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IKJMLONQP+RSPUTVROP/WQXYT[Z\P+]1^`_aX`^bJcPedfNQP\ROP5gh_QPiTVLO_QP+]S]3Z\jlkQ_mLn]\oqprP\X`P\Z\LnRSjl_Q^sZfT[]O]SP+tvuQXbwx^`]1jl_QPfj[JyLnNQP\t{z
| _QPiT'LnXsw�uQkQ^sXsLxT[_~}�Z+T[ROP@JckQX`Xbw�]SjlX`}QP\ROP\}�u�jmT[RS}�df^sX`XeW�P+RhJcjlROt�deP\X`X�JcjlRvw[PiT[RS]+�/T�]OX`j[WQWQ^`Xbw
T[_Q}aN�T[]hLn^sXswrTV]O]OP\tvuQXsP+}auyjmTVRO}rdf^`XsX~ZiTVkQ]OP/jl_Q�lj[^`_Q�-WQRSjluQX`P\t�]1TV_Q}rJ�T[^`XskQROP\]�jl_x^`_QjlW~WyjlRhLnkQ_~P
j�Z+ZiTV]O^`j[_Q]+z
�CNQ^`]�]OP\Z\Ln^sjl_�df^sX`X�Z+j��[P+R<LONQP�u�TV]O^`Z\]<j[J�P+X`P\Z\LOROjl_Q^sZ�TV]O]OP\tvuQXbwy�rW~ROjlW�P+R�]OjlXs}QP+RS^`_Q��LnP\Z�N��

_Q^s��k~P[o�Z+j[t�W�jl_QP\_�L/tajlkQ_mLn^s_Q�vLnP\Z�NQ_Q^s��k~P[o�T[_Q}%Z+jltaW�jl_QP+_mLfW�jlXYTVRO^sLO^`P\]+z
�3wGJcjlXsX`j�df^`_Q��LnNQPx^`_~]SLnRSkQZ\LO^`jl_~]�TV_Q}D�[kQ^`}QP\X`^s_QP+]�WQRSP+]SP+_mLnP\}�NQP+RSP[o�wljlk7df^`XsX�t�T[�[Prwlj[kQR

X`^bJcP�tajlROP�P\_V�hj�wmT[uQXsP�dfNQP+_{}QP+uQk~�l�l^`_~�xLO^`taP�ROj[X`X`]�T[ROjlk~_Q}�z | ROkQXsP�j[J�LnN�kQtvu%^`]CLnNQTVL/TU�hjlu
t�T�w{L�T[�VPxjl_QPrNQjlk~R�Lnj�]OjlXs}QP+R\o�uQk~L-^bJ LONQP+RSPr^`]-T5ta^`]SLnT[�[PVo�^sL�LnT[�[P\]¢¡�N~jlkQRO]�LOj�kQ_Q}QjQz |
X`^bLOLOX`PUP¤£�LnRnTxZiTVROP�df^`XsXM]nTi�[P¢w[jlk{LO^`taP�^`_5LnN~P¢Xsjl_Q�rRSkQ_�z
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º�^s�lkQROP7¡~zb»7]ONQj�df]HWQRSjlW�P+R%]OjlXs}QP+RS^`_Q�>LnP\Z�NQ_Q^s��k~P[z¼�CNQP�}~^YT[�lROT[t ]SNQj�df]½LnN~P7LO^`W�j[JvLnN~P
]Oj[X`}QP\RO^`_~�´^`RSjl_Hu�P+^`_~�´^`_Q]SP+RhLnP+}�^s_�LOj�LnN~P¹�hjl^`_mLU]OkQZ�N�LnN�T'L�^sL¹LnjlkQZ�N~P+]�u�j[LnNHLONQPvX`P+T[}Gu�P+^`_~�
]Oj[X`}QP\ROP+}�¾[¿�À�LnNQP-]Ok~RSJ�T[Z\P¢jVJ®LONQP¢Á3Â�uyjmTVRO}�z
�CNQP+_Mo�]SjlX`}QP\R�^`]1T[W~WQX`^sP+}x^`_mLnj�LONQPÃ�hjl^`_mL+o�¿MÄ'Å~Lnj�LnN~P/^sROjl_x}Q^sROP\Z\LnXbwlz®�CNQ^`]�deT�w[omLnNQPf]Oj[X`}QP\R

^`]1taP+XbLnP+}½Æ+ÇvÅÉÈ�Ê®Ë�Ä'ÌÉ¿�Å�o�T[_Q}�uyj[LON�taP\LnT[X�]OkQRhJ�T[Z+P\]ej[JyLnNQP1�hjl^`_mLUÍcLONQP/X`PiTV}�T[_~}�LnN~PUÁ ÂÎW�T[}�Ï
T[RSP5NQPiTVLOP+}>LnjHLONQP5_QP\Z+P+]S]nT[Rhw�LnP+taW�P+RnT'LnkQRSP�LnjGu�jl_Q}�Z�NQP\t�^sZiT[XsXsw�df^sLON�LnNQP5]SjlX`}QP\R+zD�CNQP
]Oj[X`}QP\Redf^`XsXytaP+XbLe^s_�LOjvLnNQPUNQjlX`P�T[_Q}5]ON~jlkQX`}´ÐQX`XÑLnNQP�NQj[X`PUP\_mLn^`RSP+Xbwlz | ^sRejlRe�mT[WQ]�^s_�LnN~P�NQjlX`P
ZiTV_{Z+T[kQ]OP¢]SLnTVLn^sZ�}Q^`]SZ�N�T[RS�lP+]CdfNQ^sZ�N{t�Tiw5}�T[t�T[�lP�]SjltaP¢Z\jltaWyjl_~P+_mLn]\z
º�^`�[kQROP�¡~zÓÒa]ON~jÔdf]�LONQP�LÕw�WQ^sZiT[X�ROP\]OkQXbLUjVJ T�u�T[}½]OjlXs}QP+R��hjl^`_mL+z/�CN~^`]¹ÐQ�lkQROP�]ONQj�df]�dfN�T'L

