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Regulators Indest ruct ible ! (Almost )

The LM317 ( 156-1611-00) is a three-term inal

voltage regulator , adjustable from 1.2V to 40V

with two external resistors . It is capable of regu

lat ing up to a 1.5A load with proper precaut ions.

The LM317’s versat i li ty , coupled with cost com

pet it iveness and improved design features , has

resulted in a marked increase in use here at Tek .

The part therefore warrants the necessary char

acterizat ion to determ ine acceptable alternate

sources .

This protects against short circuit condit ions

( current lim it ), against output of excessive cur

rent at high input / output voltage different ial con

dit ions ( safe area protect ion ) and against ex

cessive junct ion temperatures ( thermal

shutdown ).

Current lim it and safe area protect ion

Samples were obtained from Texas Inst ru

ments and Fairchi ld for evaluat ion . Nat ional

Sem iconductor , the current supplier , was also

evaluated for comparison . Motorola and Silicon

General will be considered when parts arrive.

Regulators exam ined

Current lim it is set internally at about 2.0A,

and remains relat ively constant ( + 10 % ) with tem

perature.Also included is safe area protect ion for

the pass t ransistor , which decreases the current

lim it as input - to-output voltage different ial in

creases , thus prevent ing secondary breakdown
in the t ransistor. The safe area protect ion cir

cuit ry in the 317 allows full output current up to

about 15V different ial, and lim its the current at

higher voltages . The current lim it does not drop

to zero at high input -to-output different ial vol

tages , thereby prevent ing start - up problems with

the high input voltages . Figure 1 ( page 2 ) displays

characterist ics of the three vendors tested . Note

from Figure 1 that Ti ’s LM317s fail during high

t ransient current at about 35V different ial. The

spec lim it is 40V.

cont inued on page 2

Essent ially , most regulators can meet pub

lished specificat ions under a cont rolled � test �

environment , where mild condit ions do not

st ress the part. But , the t rue test of a voltage

regulator comes when the part is st ressed to its

ext reme processing lim its and is st i ll able to sus

tain abuse. Such condit ions occur in many Tek

applicat ions , and the parts must st i ll meet reli

abi li ty requirements .

.....
The focus of this art icle is to exam ine the

characterist ics of the LM317 under st ress con

dit ions which occur in the field .
.
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The 317 voltage regulator has protect ive cir

cuit ry on the chip to improve reliabi li ty and to

make it immune to certain types of overloads .
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Figure 1 � Current lim it vs. input / output different ial - LM317
-

LM317. " Ballast" resistors in series with each

one of the individual em it ter areas are used to

reduce the effects of non - uniform current dist ri

but ion ( see Figure 3 ) . TI’s at tempt to protect

against secondary breakdown is unsat isfactory,

probably due to a difference in processing

techniques .

TI’s fai lure to operate above 35V at high

t ransient currents is due to secondary break

down of the power output t ransistor . Secondary

breakdown of a t ransistor occurs because of non

uniform current dist ribut ion within the t ransistor

junct ions at high power levels . This causes non

uniform heat ing and format ion of localized " hot

spots ." If the junct ion temperature under a given

current and voltage level reaches a " t riggering

temperature," the power device goes into secon

dary breakdown and becomes a virtual short

circuit . Secondary breakdown is most ly a func

t ion of voltage. Therefore, a t ransistor’s power

rat ing is not only lim ited to its thermal capacity ,

but also on bias condit ions .

Thermal shutdown

Thermal overload protect ion , included on the

chip , turns the regulator off when the chip tem

perature exceeds ~170 � C, prevent ing dest ruc

t ion due to excessive heat ing . Samples tested

from all three vendors shut down due to exces

sive power dissipat ion . The shutdown circuit ry

performed properly.Exam inat ion of the die shows that Tl’s power

t ransistor st ructure is the same as Nat ional’s .

Figure 2 is a m icrophotograph of Nat ional’s
cont inued on page 3
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Ti ’s load regulat ion is grossly different from

Nat ional’s and Fairchi ld’s . The large output

change in the TI devices is due to poor thermal

gradient reject ion . Thermal gradients occur

when power is dissipated in one area of the die

and causes a temperature gradient across the

die (see Figure 5) . The various components of the

reference circuit ry now are no longer at a single

temperature , so small thermally- induced shifts

occur in the reference voltage . These shifts are

then reflected to the output as a change in output

voltage in response to a change in dissipated

power in the pass t ransistor .Therefore, both load

and line regulat ion for an integrated voltage

regulator are determ ined by a thermal response

and an elect rical response .

Figure 2 � Shows power t ransistor st ructure

for Nat ional’s LM317.

Not ice in Figure 5 that Nat ional and Fairchi ld

do not exhibit an exponent ial thermal response .

Good layout design which places crit ical comp

onents along constant isotherm lines prevents

thermally- induced offset voltages . Note also that

Ti ’s parts are dom inated by thermal responses .

cont inued on page 4
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Figure 3 Exploded view of Fig . 2 showing

� ballast " resistors .

HeaderOCA

TA
Load regulat ion :

thermal and elect rical responses -
Figure 5a - Plot of temperature across the die

after power t ransistor is turned on .

