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Clock distribution card for the GMRT correlator —
Modifications and Phase stability
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1 Introduction

The basic clock distribution scheme for the GMRT correlator is realized by sending a 32
MHz sine wave, generated from a common source, to each of the subunits, like the sampler,
delay-dpc, mac, etc. The “clock distribution card” takes this sine wave as its input, converts
into square wave of the same frequency and makes copies of the square wave for different
cards in the subunit (see Fig 1.). To take care of the differential propagation delay of data
and control signals while capturing them the clocks have to skewed. This skewing of the
clock is realised by introducing RC phase shifters (see Fig 1.).

As shown in Fig 1., the incoming sine wave is first divided into two and the two sine
waves are passed through different all-pass RC phase shifters. The phase shifter output is
fed to a comparator which converts the sine wave to square wave. Buffers are then used
to make copies of these square waves. Thus two sets of clocks are generated whose relative
phase can be changed using the phase shifter network.

The clock distribution card was designed and made by Rakesh Malik. It is used in the
Mk III correlator. In this report we present modifications done on the card to improve its
performance. We also present the results of various tests conducted on the improved version.

2 Problems in the existing cards

1. The maximum achievable delay between the two clocks is between 5 to 7 ns while it is
preferred to have at least 10 ns.

2. The delay between the two clocks is a sensitive function of the amplitude of the input
sine wave.

3. The duty cycle and the “shape” of the square wave 1s a function of the input sine wave
amplitude. :

3 Modifications done on the circuit

3.1 Phase shifter

The phase shifter used in the existing card is a RC lag network. We found that RC lead
network (see Fig. 2) gives better performance than the lag network. The phase shift is varied
by changing the 1K trim-pot. A 15 Q resistor is added in series with the trim-pot to restrict
the phase variation to 9.0 ns. This is because when the resistor value is small the circuit
becomes more sensitive to the amplitude of the input sine wave.



The sensitivity of the phase to the input sine wave amplitude is measured with a Vector
Voltmeter and is shown in Fig. 3. The plots are for three different resistor value setting (1K,
425 2, 0 ) of the trim-pot. It is clear from the plot that in the worst case (ie when the
trim-pot value is 0 £2) a £ 1 dB change about 4 dBm input power produces a phase shift of
+ 10 . This corresponds to £ 1.0 ns at 32 MHz. Thus we recommend to operate the
clock distribution card with an input power level of 44 dBm.

3.2 Comparator

The comparator circuit is realised using a ECL to TTL (10125) converter. This circuit has
been modified. The inverting inputs is connected directly to the internal reference voltage
(VBB) and a decoupling capacitor of 0.1 uf is also provided for the reference (see Fig. 3). A
100 €2 resistor is connected across the two inputs of the 10125 which forms the termination.
The phase shifter output is ac coupled to the non-inverting input through a 39 Q series
resistor.

With these modifications we measured the sensitivity of the “shape” of the square wave -
to the input sine wave amplitude. There is no variation in either the duty cycle or the
“shape” when the input is changed from +1 to +7 dBm for any trim-pot resistor value in
the phase shifter.

4 Phase stability

The phase stability of the square wave relative to the input sine wave (ie between A & B or
A & Cin Fig. 1) and that between the two square wave outputs (ie between B & C in Fig.
1) are important in the present application. We have used the HP vector voltmeter (model
8508A) for measuring the phase stability. The 32 MHz input signal is fed from a Marconi
signal generator (model 2031). The output of 10125 is series matched with a 50 Q resistor
for all the measurements. The lock range of the vector voltmeter is set to 25-50 MHz range
so that the voltmeter locks to the fundamental frequency of the square wave.

