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1. P:TP ’ I’~’ ’T~ ~

f ‘ p ” ‘~~ s ml 1’, jq h—a ]  i tudo .‘ lect  r ’’F’ . i q : . ’t i  ‘‘ ul.s.’s ~1 F I  ‘‘3 ) f r” ,r

n s ’ l.’ ,ir wV . 1 l . ~~. !,  “ i t t Ic’yi” f , i ’  } : i : jh ,lt i~~ ir I,” s Y i n  t o t  i° ’Fs l ,  ‘I(. 1~Y 5 ’ 1 i ’
t f .  ‘‘ joal Wo ,’l : ’ I ” n ,’t t , , l  ‘omnt . i n i c , i t  ion syst ems  v i t a l l y r o k ’ d , ”d by he fi.
Ari’r ’.’ 3 r  e F ’ ’ t r ” ’ F F l .  f~~’i i : t  ‘i ‘ oT, ~J , ’ F , I i onal  . 1 5 1 F. t21 ’l r ’ , l r  v.11 . ‘F Ft. ’  l’ ’j l i t ~1.

~ v s t e r ’, : E v a l n . V  ion 3 r ’ ‘Frars (tlsF:P) was e s t a b li sH .  1 ’  1. 1 e r r  i rie l, n~,F. he
Vt :  1 n t  r .d 11 ‘.y 01 ‘t n ’ :  t Is ’ menn s  f i  h a r den i n g  n. i r ’~ ‘ I • F . ’ ‘s’ A r m y  1 ,1 ’S i ‘:n I

• . ar  111 S’T e r . v i r ’ ’ r t n . ’n t .  nfl r ’55e n t ia l  St ’t  i n  t’ i . .~~~~~ r r . ; r ~~irr is to
t . ’ .’. .lc: . 1 anal’;  ic t o o l s  ( 5 . 5 1  as onm i  5 0 , ’ r ;‘roor inn , b r  Y I ’ I I j ‘~~

r a n s i l ’ : ,  ‘Sit ~i an d  n ’,’s ’ on r e sp ons l ’)  to e v a l u ar l ’  ‘. ‘75 5 l ’~~’ So:: ’ . ’ ;  i h i  1 i t ’ .’ ‘ “.

Tl.e: ’ t ’  ‘c’m !”ut o’- ~‘ r~~or’ ,’im: hav .’  h°en C 1 A t h e r I ,’ t F  i r,t i,’ IS d3 ~.1i 
. .~~ iOSS

i .‘tc~ ‘i ’ : .  S j ”  led .p n er i n  Assessmen t  Met  hods fo r  a P r i o r i  l i a r  ‘ 1 o r : ~ no of

~ys ’  ‘ r u  (~~Att1 ’tt ~~) . The H~ M PflS ~j j  3 . l ic at l o n  fo r  She vu ln ’ ’r a t . i l i t y  arid
h n r ’ln e n : :  a s n e S : ’ r s”r : t  of sys~~en: covered I’y M5F1 1 it’ s t i . ’ p r ” . q F  art s
‘i ’ ’ sc rj l  ‘d  i n .  t h i s  r ’opor t ’ in a d d i t i o n  I S t  F o r  ‘otto ~~1 ,,

~~~ !JrI.1 :rarto t (r et ’

f i ’ : .  1 ) .

Tbj 5  re l , t r  11. :. ’ r ,i i . I . I or’, .” . ‘o;p ~”c ~~ of t 5 1 , . f f t  r ’ 5 l y :.~ } 111r ’ ry  Dianv r: i
ah ot ’n ’ t ies ( 1!rL) to  c ,n vr .r t ’ S1~M ’I 1”]\( ’ ’ (1 ,.’i m.o~.’ A r a l : ’  j s  

~~P . r 1  i f i e d
Tr ,jr , n i e r , t P a d i at  ion A n a l y s i s  L I ‘on; ‘V or )  ar , ’t h. ’ I ’e v ic e  ~ /V
1t a r t k ~ ( consis t  ing  of f i l e s  of d iode s  and  t r a n s i  ‘ I r S  w i t  F ’. t H ”  i i
e q u i v a l e n t  — C F  r ”.i i ”  !-aramet i ~rs and damaq. ’  d ,i t  , i F  f r ’r r  the  l~.~j k i i i ’
Equi  pme n $’ ~e ’;earch ard Development (, ‘nmr ,tr , d CD C compu t ‘ F ‘ ‘  t l s , : 131,1. 1 EV’
370/ 115 

~~
nm

~ 
‘i~ r .  The t r a n smu t a t i o n s  an d  r’od i f i C~~t j n F , S  r ’ qui~’ ed

rr:’. ’,’ert SA.’.t Tl.AI ” are t i s i c a lly  t r an s p ar ’nt  So u s e r ’  of  t h e  Chi ’ v ’r s i o n  of
I . A7t TPJ ~C e xl ’f . l f o r  ~he r on t r o l  l a n g u a g e  w h i c h  d i r e c t s  t b .  j ’ 1 ex . ” 1 5 1 1 , 1,
( ‘hp ”  j ol .  .— o n t  Y P ]  l a n g u a g e  (JC ’L) fo r  IJ~ lT H A ’  i s r .r . ’ ’t et , t ’ ’ ’ i  ~ r’ aj  p A )
Howe ver  , th e  conver s ion  ol the  Devi ce h , i F  r H a n k  f i  i t t . r , ’ , t ’J i r’ . ’ r  I t h e
r e s tr ’ :  t u r i n g  of ~H ’o ’ d~~t ’a f i l e s  and t b  d ev e l n 1  m . ’n ’. of  n . ’ w : r ” q r a m s  t(
manage  and m a i n t a i n  the da t a  f i l es , and t ( ,, access and F ’ ’r l . ’v e  dev i c e
da t a  f r o m  these  f i  I i ’s .  The f i l i  s t r u c t u r e , ma Fu a I ;er f ’ttt r r ’  lu ‘t m , : , and
ac .’ .’ ss ni ’ ’ F u n d  is d i n r u n r e r l  i n  d e t a i l  in t H i s  I V !  o tt .  ‘i i f j - i e n t
i r 1f ’ , r r t , j t  l O F t  a l ’ .ot ‘ b i t  s o f t w a r e  de s c r i b e d  in this  r er or ‘ is prov ided  to
a l l o w  a r r P ’ F r ~ Irnrn r e x p e r i en c e d  in  IBM FORTRAN and JCL and i n  the  use of

. /•YTPAC to ‘i n . ’  ‘ I i ’  p r o ’;r am s  ar ’ d concep ts .  ComI :1t ’ t t ’  l i s t i n g s  of the
d i v i n e  l i t  r a r i c ’ s and J’ / i F ars’t  or  r e f er e n c e s  ar e  r L ( e F : t I ( I  in  ‘;t n ’ t  i o n  5 .

‘
~~.

‘1’OT(J( ’  “ .‘ r i r n ak  et i l  , I ’M! ,‘n.’ ’;i ’ ,’ t  . . ‘.‘ . n t  f o r  A r ts ,’ ~~~~ ical ( ‘. ),:,‘,,“u r F : c at i o z ~,’.’
Sys t em: : 7’ rd n n r t i s s i l ’ r I  SIJ SF ’ 1’ ” , ‘ i T  ii ’s No.  1 — —  Rad io  ‘iormi nal 5.’t
AN / T P C — l  45 (t :)  , H a ir  ~‘ Di e m- r d  La l ’o r  ~~t or l e t :  T P —1  74t ( F e b r u a r y  1 9 7 t ’) .
(SF: CRET P1 17’~ J V TF ’ [  I J ’~~’

I I a k~ ’r ~~~~ al  , 1 5 m e v ’  Ana 1~~,. j 1  , j f  i ’d  TRAC , H a r r y  Diamond
L ab o r at r ,’r io.’: ‘ J ’M_  7~~~(, ( , M 511 1 . 1 7 1 .)

*Charles  P. Ruzic , F x t . r e : i o n  and T n t i ’ r t , i c - i n q  the  ,~“.VE1 Semi conductor
Damaqe Data Bank for A n al y s i s  and i.’ e ’ t r i i ” va l by DAMT RAC , Har ry  Diamond
Lab o r a tor ies  TR—1 822 ( I.n ’eeonbe ’r 1 ‘/7 )
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‘1” 1” ‘ ‘ i ”  e r~~i ~~~~~~~~~~ er ’; “ ‘ o r : s : V  o ’ ~ ht ’ 7 ‘1 F ’J ~C L’ .~’t l  I ’ t ’,~ — H I  t Y ’ . , : 4’

1. Ii’’;:’.~— f O ’ ’.:, ’.’ ’,l 5’ — “ 4 ; ~~ ’’ ’ ’ ’ : , l’,’ ’ ~n ‘ : S ’ i ’ , T : .

rHf ’ ‘ n ’  i t c h ’  fi ’ ’ yj t ’€’ r” , t r r ’ ’ ’ ’r s i s  ; i ’, ’. ’r ’u :s ‘ V I ’  1 ~; ~i ) .  The ; a r t n e t’ ,

n. ’ ’ . ” ’ ’ r , ’CS ‘ o”~~~~s i ’ ’ . 5~ ‘ ‘c’  f’o ’ h e ’ r i s i r ’ ’ ’ ’ H’, ’ ’  “ H ,t , ‘,‘ , l ’ .es a nd ’ :, ”
I,,s ’ 10 i,” j ’ t ’ ’  v a i n ’ s .  “ 5 ’ ’  s ’ ;i ’ to 1 1 , 1 ’ :  ( t i t le F I’l’A i” H’~ , , i ,  S he

1 s 1 r’ ’:s o ” ‘ H’  i t ’ ’,’i ‘ . ‘ l i ~ : t i ’ .’ )  I : ’, ‘ ‘ ‘ s . ’ ’ : . :  ‘ H ’  t ‘ ‘;

