
CISPR 32 
Edition 2.1 2019-10 

FINAL VERSION 

VERSION FINALE 

Electromagnetic compatibility of multimedia equipment – 
Emission requirements  

Compatibilité électromagnétique des équipements multimédia – 
Exigences d'émission  

C
IS

PR
 3

2:
20

15
-0

3+
AM

D
1:

20
19

-1
0C

SV
(e

n-
fr)

 

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE 
COMITÉ INTERNATIONAL SPÉCIAL DES PERTURBATIONS RADIOÉLECTRIQUES 

® 
 

colour
inside



 – 2 – CISPR 32:2015+AMD1:2019 CSV 
   IEC 2019 

CONTENTS 

FOREWORD ........................................................................................................................... 8 
1 Scope ............................................................................................................................ 10 
2 Normative references .................................................................................................... 10 
3 Terms, definitions and abbreviations ............................................................................. 11 

3.1 Terms and definitions ............................................................................................ 11 
3.2 Abbreviations ........................................................................................................ 16 

4 Classification of equipment ............................................................................................ 17 
5 Requirements ................................................................................................................ 18 
6 Measurements ............................................................................................................... 18 

6.1 General ................................................................................................................. 18 
6.2 Host systems and modular EUT ............................................................................ 18 
6.3 Measurement procedure ....................................................................................... 19 

7 Equipment documentation ............................................................................................. 20 
8 Applicability ................................................................................................................... 20 
9 Test report ..................................................................................................................... 21 
10 Compliance with this publication .................................................................................... 22 
11 Measurement instrumentation uncertainty ...................................................................... 22 
Annex A (normative)  Requirements ...................................................................................... 24 

A.1 General ................................................................................................................. 24 
A.2 Requirements for radiated emissions .................................................................... 25 
A.3 Requirements for conducted emissions ................................................................. 30 

Annex B (normative)  Exercising the EUT during measurement and test signal 
specifications ........................................................................................................................ 35 

B.1 General ................................................................................................................. 35 
B.2 Exercising of EUT ports ........................................................................................ 35 

B.2.1 Audio signals ................................................................................................. 35 
B.2.2 Video signals ................................................................................................. 35 
B.2.3 Digital broadcast signals ................................................................................ 36 
B.2.4 Other signals ................................................................................................. 36 

Annex C (normative)  Measurement procedures, instrumentation and supporting 
information ............................................................................................................................ 40 

C.1 General ................................................................................................................. 40 
C.2 Instrumentation and supporting information ........................................................... 40 

C.2.1 General ......................................................................................................... 40 
C.2.2 Using CISPR 16 series as the basic standard ................................................ 40 
C.2.3 EUT cycle time and measurement dwell time ................................................. 43 

C.3 General measurement procedures ........................................................................ 43 
C.3.1 Overview ....................................................................................................... 43 
C.3.2 Prescan measurements ................................................................................. 45 
C.3.3 Formal measurements ................................................................................... 45 
C.3.4 Specifics for radiated emission measurements .............................................. 45 
C.3.5 Specifics for conducted emission measurements on the AC mains 

power ports ................................................................................................... 45 
C.3.6 Specifics for conducted emission measurements on analogue/digital 

data ports ...................................................................................................... 45 



CISPR 32:2015+AMD1:2019 CSV – 3 – 
 IEC 2019 

C.3.7 Specifics for conducted emission measurements on broadcast receiver 
tuner ports ..................................................................................................... 46 

C.3.8 Specifics for conducted emission measurements on RF modulator 
output ports ................................................................................................... 46 

C.4 MME-related measurement procedures ................................................................. 46 
C.4.1 Measurement of conducted emissions at analogue/digital data ports ............. 46 
C.4.2 Measurement of emission voltages at a TV/FM broadcast receiver tuner 

ports in the frequency range 30 MHz to 2,15 GHz .......................................... 54 
C.4.3 Measurement of the wanted signal and emission voltage at RF 

modulator output ports, in the frequency range 30 MHz to 2,15 GHz .............. 55 
C.4.4 Additional Normalized Site Attenuation (NSA) values ..................................... 56 

Annex D (normative)  Arrangement of EUT, local AE and associated cabling ........................ 58 
D.1 Overview............................................................................................................... 58 

D.1.1 General ......................................................................................................... 58 
D.1.2 Table-top arrangement .................................................................................. 62 
D.1.3 Floor standing arrangement ........................................................................... 63 
D.1.4 Combinations of table-top and floor standing EUT arrangement ..................... 63 
D.1.5 Arrangements for radiated measurement in a FAR ......................................... 63 

