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Foreword 

(This foreword is not part of IEEE Std 390-1975, Standard for Low-Power Pulse Transformers.) 

T h e p u r p o s e o f th is s t anda rd is to p r o v i d e a c o m m o n g r o u n d o f u n d e r s t a n d i n g b e t w e e n e lec­
t ron ic s y s t e m eng inee r s a n d pu lse t r ans fo rmer des ign eng inee r s . 

It per ta ins t o l o w - p o w e r pulse t r ans fo rmers for use in e l e c t r o n i c e q u i p m e n t . 
It doe s n o t i n c l u d e c o m p u t e r - t y p e ( s q u a r e - l o o p ) pulse t r ans fo rmers , w h i c h d e p e n d u p o n the use 

o f s q u a r e - l o o p c o r e ma te r i a l for o p e r a t i o n . T h o s e t r ans fo rmers , of ten referred t o as " s w i t c h i n g " or 
" s q u a r e - l o o p " types , are c o v e r e d in I E E E S t d 272-1970 , S t a n d a r d for C o m p u t e r - T y p e ( S q u a r e -
L o o p ) Pu l se T r a n s f o r m e r s . 

H i g h - p o w e r pulse t r ans fo rmers wi l l be c o v e r e d in a re la ted s t a n d a r d . 
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IEEE Standard for Low-Power 
Pulse Transformers 

1. Scope 

T h i s s t anda rd per ta ins t o sma l l l o w - p o w e r 
pulse t r ans fo rmers for use in e l e c t r o n i c e q u i p ­
m e n t , t r ansmi t t i ng p e a k p o w e r o f 300 W or 
less a n d average p o w e r o f 5 W o r less w i t h a 
peak w o r k i n g v o l t a g e o f 1000 V o r less. 

T h e s e t r ans fo rmers are requ i red t o t rans­
f o r m u n i p o l a r o r b i p o l a r pu l ses o f v o l t a g e o r 
cu r ren t w i t h i n spec i f ied t o l e r ances o f a m p l i ­
tude a n d t i m e w h e n o p e r a t e d b e t w e e n spec i ­
fied i m p e d a n c e s . 

T h i s s t anda rd is n o t i n t e n d e d to i n c l u d e 
l o w - p o w e r " s w i t c h i n g " t y p e p u l s e t r ans ­
formers w h i c h are c o v e r e d in I E E E S t d 272-
1970, S t a n d a r d for C o m p u t e r - T y p e ( S q u a r e -
L o o p ) P u l s e T r a n s f o r m e r s . T h e s e t r ans ­
formers d e p e n d u p o n the use o f " s q u a r e - l o o p " 
co re ma te r i a l for o p e r a t i o n , h a v e " m e m o r y " 
capab i l i t y , a n d n o r m a l l y t r ansmi t o n l y b i p o ­
lar pulses un less p r o v i s i o n is m a d e for co r e 
flux reset. T h i s s t a n d a r d is n o t i n t e n d e d t o in­
c l u d e t r ans fo rmers for p o w e r c o n v e r s i o n ap ­
p l i c a t i ons . T h o s e t r ans fo rmers wi l l be c o v e r e d 
in a re la ted s t anda rd . 

W h e n e v e r n u m e r i c a l va lues are i n d i c a t e d 
t hey m a y be c o n s i d e r e d as r e c o m m e n d e d val ­
ues. S e c t i o n 2 c o n t a i n s de f in i t i ons o f t e rms 
pe r t a in ing p r i m a r i l y t o f u n c t i o n a l t es t ing o f 
l o w - p o w e r pu l se t r ans fo rmers , a n d S e c t i o n 5 
c o n t a i n s e q u i v a l e n t c i r cu i t s a n d de f in i t i ons o f 
a s soc ia ted t e rms . S e c t i o n 6 desc r ibes preferred 
t rans former test m e t h o d s a n d the a p p e n d i x 
c o n t a i n s a l te rna te test m e t h o d s . 

1.1 Typical Transformer Types to Which This 
Publication Applies. T h i s p u b l i c a t i o n appl ies 
to these t r ans fo rmer types : i m p e d a n c e m a t c h ­
ing, in ters tage c o u p l i n g , cu r r en t sens ing , a n d 
b l o c k i n g osc i l l a to r t r ans formers . 