~~~u~~’ ’ i . t ,’~~’ C i t c t , ~~’ ‘i t l  :‘~s . : ‘ ‘  ~~h j i , ’ ’ l  ) l ’ .,iS’ 0’ t IFO ‘ 5 1  ~f,

s’ . H,’ ‘ F . ’ I !Y’’ ’~’~~’ .“ i r ’ ’ ’~~i ’ ’’ .i: .~~i y i ’ t i m  r o t o r . I f  ‘ F . . TP~1( , .  I S

1 , ci  1 HI ’ n e c. ’  u n . ’i r y  F ’ ’ ’ . ’ I ‘0’ a :  i n ’ ’ ’ I ’ :  h . ’.’. I ~~~ :: , ~ l ’  I t , ’’ : if  ‘ ~~ ‘ ‘ ‘‘i’~
F V J s~’, l~~~~~ ;’ ’ 4 .  0 , •~~~ 1 ‘“ ,, ‘ ‘‘ ‘, ‘ ‘;si’ r ’ h - ’ ’ i ’ ’’ t ‘l i ’ t : ’ t ‘ e t  n sa ’.’• ’  i ,

‘ ‘ : 1 : , F , ’ ’  . ‘ ‘ ‘ i n  r t o t F .
~~‘ i ’ . , : is i n :  u ’ F I .i’S’I’ H’1 : . .‘ .

H . 2 T r a n s i s t ” ’  ‘~~ “n” t i r i ry

The ‘ r i ’  H s ’ F 1 ,~
.,’i n’t’. LU r ar y  is a d i t ~~~’t a C ’ ’ ’ I . OS  I F I ’, ’ ‘.~‘ H F

r ’ ’ . ’  n’ .’ F f o r  3o0 i j f f i ’y , ’ n t  ~~r ’ a r s i ” ~~~’ t ‘ ‘ .‘ ; ‘ ‘ s . t a  ‘ F .  t r a n s :  I c r

ha.~ ‘1 t  ace  r e : :e r ’ ’ . ’ ’I f ’  r 40 H ” ’  F ’ ” ’  par  i r n ’ ’ t ’ ’ r : ’ , 10 , lr , l r r ’t” t , ’: r ’ ’ ° ’ t ’  5C’ t’5 ,

s ’ ’  ‘i’ f l a q .  ‘I’}i . ’  4’ . d ’ ’ ’.’i I ’ , ’ T ,  l r . ( r ’ . ’t I ’ r ’ ’ , ‘ ‘ n ’  i ’ V  of  ‘S.” 1.’

‘F .  !‘. 7 o,Hr ’ ’s ’it,’ ‘ al , 7’! i r ’ ’ i st  R a d i a t i o n  An, . ‘ y s i  bt,’ Co p s :

I T O O T S” ( ‘ I S A ’ ’ ),  AU t O T ’I , ’ F  cs D i v, i r i o n  of  “ o i l’ : ~~t ” e ’ F  l i t  p~~c3:wt . ’l 1  (5c r ! ’ . ,

8 ~ 8 ~ ( ‘ ‘ ‘in ’’  1 ‘?I é’t) .
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‘5 ‘ 1  1’ : P = , ‘ s r t ’ t  I i  I i ’  = ~~~~ 1 ,, ‘  d i r . ) ’ I .fl