-
The devices were set up as a 5V regulator with

10V input . A 1A pulse load wasapplied and scope

photos were taken of the results ( see Figure 4 ,

page 4) .

Figure 5b - A simplif ied thermal model of IC

power regulator mounted to a header .
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Conclusion some of the parts will be given an accelerated li fe

test .

At this t ime, TI will not be considered as an

alternat ive source because of its fai lure to

current lim it at high input voltage , and its poor

voltage regulat ion due to thermal response. A

quali fying order will be placed with Fairchi ld and

If you have any quest ions about the 317

voltage regulator , please contact me at 78-557,

ext . DR-2540 .
Chris Mart inez

Analog Component Engineering

Figure 4 � Output load regulat ion

Vo=5V, Vin =10V, IL=1A ( pulsed )
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Figure 4a - Nat ional LM317-
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Figure 4b -- Texas Inst ruments LM317
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Figure 4c - Fairchi ld uA317
-
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Redesigned GPIB controller evaluated

The newly redesigned TMS9914 GPIB con

troller has been evaluated in Component Engi

neering . Each known 9914 bug was searched for

in the new chips .

The ’BO’interrupt bit now clears on a write to

the data- out register , as well as on a read of the

interrupt status register . This clears up a potent ial

problem of overwrit ing output data if the ’BO’

interrupt status bit is t rue at the moment that

the write to the data -out register occurs . Also ,

reading from the data in register will clear the

’Bl’interrupt bit.

The serial poll register is now implemented as

a two -register set . The m icroprocessor writes the

status byte to the master register ; the status byte

can only be t ransferred from the master register

to the slave register when the 9914 is not in

SPAS and when the write to register 5 is ended .

This clears up two problems : the first being that

data on the GPIB data bus could change while

the chip was in SPAS AND STRS; the second

being the fact that the ’rsv ’ bit could bemomentar

i ly set into a wrong state by bad data on them icro

processor data bus at the front end of a write

cycle. ( See Component Checklist for more infor

mat ion on Serial Polls .)

The ’rfdr’ auxi liary command to register 3 will

not now cause NRFD to go false 6 clocks after the

write to register 3 has completed , elim inat ing a

data over - run problem associated with older

9914’s communicat ing with fast SH talkers . Dur

ing evaluat ion , a ’rfdr’ command of 8 clocks

durat ion was given to the chip with no ill effect ;

NRFD was released six clocks after the write to

register -3 ended . The data on the data bus was

also allowed to change for a port ion of the eighta

clock write cycle to register 3 , with the discovery

that only the data on the data bus at the end of the

write cycle is used by the 9914 for auxi liary

commands . However, if the Chip Enable or Write

Enable gli tches during the write to register 2 , the

results will be indeterm inate. A gli tch during the
’rfdr’ command will cause data over - run .

is important that when the ’dacr’ command is

used , the c/ s bit always be false , unless respond

ing to an APT interrupt with the intent of becom ing

addressed .

A new interrupt bit has been implemented

called ’ERR’ which is set if a write to the data

out register takes place while NRFD and NDAC

are both false . The SH funct ion will move from

SDYS to a temporary state called SHERR, which

causes the ’ERR’ bit to be set . If the bus acceptor

becomes act ive, the handshake will proceed

normally . The bit ’ERR’ is set on ent ry into the

SHERR state , and clears on a read of the interrupt

status register .

The ’UUCG’ and ’UACG’ interrupt status bits

are now combined into a single bit , ’UCG.’ Ad

dressed Command Group and Unaddressed Com

mand Group commands are dist inguished by a

single bit in the command which is read from the

Command Pass through Register .

In evaluat ion , the device funct ions properly

with WE effect ively generated in the same man

ner as DBIN . There is no problem observed as a

result of having WE true while CE is false. How

ever , in 6800 systems , generat ing CEwith 2 will

allow the chip to be enabled for writes before

data has set up on the data bus . This will ad

versely affect two bits � ’dal ’ and ’dat , ’ both in

Address Register Four . Normally , this register is

set - up once at power up . If i t must be changed on

the fly , WE going t rue for writes should be delayed

unt i l data is valid on the m icroprocessor data bus .

These are the only known problem bits in the

chip for data set - up , although the ACDS -holdoff

interrupt mask bits may also be capable of causing

problems in this way.

If the address $ 1F ( 31 Decimal ) is writ ten to

the 9914, the chip will recognize UNT and UNL

as MTA and MLA respect ively. Therefore it is

necessary to test the address switch contents

prior to loading register 4. If a $ 1F ( 31 Decimal ) is

on the switch , the the ’dal ’ and ’dat bits of the

9914 should be set to prevent the chip from

becom ing addressed .

The ACCRQ ( DMA Request ) line will be left

t rue on exit from TACS . It will remain t rue unt i l

i t is acknowledged ; therefore it may be t rue on

ent ry into LACS even if no byte has been accepted

by the chip . If this is a problem , the ACCRQ line

may be cleared by a dummy read the data- in

register while responding to the ’MA’ holdoff

interrupt for MLA prior to ent ry into LACS.

