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APPLICATION REVISIONS
QTY MODEL USED ON ASS’Y NO. LTR DESCRIPTION DATE | E.IM.N.NO | DRAFT CH}D /APPD
HFSR-4 X | EXPERIMENTAL RELEASE /o) I
@ | ORIG. RELEASE FOR PROD. [%t9t8] @ [R.G. Wiod
g IR, — 1%
TMC PART NUMBER: CE120-1 ] _
MFGR PART NUMBER: RLMU7EF |
DC VOLTAGE @125°C: 7
MICROFARAD: 47
CASE: SEE CHART Li
ESR (OHMS): 1.7
IMPEDANCE (OHMS)@55°C: 100
DC LEAKAGE (u AMPS): + 25°C .|
i +125°C .U )
%CAPACI TANCE CHANGE: - 55°C -36
+ 85°C +lU
+125°C +16
A c . D F ) g e p
CASE . +0.005
SIZE | +i/e4 | =*1fe4 | i/u | -0.00I WE | GHT ¢ -
LI | 35/64 | 13/64 | 1-1/2 | 0.025 1.5 @m ~—.‘ [*— | MAX {‘_ |
L2 | u7/e4 | 19/64 | 2-1/4 | 0.025 | 4 Gn —
L3 | 55/64 | 25/64 | 2-1/4 | 0.025 8.756Gm ——} ;,y :
L4 | i-11/32 | 25/6% | 2-1/4 | 0.025 | 10.75Gm ¢/2 *1/32 L_ L4 MAX
L5 ) 25/64 | 2-1/4 | 0.025 | 10.2 Gm
4 e WELD
NOTE: ALL DIMENSIONS SHOWN INCLUDE A PLASTIC INSULATING
SLEEVE.
DIMENSIONS ‘ARt oh menis. [REQ’D|ITEM | PART NUMBER DESCRIPTION SYM.
AND INCLUDE CHEMICALLY APPLIE
T HOGAN LIST OF MATERIAL
X X 05 ToLs. 1/64 3 yrs
i T e MVALSERONE oA THE TECHNICAL MATERIEL CORP.
MATERIAL MECH. DES. DATE MAMARONECK, NEW YORK
FINISH ELECT. DES. DATE
‘CHECKED , ?:ZQE?,/M CAPACITOR, TANTALUM, WET
S401-469 DRAWN 29y HiRm
P e T e ol P sl 155
claims proprietary r) In the materia' p
it ,'35{?:}1’&%3&22‘3"%3‘“‘533%%‘?nﬁﬂﬂiia"c‘iﬂffp’a"n’yﬁ?a‘n‘{e:h'ﬁ,‘n‘“Jé’é@?.“&ﬂﬁ.?&’t A 182679 CE 120 @/
permission from THE TECHNICAL MATERIEL CORPORATION to the user. This drawing is
loaned for mutual assistance and is subject to recall at any time. SCALE SHEET OF

FCI-10-170 (10-66)
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APPLICATION REVISIONS
QTY MODEL USED ON ASS’'Y NO. LTF} DESCRIPTION DATE | E.M.N.NO | DRAFT | CHKD | APPD
{ TU-25 @ ORIGINAL RELEASH! 1-6-Bl % m IR
i el
e 7,750 ——»
200 g
250WVDC = 300VDC (SURGE)
<PRAULE e BT 20TEZS0 )P4
s CERWiSE SPECII0 IREQ'D| ITEM | PART NUMBER DESCRIPTION SYM.
AND IN%IF‘UI;E ‘(I’::gM;I%AILhY sAPPLlE
DECI;ALS FRACTIONS LIST OF MATERlAL
X L 05 s. o4 FINAL APPROVAL C ). ~—1DATE
S fa T e L& THE TECHNICAL MATERIEL CORP.
MATERIAL | MECH. DES. DATE MAMARONECK, NEW YORK
FlNlSH ELECT. DES. DATE
CHECKED ' % DATE CAPAC‘ TOE ) F XE r SVECTROL-\T "C
DRAWN DATE
A e
THE TEGHNIC aom:;&n:::ﬂu:‘ :fc:tvlm THIS ntAvmu " | SIZE | CODE IDENT. NO. |DW& NO iSSUE
) g EL CO ATION claims proprietary right in the materia
o ame e e smane | A (82679 | CE 124 jé
permission from THE TECHNICAL MATERIEL CORPORATION to the user. This drawing is o 4
loaned for mutual assistance and is subject to recall at any time. SCALE | SHEET OF

