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<<?>?GB? 
 

 GZklhysbc�ijZdlbdmf�ij_^gZagZq_g�^ey�klm^_glh\�ki_pbZevghkl_c�
©Ijh_dlbjh\Zgb_� b� l_ogheh]by� jZ^bhwe_dljhgguo� kj_^kl\ª�� ©Dhgkljmb�
jh\Zgb_� b� l_ogheh]by� we_dljhggh-\uqbkebl_evguo� kj_^kl\ª�� \uihegyx�
sbo�pbde�eZ[hjZlhjguo�jZ[hl�ih�^bkpbiebg_� ©BgnhjfZpbhggu_� l_ogh�
eh]bb�ijh_dlbjh\Zgby�WKª��Z�lZd`_�fh`_l�[ulv�bkihevah\Zg�\�dmjkh\hf�b��
^biehfghf� ijh_dlbjh\Zgbb�� Hkgh\gZy� p_ev� ijZdlbdmfZ� aZdexqZ_lky� \�
bamq_gbb�f_lh^h\��fZl_fZlbq_kdbo�fh^_e_c�b�bgkljmf_glZevguo�kj_^kl\�
ijh_dlbjh\Zgby�WK�gZ�kbkl_fghf��j_]bkljh\hf��eh]bq_kdhf��ko_fhl_ogb�
q_kdhf�b�dhgkljmdlhjkdhf�mjh\gyo��\�hk\h_gbb�jZaebqguo�\b^h\�ZgZebaZ��
\uihegy_fuo� ijb� fh^_ebjh\Zgbb� gZ� wlbo� mjh\gyo�� Z� lZd`_� khklZ\Z� b�
nmgdpbhgZevguo�oZjZdl_jbklbd�K:IJ�DesignLab��ihemq_gbb�gZ\udh\�jZ�
[hlu�k�K:IJ�DesignLab�b�k�kbfmeylhjhf�PSpice�\�qZklghklb��EZ[hjZlhj�
gu_� jZ[hlu� \uihegyxlky�njhglZevguf�f_lh^hf�� b� ij_^iheZ]Z_lky�� qlh�
klm^_glu� \uihegyxl� \h� \j_fy�eZ[hjZlhjguo�jZ[hl�g_[hevrhc�ijh_dl�b�
ihemq_ggu_�gZ\udb�jZ[hlu�k�K:IJ�DesignLab�ijbf_gyl�\�dmjkh\hf�b�^b�
iehfghf�ijh_dlbjh\Zgbb��<�ijZdlbdmf_�ijb\_^_gh�djZldh_�hibkZgb_�f_�
lh^bdb�ijbf_g_gby�^hklZlhqgh�keh`gh]h�bgkljmf_glZ��dhlhjuf�y\ey_lky�
K:IJ� DesignLab�� b� ij_^iheZ]Z_lky�� qlh� ^hihegbl_evgmx� bgnhjfZpbx�
klm^_glu�ihemqZl�ba�ebl_jZlmju��gZ�dhlhjmx�bf_xlky�kkuedb� 

 
 

���FH>?EBJH<:GB?�WE?DLJHGGUO�KJ?>KL< 
 

�����Ijhp_^mju�b�mjh\gb�ijh_dlbjh\Zgby�WK 
 
P_ev�ijh_dlbjh\Zgby�we_dljhgguo�kj_^kl\��WK���-�jZajZ[hldZ�hibkZ�

gby�h[t_dlZ�ijh_dlbjh\Zgby� �l_ogbq_kdhc�^hdmf_glZpbb���iha\heyxs_]h�
ba]hlh\blv�WK��Ijhp_kk�ijh_dlbjh\Zgby��khklhbl�\�fgh]hdjZlghf�ijbf_�
g_gbb�ijh_dlguo�ijhp_^mj��j_amevlZlhf�jZ[hlu�dZ`^hc�ba�dhlhjuo�y\ey�
_lky�ijh_dlgh_� j_r_gb_�� ijhf_`mlhqgh_�beb� hdhgqZl_evgh_��Ijh_dlgu_�
ijhp_^mju�h[jZamxl�ke_^mxsb_�deZkku�>�@� 