D.2 MME-related conditions for conducted emission measurement .............................. 64 
D.2.1 General ......................................................................................................... 64 
D.2.2 Specific conditions for table-top equipment .................................................... 65 
D.2.3 Specific requirements for floor standing equipment ........................................ 65 
D.2.4 Specific requirements for combined table-top and floor standing 

equipment...................................................................................................... 65 
D.3 MME-related requirements for radiated measurement ........................................... 65 

D.3.1 General ......................................................................................................... 65 
D.3.2 Requirements for table-top equipment ........................................................... 65 

Annex E (informative)  Prescan measurements ..................................................................... 77 
Annex F (informative)  Test report contents summary ........................................................... 78 
Annex G (informative)  Support information for the measurement procedures defined in 
C.4.1.1 .................................................................................................................................. 79 

G.1 Schematic diagrams of examples of asymmetric artificial networks ....................... 79 
G.2 Rationale for emission measurements and procedures for wired network 

ports ..................................................................................................................... 94 
G.2.1 Limits ............................................................................................................ 94 
G.2.2 Combination of current probe and CVP .......................................................... 95 
G.2.3 Basic ideas of the CVP .................................................................................. 95 
G.2.4 Combination of current and voltage limit ........................................................ 96 
G.2.5 Ferrite requirements for use in C.4.1.1 .......................................................... 97 

Annex H (normative)  Supporting information for the measurement of outdoor unit of 
home satellite receiving systems ......................................................................................... 101 

H.1 Rationale ............................................................................................................ 101 
H.2 General ............................................................................................................... 101 
H.3 Operation conditions ........................................................................................... 102 
H.4 EUT arrangements .............................................................................................. 103 

H.4.1 Conducted measurements (table clause A7.4) ............................................. 103 
H.4.2 Radiated measurements .............................................................................. 104 

Annex I (informative)  Other test methods and associated limits for radiated emissions ...... 110 
I.1 General ............................................................................................................... 110 
I.2 Procedures for radiated emission measurements using a GTEM or RVC ............. 110 



 – 4 – CISPR 32:2015+AMD1:2019 CSV 
   IEC 2019 

I.3 Additional measurement procedure information ................................................... 112 
I.3.1 General ....................................................................................................... 112 
I.3.2 Specific considerations for radiated emission measurements using a 

GTEM .......................................................................................................... 112 
I.3.3 Specific considerations for radiated emission measurements using an 

RVC ............................................................................................................ 112 
I.4 Use of a GTEM for radiated emission measurements .......................................... 113 

I.4.1 General ....................................................................................................... 113 
I.4.2 EUT layout .................................................................................................. 113 
I.4.3 GTEM, measurements above 1 GHz ............................................................ 114 
I.4.4 Uncertainties ............................................................................................... 115 

I.5 Specific EUT arrangement requirements for radiated emission 
measurements above 1 GHz using an RVC ......................................................... 115 

I.6 Reference documents ......................................................................................... 115 
Annex J (informative)  Colour bar image ............................................................................. 117 

J.1 Overview............................................................................................................. 117 
J.2 Image description ............................................................................................... 117 
J.3 Primary colour contributions and saturation ........................................................ 117 
J.4 Moving element .................................................................................................. 118 

Bibliography ........................................................................................................................ 119 
 