Fig. 4a,b shows the output clock phase relative to the input signal (ie between A & B in
Fig. 1) as a function of time for trim-pot value 1 K and 0 Q respectively. The relative phase
between the two outputs (ie between B & C in Fig. 1) as a function of time is shown in Fig
4c. In Fig 5a-d again the relative phase between A & B is shown. The data for these plots
is collected by keeping the circuit powered “on” continuously for several days. However the
data is acquired only when the measurement setup is free. It is clear from the Figs. 4 & 5

that the peak-to-peak phase variation is about 1° which corresponds to a time variation of
87 ps at 32 MHz.
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Modifications for clock distribution card

. Cut pin numbers 4 & 5 of the IC bases for U28 and U29 and solder them on the PCB

at their respective places. Take 2 more similar IC bases, cut the pin numbers 4&5 and
connect them together. Connect pin numbers 4&5 of U28 IC base to pin 1 of R47 (i.e.
VEEL) and that of U29 IC base to pin 1 of R48 (Le. VEEL).

Pin 1 (which is not connected to ground) of the capacitor C29 is to be cbnnected to
L1 i.e VEEL '

Pin 1 (which is not connected to ground) of each of capacitors C36, C47 is to be
connected to pin 1 of R48 i.e.VEEL. ’

- Do not soldier the inductor L3. Connect pin 1 of L3 in the PCB (which is connected

to pin 3 of U31) to VEEL.
Do not solder the components R37, €39, (38, R42, C44, C37, R47, R48.

Cut the track between R39 and R38. Connect pin 1 of R39 to 15E (R1) resistor. The
other terminal of R1 should be connected to GNDI.

Cut the track between pin 2 (middle pin of pot R39) and pin 2 of C53.

Instead of connecting pin 1 of C51 to GND1, it should be connected to the pin of R38
where the track is being cut.( track between R38 & R39 ) and the same should be
connected to pin 2 of C53.

Cut the track between R44 and R43; connect the pin 1 of R44 to 15w (R2} resistor.
The other terminal of R2 should be connected to GNDI.

Instead of connecting pin 1 of C52 to GND1; it should be connected to the pin of R43
where the track is being cut. ( track between R44 & R43 ).

Connect 100 2 resistor between pins 2 &3 of IC U32. Connect 100 resistor between
pins 14 & 15 of IC U32 .

Connect pin 2 of U32 to pin 1(VBB) of U32. Connect pin 14 of U32 to pin 1(VBB) of
U32.

Cut the track going to R35 from pin 6 of U28.

Cut the track between pin 2 &6 of U28; do not remove the track from pin 6 to
R34.

Cut the track between pin 2&6 of U29.
Connect externally 390 €0 resistor between pin 2&6 of U28 and U29 also.

Connect pin 2 of U28 to pinl (which is not connected to ground) of R35.
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(4) metal-case TMO series, plug-in leads open package surface-mount requirements. Consult
{5) open construction TC series, surface-mount our Applications Department for your particular
leadless needs.

For these various types, the electrical configurations

that are available are:

(A) DC isolated primary and secondary, center-tap
second

(B) DC isolated primary and secondary, center-tap
primary and secondary

{C) DC isolated primary and secondary

(D) unbalanced primary and secondary

(E} DCisolated primary and secondary, balanced pri-
mary and unbalanced secondary

. (F) DC isolated, three open windings

Coaxial connector modeis are availabie from 5 KHz

to 500 MHz and are offered with 50 ohm and 75 ochm

impedances; 75 ochm connectors are used at 75 ohm

gPOrts. The FT1.5-1, with unbalanced input and out-

ut is especially useful for 50 ohm to 75 ohm match-
g applications. The FTB series with unbalanced

output and balanced input (connector ground insu-

lated from the case) helps eliminate ground loop

problems, especially when long cable runs are in-

voived.,
O L ] [ ]
PR} E SEC
O— .