���Kljmdlmjguc�kbgl_a�–�i_j_oh^�hl�ih\_^_gq_kdh]h�hibkZgby�h[t_d�
lZ�d�_]h�kljmdlmj_��l�_��k\yaZgghc�kh\hdmighklb�kljmdlmjguo�ijbfblb\h\�
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�we_f_glh\���gZijbf_j� we_dljbq_kdhc� ko_f_�WK��Ijb� wlhf� hlukdb\Z_lky�
hilbfZevgZy� \�g_dhlhjhf� kfuke_� kljmdlmjZ��gZijbf_j�� hilbfZevgZy� lh�
iheh]by�i_qZlghc�ieZlu� 

��� :gZeba� –� bkke_^h\Zgb_� k\hckl\� hibkZgby� h[t_dlZ�� <uihegy_lky�
qZs_�\k_]h�kj_^kl\Zfb�fh^_ebjh\Zgby� 

���IZjZf_ljbq_kdZy�hilbfbaZpby�–�hij_^_e_gb_�gZbemqrbo�agZq_gbc�
\g_rgbo�iZjZf_ljh\�h[t_dlZ��gZijbf_j��[ukljh^_ckl\by��iml_f�\Zjvbjh�
\Zgby� \gmlj_ggbo�iZjZf_ljh\� we_f_glh\� kljmdlmju� �gZijbf_j��iZjZf_l�
jh\� eh]bq_kdbo� we_f_glh\� beb� we_dljhjZ^bhwe_f_glh\�� [_a� baf_g_gby�
kljmdlmju� 

H[uqguc�rZ]� ijhp_kkZ� ijh_dlbjh\Zgby� –� wlh� kljmdlmjguc� kbgl_a�
g_dhlhjh]h�hibkZgby�h[t_dlZ�k�ihke_^mxsbf�_]h�ZgZebahf��b��\hafh`gh��
iZjZf_ljbq_kdhc� hilbfbaZpb_c��� KgZqZeZ� ^ey� h[t_dlZ� nhjfbjm_lky�
nmgdpbhgZevgh_�hibkZgb_��\g_rg__�hibkZgb_�gZ�hkgh\_�dhgp_ipbb�©q_j�
gh]h� ysbdZª��� AZl_f� iml_f� ^_dhfihabpbb� wlh� hibkZgb_� ij_h[jZam_lky� \�
kbkl_fm� k\yaZgguo� kljmdlmjguo� we_f_glh\� �gZijbf_j�� we_dljbq_kdmx�
ko_fm�� 

<�ijhp_kk_�ijh_dlbjh\Zgby�ihke_�ijbf_g_gby�hq_j_^ghc�ijh_dlghc�
ijhp_^mju�kljmdlmjgh]h�kbgl_aZ�m\_ebqb\Z_lky�kl_i_gv�^_lZebaZpbb�hib�
kZgby�h[t_dlZ���Ij_h[jZah\Zgby��hibkZgby�h[t_dlZ�ijh_dlbjh\Zgby�g_kml�
g_� lhevdh�dhebq_kl\_gguc��gh�b�dZq_kl\_gguc�oZjZdl_j��qlh�ijb\h^bl�d�
h[jZah\Zgbx� ke_^mxsbo� mjh\g_c� Z[kljZ]bjh\Zgby� ^ey� hibkZgby�pbnjh�
\uo�WK� >��� �1@�� kbkl_fguc��j_]bkljh\uc��eh]bq_kdbc� �\_glbevguc��� ko_�
fhl_ogbq_kdbc��dhgkljmdlhjkdbc�ZiiZjZlguc�mjh\_gv�b�dhgkljmdlhjkdbc�
fbdjhmjh\_gv��\_glbevguc�� 

Hkgh\ghc�ijbagZd��ih�dhlhjhfm�hlebqZxlky�mjh\gb�^jm]�hl�^jm]Z��– 
wlh�[Zah\u_�kljmdlmjgu_�ijbfblb\u�dZ`^h]h�mjh\gy��Ih^jh[g__�wlhl�\h�
ijhk�[m^_l�jZkkfhlj_g�\�i�i������– 1.7. 