A
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loaned for mutual assistance and is subject to recall at any time.

permiss¥on from THE TECHNICAL MATERIEL CORPORATION to the user. This drawing is

APPLICATION REVISIONS
QTY{ MODEL USED ON ASS'Y NO. | LTR DESCRIPTION DATE | EXM.N.NO | DRAFT | CHKD | APPD
F i o N P g
CTROLYTICS |* "'
-
PERFORMANCE CHARACTERISTICS
1. Operating Temperature Range: —40°C to +85°C. 5. Life Test: (At +85°C) Rated voitage shall be applied Y 4 w \
for 1000 hours. After test, capacitance shall not have o \ ~
2. Capacitance Tolerance: +20%;* (Starred Units) changed by more than +20% from original value. ~
~10, +50%. Leakage current shall not exceed initial requirement. ST \\,
. Dissipation h‘c:gr shall not exceed 150% of initial - -
issipati . Maxi requirement. * (Starred Units) After test, capacitance ~ %
3 gigsw%lgnz?ozto{ gf;',m"bgs}z&ﬂﬁv"ﬁgs;cz:/:f for units rated up to 16 WVDC shall not have changed N T . \ ™ ‘
10 WVDC .20%"15 WVDC, 17%: 25 WVDC 15'%,35' by more than —25 +15% from origina!l value; for N \
wvDC 13'% . {Starr bnns) '35 wWVDC '12%,' 50 units rated at 25 WVDC and above, +15%. The
and 63 WVDC, 10% ' ' product of ESR in ohms and capacitance in mi-
' ’ crofarads shall not exceed 150% of initial require-
4. Leakage Current: Makimum is the greater of 4 wA or ment. Leakage current shall not exceed initial re-
* (Starred lhitsg 3 A or the value calculated from quirement.
the formuia! = 0.03 CV. Where | is leakage currentin 6. Reverse Voltage: Up to 1.0 wlits may be applied
pA, ¥V is rated voltage in volts, and C is rated without significant change in performance charac- T"ﬁq@ﬁﬁh‘éﬂ'c *1 e ’._ ""D_A‘
capacitance in uf. teristics. — ~ ! ‘
) ~ sl
r —as
po—- H AM...“_-.L— ————— o~
2000 TYPICAL RIPPLE CURRENT LIMITS 7 ( - DIMENSIONS (in inches)*
< . L T T I i - Lead
E 4 D H § Diam.
zy 1000 V=== Code o
e 3 i MB | 0315 0492 0.138 0.024
£ i M| 035 0.453 | 0137 | oo
§8 100 ﬂ S=zi
£ ~
= i ;\, i,@e ;o
o 10 “ \/ i',/ gr"/l R
0.1 1 10 100 1000 8000 H
CAPACITANCE IN uf i
- - 150 - b
ce (3Y (
- & -
CET>
F Size Catalog
® Code Number
o 4L
. =y MH
150 ML 503DIS7M016ML+ [t
220 NB " 503D227MO16NB X% U()(,‘f;\,
UNLESS OTHERWISE SPECIFIED '
DIMENSIONS e in menee. |REQ'D] ITEM |  PART NUMBER DESCRIPTION SYM.
AND mc‘:)%ugc tt:EchFa%uv sAPPLIE
e LS ] LIST OF MATERIAL
X % o8 1/64
Xx t o1 TOLS. FINAL APPROVAL DATE
20 & 008 Py THE TECHNICAL MATERIEL CORP.
MECH. DES. DATE
MATERIAL ' MAMARONECK, NEW YORK
ELECT. DES. DATE
FINISH P . oy |
- il CHECKED DATE CAPAC\TORE ELECTZD Ly R T
DRAWN - . DATE . .
2 20-27
mw':: T0 PERSONS RECEIVING THIS DRAWING SIZE | CODE IDENT. NO. [DWG NO. ISSUE
THE TECHNICAL RIEL CORPORATION claims proprietary right in the material i °
disclosed h . This drawing is issued i fid f ineering inf ti | oy =, 2 —
dimas e T gowrg s nvions gty matearmy | A | 82679 CENIDS

SCALE ___

SHEET

OF

FCI1-10-170

A
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@D IPRAGUE capacTors

THE MARK OF RELIABILITY

CAPACITORS

CAPACITORS

CAPACITORS

TYPE 513D VERTI-LYTIC® MINIATURE ELECTROLYTICS

o Low-cost capacitors expressly intended for vertical installa-
tion on high density printed winng boards

© Intended for general-purpose applications. coupling. decou
pling, bypass, and filtering circuits 1n entertainment election-
1cs.