Jim Howe (63-211) , ext . W1-3583

The REM bit now funct ions according to the

1978 version of IEE488 when secondary addres

sing is enabled in that the t ransit ion from local to

remote is made on ’MSA’ (c / s =1 when ’dacris

used ) with LPAS true. The interpretat ion of ’MSA’

in the 9914 is that it is an internal state , which is

independent of the Acceptor Handshake, which

lasts unt i l six clocks have elapsed after the

auxiliary command < ’dacr’ , ’msa ’> has been

stuffed into register 3 of the 9914. Therefore, it
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LIFETES: Computer program for li fe test data

LIFETES is a computer program for stat ist ical

t reatment of li fe test data . It is on CYBER, and a

User’s Guide is available on request .

This is i llust rated in Figure 1. In Figure 1a you can

see h ( t ) , which in this case increases linearly with

t ime. The cumulat ive hazard is given by:

T2

H ( T ) =

722

Reliabi li ty is an important design parameter of

a component, the same as cost , size or elect rical

performance. This being the case, one of our

tasks is to evaluate the degree to which the

design goal has been achieved . The purpose of

LIFETES is to faci li tate this work .

and the reliabi li ty by :

-3

Rre
-�The program does two things . First , i t gener

ates pseudo-data , having known underlying sta

t ist ics , for you to pract ice on . Second , it accepts

real li fe test data , and helps you est imate the

underlying stat ist ics .

1a

Basic definit ion

The basic concept is that of the Hazard Rate

funct ion , h ( t ) , defined by : h(t)

1 dN
t

h ( t )
Ndt

1b

HT)

Where dN is the number of i tems fai ling during

a t ime increment dt , and N is the number of items

on test at the beginning of this t ime increment .

For some components , h ( t ) does not depend on

how long they have been on test . For other

components , the hazard rate may increase as

some power of the t ime, such as the square or the

cube of the elapsed t ime. To est imate h ( t ) based

on a set of test data , you can do it indirect ly by

est imat ing its integral, the Cumulat ive Hazard

funct ion H (T ), defined by:

T

1c

R (T)

H ( T) = 5
ST

h(t ) dt

T

The reliabi li ty R( t ) is then given by : -

R (T) =e -H (T)=

Figure 1 - Hazard funct ion h (t ) shown in 1a

generates cumulat ive hazard H ( T ), which in

turn leads to reliabi li ty curve R ( T ).

The reliabi li ty R ( T) at t ime T is defined as the

remaining fract ion of the items you started with .
cont inued on page 7
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Generat ion of pseudo data Suggested uses

The program can be used to study:One of the interest ing propert ies of the relia

bili ty curve R ( T) is that it is useful to play it

backward as well as forward . This is i llust rated in

Figure 2. The usual problem is : given a reliabi li ty

curve R ( T ), find the reliabi li ty at some specific

t ime Ti.To do this , go to T; on theX axis ,move up

unt i l intercept ing the curve, then move to the left

unt i l intercept ing the Y axis , where the reliabi li ty

R; corresponding to t ime T; can be read .

A) Sensit ivi ty of the results to number of

items tested , and to the t ime at which the

test is term inated .

B) Range of underlying hazard parameters

which may have generated a given test

result .

1 C) Range of test results that m ight result

from a given hazard funct ion .

Ri
R (T)

If you have any quest ions , or for a copy of the

LIFETES User’s Guide , please contact me at 78

552 , ext . DR- 2484.

Jim Deer

Elect romechanical CE

Ti

Figure 2 - Normal use of reliabi li ty curve .

Given a t ime Ti , you can read off corresponding

reliabi li ty Ri . Derat ing guidelines on CYBER

Many people have inquired about accessing

the " Device Derat ing Guidelines � from CYBER.

Here’s the procedure .

1.To get the derat ing program for � on the screen "

interact ive usage, after logging on , type:

The reverse usage is shown in Figure 3. Enter

on the Y axis with a random ly selected number

between and 1 , say Uj , and proceed to the right

unt i l intercept ing the curve, then descend to the

Y axis and read off the corresponding t ime Tj. If

you do this a number of t imes with input numbers

from a uniform density dist ribut ion , then the

density dist ribut ion of the output numbers Tj will

be governed by the shape of the R ( T ) curve. By

this means , you can generate a pseudo-data

sample of fai lure t imes , for which you can be

certain of the underlying hazard funct ion . Thus ,

you are able to test your ski lls at est imat ing the

underlying stat ist ics of a real li fe test result .

GET, DERATE/ UN=ACAOLAM

DERATE

2. To get a hard copy of the derat ing guidelines ,

after logging on the CYBER, type:

GET,COPYD /UN = ACAOLAM

DISPOSE, COPYD/ EI

The output will end up in the RJE queue. If

you want the output to go to the SCC ( Bldg .

50) , just type:

U; R ( T)

DISPOSE, COPYD

( after the GET command )

For more informat ion , please contact Ron

Schwartz (92-336) , ext . WR-1991.
O

Tj

Figure 3 - Inverted use of reliabi li ty curve .
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Values for m ica t rimmers changed

In the past , all of our variable m ica capacitors

were single - sourced to El-Menco .About 18 months

ago they went out of business , leaving us with no

approved source. Most of our requirements were

fi lled by another company, but there are not

many compression m ica capacitor suppliers avail

able. In addit ion , the suppliers that are available

have already been considered , and most cannot

meet our requirements .

