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The Design Cycle 

7KH�'HVLJQ�&\FOH�LV�WKH�SURFHVV�D�'HVLJQHU�JRHV�WKURXJK�WR�FUHDWH�D�SURGXFW��2QFH�WKH\�
UHDFK�WKH�HYDOXDWH�VWDJH��GHVLJQHUV�FDQ�UHWXUQ�WR�LGHQWLI\��WR�FRUUHFW�DQ\�LVVXHV�WKH\�IRXQG�
LQ�WKH�WHVWLQJ�DQG�HYDOXDWLRQ�VWDJHV� 
 
'HVLJQHUV�ZLOO�DOVR�XVH�7KH�'HVLJQ�&\FOH�DV�VWUXFWXUH�WR�PDNH�VXUH�GHVLJQV�DUH�WKRURXJKO\�
GHYHORSHG�DQG�UHYLHZHG�DW�HDFK�VWDJH��DQG�DOORZV�WKH�'HVLJQHUV�WR�GLVFXVV�WKH�GHVLJQ�ZLWK�
&OLHQW�DW�UHJXODU�LQWHUYDOV� 

$FWLYLW\ 
�� :ULWH�D�GHVFULSWLRQ�RI�ZKDW�WKH\�LPSDFW�ZRXOG�EH�LI�WKH�,GHQWLI\�6WDJH�RI�WKH�'HVLJQ�

&\FOH�ZDV�PLVVLQJ��([SODLQ�ZKDW�EHQHILWV�WKHUH�DUH�WR�WKH�VWDJH� 

�� 1DPH���PHWKRGV�D�'HVLJQHU�FRXOG�XVH�WR�ILQG�RXW�QHZ�LQIRUPDWLRQ� 

�� LV�LW�XVHIXO�WR�XVH�7KH�'HVLJQ�&\FOH�RQ�H[LVWLQJ�SURGXFWV" 



The Design Cycle - Identify 

'HVLJQHUV�ZLOO�RIWHQ�VWDUW�WKH�GHVLJQ�SURFHVV��ZLWK�D�'HVLJQ�3UREOHP��WKLV�LV�VRPHWKLQJ�WKH\�
KDYH�WR�VROYH� 
 
$�'HVLJQ�%ULHI�LV�D�VWDWHPHQW�RI�KRZ�\RX�DUH�JRLQJ�WR�VROYH�WKH�'HVLJQ�3UREOHP� 
7KLV�ZLOO�XVHIXOO\�LQFOXGH�LQIRUPDWLRQ�\RX�NQRZ��DQG�DQ\WKLQJ�XQNQRZQ�LV�WKHQ�LQYHVWLJDWHG�XV�
LQJ�UHVHDUFK� 
'HVLJQ�%ULHIV�ZLOO�XVXDOO\�LQFOXGH��DQ\�OLPLWDWLRQV�RU�FRQVWUDLQWV��WKH�7DUJHW�0DUNHW��WKH�
SURGXFW��PDWHULDOV�DQG��PDQXIDFWXULQJ�SURFHVVHV� 
 

([DPSOH� 

dŚĞ��ĞƐŝŐŶ�WƌŽďůĞŵ͗ 
 

dĞƐĐŽ�ŚĂǀĞ�ŶŽƟĐĞĚ�Ă�ƐƵĚĚĞŶ�ƌŝƐĞ�ŝŶ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ǁŝƌĞůĞƐƐ�ĞĂƌ�ďƵĚ�ŚĞĂĚƉŚŽŶĞƐ�ƚŚĞǇ�ĂƌĞ�ƐĞůůŝŶŐ�ƚŽ�
ǇŽƵŶŐ�ƉĞŽƉůĞ͘ 

dŚĞǇ�ŚĂǀĞ�ĂƉƉƌŽĂĐŚĞĚ�ǇŽƵ�ƚŽ�ĚĞƐŝŐŶ�Ă�ŶĞǁ�ƌĂŶŐĞ�ŽĨ��ůƵĞƚŽŽƚŚ�ŚĞĂĚƉŚŽŶĞƐ�ƚŽ�ďĞ�ƌĞůĞĂƐĞĚ�ƵŶĚĞƌ�ƚŚĞ�
dĞƐĐŽ�͞KǁŶ-ďƌĂŶĚ�ƌĂŶŐĞ͟ 

��ĞƐŝŐŶ��ƌŝĞĨ͗ 
 
/�ŝŶƚĞŶĚ�ƚŽ�ĚĞƐŝŐŶ�ĂŶĚ�ŵĂŬĞ�Ă�ŶĞǁ�ƌĂŶŐĞ�ŽĨ�dĞƐĐŽ�͞ KǁŶ-ďƌĂŶĚ͟�ǁŝƌĞůĞƐƐ�ŚĞĂĚƉŚŽŶĞƐ�ĨŽƌ�ƚŚĞŝƌ�ǇŽƵŶŐ�
ĂĚƵůƚ�ĐƵƐƚŽŵĞƌƐ͘�dŚĞǇ�ŵƵƐƚ�ďĞ��ůƵĞƚŽŽƚŚ�ĂŶĚ�ƐƵŝƚ�ƚŚĞ�ĐŽŵƉĂŶǇ�ďƌĂŶĚŝŶŐ͕�ĂƐ�ǁĞůů�ĂƐ�ďĞŝŶŐ�ĂƉƉĞĂůŝŶŐ�

ƚŽ�ǇŽƵŶŐ�ƉĞŽƉůĞ͘ 

2QFH�WKH�%ULHI�KDV�EHHQ�FUHDWHG��DUHDV�RI�UHVHDUFK�DUH�LGHQWLILHG� 
$�'HVLJQHU�FDQ�XVH�YDULRXV�PHWKRGV�LQ�RUGHU�WR�ILQG�RXW�LQIRUPDWLRQ��LQFOXGLQJ��LQWHUYLHZV��
SURGXFW�DQDO\VLV��PDUNHW�UHVHDUFK��UHDGLQJ�ERRNV��HWF� 
 
&OLHQW�IHHGEDFN�LV�DOVR�FULWLFDO�DW�WKLV�VWDJH��WKHLU�UHTXLUHPHQWV�DQG�OLPLWDWLRQV�QHHG�WR�EH�
PHW�LQ�RUGHU�WR�FUHDWH�D�VXFFHVVIXO�SURGXFW� 
 
$�&OLHQW�FRXOG�EH�DQRWKHU�%XVLQHVV��OLNH�WKH�7HVFR�H[DPSOH�DERYH��EXW�WKH�8VHU�FRXOG�EH�WKH�
LQWHQGHG�7DUJHW�0DUNHW��OLNH�WKH�\RXQJ�DGXOW�GHPRJUDSKLF�LQ�WKH�H[DPSOH�DERYH�� 



5HVHDUFK�ILQGLQJV�DQG��&OLHQW�IHHGEDFN�FDQ�EH�XVHG�WR�FUHDWH�D�3URFHVV�3ODQ� 
 
7KLV�SODQ�ZLOO�RIWHQ�LQFOXGH�D�SURGXFWLRQ�EXGJHW��WLPHOLQH��DQG�ZKDW�SURFHVVHV��PDWHULDOV�DQG�
FRPSRQHQWV�ZLOO�EH�UHTXLUHG�WR�VXFFHVVIXOO\�FUHDWH�WKH�ILQDO�SURGXFW� 

$FWLYLW\ 
�� %ULHIO\�GHVFULEH�ZKDW�KDSSHQV�LQ�WKH�,GHQWLI\�VWDJH�RI�WKH�'HVLJQ�&\FOH� 
�� :KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�D�&OLHQW�DQG�D�8VHU" 
�� :ULWH�D�'HVLJQ�%ULHI�IRU�WKH�'HVLJQ�3UREOHP�EHORZ��DQG�WKHQ�LGHQWLI\�ZKDW�DUHDV�RI�UH�

VHDUFK�ZRXOG�QHHG�WR�EH�FDUULHG�RXW�EHIRUH�WKH�'HVLJQ�6WDJH� 
 
´6RQ\�KDYH�IRXQG�WKDW�WKHLU�HOGHUO\�FXVWRPHUV�VWUXJJOH�WR�XVH�WKHLU�UHPRWHV��DV�WKH\�ILQG�
WKHP�FRPSOLFDWHG�WR�XVH�DQG�GLIILFXOW�WR�KROG��6RQ\�QHHG�D�GHVLJQHU�WR�FUHDWH�D�QHZ�UH�
PRWH��WKDW�LV�FRPSDWLEOH�ZLWK�WKHLU�SURGXFWV��WKDW�WKHLU�ROGHU�WDUJHW�PDUNHW�FDQ�XVH�µ 
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   3DVW�3DSHU�4XHVWLRQ 
 