® Feature high CV product with moderate cost

® Very low ESR and leakage current o . — /- —
58

@ All terminal connections welded, eliminating ‘open’ or inter-
mittent contact, encounternd with conventional pressure
onnechinns

® Supplied with outer thermoplastic sleeve over aluminum
vase

® For complete technical data, refer to latest issue of Engineer-
ing Bulletin 3159

PERFORMANCE CHARACTERISTICS

40"Cto + 850

Operating Temperature Range:
2. Capacitance Tolerance: < 20%.

Dissipation Factor: Maximum 120 Hz, - 25°C tor 6.3
WYDC, 24%. 10 WVDC. 20%, 16 WVDC. 177, 25 WVDC
15%: 35 WVDC. 13%: 50 through 250 WVDC. 10%

[

¢ Life Test: (At . 85°C) Rated voltage shall be applied for

1000 hours. After test. capacitance shall not have changed
Ly more than = 20% from original value. Leakage current
shall not exceed inttial requirement. Dissipation factor shall
it exceed of initiat 130% requirement. The product of ESR
0 ohms and capacitance in mictofarads shall not exceed

‘ﬂM|N.t* 4. Leakage Current: Maximum 1s the greater o' 4 ph o the 'f‘”‘*' of sritial roquirement Leakage current shall not ex-
" et value calculated from the formuta§ - 003 ©V Where bis ceed iitial requirement
i leakage current in pA. V is rated voltage 1 volts, and C1s & Reverse Voltage: Up to 1.0 voits may be apphed without
/ rated capacitance 1n uF Cpmficant Shange i performance sharacteristics
Lo.gs_l
MIN. DIMENSIONS (in inches)”
Size Lead Size ! l2a0 Sire i ‘ Lead
Code D H S Diam Code D H S Diam Code U i 2 } N Diam.
HW 0177 0.335 0.060 0.020 [ 0.413 0571 0197 0.024 £k i 0.650 1053 0.295 0.032
A 0.216 0492 0.079 0.020 D 0413 0.689 0.197 0024 EN 9.650 1339 0.295 0.032
" poe 038 oo pazo oG | 0413 0.866 0.197 0,024 R 0,650 L 496 0295 0032
AW 0268 0335 0,008 0020 DG 0.531 0.866 0.197 0.024 fR 0.72% 1495 0.295 0.032
B8 0.335 0.531 0.138 0.024 DK 0.531 1.063 0.197 0.024 Fy 0728 1 654 0.295 0.032
pf Case Code Cataiog Number Wk Case Code Catalog Number wk Case Code Catalog Number
6.3 VOLTS D-C, 8 VDC SURGE 25 VOLTS D-C, 32 VDC SURGE 63 VOLTS D-C, 79 VDC SURGE
T TS130104MO63HWA
2 HW sapzzemerawe | (68 }*x’ SL3DEEIMOZCHAS )12 i 3130154MOE3HNA
47 w 513D476M6R3IW4 » A 3130226M02 JWA =~ o2 HW 5130224M063HW4
100 AW 513D107MER3AWG i W e 033 Hit 513D334MO63HWA
470 cc 513D477M6R3CC4 7 M 513D475M02§M4 047 HW 513D474MO63HW4
680 ] 513D687M6R3CD4 1‘(‘}0 88 2130107M025R84 068 HW 513D684M063HW4
1000 CG 5130108MER3CG4 o0 8 oot = |7 10 i 513D105M063IA
1500 06 513D158M6R30G4 25 4 51 % TMO250C4 = 10 HW 5130 105M063HW4
2200 DK 5130228M6R3DK4 20 130227M025C04 15 I 513D 155M063JAd