5 . 0 3  , F l  I F ,

IS  H ~,‘ r ’ ,,’ ‘,a :  ~r i :  l o l l  c i t  ‘ i t

Pr ’ , Hor  3 I l l  I I ,’ (, l I t l  F i S t

ROL I ‘ . i ’
~~~’ p ’  .‘s I

C O O  J une :  1)0 ~~~~~~~ ‘ I C C ’ ’ Ct’ l f l ’ V  .iflt

D B I D i ‘ Iit, I ‘ F F 1  i F bu ‘ F “ ri ,‘ ‘ ‘ I  : . i

TO D edt ’ ‘‘F t SI l t ) ’,’

I i’PD Pr i r ’ t,i r , ,f u . t o e u r F ’ , ’ r i I  ‘ . . ‘ r i ’,F e r t

Br’ ’ i~ hi’,’~r ,  ‘I’ll t n ’ ’ ”
Sur  . ;

~~
‘ 2 k , . ’v , ’ r ’ ’ . , ’  ‘,u r ’ ~’ ’ j ~ , . I

R B u ] ’  f’ or  , , , i r , I  I r ,~, i F  ‘ I  ‘ u I ’  r ’ ’ ’ , i  ~ t i n . ’
S u r q t ’  Z l i t ’ ’ , , ’ ‘, t i ’ t ’ ’  I ‘ I , I ’ ’ l , I H F , , ’ 1 or ! — , , s  , ‘~~u i t ’ ..’ ~u l

I , ,

Sui”~ , Z 5 v ’ ’ r  , s i l r q r ’ “ I~~~ F ’  b in, . .’ or 3 0 — s , q i i t ’ t ’  p u l s e
1. , . ’  10 ,

tI [ ) , l u ,,i,~ ’, ’ ~ ‘ ‘ . , ‘ , u : ’ ” I  r ’ ’~ ” ’ r s e  , : . ‘ i ’ i , i ” p ’  cons t m l  (n.’50 n s )  V .:P’

SC F ) ’ ,

H D.’e”c ’y ’  1,’ . i su re d r’ ,’ v ’ r s.’ dama’.~,’ const ant (T ‘50 ns )  K P ’
k.’~ ‘5 0 no

M,’ ,i u r e d  f o r w a r d  dar t i aqe  con’, tan t us ing K= P
F t  .~.- . r  d

Not u’,i ” b , a v a i l a b l e  of othe r damage constants

* ‘I I  !. ‘ ,‘ . ‘ .‘ ~~ ‘, I’ ‘ , t  ‘ . r I t  ‘ ‘i ’  ‘ ,‘ tlo’’J,

TRA C ’ equivalent-ci r’ ui t values and 24 device-damage values (6 presently
unused). The definitions of the transistor device parameters are given
i n  ~a} ii’ II. The parameter references (see sect. 5) refer to the origin
of the I . e  20 dar’:,’i’ te valuer . The status flag (titled TRAC FLAG on the
li nt i :,y ’ of the device library) indicates whether the proper TRA C
“lu x’,’all ’rt- cir ’ :ul t values art’ defined for use of the device library
“rtr v by the DAMTRAC ‘:ircuit-analysis program . If the TRAC FLA G is set
S~~ 1 , all the necessary device parameters have been defined; if the TRAC
F’LA(; is set to 0, all the necessary device parameters have not been
d . ’f i i , e’j  and there fore cannot be used as input for DAMTRA C runs.

3E. D. Johnson .5 al , Transient Radiation Analysis by L’o ml u t . ’r
Program (T!’lo’) ,  A u t o n , ’ t i c s  D i v i s i o n  of N o r t h  American Ro”kwell Corp . ,
AT) 8 ?( t . R 3  (, !un ’ ’  1968)
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TAP LE I I .  D EFI NI T ION OF TRANS ISTOR EQU I VALE N T -C I R C U I T  VALUES AND DAMAGE
VALUES ,

N ‘ t , ’ P = po,~t’r to ‘I. l ’ F l q . ’  F = Pu 1 , 1 ,’ lu ra t  ion

S’4”:rb ,, rl D ef i n it ion

N r ’ ’re l c , I F : F ’ I F I ’ ) r t — t ’ F ’ I I  tter cu r l t n t  g a i n
I I Inver se c o m m o n — c r  I tt cr curr ent g.m in ”

E m i t t e r — t i n e  constant ”
T I Collector-time constant ”
ICS Coll ec tor reverse-saturation curren t ”

C-B proportional ity constant in exponent ”
CCO C-B j unc t i o n  capac itance at zero bi a s ”
VCBI C-B junc ti on-d i f fus i on potenti a l ”
RCL C-B leakage resistance ”
IES Emitt e r reverse-saturation current

E—B proport iona l I ty constant in t,’X ] F ’ IrlIu ’t l t

CEO E—B junction capacitance at zero bias ”
i’L B I E— B junction diffusion pot ential ”'
REL E-B leaka ge resistance ”
IPPC Primar y photocu rrent for the collector-b a se

junct ion ”
IPPE Primar y photocurrent for the emitter-ba t’

junction ’
C BBDV C - B  breakdown vol ta qe
E BBDV E-B breakdown volta ge ”
Sur’ie ZC C-B r’,.’verse surge impedance (0.1-It s pulse

w I d t h)
Surq c ZE E-B reverse surqe impedance (0.l- t.s pulse

width)”
Bulk Resistance C-B Junction forward bulk resistance
Bulk P.’ iSt an ce [-B Junction forward bulk resistance
7 Sur’Ia ’ C-B I ;,s Reverse surge impedance (i— us pulse width)
Z Su r q . ’  C-B 10 ,s Reverse ‘urge impedance (10—u s pulse width)
Z Sury: E-B I Reverse surge impedance (l- ,.s pulse width)
Z Sur’l” [-B 10 u s  Reverse sur ’ qt’ impedance (J0— ~~s pu lse ’ width)
Damage K (‘50 ns )C-B Rev er ’s’ biased damage constant (ic5O ns) K=P :
Damage K (‘50 ns )E-B R,’v .’r’c’ h ,i ’ ,t ’ d damage constant (t.SO ns) K=P
0~irnaqe K ( ‘50 ns)C’- R Rever ’.c biase d damage constant (‘r ‘50 ns) K=P •
Dam;r.4.’ K (‘50 ns)E-B Reverse biased damage constant (~~~5o ns) K=P~~
V Fo rw a r d C-B Forward biased damage constant K P i
K 1, .rw.l r’I [-B Forward b ia ’.ed damage cons tant K=Pi
K Availabl e for oth er damage constants

*(Jsed by DAMTRAC for transistor model.
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1,3  Device Data nt r,LJi ~’t rmat

L~~ .1 D i o ’I . ’ F ev i c i ,’ L i br a ry

To “t,t’n r diode device data in’o the Diode Device
Lihrar’~’ , f o i t t  ‘hits car’!:: are required f(,r each different , device . Lash,
data ‘:,‘ird ‘, ‘s’ntains the de’.’i” name in columns 1 through 12 , witS, the
name lef’ ju st i fied; the rema i nder of each card contains the a3,3,ropriatr
values for fl;. .‘irame torr ; and 3’ arir ’s ’t .‘r ri’fere rv’nt; according to the
f o l l o w i nq  order  (get’  t a h l ’ I , se”~~. 2 for definitions of pararr ’eters ) and
F ‘ra nt s

‘s r I  1: Device Name , IS,
MD ,
Rrn. ,
CDO ,
VDBI ,
TD

Card 2: Device Name , IPPD ,
VB ,
Surge Z,