1 .2 Related Transformer Standards 
1 . 2 . 1 I E E E S t d 272-1970 , S t a n d a r d for 

C o m p u t e r - T y p e ( S q u a r e - L o o p ) Pu l se T r a n s ­
formers . 

1 . 2 . 2 I E E E S t d 111-1971 , S t a n d a r d for 
L o w - P o w e r W i d e - B a n d T r a n s f o r m e r s . 

1 .2 .3 I E E E S t d 264-1968 ( A N S I C 1 6 . 4 1 -
1972) , S t a n d a r d for H i g h - P o w e r W i d e - B a n d 
T r a n s f o r m e r s . 

1 . 2 . 4 I E E E S t d 266-1969 , T e s t P r o c e d u r e 
for t he E v a l u a t i o n o f I n su l a t i on S y s t e m s for 
E l e c t r o n i c s P o w e r T r a n s f o r m e r s . 

2. Definitions 

Elec t r i ca l t e rms used in this p u b l i c a t i o n 
shal l be in a c c o r d a n c e w i t h t hose g iven in the 
I E E E S t d 100 -1972 ( A N S I C42 .100 -1972) , 
I E E E S t a n d a r d D i c t i o n a r y o f E lec t r i ca l a n d 
E l e c t r o n i c s T e r m s . In a d d i t i o n , o the r t e rms 
are de f ined b e l o w : 

2 .1 peak working voltage. T h e m a x i m u m in­
s t a n t a n e o u s v o l t a g e stress tha t m a y appea r 
unde r o p e r a t i o n across the insu la t ion be ing 
cons ide r ed , i n c l u d i n g a b n o r m a l a n d t rans ien t 
c o n d i t i o n s . 

2 . 2 input pulse shape. Cu r r en t pulse or sou rce 
v o l t a g e pu lse a p p l i e d t h r o u g h assoc ia ted im­
p e d a n c e . T h e s h a p e o f the i n p u t pulse is de­
sc r ibed b y a cur ren t - o r vo l t age - t ime re la t ion­
sh ip a n d is de f ined w i t h the aid o f F ig 1 in ac­
c o r d a n c e wi th the f o l l o w i n g def in i t ions : 

NOTE: (A) designates a general amplitude quantity 
which may be current (/) or voltage (V). 

2.2 .1 pulse amplitude (A \¡ ) . T h a t quan t i t y 
d e t e r m i n e d b y the in te r sec t ion o f a l ine pass­
ing t h r o u g h the p o i n t s o n the l ead ing edge 
w h e r e the i n s t a n t a n e o u s va lue r eaches 10 per­
cen t a n d 90 p e r c e n t o f {A Μ ) a n d a s t ra ight 
l ine w h i c h is t he best leas t -squares fit to the 
pulse in t he pu l se - top reg ion . (Usua l ly this is 
f i t ted v isua l ly ra ther t h a n n u m e r i c a l l y . ) Fo r 
pulses dev ia t i ng great ly f rom the ideal t rap­
ezo ida l pulse shape , a n u m b e r o f success ive 
a p p r o x i m a t i o n s m a y be necessa ry t o deter­
m i n e Α Μ . 

NOTE: The pulse amplitude (A Μ) may be arrived at by 
applying the following procedure. Step 1: Visually or nu­
merically determine the best straight line fit to the pulse 
in the pulse-top region and extend this straight line into 

7 
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IEEE 
Std 390-1975 IEEE S T A N D A R D FOR 

L E A D I N G 
E D G E 

A 

TRAILING 
EDGE 

F i g 1 
Input Pu l se S h a p e 

the leading-edge region. Step 2: An initial estimate of AM 
is the first intersection of the pulse (in the late leading-
edge or early pulse-top regions) with the straight line fit­
ted to the pulse top. Step 3: Using the estimate of AM cal­
culate 0.1 Α Λί and 0.9 AM and draw a straight line 
through these two points of the pulse-leading edge. Step 4: 
The intersection of the leading-edge straight line and the 
pulse-top straight line gives an improved estimate of AM . 
Step 5: Repeat steps 3 and 4, until the estimate of AM 
does not change. The converged estimate is the pulse am­
plitude Α Μ • 