281-0044-00 281-0180-00

Because of these availabi li ty problems , we

have been forced to make some changes in the

values of our m ica t rimmers . The status of our

m ica t rimmers today is as follows :

281-0118-00

281-0125-00
281-0162-00

281-0181-00

Tek P/ N Old Value ( PF) New value (PF)

281-0044-00

281-0118-00

281-0125-00

281-0162-00

80 - 480

8 - 90

90 - 400

8 - 60

Same

12 - 90

Same

Deleted

( use -0118-)

18 - 100

7 - 90

All t rimmers are 175V DC, and the 281-0180

00 is the most diff icult for us to get ( i t ’s a side

adjust using a special right angle lead frame). A

good source is expected to be approved in about

two weeks, however . All other t rimmers have one

good source now , with one more source expec

ted to be approved in about four weeks .

If you have any quest ions about these mica

t rimmers, please contact Al LaValle , ext . DR

2538 .

281-0180-00

281-0181-00

18 - 115

7 - 80

Popular power t ransistor package second sourced

designers a much broader range of both elect rical

and mechanical design alternat ives than pre

viously available.

Motorola is now beginning to source t ran

sistors in the TO -218 plast ic package, also known

as "plast ic TO - 3 ." Previously , this part (and pack

age) was available only from Texas Inst ruments .

TI has only a moderate fam ily of die in this

package style.

The first member of this new fam ily seen at

Tek , the TIP35A ( P/ N 151-0477-00 ) , performed

flawlessly in both elect rical and reliabi li ty tests .

Both second source and proprietary parts will be

available for product ion use about the fourth

quarter of 1980 .

For more informat ion , contact Jim Williamson

(78-557) , ext . DR-2552 .

The TO- 218 was the first pract ical domest ic

high - power plast ic package. Now that Motorola

is ut i lizing it , we should expect a great variety

of new power t ransistors that were formerly avail

able only in TO- 3 metal cans . This will give
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Fin spacing affects heat sink efficiency

Vert ically oriented mult i - f inned heat sinks are

commonly used for removing waste heat from

elect ronic inst ruments . In select ing a heat sink
for use in a natural convect ion environment , the

design engineer must be aware that fin spacing

can direct ly influence the efficiency of the heat
sink .

An increase in the number of fins on a heat

sink does not necessari ly correspond to an in

crease in the cooling capabili t ies of the sink . In

fact , a reduct ion in the cooling efficiency of the
heat sink can result . Tek’s Thermal Analysis

group recent ly exam ined the effects of two fin

spacings for several heat sink heights (see

Figure 1 ) .

First , theoret ical thermal resistances and

power dissipat ions were tabulated . Results
showed that in 16 of the 24 cases considered ,

the heat sink with fin spacing of 0.54- inch would

dissipate more power , i .e., would have a lower

thermal resistance . For the cases considered

here, the implicat ions were obvious . If a design

engineer had selected a sink with 0.23 - inch

spacing , s / he would have chosen a heat sink that

provided no addit ional cooling benefit and had

an increased cost and weight .

Next , lim ited empirical test ing was conducted

for verificat ion of the theoret ical results . Two six

inch samples having fin spacings of 0.23- and

0.54- inch were selected for the test ing . Each

sample was suspended in a protect ive shroud to

rest rict st ray room air currents . Several thermo

couples were situated on the heat sink to obtain a

good average surface temperature. Power dissi

pat ion was by six uniform ly dist ributed TO- 220

transistor packages . Two surface condit ions

were considered : bare alum inum ( em issivity ap

proximately 0.1) , and the sink painted black

( em issivity approximately 0.8 ) .

The tests were conducted for temperature

rises of approximately 10 � C, 25 � C and 50 � C. The

results are plot ted in Figures 2 and 3. Good

agreement was obtained between actual and

theoret ical results for the condit ions tested . As

indicated by theory and supported by experi

ment , both heat sinks have very sim ilar cooling

capabili t ies . cont inued on page 10

W

7

W =Width

H = Height

L = Fin length

S = Fin spacing
S

Figure 1

50
E
=
0.1

E
=
0.8

A reduct ion in fin spacing ( increasing number

of fins ) increases the area available for heat

t ransfer. However , this increase can be offset by

a decrease in the efficiency of natural convect ion

and radiat ion heat t ransfer . Choking of airflow

through the fins can occur with closely spaced

fins . Also , radiat ion t ransfer is affected by adja

cent fin shielding . For a given fin length , there is

an opt imum fin spacing that maxim izes heat

t ransfer.

40
amb
(�
C)

30
Theoret ical results

Test results Temperature

rise

above
T

20
Actual results

A Bare alum inum
� Black paintCommon stock ext ruded heat sink material

was used to calculate theoret ical results and

conduct the actual tests . The material was 3.8

inches wide, and had thirteen equally spaced

fins . A typical fin spacing of 0.23 - inch was meas

ured . Removing every other fin increased the

typical fin spacing to 0.54- inch . These two spac

ings were used in conjunct ion with a fin length of

one- inch for test ing.