In some applications there is a need to pass a rela-
tively high DC current through the primary winding. In
Ehis case, the transformer core may saturate re-

ulting in reduced transformer bandwidth and power

andling capability. Mini-Circuits TH series of trans-
ormers are designed to handle up to 100 mA in the
primary winding without appreciable saturation and
change in RF characteristics. :
Transformer core saturation is influenced by (1) DC
current through the winding, (2) RF input power, and
(3) frequency of operation. These three variables in-
teract to affect the point at which saturation occurs.
See Figures 7 and 8 in which conventional trans-
former saturation is compared to the TH series.
Mini-Circuits has developed many special trans-
former impedance ratios and configurations where
high DC current is passed through one winding of the
transformer. Many of these designs have been for

performance saturation curves T, TH series
(RF powet & DC current at which signal saturation tegns)

Tig-1, Tig-1m Tig i, Tig-m

¥ INPUT POWER vs BC CLMRENT H WAUT ER w FREQUENCY
= T T T g § T T T T [ Fim
« T T = - 7
¥ 3¢ — 10MH; & 30 Zo
o : Lon [ § T .
& +20 +*10 L
e N N | 10 SOmi . K0 ma

qu i N SR 5 o a4
£ ' avieis 8 SRl v i i

° N L R = 1 % |

9 20 4 60 0 00 02,03 1 2 3,10 20 20 w00

0C CURRENT (ma) FREQUENCT [z}

modern definition
of terms

amplitude balance

is a measure of the absolute difference in signal am-
plitude between each output of a center-tapped
transformer refative to the center-tap.

phase bdance

IS @ measure of the difference in signal phase be-
tween each output of a center-tapped transformer
relative to the center-tap.

insertion ioss
is the amount of power lost through the transformer
under matched conditions.

balun

is a transformer that has a balanced input, where
both ports are isolated from ground, to an unbalanced
output where one side is connected to ground.

autotransformer
is a transformer where the secondary winding also
comprises a portion of the primary winding.

1 dB bandwidth

is the frequency range over which insertion loss is
less than 1dB referenced to the midband insertion
loss.
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wideband