GZ�dZ`^hf�mjh\g_�hibkZgb_�h[t_dlZ�ijh_dlbjh\Zgby�fh`_l�[ulv�ih�
\_^_gq_kdbf� b� kljmdlmjguf�� DZ`^uc� mjh\_gv� fh`gh� hoZjZdl_jbah\Zlv�
bkoh^gufb�^Zggufb�b� j_amevlZlZfb�ijh_dlbjh\Zgby�� Z� lZd`_� jZagh\b^�
ghklyfb�ijbf_gy_fuo�ijh_dlguo�ijhp_^mj� 

<�bkoh^gu_�^Zggu_�\oh^yl�ih\_^_gq_kdZy�fh^_ev�WK,�djbl_jbb�dZq_�
kl\Z�b�h]jZgbq_gby��We_dljhggh_�kj_^kl\h�ih�kms_kl\m�−�ij_h[jZah\Zl_ev�
bgnhjfZpbb��Ih\_^_gq_kdZy�fh^_ev�hibku\Z_lky�\oh^gufb�X, Y�b�\uoh^�
guf�Z�ihlhdZfb�b�hi_jZlhjhf�ij_h[jZah\Zgby�F: 

Y=F(X, Z),                                      (1.1) 
]^_ X –�\oh^ghc�ihlhd� �\oh^gu_�\ha^_ckl\by���g_kmsbc�©ihe_agmxª�

bgnhjfZpbx� 
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Z –�\oh^ghc�ihlhd��ij_^klZ\eyxsbc�kh[hc�\ha^_ckl\by�\g_rg_c�kj_�
^u� 

Hi_jZlhj�ij_h[jZah\Zgby�F� �fh`_l�[ulv�y\gh�g_�aZ^Zg��Z�ih\_^_gb_�
h[t_dlZ�fh`_l�hibku\Zlvky�\hafh`gufb�kblmZpbyfb�b�j_Zdpb_c�h[t_dlZ�
gZ�gbo��gZijbf_j��lZ[ebp_c�bklbgghklb���Bgh]^Z�m^Z_lky�ihemqblv�y\gh_�
hibkZgb_�hi_jZlhjZ�F �gZijbf_j��eh]bq_kdb_�mjZ\g_gby�� 

J_amevlZlu�ijh_dlbjh\Zgby�gZ�dZ`^hf�mjh\g_�\dexqZxl�^hdmf_glu��
kh^_j`Zsb_� hibkZgb_� kljmdlmju� h[t_dlZ� ijh_dlbjh\Zgby� �gZijbf_j��
nmgdpbhgZevgmx� ko_fm�� b� iZjZf_lju� [Zah\uo� kljmdlmjguo� ijbfblb\h\�
wlh]h�mjh\gy��gZijbf_j��\j_f_ggu_�iZjZf_lju�eh]bq_kdbo�we_f_glh\�� 

Ijbf_gy_fu_�ijh_dlgu_�ijhp_^mju�gZ�dZ`^hf�mjh\g_�jZaebqZxlky�
fZl_fZlbq_kdbfb�fh^_eyfb��Ze]hjblfZfb�b�yaudZfb�fh^_ebjh\Zgby� 

 