ϭ� dŚĞ�ĚĞƐŝŐŶ�ĐǇĐůĞ�ŝƐ�Ă�ƉƌŽĐĞƐƐ�ƵƐĞĚ�ďǇ�ŵĂŶǇ�ĚĞƐŝŐŶĞƌƐ�ƚŽ�ŚĞůƉ�ƚŚĞŵ�ĐƌĞĂƚĞ�ŶĞǁ�ƉƌŽĚƵĐƚƐ͘ 

 ;ĂͿ�;ŝͿ��ŽŵƉůĞƚĞ�ƚŚĞ�ƚĂďůĞ�ďĞůŽǁ�ďǇ�ĂĚĚŝŶŐ�ƚŚĞ�ŵŝƐƐŝŶŐ�ƉŚĂƐĞƐ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ĐǇĐůĞ�ŝŶ�ƚŚĞ�  
 ĐŽƌƌĞĐƚ�ŽƌĚĞƌ͘ 

  WŚĂƐĞ�ϭ�ŚĂƐ�ďĞĞŶ�ĐŽŵƉůĞƚĞĚ�ĨŽƌ�ǇŽƵ͘ 

ŽƉƟŵŝƐĞ�ƉŚĂƐĞ� �����ĚĞƐŝŐŶ�ƉŚĂƐĞ� ǀĂůŝĚĂƚĞ�ƉŚĂƐĞ 

 

 

 

 

 

 

΀ϯ΁ 

 

 �����;ŝŝͿ��ŽŵƉůĞƚĞ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚ�ďĞůŽǁ͘ 

 

  �ƵƌŝŶŐ�ƚŚĞ�ŝĚĞŶƟĨǇ�ƉŚĂƐĞ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ĐǇĐůĞ͕�ĚĞƐŝŐŶĞƌƐ�ǁŝůů�ĮƌƐƚůǇ�ĚŝƐĐƵƐƐ�ĂŶĚ�ĐƌĞĂƚĞ�  
 Ă�ĚĞƐŝŐŶ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ǁŝƚŚ�ƚŚĞ�ĐůŝĞŶƚ͘�dŚĞǇ�ǁŝůů�ƚŚĞŶ�ĐĂƌƌǇ�     
 ŽƵƚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�ƵƐĞƌ͘ 

΀Ϯ΁ 

WŚĂƐĞ�ϭ� ŝĚĞŶƟĨǇ�ƉŚĂƐĞ 

WŚĂƐĞ�Ϯ  

WŚĂƐĞ�ϯ  

WŚĂƐĞ�ϰ  



The Design Cycle - Design 

$�'HVLJQ�6SHFLILFDWLRQ�LV�D�OLVW�RI�UHTXLUHPHQWV�\RXU�SURGXFW�KDV�WR�PHHW�LQ�RUGHU�WR�EH�VXF�
FHVVIXO� 
 
7KLV�OLVW�RI�UHTXLUHPHQWV�KDV�EHHQ�GHYHORSHG�IURP�DQDO\VLQJ�UHVHDUFK�ILQGLQJV��DQG�JLYHV�WKH�
'HVLJQHU�FULWHULD�WR�PHHW�ZKHQ�GHVLJQLQJ� 
 
7KLV�VSHFLILFDWLRQ�LV�DOVR�XVHIXO�ZKHQ�HYDOXDWLQJ�WKH�ILQDO�SURGXFW� 

([DPSOH� 

2QFH�WKH�6SHFLILFDWLRQ�KDV�EHHQ�GHYHORSHG��WKH�GHVLJQLQJ�RI�WKH�SURGXFW�ZLOO�EHJLQ� 
 
2IWHQ�D�WHDP�ZLOO�ZRUN�WRJHWKHU��QRW�MXVW�RI�GHVLJQHUV��EXW�RI�GLIIHUHQW�EUDQFKHV�RI�D�FRP�
SDQ\�H�J��ODZ\HUV��DGYHUWLVHUV��PDQXIDFWXUHV��DFFRXQWDQWV��VR�WKDW�DOO�RI�WKH�DVSHFWV�RI�WKH�
EXVLQHVV�DUH�FRQVLGHUHG� 
 
7KLV�ZLOO�KHOS�ZLWK�VWDUWLQJ�SRLQWV�DQG�PLQG�PDSSLQJ�LGHDV�DQG�GLUHFWLRQV� 
 
'LIIHUHQW�FRQVLGHUDWLRQV�ZLOO�DOVR�EH�WDNHQ�LQWR�DFFRXQW��LQFOXGLQJ��$QWKURSRPHWULFV��(UJR�
QRPLFV��)HDWXUHV��&RPSHWLWLYHQHVV��HWF� 

6SHFLILFDWLRQ�
3RLQWV 0HDQLQJ 

$HVWKHWLFV :KDW�WKH�SURGXFW�ZLOO�ORRN�OLNH��VW\OH��FRORXU��HWF� 
&XVWRPHU :KR�WKH�7DUJHW�0DUNHW�LV��KRZ�LW�ZLOO�DSSHDO�WR�WKHP��ZKDW�$QWKURSR�

PHWULFV�DQG�(UJRQRPLFV�ZLOO�EH�XVHG� �HWF�  
&RVW &RVW�WR�PDNH��DV�ZHOO�DV�FRVW�WR�VHOO 
(QYLURQPHQW :KHUH�LW�ZLOO�EH�XVHG 

6DIHW\ +RZ�LW�ZLOO�EH�VDIH�WR�XVH��ZKDW�VWDQGDUGV�DQG�UHJXODWLRQV�LW�ZLOO�KDYH�WR�
PHHW 

6L]H :KDW�GLPHQVLRQV�LW�ZLOO�EH��DV�ZHOO�DV�FRPSRQHQWV�DQG�SDUWV 

)XQFWLRQ :KDW�WKH�SXUSRVH�RI�WKH�SURGXFW�ZLOO�EH��DQG�ZKDW�)HDWXUHV�LW�ZLOO�KDYH 

0DWHULDOV :KDW�LV�ZLOO�EH�PDGH�IURP 
0DQXIDFWXUH +RZ�LW�ZLOO�EH�PDGH 



The Design Cycle - Design 

$�'HVLJQHU��DQG�WKHLU�WHDP��ZLOO�ILUVWO\�FUHDWH�)UHH-+DQG�
6NHWFKHV�WR�TXLFNO\� JHW� LGHDV�GRZQ�RQWR�SDSHU�  
 
7KHVH�LGHDV�DUH�RIWHQ�LQ�ODUJH�TXDQWLWLHV��DQG�RQFH�D�IHZ�DUH�
VHOHFWHG��WKRVH�DUH�WKHQ�GHYHORSHG�IXUWKHU�DQG�ORRNHG�DW�LQ�
PRUH�GHWDLO� 
 
$�)LQDO�'HVLJQ�LV�WKHQ�FUHDWHG��7KLV�LV�RIWHQ�GHWDLOHG�DQG�FDQ�
EH�UHILQHG�RQ�D�SLHFH�RI�&$'�VRIWZDUH��&RPSXWHU�$LGHG�'H�
VLJQ���OLNH�$XWRGHVN� RU�3KRWRVKRS�  
 
2QFH�WKLV�GHVLJQ�KDV�EHHQ�DSSURYHG�E\�WKH�WHDP��WHDP�OHDGHU�
DQG�&OLHQW��LW�LV�WKHQ�GHYHORSHG�LQWR�DQ�(QJLQHHULQJ�'UDZLQJ� 
 
(QJLQHHULQJ�'UDZLQJV�DUH�WR�VKRZ�WKH�PDQXIDFWXUHUV�WKH�SUH�
FLVH�PHDVXUHPHQWV�DQG�SDUWV�RI�WKH�IXOO�SURGXFW��7KHUH�FDQ�
EH�PXOWLSOH�(QJLQHHULQJ�'UDZLQJV�IRU�D�SURGXFW�LI�LW�LV�YHU\�
FRPSOLFDWHG� 
 
2QFH�WKH�ILQDO�GHVLJQ�KDV�EHHQ�FKRVHQ��D�0DQXIDFWXULQJ�3ODQ�
LV�WKHQ�FUHDWHG� 
 
7KLV�VHWV�RXW�DOO�WKH�LQIRUPDWLRQ�DERXW�WKH�VWDJHV�RI�SURGXF�
WLRQ��,QFOXGLQJ��3UHSDUDWLRQ��3URFHVVLQJ��$VVHPEO\��)LQLVKLQJ�
DQG�3DFNDJLQJ�� 
 

7KLV�0DQXIDFWXULQJ�3ODQ�ZLOO�DOVR�LQFOXGH��WKH�WLPHOLQH��EXGJHW��
PDWHULDO�VRXUFHV�DQG�SUHSDUDWLRQ��DV�ZHOO�DV�PDQXIDFWXULQJ�
SURFHVVHV��VL]HV�DQG�6WDQGDUG�&RPSRQHQWV� 