N�T[W~WyP\_Q]½^bJ<LnN~PD]SjlX`}QP\R�^`]ÎgSW�T[^s_�LOP+}Qp�jl_mLnj�LnNQP5�hjl^s_�L{TVJÉLOP+R%uyP\^`_Q��T[WQW~X`^`P\} Lnj�LONQP7^`ROj[_
}Q^sROP+Z@LnXbwlz¢�CNQPx]OjlXs}QP+R�NQT[]{gSu�T[XsX`P+}½kQW�oÖp{RSP\JckQ]S^`_Q�´LOj%u�jl_Q}Hdf^bLnNGLnN~PrW�T[}�ÍcdfNQ^sZ�N�}Q^`}G_QjVL
ROP\Z+P\^s�lP¢P+_~jlkQ�lN%NQPiT'L/JcRSjlt×LONQP-^`RSjl_ÑÏ@z
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Soldering iron positioned
so that tip touches both the pad
on the PC board and the component
lead coming through the hole

Feed solder on opposite side
from soldering iron so that
the solder is melted into
the joint.

º�^`�lk~ROP-¡~zb»l�1Á�ROjlW�P+R�,�j[X`}QP\RO^`_~�r�®P\Z�NQ_Q^`��kQP

If you feed the solder into the
soldering iron rather than the joint,
the solder will ball up, refusing to
bond with the improperly heated
PC board pad.

º�^s�lkQROP-¡�z Ò���IÕtaWQRSjlWyP\R�,�jlXs}QP+RS^`_Q�r��P+Z�NQ_~^`��kQP



����� ����������	�
�� ����� ����� � ! #%��& 	�����������)+*�� Ò��
� ^sLON´LnNQ^s]3LnP\Z�NQ_Q^s��k~P¢^s_´ta^`_Q}�o�WQXsPiT[]SP�ROPiTV}´LnNQPUJcj[X`X`j�df^s_Q�<Xs^`]SL3j[J�W�jl^`_mLnP\RO]CTVuyjlk�L�P+XsP+Z¤�

LnRSjl_Q^sZ+]�TV]O]OP\tvuQXbwlz | XsX®jVJ LONQP+]SPr^sLOP+ta]UT[RSPv^`taW�jlRSLnT[_mL�T[_~}Hdf^`X`X�NQP\X`WH}~P\�lP\X`jlW��lj�j�}½]O��^sX`X`]
^`_%T[]S]OP\tvuQXsw��
»lz���P+P\WGLnNQPr]SjlX`}QP\RO^s_Q�5^`RSjl_HLn^sWQ]�Tid�TiwHJcRSjlt P@�lP\RSw�LnNQ^s_Q��P@£�Z+P\W~L¢LnNQPrW�jl^`_mL�LOj5uyPr]SjlXb�
}QP\ROP\}�z��CNQP�^`ROj[_%^s]�È�Ä'Å�T[_Q}½Z+T[_½P+T[]O^sXsw5}QT[t�TV�lP�W�T[RhLn]+oÑZ+T[kQ]OP�uQkQRS_Q]+o�jlRfP\�[P+_H]hL�T[RhL
TvÐ�RSP[z���P+P+W�LnN~P¢]SjlX`}~P+RO^s_Q�x^`RSjl_5^`_�^sLO]CNQjlXs}QP+R�dfNQP\_½^bLC^`]f_Qj[Lfu�P+^s_Q�xNQP+Xs}�z

Ò�z	�½TV�[P ]OkQRSP LON�TVL�LnNQP\ROP1^`]�Tf}�T[taW�]SWyjl_~�lP T��VT[^sXYT[u~X`PÃkQ]SP+}<Jcj[R�Z+X`P+T[_Q^s_Q�fj�
aT[_Q}¢Ln^`_~_Q^`_Q�
LONQPrLn^`WMz+,�jlXs}QP+RS^`_Q�5^s]�u�T[]O^sZiT[XsXsw{T5Z�NQP+ta^`Z+T[XÃWQRSj�Z\P+]S]<T[_~}DP@�lP+_�T5]Ot�T[X`X�T[t�j[kQ_mL�j[J
Z\jl_mL�T[ta^`_�TV_�LO]CZiT[_%WQRSP\�lP\_mL�Tx�lj�j�}<�hjl^s_mLCJcROjlt×uyP\^`_Q�xt�T[}QP[z

¡~z | XsdeT�w�]¹t�T[�VP<]SkQROP¢LnN�TVL/LnN~P�Ln^sW½^s]�Å�ÌÉ¿�¿MÊOÀ¢dfNQP\_½LnNQP�^`RSjl_½^s]¹jl_Mz/�C^s_Q_Q^s_Q��W~ROj[LOP+Z\LO]
LONQP�Ln^`W%T[_~}%^st�W~ROj��lP\]/N~PiTVLfLnROT[_Q]hJcP+R+z
��jCLn^`_�LONQP1^`RSjl_�o�Z+XsPiT[_�LONQP�Ln^sW-T[_Q}�df^`W�P�^sL�j[_�T�}QT[t�W-]SWyjl_~�lP1T[_Q}�LnN~P+_¢^`tat�P\}Q^YTVLOP+Xbw
taP+XbL�]Oj[t�P¢JcROP+]SN�]OjlXs}QP+R�j[_�LOj´LnNQPvLO^`W�z��CN~PvLn^`W½]ONQjlk~X`}Gu�Pv]ONQ^s_mwGT[_Q}GZ\jmTVLOP+}Hdf^sLON
]SjlX`}QP\R+z
IKJ�LnN~P�^`RSjl_�N�TV]�uyP\P+_�^`}~X`PfJcjlR�T<dfNQ^sX`PVo~T[Xbd�Tiw�]CZ+XsPiT[_´T[_Q}´LnN~P+_5ROP¤�KLO^`_�LONQPULn^sW´u�P\JcjlRSP
Z\jl_mLn^`_�kQ^s_Q�Qz

� zf�CNQP5LO^`WQ]rj[J/LnN~P%^sROjl_~]xT[ROP�_Q^sZ��[P+X �ÕWQX`TVLnP\}�o1]Oj�}Qj7_Qj[LrÐ�XsP´LnNQP\t jlRvLONQP�WQROj[LOP+Z@Ln^s�[P
WQX`TVLn^s_Q�vjl_�LnN~P-LO^`WQ]�df^sX`XyuyP-ROP\t�j��[P+}�z