Figure 1 – Examples of ports ................................................................................................ 15 
Figure 2 – Example of a host system with different types of modules .................................... 19 
Figure A.1 – Graphical representation of the limits for the AC mains power port defined 
in Table A.10 ........................................................................................................................ 24 
Figure A.2 – Example of the range of receive antenna locations used during NSA 
validation of a weather-protected OATS or SAC .................................................................... 26 
Figure C.1 – Measurement distance ...................................................................................... 41 
Figure C.2 – Boundary of EUT, Local AE and associated cabling .......................................... 42 
Figure C.3 – Decision tree for using different detectors  with quasi peak and average 
limits ..................................................................................................................................... 43 
Figure C.4 – Decision tree for using different detectors with peak and average limits ............ 44 
Figure C.5 – Decision tree for using different detectors  with a quasi-peak limit .................... 44 
Figure C.10 – PSD limits for a Class B device ....................................................................... 48 
Figure C.11 – Example comparing ITU-T G.993.2:2019 Table B.7 PSD masks against 
Class B PSD limit for Cat 3 cable .......................................................................................... 49 
Figure C.6 – Calibration fixture ............................................................................................. 54 
Figure C.7 – Arrangement for measuring impedance in accordance with C.4.1.7 .................. 54 
Figure C.8 – Circuit arrangement for measurement of emission voltages at TV/FM 
broadcast receiver tuner ports .............................................................................................. 55 
Figure C.9 – Circuit arrangement for the measurement of the wanted signal and 
emission voltage at the RF modulator output port of an EUT ................................................. 56 
Figure D.1 – Example measurement arrangement for table-top EUT (conducted and 
radiated emission) (top view) ................................................................................................ 66 
Figure D.2 – Example measurement arrangement for table-top EUT (conducted 
emission measurement – alternative 1) ................................................................................. 67 
Figure D.3 – Example measurement arrangement for table-top EUT (conducted 
emission measurement – alternative 2) ................................................................................. 68 



CISPR 32:2015+AMD1:2019 CSV – 5 – 
 IEC 2019 
Figure D.4 – Example measurement arrangement for table-top EUT measuring in 
accordance with C.4.1.6.4 ..................................................................................................... 69 
Figure D.5 – Example measurement arrangement for table-top EUT (conducted 
emission measurement – alternative 2, showing AAN position) ............................................. 70 
Figure D.6 – Example measurement arrangement for floor standing EUT (conducted 
emission measurement) ........................................................................................................ 71 
Figure D.7 – Example measurement arrangement for combinations of EUT (conducted 
emission measurement) ........................................................................................................ 72 
Figure D.8 – Example measurement arrangement for table-top EUT (radiated emission 
measurement) ....................................................................................................................... 72 
Figure D.9 – Example measurement arrangement for floor standing EUT (radiated 
emission measurement) ........................................................................................................ 73 
Figure D.10 – Example measurement arrangement for combinations of EUT (radiated 
emission measurement) ........................................................................................................ 74 
Figure D.11 – Example measurement arrangement for tabletop EUT (radiated emission 
measurement within a FAR) .................................................................................................. 75 
Figure D.12 – Example cable configuration and EUT height (radiated emission 
measurement within a FAR) .................................................................................................. 76 
Figure G.1 – Example AAN for use with unscreened single balanced pairs ........................... 79 
Figure G.2 – Example AAN with high LCL for use with either one or two unscreened 
balanced pairs ...................................................................................................................... 80 
Figure G.3 – Example AAN with high LCL for use with one, two, three, or four 
unscreened balanced pairs ................................................................................................... 81 
Figure G.4 – Example AAN, including a 50 Ω source matching network at the voltage 
measuring port, for use with two unscreened balanced pairs ................................................. 82 
Figure G.5 – Example AAN for use with two unscreened balanced pairs ............................... 83 
Figure G.6 – Example AAN, including a 50 Ω source matching network at the voltage 
measuring port, for use with four unscreened balanced pairs ................................................ 84 
Figure G.7 – Example AAN for use with four unscreened balanced pairs .............................. 85 
Figure G.16 – Example AAN for use with unscreened single balanced pairs ......................... 86 
Figure G.17 – Example AAN for use with unscreened single balanced pairs ......................... 87 
Figure G.18 – Example AAN for use with two unscreened balanced pairs ............................. 88 
Figure G.19 – Example AAN for use with two unscreened balanced pairs ............................. 89 
Figure G.20 – Example AAN for use with four unscreened balanced pairs ............................ 90 
Figure G.21 – Example AAN for use with four unscreened balanced pairs ............................ 91 
Figure G.8 – Example AAN for use with coaxial cables, employing an internal common 
mode choke created by bifilar winding an insulated centre-conductor wire and an 
insulated screen-conductor wire on a common magnetic core (for example, a ferrite 
toroid) ................................................................................................................................... 92 
Figure G.9 – Example AAN for use with coaxial cables, employing an internal common 
mode choke created by miniature coaxial cable (miniature semi-rigid solid copper 
screen or miniature double-braided screen coaxial cable) wound on ferrite toroids ............... 92 
Figure G.10 – Example AAN for use with multi-conductor screened cables, employing 
an internal common mode choke created by multifilar winding multiple insulated signal 
wires and an insulated screen-conductor wire on a common magnetic core (for 
example, a ferrite toroid) ....................................................................................................... 93 
Figure G.11 – Example AAN for use with multi-conductor screened cables, employing 
an internal common mode choke created by winding a multi-conductor screened cable 
on ferrite toroids ................................................................................................................... 93 