$FWLYLW\ 
 

�� *LYH���SRWHQWLDO�VSHFLILFDWLRQ�SRLQWV�IRU�D�SHQ 
�� :K\�ZRXOG�D�'HVLJQHU�DVN�IRU�&OLHQW�)HHGEDFN�DIWHU�FUHDWLQJ�WKH�)LQDO�'HVLJQ" 



The Design Cycle - Design 

3URWRW\SLQJ� LV� WKH�FUHDWLRQ�RI�D�PRGHO�RU�´PRFN-
XSµ�RI�D�SURGXFW�DIWHU�WKH�'HVLJQ�3URFHVV 
)RU�H[DPSOH��'\VRQ�IDPRXVO\�PDGH�������SURWR�
W\SHV�EHIRUH�UHOHDVLQJ�KLV�ILUVW�YDFXXP�FOHDQHU� 

$FWLYLW\ 
 

�� :K\�LV�LW�XVHIXO�WR�SURWRW\SH�RXW�RI�PRGHOLQJ�PDWHULDOV�UDWKHU�WKDQ�WKH�PDWHULDOV�WKDW�
ZRXOG·YH�EHHQ�XVHG�IRU�WKH�SURGXFW" 

�� *LYH���DGYDQWDJHV�RI�&$'�PRGHOLQJ�RYHU�PRGHOLQJ�ZLWK�SK\VLFDO�PDWHULDOV 

�� *LYH�DQ�H[DPSOH�RI�D�SURGXFW�WKDW�XVHV�(UURU�3URRILQJ�LQ�LWV�GHVLJQ 

3URWRW\SLQJ�LV�XVHIXO�EHFDXVH�LW�FDQ��FKHFN�LI�WKH�PDWHULDOV�DQG�PDQXIDFWXULQJ�SURFHVVHV�
ZRXOG�EH�VXLWDEOH�DYDLODEOH�IRU�WKH�SURGXFW� 
<RX�FDQ�DOVR�JDLQ�FXVWRPHU��FOLHQW�IHHGEDFN�RQ�WKH�SURGXFW��DV�ZHOO�DV�FRPSDULQJ�WKH�SURG�
XFW�WR�WKH�'HVLJQ�EULHI�DQG�VSHFLILFDWLRQ�WR�VHH�LI�LW�PHHWV�WKH�UHTXLUHPHQWV�LW�QHHGV�WR�LQ�
RUGHU�WR�EH�VXFFHVVIXO� 
,I�WKH�SURWRW\SH�VKRZV�DQ\�LVVXHV��WKLV�DOORZV�WKH�GHVLJQHU�WR�FKDQJH�WKH�GHVLJQV� 
 
3URWRW\SHV�FDQ�EH�PDGH�XVLQJ�PRGHOOLQJ�PDWHULDOV��DV�ZHOO�DV��'�&$'�6RIWZDUH 

(UURU�3URRILQJ�LV�HQVXULQJ� WKDW� WKH�SURGXFW�FDQQRW�EH�DVVHPEOHG�
RU�XVHG�LQ�DQ�LQFRUUHFW�ZD\��KHOSIXO�WR�ERWK�PDQXIDFWXUHUV�DV�ZHOO�DV�
FXVWRPHUV� 
7KLV�FDQ�EH�GRQH�E\�HQVXULQJ�SDUWV�DV�DUH�IHZ�DV�SRVVLEOH��SDUWV�FDQ�
RQO\�EH�SXW�WRJHWKHU�D�FHUWDLQ�ZD\�DQG�JLYLQJ�FOHDU�LQGLFDWLRQV��LQ�
VWUXFWLRQV�IRU�SDUWV 

$�JRRG�H[DPSOH�RI�(UURU�3URRILQJ�LV�WKH�VRFNHWV�RQ�WKH�EDFN�RI�D�79�RU�VLGH�RI�D�FRPSXWHU��
7KH�VRFNHWV�DUH�RIWHQ�FRORXU�FRGHG�DQG�ODEHOOHG�WR�PDWFK�WKH�FDEOHV��DQG�WKH�FDEOHV��FRP�
SRQHQWV�FDQ�RQO\�EH�SXW�LQ�D�FHUWDLQ�ZD\�WKDW�ZRUNV� 
7KH\�FDQ·W�EH�XVHG�LQFRUUHFWO\� 



The Design Cycle - Validate 

7KHUH�DUH�QXPHURXV�ZD\V�RI�WHVWLQJ��D�SURGXFW��,Q�
FOXGLQJ� 
· :HLJKW�GLPHQVLRQ�FKHFNV 
· &KHPLFDO�&KHFNV 
· 9LVXDO�&KHFNV 
· 'HVWUXFWLYH�7HVWLQJ��6WUHQJWK�7HVWLQJ 
· 8VHU�*URXS�7HVWLQJ 
· 7HPSHUDWXUH�7HVWLQJ 
· 2SHUDWLRQDO�)XQFWLRQ�7HVWLQJ 
· &OLHQW�(YDOXDWLRQ 
· 3URGXFW�$QDO\VLV�&RPSDULVRQ 

$FWLYLW\ 
 

�� *LYH���DFWLYLW\�FDUULHG�RXW�GXULQJ�WKH�9DOLGDWH�6WDJH�RI�7KH�'HVLJQ�&\FOH 
�� *LYH���ZD\V�D�'HVLJQHU�FRXOG�WHVW�D�FDU�DQG�ZK\�WKRVH�WHVWV�ZRXOG�EH�XVHIXO 
�� :KDW�DUH�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�UHOHDVLQJ�SURGXFWV�WKDW�KDYHQ·W�EHHQ�WHVWHG�DQG�

HYDOXDWHG" 

6RPHWLPHV�&RPSDQLHV��ZRQ·W�MXVW�WHVW�DQG�HYDOXDWH�SURGXFWV�WKHPVHOYHV�–�WKH\·OO�DOVR�JHW�LQ�
GHSHQGHQW�JURXSV�WR�LW��OLNH�:KLFK" 
7KLV�LV�DOVR�UHDVVXULQJ�IRU�FXVWRPHUV��DV�WKH\�FDQ�UHDG�XQELDVHG�UHYLHZV�RI�SURGXFWV�DQG�
FRPSDUH�EHWZHHQ�PXOWLSOH�FRPSDQLHV 
7HVWLQJ�DQG�(YDOXDWLRQ�KDSSHQV�EHFDXVH�GHVLJQHUV�QHHG�WR�HQVXUH�WKH�SURGXFW�LV�VXFFHVVIXO�
EHIRUH�EHLQJ�UHOHDVHG��DQG�LV�FRPSHWLWLYH�ZLWK�WKH�PDUNHW� 
 
7KH\�PXVW�DOVR�HQVXUH�LW�LV�VDIH�WR�XVH��PHHWLQJ�VWDQGDUGV�DQG�OHJDO�UHTXLUHPHQWV��DV�ODZ�
VXLWV�DQG�SRWHQWLDO�FULPLQDO�FKDUJHV�ZRXOG�EH�VHYHUH�LI�D�FXVWRPHU�ZDV�KDUPHG�XVLQJ�WKHLU�
SURGXFW� 
$OVR��DQ\�RWKHU�LPSHUIHFWLRQV�FDQ�EH�LGHQWLILHG�DQG�7KH�'HVLJQ�&\FOH�FDQ�EH�UHSHDWHG�LQ�RU�
GHU�WR�LPSURYH�WKH�SURGXFW� 



Human Factors 
$QWKURSRPHWULFV�LV� WKH�VWXG\�RI�PHDVXUHPHQWV�RI�WKH�KXPDQ�ERG\� 
 
(UJRQRPLFV�LV� WKH�DSSOLFDWLRQ�RI�DQWKURSRPHWULFV�LQ�RUGHU�WR�PDNH�SURGXFWV�DQG�SODFHV�
HIILFLHQW��FRPIRUWDEOH�DQG�VDIH�WR�XVH� 
 
$QWKURSRPHWULF�'DWD�ZLOO�EH�XVHG�IRU�GLIIHUHQW�JHQGHUV��DJHV�DQG�HYHQ�QDWLRQDOLWLHV��7KLV�LV�
DSSOLHG�WR�SURGXFWV�LQ�RUGHU�WR�PDNH�WKHP�VXLWDEOH�WR�XVH� 
 
(UJRQRPLFV�LV�WKH�DSSOLFDWLRQ�RI�WKDW�GDWD��DQG�RIWHQ�SURGXFWV�DUH�DGMXVWDEOH�LQ�RUGHU�WR�EH�
LQFOXVLYH��$�FDU� LQWHULRU� LV� D�SUHIHFW�H[DPSOH�RI�DGMXVWDELOLW\� WR� VXLW� D� YDULHW\�RI�SHR�
SOH� 