10 40 5020 30

Power (wat ts )

Figure 2 - Comparison of results for fin

spacing 0.23 inch .
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50
E
=
0.1

E=
0.8

From the examples presented here, it is

evident that fin spacing should be a major

concern when designing or select ing a mult i

finned heat sink for use in a natural convect ion

environment .

40

Theoret ical results

Temperature

rise

above
T

amb
(�
C)

Actual results

A Bare alum inum

. Black paint

The Thermal Analysis group is available for

design support and consultat ion for all types of

heat sink related problems . Contact Gordon

Ellison or Larry Haroun at ext. 7887, or delivery

stat ion 50-132 .

1T
4010 20 30 50

Power (wat ts)

Figure 3 - Comparison of results for fin

spacing 0.54 inch .

.

Part numbering 003- and 006- classificat ions

5. If i tem cannot be manufactured at Tek :
Please follow this procedure for items

needing part numbers assigned under the 003

XXXX ( hand tools) and 006 - XXXX ( operat ing sup

plies) classificat ions .

1. Design item .

2. Produce master t i t le block drawing (vellum ) of

tool .

3. Send one copy of drawing to Frank Javorsky,

78-544.

a . Provide business unit MRO buyer with

three copies of print , and est imated

usage.

b . Business unit buyer will locate a source

of manufacture .

c . A quote date will be returned to the area

request ing the item .

d . Request ing area should forward the fol

lowing informat ion to Dale Betz or Jack

Conner , 19-677:

1) Copy of print .

2 ) Name of manufacturing company.

3 ) Copy of quote, including lead t ime .

4 ) Stock locat ion number.

e. Dale or Jack will assign part number ,

buyer number and not ify need -to- know

areas .

f . Add newly assigned part number to the

master drawing and send the now

complete master to Oldrich Kucera ,

58-038 ( Reprographics) .

4. If i tem is to be made at Tek :

a . Send one copy of drawing to Dale Betz or

Jack Conner , 19-677.

b . Provide Dale or Jack with the following

informat ion :

1 ) Area of manufacture .

2 ) Stock locat ion number .

3 ) Part number scheduler .

c . Dale or Jack will assign part number ;

base data and other areas will be not i

fied on a need -to- know basis .

d . Add the newly assigned part number to

the master drawing and send the now

completed master to Oldrich Kucera ,

58-038 (Reprographics ).

If you have any quest ions about this proce

dure, please call Dale Betz (ext . 5581) , Jack

Conner (ext. 5277) , or Frank Javorsky ( ext .

DR- 2509 ) .
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COMPONENTCHECKLIST

The "Component Checklist " is intended to draw at tent ion to problems or changes that affect circuit design . This list ing
includes: catalog and spec changes or discrepancies; availabi li ty and price changes; product ion problems; design recommen
dat ions, and not if icat ion of when and how problems were solved. For those problems of a cont inuing nature, periodic rem inders
with addit ional detai ls will be included as needed.

Tek P/ N Vendor Descript ion of part Who to contact , ext .

156-1444 -XX TI 9914 GBIP chip Jim Howe , W1-3583

A bug has been discovered in the TI 9914 GPIB chip (see art icle on page 5) . After having

requested service by set t ing ’rsv�t rue , the processor will have difficulty guaranteeing that ’rsv’ has

been cleared internally before set t ing ’rsv ’ t rue again to request service a second t ime.

The SR funct ion in the 9914 is implemented with a ’Master status register which the

processor writes to , and a ’Slave’ register which drives the internal circuit ry . Transfers of an

STB from the Master to the Slave can occur only when a write to the Master has term inated

AND the chip is not in SPAS.

When ’rsvis cleared in the Master register , the processor must leave ’rsv false unt i l the

Slave ’rsv bit has been cleared in the Slave register .

TI has been informed about the problem .

Metallized inductor samples available

Component Engineering has samples of JFD

metallized inductors . The inductors have a si lver

fi lm fired permanent ly to a low - loss glass . They

are stable and rugged .

For more informat ion , please contact Harry

Ford ( 78-552 ) , ext . DR- 2538 .

We have not evaluated these inductors, but if

there is a demand , an engineering evaluat ion will

be undertaken . Keep in m ind , however , that this

type of inductor would be single sourced to JFD.

100192 Anyone?

A vendor of ECL components has approached

� Tekt ronix with the proposit ion of fabricat ing a

device sim ilar to the 10192 , different ial line driver .

This new device would be offered in a 24-pin

flatpack or DIP and would be fabricated with a

100K -compat ible technology.Call Dale Coleman

( ext. DR-2573 ) to discuss any exist ing or future

applicat ions for this device.

We have samples of the following model num
bers available now :

Model No. L

+5% ( uh )

Q

min .
at Freq . m in . SRF

( MHz) ( MHz)

45 175

25

LV5P102.950 1.10 80 145
min . max . L min . L max .

LF1P100 1.00 135

LF2W100 1.00 140

LF3P005 0.05 160

LF4W080 0.80 125

25

160

165

190

900

25040
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ComponentNewsNewComponents

This column is designed to provide t imely informat ion regarding new components , vendors, availabi li ty and

price. " New Components� can also be used as an informal update to the Common Design Parts Catalogs .

Samples may or may not be available in Engineering Stock .