�����FZl_fZlbq_kdb_�fh^_eb�b�djbl_jbb�bo�hp_gdb 
 

Fh^_ebjh\Zgb_� –� wlh�f_lh^� hihkj_^h\Zggh]h� ihagZgby� h[t_dlZ� bk�
ke_^h\Zgby��Ijb�fh^_ebjh\Zgbb�bkke_^m_fuc�h[t_dl�aZf_sZ_lky�_]h�fh�
^_evx�� k\yaZgghc� khhlghr_gbyfb� ih^h[by� k� bkoh^guf� h[t_dlhf�� ijb�
wlhf�j_Zevguc�h[t_dl�mijhsZ_lky��ko_fZlbabjm_lky� 

H[uqgh� bkihevamxlky�fZl_fZlbq_kdb_�fh^_eb� �FF��� ij_^klZ\eyx�
sb_� kh[hc� kh\hdmighklv� fZl_fZlbq_kdbo� h[t_dlh\� �qbk_e�� i_j_f_gguo��
\_dlhjh\��fZljbp��]jZnh\��kibkdh\��fgh`_kl\�b�^j���b�k\yau\Zxsbo�bo�hl�
ghr_gbc� 

Y=F(X, Z, V, t).                                                   (1.2) 
<ujZ`_gb_� ������ –� jZkrbj_gguc� \ZjbZgl� ������� \dexqZxsbc� V – 

\gmlj_ggb_�iZjZf_lju�WK��gZijbf_j��iZjZf_lju�we_dljhjZ^bhwe_f_glh\��
b�\j_fy��_keb�wlh�^bgZfbq_kdZy�fh^_ev�� 

<�ijhp_kk_�fh^_ebjh\Zgby�hij_^_eyxlky�beb�hilbfbabjmxlky�\g_r�
gb_� iZjZf_lju� W h[t_dlZ� ijh_dlbjh\Zgby� �lZdb_� dZd� \j_fy� aZ^_j`db�
eh]bq_kdh]h�kb]gZeZ��dhwnnbpb_gl�mkbe_gby��h[t_f�WK�b�^j��� 

FZl_fZlbq_kdb_�fh^_eb�hp_gb\Zxlky�ke_^mxsbfb�djbl_jbyfb�dZq_�
kl\Z� 

���:^_d\Zlghklv�–�hljZ`_gb_�k\hckl\�h[t_dlZ��k�aZ^Zgghc�lhqgh�
klvx��Ih^�lhqghklvx�ihgbfZ_lky�kl_i_gv� �kh\iZ^_gby�\uoh^guo�iZ�
jZf_ljh\�W�b�fh^_eb�h[t_dlZ��Hlghkbl_evgZy�ih]j_rghklv� j-]h�iZ�
jZf_ljZ�hij_^_ey_lky�\ujZ`_gb_f�� 

jwjwjwj /−=ε , 

]^_�� jw – agZq_gb_�iZjZf_ljZ��jZkkqblZggh_�k�ihfhsvx�FF; 
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jw  -�agZq_gb_�iZjZf_ljZ��ihemq_ggh_�gZ�j_Zevghf�h[t_dl_� 

Ih]j_rghklv�fh^_eb�ih�kh\hdmighklb�\uoh^guo�iZjZf_ljh\�jZkkqb�
lu\Z_lky�h^ghc�ba�ghjf�\_dlhjZ�W=(w1, w2, ... , wn): 

m,...,2,1j

jmaxM

=

ε=ε
���������beb�������� ∑

=
ε=ε

n

1j

2
jM  

?keb�aZ^Zlvky�ij_^_evgh�^himklbfhc�ih]j_rghklvx� �0ij_^��lh�fh`gh�
\u^_eblv�h[eZklv�Z^_d\Zlghklb��]^_�\uihegy_lky�0f < 0ij_^���H[eZklv�Z^_d�
\Zlghklb�qZklh�ljm^gh�hij_^_eblv�ba-aZ�__�keh`ghc�nhjfu��Ihwlhfm�ijb�
f_gyxl�ijhklu_�ZiijhdkbfZpbb��h[uqgh�]bi_jiZjZee_e_ibi_^�iml_f�aZ�
^Zgby�^\moklhjhggbo�g_jZ\_gkl\ 

jwjwjw "' ≤≤ . 

