ase
175 5 =
o \ As3 | Z \\ S2A
= AS-2A, AS-2C 8 10
& 150 N ZA’ i ™ N
5 AS~2I = N \
g AS5, AS-10 e AS28 N \\
125 + t
o As7, ASEB 5 6 N k HOW TO ORDER
2’3 . S J \\AS-ZC N Sample Part No.:
s ~N
1} ~ e
* s N — \\
- - - . o
N = = = A 3 27 OHM 25%
g i AS-1/2 i [
25 75 125 225 275 i 2 5 1 2 5 10 ‘
Ambient Temperature (° C) Resistance (ohms) IRC Type ] [
| |
27557 AS10 [ a2 Power !
78, . 250 Ass A P 3 = 3 watts (See specification
200 NN AA AP chart for other power ratings) ’
[ ) asa| YL VXA
G 250 / < e / %' ;
< £ As-2c//\/ f / Resistance Value i
£ 8 // AT Expressed in ohms
o ] Q L~
“g’ 200 o~ E o / 4/ As-1/2 (Standard EIA/MIL Values) \
g 3 A |
. Q |
3 9 // Tolerance =
- 2 50
3 150 " £5%, £3%, £1%,
25r +.5%, +.25%, +.1%
o 20 40 60 80 100 > 40 80 120 160 200
% of 125° C Power Rating % of 25° C Power Rating
INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 e 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 78
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EXTREMELY LOW
RESISTANCE
POWER
WIREWOUNDS

LPW SERIES

@ 3 watts to 15 watts
® +1%, +2%, +3%,
+5%, +10% tolerance
@ .005 ohmto 1.0 ohm
o LPW-SM for Surface Mount Capabilities
See page 5 for details

™ "ﬂ Resistance ranges as iow as .005 ohm

All welded terminations,
ceramic fireproof housing

SPECIFICATIONS IRC Power at 25° C Max. Current Resistance Range
Type (watts) (amps) (ohms)
LPW-3 3 10 .0051t0 1.0
. LPW-5 5 10 .005to 1.0
Note: Test points for LPW-3 and
LPW-5 are 1.750 in. (44.45mm); LPW-7 7 20 01t0 1.0
test points for LPW-7, LPW-10 LPW-10 10 20 .01t0 1.0
and LPW-15 are 2.500 in. (63.50mm).
LPW-15 15 20 .01to 1.0
Standard Conflguratlon 1/8" Max. Alternate Configuration l
lﬂ— —”'—— —’I l*— W [&— E
Min. 2 | - / =
O] H r
Type LPW ¥ Type LPW-A
IRC L w H D E
DIMENSIONS - IN. and (MM) Type +.063 (1.6) +.03 (.8) +.03 (.8) Diameter +.03 (.8)
LPW-3 0.88 (22.4) 31 (7.87) .31 (7.87) .036* (.9) .38 (9.65)
LPW-5 0.88 (22.4) .38 (9.65) .35 (8.89) .036* (.9) 41 (10.4)
LPW-7 1.39 (35.3) .38 (9.65) .35 (8.89) .036* (.9) 47 (11.9)
*For resistance above .05 ohms, diameter LPW-10 1.88 (47.8) .38 (9.65) .35 (8.89) .036* (.9) 47 (11.9)
Dis .032 in. (.8mm) LPW-15 1.88 (47.8) 50 (12.7) 50 (12.7) .036* (.9) 63 (16.0)
TEMPERATURE RISE AND POWER DERATING
Temperature Power Derating HOW TO ORDER
40
e 100 25 Sample Part Number
I\S\(D \ LPW - 5 - .020hm - 3%
o S
S 200 \«W 80 N IRC Type
g & \,?“’\\;4’5 g Power
® 150 A % S e0 5 = 5watts (see
2 7,7 cpecicat
/ ] pecification chart for
5 100 V'l o & other power ratings)
2 / V/ s 40
2 / Resistance Value
a / i
2 5D Va 20 _r)\/lax. Recgmmended Expressed in ohms
o mbient Operating
T Temperature 150°C (Standard EIA/MIL Values)
0 ELE | | Tolerance
20 40 60 80 100 120 50 100 150 200 250 +1%, 2%, +3%,

% Rated Load Ambient Temperature (°C)

+5%, +10% standard

INTERNATIONAL RESISTIVE COMPANY, INC.
79 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC e TLX:
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FOUR-TERMINAL

CURRENT-SENSING
WIREWOUNDS Resistance values to .005 ohm

ALPW series

@ 3 watts to 15 watts "Current" leads
® +1%, +2%, +3%,

+5%, +10% tolerance \
® .005 ohmto 1.0 ohm
e TC = +40 ppm

"Sense" leads

/

All welded terminations,
ceramic fireproof housing

SPECIFICATIONS TEMPERATURE RISE & POWER DERATING
i t
IRC Power at 25° C Max. Current |Resistance Range 250 ok v
Type (watts) (amps) (ohms) = l Y \("
020 b.\? \ﬁ
4LPW-3 3 10 .005 to 1.0 2200 S \N‘_
o / [\\— \NH
4LPW-5 5 10 00510 1.0 £ 150 o'g s
a', / A\__P/ﬂ
4LPW-7 7 20 .01t0 1.0 g
§ 100 i
4LPW-10 10 20 01t01.0 ','6 L/ %/
4LPW-15 15 20 0110 1.0 & 50
k)
STANDARD CONFIGURATION = %
20 40 60 80 100 120
1.0 (25.4) 9 L_ 1/8" Max. % Rated Load
Min.
.$ —" '*:L 100 25 40 Power Derating
4 o i
1.50 +.062 &0
Type 4LPW petEte) IS g
~ 60
1 B | 3
&
. 40
0 Ambi ;
mbient Operating Y
TQTmpIeraltureI 15?" Cll
0
50 100 150 200 250
= Ambient Temperature (° C)
Type 4LPW-A HOW TO ORDER:
Sample Part No.:
4LPW - 15 - .01ohm - 1%
DIMENSIONS - IN. & (MM) IRE, Agpe ‘
IRC . b H = i E Tso‘ze:sgat;s (see
Type +.063 (1.6) | +.03(.8) +.03 (.8) + .062 (1.6) | Diameter +.03 (.8)

specification chart for
4LPW-3 | .88 (22.4) .31 (7.87) 31 (7.87) .563 (14.3) .036* (.9) .38 (965) other power ratings)

4LPW-5 | 88 (224) | .38(065) | .35(889) | 563 (14.3) | .036*(9) | .41 (10.4) HeRsRncy YRle =

Expressed in ohms
4LPW-7 | 1.39 (35.3) .38 (9.65) .35 (8.89) 1.013 (25.7) .036* (.9) .47 (11.9) (Standard EIA/MIL Values)

4LPW-10| 1.88 (47.8) .38 (9.65) .35 (8.89) 1.388 (35.3) .036* (.9) .47 (11.9) Tolerance
4LPW-15| 1.88 (47.8) 50 (12.7) .50 (12.7) 1.388 (35.3) .036* (.9) .63 (16.0) 1%, +2%, +3%,
* For resistances above .05 ohms, diameter D is .032 in. (.8mm) +5%, +10%, standard

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 80
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TELECOMMUNICATIONS
LINE FEED
RESISTOR

LFR-2 series

e 0

® Auto-insertable
® Small size
@ Water soluable flux safe available

e Withstands lightning surges
® Opens safely under power cross
@ Flameproof inorganic construction

@ Meets FCC, EIA and UL
requirements

DESIGN & CONSTRUCTION

The Line Feed Resistor is a tight
tolerance, stable resistor which has
the additional capability to
withstand both inrush currents and

certain lightning pulse surges but
would still fuse safely when ex-
posed to overload conditions such
as 600 volt power line crosses.
This protective device appears to

have application in the telecom-
munications industry as well as
other areas requiring this type of
component. (Contact factory for
surface mount applications).

SPECIFICATIONS

Temperature Cycling

1%AR maximum

7%AR maximum

be measured from
the tip of the lead to

J%f_ﬂ_i

LIGHNTING SURGE

Characteristics LFR-2, LFR-2A i LFR-2B, LFR-2C CAPABILITIEST able 1
Wattage 2 Watts 2 Watts Resistive Range | 10 x 1000* [ 10 x 360*
Temperature Coefficient 50 ppm/°C 300 ppm/°C 110 9.90) 250 volts 650 volts
Tolerances 1,2,0r 3% 5or 10% 10 to 29.9() 500 volts 850 volts
Load Life (1000 Hrs.) 1%AR maximum 7%AR maximum 30 to 1600 () 600 volts 1000 volts

*10 Microseconds - Maximum rise time to peak voltage.
360 or 1000 Microseconds -Minimum decay time to one-

Short Time Overload 1%AR maximum 5%AR maximum RSy
(5x RW for 10 Sec.) R
Moisture Load 1%AR maximum 5%AR maximum e
Resistance Range 1 to 1600 ohm 1 to 1600 ohm N
) ]
Lightning Surge (See Table 1) ° 1000485 000uS" . K0RE
1000 Volits
5 Negative & 5 Positive Surges | 2%AR maximum 5%AR maximum 105 ceg e
(2 minute intervals)
600V
DIMENSIONS: e e s
The four (4) terminal R e e S P
leads shall be in line f N - T
to atolerance of +/- I, ) 030 Meniscus Permitied 10X 1000 usec
.015inch. The lead .o
spacing dimensions / e e TYP,ICAL_ FUSING CURVE
as specified, shall Fusing Time vs. Power

1000
Sec.

the tip of the lead. +015 B 4 I Y1 LFR-2A & 2C
The leads may have 100 —e— 700 )
a 15 degree draft *018 070 Typ' g wof 11|
relative to the protec- 900 l 8 s~ ELFR2A2BE
tor body. ‘ g
+.020 e \
10
265 { +.020 E Sec. = =H Eﬂ
[—b% /ﬁ 138 =
} i i N
.023 Lead Dia. LFR-2 & 2A/.032 Lead Dia. LFR-2B & 2C o
-032 Lead Dia. 1w 1ow 100W 1000W

Power Dissipated over Resistor (watts)

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE
POWER
WIREWOUNDS

PW series

® 2 watts to 25 watts
® +10%, +5% tolerance

® 0.10 ohms to 30K ohms
® TC’s from 300 ppm/° C

to

+5500 ppm/° C

Alloy resistance wire
on fiberglass substrate

Fireproof high temp. ceramic
case - standoffs optional

e

Inorganic fireproof
encapsulant

Automatically
clamped termination
lead assembly

SPECIFICATIONS
Standard Temperature Coefficients Special Temperature Coefficients
Power Rating Standard
IRC at25° C Resistance 0.06/°C 0.03%/°C +0.55%/°C +0.45%/°C +0.26%/°C
Type (watts) Range (ohms) over Rrange of | over Rrangeof | over Rrangeof | over Rrangeof | overRrange of
PW-2 2 0.18 to 2.4K 0.18t0 0.99 1.0 to 2.4K 0.1to 30 0.24 t0 130 1.0t0 10
PW-3 3 0.1t0 7.5K 0.1t0 0.99 1.0 to 7.5K 0.110 86 0.110 270 0.24 to 20
PW-5 5 0.1to 8.5K 0.1t0 0.99 1.0 to 8.5K 0.11t0 68 0.1 to 300 0.27 to 22
PW-7 ‘ 0.11t0 18K 0.1t0 0.99 1.0 to 18K 0.1to0 150 0.15 to 680 0.62t0 51
PW-10 10 0.18 to 30K 0.18 t0 0.99 1.0 to 30K 0.1 to 240 0.24 to 1100 1.0to 82
PW-15 15 0.18 to 30K 0.18 to 0.99 1.0 to 30K 0.1 to 240 0.24 to 1100 1.0 to 82
PW-18 18 0.18 to 22K 0.18 10 0.99 1.0 to 22K 0.1to 200 0.24 to 1000 1.0to 70
PW-22 22 0.27 to 18K 0.27t0 1.3 1.5t0 18K 0.15 to 360 0.36 to 1800 1.0to0 120
PW-25 25 0.27 to 18K 0.27t0 1.3 1.5t0 18K 0.15 to 300 0.36 to 1200 1.5 0 100
DIMENSIONS - IN. AND (MM)
PW-2 to PW-25
IRC Type L+.03(8) W + .03 (.8) H+ .03 (.8) D-Dia. + .002 E +.03(.8) LL min. L )
Standard Configuration
PW-2 69 (17.5) .25 (6.35) .25 (6.35) 032 (8) 31 (7.87) 1.44 (36.6) o8 i 425 Max| |
- PW3 88 (22.4) 31 (7.87) 31 (7.87) ..036 (.9) .38 (9.65) 1.44 (36.6) ’F ’Tt 41 r D MW [FL
PW-5 88 (22.4) .38 (9.65) .35 (8.89) .036 (.9) 41 (10.4) 1.50 (38.1) :_G: ol H
PW-7 1.39 (35.3) .38 (9.65) .35 (8.89) .036 (.9) A7 (11.9) 1.50 (38.1) T
PW-10 1.88 (47.8) .38 (9.65) .35 (8.89) .036 (.9) 47 (11.9) 1.50 (38.1) Alternate Configuration
PW-15 1.88 (47.8) 50 (12.7) .50 (12.7) .036 (.9) .63 (16.0) 1.50 (38.1) |
PW-18 1.88 (47.8) 50 (12.7) .50 (12.7) .036 (.9) 63 (16.0) 1.50 (38.1) _/z E
PW-22 2.50 (63.5) 50 (12.7) 50 (12.7) .040 (1.0) .63 (16.0) 1.50 (38.1) #
PW-25 2.50 (63.5) 50 (12.7) .50 (12.7) .040 (1.0) 63 (16.0) 1.50 (38.1)
POWER DERATING & TEMPERATURE RISE HOW TO ORDER
Sample Part No:
Temperature Rise Power Derating PW - 1 - 12K - 10%
o240 85 G2 = - T
N
275 // \ \ IRC Type - . 1 \ |
250 - / s - \ L \ PW-2 PW ‘ |
kel PW-22, 28 \t\‘\ﬁ/ - \ N Power —
(9] |
9 200 / < ?ql—@ . \\\ \ PW-3, 5,7, 10 18 = 18 watts
® i © . —5 g "
s A /0«‘9; f PW-15, 18,22, 25\\ (see specification chart
g ////‘/ | o8 £ \\ for other power ratings)
® . T 40
© 100 /] Ce / 5 \ " B A
g / f///' 2 \ Resistance Value
2 | N Expressed in ohms
50 s Maximum Recommended 3
( Ambient Operating | (Standard EIA/MIL Values)
Te'l"pe'f‘”'el ‘5ci° C-l Tolerance — -
0
20 40 60 80 100 120 0 50 700 150 200 250