RF Transformers

3 KHz to 800 MHz
case style selection

Quting arawngs see Table of Contents

48 m% g o

TTH TT
Q FREQIUENCY INSERTION LOSSA PRICE |DISTRIBUTOR
RATIO MHz 3 '
h '
1 ]
MODEL 3db 2db tdb | ay. ; i
NO. MHz MHz MHz | (1-9) | :
Ar T 1 1 05-200 05-200 0B-150 2-80 445 . .
- 161 1 015-300 015-300 O1-150 03-50 695 . .
12-11 2 07-200 07-200 1-100 5-50 495 . .
- —0 T2.5.6T 25 | = 91-100 01-100 02-50 £§0-20 495 . .
— 1311 3 05-250 .05-200 1-200 570 495 . .
PRI QO SEC Ta-4 4 2-350 ] 230 .35-300 2-400 | 325 . .
Ta-a1 4 02-250 02-250 05-150  0.1-100 445 . .
—O 1517 5 .3-300 3-300 6200 5-00 495 . .
1817 g 3—440 3—140 J~90 [8Y.) 7.95 . .
1311 13 3120 3-120 7-80 520 495 . .
T14-61 16 03-75 03-75 06-30 A-20 565 . .
TH 1w 4 10-350 10-350 15-300 220|595 . »
™O wot-n 1 05200 05-200 08-450 2-80 7.95 . .
™MO2-1T 2 07-200 07-200 A-100 550 8.45 . .
1MOZ 54T 25 01-100 01-100 02-50 05-20 845 - .
$TMO3-1T 3 05-250 05-250 1-200 570 795 . .
™O4-1 a 2-350 2-350 354300 2-100 828 . .
™OS-11 5 3-300 3-300 4200 5-100 845 . .
TMOA3-4T 13 3-120 3-120 7-80 5-20 845 . .
B* T > 1 004-500 004-500  02-200 1-50 695 . o afpee—
3 0 .51 15 075~500 075-500 2-100 1-50 595 . .
- m25-6 25 01-50 01-50 025-25 0510 6.45 » .
PRI 0 SEC nas 3 05-200 0520  2-50 -3 595 e | .
—o0 TT4-1A 4 0.1-300 01-300 0.2-250 0.3-180 695 . .
TTH6-1 16 0.1-45 01-45 0 14-35 1-20 ©98 » -
TI25-1 25 02-30 02-30 0520 4-10 995 . .
$TTIMO  ( vozs-1 25 02-30 02-30 05-20 1-10 | 4195 e | o
—— TTMO1 1 1 005-100 005100 01-75 05-40 | 11.45 . .
TIMOL-1A 4 0 130 0.4-300 0.2-250 03-180 | 1395 . .
C T 14 1 15-400 45-400 25-200 2-50 325 . .
11.48-2 118 001-250 004-250 0.02-200 ¢.03-50 565 . .
3 11-6 01-150] 01-150 02-100 05-50 565 - .
- . T4.5-1 15 1-300 1300 2-150 5-80 a45 . .
PRI SEC 58 15 02-100 02-100 0550 0.4-25 565 . .
1254 25 01-100 04-100 02-50 05-20 4.45 . .
14-8 4 02-200 02-200 05150 4-100 4.45 . .
19-1 ? 15-200 15-200 3-150 2-40 395 . .
T16-1 16 3-120 3120 7-80 5-20 az5 . .
T36-1 3% 03-20 53-20 0510 1-5 695 L] -
TO 1018 ! 40-500 - 10-500 0250 695 . .
T™ -1y 1 §-300 8-300 10-200 25-100| 595 . .
-4 9 2-90 2-90 3-75 &-50 645 . .
F16-1H 16 7-85 - 785 0-65 15-40 645 [ ] ]
MO eimor-02 1 1-800 1-800 2-500 — 945 - .
™O1-1 1 A5-a00 5-400 .35-200 2-50 525 L] -
T™MO1 51 15 1-300 1-300 2150 56 845 . .
1TMO2 5-4 25 01-100 4-100 02-50 05-20 7.55 . .
1IMO4—6 4 02-200 02-200 05150 1-100 795 . .
™MO6-1 & 3-200 3-200 5150 550 795 . .
™MO9-1 @ 15-200 15-200 .3-150 2-40 7.05 . .
TMO16. t 1 3120 3120 7-80 520 795 . .
NOTES:
A Insertion 10ss referenced 1o mid-band loss 1. For quality control procedures and envilanmental specifications,
MO Cose A11 except cbsotte moximum ratings see section O article. For T, TT. and TH
Y TMO, TTMO: Case AQ3 series operoting temperature, Jemperature range is —20°C to +85°C.

- Absoiute maximum ratings: RF power 250 mw. DC current 30 maA.
For conmector types and case mounting options, see case style
outtne drawing -

4 Prices and specifications subject to change without notice

® Denotes 75 ohm models. For coax conrectors,
75 ohm BNC is stondard

L2 B

- - - - T
14-4 linl-CerUIts PO Box 350188 Brooklyr New York 11235-0003  (718) 934-4500 Fax t7181 332-466°