� z |�
 Ä��bÀ���Ä��bÀ�Ê��®Ë�Ä'ÌÉ¿�Å�^`]�T¹�hjl^`_mL�dfNQP\ROP¢T[_�T[^sReuQk~uQuQX`P�j[RCj[LnNQP\R�^`taWQkQRS^sLÕwaN�T[]CP\_mLnP+RSP+}
LONQP¹�hjl^s_�L¹}QkQRS^`_Q��Z+j�jlX`^s_Q�Qz¹ÂejlX`}½]OjlXs}QP+R1�hjl^`_mLn]¹ZiT[_½uyPv^s}QP+_mLO^sÐ�P\}Humw{LONQP+^sRU}QkQXsX�TV_Q}
taj[LOLOX`P\}{Ð�_Q^s]ON�z-�CNQP<]OjlXs}QP+R�}~j�P\]�_Qj[L��QjÔd T[_~}HdfRnT[W�T[RSjlkQ_Q}HLONQP<LOP+ROta^`_QT[X®Xs^`�VP<^sL
]SNQjlkQXs}�z
ÂejlXs}��hjl^s_�LO]CT[RSP�uQRO^bLOLOX`P�TV_Q}5t�TV�[P�W�j�j[ReP+XsP+Z@LnRO^sZiT[XyZ+jl_~_QP+Z@Ln^`j[_�z��®jvÐ�£´]SkQZ�N½T¹�hj[^`_mLio
T[W~WQXsw´LONQP-Ln^`W{TVL/LnNQPC�hjl^s_�L/kQ_mLO^`X�LnN~P�]SjlX`}QP\R¹RSP@�Kt�P\XsLn]fTV_Q}���j�df]¹^`_mLnjxLnNQP-LnP\ROta^`_�TVX z
IKJ T´Z\jlX`}H]SjlX`}~P+R �hj[^`_mL�RSPiT[WQW�PiTVRO]+oMROP+taj��lPv]SjlX`}~P+R¹df^bLnNH}~P+]Oj[X`}QP\RO^`_~�´WQkQtaW�o�T[_~}HROP¤�
]SjlX`}QP\R�LnNQP��hjl^s_mLiz

� z���j�_~j[LÃNQj[X`}<LONQP�^`RSjl_rT[�lT[^`_Q]hL�LONQP®�hjl^s_�L�JcjlR�TV_vP@£�LnP\_Q}QP\}�W�P+RS^`j�}<j[JÑLn^st�PUÍ�tajlRSP3LnNQT[_
»��/]OP\Z+jl_Q}~]�Ï@om]S^`_QZ\Pet�T[_mw¢P+X`P\Z\LOROjl_Q^sZ3Z\jltaWyjl_~P+_mLn]®jlR�LONQP�WQRS^`_mLnP\}<Z\^`ROZ\kQ^sL®u�jmT[RO}�^sLO]OP+XbJ
Z+T[_�u�P´}�T[t�T[�lP\}�umw�W~ROjlXsjl_Q�lP\}�oÃP@£�Z\P+]O]S^s�[P5NQPiTVL+zH��j�jHt<kQZ�N�NQP+TVLrZiTV_�ZiT[k~]OP´LnN~P
LORnT[Z\P+]fjl_�LnNQP-WQRS^`_mLnP\}%Z\^`RSZ+kQ^bLfuyjmTVRO}5LnjxuQkQRS_{j�
�z
��^sj�}QP\]+oQIhÂe]\oÑT[_Q}�LnROT[_Q]O^s]SLOjlRO]/T[RSP�W�T[RSLO^`Z\kQXYT[RSXsw�]OP\_Q]O^bLn^s�[P�LnjxNQPiT'L¹}QT[t�TV�lP[z

Ø�zfIKL-^s]��lj�j�}GWQROT[Z\LO^`Z\PvLnj´Ln^s_G]SLORnT[_Q}~P+}�df^`ROP<uyP@JcjlROPr]SjlX`}QP\RO^s_Q�´Lnj5j[LONQP+R�Z\jltaWyjl_~P+_mLn]\z
��j�Ln^`_vLONQPCdf^`RSP[olÐ�RS]SL1]SLORO^sWxLONQPf^`_Q]SkQXYT'Ln^`j[_vT[_Q}xLÕdf^`]hL�LnNQPC]hLnROT[_Q}Q]\z | WQWQXbwvNQP+TVL�df^sLON
LONQP-]OjlXs}QP+RS^`_Q�r^sROjl_%T[_Q}�XsP\LCLnN~P¢]SjlX`}~P+R���j�d u�P\LÕd3P+P\_½LnNQP-]hLnRnTV_Q}Q]+z
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�~z | JÉLnP+R3T-Z+jltaWyj[_QP+_mL3N�T[] uyP\P+_�]SjlX`}~P+ROP\}�o�Z+X`^sWaLONQP/Z+jltaWyj[_QP+_mL � ] X`PiTV}Q]�ÍÉdf^`RSP+] Z+jlta^`_Q�
jlk�LUj[J�LONQP<Z\jltaWyjl_~P+_mL¤Ï/T�deTiw{JcRSjlt LnN~P<WQRS^`_mLnP\}HZ+^sROZ+k~^sL¹uyjmTVRO}�z���PiTi�lPxTVuyjlk�L�T����� �j[J1LONQPxX`PiTV}G]SLn^sZ���^`_Q�5jlk�L-j[J1LnNQPxu�jmT[RO}Mz � NQP\_DZ\X`^`W~WQ^`_Q�aLnNQPxXsPiT[}Q]\o
	\¾ 
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IKLÃLnT[�[P\]3TVuyjlk�L�LnP\_rLn^`taP+]�T[]�X`j[_Q�ULnj�}~P+]Oj[X`}QP\R�T�Z+jltaW�jl_QP+_mLÃLON�T[_r^bL�}Q^`}�Lnj�]Oj[X`}QP\RÃ^sL�^`_vLnN~P
Ð�RS]SL¹WQXYT[Z\P[z3�CNQ^`]/^`]/Tx�lj�j�}%ROPiTV]Ojl_%LnjauyP¢ZiT[RSP\JckQX�T[_~}%LnT[�[P�jl_QP � ]fLn^`taP�dfNQP\_GT[]O]SP+tvu~X`^`_~�
u�jmT[RO}~]+�MN~jÔd3P\�[P+R\o�P+RORSjlRO]/df^`XsX�^s_QP\��^bL�T[uQXbw5j�Z+Z+k~R+o�TV_Q}H^sL � ]¹^`taWyj[RSL�TV_�LfLOj���_Qj�d NQj�d LOj�Ð~£
LnN~P+t%z
�CNQP1WQRO^st�TVRSw¹ROPiTV]Ojl_Q]�JcjlRMWyP\RSJcjlRSt�^s_Q��}QP\]OjlXs}QP+RS^`_Q�/T[RSP�ROP+taj���^`_Q�fT[_-^s_QZ+jlRSROP\Z\LnXbwm�ÕWQX`T[Z+P\}