R Bulk Forward ,
Surge 2 Rev 1 ps ,
Surge Z Rev 10 tis

Card 3: Device Name , K Damage Rev <50 ns ,
K Damage Rev >50 ns ,
K Damage Forward ,
K ,
F ,
3”

Card 4: Device Name , F ,
TRA C Ref ,
R Bulk Forward Ref ,
Surge Z Rev 1 i,is Ref ,
Surge Z Rev 10 ps Ref ,
K Damage Rev <50 ns Ref ,
K Damage Rev “50 ns Ref ,
K Damage Forward Ref ,
K Ref ,
K Ref ,
K Ref,
K Ref

Format for Cards 1 , 2 , and 3 :  ( 3A4 , 3X , 6E 10 , 3 )
Format for Card 4 :  ( 3A4 , 3X , E 10 .3 , 6X 11

(lx , 13 ) )



Sample diode da ” a n et : (see  f i g .  2 , p 14)

is le type l P ’ ,~~” 2
1; i~~”I° Surge Z =

= 1. ’ , P Bulk Forward = 1, Ref No. 25
P11 = 1 .13 i 0~~ L urgi ’  Z Pev 1 ,is = E 5 , Pef Po. 25

= 1. 1 lO ” 11 Surge 71 Rev 10 u s = 1,5 , 3 ’ ’ f N o .  25
3 1  = 1 V S’arrraue Rev <50 ns = not defined

II 1 ‘ 1 “ 3” Damage Rev >50 ns = 14, Ref tIc , 25
1 3 3 1  = 1 l”~~ V Damage Forward n ot  defined

= , “ TR,AC Ref = not defined

F i U L D A T I ’  a c t  ion requests , a l l  f o u r  data cards for t h e
‘I.”,’l’ :t’ 1 . 1 : , ’; u3 d,i t .’! r,;:r. ’ be used as input . All parameter values and
pa r ir. r r ” f . r at ‘ t ’ values which were previously defined must be present
on t b . e ’ Ia ’ ,m i r ’ I :  I~~” F’os’ the entire record is updated from the i n p u t
data “ards . The r,’ ,ir;or, for this requirement is to make the maintenance
of a har’I copy of ti;+ , devise library less of a chore for the Device Data
P a r k  asF’,, ’1’;i

3.3.2 Transistor Device Library

To enter transistor device data into the Transistor De-
vice Library, seven data cards are required for each different device ,
Each data card contains the device name in columns 1 through 12 , with the
name left justified; the remainder of each card contains the appropriate
values for the parameters and parameter references accord ing to the
following order (see table TI , sect. 2 for de f in i tion of parameters) and
f o r m a t s .

Card 1: Device Name , HFEN ,
HFEI ,
TN ,
TI ,
ICS ,
MC

Card 2 :  Device N ame , CCO ,
VCB I ,
RCL ,
IES ,
ME ,
CEO

Card 3 :  Device Name , VEB I ,
RE L ,
I ppC ,
IP P E ,
C-BBDV ,
E- BBDV

i t
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F ’ I
‘~~ i’s
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‘ ‘F , F
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IF “ F

i4 ’~ ‘ ‘
~~;

:~~~
‘ “ ;  ‘ ‘

F ‘a

‘ I  5

it F
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~ 
‘J ‘I, ‘‘

a

‘4  1
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‘
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4 I ‘ F
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(~~r ’F ‘F : l v i , ’ ’ N it ” ’  , 1 11 ,1 ! ’ ; . ’  ‘L ,

S F !  5 23’,

F’’ i s ’  , ( — f i ,

“ i ’  i “c ’ a t , ’ ’ ’ F — F ’ ,
7 Lis t a’ ‘~— I ’  I cs
2’ ~‘ ; t a .

Car’ I ‘ 
: F ‘ I t ’  t: F :’ ’ • 7 ‘H r  a’ F — ‘ I

1 5’ .: ~~~‘ ~‘ -P I
lA ,r , i ’~ ’,’ 1 r,: ) ‘‘~ F’ ,

it ’ ’

’ 

i ’ : ’  F ~ ‘1’ r, s
A i r , , : ’ ’ ~~‘. F f ,,) I— F’ ,

F r’ ’ , F  ‘ :‘ ‘ 3 ‘ ~ Hi ‘ ) F —

(‘ i t : ‘ : I ‘ ‘ ‘ ,‘ i ” a ”  l A i r ” ’ , V }‘ , , y ’ ~, ~~‘ F

3” F o r ’ ~ ‘I 5, — P .

5, _ F ’

K (‘ _ 3~ ,
1”. 1”P ,

7 ’, , ’ ’ ’,’ i ’ , s’ L i t ’ ’ ’ , Bu T ”  H s i i - ; ’ 5 ,  ‘ 3’ ,

7 ‘a’’ C—F ’ }s’f
Z ,t r p F — F ’  F’ t I

ii i ’ : ’ ’ V ( “ 5 0  i S )  ~~~~
‘ F ’ : ’  - ( > D 0  t 4 5 )  Re!

K F ‘ , r ’ ,’, ,: : F” I ,
F’ Ref ,
F

F” c,yas~ for Car l ’ , 1 , 2 , 3 , 4 , 5 , and 1:: (3A4 , 31< , ‘ 1 1 0 . 3 )
F ~: r a n ’ f o r  ( ‘ ‘i t  F 7:  ( 3 1 ,4 , 13 (1:~:, 13)

irr 3 1 ’’ ‘ r ’~~ ,~~j s t ,  r hi t , ,  : ; ‘ ‘ “ : ( ‘ “ i ’  f i g .  1 )

Tr ,r ’ : i s ’ c r  $ ‘~~~~i , ‘p 7n ’~
I L  = 2”, c—iti’u’ : = 15

1 1 1 1 1  = n s F  .1. 1 ; y , ’ d  E —t ’!~[) ’ .’ = 3.5
‘I t. = 1 , ( ; i  ‘ 1° ‘ 

cut ’s’ ZC 7 . . 5
TI = 5.03 ~ lfl~~ Sur’s’ 7!’ = 1’
i d :  l0~~ B u l k  J ’ : U S : : , t : , r , ’ ’ C B  = 0. 31
‘~ , = 1. 03 h u l k  Resi  st ance  F - I ’  = 2,2 I 

10’! .“ 34

= 1.37 1 ” ~~~ Z l ’.::rq.’ (‘-3 ’ 1 !1S = 150 I
‘ ‘11- 1 — 0.3 ‘/ Surge (“—F t 10 us — FE . I } ‘ F ’ F  H .

0(1. = lo~ z surge i:—i ’ 1 s 
34ILL = 10— ” 7 2 ’ n r q e 3 ’ -!’ 10 PS = 34’ 3

I’ll 1 . 03 l I am , i q i ’  F (‘‘1 ’ ns)C— R ‘~ 3 .10  ~ i 3~~
6 1’ .’!

CLI’ = I • 5 ,  1’)amage F (~ 50 ns)L-}’ = 1 . 13  10~~ No.  i~Q
= 0 . 3  Damage F’ (>50 ns)C—I’ = 1.4, 1 ‘ 1O~ ’

REL = Namage V (>50 n:,)E—B = ‘ . ‘ a ’  10~~
1 1 1 3  = V Forward C—B = 7 .9 ‘ 10~~~ 

‘ 1- i t
U T’S = 1°~~~ V Forward  F — B  = 3,1. “ l0~~ 

3 No. 60
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For t’PAi~’7E a; t i o r ,  requests , all seven data cards for t i e
device b e ir ,c u~ ct a t e d  mus t  be used as input . All paratr ter values a rci
raraneter reference val’:es which were preciously defined r u s t  be F .r~~;er,t
Or, the data card’i because the  e n t i r e  record is ul dated f ro rr  the irp ut
3atn cards. The reason for  t h i s  requiremenf is to make ti c’ mair,ter ar,’oe
of a bar I cor’v oF t h e  device h I  rary less of a chore for (‘a’ Devise i,at’i
F ar,~: roar:a’v’r

3.4 F r s . :r a r  Messages Issued by MPD2F1