Distribution Centers NORTH AMERICA 800-654.7943  4°7.335.5035 Fax 417-335.5345 EUROPE 24.252-833084 Fa» 44.257.837070
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REQ. L LOss INPUT R, LOSS
{MHz) (d8) (B}
004 253 N
£20 2 1534
1.453 10 M
100.A58 b 1071
154.507 110 932
200.000 1.08 941
280250 A7 1274
350.000 2 24
430280 414 1124
500000 274 846
m
REQ. I. LOSS INPUT R. LOSS
{MHz) id®) (d8)
075 288 : 470
53 57 19.3
4938 A1 2351
19837 AD 2136
81244 75 16,49
204509 147 82
297468 1.80 538
3541506 189 413
439425 170 279
500000 157 235
.01 to 50 MHz
REQ. I, LOSS INPUT R. LOSS
(MHz} (cB) (dB)
co10 185 283
€020 074 620
Q25 o052 7.77
0050 022 1258
010G 0.5 1905
10000 026 145
25000 057 803
25890 074 7.73
48082 145 a9
50.000 174 an
05 to 200 MHz
REQ. L LOSS INPUT R, LOSS
(MHz) (dB) (dB}
Q050 285 148
0100 129 443
0200 058 881
0504 03¢ 577
4.000 0.36 1003
30.000 051 1.
50.000 094 128
100.860 194 g
195450 278 3487
276 408
0.1 {o 300 MHz
FREQ. I. LOSS INPUT R, LOSS
(MMz) (B} (B}
A00 117 10.70
Bd Al 2348
AD04 = 3042
18929 24 27.34
533ap A2 1729
0339 A3 1023
175439 A9 s
223477 50 196
264.289 99 136
300000 221 109
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VCERAMIC CAPACITORS

L]

KEMET

GENERAL INFORMATION

INTRODUCTION

The basic capacitor element is called 3 chip and consists of formulated
teramic dielectric matenials in layers interspersed with metal electrode
layers. The entire structure is lired together at high temperature, after
which conductive terminations are applied on opposie ends 1o comtact
protruding electrode edges. Thips may be terminated with materials
suitable for hybrid-circuit substrate assembly.

KEMET multilayer cerarmic capacitors are produced in plamts designed
specifically for capacitor manufacture. The process leawwes a high
degree of mechanization as weil as precise controis over raw materials
amd process conditions. Manutacturing is supplemented by extensive
Technology, Engineering, and Quaskty Assurance programs, £xiensive
application in aercspace and miftary programs attests 10 the reliability

of KEMET capacilors. No capacitors exceed the failure rate quaifica-
tions held by KEMET capacitors under military specrficaton.

KEMET ceramk capacitors are offered in the three most popular tem-
perature characteristics. These are designated by the Electronics In-
dustry Assoctration (EIA) as the uitra-stable GOG (known m the
vernacular as NP0), the stable X7R tmititary BX or BR), and the genera
purpose Z5U. A wide range of sizes and lead arrangements are avaiia-
hie to provide capacitance from 1 picofarsd through 6.8 ricrofarads n
50. 100, and 200 volt ratings.

TEMPERATURE CHARACTERISTICS

Specified electrical limits for the three principal temperature character-
istics are shown below. Electrical stability with respect {o temperature
and voltage is ranked inversely to the packaging efficiency (capacitance
x voitage in a given case size). COG is made from ceramic materials
which are not ferroelectric, yielding superior stability but low packaging
efficiency. Both X7H and Z5U capacitors are made from materials
which, are ferroelectric, principally barium litanate. This material

' . thanges crystalfine form at its Curie point of approximately 120°C, ©

The change instructure causes a radical change in the nherent
dielectric constant, directly affecting the exhibited capacitance.
Other materials in the ceramic formulations modify this effect to different
degrees in producing the X7R and 25U charactaristics.

AGING

The change in dielectric constant above the Curie poant is reversible bint
the reversal does not occur instantansously. In the phenomenon called
aging, capacitance declines progressively with time along a typicat
curve. The slopae of this curve for X7R characteristic amounts to a inss of
approximately 1.0% in capacitance for every decade of hours at 25°C
following the last excursion above the Curie point. The typical slope for
Z5U characteristic is approximately 3-5% per hoir decade. COG does
not exhibit agmg. . ‘

-Aging rates are utilized in testmg KEMET capacitors priot & shipment,
Capacitarice test fimits ara designed o bring capacitors within the
specified lolerance at 1,000 hours, allowing a nominal six weeks for
receipt and use by the customer. This is a matter of convenience for the

customers’ incoming inspectian. for the capacitance wil continue to
decling with ime.