$FWLYLW\ 
 

�� 6NHWFK�DQG�DQQRWDWH�D�GHVLJQ�RI�D�NHWWOH�WKDW�KDV�EHHQ�DGMXVWHG�IRU�D�VRPHRQH�ZLWK�
9LVXDO�'LIILFXOWLHV 

�� /LVW�DV�PDQ\�WKLQJV�WKDW�DUH�DGMXVWDEOH�LQ�WKH�LQWHULRU�RI�D�FDU 
�� :KDW�DQWKURSRPHWULF�PHDVXUHPHQWV�ZRXOG�QHHG�WR�EH�FRQVLGHUHG�ZKHQ�FUHDWLQJ�D�SDU�RI�

KHDGSKRQHV 

$�UHPRWH�FRQWURO�LV�DOVR�D�JRRG�H[DPSOH�RI�(UJRQRPLFV�DW�ZRUN� 
 
7KH�SODFHPHQW�RI�EXWWRQV�RQ�D�UHPRWH�LV�LPSRUWDQW�WR�PDNH�VXUH�
WKH\·UH�HDV\�WR�UHDFK�DQG�ELJ�HQRXJK�WR�SUHVV� 
 
5HPRWHV�RIWHQ�KDYH�VLOLFRQH�JULSV�DQG�EXWWRQV�ZKLFK�DUH�VRIW�
DQG�FRPIRUWDEOH� 

8VHU�*URXSV� DUH�VSHFLILF�JURXSV�RI� SHRSOH�ZKR�QHHG�SURGXFWV�
WR�EH�DGMXVWHG�IRU�WKHLU�QHHGV��)RU�H[DPSOH��WKH�(OGHUO\��9LVXDO�
'LIILFXOWLHV��3K\VLFDO�'LVDELOLWLHV�DQG�0HQWDO�'LVDELOLWLHV� 

7KH�QHHGV�DQG�UHTXLUHPHQWV�RI�WKHVH�JURXSV�KDV�WR�EH�FRQVLGHUHG�DQG�UHVHDUFK�WKRURXJKO\�
EHIRUH�D�SURGXFW�FDQ�EH�PDGH�IRU�WKHP� 



Human Factors 
:KHQ�GHVLJQLQJ�D�SURGXFW��GHVLJQHUV�DQG�PDQXIDFWXUHUV�QHHG�WR�EH�DZDUH�RI�SHRSOH��VRFLHW\�
DQG�FXOWXUDO�LQIOXHQFHV�WKDW�ZLOO�DIIHFW�WKHLU�SURGXFWV� 
'LIIHUHQW�JURXSV�RI�SHRSOH�KDYH�GLIIHUHQW�LQWHUHVWV�DQG�KDYH�WR�EH�FDWHUHG�IRU��DV�ZHOO�DV�
GLIIHUHQW�FRXQWULHV�ZLOO�UHDFW�GLIIHUHQWO\�WR�GLIIHUHQW�SURGXFWV��EUDQGV� 
 
(�J��,Q�-DSDQ�ZKLWH�LV�ZRUQ�IRU�IXQHUDOV��ZKHUHDV�LQ�WKH�8.�ZH�ZHDU�EODFN 
(�J��,Q�,QGLD�0F'RQDOGV�GRQ·W�VHOO�EHHI�EXUJHUV�DV�LW�KDV�D�ODUJH�+LQGX�SRSXODWLRQ��DQG�
FRZV�DUH�VHHQ�DV�VDFUHG�–�LQ�FRQWUDVW�WKH�8.�VHOOV�LWV�PRVW�DPRXQW�RI�ILVK�DQG�FKLSV�RQ�
D�)ULGD\�DV�LW�LV�D�&KULVWLDQ�WUDGLWLRQ�WR�QRW�HDW�PHDW�RQ�WKDW�GD\� 

�������������3DVW�3DSHU�([DPSOH��:RUWK���0DUNV� 

 7R�JDLQ�WRS�PDUNV�LQ�WKLV�DQVZHU�\RX�
QHHG�WR�LQFOXGH��0XOWLSOH�ZHOO-H[SODLQHG�
SRLQWV��VSHFLDOLVH�WHUPV��JRRG�UDQJH�RI�
H[DPSOHV�DQG�DFFXUDWH�VSHOOLQJ��SXQFWXD�
WLRQ�DQG�JUDPPDU 



Product Evolution 
3URGXFW�(YROXWLRQ�LV�ZKHQ�SURGXFWV�FKDQJH�DQG�GHYHORS�LQ�UHDFWLRQ�WR�GLIIHUHQW�IDFWRUV��LQ�
FOXGLQJ� 
 

· 7HFKQRORJ\�3XVK 
· 0DUNHW�3XOO 
· &XOWXUH 
· )DVKLRQ��7UHQGV 
· &RPSHWLWLRQ�IURP�RWKHU�FRPSDQLHV 
· 0DQXIDFWXULQJ�7HFKQLTXHV 

3URGXFWV�FDQ�FKDQJH�RYHU�D�SHULRG�RI�PRQWKV��\HDUV�RU�HYHQ�GHFDGHV��:LWK�HDFK�YHUVLRQ�RI�
LWVHOI��VXSSRVHGO\��EHWWHU�WKDQ�WKH�ODVW� 
 
7HFKQRORJ\�3XVK�LV�ZKHQ�QHZ�GHYHORSPHQWV�LQ�PDWHULDOV�DQG�WHFKQRORJLHV�LPSURYH�H[LVWLQJ�
SURGXFWV��FUHDWH�QHZ�RQHV� 
 
0DUNHW�3XOO� LV�ZKHQ�FRQVXPHUV�GHPDQG�LPSURYHPHQWV�QHZ�SURGXFWV��2IWHQ�IRXQG�E\�FRQ�
GXFWLQJ�PDUNHW�UHVHDUFK� 

$FWLYLW\ 
 
�� *LYH���H[DPSOHV�RI�SURGXFWV�WKDW�KDYH�GHYHORSHG�RYHU�WLPH 
�� &KRRVH�RQH�RI�WKH�SURGXFWV�\RX�KDYH�OLVWHG�DQG�H[SODLQ�KRZ�LW�KDV�FKDQJHG�DQG�ZK\�

WKRVH�FKDQJHV�KDSSHQHG 
�� :KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�7HFKQRORJ\�3XVK�DQG�0DUNHW�3XOO" 

*DPH�&RQWUROOHUV�DUH�D�IDLUO\�PRGHUQ�SURGXFW��EXW�KDYH�UDGLFDOO\�FKDQJHG�GXH�WR��DGYDQFH�
PHQWV��DQG�DYDLODELOLW\��RI�PDWHULDOV�DQG�HOHFWURQLFV��FXVWRPHU�IHHGEDFN�DQG�JUHDWHU�XQGHU�
VWDQGLQJ�RI�HUJRQRPLFV� 
 
&RQWUROOHUV�EXWWRQV�KDYH�EHFRPH�PRUH�DFFHVVLEOH�IRU�SOD\HUV�WR�UHDFK��DQG�HYHQ�KDYH�EHHQ�
DGDSWHG�WR�GLIIHUHQW�VKDSHV�H�J��JXLWDUV�DQG�VWHHULQJ�ZKHHOV�IRU�D�PRUH�UHDOLVW�JDPLQJ�H[SH�
ULHQFH� 
&RQWURO�SDGV�DQG�EXWWRQV�KDYH�EHHQ�PDGH�IURP�GLIIHUHQW�PDWHULDOV�WR�PDNH�WKHP�PRUH�HUJR�
QRPLF� � DQG�WKH�HOHFWURQLFV� LQVLGH�KDYH�EHFRPH�VPDOOHU�DOORZLQJ� WKH�FRQWUROOHUV� WR�EH�
PDGH�D�OLJKWHU�ZHLJKW�DQG�VPDOOHU�VL]H��(OHFWURQLF�DGYDQFHPHQW�KDV�DOVR�DOORZHG�IRU�ZLUHOHVV�
FRQWUROOHUV��UHPRYLQJ�SRWHQWLDO�WULSSLQJ�KD]DUGV�DQG�LPSURYLQJ�PRYDELOLW\� 



Product Evolution 
,FRQLF�3URGXFWV�DUH�GHVLJQV�SURGXFWV� WKDW� VHW�D�QHZ�EHQFK�PDUN�IRU�RWKHUV� WR�IROORZ�  
 

· ,W�LV�D�JURXQG�EUHDNLQJ�GHVLJQ��LQ�WHUPV�RI�LWV�WHFKQRORJ\�RU�PDQXIDFWXULQJ�WHFKQLTXHV� 
· ,W�LV�D�GHVLJQ�WKDW�VWDQGV�WKH�WHVW�RI�WLPH��UHPDLQLQJ�SRSXODU�GHVSLWH�WKH�SDVVLQJ�RI�

\HDUV�� 
· ,W�LV�RIWHQ�UHFRJQLVHG�LPPHGLDWHO\�E\�FRQVXPHUV�� 
· ,W�LV�RIWHQ�HPXODWHG�FRSLHG�E\�RWKHU�GHVLJQHUV�� 

��������������3DVW�3DSHU�4XHVWLRQ 

7KH�DERYH�SURGXFWV��DPRQJ�RWKHUV��FKDQJHG�WKH�LQGXVWU\�ZLWK�WKHLU�LQQRYDWLYH�GHVLJQV��)RU�
H[DPSOH��7KH�L3RG·V�QHZ�WHFKQRORJ\�ZDV�JURXQG-EUHDNLQJ�DW�WKH�WLPH�DQG�EHFDPH�YHU\�SRSX�
ODU�ZLWK�FRQVXPHUV��DQG�RWKHU�FRPSDQLHV�PLPLFNHG�WKH�GHVLJQ�WR�WU\�DQG�DFFHVV�WKDW�WDUJHW�
PDUNHW��7KH�'\VRQ�YDFXXP�LV�DOVR�DQ�LFRQLF�SURGXFW�DV�LW�UHPRYHG�LVVXHV�IRXQG�LQ�SUHYLRXV�
YDFXXPV�H�J��YDFXXP�EDJV��SRRU�VXFWLRQ��HWF��DQG�PDGH�YDFXXPLQJ�PRUH�FRQYHQLHQW�IRU�FRQ�
VXPHUV��7KH�DHVWKHWLF�RI�WKHVH�SURGXFWV�DOVR�PDGH�WKHP�SRSXODU��DQG�RIWHQ�EHFRPH�
´WLPHOHVVµ�DQG�FRSLHG�E\�RWKHU�GHVLJQHUV� 



Regulations & Standards 
&RQVXPHU�SURWHFWLRQ�ODZV�DQG�OHJLVODWLRQ�DUH�ZKDW�D�ULJKWV�D�FRQVXPHU�KDV�WR�EH�SURWHFWHG�
DJDLQVW�GHIHFWLYH�SURGXFWV��DQG�ZKDW�FRPSDQLHV�KDYH�WR�IROORZ�WR�KDYH�SURGXFWV�VROG�LQ�
GLIIHUHQW�FRXQWULHV��$OO�FRPSDQLHV�PXVW�DELGH�E\�WKHVH�ODZV�RU�IDFH�OHJDO�FRQVHTXHQFHV� 

���������������3DVW�3DSHU�4XHVWLRQ 

:KDW·V�WKH�GLIIHUHQFH�EHWZHHQ�FRS\ULJKW��SDWHQW�DQG�WUDGHPDUN" 
&RS\ULJKW�LV�WKH�SURWHFWLRQ�RI�OLWHUDU\�DQG�DUWLVWLF�ZRUNV�VXFK�DV�
ERRNV��YLGHRV��PXVLF��HWF� 
$�5HJLVWHUHG�GHVLJQ�SURWHFWV�WKH�DSSHDUDQFH�RI�D�SURGXFW�H�J��VKDSH�
DQG�DHVWKHWLF��7KLV�FDQ�EH�UHQHZHG�HYHU\���\HDUV�XS�WR�D�WRWDO�RI����
\HDUV�SURWHFWLRQ� 
$�7UDGHPDUN�SURWHFWV�D�EUDQG�GHILQLWLRQ��LGHQWLW\��VXFK�DV�ORJRV��VOR�
JDQV��HWF� 
$�3DWHQWV�SURWHFWV�DQ�LQWHQWLRQ�RU�SURFHVV��DQG�VWRSV�RWKHU�FRPSD�
QLHV�FRS\LQJ�WKH�ZD\�VRPHWKLQJ�ZRUNV��7KLV�FDQ�UHQHZHG�DIWHU���
\HDUV�DQQXDOO\� 



Product Requirements 
3URGXFW�UHTXLUHPHQWV�DUH�ZKDW�D�SURGXFW�KDV�WR�PHHW��PXVW�GR� 
&RPPRQ�UHTXLUHPHQWV�DUH� 
 

· )XQFWLRQ�–�ZKDW�D�SURGXFW·V�SXUSRVH��MRE�LV 
· )HDWXUHV�–�ZKDW�PDNHV�D�SURGXFW�XQLTXH�DQG�VHOODEOH 
· 3HUIRUPDQFH�–�KRZ�ZHOO�LW�FRPSOHWHV�LWV�IXQFWLRQ 
· 7DUJHW�0DUNHW�–�KRZ�LW�DSSHDOV�WR�LWV�FXVWRPHUV 
· :RUNLQJ�(QYLURQPHQW�–�KRZ�LW�LV�VXLWDEOH�IRU�ZKHUH�LW�ZLOO�EH�XVHG 
· &RQVWUDLQWV�–�ZKDW�LV�PXVW�GR�RU�PXVW�QRW�GR 
· $HVWKHWLFV�–�ZKDW�LW�ZLOO�ORRN�OLNH 
· (UJRQRPLFV�–�KRZ�LWV�FRPIRUWDEOH�DQG�VDIH�WR�XVH 
· /LIHF\FOH�–�ZKDW�HQYLURQPHQWDO�LPSDFW�LW�PDNHV��DQG�KRZ�WKDW�FDQ�EH�UHGXFHG� 

$FWLYLW\ 
 
�� /LNH�WKH�H[DPSOH�RI�WKH�FDU�DERYH��GR�D�PLQG�PDS�RI�WKH�SURGXFW�UHTXLUHPHQWV�RI�D�ODS�

WRS� 
�� &RPSDUH�DQG�FRQWUDVW�WKHVH�UHTXLUHPHQWV�IRU�WKH�ODSWRS��ZLWK�D�GHVNWRS�FRPSXWHU�–�

ZKDW�DUH�WKH�VLPLODULWLHV"�7KH�GLIIHUHQFHV" 
�� :KDW�ZRXOG�EH�WKH�FKDQJHV�PDGH��WR�D�SHUVRQDO�ODSWRS�WR�PDNH�LW�VXLWDEOH�WR�EH�D�ZRUN��

EXVLQHVV�ODSWRS"�([SODLQ�ZK\�WKHVH�FKDQJHV�PLJKW�EH�PDGH� 



Scales of Production 
2QH-RII�3URGXFWLRQ 
7KLV�LV�WKH�PDQXIDFWXUH�RI�RQH�LWHP 
7KLV�LWHP�FDQ�EH�FXVWRP�PDGH��GHVLJQHG��EHVSRNH�PDQXIDFWXUH�� 
 
+RZ�FDQ�\RX�WHOO�LW·V�RQH-RII�SURGXFWLRQ" 

· 6SHFLDOLVHG�FRPSDQLHV��LWHPV 
· 6SHFLDOLVW�PDWHULDOV 
· +LJK�TXDOLW\�LWHPV 
· 6NLOOHG�ZRUNHUV 
· ([SHQVLYH 

%DWFK�3URGXFWLRQ 
 
7KLV�LV�ZKHUH�VPDOO�TXDQWLWLHV�RI�LGHQWLFDO�LWHPV�DUH�PDGH�
���V-����V�� 
7R�HQVXUH�DOO�LWHPV�DUH�LGHQWLFDO��MLJV��PRXOGV�DQG�WHPSODWHV�
WR�DLG�ZRUNHUV� 
 
+RZ�FDQ�ZH�WHOO�LW·V�EDWFK�SURGXFWLRQ" 

· 6PDOO�TXDQWLWLHV�RI�SURGXFWV 
· 0L[�RI�ZRUNHUV�DQG�DXWRPDWLF�PDFKLQHU\ 
· ´6WDWLRQVµ�RI�ZRUNHUV��FUHDWLQJ�DQG�DVVHPEOLQJ�WKH�

SURGXFWV 

0DVV�3URGXFWLRQ��+LJK-9ROXPH�3URGXFWLRQ� 
 
7KLV�LV�ZKHUH�ODUJH�TXDQWLWLHV�RI�SURGXFWV�DUH�PDGH�
�������V-�������V�� 
7KHUH�DUH�RIWHQ�DVVHPEO\�OLQHV��IRU�WKH�PDLQ�SURGXFW��DQG�
VXE-DVVHPEO\��IRU�VPDOO�SLHFHV�DQG�FRPSRQHQWV�� 
 
+RZ�FDQ�ZH�WHOO�ZKHQ�LW·V�PDVV�SURGXFWLRQ" 