When

Available

Engineer

to contactVendor No. Descript ion P / N

analog devices

AD536AJH Converter, True RMS to DC now 156-1457-00 Mat t Porter, DR-2551Analog

Devices

Motorola Mat t Porter, DR- 2551

RCA

2N4401 Transistor , NPN BVcBo=60V, Contact 151-0736-00

BVceo = 40V, Ic Max = 500mA, CE

fT > 300MHz, 20V/ 20mA, TO- 92

version of the 151-0302-00

CA3054 Amplifier , 300 MHz dual different ial now 156-1349-00

with current source , 14- pin DIP

CA3054/ 5 Amplifier , vendor high rel version , 156-1349-01

300MHz dual different ial with current

source, 14-pin DIP

Mat t Porter, DR- 2551

RCA now Mat t Porter , DR- 2551

digital devices

AMD/ Nat ional 2910 now 156-1355-01 D. Coleman , DR- 2573Microprocessor cont roller,2910 , 12 - bit ,

screened

1 of 8 decoder , act ive high outputs ,

ECL, 16- pin DIP

10162 now 156-1495-00 D. Coleman , DR- 2573Fairchi ld ,

Signet ics ,

Motorola

optoelect ronic and passive devices

Xciton now 150-1091-00 Louis Mahn , DR- 2549

Dialight now 150-1093-00 Louis Mahn , DR- 2549

Dialight now 150-1093-01 Louis Mahn , DR- 2549

Beckman fall 150-1094-00 Louis Mahn , DR- 2549

now Louis Mahn , DR- 2549

now Louis Mahn , DR- 2549

Hewlet t

Packard

Hewlet t

Packard

TRW- IRC

Midwest

7/ 30

XC5491 LED lamp , t ri -state ( red / green / off),

2 leads

558-0101- LED lamp , red with black bushing , panel
003 mount , 6 " wire leads

558-0101- LED lamp , red with black bushing , panel
002 mount , 8 � wire leads

LCD custom display , 312 - digit , 0.4 " char . ,

with AC, uncal , m , n , n , s , V, A, K, M , 12 ,

P, F

5082-4190 LED lamp , subm iniature, green , radial

leads , 1.5 mcd

5082-4150 LED lamp , subm iniature , yellow , radial

leads

Resistor , f ixed network , 1-1K + 1-125 %

Resistor , thermal , 5K- 20 +40 %, switch at

+80 � C

Resistor , f ixed fi lm , 422K22 , 0.5%, TO ,12W

Resistor , f ixed fi lm , 37.512 , 0.1%, T9,78W

Resistor , f ixed fi lm , 27.7KN , 0.1%, T9 ,
V8W

Resistor , f ixed fi lm , 7.5 KN , 1.0 , T9 , VW

Resistor , f ixed fi lm , 6.98 KN , 1.0 , T9 , VW

Resistor , thermal , 10N+30%, peak

inrush 15A, 120VAC

Resistor, fixed fi lm , 4.02 K22 , 0.5 %, TO,
12W

1776-9 Resistor network , 9.9M , 90K12 + 10KA,
0.25 % rat io 0.1%

307-0765-00

307-0767-00
Ray Powell , DR-2550

Ray Powell , DR- 2550

Dale

Dale
Dale

323-0445-01

321-0793-07

321-1331-07

Ray Powell , DR-2550

Ray Powell , DR-2550

Ray Powell , DR-2550

Dale

Dale

Midwest

IT
321-0373-09

321-0274-09

307-0768-00

Ray Powell , DR- 2550

Ray Powell , DR- 2550

Ray Powell , DR-2550

Dale 323-0443-01 Ray Powell , DR-2550-

Caddock 307-0769-00 Ray Powell , DR-2550

cont inued on page 13
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New Components , cont inued

When

Available

Engineer

to contactVendor Descript ionNo. P/ N

AVX -
Ray Powell , DR-2550

Erie Ray Powell , DR- 2550

Erie Ray Powell , DR- 2550

Pyrofi lm

Pres . Res . Pro .

Pres . Res . Pro .

Pres . Res . Pro .

Ray Powell , DR- 2550

Ray Powell , DR-2550

Ray Powell , DR- 2550

Prec . Res . Pro .

Pres . Res . Pro .

Pres . Res . Pro .