VOLTAGE EFFECTS

Ferroelectric materiats are also affecied by appied voltage, both alter-
nating and direct. Low values of voitage produce a slight ncrease in
Gapacitance and dissipation factor. Higher voitages cause a decrease
ncapacitante which may becoms quite large. Tymcally, tapacions with
BX or X7R characteristic decrease in rapacitance by approamatety
10% when rated DC voitage is applied. Other formulations with very
“igh dielectric constants may exhibit a capacilance decrease of 50%.

This partial polarization of the ferroelectric formistations by DC voitage
persists for some time after the voltage is removed. This residual effect
can be removed by “de-aging.” or raising the capacitors abave the
-Curie point for a period of time. Two hours at 150°C is a satsfactory
“eatment. Uipon returning 1o room temperature, the capaciors wall
“ONCE TOTE age according 1o the previous discussion.

CUSTOMER TESTING
Because of the temperature and voltage effecis, caution must e
‘used in establishing a testing sequence. Dielectric strength and
“nsulation Tesistance tests both appty figh DC voitage arxd depress

© . TApacftance, $0 tapacitance should he measured prior to these

-fests. Allernatively, the de-aging described above may be parformed,

- followed by a stabilizing storage at room temperature, ambient

conditions for about 24 hours.

I

SPECIFIED ELECTRICAL LIMITS

TEMPERATURE CHARACTERISTICS
PAAAMETER oG XTR I5U
Drssipation Factor: Measured at following condibons:
COG — 1 kHz and 1 vims if capactance > 1000 pF
1 MMz and ¥ vems il capacitance < 1000 pF
X7R -— 1 kHz and 1 wms if capacitance > 100 pF 0.15%"* 25% 4.0%
1 MHz ang 1 vems f capactance < 100 pF
Z50 — 1 kHz and 0.5 vrms
Drelectric Strangth: At 2.5 times rated DG voitage. Pass Subsequent IR Test
Insulat i . . 1.000 Mid-uF 1.000 MW F 1.000 Mij-uF
ation Resistarce (IR): At rated DC voltage, whichever of the two 15 smatler or 100 G1) of 100 Gi} o 10 Gl
Temperature Charactenstic: Range, °C ) -55to 125 ~ 5510125 - 1010 85
Capacitance Change without DC voltage 0 =30 ppm C - 15% s 2%, - 56%
+ 60 pprrC balow 10pF norinal

T Blectronics Corporation, PO. Box 5328, Greenwille, 5.C. 29606 (803) 863-6300

— 53 ppm =30 ppm*C trom +25°C to ~55C comparable to MIL-C-20.
*0.10% for syrface mounted chips.
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POLY-/AA(

| Mulh lojex me"'
) M 6!“\1“‘"&' PSL}— VX

Coparrhx (Radiod

Q ledhomes At

X7R DIELECTRIC size anD caPACITANCE SPECIFICATIONS
Typical Characteristic Curves

EIA Charactaristic

Dimensian : Inches (Milimetars)

...CATIKAA

69,000 SR...... CEBEB3IKAA
SR215C104KAA
180,000 SR...... CI154KAA

POLY-AVX Style SR15 SR20 SRzt SRA30
Width 150 ".200 .200 .300
tw) {2.81) {5.08) 15.08) {7.62)
Haight 150 .200 200, .300
tH) 13.81) {5.08) {5.08) {7.62)
Thickness .100 125 .125 150
T {2543 3R {3179 " 13.81)
Lesad Spacing .100 100 .200 .200
LS. 12.54) {2.54) {5.08) {5.08}
Lead Diametar .020 020 020 .020
o) 1.508) I.508) (508 {5081
Cap. in.+ Typical POLY-AVX wVvDC wvDe wvbe WVDC
pF PartNos. | 100 50 | 100 50 [ 100 S0 | 100 S0
470 SR...... C471KAA
TOOO . SR1SSCI0ZKAA
1500 SR.....C152KAA
2200 SR.....C222KAA
3300 SR......C332KAA
4700 SR......C4TZKAA

SRZ1EC224KAA
- LC33AKAA
390,000 SA.... C394KAA

470.000
1.0uF

SR30SCA74KAA
SR305C105KAA

For other styles, veltages, tolerances and lead lengths see Part No. Codes or contact tactory.