Z+j[t�W�jl_QP\_�L+omROP\t�j���^`_Q�-T�uQk~RO_mLS�Kjlk~L1Z+j[t�W�jl_QP\_�L+o�T[_Q}xROP\t�j���^`_~�¢]SjlX`}~P+R�JcRSjlt�T�Z+j[X`}r]Oj[X`}QP\R
�hjl^s_�LCLOjrLnRSw5T[�mT[^s_´df^sLnN5JcRSP+]ON%]Oj[X`}QP\R+z
��dej/taP\LnN~j�}Q]�jVJ�}~P+]Oj[X`}QP\RO^`_~�fT[ROP�tajl]SL�Z+jltat�j[_���}QP\]OjlXs}QP+RS^`_Q�CWQk~t�WQ]�T[_~}¢}~P+]Oj[X`}QP\RO^`_~�

df^`Z��Ñz �ej[LON{jVJ®LONQP+]SP<T[RSP-Ti�[TV^`XYTVuQX`P/JcROjlt LONQP � zÓÒlØ��v]SLnT�
®z
�®j%kQ]SP�T5}QP\]OjlXs}QP+RS^`_Q��WQk~t�W�o�Ð�RS]SL-XsjmT[}GLnNQPrW~kQt�W7umwG}QP\WQROP\]O]O^s_Q��LnNQPxWQXskQ_Q�lP\R�kQ_mLn^`X

^sL/X`TVLnZ�NQP\]+z('�RnT[]SW{LnN~P�WQk~t�W{^`_%jl_QP<NQT[_Q}HTV_Q}{LONQP<]SjlX`}QP\RO^s_Q��^sROjl_�LnN~P�j[LONQP+R\oMTV_Q}HT[W~WQXsw
NQP+TVLfLnjxLnNQP¢u�T[}r�hjl^`_mL+z�� NQP\_{LONQP�]SjlX`}~P+Rft�P\XsLO]+oQ��kQ^sZ���Xbw�ROP\t�j��lP-LnN~P�]SjlX`}QP\RO^s_Q�x^`ROj[_{TV_Q}
uQRS^`_Q��^`_�LONQPUW~kQt�W�^`_ajl_QPUZ\jl_mLn^s_�k~jlkQ]�taj[Ln^sjl_�z®�®RS^`�l�lP\R�LnNQP�W~kQt�WaLnj�]OkQZ���kQW�LnN~PU]Oj[X`}QP\R
dfNQ^sX`P�^sL�^`]C]SLO^`XsX�t�j[XsLnP\_�z
| }Q}~^`_Q�½T[}Q}Q^bLn^`j[_�T[X�]Oj[X`}QP\R�Lnj½T%LOROjlkQu~X`P+]SjltaP-�hjl^s_mL<Z+T[_�u�P�NQP\X`W~Jck~X3^s_�ROP\t�j���^`_~�{LnN~P

XYTV]SLCLnROT[Z+P\]¹jVJ�]SjlX`}QP\R+z �CNQ^`]Cd3jlRO��]/uyP\ZiT[k~]OP-LnNQP¢T[}Q}~^sLn^sjl_�T[Xy]OjlXs}QP+RfNQP\X`WQ]CLONQP�N~PiTVLfLnj ��j�d
JckQXsXsw¢^`_mLnj�LONQPÃ�hjl^`_mL+z®�CNQP/T[}~}Q^sLO^`jl_�TVX�]SjlX`}QP\R�]ONQj[kQX`}ru�PfT[WQWQXs^`P\}xT[_Q}x}QP+]SjlX`}~P+ROP\}�TV]���k~^`Z���Xsw
T[]fW�jl]O]S^`uQXsP[z ��jl_ � LCdeT[^sLCJcjlR�LONQP-]OjlXs}QP+R�LOjxZ+j�jlX�j�
Gu�P\JcjlRSP-TVLOLOP+taW~Ln^s_Q�vLnja]Ok~Z��5^sLfTideT�w[z
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df^`XsX�_Qj[LU]SLn^sZ��5Lnj���P �Qjl_�oM]Sj�LnN~P<}QP\]OjlXs}QP+RS^`_Q��jlWyP\RnTVLO^`jl_%]ON~jlkQX`}{]OkQZ���LnN~P<]Oj[X`}QP\RU^`_mLOj�LnN~P
u�j�}~w´j[J®LONQP-WQkQtaW�z
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Good BadBad Ugly