 – 6 – CISPR 32:2015+AMD1:2019 CSV 
   IEC 2019 
Figure G.12 – Basic circuit for considering the limits with defined common mode 
impedance of 150 Ω .............................................................................................................. 96 
Figure G.13 – Basic circuit for the measurement with unknown common mode 
impedance ............................................................................................................................ 97 
Figure G.14 – Impedance layout of the components in the method described 
in C.4.1.6.3 ........................................................................................................................... 98 
Figure G.15 – Basic measurement setup to measure combined impedance of the 
150 Ω and ferrites ............................................................................................................... 100 
Figure H.1 – Conducted emissions measurement setup (table clause A7.4) ........................ 103 
Figure H.2 – Description of the zone ±7° of the main beam axis of the EUT ........................ 105 
Figure H.3 – Example measurement arrangements of EUT and transmit antenna for the 
wanted signal (table clauses A7.1 and A7.2, EUT without parabolic reflector) ..................... 106 
Figure H.4 – Example measurement arrangements of EUT and transmit antenna for the 
wanted signal (table clauses A7.1 and A7.2, EUT with parabolic reflector) .......................... 107 
Figure H.5 – Example measurement arrangements of EUT and transmit antenna for the 
wanted signal (table clause A7.3) ....................................................................................... 108 
Figure I.1 – Typical GTEM side sectional view showing some basic parts ........................... 113 
Figure I.2 – Typical GTEM plan sectional view showing floor layout .................................... 114 
Figure I.3 – Typical EUT mounting for combination of modules being measured ................. 114 
Figure I.4 – Overview of the reverberation chamber  for radiated emission 
measurement ...................................................................................................................... 115 
Figure J.1 – Colour bar image ............................................................................................. 118 
 
Table 1 – Required highest frequency for radiated measurement .......................................... 21 
Table A.1 – Radiated emissions, basic standards and the limitation of the use of 
particular methods ................................................................................................................ 26 
Table A.2 – Requirements for radiated emissions at frequencies up to 1 GHz for 
class A equipment ................................................................................................................ 28 
Table A.3 – Requirements for radiated emissions at frequencies above 1 GHz for 
class A equipment ................................................................................................................ 28 
Table A.4 – Requirements for radiated emissions at frequencies up to 1 GHz for class 
B equipment ......................................................................................................................... 29 
Table A.5 – Requirements for radiated emissions at frequencies above 1 GHz for 
class B equipment ................................................................................................................ 29 
Table A.6 – Requirements for radiated emissions from FM receivers .................................... 30 
Table A.7 – Requirements for outdoor units of home satellite receiving systems ................... 30 
Table A.8 – Conducted emissions, basic standards and the limitation of the use of 
particular methods ................................................................................................................ 31 
Table A.9 – Requirements for conducted emissions from the AC mains power ports of 
Class A equipment ................................................................................................................ 31 
Table A.10 – Requirements for conducted emissions from the AC mains power ports of 
Class B equipment ................................................................................................................ 32 
Table A.11 – Requirements for asymmetric mode conducted emissions from Class A 
equipment ............................................................................................................................. 32 
Table A.12 – Requirements for asymmetric mode conducted emissions from Class B 
equipment ............................................................................................................................. 33 
Table A.13 – Requirements for conducted differential voltage emissions from Class B 
equipment ............................................................................................................................. 34 
Table B.1 – Methods of exercising displays and video ports .................................................. 36 



