Enginecered Components Company a division of Comucopia Tool & Plastics, Inc.
1198 Farroll Road, Suite 4, Grover Beach, California 93433 / Fhone: (805)473-1217 Fax: (R05)473-2378

Date: QOctober 28, 2009

SMDDPGM-TTL-102 Part Description

This special part is similar to the MDFDPGM-TTL-XX-XXX product. The
brochure for that product line is on our website at.

www.cornucopiaplastics.c:om!ec.?!productsfdIgital_modulesxpulse_ganerator_mc:dulesfMDFDF'GM_TTL._X)(_XX)(.htm

The SMDDPGM-TTL-102 has a Pulse Delay of 12+/-1 nS, and a Puise Width
of 25+/-1nS. These specifications are set with a 20MHz, square-wave input.
The lead type is “F” or thru-hole leads. All glse is the same as the
MDFDPGM-TTL-XX-XXX product line.
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(LOW POWER SCHOTTKY)

T2L input and outputs

Delays stable and precise

14-pin DIP package {.250 high}
~ Available in delays from 50 to 500ns

20% taps — each isolated and with 20 low
power Schottky TZL fan-out capacity
Rise time Bns maximum

design notes

The “'DIP Series” Low Power Schottky Logic Delay Modules
developed by Emgineered Components Company have been
fdesigned to provide precise tapped delays with required driving
and pick-off circuitry contained in a single 14-pin DIP package.

These logic delay medules are of hyhbrid construgtion utilizing:

the proven technologies of active integrated circuitry and of
passive netwaorks utilizing capacitive, inductive and resistive ele-
mentz, The |Cs utilized in these meodules are burned-in to Level
B of MIL-5TD-883 to ensure a high MTBF. The MTBF on
these modules, when calculated per MIL-HDBK-2178 for a BOC
ground fixed environment, s in excess af 3 million hours.
Module desian includes compensation for propagation deleys and
incorporates internal termination at the cutput; no additional
external components are needed to obtain the desired delay,

&

The LPSLDM is offered in 22 celays from 50ns to 500ns with
gach madule ingorporating 1aps at 20% increments of total delay,
Delay tolerances are maintained as shown in the accompanying
part number table, when tested under the “Test Conditiang’'
shown. Delay time is measured at the +1.3V level on the leading
edge. Rise time for all modules is 8ns maximum when measured
fram D.8Y to 2.0V, Temperature goefficient of delay is approx-
irmately + 500ppm/ °C over the operating termperature range ' of
0 to +70°C,

These modulas accept either logic ™17 or logic 0" inputs and
reproduce the logic at the selected output tap without inversion,
The dalay modules are intended primarily for use with positive,
going pulses and are calibrated to the tolerances shown in the
table am rising edpe delay; where best accuracy is desired in appli-
cations using falling edas timing, it is resammended that a special
unit he calibrated for the specific application. Each module has
the capability of driving up to 20 low power Schottky loads at
each tap.

These "DIP Serizs” modules are packaged in a 14.pin DIP
housing, malded of flame-proof Dially! Phthalate per MIL-M-14,
type S0G-F, and are fully encapsulated in epoxy resin, Flat
metal leads meet the solderability requiraments of MIL-5TD-202,
Methad 208. Leads provide positive standoff fram. the printed
cireuit board 1o permit solder-fillet formation and flush clean-
ing of solder-flux residues for improved reliability.

engineered components company

3580 Sacramento Drive, P, 0, Box 8121, San Luis Obispo, CA 93403-8121
Phane: {(805) 544-2800




DESIGN NOTES (continued)

Marking consists of manufacturer’s name, logo (ECZ), part

number, terminal identification and date code of manufacture,
All marking is applied by silk screen process using white epoxy
paint in accordance with MIL-5TD-130, to meet the permanency

of identification required by MIL-5TD-202, Method 2156,
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OPERATING SPECIFICATIONS

* Vpp supply voltage:
Ve supply current:

4,75 to 525V DC

Constant 07 in .. - 0. . 16ma typical
Caonstant “1" in e e e 3ma typical
Leogic 1 input:
Voltage .+ v s v s v 0 e . 2V min,; B.BV max.
Curremt v v v v nn o s P 2.4Y = 20ua max.
BBV = tma max.
Logic 0 input;
Voltage - . ox s = s aeon s « » BV max,
CUrrent o« e = - w1 s .. -.4ma max. (@.4V in)
Logic 1 Valtage out: .. . v« 2.7V min.
Logic 0 Voltage outi o v o v n v v s s BY max.
Operating temperature FANge: . « 0 ta 70°C,
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MECHANICAL DETAIL 15 SHOWN BELOW

800
!
v 11 3 our
vax, |@LPSLDM-—
IN 2 4G
I
i I
.250 l‘-"Z'"E 8438 010
MAX. MADE IN S5LO USA 025
L

ST T

12 .SOO:i L —-II--.I'.'JIB TYP.
[TYP‘ 100 TYP. [.150 TYP.
= O O = 0O —
T | ]
- 300
| I
] [ I a 0 -

TEST CONDITIONS

1. All tressurements are made at 2590,
2. Vgg supply voltage is maintained at 5.0V DC.

Storage temperature:

PO A B

~B5 10 +125°C.