Dale
TRW

Capacitor , f ixed axial, 91pF+5%, 100V, 7/ 15 281-0872-00

NPO

Capacitor , f ixed axial, 2.2pF+0.5pF, 7/ 15 281-0873-00

500V, NPO

Capacitor , f ixed axial, 10pF+5%, 500V, 7/ 15 281-0874-00

NPO

Resistor , f ixed fi lm , 10MN , 0.25 %, T9 , 8/ 1 325-0349-00

12W

Resistor , 5.9K, 0.1%, TC5, 18W 8/ 1 325-0350-00

Resistor , f ixed fi lm , 5.3K, 0.1%, TC5 , VW 8/ 15 325-0351-00

Resistor , f ixed fi lm , 71.5K, 0.1%, TC5 , 8/ 15 325-0352-00

12W

Resistor , f ixed fi lm , 90K, 0.1%, TC5 , VW 8/ 15 325-0353-00

Resistor , f ixed fi lm , 10K, 0.1%, TC5, VW 8/ 15 325-0351-00

Resistor , f ixed fi lm , 1 M2 , 0.1 % , TC5,14W 8/ 15 325-0355-00

Resistor , f ixed fi lm , 4.32K, T2 , VW 7/ 15 322-0254-02

Capacitor , 0.124uF, 400VDC, 285-1213-00

metallized polypropylene

Capacitor, 0.66uF, 400VDC, 285-1215-00

metallized polypropylene
Capacitor , 0.35uF, 400VDC, 285-1214-00

foi l and polypropylene

Capacitor , 10uF, 100V, now

alum inum elect rolyt ic ,

0.4 " dia . X 0.8 " H ,

single-ended , low ESR ,

0.3A RMS ripple current

Ray Powell , DR-2550

Ray Powell , DR-2550

Ray Powell , DR- 2550

Ray Powell , DR- 2550

D. Anderson , DR- 2545

9

X363UW

TRW X363UW D. Anderson , DR- 2545

TRW X363UW - D. Anderson , DR- 2545

Sprague 672D D. Anderson , DR- 2545

156-0206-00 package change

If this change affects you adversely , please

contact Mat t Porter ( ext. DR- 2551) , or Art

Leacock ( ext. DR- 2487) .

9

NEC has changed the package on this NPN

transistor from ceram ic to epoxy . Along with this

change, the package has been enlarged slight ly

and the maximum operat ing temperatures have

been decreased, due to the different base mater

ial . The new package dimensions and operat ing

lim its are shown below .

Old New

Dimension - A

Dimension - B

TJ

TSTG

New (max .) Old ( max .)

4.0mm 3.8mm

2.5mm 2.0mm

125 � C 150 � C

125 � C 150 � C

TE
I � I

B B

KA KA
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Technical STANDARDS

The funct ion of Technical Standards is to ident ify, describe, and document standard processes, procedures, and pract ices

within the Tekt ronix complex, and to ensure these standards are consistent with established nat ional and internat ional

standards. Technical Standards also provides a cent ral repository for standards and specificat ions required at Tekt ronix.
Chuck Sullivan , manager (41-260 )

Hardware Standard : Press Mount Fasteners , Standard and Rivet Type

Standard and Rivet Type Press Mount Fasteners Technical Standard , 062-4193-00 , is published . You may

obtain your copy by calling Technical Standards , ext . TC - 241, or by sending a request to delivery stat ion 41

260. To have the most current copy of the standard available for your use , give your payroll code along with

your name and delivery stat ion . The payroll code enables your name to be placed on a computerized name

list ing for all future updat ings of this standard . No charges are made for Tekt ronix - generated technical

standards.

Volume 1 , Let ter -Series Standards

Many of the Tekt ronix Let ter - Series standards are st i ll valid and should be used as applicable. They are listed

in Tekt ronix Standard 062-4055-04 (Directory Standards ) and by subject mat ter in 062-4055-02 . These

Standards comprise what is left of the " Vol 1" Standards and will be reformat ted to part -numbered standards

as we can work them into our schedules .

Users should be aware that these standards are not being maintained unless some necessary change is

brought to our at tent ion . A thorough review will be made when they are reformat ted . In the meant ime , please

call any inconsistencies to our at tent ion .

CAD/ CAM

For some t ime we have been receiving Draft ing and Repro Digest which has excellent and t imely

informat ion on computer -aided draft ing. If you do not get this magazine, we can lend copies for one week .

ANSI Roster

A current copy of the American Nat ional Standards Inst i tute staff telephone directory is available by calling

Technical Standards . The directory lists execut ive and other officers , as well as telephone numbers for key

personnel. It would be of help to anyone wishing to contact ANSI personnel direct ly for advice , guidance or

informat ion . ANSI’s address is :

American Nat ional Standards Inst i tute

1430 Broadway

New York , NY 10018

At tent ion all holders of ANSI / IEEE STD 488-1978

Please check your current copy ( on the page ent it led Note Relat ion to IEC Standards ). Make sure it has

these words below the note :

" Corrected Edit ion June 22 , 1979"

If your copy does not have this statement , it is not to be used . New copies can be ordered by calling Technical

Standards.

New standards available

NEMA SP/ NO.PR 3-1980 Guide to Pin and Sleeve Plugs , Receptacles and Connectors

DOD-STD-863B Revision : Preparat ion of Wiring Data and System Schemat ic Diagrams

MIL - R -55082A Relay Assembly Re- 170 / M

FED-Std -368A Quality Control System Requirements

cont inued on page 15
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Technical Standards, cont inued

IPC - T -50A

UL 62

MIL- N -87144

MIL- D-51456

ANSI B1.13M

MIL - R -83407

MIL - S - 22885 / 7 7B

MIL-STD- 1562B

EIA- RS- 186-9E

MIL - C - 17E

UL 1418

Indust ry Standard , Terms and Definit ions

Flexible Cord and Fixture Wire. New and revised pages for the twelfth edit ion
of UL 62

Networks , Fixed Film Resistors and Ceram ic Capacitors � for incorporat ion
into elect ronic circuits