% Rated Load

Ambient Temperature (° C)

+10%, +5% Standard

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL PURPOSE
POWER
WIREWOUNDS

PW series

® 20 watts to 50 watts

® +10%, +5% tolerance
® 0.1 ohmsto 5.1K ohms
e Customs

Alloy resistance wire
on fiberglass substrate.

P
)

Tinned Steel

)

Steatite ceramic case.

SPECIFICATIONS:

- Flameproof Inorganic Construction. Bowar st Heslstance
-EIA RS-344, |Insulated Fixed IRC Type 25°C Range
Wirewound Resistors. (watts) (ohms)
- 1000 hour load life at25°C: 5%
maximum. PW-20E 20 A =8.1K
- Moisture no load 240 hours: 2%
maximum. PW-30 30 8 12K
- Temperature cycling (5 cycles: 5%
maximum). PW-40 40 65 - 1.5K
-Th | shock 2% max.
ermal shoc X PW-50E =5 B 1EK
DIMENSIONS:
PW-20E PW-30, 40 and 50E
Wirewound Wirewound
5/32 DIA. ,250/']
THRU (2) \ TYR

157+.020

.50%.030

.032 £ .0025

5/32 DIA.

THRU (2) |

/32 DIA.J

DIMENSIONS - IN.

PW-20E
Alternate Terminal Configurations
.020" Tin Coated Steel

IRC Type . o
+.030 +.060
PW-20E 1.875 2.50 + .060
PW-30 2.00 255
PW-40 2.45 3.00
PW-50E 3.075 3.625

gt s 20D 0F
‘ 187 i£.005
\

—
of=—
gt 2
(,:JA;* t
)

- S 7,069 £.005

+————

25 £.031

. . 125+015

(SIS
AN R

C 17y 1354015
‘

§ | (Typ)

TEMPERATURE RISE
& POWER DERATING:

Temperature Rise at25°C
(without bracket)

300 l /
PW-50E / //
O 200 ! /
o PW-20E 7/
2
[ //W-AO
3
g 100 A )
Q. PW-30
€
(]
[
0725 50 75 100 125
% of Rated Load
Power Derating
100
% |
N
80 %%
% N
€ e %
F %
8 40 \3«
5 "’%%
k N
20 ¢p:\ 1
o

0750 100 150 200 250
Ambient Temperature (°C) )

With Bracket

PW-30 Increased to 40 watts
PW-40 Increased to 50 watts
PW-50E Increased to 60 watts

INTERNATIONAL RESISTIVE COMPANY, INC.
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SEMI-PRECISION
POWER WIREWOUNDS
FOR PULSE AND SURGE
APPLICATIONS

PPW series

® 2 watts to 15 watts

® +3%, +2%, +1% tolerance

e 1 ohm to 5000 ohms

All welded construction

Alloy wirewound element

Heat conducting
ceramic substrate

Flameproof ceramic housing

P
e +20 ppm/° CTCR
SPECIFICATIONS:
IRC Power at25° C  |Resistance Range
Type (watts) (ohms)
PPW-2 2 110 1600
PPW-3 3 1 to 1600
PPW-5 5 1to 1600
PPW-7 7 1 to 2500
PPW-10 10 1 to 5000
PPW-15 155] 1 to 5000
I1Vi|0" L ——» % Max. i
n.
g E
— —"
: o H T
Standard Configuration T Alternate Configuration
IRC T L w H D E
DIMENSIONS - IN. and (MM) ype +.03 (.8) +.03 (.8) +.03 (.8) Diameter +.03 (.8)
PPW-2 69 (17.5) 275 (6.99) | .275 (6.99) .032 (.8) 32 (8.13)
PPW-3 .88 (22.3) .310 (7.87) .310 (7.87) .032 (.8) .38 (9.65)
PPW-5 88 (22.3) .380 (9.65) | .350 (8.89) .032 (.8) 41 (10.4)
PPW-7 1.39 (35.3) 380 (9.65) | .350 (8.89) 032 (.8) 47 (11.9)
PPW-10 1.88 (47.7) 380 (9.65) | .350 (8.89) .032 (.8) 47 (11.9)
PPW-15 1.88 (47.7) 500 (127) | .500 (12.7) 032 (.8) 50 (12.7)
TEMPERATURE & POWER DERATING: HOW TO ORDER:
POWER DERATING Sample Part No.:

555 TEMPERATUTE ' - 25 40 85 l PPW - 10 - 150hm - 2%
&) D) IRC ‘ ;
o SN0 <
s 200 S L 8 A & Type | 1 ‘
2 5 @ & Power —— —1
© / PP.\N o [
= 150 - =1 60 -

‘é //@ = ; ,0\ 10 —.TOM{atts(See ‘

5 100 17/‘,/ PPW-2/ E:‘G 4o L) specification chart. ‘ \

5 ?‘/ o Max Recommended for o.ther power ratings) ‘

& & 20 | Ambient OperaxirLg Resistance Value = ‘

5 Temperature 150°C Expressed in ohms

= B % l (Standard EIA/MIL Values) }
20 40 60 80 100 120 50 100 150 200 250 Tolerance L el |

% Rated Load

Ambient Temperature (°C)

+3%, +2%, +1% standard

INTERNATIONAL RESISTIVE COMPANY, INC.
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FIXED, ADJUSTABLE
AND TAPPED

HIGH POWER
WIREWOUNDS

PWW series

® 5 watts to 225 watts
e £10% =+=5% tolerance
® 0.1 ohms to 1.5 meg.

Inorganic conformal

coating

Lugs, lead wires, other
terminal configurations,
depending on specifications

e TC’s from +50 ppm/°C to +400 ppm/°C TCR

(specials available to 5500 ppm/°C)

Digital marking

Alloy resistance wire
on ceramic substrate

TUBULAR STYLE - FIXED

MIL Equivalent Core Dimensions Terminals Maximum Resistance
Power Min 0.D.
(ohms)
Rating MIL Power Length 0.D. 1.D. Resis- Over
IRC at25¢ C MIL Rating inches Inches Inches tance .0025 00175 .0008 Coating
Type (watts) Style (watts) (mm) (mm) (mm) Std. Special (ohms) Wire Wire Wire +.06
1A 5 - - 1.00 (25.4)| .31 (7.9) | .19 (4.8) 13A 1,12A%| o.10 530 1,550 15K | .41 (10.4)
1 3/4A 12 RwW29 11 1.75 (44.5) .31 (7.9) .19 (4.8) 13A % 1,12A 0.10 2,400 5,600 50K .41 (10.4)
iC 12 RW30 11 1.00 (25.4) | .44 (11.2) .27 (6.9) 12A 1,13A 0.10 900 2,500 20K .53 (13.5)
11/2C 15 RW31 14 1.50 (38.1) | .44 (11.2)| .27 (8.9) 12A 1,13A 0.10 2,000 6,300 50K | .53 (13.5)
2C 20 RW32 37 2.00 (50.8) | .44 (11.2)| .27 (8.9) 13A% 1,12A 0.10 4,000 10K 80K | .53 (13.5)
2D 25 — — 2.00 (50.8) | .56 (14.2)| .38 (9.7) 12A 1,4A,13A 0.10 4,500 12K 100K | .66 (16.8)
3C 26 RW33 26 3.00 (76.2)| .44 (11.2)| .27 (6.9) 12A 1,13A 0.10 8,000 18K 150K | .53 (13.5)
3D 35 en L 3.00 (76.2)| .56 (14.2)| .38 (9.7) 12A 1A,13A 0.10 8,250 23.8K 200K | .66 (16.8)
4D 50 - ——— 4.00 (101.6) | .56 (14.20| .38 (9.7) 12A ~ 1,4A,13A 0.20 12K 35K 300K | .66 (16.8)
4H 80 RW36 78 4.00 (101.6) | 1.12 (28.4) | .75 (19.1) 4A e 0.30 23K 68.5K 525K | 1.31 (33.3)
6H 120 RW37 113 6.00 (152.4) | 1.12 (28.4)| .75 (19.1) 4A — 0.47 38K 1125K | 850K | 1.31 (33.3)
6 1/2H 130 —— - 6.50 (165.1) | 1.12 (28.4)| .75 (19.1) 4A - 0.56 41.5K 120K 900K | 1.31 (33.3)
8H 160 Rwas 159 8.00 (203.2) | 1.12 (28.4)| .75 (19.1) 4A — 0.68 54K 156K 1.15M | 1.31 (33.3)
8 1/2H 175 - - 8.50 (215.9) | 1.12 (28.4)| .75 (18.1) 4A —-— 0.75 57K 167K 1.25M | 1.31 (33.3)
10 1/2H 225 Rwa47 210 10.50 (266.7) | 1.12 (28.4) | .75 (19.1) 4A —— 0.91 72K 210K 1.5M | 1.31 (33.3)
18 watts 1 12A standard on adjustable type ** Except #1 terminal
Terminal Style 1 Terminal Style 4A Terminal Style 12A (no lead) and 13A (with lead)
AA 1.88 Std. Lgth
o ___ - //—/_/_t\ t ior i —F-v Lenglhs to 6" Spcclll .
i Ty \1.)— : \ ‘ Hole J
‘ \I} (.180) 4 T
1.75 #1982 5Ga. + "8 Hole W 2
i D (.036 Dia.) ‘ To C!ear
—»W #6 Screw #19B & SGa.
(.150) (.036 Dia)

TUBULAR STYLE - ADJUSTABLE

_ c Power Maximum Resistance (ohms)
Power Maximum Resistance (ohms)
IRC Rating
IRC Rating
10025 00175 0014 Type at25° C 0025 00175 .0014
Type at25° C < . )
Wire Wire Wire (watts) Wire Wire Wire
(watts)
13/4AA 12 25K 56K 10K i $on JaK o]
4HA 80 23K 68.5K 110K
2CA 20 3K 9.5K 10K
BHA 120 38K 112.5K 180K
2DA 25 4.5K 12K 20K
6 1/2HA 130 41.5K 120K 220K
3CA 26 6K 18K 31K
8HA 160 54K 156K 280K
3DA 35 8.25K 23.8K 40K
4DA 50 12K a5K 60K 8 1/2HA 175 57K 167K 300K
10 1/2HA 225 72K 210K 350K
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PWW FLAT STYLE - FIXED