º�^s�lkQROP�¡~zÓ¡��3º®XYTVL/Âej[t�W�jl_QP\_�L	�%jlkQ_mLn^s_Q�

Good Bad Ugly

º®^`�lkQRSP-¡~z � ���¹WQRS^`�lNmL¹ÂejltaW�jl_QP+_mL �{jlk~_�LO^`_Q�

�{jl]hL�ROP\]O^s]SLnj[RO]¹T[_Q}½}~^`j�}QP+]/tvkQ]hLUu�P�tajlkQ_mLOP+}½k~WQRO^s�lNmL/dfN~^`X`P-j[LONQP+RS]Ut�Tiw5XYTiw �ÑTVL+z�IKJ
]OWQT[Z+P�N�TV]CuyP\P+_�WQROj���^`}~P+}5LnjrtajlkQ_mL�LONQP�Z+jltaW�jl_QP+_mL ��TVLio~LONQP+_�}Qjr]SjQo�T[_~}´LnRSw�Lnjr�VP+P+W%^sL
T[]fZ+Xsjl]OP�LOjaLONQP-uyjmTVRO}%T[]fWyj[]O]O^suQX`PVz1IKJÃ_Qj[L+oQLnNQP\_a�hkQ]hL/uyP\_Q}{j[_QP�XsPiT[}�j��lP\R¹WQT[RnT[XsX`P\XyLnjxLnN~P
Z+j[t�W�jl_QP\_�L+oÑT[_Q}�tajlkQ_mLfLnNQP-Z+j[t�W�jl_QP\_�LCLO^`�lNmLOXswlz

,�P+P�º�^s�lkQROP\]f¡~zq¡aTV_Q}½¡�z � JcjlRCZ\XYT[RS^sÐ�Z+TVLn^sjl_�z
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�CNQ^s]�]OP+Z@Ln^sjl_�W~ROj���^`}QP\]3T�uQRS^`P@Jy^s_mLnROj�}QkQZ@Ln^sjl_vLnj�LnN~P+]OP/Z+j[t�W�jl_QP\_�LO]�df^sLnNvLONQPf�ljmT[X~j[JyLOPiT[Z�N��
^`_~�xw[jlk%NQj�d LnjxWQRSjlW�P+ROXbw´^s}QP+_mLn^bJÉw5T[_~}{^s_Q]SLnT[X`X�LnNQP\]OP¢W�T[RSLO]CdfNQP+_{uQkQ^`Xs}Q^`_~�<LnNQP-u�jmT[RS}Q]+z

���������������������� "!$#&%"�(' ) Ä��b¾��@ÌÉÅ�Ç�RSP\JcP+RS]CLnjvLnN~P¢Z\jl_QZ\P+W~LfLnNQTVLCt�T[_mw´P+XsP+Z@LnROj[_Q^`Z�Z\jltaWyjV�
_QP\_�LO]fT[ROP¹_Qj[Le]Sw�t�taP\LORO^sZUP+XsP+Z@LnRO^sZiT[XsXsw[z | W�jlX`T[RO^+*+P+}a}QP@��^sZ+P�N�TV]�T<RS^`�lNmLedeTiw´TV_Q}�T�dfROj[_Q�
deT�w�Lnj�u�P½tajlkQ_mLOP+}�z Á�jlXYT[RS^,*\P+}ÎZ\jltaWyjl_~P+_mLn]�LON�TVL´T[ROPHtajlkQ_mLOP+} u�TVZ���deT[RS}Q]5df^`X`Xf_QjVL
d3jlRO�Ño�T[_Q}�^`_�]Sjlt�P�Z+T[]OP\]/df^sX`X�u�P�}�T[t�T[�lP\}�jlRft�Tiw´}QT[t�TV�lP�j[LnN~P+RCW�T[RhLn]fj[J�LnNQP-Z\^`ROZ\kQ^sL+z
�CNQP-JcjlX`XsjÔdf^s_Q�vZ\jlt�W�jl_QP\_mLn]/T[ROP-TVXsdeT�w�]/Wyj[XYT[RS^,*+P\}��

- }Q^sj�}~P+]¢Í �54 ��]+o�RSP+�lk~XYT[RC}Q^sj�}~P+]+o~j[LnNQP\RCLÕw�W�P+]nÏ
- LORnT[_Q]S^`]hLnjlRS]
- ^s_�LOP+�lROTVLnP\}�Z+^`RSZ+kQ^bLn]
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Â�T[W�T[Z\^sLOjlRO]<T[ROP5TV_�^`_mLnP\ROP\]SLn^s_Q�HZ+T[]OPVo�uyP\ZiT[kQ]SP5]OjltaP´TVROP´W�jlXYTVRO^,*\P+}�dfNQ^`XsP�j[LONQP+RS]rT[RSP
_Qj[L+z	º�jlRhLnkQ_QTVLnP\XswloCLONQP+RSPG^`]5T�RSkQX`PV��XYTVRO�lPHZ+T[W�T[Z\^sLOjlRO]�ÍÉ�VT[X`kQP\]H»���º�T[_~}��[ROPiT'LnP+RnÏ�T[RSP
�lP\_QP+ROT[X`Xbw´W�jlXYT[RS^,*\P+}�o�dfNQ^`XsP�]Ot�T[X`XsP+R�j[_QP+]/T[RSP¢_~j[Liz

�/P\]O^s]SLnj[RO]{T[ROP7T��lj�j�} P@£~T[taWQX`P�j[JvT�_~jl_��ÕW�jlX`T[RO^+*+P+} Z\jltaWyjl_~P+_mLi��LnNQP@w }Qjl_ � L{ZiT[RSP
dfNQ^sZ�N�}Q^`RSP+Z@Ln^`j[_DP\X`P+Z@LnRS^`Z+^bLÕw ��j�df]�LONQROj[kQ�lNDLONQP+t%z��¹j�d3P\�[P+R+o�^s_7LONQP � z ÒlØ��%u�jmT[RS}�o�LONQP+RSP
T[RSP��nÊ �@Ì �@ÅÕÄ�� �~¾ 
�� ¾�
�Ê �@o�TV_Q}DLONQP+]SP�N�Ti�lP�_Qjl_��K]Sw�tat�P@LnRO^sZr^`_mLnP\RO_�TVXÃdf^`RO^s_Q��Z+jl_�Ð��lkQROTVLn^sjl_Q]+o
t�T[��^`_Q�vLONQP+t W�jlX`T[RO^+*+P+}´JcRSjlt�TrtajlkQ_mLn^s_Q�rWyj[^`_mLfj[J���^sP\d-z
������������������� !  
	 ��� !$#�
 % ����� � T[RS^`jlkQ]rP\X`P\Z\LnRSjl_Q^sZ{Z\jlt�W�jl_QP\_mLn]aN�Ti�lP{LONQP+^sRr�[TVX`kQP\]
t�T[RO�VP+}Gjl_½LONQP+t³^`_½}Q^ 
yP+RSP+_mLUdeTiw�]\z¢ºÑj[R/LONQPv]nTVt�P¢LÕw�W�Prj[J1Z\jlt�W�jl_QP\_mLioM]OTiwlo�T�RSP+]S^`]SLOjlR+o
LnN~P+ROP-Z\jlkQX`}�u�P-]OP\�[P+ROT[X�}Q^ 
yP+RSP+_mLfd�Tiw�]¹LON�TVLf^sLO]��VT[X`kQP�d3jlkQXs}�uyP-t�T[RO�VP+}�z
�CNQP�]OP\Z\LO^`jl_Q]Cj[_´ROP\]O^`]hLnjlRS]+oQRSP+]S^`]SLOjlR�W�TVZ���]\oÑT[_Q}5Z+T[W�T[Z\^sLnj[RO]eP¤£�WQXYT[^s_´NQj�d�LnjvRSPiT[}´LONQP+^sR