· +HDYLO\�DXWRPDWHG 
· /DUJH�SURGXFW�RXWSXW 
· 6WDQGDUGLVHG��LGHQWLFDO�SURGXFWV 



Scales of Production 

&RQWLQXRXV�3URGXFWLRQ 
7KLV�LV�ZKHQ�ODUJH�TXDQWLWLHV�RI�SURGXFWV�LV�SURGXFHG�
��������V��� 
+RZHYHU��XQOLNH�0DVV�3URGXFWLRQ�WKLV�LV�QHYHU�HQGLQJ�
SURGXFWLRQ�H�J��SRZHU�SODQWV 
 
+RZ�FDQ�ZH�WHOO�ZKHQ�LW·V�FRQWLQXRXV�SURGXFWLRQ" 

· +HDYLO\�DXWRPDWHG 
· /DUJH�SURGXFW�RXWSXW 
· 6WDQGDUGLVHG��LGHQWLFDO 
· ´1HYHU�HQGLQJµ�SURGXFWLRQ 

$FWLYLW\ 
 
�� *LYH���H[DPSOHV�RI�SURGXFWV�PDGH�XVLQJ�HDFK�VFDOH�RI�SURGXFWLRQ� 
�� :K\�ZRXOG�DYDLODELOLW\�RI�PDWHULDOV�EH�LPSRUWDQW�WR�0DVV�3URGXFWLRQ" 
�� :K\�LV�RQH-RII�SURGXFWLRQ�H[SHQVLYH" 
�� ,I�\RX�ZHUH�WR�PDNH�D�OLPLWHG�HGLWLRQ�SURGXFW��ZKDW�VFDOH�RI�SURGXFWLRQ�ZRXOG�\RX�XVH�

DQG�ZK\" 

-XVW-LQ-WLPH�SURGXFWLRQ��-,7� 
 
7KLV�LV�ZKHQ�SURGXFWV�PDGH�WR�RUGHU��EXW�FDQ�EH�XVHG�LQ�
FRQMXQFWLRQ�ZLWK�DQ\�RWKHU�VFDOH�RI�SURGXFWLRQ 
7KHUH�LV�QR�QHHG�IRU�ZDUHKRXVH�VSDFH��DV�PDWHULDOV��
SDUWV�DUH�RUGHUHG�ZKHQ�QHHGHG� 
 
+RZHYHU��LI�WLPLQJV�DUH�ZURQJ��RUGHUV�DUH�GHOD\HG�WKHUH�
LV�D�ELJ�ILQDQFLDO�LPSDFW 



Manufacturing Considerations 
:KHQ�PDQXIDFWXULQJ�D�SURGXFW��WKHUH�DUH�VHYHUDO�FRQVLGHUDWLRQV�WKDW�QHHG�WR�EH�SODQQHG�
IRU��7KHUH�FRQVLGHUDWLRQV�RIWHQ�LQFOXGH� 
 

· 6WDQGDUG�&RPSRQHQWV 
· 6WRFN�)RUPV 
· 6XSSO\�&KDLQV 
· 'XUDELOLW\�DQG�0DLQWHQDQFH 
· 3URGXFW�6DIHW\ 
· &RVWV�DQG�%XGJHW 

([DPSOHV�RI�VWDQGDUG�FRPSRQHQWV�ZRXOG�EH��QXWV��EROWV��KLQJHV��SDQHO�SLQV�DQG�VFUHZV��HWF� 

6XSSO\�&KDLQV�DUH�WKH�SURFHVV�D�SURGXFW� JRHV� WKURXJK� � IURP�VRXUF�
LQJ�WKH�PDWHULDOV�WR�EHLQJ�GLVWULEXWHG�WR�WKH�FRQVXPHU� 

$�VWDQGDUG�FRPSRQHQW�LV�XVXDOO\�DQ�LQGLYLGXDO�SDUW�RU�FRPSR�
QHQW��PDQXIDFWXUHG�LQ�WKRXVDQGV�RU�PLOOLRQV��WR�WKH�VDPH�
VSHFLILFDWLRQ��7KHVH�DUH�RIWHQ�ERXJKW�LQ�EXON�DQG�VDYHV�FRP�
SDQLHV�PRQH\��UDWKHU�WKDQ�WKHP�WU\LQJ�WR�PDNH�WKHLU�RZQ� 
7KH�VL]HV�RI�VWDQGDUG�FRPSRQHQWV�DUH�RIWHQ�LQWHUQDWLRQDOO\�
UHFRJQLVHG��PDNLQJ�PDQXIDFWXULQJ�HDVLHU�WR�FRPPXQLFDWH� 

$�VWRFN�IRUP�LV�ZKHQ�D�UDZ�PDWHULDO�KDV�EHQ�PDFKLQHV�SURFHVVHG�LQWR�D�
VWRFN�VWDQGDUG�VL]H��VKDSH�RU�IRUP��7KLV�FDQ�EH�HDVLO\�XVHG�GXULQJ�PDQX�
IDFWXULQJ�RQ�D�SURGXFWLRQ�OLQH� 
/LNH�VWDQGDUG�FRPSRQHQWV��EX\LQJ�LQ�WKHVH�VWRFN�IRUPV�LV�RIWHQ�HDVLHU�DQG�
FKHDSHU�WKDW�FRPSDQLHV�WU\LQJ�WR�FUHDWH�WKHLU�RZQ�DQG�DUH�LQWHUQDWLRQDOO\�
UHFRJQLVHG� 

([DPSOHV�RI�VWRFN�IRUPV�ZRXOG�EH��VKHHW�RI�DOXPLQXP��DFU\OLF�URG��SLQH�
GRZHO��VKHHW�RI�0')��HWF� 

6XSSO\�FKDLQV�DUH�HIIHFWHG�E\�PDQ\�WKLQJV��LQFOXGLQJ� 
 

· 6PDOOHU�OHVV�HTXLSSHG�IDFWRULHV�ZRXOG�LPSDFW�WKH�DPRXQW�RI�SURGXFWV�\RX�FRXOG�PDNH� 
· $YDLODELOLW\��FRVW�RI�PDWHULDOV� 
· $PRXQW�RI�ZDUHKRXVH�VWRUDJH��EXGJHW�WR�EX\�UHQW�ZDUHKRXVH�VSDFH� 
· 6L]H�RI�GLVWULEXWLRQ�WHDP�ZRXOG�HIIHFW�KRZ�PDQ\�SURGXFWV�DQG�GLVWDQFH�RI�SURGXFW�

WUDYHO� 



Manufacturing Considerations 
3URGXFW�VDIHW\�LV�D�NH\�FRQVLGHUDWLRQ�RI�DQ\�GHVLJQHU��3URGXFWV�FDQ�EH�PDGH�WR�EH�VDIH��LQ�D�
YDULHW\�RI�ZD\V��,QFOXGLQJ� 
 

· &RQVLVWHQWO\�SDVVHG�WHVWLQJ�DQG�VWDQGDUGV��%ULWLVK�DQG�(XURSHDQ� 
· 1RQ-WR[LF�ILQLVKHV�DQG�PDWHULDOV 
· 6XLWDEOH�IRU�WKH�PDUNHW��DJH�DSSURSULDWH��HWF�� 
· (UURU�3URRILQJ 
· 6XLWDEOH�ZDUQLQJV�DQG�LQVWUXFWLRQV 

 
3URGXFWV�QRW�EHLQJ�VDIH�FDQ�UHVXOW�LQ�D�UDQJH�RI�FRQVHTXHQFHV��ZKLFK�GH�
VLJQHUV�REYLRXVO\�ZDQW�WR�DYRLG��7KHUH�FRXOG�EH�SXEOLF�SURGXFW�UHFDOOV��
ZKLFK�DV�ZHOO�DV�EHLQJ�H[SHQVLYH�WR�GR�FDQ�FDXVH�D�SRRU�UHSXWDWLRQ��WR�FXVWRPHUV��7KHUH�
FRXOG�DOVR�EH�ODZ�VXLWV�ZKLFK�FDQ�UHVXOW�LQ�ILQHV�DQG�HYHQ�FULPLQDO�FKDUJHV� 

$FWLYLW\ 
 
�� *LYH�DV�PDQ\�H[DPSOHV�DV�\RX�FDQ��IRU�ZD\V�WKDW�D�FDU�FDQ�EH�PDLQWDLQHG� 
�� :KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�D�VWDQGDUG�FRPSRQHQW�DQG�D�VWRFN�IRUP" 
�� :K\�ZRXOG�D�FRPSDQ\·V�UHSXWDWLRQ�EH�LPSRUWDQW�WR�WKHLU�EXVLQHVV" 

+RZ�'XUDEOH�VRPHWKLQJ�LV��LV�KRZ�ORQJ�WKDW�SURGXFW��PDWHULDO�FDQ�ODVW��*HQHUDOO\�WKH�PRUH�
GXUDEOH�VRPHWKLQJ�LV�WKH�EHWWHU� 
 