350
O 300
250

Power MIL Equivalent Dimensions in M_ Maximum Resistance
in
IRC Rating MIL Inches (mm) (ohms)
Resis-
Type at25° C ML Power t
g ance
(watts) . Rating Mounting Core i .0025 00175 0014
(watts) Center A Length B Wire Wire Wire
FRW-20 30 Rw20 21 2.00 (50.8) 1.25 (31.8) 0.10 2.75K 8K 15K
FRW-21 40 RW21 31 2.75 (89.9) 2.00 (50.8) 0.10 6K 18K 35K
FRW-22 55 Rw22 53 4.25 (108) 3.50 (88.9) 0.20 13K 38K 75K
FRW-23 70 RW23 68 5.50 (121) 4.75 (121) 0.25 19K 56K 110K
FRW-24 o5 RW24 91 6.75 (1.72) 6.00 (152) 0.35 25K 75K 140K
A
+.03 -25
._’ ‘_
i ¥ iy e
.125 Dia. 3
.84
i ) A =t 17\ B
Thickness = \\10
.55 | T
.359 +.030 f
=y N —
(-1 £.78) Clear #10 Screw (2)
+.08
i (-196)
FLAT STYLE - ADJUSTABLE
Power Dimensions in Inches (mm) Maximum Resistance (ohms)
Minimum
Rating
IRC Mounting Core Resistance .0025 .00175 0014
at25° C
Type Center A Length B (ohms) Wire Wire Wire
(watts)
FRWA-21 40 2.75 (69.9) 2.00 (50.8) 0.10 6K 18K 35K
FRWA-22 55 4.25 (108) 3.50 (88.9) 0.20 13K 38K 75K
FRWA-23 70 5.50 (140) 4.75 (121) 0.25 19K 56K 110K
FRWA-24 95 6.75 (172) 6.00 (152) 0.35 25K 75K 140K
* Adjustable resistors are identified by adding the letter "A" to the designation of standard resistors.
Made in Barbados.
TEMPERATURE RISE & POWER DERATING
TEMPERATURE RISE HOW TO ORDER
Sample Part No:
L~
FRWA - 23 - 470K

200
150
100

50

Temperature Rise (°C

DERATING FOR SINGLE RESISTORS

110
100
90
80
70
60
50
40
30
20
10

% of Rated Load

25 50

0 10 20 30 40 50 60 70 80 90100

% Rated Load

N

N

100 150 200 250 300 350

Ambient Temperature (°C)

IRC Type

10%

A = Adjustable

Power —M8M J

23 = 70 watts (See
specification chart for
other power ratings)

Resistance Value

Experssed in ohms

(Standard

EIA/MIL values)

Tolerance — =
+5% standard for fixed resistors,

+10% standard for adjustable and tapped

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE

POWER ngae;?g Lgis%hvjﬁhmp. pr Inorganic fireproof

WIREWOUNDS stand off \ o — encapsulant
PWR series

e 10 watts

Alloy resistance wire on
fiberglass substrate

» Radial leads for PC Mount
® 0.1 ohms to 18K ohms
e TC’s from 300 ppm/°C to +5500 ppm/°C

SPECIFICATIONS: HOT SPOT TEMPERATURE RISE
@ 25°C
- Power Rating: 10 watts
300
- Resistance Range: 0.1 ohms to 18K ohms ) B
@ /
-Tolerance: +=10%, +5% 5
& 200 //
- Flameproof Inorganic Construction 2
£ g
- EIA RS-344, Insulated Fixed Wirewound Resistors ﬁ /
a
*DIMENSIONS i : Eg
T T ~
S 0720 40 60 80 100 120
7 % Rated Power
1.39 POWER DERATING
+.032
.080 i o5
+.032 _‘
; o4 Ha ! N
/U:P +.002 U 80 \
: ¥ Lead Dia. \
o
! 2
250 *—I l& :050 ”-' | _"_2822 3 60 AN
+.062 *.062 v B \
. | & 40 A
*
20

500 100 160 200 250

HOW TO ORDER: Ambient Temperature (°C)
Sample Part No.:

PWR - 10 - 12K - 10%

Type
Power
Range

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE POWER
WIREWOUNDS FOR

PC BOARD

APPLICATIONS

PCH sEeries

e 5 watts to 20 watts

e +10%, +5% tolerance
e 1 ohm to 3500 ohms

® +400 ppm/°CTC

SPECIFICATIONS POWER DERATING & TEMPERATURE RISE
Temperature Rise Power Derating
Power @ Resistance PCH-20 100
IRC 25°C Range 275 L \
Type (watts) (ohms) 250 // PCH-15 N\
PCH-10 A\l .
PCH-5 5 1101100 | § 200 /’ / i PCH-7 E \\ Ry
PCH-7 7 1101600 | = y, /é PCH-5 3 IR,
PCH-10 10 102600 | & 50 /, 7’ & E R
PCH-15 15 1102400 | & / /4 et 8 40
PCH-20 20 110 3500 / ®
50 Maximum recommended
ambient operating
temperature 150°C
0 20 40 60 80 100 120 0 50 100 150 200 250
Temperature Rise (°C) Ambient Temperature (°C)
200yin. Min. Thk. Plati
i e TERMINAL CONFIGURATIONS PCH CONFIGURATION
|
I Alternate Standard
|| E PCH-5,7 & 10

| |
L | E E r—
162
B
Max. Misalignment /
5° All Configuration H 1)/’<
Note: Terminals are 200y inch min. solder ~ 1YP- U b 044 = 005

plated steel (.020" = .002" thick). T

\
B
244 See

terminal

configurati
DIMENSIONS - INCHES and (mm) MERS e
A B Cc D G E H
Product +.030 +.030 +.030 + .244 +.08 -.04 +.012 +.008
& Wattage (£.762) (=.254) (+.254) (6.20) (=2.0) (+0.3) (+1.4)
PCH-5 1.062 3758 244 .590 394 .287 .055
(27.000) (9.525) (6.20) (14.99) (10.0) (7.3) (1.4)
PCH-7 1.420 375 244 .886 .984 .287 .055
(36.068) (9.525) (6.20) (22.50) (25.0) (7.3) (1.4)
PCH-10 1.875 375 244 1.38 .984 .287 .055
(47.635) (9.525) (6.20) (35.05) (25.0) (7.3) (1.4)
PCH-15 1.89 492 1.28 1.18 .394 .106
(48.006) (12.497) (32.51) (30.0) (10.0) (2.69)
PCH-20 2.500 492 1.87 1.18 .394 .106
(63.500) (12.497) (47.50) (30.0) (10.0) (2.69)
INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 88
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GENERAL-PURPOSE/

FAILSAFE
MOLDED

WIREWOUNDS

SP20/SP20F series

@ Drop in replacement for BW20/BW20F

e 1 Watt

® +2%, +5%, +10% tolerance

® 0.1 ohm to 1200 ohms

e TC's aslow as +150 ppm/° C std.
(Custom TC’s available)

® .032" copperweld lead

SPECIFICATIONS

IRC Type SP-20 SP-20F
EIA RS-344 Style CRU1 CRUT

MIL-RAT Sive RC20/RC32 RC20/RC32
Equivalent

Resistance - Standard

0.1R to 1200R

0.1Rto 1000R

Tolerance - Standard

+2%, +5%, +10%

+2%, +5%, +10%

Power Rating

1waat50° C

3/4 Watt at 70° C

1/2 watt at 100° C

Derating to 0 at 160° C

1 watt at 50° C

3/4 watt at 70° C

Derating to 0 at 160° C

Max. Continuous
Working Voltage

VPR

/PR

Min. Insulation

Resistarice Dry 10,000 Megohms 10,000 Megohms
Wet | 100 Megohms 100 Megohms
Min. Dielectric
Withstanding Volts
(RMS) ATM 700V 700V
Reduced Pressure | 450V 450V

Hotspot Temperature

120° C at 1 watt

120° C at 1 watt

1. Resistive Element

All resistor types have resistance alloy winding on a braided
fiberglass substrate. Intermediate silicone coatings are used to
enhance processibility and to provide protection to the resistive
element.

2. Terminatior

The SP-20 and SP-20F resistors are terminated using an alloy
coated copper flashed steel lead welded to a cap of the same
material. This termination assemble is mechanically crimped,
utilizing an improved crimp design, to the resistive element.

3. Encapsulation

The SP-20 and SP-20F are encapsulated utilizing a compression
molded phenolic plastic material. The SP-20F has a flame-
resistant coating applied over the resistive element to provide
flammability protection when destructive overloads may occur.

4. Marking

All products are marked utilizing heat and solvent resistant

Rise
- - color code bands consistent with EIA/MIL requirements. The
Typical Load ; .
i : = . 49?6. 2 809'6 : first band is double width to designate wirewound construction.
Current Noise Negligible Negligible A fifth band, blue in color, is used for flameproof
identification.
DIMENSIONS
IRC Type SP-20 SP-20F
. I A B c
A =+ 010 (.25) .390 (9.91) .390 (9.91) 1
B =+ .008 (.20) .140 (3.56) .140 (3.56) 7 I
”
C + .002 (.05) .032 (.813) .032 (.813) 1 ‘
D = 126 (32) 1.50 (38.1) 1.50 (38.1)

INTERNATIONAL RESISTIVE COMPANY, INC.
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SP20, SP20F CHARACTERISTICS

Test EIA RS-344 SP-20 Typical Average SP-20F Typical Average
T Cosfficient (PPM <1R +800 ppm < +800 *< +800
emperature Coefficient (| ) >1R 4400 ppm <4150 < +150
Dielectric Withstanding Voltage (RMS) 700V 700V 700V
Momentary Overload +4% Max. AR 0.31% 0.55%
Low Temperature Operation +3% Max. AR 0.28% 0.17%
Temperature Cycle +5% Max. AR 0.30% 0.36%
Humidity +5% Max. AR 0.70% 0.70%
Load Life +10% Max AR 0.49% 0.80%
Terminal Strength +2% Max. AR 0.10% 0.08%
Resistance to Solder Heat +4% Max. AR 0.36% 0.48%
Test Condition
Solderabili No Failures No Failures
i 1RS-178
*0.1 ohm SP20F < 1000 ppm.
TEMPERATURE & POWER DERATING
SP-20 SP-20F
POWER DERATING bos POWER DERATING
2.0 2.0
w o
g 1.5 = 155
2 % SP-20F
210 210 TYPICAL FUSING
& &
D 3 \
0 . 0 N 215 3
50 100 150 200 50 100 150 200 S \
H (] H (o] t \ \\
Ambient Temperature (° C) Ambient Temperature (° C) % . \\\&\\
o NS e —run
SP-20 SP-20F Sl s e T
TEMPERATURE RISE TEMPERATURE RISE 6 R 09 .
120 120 4 = 1000Q —
2
__100 & 100 g 20 40 60 80 100
? Z e / Time (seconds)
~ 80 [+)]
3 B
e ®
& 60 2 60
S ©
® @
g 40 g 40
& / = /
F 20 / 20
0
. 0.5 1.0 1.5 2.0 0:5 1.0 1.5, 2.0

Power Input (watts) Power Input (watts)

INTERNATIONAL RESISTIVE COMPANY, INC.
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GENERAL-PURPOSE/
FAILSAFE

MOLDED
WIREWOUNDS

SPH/SPF series

eDrop-in replacement for BWH/BWF

o2 Watt

®+2%, +5%, +10% Tolerance

#.05 ohm to 2400 ohms

e TCR’s as low as +400 ppm/° C std
(Custom TC'’s available)

©.032" copper lead

SPECIFICATIONS

IRC Type SPH SPF

1. Resistive Element

All resistor types have resistance alloy wind-
EIA RS-344 Style

CRU 2 CRU 2 ing on a braided fiberglass substrate. Inter-
mediate silicone coatings are used to en-
hance processibility and to provide protec-

MIL-R-11 Style tion to the resistive element.

Equivalent RC32/RC42 RC32/RC42

Resistance - Std. 05 Q) to 2400 O 10 to 10000} 2. Termination

The SPH and SPF resistors are terminated
using an alloy coated copper flashed steel
lead welded to a cap of the same material. )

Tiwsaiion - Dk, £2%, £5%, £10% | 2%, 5%, *£10%
This termination assembly is mechanically

crimped, utilizing a 6 point crimp design, to

2 watt @ 70°C

Power Rating

1 watt @ 115°C
Derating to 0 @ 160°C

2 watt @ 70°C
1 watt @ 115°C
Derating to 0 @ 160°C

the resistive element.

3. Encapsulation

Max. Continuous e reT The SPH and SPF are encapsulated utilizing
Working Voltage i PR a compression molded phenolic plastic
material. The SPF has a flame-resistant coat-

Min. Insulation ing applied over the resistive element to

by 10,000 heg 10,000 Meg provide flammability protection when destruc-
Resistance Wet 100 Meg 100 Meg tive overloads may occur.
Min. Dielectric
withstanding volts ATM i 00y 4. Marking
(RMS) Reduced Pressure 625V 625V

All products are marked utilizing heat and
solvent resistant color code bands consistent
with EIA/MIL requirements. The first band is
double width to designate wirewound con-
struction A fifth band, blue in color, is used
for flameproof identification.