% Cther capacitance values nvailable up;:m spacial raquest.

= Industry preferrad values

05 A Capacilance

% A Capacilance

% A Capacitance

Insulalion Resistance (0hm~Farads)

TﬂnperatureCoeﬁ:lEnt
gy Ak Bos Bk s tacd
N 2 -
1 o —
0 — e b ey ’
~6 - ;" =
. - .- —
=12 - " ]
18 = - g
24 -
UL S IROVE: DA, T3 DOUNS JUTDT DI IR B
=75 <50 =25 0 +25 +50 +75 +100+125
Temperature *C
A(‘apamtamevs.!-‘requency
AL N A1) ] LN |
+10 &= - = } ]
s -
0 = g [\ —
10 <= k! i : i
¥ . g .
i - - 1.
-0 -
fad A4 IR S LR - -4 11ali - 114
ThHz Witk 100 kHz 1 MHz 10 MMz 100 MHHz
+T0 po-
i
[ e
-0 i
_20 {, -
=
-:
bedadasd s fan daibas oo f oo
20 40 80 100
D.C. Valts Apphed
Insulatmn Resistance Vs Temp
10,000 i==mtmmteterttr
1,000 == s
* 1
v T ER S -
P . 9 =g
100 i
1o ededesibidaadadndid dELS ] L
+20 +25 +40 +60 «B0+I00 4150

Temperaiure *C
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POLY-/A(

Z5U DIELECTRIC size AND CAPACITANCE SPECIFICATIONS

EIA Characteristic

Dimensions : Inches (Millimeters]

POLY-AVX Style SR15 SR20 SR21 SR30
Width 150 .200 200 - .300
wmw | (381 {5.08) {5.08) (7.62)
Height | .350 200 .200 .300.
i | (38n (5.08) 15.08} (7.62)
Thickness 100 .125 125 50
m | (254 13.175) i3.175) (3.81)
Lead Spacimg 100 100 200 .20Q
wst | 254 12.54] {5.08) (5.08)
Laad Diameter 020 020 . 020 020
nnl. | 508..| (s0m t.508 . (.508]
Cap. in.x Typical POLY-AVX | wwvnC WVDE WVDC WVDC
pF PatMNos. [100 50 (100 50 |100 50 [ 100 50
ELE
10,000 SR155SE103ZAA :
47,000 SR.....E473ZAA 2 iﬂ:‘:} A
106.000  SR2TSETOAZAA s :
AT h
iy o]
150,000  SR......ETS4ZAA k@
220,000 SR215EZ24ZAA el
330,000 SR21EE334ZAA L 0%
i ,-'(fg“_ " tic.
E
470,000 SR215E474ZAA 3
680,000 SR.....E684ZAA 4
1.0.F  SK3IOSE105ZAA ke
Y,
VAT
t.5.F SR.....E155ZAA %
2.24F  SA.....E225ZAA frtee
3.3.F  SR.....E335ZAA
A

For other styles, voltages, tolerances and jead lengths see Part

» Other capacitance values available upon special request.

= |ndustry preferred values

No. Codes or cantact factory.