~~~~~~~~~~~~~~~~ ~~~
‘— .  ‘ T h e  f o l l ’w i  F ’ S  ai’ssages a re  p r i n t e d  d u r i n g  t h e  exec ’ ,, ’, : c , r ,  of the

tI lT’ 21 4 F r c ~ ’1r a r.

* ** **FRR( ’ ,P ‘ ‘P INP U T C” PO P ’ I, CT~I” 1”
*****,‘Iop TERM INA’I’F’Ti

This rs’ssaqt’ is pri nt i’d wh i r, an act i c r  r e ’ ;u ’ s t  card is not
r e c o g n i : ”F , The job is termir:ati”l , This message is accompani ed b’, a
5Th! 1.

—

* * * * * 1 ,r ,~j ,\  F O R  X Dr:v ics ,s  SUCCESSFULLY W P I T T L I F  (‘P DEV I I1’~ SF’: Y

This messaqe is printed at the comple’tion of a successFul
CF’FATF run . Here , X is the number of devices written on the file arfci Y
is the device set where the data were written (11 for the diode tile an d
12 for the transistor file)

-

*****IJPDATING OF THE DIODE FILE COMPLETED
or

*****‘JPDATING OF THE TRANSISTO R FILE COMPLETE D

These messages are printed at the comçhetion of a successful
UPDATE run .

*****DEVICES SUCCESSFULLY ADDED TO DIODE FILE
or

*****DrJICFS SUCCESSFULLY ADDED TO TRANSISTOR FILE

This rrie ssaqe is printed at the completion of a successful ADD
TO rur,.

sw ~~~~~~rs~~~~~~n

* * * *~~ ‘~‘ J ,  ! :N (  hI ‘NTF: RE D UNEXPECTEDLY ON INPUT

This message is printed i f  an end of record card is read during
“h e  input of data. This message is accompanied by a STOP 1.

- --
~~~~~~~~~~~~ -~~~~~~~~~~~~ --
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* * * 4 * [1 ’ ,T(’i ., : ‘A’,tt F , , :‘ 1, ’ ’ ’ i’ t’IA ’ ’,’F ,’H I’ F’ ‘1’, ’~ ! I X 1’ z’ l

‘th is r” ’ s s a ’ i ’  ‘S i t ; ’ ’ ’ . :  : f “ n ’ ’  devire r i f le s 5’ , r.’o ’, :“,~‘cb ‘~o’.:le
‘ ‘ i c,’ly ’I s  Or ,i F i r ’ I o ’ : 1 i i  ‘i’’’i ’e a re  r e a l ,  Her e , X i s  ‘c e

r i:’ ’ :ir c ” r i s i  a: , ’ ! Y is ‘, : , ‘ ‘  ‘itI’ ’.’ l ’,’i” r a t ” , ’  r i .  w : , i ’ h  d r , : r,r,’
n , i y c h . ,‘h , i s  “‘ ‘‘ S i ’ : ’  t S  F ~,, t r i ed i ’ , a LI’ S 1.

* * * * ‘ ‘ , i ’ s  t :h t ’ l  p ‘:‘ F,( F”’l,’F’I” h it : i~ F :~s 1’T 1

•*** * : ,3’ lIP l A th ’ , ‘. r ,‘ , iVl’F D II; H I P , TF ~Tf ’ P I L l

a t  ‘, ‘ i : , ’ ‘ ‘ : H, r i r q  i t ,  ‘ ,‘,‘ F r ’ ,, : i F  t 1 € ,  ‘s’ ’: 1 ’ , ,

‘ u ’ . , , ‘ ,“ “1 r:~
, t O ’ IOF,:,,’ ‘,‘‘  1 F,  ‘ ‘ ‘ 1 1’ , . ‘ h , i  t, ~~ ‘ i :‘ ‘ : S a ’. ‘, ‘ H “ F’

i ’ , a HI T” !

* * * ‘ 1 1  ‘:11” !’ i s  I~A F ’I ” A i ’ Y  1 ‘1 7111” 1 11ti3 ’: Es . ’: I F  : ~~~~~~ FT 1,1

( I ’ l l “ I c ’ . ‘( ‘}

* * :.! ‘: ThE :: 1:’ ,’C 1’L I’~1 H Ti 1’ ‘ ‘ A I 1 F . 1  HIT ’ F I F ’ ’ :  Id 1 A’ A F H F
I I T I M

71,’ ; ’ ’, ’ r’:’s:c ,’Icp’s d i i ”  I l i d  0’S : , r i i’, ’; 5! ,  0,5, T(,~ r u : ,  i F ’ i,~~’ c ’ ,,, y , to

I ’ ’  H t, ’ ‘ ‘ ‘ ‘  i i ’ , is a l r ’c’,i,i’,’ in tr ”,,,’ ’:, ’’,’i ‘ ‘ ‘ f f 1 ’ : .  ‘Hi ,i’ ’’ r Y is ‘ h a
of H’,, ’ ’!’ ’,’j’,’~’ or, a our rent listing o F ’ 

~‘ i , , f l u .

* * * * 11.1 1 ‘:1 , } : i ~k~’’: 1’ 2H1 EL ‘, :P AATII ;  , 7 I h L~F: DF:P’ICE :‘ A’:’A FILE
~~~~~~~~~~ X I I ,  FF1 ’ ’ F” WHI P S ’ ’’ i’ L~A7’ I N’ . O E A P H I S T O R  [‘SPI TS IP’51A 1 1 1 3 ’

* * * * * ‘ 1 7  t :: :t: 1,i’ i”LF WHH,I AI~L~l hI ‘C’ , :..I ’LE: E ] . ’;C cL AA:A 511 , 1