Hotspot Temperature

0,
Rise 145°C @ 2 watts

145°C @ 2 watts

Typical Load Life

0.43% 0.45%

Current Noise Negligible Negligible

DIMENSIONS

IRC Type SPH SPF
l D | A—| B
A + 010 (.25) 562 (14.3) 562 (14.3) f l c
B =+ .008 (.20) 225 (5.72) 225 (5.72) Z j )
C + .002 (.05) .032 (.813) .032 (.813) ‘ l
D * .126 (3.2) 1.50 (38.1) 1,50 (38.1)
INTERNATIONAL RESISTIVE COMPANY, INC.
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SPH/SPF CHARACTERISTICS

Test EIA RS-344 SPH Typical Average SPF Typical Average
< 1R+ 800 ppm 005Q-0160  +1000 0.100) +1700
Temp. Coefficient (PPM)* >1R + 400 ppm 0.18()-068 ()  +800 0.11(2-0.16 )  +1000
0.75 () - 2400 )  +400 0.18(1-068 ) + 800
0.75 Q- 1000 ) + 400
Dielectric withstanding Volt.(RMS) 1000V 1000V 1000V
Momentary Overload +4% Max A R 0.2% 0.3%
Low Temp. Operation +3% Max. AR 0.3% 0.4%
Temperature Cycle +5% Max. A R 0.3% 0.4%
Humidity +5% Max.AR 0.5% 0.6%
Load Life +10% Max.A R 0.5% 0.5%
Terminal Strength +2% Max. A R 0.05% 0.04%
Resistance to Solder Heat +4% Max. A R 0.3% 0.1%
Solderability Test Condition 1 RS-178 No Failures No Failures
*All ppm levels listed are maximum.
POWER DERATING & TEMPERATURE RISE
SPH SPF
POWER DERATING POWER DERATING
25 25
2.0 2.0
« »w
- ;\ . h
= 1.5 T \ ;3 1.5 T \
C\ o0
S5 10 T & 10 T
TYPICAL SPF FUSING
I I 25
T
5 t 5 + 1
\ 1\ \\\‘\
I | 20
\ \ \ N s 40
L 4 ™ \\\\\\\‘:t:—_ == = o
8049 108 e &0 5070 100 150 200 Z 15[RRE SRGETE
Ambient Temperature (° C) Ambient Temperature (° C) g \\\\ g oo ‘\100?:%‘-1_ e
2 % 0
s 10 S~ 20000
SPH SPF e i ey
TEMPERATURE RISE TEMPERATURE RISE 5
150 Note: 150 Note: Rated Power
) 145° C / 145° C 2 {
125 = 125 I
o) / S / 0~ 20 40 60 80 100
°;— 100 / 2 100 / Time (seconds)
Rzl v
o o
g 75 = 75
2 IS
© )
[ Q
Q 50 50
£ / 3 /
m [
N 25 J 25 /
e 0.5 1.0 1.5 2.0 0 0.5 1.0 15 2.0

Power Input (watts)

Power Input (watts)
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LOW-COST
GENERAL-PURPOSE
CONFORMAL COATED
WIREWOUND

SPP series

» Color band standard identification;
(stamped marking also available)

» Coated or uncoated units

» Positive high T.C.’s upon request

» Weldable and solderable magnetic leads

EIA/MIL color code

First wide band indicates
wirewound construction,
blue indicator indicates
flameproof.

Mechanically crimped

termination assembly.

Alloy resistance
wirewound on fiberglass
core

SPECIFICATIONS

1/2W @ 125° C
Derating to 0 @ 160° C

IRC Type SPP-1 SPP-2
Resistance - Standard .1 ohm thru 1200 ohm* .1 ohm thru 2400 ohm
Tolerance - Standard +5%, +10% +5%, +10%
Power Rating 1W@85° C 2W @ 85° C
3/4W @ 105° C W@ 140° C

Load Life Stability

1W@ 85° C +10%

2W @ 85°C +10%

Max. Continuous Working Voltage VPR /PR

Min. Insulation Resistance - Dry 10,000 Megohm 10,000 Megohm
Min. Insulation Resistance - Wet 100 Megohm 100 Megohm
Min. Dielectric Withstanding Voltage 600 Volts RMS 600 Volts RMS
Current Voltage Negligible Negligible

Standard Resistance

*0.10 ohm to 1000 ohm

*0.10 ohm to 2400 ohm

Temp. Rise at Rated Load, 25° C Ambient

Approx. 200° C

Approx. 200° C

Temp. Coef. +600/° C +300/° C +600/° C +300/° C
0.10 ohm to 1.0 ohm to 0.10 ohm to 1.0 ohm to
0.91 ohm 1200 ohm 0.91 ohm 2400 ohm
*For lower ranges consult factory.
DIMENSIONS IRC Type A B C +.002
SPP-1 .400 max. .148 max. .032
SPP-2 .570 max. .170 max. .032
A Max. >
4 =

l—c

(W)

f

1.125 Min. ——»

e—— @ ——»

INTERNATIONAL RESISTIVE COMPANY, INC.
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SPP POWER DERATING & TEMPERATURE

Power Derating Temperature
100 \
\ 300
80
5 \ SPP-1, 2 ©
Z 60 S
<) & 200
a 1z} e
2 . -
s 40 g —
S T 100
20 SPP-1
0
200 5 20 40 60 80 100
Ambient Temp. (° C) % Rated Power
FUSE/PULSE APPLICATIONS
SPP resistors normally fuse in less than On the other hand, by using larger wire
one minute with five to ten times rated diameters and higher melt temperature
wattage depending on the range. By alloys they can handle high overloads
modifying the windings, using a different (pulses). A standard SPP can handle
wire size or type, they can be made to from five to fifty times the overloads of
fuse much faster. film resistors depending on the range.
CHARACTERISTICS
Characteristics Maximum Limits
2 e e +600/° C 0.10 ohms to 0.91 ohms
L el " 4£300/° C 1.0 ohms to 1200 ohms
+600/° C 0.10 ohms to 0.91 ohms
SPP-2 1 300/° C 1.0 ohms to 2400 ohms
Thermal Shock +5%
Low Temperature +5%
Short Time Overload +5%
Commercial Short Time Overload +5%
Resistance to Solder Immersion +3%
Solderability 95% minimum coverage
Moisture Resistance +5%
Life Test +5%
Test Method EIA Specification RS344
HOW TO ORDER Sample Part No.: SPP = P 1K 5%
IRC Type
Power
(See specification chart
for other power ratings)
Resistance Value
Expressed in ohms
(Standard EIA/MIL Values)
Tolerance
+10%, +5% standard
INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 94




A
(AN

X<

CHASSIS MOUNTING
WIREWOUND
RESISTORS

WH series*

® High power for size

» Standard or low inductance winding

@ Approved to CECC 40 203-001 and CCTU;
conforms to MIL-R 18546 and 39009

# Suitable for high dissipation, heat sink
mounting applications in severe environments

o Flameproof

Extruded Aluminum Housing

Digital Marking

All welded
connections

SPECIFICATIONS

| Max. Dissipation o=
(watts) CECC 40 - Low Inductance Winding
ul) . EEBEE Approved Element —i
| With Heatsink Rated Resistance Voltage —
at ambient Dissipation Range (dc or Voltage Resistance
Type :’ei:ht:;‘:k (watts) @ 25° (ohms) ac rms) (ac pk) Type Range
25°C | 70° C ambient (ohms)
WH5/WHSN* 5.0 10 8.2 10 0.05 - 3.4K 150V 1000V WHSN | 0.05-2.61K T
WH10/WH10N| 6.0 15 12.3 15 0.05 - 15K 250V 1000V WH1ON | 0.05- 261K |
WH25/WH25N| 125 25 20.5 25 0.05 - 33K 500V 2000V WH25N | 0.05- 11K
WHS0/WHSON|  25.0 50 32.8 *40 0.05 - 82K 1250V 2000V WHSON | 0.05 - 30.1K

* N Designates non-inductive winding
Type WHS50 has a 50W capability at 25%C ambient temperature.

POWER DERATING
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GRAPH 2

STYLE
50

WH50

Reference chassis

Reference Aluminum Heatsink Dimensions

Aluminium thickness 1mm.

£
H
% IIWH=5 Type L (in) | W(in) H (in) |Reference Area (sq. in)
: WH 5, WH10 62 | 40 2 164
3 WHTO
T WH25, WH50 1.2 52 2 218

HEATSINK SURFACE AREA (cm’)

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COMPANY, INC.
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CHASSIS MOUNT DIMENSIONS - IN. and (MM)

B Cc H M
A +.012 | +.012 E F G +.008 L +.019 N
Type Max. | (+0.3) | (+0.3) | Min. | Max. | Max. | (+0.2) | Max. | (+0.5) | Max.

1181 | 490 | .450 | 075 | 669 | 355 | .095 | 669 | .169 | .098
WHS/WHSN (30.0) | (12.40) | (11.30) | (1.90) | (17.0) | (9.0) | (2.40) | (17.0) | (4.3) | (2.50)

1.437 .620 .562 .075 .827 433 .095 .827 .205 126
WH10/WH1ON | (355) | (15.90) | (14.3) | (1.90) | (21.0) | (11.0) | (2.40) | (21.0) | (5.20) | (3.20)

2008 | 780 | .720 | .110 | 1.102 | 591 | .130 | 1.141 | 283 | .126
WH25/WH25N | (51.0) | (19.8) | (18.3) | (2.80) | (28.0) | (15.0) | (3.30) | (29.0) | (7.20) | (3.20)

2.854 | .840 Tetduls 016 | 1189 .669 130 | 2,008 | 311 .126

WHSO/WHSON | (75 5) | (21.40) | (39.70) | (2.80) | (30.0) | (17.0) | (3.30) | (51.0) | (7.90) | (3.20)

.079 (2) min

J é’: 1 1 l

1
— (O] _|
L b—-=c
S e
ENVIRONMENTAL DATA: MECHANICAL DATA:
Load Life: +(1% +.05 ohm) AR Construction. The wire element is wound on a high purity ceramic
Moisture Resistance: (1% +.050hm)AR rod, and all electrical connections are welded. The assembled and

wound rod is encapsulated in a specially selected molding material
Thermal Shock: +(.25% +.05 ohm)AR and then cased in an extruded aluminum housing, ensuring electrical
Overload: #(1% .05 ohm)AR stability and reliability.

Temperature Coefficient:
+50 ppm/° C less than 1 ohm
+30 ppm/° C 1 ohm and above

HOW TO ORDER:

Sample Part No.: WH - 5 - 1000hm - 5%

Type

— )

Power ‘

|
|
1
l
i
Resistance |
Value [

Tolerance
+1%, +5%, +10%

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 96
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VITREOUS ENAMELLED

WIREWOUND RESISTORS

W20 series*

e High dissipation: 2.5 to 12 watts at 70°C

e All electrical connections welded
e Suitable for harsh environments
@ Inorganic materials

e Digital marking

*Manufactured in the U.K.

Ceramic Substrate

Available

Copperweld Leads

as non-inductive

SPECIFICATIONS:

dEaancis Resistance Range (ohms) Rated Limiting
Type 201-002 Min. at Min. at Min. at Min. at Max. at :tls:.if::tion \E,:;::::t

Style +10% +5% +2% +1% allTols. | (vans) i R
w21 JB 0.1 0.3 0.5 1 10K 2.5 100
W215 HB 0.15 0.3 0.5 1 15K 4.3 160
w22 KB 0.1 0.3 0.5 1 20K 6 200
w23 LB 0.15 0.5 1 1 60K 9 500
w24 MB 0.2 0.5 1 1 100K 12 750

Selection Tolerances. Standard +5%,
+10%. +1%, +2% available upon request.

Inductance. Inductance is dependent on
resistance value and the following
information is intended as a guide.
More detailed information for specific
applications is available upon request.
W21 up to 20 ohm, W215 up to 180 ohm,
W22 up to 150 ohm, W23 up to 75 ohm,
W24 up to 50 ohm: inductance is
typically less than 2jH.

Voltage Coefficient. Negligible.

Noise. Current noise is zero.

Construction. A high purity ceramic
substrate is assembled with force fit end
caps to which are welded the termina-
tion wires. The resistive element is
wound on the substrate and the ends
welded to the caps; the vitreous enamel
protective coating is then applied to the
body.

Environmental Data:
Load Life: +(2% + .05 ohm)AR
Moisture Resistance: +(1% + .05%)AR
Thermal Shock: +(0.2% + .05 ohm)AR
Shelf Life: +(0.1% + .05 ohm)AR
Soldering Resistance To Heat:
+(0.1% + .05 ohm) AR

Temperature Coefficient:

Typically less than +75 ppm/°C

Maximum 120 ppm/°C.