CISPR 32:2015+AMD1:2019 CSV – 7 – 
 IEC 2019 
Table B.2 – Display and video parameters ............................................................................ 36 
Table B.3 – Methods used to exercise ports .......................................................................... 37 
Table B.4 – Examples of digital broadcast signal specifications ............................................ 38 
Table C.1 – Analogue/digital data port emission procedure selection .................................... 47 
Table C.2 – LCL values......................................................................................................... 50 
Table C.3 – 5 m OATS/SAC NSA values ............................................................................... 57 
Table D.1 – Measurement arrangements of EUT ................................................................... 58 
Table D.2 – Arrangement spacing, distances and tolerances ................................................ 61 
Table F.1 – Summary of information to include in a test report .............................................. 78 
Table G.1 – Summary of advantages and disadvantages of the procedures described 
in C.4.1.6 .............................................................................................................................. 95 
Table H.1 – Derivation of the limit at or inside ±7° of the main beam axis ........................... 101 
Table I.1 – Radiated emissions, basic standards and  the limitation of the use of GTEM 
and RVC methods ............................................................................................................... 110 
Table I.2 – Proposed limits for radiated emissions at  frequencies up to 1 GHz for 
Class A equipment, for GTEM ............................................................................................. 111 
Table I.3 – Proposed limits for radiated emission for  frequencies above 1 GHz for 
Class A equipment, for GTEM ............................................................................................. 111 
Table I.4 – Proposed limits for radiated emission  for frequencies above 1 GHz for 
Class A equipment, for RVC ............................................................................................... 111 
Table I.5 – Proposed limits for radiated emissions  at frequencies up to 1 GHz for 
Class B equipment, for GTEM ............................................................................................. 112 
Table I.6 – Proposed limits for radiated emission  for frequencies above 1 GHz for 
Class B equipment, for GTEM ............................................................................................. 112 
Table I.7 – Proposed limits for radiated emission  for frequencies above 1 GHz for 
Class B equipment, for RVC ............................................................................................... 112 
Table J.1 – Relative colour bar position .............................................................................. 117 
Table J.2 – Primary colour contributions ............................................................................. 118 

 



 – 8 – CISPR 32:2015+AMD1:2019 CSV 
   IEC 2019 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTROMAGNETIC COMPATIBILITY  

OF MULTIMEDIA EQUIPMENT –  
 

Emission requirements 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

DISCLAIMER 
This Consolidated version is not an official IEC Standard and has been prepared for 
user convenience. Only the current versions of the standard and its amendment(s) 
are to be considered the official documents. 

This Consolidated version of CISPR 32 bears the edition number 2.1. It consists of the 
second edition (2015-03) [documents CIS/I/498/FDIS and CIS/I/501/RVD], its 
corrigendum (2016-06) and its amendment 1 (2019-09) [documents CIS/I/617/FDIS and 
CIS/I/623/RVD]. The technical content is identical to the base edition and its amendment. 

This Final version does not show where the technical content is modified by 
amendment 1. A separate Redline version with all changes highlighted is available in 
this publication. 
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International Standard CISPR 32 has been prepared by CISPR subcommittee I: 
Electromagnetic compatibility of information technology equipment, multimedia equipment and 
receivers. 

This second edition constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) additional requirements using FAR,  
b) additional requirements for outdoor unit of home satellite receiving systems,  
c) addition of new informative annexes covering GTEM and RVC,  
d) numerous maintenance items are addressed to improve the testing of MME. 

This publication has been drafted in accordance with the ISO IEC Directives, Part 2. 

The committee has decided that the contents of the base publication and its amendment will 
remain unchanged until the stability date indicated on the IEC web site under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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ELECTROMAGNETIC COMPATIBILITY  
OF MULTIMEDIA EQUIPMENT –  

 
Emission requirements 

 
 
 

1 Scope  

NOTE Blue coloured text within this document indicates text that will be aligned with the future MME immunity 
publication CISPR 35. 

This International Standard applies to multimedia equipment (MME) as defined in 3.1.24 and 
having a rated r.m.s. AC or DC supply voltage not exceeding 600 V. 

MME intended primarily for professional use is within the scope of this publication. 

The emission requirements in this standard are not intended to be applicable to the intentional 
transmissions from a radio communication device operated in accordance with the ITU-R 
Radio Regulations, nor to any spurious emissions related to these intentional transmissions. 

Equipment, for which emission requirements in the frequency range covered by this 
publication are explicitly formulated in other CISPR publications is excluded from the scope of 
this publication. 

In-situ testing is outside the scope of this publication. 

This publication covers two classes of MME (Class A and Class B). The MME classes are 
specified in Clause 4. 

The objectives of this publication are: 

1) to establish requirements which provide an adequate level of protection of the radio 
spectrum, allowing radio services to operate as intended in the frequency range 9 kHz to 
400 GHz; 

2) to specify procedures to ensure the reproducibility of measurement and the repeatability of 
results. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

CISPR 16-1-1:2015, Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-1: Radio disturbance and immunity measuring apparatus – Measuring 
apparatus  

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-2: Radio disturbance and immunity measuring apparatus – Coupling 
devices for conducted disturbance measurements  
CISPR 16-1-2:2014/AMD1:2017 

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas 