Imklv� gZijbf_j� \_dlhj� W � kh^_j`bl� \uoh^gu_� iZjZf_lju� eh]bq_�
kdh]h�we_f_glZ�� )jK,t,E(

n
W ��]^_� 

? -�gZijy`_gb_�iblZgby� 
tn -�^ebl_evghklv�njhglZ�\oh^gh]h�kb]gZeZ� 
Kp -�dhwnnbpb_gl�jZa\_l\e_gby� 
Lh]^Z�h[eZklv�Z^_d\Zlghklb�fh`_l�[ulv�aZ^ZgZ�iZjZee_e_ibi_^hf� 

.3pK0

gk2,11ntgk89,3

28,5E47,4

≤≤

≤≤

≤≤

 

>ey�hp_gdb�Z^_d\Zlghklb�ijbf_gyxl�ki_pbZevgu_�l_klh\u_�aZ^Zqb� 
���Wdhghfbqghklv�FF�hij_^_ey_lky� aZljZlZfb� \uqbkebl_evguo�j_�

kmjkh\��\j_fy��iZfylv���Ijb�wlhf�ke_^m_l�jZaebqZlv�� 
-�wdhghfbqghklv�fh^_eb��aZljZlu�\j_f_gb�ijb�h^ghdjZlghf�h[jZs_�

gbb�d�FF��\j_fy�ZgZebaZ��� 
-�wdhghfbqghklv�Ze]hjblfZ�j_r_gby�aZ^Zqb��aZljZlu�\j_f_gb��oZjZd�

l_jbamxsb_�Ze]hjblf��dhlhjuc�fgh]hdjZlgh�h[jZsZ_lky�d�FF��Ihwlhfm�
\� Ze]hjblfZo� kbgl_aZ�� ]^_� ijhbkoh^bl� fgh]hdjZlgh_� h[jZs_gb_� d�FF��

bkihevamxlky�ijhklu_�b�[uklju_�fh^_eb�>�@� 
���Kl_i_gv� mgb\_jkZevghklb� hij_^_ey_l�rbjhlm� deZkkZ� h[t_dlh\�� d�

dhlhjuf� ijbf_gbfZ�fh^_ev��Wlhl� djbl_jbc� h[uqgh� g_� bf__l� dhebq_kl�
\_gghc�hp_gdb��ihwlhfm�ijb� kha^Zgbb�FF�q_ldh�mdZau\Zxl� ]jZgbpu� __�
ijbf_gbfhklb� 

Ijhlb\hj_qb\hklv� hibkZgguo� djbl_jb_\� � mdZau\Z_l� gZ� ^\_� hiZkgh�
klb�� ih^kl_j_]Zxsb_� jZajZ[hlqbdZ�FF�� hiZkghklv� i_j_mkeh`g_gby�� l�_��
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\hafh`ghklv� m\yagmlv� \� ih^jh[ghklyo�� b� hiZkghklv� ij_mijhs_gby�� l�_��
\hafh`ghklv�kebrdhf�h]jm[blv�fh^_ev� 

 

�����DeZkkbnbdZpby�b�f_lh^u�ihemq_gby�FF 
 

GZ�jZaguo�mjh\gyo�ijh_dlbjh\Zgby�WK�bkihevamxlky�jZaebqgu_�FF�

>�@��FF�fh]ml�[ulv�ebg_cgufb�b�g_ebg_cgufb��^_l_jfbgbjh\Zggufb��b�
klhoZklbq_kdbfb��klZlbq_kdbfb�b�^bgZfbq_kdbfb��^bkdj_lgufb�b�g_ij_�
ju\gufb��kljmdlmjgufb�b�ih\_^_gq_kdbfb��Kljmdlmjgu_�FF�hij_^_ey�
xlky� fh^_eyfb� kljmdlmjguo� ijbfblb\h\� b� kihkh[Zfb� kh_^bg_gby� bo� \�
kbkl_fm��>bkdj_lbaZpbb�fh`_l�ih^\_j]Zlvky�\j_fy�b� �beb��ijhkljZgkl\h�
[6]. 