DIMENSIONS - IN. and (MM)
Type L D : .
w21 500 (12.70) 220 (5.60) %;—‘:'_{ )z‘* = B
w215 905 (23.0) 275 (7.0) .03; s | |‘ 1
w22 875 (22.20) | 315 (8.0) Max. Dia. — L _,L:M:ns ! (30'0)"j
w23 1,500 (38.10) | .315 (8.0)
W24 2.106 (53.50) | .315(8.0)

INTERNATIONAL RESISTIVE COMPANY, INC.

97 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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W20 POWER DERATING & TEMPERATURE:

Derating
% LR R
< o0 nti
110 \\ BS CECCA40 Rating at 70°C
90 ]
3o Y
3 ,‘2 70
C
£ ¢ 1 .
8 & !
o @ 1 N
2 B8 % : ‘\
N
10 ' \
1 A
20 70 100 200 300 350

Ambient Temperature °C

Temperature Rise °C

Temperature Rise

400
350 W21 W215 W22 | W23 xv24

300 ///
Wy
/

200 /

/4

0 5 10 15 20
Dissipation - Watts

APPLICATION NOTES:

The terminations should not be bent
closer than .059 (1.5) from the body, and
the recommended minimum bend radius is
.039 (1).

If resistors are to dissipate full rated
Jower, the terminations should not be
soldered closer than .157 (4) from the
body.

If operated in an ambient of 20° C,
permissible dissipation is approximately
20% greater than the 70° C figure for

the same performance. (See Derating
Chart). If some reduction of stability is
acceptable the resistor may be permitted
to dissipate a higher power, providing
always that surface temperature does not
exceed 400° C. (See Temp. Chart).

When cold, vitreous enamel has excellent
insulation resistance. In common with
all insulants with specific resistance of
the enamel decreases with increase in
temperature. Therefore, resistors
operated at near maximum temperature

cannot be classed as insulated and
should not be used in contact with any
conducting material.

Care must be taken when determining
clearance distance between the resistor
body and the printed circuit board or
other components to ensure these are
not over heated. Reference to Temp.
Chart will indicated the derating neces-
sary to avoid damage. Resistance is
measured .236 (6) from the body.

TAPING DIMENSIONS:

. Dimension Maximum Quantity
e A +.079 (2) Per Reel
T }-* A—r }«7- 236 (6)
w21 2.52 (64) 1000 1 393 + .020 (10 + 0.5)
IR
W215 2.89 (73) 800 L J
w22 2.89 (73) 700
HOW TO ORDER:
Sample Part No.: W - 21 - 1000hms - +5%
Type PACKAGING:
Power Tape &reel or bulk. Bulk only W23, W24,

Resistance Value

Tolerance

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 98
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g
VITREOUS
ENAMEL
iaital i
WIREWOUNDS viglia Kgrking
1600/1900 series*
e 5W to 208W : Vitreous Enamel
& TQ +75 ppm typlcally Lt Coating
e Thirteen tube sizes, seven termination styles
e Available with Fixed, Adjustable,
Tapped or Low Inductance windings
FIXED TUBULAR RESISTORS
DIMENSIONS - INCHES and (MM)
[ Tube A B c D E F G H K
Size Max. Max. Nom. Nom. Max. Max. Nom. £.059 (+.150) Max.
1601 1.30 (33.0) 698 (17.50)| .323 (8.20) 177 (4.50) .197 (5.00) .768 (19.50) .591 (15.00) .126 (3.20) 2.323(59.00)
1905 | 2.210 (56.10) 571 (14.50)| .256 (6.50) 177 (4.50) .197 (5.00) 689 (17.50) .394 (10.00) .126 (3.20) =
1600 | 2.421 (61.50) 571 (14.50)| .256 (6.50) 177 (4.50) .197 (5.00) .689 (17.50) .394 (10.00) .126 (3.20)
1602 | 2.008 (51.00) .680 (17.50)| .323 (8.20) .177 (4.50) .197 (5.00) .768 (19.50) .394 (15.00) 1126 (3.20) 3.031 (77.00)
1906 | 2.520 (64.30) .689 (17.50)| .323 (8.20) .177 (4.50) .197 (5.00) .768 (19.50) .591 (15.00) .126 (3.20) 3.543 (90.00)
1603 | 2.933 (74.50) .689 (17.50)| .323 (8.20) 177 (4.50) .197 (5.00) .768 (19.50) .591 (15.00) .126 (3.20) 3.976 (101.00)
1604 | 4.015(102.00) | .689 (17.50)| .323 (8.20) 177 (4.50) .197 (5.00) .768 (19.50) .591 (15.00) .126 (3.20) 5.039 (128.00)
1605 | 3.534 (89.50) | .945 (24.00) .521 (13.20) .224 (5.70) .268 (6.80) 1.043 (26.50) 591 (15.00) .165 (4.20) 4.803 (122.00)
1908 | 4.015 (102.00) | .945 (24.00)| .521 (13.2) .224 (5.70) .268 (6.80) 1.043 (26.50) 669 (17.00) .165 (4.20) 5.275 (134.00)
1607 | 4.015(102.00) | 1.26 (32.00) | .750 (19.20) .276 (7.00) .385 (9.80) 1.260 (32.00) .866 (22.00) .256 (6.50) 5.275 (134.00)
1606 | 6.535 (166.00) | .945 (24.00)| .521 (13.20) .224 (5.70) .268 (6.80) 1.043 (26.50) 869 (17.00) 165 (4.20) 7.795 (198.00)
1608 | 5.984 (152.00) | 1.26 (32.00) | .750 (19.20) .276 (7.00) .385 (9.80) 1.260 (32.00) .866 (22.00) .256 (6.50) 7.244 (184.00)
1609 | 8504 (216.00) | 1.26 (32.00) | .750 (19.20) .276 (7.00) .385 (9.80) 1.260 (32.00) .866 (22.00) ,256 (6.50) 9.763 (248.00)
[ J ‘ } X
| Figure 1 Figure 2 Figure 3 Figure 4 Figure 5 Figure 6 Figure 7
‘ T ->,ZE‘<- 2 H\‘-:D~ E 5 it Sc’jw Size 9 ; 4 ’ %
& 13'1 7 ,[d ; x _IQL — ["A ‘:‘i{ e . B o v E&é_ e
:‘.l | Bz | B | v | aptec2 r v | Awieo2 | .'B‘MJ [ I ﬁTJ‘ 8 1 L c8 1802 \ cP 1802 /
A (T i3 ey L 0 [k R R v . | ] 0
i = A = . K - e
TERMINATIONS
Styles B, 4B, AP and AW are available in all Rigid wires (Figure 3): ,047 (1.2) diameter Ferrule, electrically isolated (Figure 6)

13 tube sizes. tinned copper, 1.260 (32) minimum length. Connection to resistor via 60/40 solder

Denoted by prefix ‘AW’ coated nickel iron lugs. Denoted by prefix

Styles C, CB and CP are available in sizes ‘CB": thus CB 1602.

thus AW1602.
1601 to 1609 inclusive, 1906 and 1908.

Lugs with screws, nuts and washe igure Ferrule, electrically isolated (Figure 7)

Lugs (Figure 1): 80/40 solder coated nickel 4): Nickel plated brass screws and nuts. Connection to resistor via pigtails of

iron. Denoted by prefix ‘B' to size

Denoted by prefix ‘4B": thus 4B1602. 14/.183mm copper, 5.90 (150) minimum length.

reference, thus: B1602. Denoted by prefix ‘CP': thus CP1602.

Ferrule, electrically live (Figure 5): Nickel

Pigtails (Figure 2): 14/193mm copper, 5.90 plated brass. Denoted by prefix ‘C": thus MARKING

(150) minimum length. Denoted by prefix C1602.

The resistors are legend marked with type
‘AP": thus AP1602. reference resistance value, tolerance and

manufacturing date code.

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COWANY, INC.
99 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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ELLIPTICAL VITREOUS ENAMELLED WIREWOUNDS

DIMENSIONS - INCHES and (MM)
- ~ P2 min
r 26
See Figures 1 and 2 |
. Resistor Fixing —
Re ength Centers 481902
A Max B Nom
Iy gure
1900 1.043 1.772 8
(26.5) (45.0)
1801 1.280 2.008 Bl
(32.5) (51.0) ,U
1902 1.692 2.402 &
(43.0) (61.0) =
Mounting |
plate —
1903 2,047 2.756 . o 5 el
(52.0) (70.0) Eigure brackel MD 38 Dom:centres i Af
1904 3.524 4.252
(89.5) (108.0) ﬁ ﬁ ﬁ
Any termination style, B, 4B, AP, or AW is
available in each of the five sizes.
— B1B1902 ——
AW
ELECTRICAL DATA
Dissipation (watts) to produce Resistance Range (ohms)
operating hotspot temperature of Limiting
ze Ambient = 20° C AmbiantE Min. Resistance at Max. Element
70° C ’
Value Voltage
200° ( 300° C 375° C 375° C +10% +5% +2% +1%
1800 8.5 16 23 18.5 1 4 20 40 2.8K 140
1901 9.5 18 26 21.0 1 8 40 70 4.8K 250
1802 11.0 21 30 240 2 10 80 70 8.3K 400
1903 12.0 24 35 27.0 2 14 60 100 11.5K 530
1904 20.0 40 56 43.0 4 30 60 100 24.4K 1100
*The stated dissipation applies to single resistors mounted as shown in Figure 5.
TAPPED RESISTORS TEMPERATURE RISE
*Maximum Total Maximum Total 10°
Dissipation Resistance Maximum
(watts) with Single Tap Number S
with Single Tap (ohms) of Taps e ot i —— 450°C
¢ = ——375°C
3
1902 21 5.8K 1 1
1903 27 90K 1 9 g e
1904 50 22.0K 2 A /
k)
* Maximum total dissipation assumes that this will be evenly spread over the total element length, and % 10° = 2
S %
will produce a hot spot temperature of 375° C in 20° C ambient. ‘E x IJ[,
o
£ : 5 5 o S|
Enquiries for tapped resistors should stated the following details: E 28 3
. + 5 AT . = S
- Resistance per section. Maximum dissipation per sections. Hit =
- Maximum operating ambient temperature. Maximum permissible 2
dimensions, if important.
- Type of terminations required. 104 2 3 4 6 810 7, @ % % 810

- Proposed method of mounting: vertical or horizontal axis; flat
or on edge.
- Details of stacking, where applicable.

ENVIRONMENTAL DATA

Load Life: +5% after 1000 hours operation at recommended dissipation.
Moisture Resistance: +(2% +.05 ohm)AR.

Shelf Life: +(1% +.05 ohm)AR.

Dissipation - Watts

ORDERING PROCEDURE

Specify full type reference, resistance value and tolerance,
using IEC resistance code. E.g. B1902/10R +5%is a
resistor of size 1902 with B style lugs, 10 ohm +5%.

INTERNATIONAL RESISTIVE COMPANY, INC.