** * * :t:: F ’x I’l ; I ~~~~~ W IT 1, 1 ’ 1’,l I III : ‘1” ‘1 I’lL..’ 1HI’I”,’ }’ [FA A” I ..A’.A 1 IA! ’
F I ~F i P  “ThI LA 1,IHI’ TIN ’ , [ ‘ t hAi  p j , ’, ICE PIT A F F I A

or
~~~~~~~~~~~~~~~~~~ L X I I . , Li i’ ’ F’ 2.1TI,!’~ L I S ’ I I I ~ ‘I 1’AhI ,, IL T’ ’!’ Id- ICE [ ‘A l A  IlL S ’ ,

H i ’ s  rF ’ ’ :, c , l q ’ ’s  a r  ~~i ;:, ‘, i’d i ’ t l , , ~ i r H i ’ x i c q  kc ”~’ st c ,r , d s it : ,  th ’,e

f iT ’ ha : ’: 1 ’ ~’ ’ : ,  ‘ ‘ , r  rca ‘ , .1 , Ti c’ t c ’ I i ’ x ;  r ,q F ’ ’ ’,’ i s c,Hc ’ ’ ,,’k ’’d  :~~r t t , , ‘
.:~

API ‘F’ , , i : , : LIST action r n;’’ ’ ’ ’  . iP ‘ ‘I ’ !, I’, C’F F ’ ,: h , ” : F ’ ‘ ‘ a F , i r ~ ,~~ci . i : ; r F i l e
is  r’ ’ ’ ’ r ’ ,” t , h ”d . ‘I’)ij s r ” ’ s ’ : i q + ’  i t ;  ‘ s c - c :  i t o ’ ’ ’ :  1” .’ a , “F, l ’ 2.

PA ‘‘S ,U 1’

TI; i r o ’  b’ ’ , I ”  F ’ ’  i~~ F T 1 ! ; ’ ‘ a t  F ‘ ‘ hi’ F H,1 . IF  ,ic 1 i ,  ‘t  , 1 3 : 5 ’  t h i s

ri’,

3. ” A . ’ , ‘~ ion 1
~~i!’’’ $

‘ IF, .’ following i t ”  samp1i~’ i ‘ i o n  t ’ ’ I ’ F ’  S t  In p u t  ‘!,‘i ’ ,i for MI [.‘B.
The i i ’ : ’ i c t ’ , r i p ;’ ‘ i  to arty device l i i ’ ’  f , . r  n i , ’ , i i;: , should Lv the
1,1~’T ,i’ , t l o t .  r



:~nra ac ’ ’ , ‘,o; I ’ ’ ~~~~ 
q ’ : , ,  s ’ “ O F  a I t  A ’,F F ’ ’:;

(‘i’ll l’’71 I’D! F 11, 1
cdi d ‘ ‘i i ’ ’ ’ ’ ’ ,t i ’ s )

I tT” ‘ ‘F’ ‘ H ‘ IS

1 , 1 ’  . 1  1,1’ ‘i’l l!
F’ IhIl S IF

~r ; ’, i ’ ’ ;o r .  r ” ~~ui~~ ’ F : ’ , ’ ‘ ‘ :  in ‘‘ F I A T  ‘ i t ]  A l l  ~ ru t
1 1 ‘[‘1 1 I~~1

h’~ r e t “F i i ilc’ : 1 : 0 : ,

l IFE  ( !  A T  v t :
Td,”E T i  ‘I F ’ ,~, ’ .’T I” F’ I LL

F ’ : , ‘ , F ’ r ‘ i :  :: F ‘ , ‘ ‘ r , ,Fov F cc F

1’ ’ A.’ ‘ ‘ F i r  II

1 l I T  1 1 ( 1 1  ‘ I L !
I i i ’ ’ ! ’ Tr AP : I , :’’: ‘P FT I F

I ’  s n o t ] ” . ! .  n” H ’ ;  ‘ ‘ ‘ ‘‘ ,~ ‘ F ’  r ,  i’ , ; :’ , ‘ ‘ 
~, 

t~~ , ’ d i ’ : d,  c r
:‘ ,i r ;~~’,s ’ or ~. F F  j : ; S ’  c i :  : “ ‘  c d  : : , a , ’ .’ b r  cT ‘1’ n ot  r i ’.’’ ‘ ‘ t ,. ‘

c’s  “ ‘1 1 ~.‘ ‘ i i’ -  H’;

4. l ’:’I’F’r.F A l’:’: Di’ ’,’l’ , F I, ’A’I A ;;,‘,t’ WSTIF ,‘,‘‘, ‘ ,

The in” ’’rfa cr r n  ci ’ * : , ,  C I ’ I ’  vers,i Ot ;5  ~~ F’ ‘ A evi  ,:, h ’s’ s 1’h~nk and
I A  wa s  a “or : i i  shed in  r ooF, r he same r c ’)r ’,n ’ r as was  used :r, t :.e CAd

v~’rsi ’ : n . “ I F ’ : ’ . :  t ~:i e c c ’— p ar t  ‘ h ’ ~t ~ ‘ :c” :” S  ‘ , r ’ , s ’ t” ; .:” d for  use w~~ti , t :oe

“hF ” lT ’, I , ” ”b” CDC ’, ” F ’ : ’ : ,  ~ f ‘ , , ,‘ “ , ‘ , ,  r ’” : :jre no ‘ :: ,s :’’” tu be used an kr .; ~
F : , ” I I I  I H ”  versi’ r. . Tie m~ir i F ’’r oF ’ rr”;ues i ng  1 ; ,  l~~ ’’i ~~ i’. I ,r or, Hr

to I ’  t e a’ 1 H ’ ~~ ”i ,’ L ’i ’v i , ’e Hi ’ a F’a:,i’, F ’ias risc,, t:a ”’ ,b ‘ F ,, i r ’  , ‘ ‘ h e . ‘ i ~~~’ ’  i . e’’ ’

F” s ti e s  t o , , ’ ‘he  l ev i  ‘‘ ‘‘  F ’ ~ : ‘ i ’ ’ ’ r S  do : ‘ ‘ i’ o L i ’ ’w 1 ’ ;: r~~’ :F : ‘  t’ ” ” i h  HiS ’

‘F ’ r ’ ~~ ru s i ’ ’  , ] , v i ’ ’ i l  r a t ’ , ’ . ‘ r.I,v I i ,  ‘ ‘ ‘ s r : r ’. l r , q  5 ) 1  t ’ ’ ; F l r , ’. s’h~~
’:I’,

1’ “ ‘ F l ’ ’ : ’ : ,  ‘ At :  , , ;  r r- ’r t i n t ’,” ’  F ‘: 1 :’,,’ par ;;‘~. ‘ t i ’ r  is d it t o t ’ ’ ; , ’

‘I” ,’’ s ’ u , i ’ : ’ ’ F ~~t :, ’ , I P I A ‘~‘: ‘i  eF ’ i ’ ; : ’ ; r ”, t ’ :  l” i. A ; , F A . i n :  WFI T I~T’. ,‘,~~ i

: t ‘ : l’i i ’  I , , , ” t ’a ’, . ‘‘ ‘i ’ ;  ‘h i ’  F ’ r ’ ’ ’ I ’ r ’ i ’ ’ ’ ’. s s  r r * ’ t , , ’ , cF t ” ’  ‘ L i ”

t,’n’~~ ‘ ink , S ’ ; l r ’ ’ , , ’ F r t . ’  ‘ H I L T’, ‘ ‘ :  ‘ , : ~~ flS I F , ’  ‘H I N T ’ i” I LF ‘a i ’ d ’ t ’ ’ ’ ’ t ’  l I t

t b , ’ Oi l . a rT  T r n n s i s ’sr F i s t , ’ , ’  1 , j ! ’ i ’ a r j 2 s  ar ’i ‘h e  TAI l ‘ I F,N A I H i S

ar. ; o r ’h’ r :  ,. ‘a ] ”  o ’ d ev i c e  n ’ ’ 1’ r 1 o, ’h  ~~~~~~ UI r tries. ‘71,’,’ CALL
‘ ‘ F ’ l , ’nI 1,1’, 1~~ca ’ . ’ : ,  ¶~~~, ‘ ‘  ;h’ ’j i . , ’ ~~ !t ‘