Ih�nhjf_�ij_^klZ\e_gby�FF�fh]ml�[ulv�ke_^mxsbfb� 
• :gZeblbq_kdbfb�� mjZ\g_gby�� nhjfmeu� �h[uqgh� y\gu_�

aZ\bkbfhklb�� 
• Ko_fgufb��]jZnbq_kdbfb���]jZnu��q_jl_`b��ko_fu�b�l�^� 
• :e]hjblfbq_kdbfb�� QZklguc� kemqZc� Ze]hjblfbq_kdhc�

fh^_eb�-�bfblZpbhggZy�fh^_ev��dh]^Z�gZ�dhfivxl_j_�bfblbjm�
_lky�ih\_^_gb_�h[t_dlZ�ijb�jZaebqguo�\ha^_ckl\byo� 

H[h[s_ggZy�ko_fZ�fh^_ebjh\Zgby�khklhbl�ba�ke_^mxsbo�wlZih\�>�@� 
• Ihkljh_gb_�FF� 
• JZajZ[hldZ� Ze]hjblfZ�fh^_ebjh\Zgby�� \� dhlhjhf� h[jZ�

s_gb_� d�FF� fh`_l� [ulv� h^ghdjZlguf� �aZ^ZqZ� ZgZebaZ�� beb�
fgh]hdjZlguf� �aZ^Zqb�kljmdlmjgh]h�kbgl_aZ�beb iZjZf_ljbq_�
kdhc�hilbfbaZpbb�� 

• JZajZ[hldZ�dhfivxl_jghc�ijh]jZffu� 
• <uiheg_gb_�fZrbggh]h�wdki_jbf_glZ�k�fh^_evx� 
• H[jZ[hldZ�j_amevlZlh\� 

Ihkljh_gb_�FF� -� \� h[s_f� kemqZ_� ijhp_^mjZ� g_nhjfZebah\ZggZy��
Wnn_dlb\ghklv�FF�aZ\bkbl�hl�lZeZglZ�b�hiulZ�jZajZ[hlqbdZ�IH� 

F_lh^u� ihkljh_gby� FF� ^_eylky� gZ� l_hj_lbq_kdb_� b� wdki_jbf_g�
lZevgu_� 

L_hj_lbq_kdb_�f_lh^u� hkgh\Zgu� gZ� bamq_gbb�nbabq_kdbo�� l_ogbq_�
kdbo�� bgnhjfZpbhgguo� aZdhghf_jghkl_c�� hij_^_e_gbb� khimlkl\mxsbo�
wlbf�aZdhghf_jghklyf�fZl_fZlbq_kdbo�hibkZgbc� 

Wdki_jbf_glZevgu_�f_lh^u�hkgh\Zgu�gZ�gZ[ex^_gbb�b�aZihfbgZgbb�
k\hckl\�h[t_dlZ�\h�\j_fy�_]h�wdkiemZlZpbb��iZkkb\guc�wdki_jbf_gl��beb�
ijh\_^_gbb� p_e_gZijZ\e_gguo� wdki_jbf_glh\� �Zdlb\guc� wdki_jbf_gl���
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GZ� hkgh\Zgbb� wdki_jbf_glZevguo� ^Zgguo� kljhblky� ebg_cgZy� beb� g_eb�
g_cgZy��qZs_�\k_]h�d\Z^jZlbqgZy��FF�\�\b^_�ihebghfh\��dhwnnbpb_glu�
dhlhjuo� jZkkqblu\Zxlky� h[uqgh�ih�f_lh^m�gZbf_gvrbo� d\Z^jZlh\��<h�
ijhkhf�ihkljh_gby� lZdbo�fh^_e_c� aZgbfZ_lky� l_hjby�ieZgbjh\Zgby� wdk�
i_jbf_glh\�� 