P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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TUBULAR ELECTRICAL DATA

Standard Selection Tolerances:

Standard Winding: +5%, +2%, +1%
Low inductance winding: +10%, +5% )
1be
= Temperature Coefficients of Resistance:
Ambient of 20° C | Ambi =9 / TCR is typically £75ppm/° C and will not exceed + 120ppm/° C.
ent
70° C
1601 I R T R 15 | 25 | 15K| 2s0] 150 10 | s0 | 1.3k Noise: Gurrent nolse Is zero.
1905 i 14.5 20 16 1 15 30 30K - 450| 10 50 3.5K
1600 75 15 21| 165 1 15 30 56K| - 600 10 50 5.0K .
1602 8| i58| 22| 17| 1 20 | 25 43K| 500/ 350| 10 | 50 | 4.0K Low Inductance Windings:
1908 8.5 19 28 22 1 20 30 50K| 700/ 550 10 50 5.5K Ayrton-Perry wound elements are supplied for low inductance
1603 11 22 32 25 1 20 30 83K| 850, 750 10 50 7.5K
1604 15.5 31 45 35 1 20 60 100K| 1300! 1000| 15 50 11.5K applications. This winding style has a maximum permissible hot spot
1605 21 41 59 47 1 30 40 100K| 1100 900| 15 50 14K temperature of 300° C. The maximum dissipation is defined in the
1908 24 47 68 54 1 30 40 100K| 1200| 1000 10 50 16K
1607 34 66 95 76 1 30 50 100K| 1300/ 900| 15 50 29K Electrical Data Table under the heading Operating Hotspot
1806 41 BOf 1 15 2 1 90 40 160K| 2100| 1900| 15 50 32K Temperature of 300° C and resistance ranges are defined in the three
1608 52 101 145 115 1 30 50 180K| 2100{ 1800| 20 50 38K
1609 74| 145 | 208 | 165 1 35 | 50 | 250K| 3000/ 2500/ 30 | 100 | 58K right hand columns of this table.
@ : :
The stated dissipation applies to resistors mounted horizontally with unobstructed bore. TEMPERATURE RISE
= i
HOW TO ORDER: For Fixed Tubular Resistors specify full type 2 = >_}
7 X o A
reference, resistance value and tolerance, using IEC resistance code. o 5 ,1 o
For example, C1602/10R 5% is a resistor of size 16-2 with % z » rgp
o
electrically live ferrules, 10 ohm +5%. For Low Inductance Windings 2 // ////
® 102
specify the full type reference, resistance value and tolerance, using 3 05 v
©
IEC code references. The addition of "L" to the prefix describing 'é; :égg g g é g § g g g g’
terminal configuration indicates Ayrton-Perry winding. E.G. BL KR g
1602/50R +5%. 21
il 4 10 3 4 68102
Dissipation - watt
ADJUSTABLE RESISTORS - TUBULAR 2 s )
ADJUSTABLE - HOT SPOT TEMP/MIN. MAX. RANGE ADJUSTABLE - DIMENSIONS - INCHES and (M)
Figure 8
Tub sl o F.Lc
Size 200° C Hotspot 300° C Hotspot v J S
e : i o 2 = v VC 1602 | 7] V81602
K ! < HA-Y @ hill
1908 95 19 4 3 25K (=4 el
1603 11 22 6 5} 3.0K
1604 16 31 8 8 5.3K
1605 21 41 6 6 4.5K n tol tax. No of
1808 24 47 11 10 7.5K i s
1607 34 66 11 9 8.1K AQJuSTAg Banas
1606 41 80 14 13 13.2K 1602, 1603, 1906 | 20 25 3 1
1608 52 101 17 16 15.4K 1604 20 25 3 3
1608 74 145 25 24 245K 1605, 1908 25 30 4 2
1606 25 30 4 4
1607 30 35 4 2
1608 30 35 4 3
1609 30 35 4 5
TAPPED RES'STORS All other dimensions are as for fixed resistors.
*Maximum M. Total Figure 9
Total
Dissipation| Resistance ]
Tube IN20°C Witk Bingiel  Waw ENQUIRES for Tapped Resistors must state:
i Ambient o CTP 1606 - Resistance per section
(Walts) . : - Maximum dissipation per section
Nith Single (ohms) of [
Tap - Maximum operating ambient temperature
1905 145 9K 1 - Maximum permissible dimensions
1600 13.0 12K ! - Type of terminations required
1602 15.5 9K 1
1906 19.0 13K 1 * Maximum total dissipation assumes - Resistor style or proposed method of mounting
1603 g?g ;g:i ; that this will be evenly spread over
1604 o
1605 41.0 34K 2 the iotal slement length. HOW TO ORDER: Specify full type reference, resistance value and )
1508 518 39K 2 tolerance. The addition of ‘V" to the prefix describing terminal
1607 66.0 53K 2
1606 80.0 78K 4 configuration indicates an adjustable resistor. E.G. VCP 1602/60R
:x :2;3 1:2& : +10%is a B0 ohm adjustable resistor with ferrules and pigtail
terminations.
INTERNATIONAL RESISTIVE COMPANY, INC.
101 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 ® 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902
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CUSTOM WIREWOUNDS
AND ASSEMBLIES

Let IRC’s Engineering staff
design and build a resistor for
your specific requirement.

ALTERNATIVES

e Power - Available from 1/2W through 100 watts and beyond.

e TCR - High positive TCR’s available with ratings of 1250 ppm, 4500 ppm and 5500 ppm. (other TCR's avail-
able)

e Fuses - By combining your fusing parameters with IRC’s expertise a wirewound can be designed to fuse
under very specific conditions.

e Pulse/Surge Protection - Specifically designed for applications requiring 5% tolerance or tighter and/or a
low temperature coefficient in a flameproof package.

e Package - Special ceramic packages available or we will custom design the product to specifically fill your
requirement.

e Low Resistance - Resistance values available down to .005 ohm for current sensing applications.

e Value Added - We will provide any wirewound element with appropriate quick disconnect terminal, sealed
connector, stranded insulated lead wires, sleeving and other combinations.

( How To Order:

Consult factory.

INTERNATIONAL RESISTIVE COMPANY, INC.
P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902 102



e Conducive plastic

@ High reliability prime signal source

@ General purpose and precision

@ Single/dual track with switch available

@ Linear and non-linear

® Servo and Bush mount

e Sintered bearings and precious metal wipers available

e Wirewound and cermet potentiometers available

SPECIFICATIONS
CONDUCTIVE PLASTIC PRECISION POTENTIOMETERS
Available Available Power Body Spindle Angle of No. of

Series Resistance  Selection Rating  Linearity Dia. Dia. Eff. Output Gangs
Reference Range Tolerance @70°C (Independent) In/(mm) In (mm) Rotation Smoothness Max
11CP 1K(2-20K() 10% 1 Watt 0.5% (std) 1.06 (26.9) 1/8-1/4 345" 0.1% max. 5

closer 0.15% . max. on 345"

available available
15CP 1KQ-20KQ)  10% 1.5Watt 0.5% (std) 1.32(33.33) 1/8-1/4 345" 0.1% max. 5

closer closer. max. on 345"

available available
18CP 1KQ-20KQ)  10% 1.5 Watt  0.5% (std) 1.56 (39.68) 1/8-1/4 345" 0.1% max. 5

closer closer. max. on 345"

available available
20CP 1KQ-20KQ)  10% 2 Watt 0.2% over 2.00 (50.80) 1/4 350" 0.1% max. 12

closer 350" max. on350"

available 0.1% overcenter

315"
CONDUCTIVE PLASTIC GENERAL PURPOSE POTENTIOMETERS
Available Available Power Body Spindle Angle of

Series Resistance  Selection Rating Linearity Dia. Dia. EH, Output Mechanical
Reference Range Tolerance @70°C (Independent) In/(mm) In (mm) Rotation Smoothness Endurance
CP 1600 1K(-100K) 20% 1 Watt 2%-0.5% .95 (24.9) 2(-1/4 330" 0.1% max. 3x10° std

10% Or6mm)  max. 2x10°

ss spindle

CP 1700 1K(-100KQ) 20% 1.5Watt 0.5% (std) .95 (24.0) .158 (4) 330" 0.1% max. 5x10°

10% closer. - max. on 345"

available

CONDUCTIVE PLASTIC AUTOMOTIVE POTENTIOMETERS
CP 17/210 1K-10K 20% 1 Watt + 2% closer 1.56 (39.6) .Leveror 90" std 0.5% max. 5x10°

10% available 24 (6mm) (120 max).
LM1 500R-10KW  20% 1 Watt + 2% std. .75x.79x1.38 .12 (3) Eff .24-.39 0.5% max. 5x10°
Linear motion (19x20x23) (6-10)

Mechanical .50 max
(12.5 max.)

Note: All conductive plastic potentiometers should be used as potential dividers and be subject to a wiper load
resistance to 100 times the track resistance.

*Manufactured in the U.K.

INTERNATIONAL RESISTIVE COMPANY, INC.
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)]

IRC introduces a total family of
rugged, compact, low cost, thick
film polymer potentiometers special-
/ engineered as position sensors.
The cost-effective potientiometers,
designated IRC Autosensors, offer
high performance characteristics
and excellent reliability in such ap-
plications as fuel injection,
automatic transmission control,

load leveling, and drive-by-wire sys-
tems based on computer control.

The Autosensors feature an im-
proved track and wiper combina-
tion for higher current-handling
capacity and longer mechanical
life. Continuously contoured track
tailoring provides superior linearity.
Stainless steel spindle, rugged
metal or plastic housing, and

mechanically locked end termina-
tions assure the longest perfor-
mance life. Printed-and-fired con-
ductive polymer track construction
permits design and production
flexibility to exactly match a
customer’s electrical specification.
Can be produced with multiple
tracks for integral control of several
functions.

Screen printed conductor on molded sub-
strates offers low tooling and production-
costs. Both resistive and switching track

patterns can be printed.

Cost effective multi-fingered slider con-
tacts are designed to withstand vibration
levels up to 50g. These comprise pre-
cious metal contacts welded to base

metal carriers.

Potentiometer tracks
can be printed to a
linear law conformity of
1% to 3% depending on
diameter and electrical
angle but law confirmity
can be improved by
computer controlled law
trimming techniques.
The accuracy of non-
linear raws depends on
the max/min. slope
ratios but trimming tech-
niques can be utilized to
achieve the best ac-
curacy to suit particular
applications.

Wide variety of custom connectors, flying leads, and molded cases available
for specific designs.

HOW TO ORDER:

Consult factory for ordering information and further assistance.

Potentiometer end resistors, printed
in the same material as the track,
can be trimmed to accurately con-
trol the output slope, to relate the
switch are potentiometer outputs or
to provide accurate output levels at
the ends of the track to monitor the
transducer in service

APPLICATIONS

Aerospace Servo Systems

Liquid Level Controls
Servo-Feedback Systems
Missiles (Fin Control)
Air-Conditioning Systems
Robotics

Micro-Processor Sewing Machines
Electric Vehicle COntrols

Pen and Chart Recorders

Power Station Control Equipment
Joysticks

Standard Components will operate
continuously from -40°C to + 135°C
and mechanical endurance tests
are carried out over this tempera-
ture range. Capability above 135°C
is available using high temperature
plastics or other suitable materials.
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CUSTOM THICK & THIN FILM

Commercial

High Rel

Military
IRC has combined its proven resis- Modern
tive products and materials exper- Manufacturing
tise with surface mount or chip and Facility

wire technology to provide a up to
date hybrid manufacturing facility
for your functional circuits needs.

FEATURES

- Thin or Thick Film Technology

- Noble & Non-noble terminations
and glaze systems

- Surface Mount or Chip & Wire

- Plated through holes - multilayer
and dual sided capabilities

- Automated placement

- Hermetically sealed Thick & Thin
Film Circuits

- Proven design rules

- SIP and DIP packaging

PERFORMANCE
Class 10,000 Facility

e Tight tolerance and ratio matching
e High conductivity copper
e Functional trim and test

RELIABILITY

e MIL STD 883

e MIL STD 1772 (pursuing)
DESIGN

e Modern C.A.D. systems
@ Special packaging

INTERNATIONAL RESISTIVE COMPANY, INC.
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CUSTOM THIN FILM

RESISTOR MODULES

® High reliability
@ Superior environmental performance
e Ultra-precision - absolute and tracking tolerance
to =.01%
@ Precision temperature performances:
Absolute TC to =5 ppm/°C
TC tracking to =2 ppm/°C
@ High voltage applications -

Epoxy potted proven
MAR resistor construction

Flame Resistant glass fiber filled

Up to 40kv ) diallyl phthalate encapsulation shell
@ Broad resistance ranges - kel ity i
g copper or insulated flexible
Up to 300 meg ohm wire available

® R-C modules available

- Custom tailored circuit design SPECIFICATIONS

- Ultra precision tolerances and TCs
available to .01% and 5 ppm/°C

- Ultra precision ration matching -
to 2 ppm/°C and .01% tolerance

- High voltage applications - up to 40kv

- Very high resistance applications to
300 megohms

- Custom packaging to meet specific needs

- Rugged epoxy construction

- Very large pin out configurations possible
(30 pins or more)

- Matched resistor - capacitor capabilities

- Internal crossovers economically
accomplished

- Low noise

- High reliability - military proven

- Special screening available

IRC’s expertise in thin film resistor technology
is available to assist you in meeting your cus-
tom network needs. Years of experience in
ultra precision resistor manufacturing techni-
ques, coupled with computer matching tech-

nology, allows the production of custom pas- Example specifications of _
sive networks to meet a wide range of circuit current CUSTOM networks:
needs: . 2erl
High Voltage Divider R/C Modules
\F}ZR Zf'e(;ls\llot]’lt Lad%?r-sd Voltage Rating: 12,000 v d.c. Voltage Rating: 250V
ery 1ig s ,O age LIVIQers Ratio Tolerance Accuracy: *0.1% Time Constant Accuracy: to +.5%
Ultra Precnsmn R-C Modules _ Absolute Tolerance: *0.1% Stability:
Special Temperature Compensation TCR Tracking: =15 ppm/°C Life, 1000 Hours, 70°C, =0.5%
Resistor Networks Temperature Coefficient:
High Reliability Circuits *+10 ppm/°C of Time Constant

Precision Attenuator Networks

IRC offers custom thin film resistor networks to meet individual cir-
cuit needs. Many years of expertise in ultra precision metal film
manufacturing, coupled with computer matching technology, allow
production of resistors and resistor/capacitor networks of unsur-
passed precision and reliability. Consult your IRC Sales Office for
your individual needs.