» Delays increase or decrease approximately 2% for a respective

increase or decrease of 5% in supply voltage.

PART NUMBER TABLE

All units are tested using a low power Schottky togale-type
positive input pulse and one low power Schottky T2L load

HDELAYS AND TOLERANGES (in ns)

PARTNO. | Tap 1 Tap2 | Tap3 | Tap4 |QUTPUT
LPSLOM-50D 10+ 2011 3015 402 S0t2
LPSLDM-55 11 +1 2241 33415 | 4442 5% 2
LPSLDM-60 12 %1 241£16| 3611.5| 4342 50 +2
LPSLDM-B5 13 &1 264£1.56] 3915 5242 B £2
LPSLOM.-70 14 #1 IBL1E| 4242 56+2 | 705
LPELOM-75 1541 0418 | 4522 60 £2 7512.5
LPSLDM-30 16 £1 32415 | 4822 B4 £2 80 2.5
LFSLDM-B5 17 =1 311561 B1#£Z 692 85 2.5
LPSLDM-80 18 &1 AGx1.5| B4=LR 72235 80 3
LPSILOM-85 19 1 IB15| B2 76425 | 9513
LPSLOM-100 | 201 4D+15| Gox2 BO+3 | 10023
LPSLDOM-125 | 251 50 £2 7526 1 10023 | 125 14
LPSLOM-150 | 30+£1.5 | 6042 p0s2 | 1204 | 15045
LPSLDM-175 | 35%1.5 | 70125 | 10644 | 1405 | 17545
LESLOM-200 | 4015 | 80%25| 12024 | 16045 | 20026
LPSLDM-225 | 4642 9043 | 135+4 | 18046 | 22547
LPSLOM.250 | 5042 | 100&3 | 15045 ] 20046 ‘| 25018
LPSLDM.300 | 602 12044 | 18025 | 240+7 | 300289
LPSLDM-350 | 70+2 | 140+45 | 27027 | 2809 | 350+1
LPSLDM-400 | B0+3 | 1606 | 24027 | 320410 | 400412
LPSLDM4B0 | 003 | 18026 | 2708 | 360:11 | 450134
LPELOM-500 | 1003 | 20046 | 30048 | 400212 | BOO 115

¢ All modules can be operated with 2 minimum input pulse width

at the output being tested,
¢ 4,

rising edge) is three times the pulse width used.

input pulse width used is & to 10ns longer tham full delay of
module under test: spacing between pulses (falling edge to

of 40% of full delay and pulse psriod approaching square wave;
since delay acouracies may be somewhat degraded, it is suggested
that the module be evaluated under the intended specific oper-
ating conditions. Special modules can be readily manufactured
to improve acrUracies and/or provide customer specified randorn
delay times for specific applications.

Catalsa No. C/1118758



@ T2L FAST Inputs and outputs

@ Delays stable and precise

& 14-pin DIP package

@ Leads — thru-hole, J, Gull Wwing or Tucked

@ Avaliable in delays from 5 to 250ns — each
isolated and with 10 T2L fan-out capacity

@ Rise time 4ns maximum

design notes

The "DIP Series" Multiple Legic Delay Lines developed by Engi-
neered Components Gompany have been designed to provide
precise delays with required driving and pick-off cirguitry contained in
a single 14-pin DIP package compatible with FAST T2L circuits.
These logic delay lings are of hybrid construction utilizing the proven
technologies of active integrated cireuitry and of passive networks
utilizing capaeitive, inductive and resistive elements. The MTBF on
these modules, when calculated per MIL-HDBK-217 for a 50°C

ground fixed environment, is in excess of 2 million hours. Module

design includes compensation for propagation delays and incorpo-
rates internal lermination at the output; no additional external com-
ponents are heeded to obtain the desired delay.

The MELDL-TTL is offerad in 42 delays from 5 to 250ms. Each
module includes three (3) separate delay fines, eachisolated and fully

COMPATIBLE

ULTILOGIC
DELAY LINE

buffered. Delay tolerances are maintained, as shown in the accom-
partying Part Number Table, when testad underthe “Test Conditions”
shown. Delay time is measured atthe +1.5V lavel onthe leading edge.
Rise time for all modules 1s 4ns maximum, whan measured from
0.75V to 2.4Y. Temperature coefficient of delay is approximately
+1200 ppm/°C over the operating lemperature range ol 0 1o +70%C.