G_q_ldbc�>��@�Ze]hjblf��ihkljh_gby�FF�khklhbl�ba�ke_^mxsbo�mdZ�
aZgbc� 

���Hij_^_eblv�k\hckl\Z�h[t_dlZ��dhlhju_�^he`gu�[ulv�mql_gu�\�FF� 
���Kh[jZlv�Zijbhjgmx�bgnhjfZpbx�h�k\hckl\Zo�h[t_dlZ��Wlh�fh]ml�

[ulv�kijZ\hqgu_�^Zggu_��j_amevlZlu�wdki_jbf_glZ�beb�wdkiemZlZpbb��ba�
\_klgu_�FF�ZgZeh]bqguo�h[t_dlh\�b�^j� 

���<u[jZlv�beb�kbgl_abjh\Zlv�kljmdlmjm�FF��ko_fm��mjZ\g_gby��ijZ�
\beZ�ij_h[jZah\Zgby�ko_fu�\�fZl_fZlbq_kdb_�khhlghr_gby� 

���Hij_^_eblv�qbkeh\u_�agZq_gby�iZjZf_ljh\�FF� 
• iml_f� bkihevah\Zgby� ki_pbnbq_kdbo� khhlghr_gbc� gZ�

hkgh\_�kh[jZgguo��\�mdZaZgbb���k\_^_gbc� 
• iml_f� j_r_gby� � wdklj_fZevghc� aZ^Zqb�� \Zjvbjmy� iZjZ�

f_lju�fh^_eb��^h[blvky�fZdkbfZevgh]h�ijb[eb`_gby�iZjZf_l�
jh\�fh^_eb�b�h[t_dlZ� 

• iml_f� ijh\_^_gby� wdki_jbf_glh\� b� h[jZ[hldb� gZc^_g�
guo�j_amevlZlh\� 

���L_klbjh\Zlv�FF��ih^]hlh\blv� l_klh\u_� aZ^Zqb��hp_gblv� Z^_d\Zl�
ghklv�FF��Ijb�g_m^h\e_l\hjbl_evguo�j_amevlZlZo�\_jgmlvky�d�mdZaZgbx��� 

����Ij_^klZ\blv�FF�\�nhjf_��ijbgylhc�\�[b[ebhl_d_�fh^_e_c� 
Ihkljh_gb_�FF�-�wlh�ijhp_kk�nhjfZebaZpbb�hibkZgby�h[t_dlZ�ijh�

_dlbjh\Zgby��H^gZdh�kms_kl\mxl�lZd�gZau\Z_fu_�ljm^ghnhjfZebam_fu_��
aZ^Zqb��^ey�j_r_gby�dhlhjuo�ijbf_gyxl�l_ogheh]bx�wdki_jlguo�kbkl_f�
�kbkl_f��hkgh\Zgguo�gZ�agZgbyo�� >��@��FZrbgZ�\u\h^Z�lZdbo�kbkl_f��jZ�
[hlZy�gZ^�[Zahc� agZgbc��\uihegy_l�Z\lhnhjfZebaZpbx��Wdki_jlgu_�kbk�
l_fu� �wdki_jlgu_�K:IJ�\�qZklghklb��jZ[hlZxl�\�j_`bf_�^bZeh]Z�b�\u�
klmiZxl�\�jheb�dhgkmevlZglZ�^ey�jZajZ[hlqbdZ� 

 