2 . 2 . 2 rise time (first t rans i t ion du ra t ion ) 
(Tr ) . T h e t ime in terva l o f the l ead ing edge be­
t w e e n t h e i n s t a n t s at w h i c h t h e ins tan­
t a n e o u s va lue first r e aches t he spec i f ied l o w ­
er a n d u p p e r l imi t s o f 10 p e r c e n t a n d 90 
pe rcen t o f A Μ · L i m i t s o t h e r t h a n 10 p e r c e n t 
a n d 90 pe rcen t m a y be spec i f ied in spec ia l 
cases . 

2 . 2 . 3 pulse duration ( 9 0 pe rcen t ) (Td ) . T h e 
t ime in te rva l b e t w e e n t he ins tan t s at w h i c h 
the i n s t a n t a n e o u s va lue r eaches 90 p e r c e n t o f 
Α Μ on t he l e ad ing edge a n d 90 p e r c e n t o f Α γ 
o n the t ra i l ing edge . 

NOTES: (1) Often the input pulse tilt (droop) is only a 
few percent, and in those cases pulse duration may be 
considered as the time interval between the first and last 
instants at which the instantaneous value reaches 90 per­
cent of A M- <2) Pulse duration may be specified at a value 
other than 90 percent of Α Λί and Α τ in special cases. 

2 . 2 . 4 fall time ( last t rans i t ion dura t ion) 
(Tf). T h e t i m e in te rva l o f t he pulse t ra i l ing 
edge b e t w e e n the ins tan ts at w h i c h the in­
s t a n t a n e o u s va lue first r eaches spec i f ied up ­
per a n d lower l imi t s o f 90 p e r c e n t a n d 10 per­
c e n t o f Α τ • 

2 . 2 . 5 trailing edge ( last t rans i t ion) ampli­
tude {AT ) . T h a t q u a n t i t y d e t e r m i n e d by the 

in t e r sec t ion o f a l ine pass ing t h rough the 
p o i n t s o n t he t ra i l ing edge w h e r e the in­
s t a n t a n e o u s va lue r eaches 90 pe rcen t and 10 
p e r c e n t o f AT , a n d t he s t ra ight- l ine segment 
f i t ted t o t he t o p o f the pulse in de te rmin ing 

AM • 
2 .2 . 6 tilt ( d r o o p ) {AD ) . T h e difference be­

t w e e n AM a n d AT . It is expressed in ampli­
t ude un i t s or in pe rcen t o f AM • 

2 . 2 . 7 overshoot (first t ransi t ion overshoot) 
(AOS ) . T h e a m o u n t by w h i c h the first max­
i m u m o c c u r r i n g in the pulse t o p region ex­
c e e d s t he s t ra igh t l ine s e g m e n t fit ted t o the top 
o f t he pu lse in d e t e r m i n i n g AM • I t is ex­
pressed in a m p l i t u d e un i t s or in percent o f 

A M • 
2 . 2 . 8 backswing ( last t rans i t ion overshoot) 

(ABS )· T h e m a x i m u m a m o u n t b y w h i c h the 
i n s t a n t a n e o u s pu lse va lue is b e l o w the zero 
axis in the reg ion f o l l o w i n g the fall t ime . It is 
expressed in a m p l i t u d e un i t s or in percent of 
A M • 

2 . 2 . 9 return swing ( last t ransi t ion r inging) 
(ARS )· T h e m a x i m u m a m o u n t by w h i c h the 
i n s t a n t a n e o u s pulse va lue is a b o v e the zero 
axis in the reg ion f o l l o w i n g the backswing . It 
is expressed in a m p l i t u d e un i t s or in percent of 
AM • 

2 . 2 . 1 0 roll off ( round ing after first transi­
t ion) (Ano )· T h e a m o u n t b y w h i c h the in­
s t a n t a n e o u s pulse va lue is less than A M at 
t h e p o i n t in t i m e o f t h e i n t e r s e c t i o n o f 
s t ra ight- l ine s egmen t s used to de t e rmine Λ Λ ί . 
It is expressed in a m p l i t u d e uni ts or in percent 
o f A M . 
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