Type MM and ML Precision Film Resistors

High Temperature Resistors for Geophysical, Industrial, and Military Requirements

Type MM and ML resistors have a proven performance history in industrial and military applications. Utilizing
our proven Micronox® resistance films, these resistors are available with power ratings up to 1 Watt
and resistance values to 10 Megohms. These resistors are ideal for applications requiring tolerances as close as 0.1% and
extended life stability of 0.1% per 1,000 hours.

Some models of Type MM and ML resistors are manufactured with Caddock's Non-Inductive Design that provides for
neighboring lines to carry current in opposite directions. This efficient non-inductive construction is accomplished without
derating of any performance advantages.

Type MM features: MM112, ML104
* Max. Operating Temperature to +275°C.
* High Power Rating at +125°C.

* TC of 50 ppm/°C from -15°C to +105°C.
* Non-Inductive Performance Available.
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MM 125, ML114

MM 152, ML124

Type ML features:
* TC of 50 ppm/°C from -15°C to +105°C.

* Non-Inductive Performance Available.

Non-Inductive 4 MM215, ML181
Design

MM177, ML131

MM 215

M’gdel Watt- VN:?X' qull’ﬁ;. s[:ielec:il .Resistance Dimensions in inches and (millimeters) SpeCifications .

O | 99 | TOMe9€ | (Max) | SYONOT) Min. | Mex. A 5 ¢ Resistance Tolerance: +1% (tolerances to 0.1%
MM112| 0.12 200 | 275°C 400 | 450 500 K d%%i%? (-9_%551-_%16? ?jtg 21?8;‘ on special order).

+ " - Temperatur fficient: m/°C referen
MM125| 025 | 200 |o75°:c | 500 | 300 | 1Meg [ 88-020 | 070015 | 020002 toe+2p;’ g’UA ; gﬁ:n :te_ 15°ngn%p+10%° g.e enced
MM152 | 0.4 300 |a75'c | 750 | 00 | 2Meg | EB=OR | 290 | (asoe Insulation Resistance: 10,000 Megohms, min.
MM177 [ 0.6 500 | 275°C 750 | 450 | 5Meg (-73_199;-%21()’ (-29%‘;1-2%? '?%32182)2 0yer|oad(0vervo|tage: 5 times rated power
with applied voltage not to exceed 1.5 times

MM215 | 1.0 800 | 275°C | 1,000 | 450 | 10Meg (1'042%1'%21? ('3].%?2_%16? '?,222182)2 maximum continuous operating voltage for 5
ML104 | 008 [ 200 |1{75°C | 400 | 50Q | 300K (1%%:1.%16()) (9.%551.%16()) .8122:(1)8;1 \?vi?cohlc\j/(se’r isgre%tfe’? max. or 0.5 ohm max.,
MLit4| 015 | 200 |175C| 500 | soe | S0k | FRLEE0 | DTRLGE | 0rios Thermal Shock: Mil-Std-202, Method 107,
Mi12¢ | 025 | 300 175 | 750 | soo | eook [ 250-020 | 0s4-008 | 025002 Cond. B isgre‘:@?’ max. or 0.5 ohm max.,
ML13t | 04 | 500 175 | 750 | soo | 1Meg | S13-030 | 0s4-008 | 026 -002 Moisture Resistance: Mil-Std-202, Method 106,
ML1s1 | o6 600 | 17500 750 | s00 5 Meg (1,32%2%21(), ('31.?3? 2216()) '?.23228%2 ng;a(t)e.i% max. or 0.5 ohm max., whichever is

Loadlife: 1,000 hours at +125°C at rated power,
not to exceed rated voltage, AR 0.5% max. or 0.5
ohm max., whichever is greater.

1 Models with low inductance construction are in shaded areas.
1 Models with Caddock's Non-Inductive Resistance Pattern are in non-shaded areas.

Replacement Notes: Solderable leads
Model MM216 replaced by MS221 Model ML212 replaced by MS221 Encapsulation: Transfer Molded.
Model MM217 replaced by MS223 Model ML213 replaced by MS223

-~ A B
Model MM224 replaced by MS244 Model ML218 replaced by MS244 "(;és.?g; 31.32)% =3 J c

Model MM225 replaced by MS245 Model ML219 replaced by MS245 E %
Model MM236 replaced by MS260 Model ML226 replaced by MS260 I

DIMENSIONS IN INCHES AND (MILLIMETERS)

Ordering Information: ML124 - 20.0K - 1%

Model Number: S TToIerance Derating Curve:
Resistor Value: ——M 122 |
RATED POWEROR 60 \[ | A-ML
. . . . L RATED VOLTAGE, % 40 AL BLL L g.um
Note: The MM and ML resistors are intended for high performance electronics applications 2 N\ |
that are outside the scope of the RoHS directive. Contact Caddock Applications Engineering 0 \
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AMBIENT TEMPERATURE, °C

Applications Engineering ELECTRONICS INC Sales and Corporate Office
17271 North Umpqua Hwy. . 1717 Chicago Avenue
Roseburg, Oregon 97470-9422 4 Riverside, California 92507-2364
Phone: (541) 496-0700 e-mail: caddock@caddock.com « web: www.caddock.com Phone: (951) 788-1700

Fax: (541) 496-0408 For Caddock Distributors listed by country see caddock.com/contact/dist.html Fax: (951) 369-1151

for an RoHS compliant alternative.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




