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FEATURE

A PDMRU� SUREOHP� LQ� ¿HOGLQJ�VWDWH�RI�WKH�DUW�PLOLWDU\�DQG�
space electronic systems is 
WKH�ODFN�RI�PLOLWDUL]HG�HOHF-
WURQLF�FRPSRQHQWV�DQG�WKHLU�

swift obsolescence.1  

A Brief History
This article describes a brief history of com-
mercial product use by government man-
dates, industry solutions and the obstacles 
encountered in the development of high-
reliability products. 

   Rapidly evolving RF microwave products, 
the back-and-forth with hermetic/non-her-
metic packaging and new military/NASA  
“Class Y” initiatives are recent examples.  

%DFNJURXQG
Almost 20 years ago, Dr. William Perry, Sec-
retary of Defense at the time, introduced 
the famous (or infamous) “Perry Memo/
Mandate.”2 

   The primary motivation behind this memo 
was the perception that ICs purchased to 
PLOLWDU\� VSHFL¿FDWLRQV� �0,/�6SHF�� DGG� WR�
the cost of doing business.

  In addition, substantial economies of scale 
could be realized by taking advantage of 
lower cost commercial ICs. 

   The use of commercial ICs was seen as a 
way to obtain better access to the newest 
technologies, both in state-of-the-art avail-
ability and lead-time to acquire.”3

IC Market Forecast to Reach ~2.68B
As shown in Figure 1 (QH[W�page),  the 
government/military IC market is forecast 
to reach ~$2.68 billion in 2017. This would
then represent only ~ 0.8% of the total IC 
market (~$350 billion), the same percent-
age as in 2011.4 

    This trend is the reason many semicon-
ductor vendors are exiting the military and 
space products markets. The economics 
cannot support the infrastructure to deal 
with these products in low-volume and low- 
revenue content. 

0LOLWDU\�3URGXFWV�$UH�/RZ�'HPDQG
Added to this problem is the long life cycle 
of typical military products. This is not coin-
cident with Moore’s Law or the demand for 
new commercial products shown in Figure 
2, next page.

,QGXVWU\�6ROXWLRQV�DQG�2EVWDFOHV
After the Perry document was issued, all 
PLOLWDU\�VSHFL¿FDWLRQV�ZHUH�VXVSHQGHG�DQG�
industry and the government jointly devel-
RSHG� ³SHUIRUPDQFH�EDVHG´� VSHFL¿FDWLRQV�
using commercial guidelines and practices.

���7KH�QHZ�VSHFL¿FDWLRQV�UHSODFHG�WKH�³RXW�
GDWHG´� 4XDOL¿HG� 3DUWV� /LVW� �43/�� V\VWHP�
which “screens” quality-in through a rigid 
set of tests and strictly prescribed guide-
lines for achieving quality.

See page 40
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1. Percent of Semiconductor Production Designated Aerospace/Military by Dollar Value

2.  Product Life Cycle vs. Number of Chips per Application
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Military/Space Microcircuits (from 40)

��7KH�40/�SURFHVV�LV�À�H[LEOH�DQG�DOORZV�WKH�
PDQXIDFWXUHU� WR�FRQWLQXRXVO\� LPSURYH�WKH�
manufacturing process and quality of its 
SURGXFWV���,W�DOVR�DOORZV�IRU�WKH�HOLPLQDWLRQ�
RI�QRQ�YDOXH�DGGHG�VWHSV�5

MIL-PRF-38534
2QH�RI�WKH�¿�UVW�SHUIRUPDQFH�VSHFL¿�FDWLRQV�
�35)��ZDV�0,/�35)�������IRU�K\EULG�PLFUR�
FLUFXLWV��0&0V��5)�DQG�PLFURZDYH�GHYLFHV��

����7KH�JRDO�ZDV�WR�GHYHORS�D�4XDOL¿�HG�0DQ�
XIDFWXUHUV�/LVW��40/��GH¿�QLQJ�SURFHVV�DQG�
technology capability and not to mandate 
PLOLWDU\� VSHFL¿�FDWLRQV�� 0,/�35)��������
D� VLPLODU� ³SHUIRUPDQFH�EDVHG´� VSHFL¿�FD�
tion  for ICs, was later generated, which 

DOORZHG�IRU�DSSURYDO�RI�VHOI�FHUWL¿�HG��QHZHU�
³RII�VKRUH´�ZDIHU�IDEV��

Standard Microcircuit Drawings (SMD)
7KH� JRYHUQPHQW� UH�IRFXVHG� DQG� HYROYHG�
WKH�³6WDQGDUG�0LOLWDU\�'UDZLQJV´�WR�³6WDQ�
GDUG� 0LFURFLUFXLW� 'UDZLQJ´� �60'��� 2YHU�
a������60'�GUDZLQJV�DQG�a�������GHYLFH�
W\SHV�ZLWK����VXSSOLHUV�DUH�QRZ�OLVWHG�

� ,Q� ������ WKH� JRYHUQPHQW� DQG� LQGXVWU\�
VWDUWHG� WKH� 9HQGRU� ,WHP� 'UDZLQJ� �9,'��
program which has resulted in the genera-
WLRQ�RI�RYHU�a��� DQG�a�����GHYLFH�W\SHV�
SULPDULO\�IRU�HQKDQFHG�SODVWLF�GHYLFHV��

���8VLQJ�SODVWLF�GHYLFHV�LQ�PLOLWDU\�DSSOLFD�
tions enabled the use of new technology, but
DOVR�PDGH�LW�HDVLHU�WR�FRXQWHUIHLW�SDUWV�

See next page
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Military/Space Microcircuits (from 40)   

4XDOL¿HG�6XSSOLHUV¶�/LVW
2YHU� WKH� ODVW� IHZ� \HDUV�� WKH� JRYHUQPHQW�
LQVWLWXWHG�D�4XDOL¿HG�6XSSOLHUV�/LVW�RI�'LV-
WULEXWRUV� �46/'� 3URJUDP�� DQG� D� 7UXVWHG�
6XSSOLHU� 3URJUDP� WR� FRPEDW� DQ� LQÀX[� RI�
FRXQWHUIHLW�SDUWV��

� � � 7KH� 46/'� 3URJUDP�PDLQWDLQV� D� OLVW� RI�
SUH�TXDOL¿HG� GLVWULEXWRUV� DQG� WKH� 7UXVWHG�
6XSSOLHU�3URJUDP�LV�D�OLVW�RI�DSSURYHG�PDQ-
XIDFWXUHUV��

� � �5HFHQWO\�� WKH�'HIHQVH�/RJLVWLFV�$JHQF\�
�'/$��UHTXLUHG�WKH�XVH�RI�'1$�PDUNLQJ�RQ�
electronic components on all new purchase 
RUGHUV�

Unique DNA Code
(DFK� RULJLQDO� GHVLJQ�PDQXIDFWXUHU� �2'0��
KDV�D�XQLTXH� ³'1$´�FRGH��:KLOH� VWLOO� FRQ-
WURYHUVLDO� DQG� QRW� ZLGHO\� DGRSWHG� E\� WKH�
VHPLFRQGXFWRU�LQGXVWU\��LW�LV�RQH�RI�WKH�¿UVW�
VWHSV�DGYDQFHG�WR�GHWHU�FRXQWHUIHLWHUV�6

    To support the extended life of our mili-
WDU\� V\VWHPV�� JRYHUQPHQW� DQG� LQGXVWU\�
SURDFWLYHO\� DGGUHVV� 'LPLQLVKLQJ� 0DQXIDF-
turing Sources and Material Shortages