~~~~
, , , I , I , r o I . x 1 , , , t ~ ’ F ’’ ’,’jc ,’ ‘ i t  1’ F ’  F wh ich

‘ F t ire ’ ‘ ‘ F  ‘ , tave I ’ ’ . ‘ F ,  ~
‘ ‘ ~ t “1 , , ,  F , ’ F iea’!:; * F , ~ i , ‘ .n t’’:  t~’d “1.’ ’,’ i ’ ’ ’

F ‘i f l~’’~~ ‘ ‘ F ’  i n ’  ‘ a I ’At ’t ’i’I ’A ( ‘ sF 1 1’ ;  1 ic ’ ! . , r r , i ’,’ . I’i I .  : - ‘ ‘n i i  nq ‘

‘ F ’  ‘I’l ’A ’ ’ I A F ’  r 1 1 . 1’ ’ v i i’ I s  i d , i ’ ,, ’ k i - . I . I t  a l .  I ; ,  s ’ ’ ’ :  Sa t ’ S ’!,’ V i O l : ’

I i t , F r ’ ~ ’ ’ ” r ’ ;  f r , r t A  ,AF ” I’ !”A ( i n ; i i l y s ; s  ‘ ‘alcula’ m i ,  F r . ’  ‘ ‘ ‘ F  1 , 1  rr,r ’ d F r F ~j~’.

a ‘1~ ‘ ~~ “) ,i J n ’ ’ : c o i ’ ’ ’ ’  s ’ ,~~t ’ I t ’  ‘ :. on F . : , ’ 1 m t  r F 1, 1 ci t not  i f y F

a: ; ’ r u l  $ F ’ , ’ I ‘i ’ i  , j t , 1  ‘ : a ’  ‘ t i n  t ‘ i i ’;  Ft  , ‘ , Fl ow,: vi’ r , it ,i 11 t he
t , i ’ ’ ’ ’’ s s,n ’j ‘ d i v , . ’ p , i r : i t r i ’ F ,  i ‘ , ‘ i i , ’ I ’d i,ned ( ‘I’I ’I ’. ’ !‘ L.A ’ a t  H 1) “ F , ’ device



r a r a r , ”e r s  are  r e t u r n e d  to EA.M T ’J,C . To m a i n t a i n  the i n t e g r i t y  of the
device  i l L  r : F r i e s , * F ~~~ ab i lj t ’,’ to en te r  dev ice  pa ramete r s  i n t c  the devi.:e
l : h r ’ a r ~~es f r ” r ”  I AI’FTP,AC 7 was rot irrp lemented on the IBM v e r s i on ; however ,

“c’r” , l d t i b l lj H ’  w i t : ,  the [:‘A.’ITP ~~ .’ and TRAC manuals , a CALL to
W i t H  A is execu ’’ F s’F’,er , a request to ’ enter devise parameters is

t ,. r t~, ! T:i’ CAl l . to WL I T I  T~ v i  i ’,es a r ’ s s ,’ i ’~ i’ on the iir , e p r l r r sr
n c t i f y a r , q  ‘F. .’ ‘i ;”’r t i , ” ’ data carr o t Li” writ t e n in a ‘d e v i c e  l i b r a r y  and
r F , ,nr: r et  u r n s  I ,’. E ’AI ’I TFI ~ ’ .

5. i, T A T  i t :  . cs’ I , I ( . N ’ API ‘I L A I ; : S I S ’T( ‘ P I’~SS’:ICE L I B R A R I E S

T’ ,‘iid F. .~ FMI’ Iara’r ‘‘ ar ,’i] y’ , this 5eot ion !‘.renc’r t ‘a list i ro s  of f L ’,
‘ ‘ ‘‘ : ‘ ,,‘u i , F i t t ’ ” !  in  ‘ r io’  b’’,’ i’ ’’’ I il . r ’, i r m. ’ ;,, Tab]’,’ III ‘ 1 ‘ F i ’ ’ ,, .’ ‘‘ 1 fl

:i’,’i’s ] i r’ i m&’t i i ,~f.’r ’ , , ’ ’ s fl ‘a , ! in I F ; ’ ’  !i ’ ,Ii’ ’j,”j~~’o li b rary—— : r ‘,‘x~
~~ 1’’ , c l ’ ’  0 .; oh t i L l . ’  I I I  i : ,  c v i ;  in ‘ ‘ a ’  l rl , t ’ s r’.’ ‘,is ( Al)

.1 U
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TABLE III. DEVICE PARAMETER REFERENCES (Cont’d)

~~~~~~ _ _ _

014 G. Brown et al , Experimental Damage Constant Summ ary--
Braddock , Dunn , & McDonald/A—99—74-TR—R1 (20 September 1974).

015 Diode and SCR--D.AST5AS Book , Derivation and Tabulation Asso-
ciates , Inc .  (1970) .

016 Transistor-~ D.A.T.A. Book , Derivation and Tabulation ASsoci—
ates , Inc. (1969).

017 SAP-l Computer Listing. Data as reported in DASA Handbook
( 1 9 7 2 ) s

020 Experimental data from DASA EMP Handbook . DASA 2114-1
(September 1968).

021 Estimated data from DASA EMP Handbook . DASA 2114—1

(September 1968)5

022 Calculated as per Section III of DNA EMP Handbook (1972).

023 DNA EN~P Handbook (September 1975).

024 Joe Miletta , EMP Effec ts on Componen ts, internal memo , Harry
Diamond Labora tories

025 Joe Miletta , LANCE System Component Damage Characterizations ,
internal memo, Harry Diamond Laboratories.

026 D. M. Tasca, Submicrosecond Pulse Power Failure Modes in
Semiconductor Devices, General Electric Company , Re-Entry &
Environmental Systems Division , Document No. 7OSD4O1 (January
1970)

027 D. M. Tasca, Energy-Time Dependence of Second Breakdown in
Semiconductors for Submicrosecond Electrical Pulses , General
Electric Company , Missile and Space Division , Document No.
67SD7253 (October 1967).

030 D. M. Tasca , J. Peden , and J. Andrews , Theoretical and Experi~
mental Studies of Semiconductor Device Degradation duEs to high
Power Electrical Transients , GE Document No. 73SD4289 (Dec-
ember 1973).

031 Bruno Kalab , Anal ysis of Failure of Electronic Circu its from
EMP-Induced Signals, Harry Diamond Laboratories TR-1615
(August 1973).
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TABLE III. DEVICE PARAMETER REFERENCES (Cont’d)

~~~~~ 
REPORT

032 G. Baker , EMP Vulnerability Analysis of M—l09 , M-ll0 Self—
Propelled F f o w i t zl 1r ~~2 , Harry Diamond Laboratories TR—1797 , to
be published.