t�T[RO��^`_~�l]+z��ULnNQP\R%}~P\��^`Z\P+]+o-]SkQZ�N T[]%}Q^sj�}QP\]+oULORnT[_~]O^`]hLnjlRS]%T[_Q}�^`_mLnP\�lRnTVLOP+}�Z+^sROZ+k~^sLn]\o�T[RSP
ROP@JcP+RSP+_QZ\P+}½umw5LONQP+^sRCW�T[RSLf_�kQt<uyP\RO]+o�dfNQ^sZ�N½TVROP�WQRS^`_mLnP\}{jl_�LnN~P¢}~P\��^`Z\P¢WQT[Z��'T[�lP+]\z
� ��� %
� � � #��

�{jl]hLvRSP+]O^s]SLOjlRO]<T[ROPa]Ot�T[X`X�Z@w�X`^`_~}QRO^sZiT[X�}QP@��^`Z+P\]<df^sLON�Z\jlX`jlR �ÕZ\j�}QP\}DuQT[_Q}Q]�^`_Q}Q^sZiTVLO^`_Q�5LONQP+^sR
�VT[X`k~P[z | X`tajl]SL3T[XsX�j[J�LnN~P¹RSP+]O^s]SLOjlRO]3^`_�LONQP � z Ò[Ø�����^sLeT[RSP¹ROTVLnP\}�JcjlR �� deTVLOL+o�dfNQ^sZ�N´^`] T¢�[P+RhwX`j�d Wyj�d3P+R/RnTVLO^`_Q�~z��¹P\_QZ+P-LnNQP@w�T[RSP¢��kQ^bLnP�LO^`_mw5}QP@��^sZ+P\]+z
| JcP@d×RSP+]S^`]SLOjlRO]<T[ROP�tvkQZ�N>X`T[RO�lP\R+z | Ò�d�TVLSLvRSP+]O^s]SLOjlR<^s]<T½X`T[RO�[P�Z@w�Xs^`_Q}~RO^`Z+T[X�}QP@��^sZ+PVo

dfNQ^sX`P-T � d�TVLSL/ROP+]S^`]hLnjlRfN�T[]/TrXYTVRO�lPVoQROP\Z\L�TV_Q�lkQX`T[R�W�T[Z��'T[�[P[z
�CNQP¢XYT[RS�lP+]hLfROP+]S^`]hLnjlRS]�� ^s_5LnP+RSt�]CjVJ®deTVLOLnT[�lPVo�_Qj[LfROP\]O^s]SLn^b�lP��VT[X`k~P�� ]S^`taWQXsw�N�Ti�lP�LONQP+^sR

�VT[X`k~P/W~RO^`_mLOP+}ajl_aLONQP+t%z�º�jlR�P¤£QTVt�WQXsP[omLnN~PfLÕd3j<X`T[RO�[P[o � d�TVLSLio�Ø�z ��� RSP+]S^`]SLOjlRO] ^`_rLONQP � z ÒlØ��
��^sL/T[RSP-t�T[RS�[P\}%^s_5LnNQ^s]�J�T[]ONQ^sjl_�z

�ULnNQP\RUROP\]O^s]SLnj[RO]¹T[ROP¢XYT[u�P+XsX`P\}%k~]O^`_~�´T�]hL�T[_~}�T[RO} 
 Ä��`Ä�� 
 Ä+À�Ê@zC�CN~^`]/Z+jlXsjlRfZ+j�}QP�Z\jl_Q]S^`]SLO]
j[J3LnNQRSP+Px�[TVX`kQPxu�T[_~}Q]<WQXskQ]¢T%LOjlX`P\RnT[_QZ\Pxu�T[_Q}�z��CNQPaÐQRO]SL¢LÕd3jHj[JeLONQPxLnNQRSP+Px�[TVX`kQPxu�T[_~}Q]
JcjlRSt×LnN~P-�VT[XskQP�t�T[_mLn^`]S]nT~z��CN~P¢Ð�_QT[XM�VT[X`k~P�u�T[_Q}%^`]fT[_%P@£�W�jl_QP\_�L+z
IKL � ]�P+T[]O^sP+]SLaLnj7X`j�ZiT'LnP´LnN~P%LOjlX`P\RnT[_QZ\P{uQT[_Q}�ÐQRO]SL+z �CNQ^s]�^s]�T�taP\L�TVX`X`^sZ´]O^sXs�[P+RxjlRx�ljlXs}

Z+j[X`jlRSP+}�u�T[_Q}�z�IKJ�^bLx^`]x]O^sXs�lP\R+o LnNQP%ROP\]O^`]hLnjlRxN�TV]�TGLnjlXsP+ROT[_QZ+P�j[J<»�� �´�C^sJ¹^sLa^s]a�[jlX`}�o1LnN~P
ROP\]O^s]SLnj[R�N�T[]fT<LOjlX`P\RnT[_QZ\P�j[J � �´z�IKJ�LnNQP�LOjlX`P\RnT[_QZ\P�u�T[_~}%^s]�ta^`]O]S^`_Q�~o�LONQP�LnjlXsP+ROT[_QZ+PU^`]fÒ��!�5z
�CNQPvtajlROP¢]O^s�l_Q^bÐ�ZiT[_mL¹t�TV_�LO^`]S]nTxu�T[_Q}Hu�P+�[^`_Q]¹jlWQW�jl]O^bLnP-LnNQP¢LnjlXsP+RnTV_QZ+P¢u�T[_Q}Mz¹IKJÃLONQP+RSP