'/$�QRZ�UHTXLUHV��'1$�PDUNLQJ�RQ�HOHFWURQLF�FRPSRQHQWV�

('0606�� LVVXHV�ZLWK� D� YDULHW\� RI�PLWLJD-
WLRQ�WHFKQLTXHV�

���$OO�VHPLFRQGXFWRU�VXSSOLHUV�LVVXH�D�/DVW�
7LPH�%X\��/7%��DQG�(QG�RI�/LIH��(2/��QRWLFH�
ZKHQ�SDUWV�DUH�REVROHWHG�WKURXJK�WKH�*RY-
HUQPHQW�,QGXVWU\�'DWD�([FKDQJH�3URJUDP�
�*,'(3��

Processing GIDEP Information
The military systems manufacturers and 
JRYHUQPHQW� DJHQFLHV� UHYLHZ� WKH� /7%� OLVW��
ZKLFK�LV�IDFLOLWDWHG�E\�VHYHUDO�FRPPHUFLDOO\�
DYDLODEOH�VRIWZDUH�SDFNDJHV�WR�SURFHVV�WKLV�
*,'(3�LQIRUPDWLRQ��

��7KH�VRIWZDUH�FRPSDUHV�/7%�OLVWV�WR�WKHLU�
%LOOV� RI� 0DWHULDO� �%20�� DQG� ZLOO� ÀDJ� DQ\�
SUREOHPV���,I�WKHUH�LV�DQ�REVROHVFHQFH�SURE-
OHP��DQ�/7%�FDQ�EH�LQLWLDWHG��

The GEM Program  
'/$��QRZ�NQRZQ�DV�'HIHQVH�/DQG�DQG�0DU-
itime) has at its disposal the Generalized 
Emulation of Microcircuits (GEM) program, 
ZKLFK�SURYLGHV�D�IRUP��¿W��DQG�IXQFWLRQ�UH-
SODFHPHQW� IRU� QRQ�DYDLODEOH� PLFURFLUFXLWV�
using current design and processing tech-
QRORJLHV��

   The current GEM contractor is SRI (for-
merly the Sarnoff Corporation), which sup-
SOLHV�D�IXOO\�FRPSOLDQW�SURGXFW�XWLOL]LQJ�%L�
&026�JDWH�DUUD\�WHFKQRORJ\�

   Obsolete parts can also be obtained from 
³VXQVHW´�PDQXIDFWXUHUV´�VXFK�DV�5RFKHVWHU
Electronics and Lansdale Semiconductor 
which acquire the obsolete product lines, IP
DQG� WRROLQJ� IURP� WKH� RULJLQDO� YHQGRUV�
DQG� PDQXIDFWXUH� WKHVH� GHYLFHV� WR� 0,/�
35)��������

See next page
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Aftermarket Suppliers
7KHVH� DIWHUPDUNHW� VXSSOLHUV� RI� REVROHWH�
VHPLFRQGXFWRU� KDYH� ODUJH� LQYHQWRULHV� RI�
SULRU�JHQHUDWLRQ�SDUWV�

RF Microcircuits and Assemblies
$V�5)�DQG�0LFURZDYH�DSSOLFDWLRQV�SUROLIHU-
ate within the military and aerospace com-
mand and control missions, the need to use 
FRPPHUFLDO�WHFKQRORJ\�LV�HVVHQWLDO�

Unique Materials and Processes
0LFURZDYH� K\EULGV�� PRQROLWKLF� PLFURZDYH�
LQWHJUDWHG� FLUFXLWV� �00,&V�� DQG� 5)� 00,&�
modules all require a unique set of mate-
ULDOV�DQG�SURFHVVHV�WR�DFKLHYH�UHOLDEOH�RS-
eration in extreme military and aerospace 
HQYLURQPHQWV�

� � 'HVLJQ� LVVXHV�� PDWHULDO� WUDGH�RIIV� DQG�
process selection are extremely critical due 
WR�KLJK�IUHTXHQF\�HOHFWULFDO�FRQVLGHUDWLRQV�

Each Hybrid Is a Unique Solution
Each hybrid is a unique solution, and the 
VSHFV� FRQWLQXH� WR� HYROYH� WR� KDQGOH� WKHVH�
FRPSOH[�PRGXOHV��

The Electrical Circuit
The placement of the die, the die-attach 
methods to connect to ground planes, the 
WKHUPDO� FRQGXFWLYLW\� RI� WKH� VXEVWUDWH� DQG�
wire bond length all become part of the 
HOHFWULFDO� FLUFXLW�� DV� VKRZQ� LQ� )LJXUH��� RQ�
WKH�QH[W�SDJH�

    Using state-of-the-art MMICs enables 
the assembly and manufacture of reliable 
PLFURZDYH� K\EULGV� IRU�PLOLWDU\� DQG� VSDFH�
DSSOLFDWLRQV�7

Hermetic versus Non-Hermetic
7KH� KHUPHWLFLW\� RI� PLFURHOHFWURQLFV� SDFN-
ages and hermeticity testing techniques 
continue to be of critical importance to the 
SDFNDJLQJ� FRPPXQLW\�� � 7KHVH� KHUPHWLFLW\�
IDFWRUV�DUH�FUXFLDO��VSHFL¿FDOO\��LQ�WKH�DUHD�
RI� VSDFH� TXDOL¿HG� K\EULGV� DQG�PLFURZDYH�
PRGXOHV�SHU�0,/�35)��������

������+HUPHWLF�SDFNDJHV�PXVW�FRQVLVW�RI�VRPH�
combination of metals, ceramic and glass, 
ZLWK�QR�SRO\PHULF�PDWHULDOV�DOORZHG��+RZ-
HYHU��PDQ\�RI�WKH�KLJK�GHQVLW\�,&�SDFNDJHV�
VXFK�DV�%DOO�*ULG�$UUD\V�DUH�RQO\�PDQXIDF-
WXUHG�LQ�SODVWLF��

Class Y
6HYHUDO� \HDUV� DJR�� VHPLFRQGXFWRU� PDNHU�
Xilinx announced it would discontinue sup-
SO\LQJ�)3*$V�LQ�D�KHUPHWLF�FDQ���
 
���7KLV�DQQRXQFHPHQW�IRUFHG�1$6$�WR�GH-
YHORS�D�QHZ�TXDOLW\�GHVLJQDWRU�FDOOHG�³&ODVV�
<´� DV� SDUW� RI� WKH�PRQROLWKLF� SHUIRUPDQFH�
VSHF�0,O�35)��������

�����)RU�VRPH�PLOLWDU\�DQG�DHURVSDFH�DSSOLFD-
WLRQV��SODVWLF�,&�SDFNDJHV�PD\�EH�VXLWDEOH��
DQG� VRPH� DOO�JROG� PHWDOOL]HG� PLFURZDYH�
GHYLFHV�DUH�LQKHUHQWO\�UREXVW�HQRXJK�WR

See next page

Rochester Electronics is a large supplier of legacy chips.  
Pictured is Intel’s 87C51 single-chip, 8-bit microcontroller.
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 3.  RF and microwave multifunction modules: This complex RF multifunction module required attention to detail to meet 
0LO�35)�������UHTXLUHPHQWV�WR�HQDEOH�WKH�¿QDO�HOHFWULFDO�SHUIRUPDQFH�WR�RSHUDWH�RYHU�D�ZLGH�WHPperature range and 
humidity extremes. (Photo: Agile Microwave Technology)

Military/Space Microcircuits (from 42)

escape moisture-related failure mecha-
nisms. 

Hermeticity Test Method Changed
Mil-STD-883J was released on June 7, 
2013, and within that document there was 
D�VLJQL¿FDQW�FKDQJH�WR�WKH�KHUPHWLFLW\�WHVW�
method 1014.14 (Seal). 

����7KH�KHUPHWLFLW\�VSHF�OLPLW�IRU�VSDFH�TXDO-
L¿HG�K\EULGV�ZDV�WLJKWHQHG�E\�WZR�RUGHUV�RI�
PDJQLWXGH�� � 7KLV� KDV� IRUFHG� WKH� LQGXVWU\�
WR�VHDUFK�RXW�DQG�TXDOLI\�QHZ�KHUPHWLFLW\�
WHVW�HTXLSPHQW�WR�PHHW�WKLV�PRUH�VWULQJHQW�
spec.  