These modules accept either logic "1" or logic "0" inputs and
reproduce the logic at the output withoul inversion. The delay
modules are intended primarily for use with positive geing pulses and
are calibrated to the tolerances shown in the table on rising edge
delay; where best accuracy is desired in applications using faling
edge timing, itis recommended thata special unitbe calibrated forthe
specific application. Each individual delay ling has the capability of
drlving up to 10 T2L, loads.

These " DIP Series" modules are packaged ina 14-pin D1F housing,
molded of flame-proot Dially! Phthatate per MIL-M-14, Type SDG-F,
and are fully encapsulated in epoxy resin, Leads meet the salderabil-
ity requirements of MIL-STD-202, Method 208. Comer standoffs on
the housing of the thru-hole lead version and the lead design of the
surface mount versions provide positive standoff from the printed
circuit board to permit solder-filet formation and flush cleaning of
solder-flux residues forimproved refiability.

Marking consists of manufacturer's name, logo (EC2), part num:
ber, terminal Identification and data code of manutacture. All rmarking
is applied by silk screen process using white epoxy palnt in accor
dance with MIL-STD-130, to meet the permanency of identificatior
required by MIL-STD-202, Method 215, ‘
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MECHANICAL DETAIL 15 SHOWN BELOW
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TEST CONDITIONS

1. All measurements are made at 25°C.

2. Vee supply voltage is malntained at 5.0V DC.

3. Al units are tested using a FAST toggle-type positive input
pulse and one FAST TZL load at the output.

@ 4. Input pulse width used is 100% longer than delay of module

undertest; spacing between pulses (falling edge to rising edge)

Is three times the pulse width used.

OPERATING SPECIFICATIONS

Voo supply voltager o - v v v v oo e et 47510 5,25V DC
Voo supply corrant

GConstart"™0"in L . . 00 s x e s 85mA typical

Constant ™" in .« v v e m e o n e SmA typical
Logic 1 Input:

Valtage . ... v v s v s 2V min.; Vee max.

CUMTENE & v v n e s nonomam man s et 2.7V = 20uA max.

5.5V = TmA max,

Logic O input:

Voltage . . v v e ar e BV max.

Current . .- e e a e s e e —BmA max.
Logic 1 Voltage out: . - v v v a0 2.7V min,
Logic O Voltage out: . . v oo o v e e a .5V max.
Opurating termnperatute 1anget .« .+ - -« o 0 to +70°C
Storage tlemperature: « .« - oo v - - -55 to +125°C,

Delays increase of decrease approximately 4% for a respective
increase or decrease of 5% in supply voltage.

PART NUMBER TABLE

« Sufiix Part Number with G (for Gull Wing Lead), J (for
J Lead), F (for Thru-hole Lead) or T (for Tucked Lead).
Examples: MFLDL-TTL-10G {Gull Wing), MFLDL-TTL-25J
{J Lead), MFLDL-TTL-75F (Thru-hole Lead) or MFLDL-
TTL-80T (Tucked Lead).

% DELAYS AND TOLERANCES (in ns)

PART NO. DUTPUT PART KO, OUTRUT
MFLDL-TTL-S 51 MFLDL-TTL-30 3015
MFLDL-TTL-6 Gt MFLDL-TTL-35 35 =15
MFLDL-TTL-7 71 MFLOL-TTL-40 at+1.5
MFLDL-TTL-A Sa MFLDL-TTL-45 45 a2
MFLDL-TTL-9 91 MELDL-TTL-50 502
MFLDL-TTL-10 101 MFLDL-TTL-56 E5+2
MFLDL-TTL-11 1= MFLDL-TTL-60 5022
MFLOL-TTL-12 1221 MFLOL-TTL-ES 65+ 25
MELDL-TTL-13 131 MFLRL-TTL-70 T0£25
MELDL-TTL-14 1441 MELDL-TTL-78 75+25
MFLDL-TTL-15 151 MFLDI-TTL-80 BO%25
MFLDL-TTL-16 161 MFLDL-TTL-85 B5x3
MELDL-TTL-17 171 MFLDL-TTL-G0 03
MFLDL-TTL-18 18+ 1 MFLDL-TTL-95 95 £ 3
MFLDL-TTL-19 191 MFELDL-TTL-100 1003
MELOL-TTL-20 2021 MELDL-TTL-125 1254
MFLOL-TTL-21 21 £ 1 MFLDL-TTL-150 150 + 4.5
MFLDL-TTL-22 22=1 MELDL-TTL-175 1755
MFLOL-TTL-23 2321 MFLDL-TTL-200 200 + B
MRLDL-TTL-24 2421 MFLDL-TTL-225 22527
MFLDL-TTL-28 25+ 1 MFLOL-TTL-250 250+ 8

% All modules can be operated with @ minimum input pulse width of
100% of full delay and pulse perind approaching square wave; since
delay accuracies may be somewhat degraded, it is suggested that
the module be evaluated under the intended specitic eperating
conditions. Special modules can be readily manufactured to improve
accuracies and/orprovide custormer specified random delay times for
specific applications.

Catalog Ne, C/090194