3300 EK 513D338M6R3EKA 330 cg 513D337M025CG4 3 W 2130 155M0B 3HWA
4700 EN 513D478M6R3EN4 470 b 5130477M0250G4 27 IA 5130225M063 /A4
6800 R 5130688MBR3ER4 680 DK 513D687M0250K4 27 W 5130225M063HWA
10000 v 5130109M6R3FV4 1500 EN 513D158M025EN4 33 b 513D335M0631A4
2200 £R 513D228M025ER4 1 8 21303 35MOC W4
3300 v 513D338MO25FV4 3 v
10 VOLTS D-C, 13 VDC SURGE 41 I 513D475M0631A4
35 VOLTS D-C, 44 YOC SURGE 4 AW 5130475M063AWA
15 Hw 513D156MO10HW4 6.8 i 513D685MO63IA4
33 W 513D336M010JWA 17 HW 5130475M035HWA 6.8 AW 5130685M063AW4
47 A 5130476MO10JA4 10 W 5130106MO35IWa 10 AR 513D106MO63AA4
68 AW 513D686M010AW4 A 513D156M0351A4 5 AA 5130156M063AA4
15 ) 3 35) ,
100 AA 5130107M010AA4 g AW 513D156MO35AWA 20 BB 513D226M0638B4
1 D156MO35AW ¢
220 BB 513D227M0108B4 2 AW £130226M035AWA 33 88 513D336M0638B4
330 cC 5130337M010CC4 A 5130336M035AA4 €C 5130476M063CCA
33 36M035
470 o) 513D477M010CD4 513068 68 co 513D686M063C04
68 BB 3D686M035BB4
680 cG 513D687M010CG4 0 cC 5130107M035CC4 100 o6 513D107M063CG4
10 35CC L
1000 06 5130108M010DGA 1 0 5130157M03 150 Bo 513D157M0630G4
50 D157M035C04 Y
1500 DK 5130158M010DK4 220 06 513D227M0630G4
220 c6 513D227M035CGA Dl
3300 EN 513D338MO10EN4 4 K 7 330 bR 513D337M063DK4
70 513D477M0350K4
4700 R 5130478MO10ER4 1 EK 5130108 4 470 rK 513D477MO63EKA
000 3D108MO35EK:
6800 2 513D688MO10FV4 15 R 5130158M0O35ER4 680 EN 513D687MO63EN4
00 28M03; 1000 R 5130108M063FR4
2200 FR 513D228M035FR4 e
16 YOLTS D-C, 20 VDC SURGE _ 200 VOLTS B-C, 250 VBC SURGE
50 VOLTS D-C, 63 VOC SURGE LT T T 513D156M2000G4
10 HW 513D106M016HWa M DK 5130226M200DK4
2 W 5130226M016)W4 33 HW 5130335MO50HW 1% 1K 5130336M200EK4
3 1A 513D336MO16JA4 47 W 913D475M050IW4 I N 5130476M200EN4
47 AW 513D476M016AW4 6.8 w 5130685MOS0IW¢ 58 ir 513D686M200ER4
68 AA 513D686M016AAY 10 A 513D106M050A4 100 IR 513D107M200FR4
i o hme | v mme |
13D227M01 AAS ey
330 €D 513D337M016CD4 47 B8 513D476M0508B1 250 VOLTS D-C, 300 VO SURGE
470 G 513D477M016CG4 68 cC 5130686M050CCH 0 5130106M250DG4
580 e £1306AR7MATANGA 100 ch 513D107MO50C04 i 0¥ 513D156M250DK4
1000 DK 513D108MO16DK4 150 6 5130157M050CG+ . aw 51307226M2500K4
1500 £X 5130158M016EK4 330 06 5130337M050DG4 33 €K 5130336M250EK4
2200 £K 5130228MO16EK4 680 £K 5130687MO50EKA &4 N 513D476M250EN4
3300 £R 5130338MO16ER4 1000 EN 51301 08MOSOENA 04 iR 513D686M250FR4
4700 R 5130478MO16FR4 1500 v 5130158M050FV4 190 W 513D107M250FV4
Copyright © 1985, Sprague Electric Company *For conversion to millimetres, use basis of 1’" = 25.4 mm Sizes subject 1o change without notice.
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