In addition, an almost unlimited number of
packaging styles, sizes and pin out configura-
tions are available to meet special mounting
requirements. Why not let IRC’s network en-
gineers assist you in special network or cir-
cuit needs?

Note: Consult factory for additional
information relating to your
specific application.

INTERNATIONAL RESISTIVE COMPANY, INC.
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RESISTANCE
STRIPS & DISCS

SPECIFICATIONS

ELEMENTS
IRC resistance strips consist of a high grade TEMPERATURE RISE TEMPERATURE-RESISTANCE
paper-base Phenolic laminate with the resis- L. 70 CHARACTERISTlCS
tance material permanently bonded to the O 60
surface. Disc resistc?rs are sirnply die o =y g:'g 13 B GlirveNo. Remstanceop‘;::guare—
stamped from a resistance strip. & 50 — 5 w\ 2 500 ohms

o 40 o~ 2 184 < 4 soo00ohms
Strips can be supplied with a low-resistance 2 30 A o 3'\ G | - | 00.000 ohins
colloidal silver contact coating over any por- = CCC +4 = 1—
tion of the surface where a low-resistance = 20 7 = ol 2
positive contact is desired. On discs, inner g 10 ,/ o 3
and outer rings of colloidal silver are applied T & =4 o
to provide contact with coaxial line fixtures. = g 02 04 06 08 1.0 5 -6 5

; —40 0 +40 +80
: Load (watts/sq. in.) - %

For both strips and discs, mechanical pres- 9 Temperature (°C)
sure type contacts must be used ratherthan ~ 1OLERANCE VOLTAGE COEFFICIENT

Standard tolerance is +20%. Special toleran-
ces of +15% and +10% are available on spe-
cial order.

VOLTAGE RATING

Maximum rated voltage is 500 volts per inch

The voltage coefficient of resistance is nega-
tive and varies from approximately -
0.001%/volt/inch of active strip length (for
coatings of 19 ohms/square) to -
0.03%/volt/inch of active strip length (for
coatings of 1.0 megohm/square).

soldered connections.

RESISTANCE VALUES

Strips are available with resistances from 19
ohms/square to 1.0 megohm/square. Stan-
dard disc values range from 5 ohms to

100,000 ohms. of current path.
TEMPERATURE COEFFICIENT
== "_ng) The temperature coefficient of resistance be-
W E_E] : tween 25 and 80°C varies from +0.05%/°C
(for coatings of 1.0 megohm/square). Ap-
T 305)———4 proximate temperature resistance charac-
teristics for temperatures ranging from -55
12 (305)""—"‘ i to +80C may be determined from the
curve above.
Silver ,L c
Coating Res:it;ttnce TE: . (3‘35)‘f AGING .
c Note: a and b areas are silver terminations. ” (oo ismpaiatinm, the A RanoR )
remain within +5% of the original value
DISC DIMENSIONS* - IN. AND (mm) over extended periods of time.
IRC Tt
Shia A B c D +.005 HUMIDITY.
Change of resistance during exposure to
DRT .25 (6.35) 22 (5.59) 12 (3.04) .076 (1.93) .127 (.686) 909% relative humidity for 100 hours at 40°C
DRU .28 (7.11) .22 (5.59) .12 (3.04) .076 (1.93) .027 (.686) Is approximately +5% for low-resistance
DRX 38 (9.65) 28 (7.11) .12 (3.04) .076 (1.93) .027 (.686) coatings. This increases somewhat with
DRB 50 (12.7) .38 (9.65) .12 (3.04) .076 (1.93) .027 (.686) resistance value. At completion of the
DRD 63 (16.0) A4 (11.2) .19 (4.83) .076 (1.93) .027 (.686) humidity test, the resistance returns very
DRE 75 (19.1) 50 (12.7) .25 (6.35) .076 (1.93) .027 (.686) closely to its original values within a few
DRJ 1.00 (25.4) 75 (19.1) .25 (6.35) .076 (1.93) .027 (.686) days.
DRN 1.50 (38.1) 1.25 (31.8) .25 (6.35) .076 (1.93) .027 (.686)
*Special sizes available on request. Sizes include standard dimensions for colloidal silver contact rings. POWER RATI NGS
tOther thicknesses available on special order. Maximum power load should be such that
the maximum surface operating tempera-
STRIP DIMENSIONS - IN. AND (mm) ture does not exceed 80°C. The allowable
TYPE 1 load per square inch for an ambient
tem t f 25° ist i
Length Between Total Thickness sus;?:;?ieuc;inofrez ecl:iroiz g gessia?gce .
Terminals +.06 Strip Width (W) +.03 Thickness +.005 E .
12 (305) 0.88 (22.4) 027 (686) HOW TO ORDER : .
12 (305) 1.19 (30.2) .027 (.686) To order stanc‘jard resistance strips, specify
12 (308) 1.38 (35.1) 027 (.686) the type of strip desired, total width of strip,
12 (305) 1,50 (38.1) 027 (.686) resistance value in ohms/square, and quan-
. . : . tity desired. For special resistance strips
. . .027 (. » s !
12 (305) 175 (44.5) GEL oot provide these specifications and as much in-
formation as possible about the proposed
TYPE 2 application.
Width (W) +.06 L +.03 C+.08 Thickness +.005
Standard concentric disc resistors should
12 (305) 38 0.88 (22.4) .027 (.686) be ordered by the disc type, total resistance
12 (305) 69 1.19 (30.2) .027 (.686) between silver terminals, and resistance
12 (305) 88 1.38 (35.1) .027 (.686) tolerance. For special concentric discs,
12 (305) 1.00 1.50 (38.1) .027 (.686) give all dimensions shown on the drawing
12 (305) 1.25 1.75 (44.5) .027 (.686) at left, plus total resistance between silver
terminals and resistance tolerance.
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Alabama

R.O. WHITESELL & ASSOC.
2227 Drake Ave. S.W.

Suite 10-F

Huntsville, AL 35805-5146
(or)

P.O. Box 1797

Huntsville, AL 35807-0797
(205) 883-5110

Arizona

SW Sales, Inc.

Suite C 124

9700 N. 91 St.
Scottsdale, AZ 85258
(602) 391-3180

California

LUSCOMBE ENGINEERING
99 S. Chester Ave.
Pasadena, CA 91106-3197
(213) 684-2000

LUSCOMBE ENGINEERING
Suite 144

9842 Hibert Street

San Diego, CA 92131

(619) 549-9699

ETS

Suite B

2030 Fortune Drive
San Jose, CA 95131
(408) 433-9366

Colorado

STRAUBE ASSOCIATES
Suite C, 7970 Sheridan Blvd.
Westminster, CO 80003
(303) 426-0890

Connecticut
TECHNICAL SALES ASSOC.
1 Selleck St.

Suite 300

E. Norwalk, CT 06855

(203) 853-4466

COAKLEY, BOYD,

AND ABBETT, INC.

605 Washington Avenue
North Haven, CT 06473
(203) 239-6217

Florida

SOUTH ATLANTIC
COMPONENT SALES

Suite 151 Bldg. 1

6220 S. Orange Blossom Trail
Orlando, FL 32809

(305) 857-3650

Georgia

SOUTH ATLANTIC
COMPONENT SALES
Suite 120

5380 Peachtree Ind. Blvd.
Norcross, GA 30092

(404) 447-6154

IRC SALES OFFICES

lllinois

CIRCUIT SALES INC
Suite 153

650 E. Devon Ave.
ltasca, IL 60143
(312) 833-2242

Indiana

R.O. WHITESELL & ASSOC.
3426 Taylor St.

Fort Wayne, IN 46802-4793
(219) 432-5591

R.O. WHITESELL & ASSOC.
P.O. Box 19904

6691 E. Washington St.
Indianapolis, IN 46219

(317) 359-9283

R.O. WHITESELL & ASSOC.
Suite A, 1800 S. Plate St.
Kokomo, IN 46902-5730
(317) 457-9127

lowa

CH HORN & ASSOC.

Suite 411, Executive Plaza Bldg.
4403 First Avenue SE

Cedar Rapids, |IA 52402

(319) 393-8703

Kansas

MIDTEC ASSOC. INC.

Suite 220, 11900 W. 87 St. Pkwy
Lenexa, KS 66215

(913) 541-0505

Kentucky

R.O. WHITESELL & ASSOC.
Suite 201

313 La Grange Road

P.O. Box 797

Peewee Valley, KY 40056-9998
(502) 241-1441

Maryland

L.D. LOWERY, INC.
Snowden Center

6925E Oakland Mills Rd.
Columbia, MD 21045
(301) 381-0225

Massachusetts
COAKLEY, BOYD,

AND ABBETT, INC.

687 Highland Avenue
Needham Heights, MA 02194
(617) 444-5470

Michigan

R.O. WHITESELL & ASSOC.
Suite A

8332 Office Park Drive
Grand Blanc, Ml 48439-2035
(313) 695-0770

R.O. WHITESELL & ASSOC.
688 Cascade W. Parkway SE
Grand Rapids, Ml 49506-2187
(616) 942-5420

R.O. WHITESELL & ASSOC.
18444 West 10 Mile Road
Southfield, MI 48075-2658
(313) 559-5454

R.O. WHITESELL & ASSOC.
1822 Hilltop Road

St. Joseph, MI 49085-2307
(616) 983-7337

Minnesota
TECTEAM SALES, INC.
Suite 301

3050 Metro Drive
Minneapolis, MN 55425
(612) 854-6616

Missouri

THE JOHN G. MACKE CO.
Suite 31, 11710 Adm. Drive
St. Louis, MO 63146

(314) 432-2830

New York

ELECTRA SALES CORP.
3000 Winton Road South
Rochester, NY 14623
(716) 427-7860

ELECTRA SALES CORP.
6493 Ridings Road
Syracuse, New York 13206
(315) 463-1248

North Carolina
SOUTH ATLANTIC
COMPONENT SALES

110 Morehead Bldg.

2302 W. Meadowview Road
Greensboro, NC 27407
(919) 852-4676

IRC, INC.

P.O. Box 1860, Greenway Rd.
Boone, NC 28607-1860

(704) 264-8861

(800) 255-4472 OEM

(800) 262-4472 DISTI

Ohio

R.O. WHITESELL & ASSOC.
1172 W. Galbraith Road
Cincinnati, OH 45231-5687
(513) 521-2290

R.O. WHITESELL & ASSOC.
Suite 21, 6000 W. Creek Rd.
Cleveland, OH 44131-2139
(216) 447-9020

R.O. WHITESELL & ASSOC.
Suite 108, 6161 Busch Blvd.
Columbus, OH 43229-2589

(614) 888-9396

R.O. WHITESELL & ASSOC.
4133 South Dixie Ave.
Dayton, OH 45439-2192
(513) 298-9546

Oklahoma

ION ASSOCIATES, INC.
1504 109th Street
Grand Prairie, TX 75050
(918) 664-0186

Pennsylvania

L.D. LOWERY, INC.
2801 West Chester Pike
Broomall, PA 19008
(215) 356-5300

R.O. WHITESELL & ASSOC.
1360 Old Freeport Road
Pittsburg, PA 15238-3163
(412) 963-6161

Tennessee

R.O. WHITESELL & ASSOC.
9208 Kingston Pike

Suite 358

Knoxville, TN 37922-2317

R.O. WHITESELL & ASSOC.
Suite 357

5600 Brookwood Terrace
Nashville, TN 37205

(615) 352-4760

Texas

ION ASSOCIATES, INC.
Suite 100, Building A
12731 Research Boulevard
Austin, TX 78759

(512) 331-7251

S.W. SALES, INC.

2267 Trawood Building E3
El Paso, TX 79935

(915) 594-8259

ION ASSOCIATES, INC.
1504 109th Street
Grand Prairie, TX 75050
(214) 647-8225

ION ASSOCIATES, INC.

14347-A Torrey Chase Boulevard
Houston, TX 77014-1696

(713) 537-7717

Utah

STRAUBE ASSOC.

3509 South Main Street
Salt Lake City, UT 84115
(801) 263-2640

Washington
RTS

P.O. Box 703
Vashon, WA 98070
(206) 285-1363

Wisconsin

CIRCUIT SALES INC

Suite 208

16535 W. Blue Mound Road
Brookfield, WI 53005

(414) 784-7773
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IRC WORLDWIDE SALES CONTACTS

IRC International
2801 West Chester Pike
Broomall, PA 19008 USA
Tel. 215-353-7685

TIx. 4997106

Fax. 215-356-8710

European Headquarters
WELWYN ELECTRONICS
Bedlington, Northumberland
NE 227AA

Tel. 0670 822181

TIx. 53514 Welwyn G

Fax. 0670 827434

Fax. 0670-829465

Argentina

THIKO, S.A.