&XVWRPHUV�DQG�PDQXIDFWXUHUV�DUH�PRUH�OLNHO\�WR�EX\�D�GXUDEOH�SURGXFW�WKDQ�RQH�WKDW�LVQ·W�
JRLQJ�WR�ODVW��6R�RIWHQ�GHVLJQHUV�ZLOO�PDNH�SURGXFWV�WKDW�DUH�DV�GXUDEOH�DV�SRVVLEOH 

3URGXFWV�FDQ�EH�PDGH�PRUH�GXUDEOH�ZKHQ�WKH\�DUH�PDLQWDLQHG��7KLV�FDQ�EH�GRQH�E\� 
 

· 5HSDLULQJ 
· 5HSODFLQJ�SDUWV��GLVDVVHPEO\� 
· 1RW�RYHU-XVLQJ�D�SURGXFW��XVLQJ�LW�LQ�FRUUHFWO\ 
· 6WRULQJ�DQG�FDULQJ�IRU�D�SURGXFW�FRUUHFWO\ 

+RZHYHU��WKHUH�LV�VRPHWKLQJ�FDOOHG�3ODQQHG�2EVROHVFHQFH��7KLV�LV�ZKHUH�SURGXFWV�DUH�VXS�
SRVHG�WR�´GLHµ�DIWHU�D�FHUWDLQ�SHULRG�RI�WLPH 
 
7KLV�FDQ�EH�IRU�ORDGV�RI�GLIIHUHQW�UHDVRQV��LQFOXGLQJ��SURILW��QRW�DEOH�WR�PDNH�D�SURGXFW�ODVW�
DQ�H[WHQGHG�SHULRG��HWF� 

· ([DPSOHV�LQFOXGH��OLJKW�EXOEV��GLVSRVDEOH�FXWOHU\��SULQWHU�LQN��SKRQHV��HWF� 



Engineering Drawings 
(QJLQHHULQJ�GUDZLQJV��DUH�WHFKQLFDO�GUDZLQJV��WKDW�
VKRZ�KRZ�WR�PDNH�D�SURGXFW��$Q�HQJLQHHULQJ�GUDZLQJ�
ZLOO�DOZD\V�FRQWDLQ�VSHFLILF�PHDVXUHPHQWV��GHWDLOHG�
GUDZLQJV�DQG�WROHUDQFHV� 
 
7ROHUDQFHV� DUH� WKH�DOORZDQFHV�IRU�SURGXFWV�SDUWV�
PDWHULDOV�WR�QRW�PHHW�WKHLU�H[DFW�VL]LQJ� 
 
(�J��,I�D�SURGXFW·V�GLDPHWHU�LV��PP��WKH�WROHUDQFH�
PLJKW�EH����PP�–����PP� 

$FWLYLW\ 
 
�� 2Q�WKH�LPDJH�RQ�WKH�WRS�OHIW��FLUFOH�ZKHUH�WKH�WROHUDQFH�LV�VKRZQ�LQ�WKH�GUDZLQJ 
�� :KDW�ZRXOG�WKH�WROHUDQFH�EH�IRU�WKH�HTXDWLRQV�EHORZ" 
 
 
 
 
 
 
 
�� :K\�GR�ZH�XVH�WROHUDQF� HV" 

7ROHUDQFHV�H[LVW�EHFDXVH�LW�LV�H[WUHPHO\�GLIILFXOW�WR�JHW�WKH�H[DFW�PHDVXUHPHQW�HYHU\�WLPH��
DQG�QRW�DOORZLQJ�DQ\�YDULDWLRQ�FDQ�UHVXOW�LQ�D�KLJK�DPRXQW�RI�ZDVWH� 
+RZHYHU��D�SURGXFW�SDUW�PXVW�VWLOO�IXQFWLRQ�ZLWKLQ�WROHUDQFH� 

([DPSOH� 

 �7ROHUDQFH�LV��WKRXJK�GRHVQ·W�DS�
SHDU�RQ�DOO�GUDZLQJV�  �'LDPHWHU 

��PP ���PP 
 �:RXOG�PHDQ�WKDW�WKH�WROHUDQFH�LV��
���PP�–�����PP 

��PP 

��PP 

���PP 

���PP 



The Environment 
7KH���5·V 

'HVLJQLQJ�IRU�'LVDVVHPEO\�LV�ZKHQ�SURGXFWV�DUH�PDGH�WR�EH� WDNHQ�DSDUW� �7KLV�FDQ�EH�
XVHIXO�IRU�UHSDLULQJ�SURGXFWV��OLNH�FDUV��DV�WKH�EURNHQ�SDUW�FDQ�EH�WDNHQ�RXW�DQG�UHSODFHG�
ZLWK�D�QHZ�RQH� 
7KLV�LV�DOVR�XVHIXO�IRU�UHF\FOLQJ�SURGXFWV��DV�WKH�GLIIHUHQW�SDUWV�FDQ�EH�VHQW�WR�VSHFLILF�UH�
F\FOLQJ�FHQWUHV�UDWKHU�WKDQ�EHLQJ�WKURZQ�DZD\�DV�D�ZKROH� 
 
6RPH�H[DPSOHV�RI�PDNLQJ�D�SURGXFW�VXLWDEOH�IRU�GLVDVVHPEO\��ZRXOG�EH�WR�XVH�WHPSRUDU\�IL[�
LQJV��VFUHZV��HWF����XVLQJ�FRPSRQHQWV�WKDW�FDQ�EH�UHPRYHG�XVLQJ�FRPPRQ�WRROV�DQG�NHHSLQJ�
PDWHULDOV�VHSDUDWH�VR�WKH\�FDQ�EH�HDVLO\�UHF\FOHG� 

:RUG 0HDQLQJ 
5HXVH 8VLQJ�D�SURGXFW�DJDLQ��IRU�HLWKHU�WKH�VDPH�RU�D�GLIIHUHQW�SXUSRVH 

5HGXFH 1RW�XVLQJ�DV�PXFK�PDWHULDOV��SDUWV�LQ�SURGXFWV�DQG�SDFNDJLQJ 

5HIXVH 1RW�EX\LQJ�RU�XVLQJ�QRQ-HQYLURQPHQWDOO\�IULHQGO\�SURGXFWV 
5HF\FOH 5HSURFHVVLQJ�XVHG�PDWHULDOV�WR�PDNH�QHZ�SURGXFWV 
5HWKLQN &RQVLGHULQJ�EHWWHU�PDWHULDOV��PDQXIDFWXULQJ�SURFHVVHV�DQG�ZD\V�WR�

PDNH�SURGXFWV��WKDW�PDNH�OHVV�RI�DQ�HQYLURQPHQWDO�LPSDFW 

5HSDLU )L[LQJ�D�SURGXFW�UDWKHU�WKDQ�WKURZLQJ�LW�DZD\ 

6XVWDLQDEOH� UHVRXUFHV�DUH�RQHV� WKDW�FDQ�EH�PDLQWDLQHG�RYHU� WLPH�H� J� � WUHHV�FDQ�EH�UH-
SODQWHG�DQG�UH-JURZQ�DIWHU�EHLQJ�FXW�GRZQ� 
 
6XVWDLQDEOH�UHVRXUFHV�DUH�PHDQW�WR�KDYH�DV�OLWWOH�LPSDFW�RQ�WKH�HQYLURQPHQW�DV�SRVVLEOH� 
 
'HVLJQHUV�FDQ�HQVXUH�WKHLU�GHVLJQV�DUH�VXVWDLQDEOH�E\� 
 

· &KRRVLQJ�VXVWDLQDEOH�PDWHULDOV 
· *LYLQJ�DSSURSULDWH�GLVSRVDO��UHF\FOLQJ��LQVWUXFWLRQV 
· 0DQXIDFWXULQJ�SURGXFWV�LQ�OHVV�RI�DQ�LPSDFWIXO�ZD\ 

1RQ-UHQHZDEOH�UHVRXUFHV�LQFOXGH�SODVWLFV�DQG�PHWDOV� 

5HQHZDEOH�UHVRXUFHV�DUH�PDWHULDOV�WKDW�FDQ�EH�UH-JURZQ��UH-EUHG��VR�ZH�GRQ·W�UXQ�RXW� 
 
([DPSOHV�LQFOXGH� 

· :RRGV 
· 3DSHU 
· &RWWRQ 
· /HDWKHU 



The Environment 
5HVRXUFH�'HSOHWLRQ�LV�ZKHQ�UHVRXUFHV�DUH�EHLQJ�XVHG�DW�D�IDVWHU�SDFH�WKDQ� WKH\� FDQ�EH�
UHSODFHG 
7KLV�WKHQ�PHDQV�WKHUH�LV�QR�PRUH�RI�WKDW�QDWXUDO�UHVRXUFH�OHIW� 
5HVRXUFH�GHSOHWLRQ�FDQ�KDSSHQ�WR�ERWK�UHQHZDEOH�DQG�QRQ-UHQHZDEOH�UHVRXUFHV� 
 