% A Capacitance

P4 A Capacilance

Insulation Resistance {Ohm .Farads}

% A Capacitance

Temperature Coefficient

Typical Characteristic Curves

111100

+30 v - o
a
+20
RN T S T VAN E B T A R
. r - i - S
0 -
LS B N I -~ —
! . i
-20 - -
] 4 4
L ‘ S T L P S O
—40
e - Y A I B A

60 =4 =20 O +20

Temperature *C

A Capacitance vs. Frequ

+40 +50 +80 +100 +120 +140

o r N
-1 Be g rnow Site e
L Y S R
-20 - ——
i - e BT
g BN RN
; Ao e
—40 L Tl T e LT
TkMz 10 kHr 100 KMz 1 MMz 10 MHz 100 MMz
Frequency
Insulation Resistance vs. Temp.
100k ;ur:‘-: :;r] "v"" B R R .
FEIEE 0 RE
o el
000 - <—
. »ERE —
- g e
100 -
£ - (=
10 .' ( [ DU DI IR . sJ :;.-.3 L.:.-"‘J P

—60 -40 -20 0 +20 +40

+ 20

PR e g

Temperature °C

Voltage Coefficient

- g

80 +80 4100 +120 +3140

0

3
-20 h
—-40 -

b .
—60 -
_.80 A i3 e - .. . )'.A

0 25 S0 75 100 - 125

Volts D.C. Applied
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POLY-/A(

HOW TO ORDER

POLY-AVX Styles: SR15, 5R20, SR21, SR30

* Part Number Example

SR21 5

Sig. Figures of Capacitence
Muktiplier (Additional no. of
Capacitance Tolerance

_ E 10 A
POLY-AVX Styte < l ‘
Voltage -
Tempermture Coelficient

4 M

12

Torus)

Failure Rate Not Applicabls
Leads

Part Number Codes

Voiltages: 50V =5, 100V=1, 200V =2

“Temp. Coefficient: NPO=A, X7R=C, Z5U=E

Sig. Figures of Capacitance and Muitiplier: First two digits are
the significant figures of capacitance. Third digit indicates the
additionai number of zeros. For exampie, order 100,000 pF as

104. (For valuss betow 10pF, use
e.g., 1R4=1.4 pFl.

A

"R’ in place of decimal point,

Dimansiony ; Nilkmetacs (Inches!

GENERAL SPECIFICATIONS

Dielectric NPO X7R Z5U
Capacitance "See Individual Parts -1 See ndividual Parts |See individual Parts
Range Specifications Specifications Specifications

Capacitance Test
at 25°C

Measured at 1 VRMS max at
1 KHZ {1MHZ for 100 pf or less)

Measured at 1 \{RMS max at
at 1KHZ

Measured at 0.5V RMS max
at 1KHZ

Capacitance Talerdnces

C= +.25pF D= +.50pF
F=+1%0G=+2%
J=+5%, K=+ 10% M=4+20%
FOR VALUES LESS THAN 10PF
THGHTEST TOL IS + 0.25 pF

J=+5%,K=+10% M= +20%

M=+20%7=+80%—20%

characteristics

Operating Temperature —55°C to+ 125°C =35°L to-+ 125°C -4+10°C 10 +B5°C
Range
Temperature 0+ 30ppm/°C +15% {DVdc) +22%, ~56%

Voltage Ratings

| 200,100 and 5QV dc

200, 100 and 50 Vdc

100 and 50 Vdc

Dissipatron Factor

0.15% max {+ 25°C and -+ 125°C}
for values greater than 30 pF or
Q=20xC+400 for values of 30 pF
and below. 1.0 VERMS, ITMHZ for
values 5 T00pF and 1KHZ for
vaiues > 100pF

2.5% max at IKHZ, TVRMS max

-4.0% max at 1KHZ,
0.5 VRMS max

Insulation Resistance 25°(]

100K megaohms or 1000megachms
- uF minimum whichever is less

100K megachms or 1000
megaohns — uF minimum
whichever is less

10K megachms or 100
megactms — uF minimum
whichever is tess

Dielectric Strength

250% of rated Vdc

Z250% of rated Vde

1200% of rated Vdc

Life Test {1000 hours)

200% rated Voltage at +125°C

200% rated Voltage at +125°C

160% rated Voltage
at +85°C

A\
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