Alsina 1777

1088 Buenos Aires
Argentina

Tel. 45-6563/6613/7115/7146
TIx. 17825

Austria

VTM ELECTRONICS
Technovoice Hand-
elsgesellschaft GMBH
Gaertnergasse 8
A-1030 Wien, Austria
Tel. 0222/731289 A/S
Tix. 1-2353
Australia

TOTAL ELECTRONICS
9 Harper Street
Burwood, Victoria 3125
Australia

Tel. 03-288-4044

Tix. 31261

Fax. 613-288-9696
Belgium

VTM DEGREEF

L. De Greef S.P.R.L.
Chaussee D'Alsemberg 367
B-1180 Bruessels, Belgium
Tel. 3453918

Tix. 24616

Canada

RENMARK ELECTRONICS LTD
110 W Beaver Creek Road
Suite 7

Richmond Hill, Ontario
L4B 1J9 Canada

Tel. 416-881-8844

Fax. 416-881-8848
Chile

ASMAR (T)

C-125, P.O. Box 297
Concepcion, Chile

Tel. 42656

Tix. 60085

Denmark

DITZ SCHWEITZER
Vallensbaekvej 41
Postboks 5

DK - 2600

Glostrup, Denmark
Tel. 02-453044

Tix. 33257

Finland

QY ELMIKA AB

PB 892

SF-00101 Helsinki, 10
Finland

Tel. 641501

Tix. 12-1009

France

WELWYN ELECTRONIQUE
53 Rue Poincare

77220 Tournan en Brie

Tel. 010-33-1-64079010

TIx. 690318F

Fax. 010-33-1-64079878
Germany

DEUTSCHE VITROHM GMBH
Siemensstr. 7-9

D-2080 Pinneberg
Germany

Tel. 04101-7777

Tix. 841-218930

Fax. 49-4101-72787
Holland

AMROH B.V. ELECT. HOUSE
Hogeweyselaan 227

1382 JL Weesp

Holland

Tel. 02942-1951

TIx. 15171

Hong Kong/China (PRC)
TEKTRON ELECTRONICS
1702, Bank Centre

636, Nathan Road
Kowloon, Hong Kong

Tel. 3-880629

Tix. 38513

Fax. 852-3-7234029

India

UPTRON INDIA LIMITED

10 Ashok Marg

P.O. Box 313

Lucknow 226 001

India

Tel. 31371, 48131, 339C4
Tix. 0535-320

Ireland

WELWYN ELECTRONICS
Bedlington, Northumberland
NE 227AA

Tel. 0670 822181

Tix. 53514 Welwyn G

Fax. 0670 827434

Israel

RAPAC ELECTRONICS
P.O. Box 18053

Tel Aviv, Israel

Tel. 0347-71-15

Tix. 922-33528

Fax. 972-3-493272

Italy

WELWYN ELECTRONICS LTD
Via F Albani 3

Milan 20149

Tel. 010-39-2-490855/490788
TIx. 350586

Fax. 010-39-2-4812600
Japan

KOA-DENKO CO., LTD.
3-2-3 Chome Ebisu
Shibuya-KU, Tokyo

Japan

Tel. 444-5151

Tix. 3364-701

Fax. 81-3-444-5136
Luxembourg

VTM DEGREEF

L. DeGreef S.P.R.L.
Chaussee D'Alsemberg 367
B-1180 Bruessels, Belgium
Tel. 3453918

Tix. 24616

Korea

SEOULIN ELECT. CO., LTD.
192 Yumchang-dong,
Kang Su-Ku Seoul, Korea
Tel. 633-7025, 635-4990
Tix. 24844

Fax. 82-1-784-0628
Malaysia

SEAMAX ENG. PRIVATE LTD.
80 Genting Lane

09-04 Genting Block

Ruby Industrial Complex
Singapore 1334

Tel. 65-747-6155

Tix. 51147

Fax. 65-744-7653
Mexico

INTERTRON

SAde CV

Cerrada De Palamos No 7
Col. Reforma Social 11650
Mexico, D.F.

Tel. 540-07-15

Tix. 1763254

New Zealand

AWA

36-44 Adelaide Rd

P.O. Box 830

Wellington 3, New Zealand
Tel. 851-279

TIx. NZ31001

Norway

VTM ELECTRONICS
Abemi P.B. 42

N-1411 Kolbotn Norway
Tel. 280-7200

Tix. 19795

Panama

Telectroics Int'l S.A.

P.O. Box 8152

Panama 7 Rep. of Panama
Tel. 23-4545
Philippines
EDGEWORTH MKTG CORP
8th Floor, Pacific Bank Building
460 Quintin Paredes Street
Binondo, Manila
Philippines

Tel. 47-15

TIx. 781-027993

Portugal

VITROHM PORTUGUESA
Resistencias Electricas LDA
Apartado 2

P-Sao Pedro Do Estoril
Portugal

Tel. 2440506

Tix. 16382

Fax. 35-112-445-887
Puerto Rico
ELECTRONIC SALES ASSO
Calle 203-GO-11

Country Club 3rd Ext

Rio Piedras, Puerto Rico 00924
Tel. 809-769-2911

Fax. 809-757-9170
Singapore

SEAMAX ENGINEERING
PRIVATE LTD.

80 Genting Lane

09-04 Genting Block

Ruby Industrial Complex
Singapore 1334

Tel. 65-747-6155

Tix. 51147

Fax. 65-744-7653

South Africa
ELECTRONLINK (PTY)
P.O. Box 1020

Capetown 8000, South Africa
Tel. 215350

Tix. 960-486268

Spain

UNITRONICS, S.A.

Torre de Madrid

Princesa 1, (Piso 12-Ofc 9)
Madrid (8) Spain
Sweden

VTM SVENSKA AB

P.O. Box 52

S-195 01 Marsta Sweden
Tel. 0760-152-20

Tix. 15181

Fax. 0760-22626
Switzerland

INELTRO AG IND. ELECTRONIC
Riedstrasse 6

CH- 8953 Dietikon
Switzerland

Tel. 01-7414121

Tix. 58410

Taiwan

SEA UNION ENGINEERING
P.O. Box 45-95

Taipei, Taiwan, ROC

Tel. 751-6856

Tix. 785-24209

Fax. 886-2-751-6958
Thailand

DELTA TRADING CO., LTD
P.O. Box 10-1005
Bangkok, Thailand

Tel. 3145952, 3143967
TIx. 82099

Turkey

ENGIN COMPANY LTD.
Ataturk Bulvari 103/45
Ankara, Turkey

Tel. 41-17-99-26

Tix. 42820

United Kingdom
WELWYN ELECTRONICS
Bedlington, Northumberland
NE 227AA

Tel. 0670 822181

Tix. 53514 Welwyn G

Fax. 0670 827434

Fax. 0670-829465

VTM (UK) LIMITED

9 The Metropolitan Centre
Derby Road, Greenford
Middlesex UB6 8UF
England

Tel. 01-575-3385

Tix. 934136

Fax. 44-0157-8043
Yugoslavia
BELRAM S.A.

Ave. des Mimosas 83
1150 Brussels, Belgium
Tel. 343332, 342619
Tix. 21790

INTERNATIONAL RESISTIVE COMPANY, INC.
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BELL INDUSTRIES
H/A ELECTRONICS
ARROW

BELL INDUSTRIES
HARPER SID

H/A ELECTRONICS
ARROW

ARROW

ARROW

ARROW

ARROW

BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
BELL INDUSTRIES
DISTEL, INC

H/A ELECTRONICS
H/A ELECTRONICS
HARPER SID

H/A ELECTRONICS
HARPER SID

H/A ELECTRONICS
HARPER SID

H/A ELECTRONICS
H/A ELECTRONICS
H/A ELECTRONICS
H/A ELECTRONICS
ARROW

BELL INDUSTRIES
H/A ELECTRONICS
H/A ELECTRONICS
ARROW

H/A ELECTRONICS
ARROW

ARROW

BELL INDUSTRIES
BELL INDUSTRIES
H/A ELECTRONICS
H/A ELECTRONICS
H/A ELECTRONICS

IMPALA ELECTRONICS

ARROW

BELL INDUSTRIES
H/A ELECTRONICS
ARROW
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305-725-1480
305-421-1997
813-541-4434
305-628-3888
305-971-2900
813-576-3930
813-885-4747
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217-328-1077
219-423-3422
312-640-1910
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317-637-5571
219-287-2911
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617-531-7430
617-273-1860
301-424-0244
301-995-6002
301-995-3500
301-995-6620
313-971-8220
616-243-0912
313-971-9093
313-522-4700
616-243-8805
612-830-1800
612-932-0600
314-344-1200
314-567-6888
919-725-8711
919-876-3132
704-394-6195
919-878-0819
603-668-6968
603-882-1133
603-624-9400
201-538-0900
609-596-8000
201-575-3390
609-424-0100
505-243-4566
505-292-2700
505-765-1500
505-293-3497
516-231-1000
716-427-0300
516-752-9303
315-437-2641
516-434-7421
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ELECT. MKTING CORP
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H/A ELECTRONICS
ARROW

BELL INDUSTRIES
H/A ELECTRONICS
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ARROW
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MARSH ELECTRONICS
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716-475-9130
516-273-5500
516-589-4000
216-248-3990
513-435-5563
614-885-8362
513-434-8231
513-435-8660
216-442-3441
513-439-4711
614-299-4161
216-831-3500
513-439-6700
918-665-7700
918-252-7297
503-635-6500
503-635-8157
412-856-7000
412-281-4150
215-673-0400
809-764-4384
615-367-4400
214-380-6464
512-835-4180
713-530-4700
214-690-0466
214-550-7755
214-621-0500
512-837-8911

713-240-7733
915-598-3406
214-235-9575
214-256-6585
801-972-0404
801-972-6969
801-972-2800
206-643-4800
206-747-1515
206-643-3950
206-881-2363
414-792-0150
414-547-8879
414-784-4510
414-475-6000

514-694-7710
403-250-9380
416-677-7432
514-335-1000
604-437-6667
613-226-1700
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INTERNATIONAL RESISTIVE COMPANY, INC.
111 P.O. Box 1860, Greenway Road @ Boone, NC 28607.1860 @ 704-264-8861 or 1-800-255-4-IRC @ TLX: 46.9902



IRC TECHNOLOGY
WIREWOUNDS

The combined resources and over
100 years of experience of IRC and
Welwyn Electronics (U.K.) make the
Crystalate Group your logical single
source for any wirewound appli-
cation. Failsafe and flameproof
units, vitreous enamel, silicone,
aluminum-housed chassis mounts,
custom TC’s, and pulse and surge
protectors are all a part of our
standard offering. We also custom
produce special devices, assem-
blies, and special fusing character-
istics to solve your circuit problems.

HYBRIDS

By combining IRC’s Thick and

Thin Film Technology with the
established Welwyn Microcircuit
capabilities we can provide virtually
any circuit. By working from existing
designs or using our internal design
group we can create a circuit for
each specific requirement including
chip and wire bonding, stacking,
double sided, surface mounted
outboard components, hermetically
sealed and various lead
configurations.

NETWORKS

An industry leader for years, IRC
has established the TaNFilm
manufacturing process and can now
provide state of the art precision
molded and conformally coated
resistor networks.

Fully approved to MIL-R-83401 we
provide product to the toughest
specs in the market and also
provide General Purpose Commer-
cial Thick Film Molded and
Conformally Coated packages.

HIGH VOLTAGE

With several varieties of High Volt-
age resistors available IRC can
provide virtually any product size
and voltage-resistance-tolerance
rating.

From commercial Thick Film to
Precision High Voltage to Bleeder-
Dividers to Ultra high resistance
values all are available for your
specific requirements.

SURFACE MOUNT

IRC now offers surface-mount prod-
ucts including power wirewound and
power metal film chips. Standard
general purpose 1/10W and 1/8W flat
chips and precision flat chips. We
also offer surface mount networks
with extremely tight tolerances and
TCR tracking in various packages.
For custom packages we produce
the LPW surface-mount and the
TaNTee subminiature dual network.

From one source you can get
virtually every type of discrete
resistor and resistor network than
can be produced in a surface-mount
package.

CUSTOMS

Heavily involved in ever changing
customer requirements, IRC is
committed to offering Custom
Products when necessary. From
Custom Hybrids, to Networks, to
Wirewound, to Assemblies, to Value
Added, IRC has the experience and
expertise to provide the exact prod-
uct you need.




A member of the Crystalate Group

Greenway Road * P0. Box 1860 » Boone, NC 28607 * Phone 1-800-255-4-IRC « (In NC, 704-264-8861)
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