3URGXFW�/LIHF\FOH�LV�ZKDW�HQYLURQPHQWDO� LPSDFW�D�SURGXFW�PDNHV�RYHU� LWV� OLIH� WLPH� �,Q�
FOXGLQJ� 
 

· ,PSDFW�RI�PDWHULDOV 
· ,PSDFW�RI�SURFHVVHV 
· 3URGXFW�0LOHV��KRZ�IDU�D�SURGXFW�KDV�WR�WUDYHO�WR�JHW�IURP�IDFWRU\�WR�FRQVXPHU� 
· ,PSDFW�ZKLOH�LQ�XVH 
· ,PSDFW�ZKHQ�GLVSRVHG�RI���5V�� 

 

$�/LIHF\FOH�$QDO\VLV�LV�ZKHQ�D�GHVLJQHU�ORRNV�DW�D�SURGXFW·V�LPSDFW�DQG�FRQVLGHUV�ZKDW�FDQ�
EH�LPSURYHG�WR�PLQLPLVH�LW·V�LPSDFW� 

����������3DVW�3DSHU�([DPSOH�–��:RUWK���PDUNV�� 

 

7R�JDLQ�WRS�PDUNV�LQ�WKLV�DQVZHU�
\RX�QHHG�WR�LQFOXGH��0XOWLSOH�ZHOO-
H[SODLQHG�SRLQWV��VSHFLDOLVH�WHUPV��
JRRG�UDQJH�RI�H[DPSOHV�DQG�DFFX�

UDWH�VSHOOLQJ��SXQFWXDWLRQ�DQG�
JUDPPDU 



The Environment 
6\PEROV�DUH�RIWHQ�XVHG�WR�KHOS�FRPPXQLFDWH�ZLWK�PDQXIDFWXUHUV�DQG�FXVWRPHUV�DERXW�
WKH�HQYLURQPHQWDO�LPSDFW�RI�SURGXFWV� 

$FWLYLW\ 
 
�� 'UDZ�WKH�7LG\�PDQ�V\PERO 
�� :KDW�LV�UHVRXUFH�GHSOHWLRQ" 
�� 1DPH���UHQHZDEOH�HQHUJ\�VRXUFHV�DQG�QDPH���QRQ-UHQHZDEOH�HQHUJ\�VRXUFHV 
�� *LYH�H[DPSOHV�RI�KRZ�WKH��UV�FDQ�EH�XVHG�LQ�UHDO-OLIH�H�J��UHGXFLQJ�SDFNDJLQJ�RQ�(DVWHU�

HJJV 

6\PERO 1DPH�RI�6\PERO 3XUSRVH�RI�6\PERO 

 5HF\FOLQJ�6\PERO 7KH�SURGXFW��PDWHULDOV�WKH�SURGXFW�LV�
PDGH�IURP�FDQ�EH�UHF\FOHG 

 )RUHVW�6WHZDUGVKLS�
&RXQFLO�6\PERO 

7KH�PDWHULDOV�XVHG�IRU�DUHQ·W�KDUPLQJ�WKH�
ZRUOG·V�UDLQIRUHVWV��7KH\�DUH�PHHWLQJ�KLJK�

HQYLURQPHQWDO�DQG�VRFLDO�VWDQGDUGV� 

 7KH�*UHHQ�'RW 8VHG�LQ�(XURSH�WR�VKRZ�WKH�PDQXIDFWXUHU�
KDV�PDGH�D�ILQDQFLDO�FRQWULEXWLRQ�WR�UHF\�

FOLQJ�SDFNDJLQJ�LQ�(XURSH 

 7LG\�PDQ�6\PERO (QFRXUDJHV�XVHUV�WR�GLVSRVH�RI�ZDVWH�FRU�
UHFWO\ 

 5HF\FOLQJ�&RGH 7R�LQGLFDWH�WKH�PDWHULDO�XVHG�FDQ�EH�UHF\�
FOHG 

 (8�'LUHFWLYH 7KLV�KHOSV�VKRZ�FRQVXPHUV�KRZ�HQHUJ\�HI�
ILFLHQW�D�SURGXFW�LV 

 (QFRXUDJLQJ�(OHF�
WURQLFV�5HF\FOLQJ 

6KRZV�VRPH�SURGXFWV��FKHPLFDOV�FDQ·W�EH�
SXW�LQ�WKH�ELQ�DQG�QHHG�WR�EH�GLVSRVHG�RI�

D�FHUWDLQ�ZD\ 
 



Materials 

7KHUPRSODVWLFV��3ODVWLFV� WKDW�FDQ�EH�UHKHDWHG�DQG�UHVKDSHG�DQ� LQILQLWH�DPRXQW�RI�
WLPHV� 
 
7KHUPRVHWWLQJ�SODVWLFV� � 3ODVWLFV� WKDW�RQFH�KHDWHG�DQG�VKDSHG�FDQ·W�EH�UHPRXOGHG��7KH\�
DUH�SHUPDQHQWO\�VKDSHG�DQG�DUH�LQFUHGLEO\�KHDW�UHVLVWDQW� 



Materials 

1DWXUDO�7LPEHU��:RRGV�WKDW�DUH�QDWXUDOO\�JURZQ� L� H� � IURP�WUHHV�  
 
6RIWZRRGV��:RRGV�WKDW�KDYH�FRPH�IURP�D�&RQLIHURXV�7UHHV� �7KHVH�WUHHV�DUH�(YHU�
JUHHQ�DQG�GRQ·W�ORRVH�WKHLU�OHDYHV��NHHS�JURZLQJ�LQ�:LQWHU� 
 
+DUGZRRGV��:RRGV�WKDW�FRPH�IURP�'HFLGXRXV�7UHHV� �/RRVH�WKHLU� OHDYHV�DQG�VWRS�JURZ�
LQJ�LQ�ZLQWHU��6WDUW�JURZLQJ�DQG�SURGXFH�IUXLW�IORZHUV�LQ�6SULQJ� 
 
0DQ-0DGH�%RDUGV��0DQXIDFWXUHG�XVLQJ�ZRRGV�DQG�DGKHVLYHV� �7KH\�DUH�QRW�QDWXUDO�  



Materials 
)HUURXV�0HWDO��&RQWDLQ�,URQ�DQG�DUH�PDJQHWLF�DQG� FDQ�UXVW�  
 
1RQ-)HUURXV�0HWDO��'R�1RW�FRQWDLQ�,URQ� � DUH�QRW�PDJQHWLF�DQG�WDUQLVK�  
 
$OOR\V��$�PL[WXUH�RI���RU�PRUH�PHWDOV� LQ�RUGHU� WR�JDLQ� WKH�EHVW� LI� WKHLU�SURSHUWLHV�  

0RGHOOLQJ�0DWHULDOV�DUH�RQHV� WKDW�DUH�FRPPRQO\�XVHG�WR�PRGHO� DQG�PDNH�SURWRW\SHV�
ZLWK��&RPPRQ�PRGHOOLQJ�PDWHULDOV�LQFOXGH� 

· 3DSHU 
· &DUG 
· %OXH�)RDP 
· &OD\ 

· 3RO\VW\UHQH 
· 0') 
· 3RO\PRUSK 



How to Answer Exam Questions 

��0DUN�4XHVWLRQV�–�,GHQWLI\�QDPH�ODEHO� 
��0DUN�4XHVWLRQV�–�,GHQWLI\�DQG�H[SODLQ��GHILQH� 

   3DVW�3DSHU�4XHVWLRQV� 
 

��0DUN�4XHVWLRQV�–�,GHQWLI\��H[SODLQ�DQG�JLYH�DQ�H[DPSOH� 

3DVW�3DSHU�4XHVWLRQ 



How to Answer Exam Questions 

��PDUN�4XHVWLRQV�–�2IWHQ�,GHQWLI\��ODEHO���LWHPV� 
��PDUN�4XHVWLRQV�–�2IWHQ�,GHQWLI\��ODEHO���LWHPV� 

  3DVW�3DSHU�4XHVWLRQV� 
 



How to Answer Exam Questions 
��0DUN�4XHVWLRQV�–�([WHQGHG�ZULWLQJ�SLHFH��QHHGLQJ�GHWDLO��PXOWLSOH�H[DPSOHV�
DQG�XVH�RI�NH\�WHUPV��7KLV�LV�WKH�RQO\�TXHVWLRQ�LQ�WKH�SDSHU�WKDW�PDUNV�
6SHOOLQJ��SXQFWXDWLRQ�DQG�JUDPPDU� 

 3DVW�3DSHU�4XHVWLRQV� 
 



Treasure Hunt 



Treasure Hunt 2 



Treasure Hunt 3 
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