033 G. Baker, EMP Vulnerability Analysis of Radio Sets AN/PPC—77 ,
AN/VRC-64 and AN/GRC-160 (U) , Harry Diamond Laboratories
TR-l747 (February 1976). (SECRET RESTRICTED DATA)

034 G. Gornak et al , EMP Assessment for Army Tactical Cominunica-
tions Systems : Transmission Systems , Series No. 1, Radio
Te rminal  Set AN/TRC—145 ( U )  , H a r r y  Diamond Laboratories
TRsol746 (February 1976) . (SECRE T RESTRICTED DATA)

035 See Ref 034.

050 J. D. Holder and V. Ruwe—-Statistjcal Component Damaqe Ltud y,
U S ES Army Missile Command Report Rr~-TR-7l—l (~Tdnuary 1971).

051 Pete Stadler , Failure Threshold and Resistance of the Pro-
tected and Unprotected 2N2222 Transistor in the Short Pulse
Width Regime , Philco-Ford Corp, tJ-’4976 (May 1972).

052 EMP E lectr oni c De s ig n Ha n dbook , Boeing AerosjCacII orjloratiOn

D224— lOOlO— l (April 1973).

053 C. R. Jenkins  and 3 . A. MI1Y -Irs , In teg rated Cir c u i t s  Test
Program , F i n a l  Report , Word Orde r 2—14 , B raddock , Dunn ,

~.51:Dona1d/A_98_73soTR (July 1973).

054 D. H. Alexander , T. J. Zwolinski , and C. R. 1Te r’1kins,
Intel;rat’ed Circuit.~; arid 19 i screte I”emiconductor L’omJIo flI rIts

Test Program , Irf .IIDT)ical Directive 4—6 , [JDM Monthly Pi I~I1~~ress
Report~3 (January , I ’ el’C r U a r y , and Mi rch 1974).

055 J. S. Smith , Pulse Powo r Testing of M i ,’rol ,’ i rcu i t s , Rome Air
DI ’~velopment Center TRso7l’S51t (October 1971).

The Boeing IJ’) mp a r l y ,  Memorandum No. 2— (I731—0000—C/SsolO2,

CI1L ~i ’Ct Pul se  DamaID’ Dat, i f r om  Tn t r ’ I I r 1 l t  ed Circuit :~ and
T’;loctronic Parts (26 SI’9 I t r ’ mbrs r 1 9 71) .

057 0. 3. Rimbert ~ t al , Pesistor .‘lodeliiiq J1’c)I ~~’I$ m , RU M Fina l
ASV Work Order 2—14 m .d .]5

L I I I I  Ref 034.
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A I h I h l , ’N L I X  A .--JCI FOR X ’ 1 ’  ~~I DAN TRAC AT HDL

Tli&’ I O 1 1I ) w l r i q is t I l l”  JI l,  I J C ~D~ ’ CO f l tI  ül 1, 00 I 1lI age ) r r I ’ ce s sI i r  ‘; t 1  I x ’  ~

LA,~~T}’)~51fl 00 4~~I 1 I I  UDI IB~’~ ) 7 0 / J (
’
I H

r I A ~.~
I 1 I I AC

//JOB CA RD
//stepname EXFIC FORTPLG ,PAPN.LKED-’ICF,T, COND .1;O= (8,LT)
1/ PRELIB= 11i1’rary name ’

//LvrF .S’iSIN DD
INCL I DI’ SY D LIB (TRA C , BLFIDAT)
r~,r ~.’n~ y M A P~:

//GO . FTO6F OP1 Dl’) SYSOUT=A , DCL - ” ( P F C FY = V A ,LRFCL=I  37 , E I ,Y :;I Z E = l  37)

//GO .FTO7F 1’r ) l DD DV MM”
//0O. FTO 1FOO 1 DI’ T h 1 1 2: l;IO , Sr ’ h J 1 J T 1 : = ( T Y , ( 1 , l )) , D I I P = ( C E I ~~) , DELETE )

//cO .FT 10FOO1 DD DSN= & & TLMl - , 1iN ’I T = sY C DA ,DISP= -~~N 1” M ,DELETF ) ,
// DCB= (R1 ’IC }”M=F ’B , I,PJ1 ’CL”’i ’0 , BL S I Z I , = D C )  , I ’ArI ~= (81 ’ , (100 , 5 0 ) )
//rD’J . F T IlFOOl DL DSN= ’diode 1ibz ’ar ~

1 , D 1i~P 1~SHP

//~‘~‘1.FT 1 2F ’fl0 11 DD DLN = ‘ t r a n s i s t o r  l i b r a r y ’ , L I S P= SI I R

/ /r  ;o. FT1 7F00 1 DL Dl ~~Vy

/ / CO.FT5 OF OO 1 DD SYSOIJT=A ,DCB= ( RECFM=FBA ,LRECL=l 3 3  , BLY~ IZL~ 3990)
/ /‘, I . ~\‘I~ I N  DD *

‘4’~~~~r piece p ar t  d at a  deck

1*

The fo l lowing  is the J 1” I .  necessary ~, I , I ex ecu~’~ ’ DA1~i’1’RAC w i t ) ’, a u i~ e~ -

written TRIEAQ D U L TI ’ I l i  ir~ on the HDL IBM 370/168.

DAN T RAC JCL /~ ) I . ,F :! (

//JOBCARD
//s~~ rh ) , r I a m * ,1 EXE C FORTT’C

user ’  ~.r i ,t l  I 
~ , TICI’ :J\ ç s ( I L r L C D t  j f l l ’

/*
/ /“ 1t , I 1T 1r L a m e  } I I X I I ( ’  FOR TI 1LG , PARM .LKE D~=LET , C~ I l f l , I .G055 ( H  , LT),

PRE L IB = ’ l ib r a r y  T ell ’ ’

44 7
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APPENDIX A

//LKFID.SYSLIN DD DSN=&&LOADSET ,DISP= (OLD ,PASS)
1/ DD DDNANE=SYSIN
/ /LKED .SYSIN DD *

INCLUDE SYSLIB (TRAC ,BLKDATA)
ENTRY MAIN

/ /GO .FT O6FOO 1 DD SYSOUT=A ,DCB (RECFM=VA ,LRE CL=l37 ,BLKSIZE= 137)
//GO.FTO7FOO 1 DD DUMMY
//G0 .FTO1FOO1 DD UNIT=VI O ,SPACE= (TRX , (1 , 1 ) )  ,DISP= (NEW , DELETE)
//G0 .FT 1OFOO 1 DD DSN=&&TEM P , UNIT SYSDA , DISP1*1 ( NE W , D E L E T E ) ,

/1 DCB (RECFM FB , LRECL=80 ,BLKSIZE=80 ,SPACE (80 , (100 , 5 0) )
//GO.FT llFOOl DD DSN= ’diode library ’ ,DISP=SHR
//GO.FT12FOO1 DC DSN= ’transistor library ’ , DISP=SHR
//GO.FT 17FOO1 DD DUMM Y
//GO.FT5OFOO1 DD SYSOUT=A ,DCB”s ( RECFM=FBA ,LRECL= 133 ,BLKSIZE=3990)
//GO.SYSIN DD *

TRAC piece part data deck

/*

HR
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