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NOTICE 
 

JEDEC standards and publications contain material that has been prepared, reviewed, and 
approved through the JEDEC Board of Directors level and subsequently reviewed and approved 

by the JEDEC legal counsel. 
 

JEDEC standards and publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchasers, facilitating interchangeability and 

improvement of products, and assisting the purchaser in selecting and obtaining with minimum 
delay the proper product for use by those other than JEDEC members, whether the standard is to 

be used either domestically or internationally. 
 

JEDEC standards and publications are adopted without regard to whether or not their adoption 
may involve patents or articles, materials, or processes. By such action JEDEC does not assume 
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting 

the JEDEC standards or publications. 
 

The information included in JEDEC standards and publications represents a sound approach to 
product specification and application, principally from the solid state device manufacturer 

viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or 
publication may be further processed and ultimately become an ANSI standard. 

 
No claims to be in conformance with this standard may be made unless all requirements stated in 

the standard are met. 
 

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or 
publication should be addressed to JEDEC at the address below, or call (703) 907-7559 or 

www.jedec.org 
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PREFACE 

The symbols and terms of this document are contained in JEDEC Publication 

No. 77 and are not in conflict with those in IEC Publication 147-OC. The 

measurement procedure.8 are similar to those published in IEC. 
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STANDARD FOR THE MEASUREMENT OF SMALLSIGNAL 

TRANSISTOR SCATTERING PARAMETERS 

(From JEDEC Tentative Standard No. IO and Standards Proposal No. 1178, formulated by JEDEC 
Committee K-24 on High Frequency Sign01 Diodes and Tmnsirton and approved by the JEDEC 
Solid State Products Council.) 

1. DEFINITIONS 

1.1 Definition of the Scattering Parameters 

Given a two-port network as shown in Figure 1, the scattering parameters may be defined as the 

elements of the matrix (1 and 2)” 

Ql s12 

s= 

s21 s22 

associated with the linear equations 

bl = s11 a1 + “12 a2 

b2=s21 al+s22a2 

where 

a.= --& (Vi+ZOIi) 1 
0 

(1) 

(2) 

(3) 

(4) 

bi= * (‘i-‘OIi) (5) 

i= 1,2 

Here Z. is defined as a & impedance called the normalizing (or reference) impedance, usually taken 

to be 50 ohms. When other values are used, the value must be specified along with other conditions such 

as frequency, bias, temperature, etc. 
I. 

‘Bracketed numbers refer to references on page 
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Each of tbe scattering parameters may be individually defined aa follows: 

811 is the voltage (or current) reflection coefficient (with respect to Zn) at port one with port 
two terminated in ZO; i.e., 

bl el/Il) - ZO 

*11= q 
a =O =Wl)+Zo 

2 
z =Z =z 

1 2 0 

(6) 

812 is tbe reverse transmission coefficient with port one terminated in ZO and port two driven with 

a generator of impedance ZO;i.e., 

bl 

s12= - 
“1 

a2 al = 0 
= (Vo/2, 

z1=z2=zo 

(7) 

where V. is tbe open-circuit generator voltage. 

821 is the forward transmission coefficient with port two terminated in ZO and port one driven with 

a generator of impedance ZO; i.e., 

b2 “2. 

s21= a, 
=- 

a =O 
(vo12) 

2 
z1=z2=zo 

(8) 

822 is the reflection coefficient (with respect to ZO) at port two with port one terminated in ZO; 

I.e., 

b2 
a22= - 

= 

(V2/‘2) - ZO 

a2 a=0 
1 

(i2/12) + z. z1=z2=zo 

‘lbe scattering parameters of transistors are also represented by tbe following symbols: 

s12 - %x 

s21 - % 

s22 - sax 

) 
where x is replaced by e, b, or c for bipolar transistors in common-emitter, common-base, or common- 

collector configuration, respectively; and by a, g, or d for field-effect transistors in common-source, common- 
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