A Dichotomy Exists
+RZHYHU�� WKHUH� LV�D�GLFKRWRP\� WKDW�H[LVWV�
ZLWKLQ�WKH�PLOLWDU\�FRPPXQLW\�RQ�WKH�WRSLF�
of hermetic versus non hermetic. 

     On the one hand, there is a push for 
WLJKWHU� KHUPHWLFLW\� VSHFV�RQ� WKH� RWKHU��
WKHUH�LV�D�PRYH�WR�DFFRPPRGDWH�DQG�¿QG�
ZD\V�WR�TXDOLI\�QRQ�KHUPHWLF�SURGXFWV�

Addressing the Issue
)RU�VHYHUDO�\HDUV�QRZ�WKH�K\EULG�FRPPXQLW\�
has addressed the issue via MIL-PRF-38534 
$SSHQGL[� '�� ³3HUIRUPDQFH� 9HUL¿FDWLRQ� RI�
Non-Hermetic Device Technologies.” More 
UHFHQWO\�� $SSHQGL[� %� RI� � 0,/�35)�������
was released. 

���³&ODVV�<´�LV�LQWHQGHG�WR�TXDOLI\�QRQ�KHU-
metic monolithic devices for space applica-
tions. 

Conclusion
7KH�XVH�RI�QHZ�FRPPHUFLDO� WHFKQRORJ\� LQ�
PLOLWDU\�DQG�DHURVSDFH�V\VWHPV�ZLOO�DOZD\V�
EULQJ�PDQ\�QHZ�FKDOOHQJHV��

    We must continue to recognize this fact 
DQG�DGDSW�RXU�³PLOLWDU\�PLQGVHW´�WR�D�QHZ�
ZD\�RI�GRLQJ�EXVLQHVV���$IWHU�DOO�ZH�KDYH�QR�
other choice.
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��:LOOLDP� -�� 3HUU\�� ³$� 1HZ� :D\� RI� 'RLQJ�
%XVLQHVV´�$�PHPRUDQGXP��-XQH��������

���5REHUW�0��5ROIH���+HUEHUW�5��%URZQ�HW�DO��
³$FFHOHUDWLQJ�WKH�8VH�RI�&RPPHUFLDO�,QWH-
JUDWHG�&LUFXLWV� LQ�0LOLWDU\�6\VWHPV�́ � ,QVWL-
WXWH� IRU�'HIHQVH�$QDO\VHV��9LUJLQLD��2FWR-
EHU������

����%ULDQ�0DWDV��³,&�0DUNHW�'ULYHUV�����²
$� 6WXG\� RI� (PHUJLQJ� DQG� 0DMRU� (QG�8VH�
$SSOLFDWLRQV�)XHOLQJ�'HPDQG� IRU� ,QWHJUDW-
HG�&LUFXLWV�́ ����,&��,QVLJKWV��,QF���$UL]RQD��
6FRWWVGDOH�

����40/�,QIRUPDWLRQ�7H[DV�,QVWUXPHQWV

��� �/HH�0DWKLHVHQ�� ³*XHVW�9LHZSRLQW��7KH�
0LFURHOHFWURQLFV�'1$�0DUNLQJ�0RUDO�'LOHP-
PD�́ �0DUFK����������0LOLWDU\�	�$HURVSDFH�
(OHFWURQLFV�

���7RP�*UHHQ��³'LH�$WWDFK�9RLGLQJ�5HTXLUH-
PHQWV� LQ� (XWHFWLFDOO\� %RQGHG� *D$V� DQG�
*D1�00,&�3RZHU�$PSOL¿HUV�́ ���KWWS���ZZZ�
WMJUHHQOOF�FRP�EORJ
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