^`]C_~jaLOjlX`P\RnT[_QZ\P-u�T[_Q}�oQLONQP-t�j[ROP�]O^s�l_Q^bÐ�ZiT[_mL/t�T[_mLn^`]S]nTru�T[_~}{^s]�LnNQP¢jl_QP-_QP+T[ROP\RfLOjaT[_{P\_Q}
j[J�LnNQP-RSP+]O^s]SLOjlR+z
º�^`�[kQROP-¡~z � ]ONQj�df]fLnNQP-taPiT[_~^`_Q�rj[J®LnNQP-Z\jlX`jlRS]�kQ]SP+}½^s_�ROPiTV}Q^`_Q�xRSP+]O^s]SLOjlRO]\z
| JcP\d P¤£~T[t�W~X`P+]f]SNQjlkQXs}%t�T[�VP-LONQ^`]CZ\X`P+T[R+z
-#"%$�&%'�(�)*"%+-, .0/1)2$�354 �f»lo � � � � oQjlR-»i� � z
-7683�+9+:&%';)=<?>
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º�^s�lkQROP-¡�z � � �fP+]S^`]hLnjlRfÁ®T[Z��5IÕ_mLnP+RS_�T[X � ^`RS^`_Q�

� ��� %
� � � #���!���
D�

�fP+]O^s]SLOjlRrW�T[Z���]aT[ROP ��TVLio ROP\Z\L�TV_Q�lkQX`T[RvW�T[Z��'T[�[P+]rdf^sLON�TV_�w�dfNQP\ROP�JcROjlt ]O^ £�LnjGLOP+_�X`P+T[}Q]+z
�CNQP\ROP�T[ROP�LÕd3j�u�TV]O^`Z�LÕw�W�P+]/j[J®ROP+]S^`]hLnjlRfW�T[Z��Ñ�

-�� � �� ! � ���	�  "� � � ����
 ��^s]OZ+RSP\LOP¢RSP+]S^`]SLOjlRO]\�ÑkQ]Ok�TVX`Xsw�LnNQRSP+PVoQJcjlkQR+o�j[R�ÐQ�lP¢WyP\RfW�T[Z��'T[�lPVz
�CNQP\]OP�T[ROP-_QjVLfWyjlX`T[RO^+*+P\}�z

- ����� �����
� ��#&� % � !  �
 �/P\]O^`]hLnjlRS]�df^sLONGjl_QPrWQ^s_HLn^`P\}HLnjl�[P\LnN~P+R-T[_Q}GLONQPrj[LnN~P+R�WQ^s_
JcRSP+P[z | _mw�_�kQtvu�P+R JcROjlt�LONQROP\PULnj�_Q^`_QP¹ROP\]O^`]hLnjlRS]eW�P+R�WQT[Z��'T[�lP[z��CN~P+]OP-TVROPUW�jlX`T[RO^+*+P+}
Z\jlt�W�jl_QP\_mLn]+z%�CNQP´Z\jltat�jl_7�lRSjlkQ_Q}�]SNQjlkQXs}�u�P�t�T[RO�VP+}�umwDT½}QjVL<jlR�u�T[R¢umw�jl_~P
P\_Q}{jVJ®LONQP-W�T[Z��'T[�lPVz
º�^`�[kQROP-¡~z � ^`XsX`kQ]hLnRnT'LnP+]3LnNQP-^`_mLOP+RO_QT[XMdf^`RS^`_Q�rjVJÃT[_$�'�KWQ^`_5RSP+]O^s]SLOjlRfW�T[Z��´j[J®PiTVZ�N½]SLÕw�XsP[z
Âejltat�jl_�LOP+RSt�^s_�T[X�ÍcWyj[XYT[RS^,*+P\}ÑÏ�RSP+]S^`]SLOjlR�W�T[Z���]®T[ROP�k~]Ok�T[XsXsw¹t�TVRO�[P\}�df^sLnN¢T[_{g 4�pfu�P\JcjlRSP

LnN~P+^`R��VT[XskQP[o�^ zÖP[z�g 4 � Ø�� � p¢}QP+]S^`�l_�T'LnP+]eT � Ø�� � Z+jltat�j[_xLOP+RSt�^s_�T[XQRSP+]O^s]SLOjlR1W�T[Z��Ñz�IÕ]OjlX`TVLnP\}
P+XsP+taP+_mLfROP\]O^s]SLnj[R/WQT[Z���]UT[RSP-t�T[RS�[P\}�df^bLnN{T7g � oÖpaT[]f^`_�g � » � � zÖp
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Cathode Anode

º�^`�[kQROP�¡�z Ø��1�1w�WQ^`Z+T[X ��^`j�}QP�Á®T[Z��'T[�lP

Short lead indicates cathode.

Cathode Anode

Side View

(-) (+)

Flatted rim indicates cathode.

Cathode Anode

Bottom View

(-) (+)

º�^`�lk~ROP-¡~z �~��IÕ}QP\_�LO^sJÉw�^`_~� �54 � ��P+T[}Q]