Detector Cell , Chem ical Agent , Ult rasonically Welded

Metric Screw Thread - M Profi le
Amendment 1. General Specificat ion for Relays , Reed (Mercury Wet ted )

Amendment 1. Illum inated , Pushbut ton Switches , 4 - Lamp , 0.75 Square,7.5
Amperes , Elect romagnet ic Interference Shielded

Superseding MIL- STD- 1562A, Lists of Standard Microcircuits
Standard Test Methods for Passive Elect ronic Component Parts . Method 9 :

Solderabili ty

Supplement 1. General Specificat ion for Flexible and Semirigid , Radio Fre
quency, Cables

Revision pages for pages 9 , 10 dated November 4 , 1977. Implosion

Protected Cathode- Ray Tubes for Television - Type Appliances

Supersedes MIL-C- 3965E. General Specificat ion for Capacitors , Fixed , Elec

trolyt ic ( Nonsolid Elect rolyte) , Tantalum

Supplement 1B. General Specificat ion for Connectors, Coaxial, Radio

frequency

The IPC Technical Review , January issue , featuring Part One of a Two - Part

Technical Paper , Condensat ion Soldering Technology

General Requirements for Plugs , Receptacles and Connectors of the Pin and

Sleeve Type. Please delete this publicat ion from your fi les .

Amendment 1. Mili tary Specificat ion Bat tery Cells , Storage, Silver-Zinc Alka

line Type ( For NR- 1) Metric

Guide to Technical Services and Informat ion Sources for ADP Managers
and Users

CMOS/ SOS Test Pat terns for Process Evaluat ion and Control: Annual Report .

March 1 to November 1 , 1978
Four versat i le MIDAS Compat ible Modules

Nat ional Standard Flowchart Symbols and Their Usage in Micrographics

MIL - C - 3965F

MIL - C - 39012B

IPC

NEMA SP FB - 10-1973

DOD- B- 24507B( SH)

NBS PB- 294 845

NBS PB- 293 487

NBS Technical Note 958

ANSI /NMA

MS4-1972 ( R1978 )

NMA MS 301-1979

MIL - W -5086C
Micrographics Systems Flowchart ing Template

Copper or Copper Alloy Wire, Elect ric , Polyvinyl Chloride Insulated . Amend

ment 1

The following Elect romagnet ic Waves Books are published by Peter Peregrinus Ltd. on behalf of � The

Inst i tut ion of Elect rical Engineers � ( U.K.) , and can now be ordered by calling Technical Standards.

$ 35.00

$ 35.00

Reflector Analysis and Design P. Wood

ISBN 090 604821 4 , 256pp , 107 diagrams , 1980

Waveguide Tapers , Transit ions & Couplers F. Sporleder & H. Unger

ISBN 090 6048168 , 320pp , 138 diagrams , 1979
E.L.F. Communicat ion Antennas M. Burrows

ISBN 090 605871 9 , 343pp , 76 diagrams , 1978

Radio Direct ion Finding and the Resolut ion of Mult icomponent Wave - Fields

ISBN 090 60480 , 253pp , 71 diagrams, 1978

Microwave Homodyne Systems R. King
ISBN 090 122352 2 , 336pp , 1977

$ 31.00

$ 35.00

$ 36.00

For more informat ion on the publicat ions listed above , please call ext . TC-241, or write to 41-260 .
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Memory Select ion Guide

Flexible Disks

This select ion guide, prepared by Memory & I / O Component Engineering , is a first step toward

assembling and organizing the Tek documentat ion for flexible disks which have been part -numbered.

The informat ion presented here was gathered from the exist ing documentat ion (very li t t le exists for

these parts ) and various Tek buyers’ notes . Because none of the flexible disks shown in the guide were

evaluated by CE, we are not necessari ly recommending their use in a new design .

Anyone wishing further informat ion on magnet ic media may contact Dick Green , Memory and

I / O Component Engineering , ext . DR- 2541.

Tek

Part

Number

Bytes/

Sector Unformat ted

Capacity

Format ted

Capacity

(

KBYTES)

(

KBYTES) Vendor’s
P/

N

Hard/

Soft

Sectors

Sectors/

Track

Tracks/

Side

Vendor

119-0666 - XX Hard 32 128 64 312.5

119-0847- XX Soft 26 128 77 4017

262.144 Memorex

Verbat im

246.272 Verbat im

DEC

315.392 Verbat im

246.272 IBM

FD/ IV

FD65-1144

FD34-1000

RXO1K- 10

FD32-3014

2305830

Single Side/ Single Density
119-0848 - XX

119-0967- XX

Hard

Soft

32

26

128

128

77

77

401

401

119-1011- xx Hard 32 256 77 401

Single Side/ Double Density

630.784 Shugart
Verbat im

Dysan

SA103

FD32-8000
3740-1D

119-1376 - xx 802
Not

Soft Pre -format ted 77

Not
Soft Pre-format ted 77119-1182 - xx 1604 Dysan

Verbat im

3740 / 2D

DD34-4001Double Side/ Double Density

Special Purpose

119-0896-00

119-0953-00

119-0993-00

Dysan 240S Alignment Disket te

Shugart SA120 Alignment Disket te

Shugart SA120 Alignment Disket te
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