� % � �����

��^`j�}QP\]UN�Ti�lPvLÕd3j5X`P+T[}Q]\o�ZiT[XsX`P\}{LnN~P�¾[¿MÄ+À�Ê¹T[_Q} 
 ¾[ÅÉÈ�Ä+À�Ê@z � NQP\_HLnNQPrTV_Qj�}~Pv^`]¹Z+jl_Q_~P+Z\LOP+}
Lnj�Wyjl]S^sLO^s�lP-�lj[XsL�TV�lP�df^bLnN½RSP+]SWyP\Z\L�LnjaLnNQP<ZiTVLONQj�}~P[oMZ\kQRORSP+_mL�Z+T[_ ��j�d LnNQRSjlkQ�lN{LnNQPv}~^`j�}QP[z
IKJÃW�jlX`T[RO^bLÕw�^s]CROP@�lP+RS]OP\}�oy_~j�Z\kQRORSP+_mL	�QjÔdf]CLONQROjlk~�lN%LONQP-}Q^`j�}QPVz
| }~^`j�}QP�WQT[Z��'T[�lP�k~]Ok�T[XsXswGW~ROj���^`}QP\]vT{t�T[RS��^s_Q�5LnN�T'L<^s]�Z\X`jl]SP+R-Lnj½j[_QP�XsPiT[}�LnNQT[_�LnN~P

j[LONQP+R¹Í T-u�T[_~}�T[RSjlkQ_Q}�T-Z\w�X`^s_Q}QRO^sZiT[X~W�T[Z��'T[�lPVo�JcjlR�P¤£~T[t�W~X`P�Ï¤zÃ�CNQ^s] t�T[RS�[P+}aX`P+T[}a^`]1T[Xbd�Tiw�]
LnN~P 
 ¾[ÅÉÈ�Ä+À�Ê@z
º�^`�[kQROP-¡~zÓØv]ONQj�df]¹TxLÕw�WQ^sZiT[XM}Q^`j�}QP�W�T[Z��'T[�[P[z
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������^`]�T[_�T[Z+RSjl_mw�t�JcjlR½gSX`^s�lNmL-P+ta^sLSLn^`_~�%}~^`j�}QP[oÖpH]Oj½^sL¢]ONQj[kQX`}D_Qj[LvZ\jltaP�T[]�T{]SkQROW~RO^`]SP
LnNQTVL � 4 ��]¢T[RSPr}Q^`j�}QP+]�LOj�jQz | _ �54 ��]-ZiTVLONQj�}QPx^`]�t�T[RO�VP+}7P+^sLONQP+R-umw7T5]Ot�T[X`X �ÑTVL-P+}~�lP
T[Xsjl_Q�vLnN~P¢Z\^`RSZ+kQtxJcP+RSP+_QZ\P¢jVJ®LONQP-}Q^`j�}QP�ZiTV]O^`_~�QoQjlRCLnN~P¢]SNQjlRhLnP+Rfj[J�LÕd3j�XsPiT[}Q]\z
º�^`�[kQROP-¡~z �r]ONQj�df]¹TxLÕw�WQ^sZiT[X � 4 � W�T[Z��'T[�lPVz
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Pin 1 Pin 7

Pin 8Pin 14

Notch marking

º�^s�lkQRSP�¡~z �~�1�®jlW � ^`P\d j[J3» � �ÕW~^`_ ��I Á

M

Motorola 68HC11A0

Pin 1 Marking

º®^`�lkQRSP-¡~zb»��~����jlW � ^`P@d j[J � ÒÔ�KWQ^`_�Á ��ÂCÂ

� ��� � � #&! � ��� � % # � 	�%"���

IÕ_mLnP\�lRnTVLOP+}HZ\^`RSZ+kQ^bLn]+o�jlR/IhÂe]+oyZ+jltaP�^s_HTx�[TVRO^`P@LÕw�j[J�W�TVZ��VTV�lP<]hLÕw�XsP+]\z¹��d3j´Z+j[t�tajl_�LÕw�W�P+]\o
u�j[LnN�j[J�dfNQ^`Z�N{T[RSP¢k~]OP+}%^`_5LONQP � z Ò[Ø��vuyjlT[RO}�}QP\]O^`�[_�oÑT[ROP-Z+T[X`XsP+}´LnN~P ��� ) ÍcJcjlR¢À �~¾����ÕÌÉ¿ � ÌÉ¿MÊ
�~¾ 
�� ¾�
�ÊOÏ@o~T[_Q}�LnNQP ) �����ÎÍÉJcjlR � �b¾��@Å�Ì 
 �`ÊO¾mÀ�ÊOÀ 
 È�Ì � 
 ¾�� �¤Ì Ê��OÏ¤z
IÕ_{u�j[LON´LÕw�W�P+]\o�Txt�T[RS��^s_Q�vjl_5LONQP�Z+jltaW�jl_QP+_mLfW�TVZ��VTV�lP-]O^`�[_Q^sÐ�P\]agSWQ^s_G»iprj[J�LnNQP�Z\jltx�

W�jl_QP+_mL � ]¢Z+^sROZ+k~^sLiz<�CNQ^`]-t�T[RO��^`_~�5t�TiwGu�PaT�]St�TVX`X�}~j[Lio�_Qj[LOZ�N�o�jlR�RO^s}Q�lPr^`_GLONQPxW�T[Z��'T[�lPVz
| JÉLOP+R¹WQ^`_7»v^`]/^`}~P+_mLn^bÐ�P+}�oÑWQ^s_½_�kQtvu�P+RS^`_Q��WQROj�Z+P\P+}Q]U]OP+��kQP\_mLn^YTVX`Xsw�^s_HTaZ+jlkQ_mLOP+Rh�KZ+Xsj�Z��mdf^`]SP
J�T[]SNQ^`jl_%T[RSjlkQ_Q}5LONQP-Z�NQ^`W%W�T[Z��'T[�lPVz
º�^`�[kQROPU¡~z �v]SNQj�df]CLnNQP�LÕw�WQ^sZiT[Xyt�T[RS��^`_Q��jl_%T���I Á�W�TVZ��VTV�lP[z1º�^s�lkQRSP�¡~zb»��v^`]eTv}QRnTidf^s_Q�

j[J�LnNQP¢Á ��ÂCÂ W�T[Z��'T[�[P[z
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u�P\JcjlRSP¢]SjlX`}~P+RO^s_Q�Qz
��!$��!�� %"� ��#��
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kQ]Sk�T[XsXswHW�jlX`T[RO^+*+P+}½P@£�Z+P\W~L<JcjlR�]SWyP\Z+^`T[XÃZiTV]OP+]\�ÃT[XsX�LnN~PaP\X`P\Z\LnRSjlXsw�LO^`Z+]U^`_GLnNQP � zÓÒlØ��´��^bL
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Z+T[W�T[Z\^sLnj[RO]fT[RSP�TVXsdeT�w�]fW�jlXYT[RS^,*\P+}�z
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