�����Fh^_ebjh\Zgb_�WK�gZ�kbkl_fghf�mjh\g_ 
 

HibkZgb_�kbkl_fgh]h�mjh\gy�ijh_dlbjh\Zgby�a^_kv�jZkkfZljb\Z_lky�
ijbf_gbl_evgh� d�pbnjh\uf�WK��GZ� wlhf� mjh\g_�bkihevamxlky� djmigu_�
kljmdlmjgu_�ijbfblb\u��ijhp_kkhju��dZgZeu��aZihfbgZxsb_�mkljhckl\Z��
rbgu��i_jbn_jbcgu_�mkljhckl\Z�>��@� 
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<�j_amevlZl_�ijh_dlbjh\Zgby�ihemqZxl�kljmdlmjgmx�we_dljbq_kdmx�
ko_fm� -� hkgh\ghc� ^hdmf_gl�� hibku\Zxsbc� kljmdlmjm�WK�� Z� lZd`_�iZjZ�
f_lju�kljmdlmjguo�ijbfblb\h\�� 

Bkoh^gu_�^Zggu_�^ey�ijh_dlbjh\Zgby�-�\g_rg__�hibkZgb_�ih\_^_gby�
h[t_dlZ��\dexqZxs__�iZjZf_lju�\oh^gh]h�b�\uoh^gh]h�ihlhdh\�\g_rgbo 
\ha^_ckl\bc� b� hi_jZlhj� ij_h[jZah\Zgby� �h[uqgh� wlh� Ze]hjblf� jZ[hlu�
WK�� 

<�aZ\bkbfhklb�hl�khklZ\Z�\oh^guo�b�\uoh^guo�iZjZf_ljh\�jZaebqZ�
xl�^\_�jZagh\b^ghklb�fh^_ebjh\Zgby�gZ�kbkl_fghf�mjh\g_� 

• fh^_ebjh\Zgb_�k�bkihevah\Zgb_f�ihlhdh\�aZ^Zq� 
• fh^_ebjh\Zgb_� k� bkihevah\Zgb_f� ihlhdh\� pbnjh\uo�

kb]gZeh\� 
<�kemqZ_�fh^_ebjh\Zgby�k�bkihevah\Zgb_f�ihlhdh\�aZ^Zq�klZ\yl�p_�

evx� hij_^_e_gb_� lZdbo�iZjZf_ljh\� kbkl_fu�� dZd� __�ijhba\h^bl_evghklv�
beb�ijhimkdgZy�kihkh[ghklv�b�^j� 

Kljmdlmjgu_�bfblZpbhggu_�fh^_eb�\�wlhf�kemqZ_�kljhylky�gZ�hkgh\_�
k_l_c�fZkkh\h]h�h[kem`b\Zgby��k_l_c�I_ljb�b�Pro-k_l_c�>����@��>ey�ZgZeb�
aZ� ijbf_gyxl� kh[ulbcguc� Ze]hjblf�� >ey� hibkZgby� kljmdlmju� h[t_dlZ�
djhf_� kljmdlmjguo� ko_f� ijbf_gyxl� yaudb� fh^_ebjh\Zgby�� lZdb_� dZd�
GPSS. 

<�kemqZ_�fh^_ebjh\Zgby�k�bkihevah\Zgb_f�ihlhdh\�pbnjh\uo�kb]gZ�
eh\�ijbf_gyxl�f_lh^u�fh^_ebjh\Zgby��ijb\_^_ggu_�\�i������ 

 

�����Fh^_ebjh\Zgb_�WK�gZ�j_]bkljh\hf�b�eh]bq_kdhf�mjh\gyo 
 

Fh^_ebjh\Zgb_�pbnjh\uo�WK 
Kljmdlmjgu_�ijbfblb\u�eh]bq_kdh]h�mjh\gy�-�wlh�ijhkl_crb_�eh]b�

q_kdb_�we_f_glu��\_glbeb���j_Zebamxsb_�[me_\u�nmgdpbb�B��BEB��B-G?�
b�l�^��b�ljb]]_ju�jZaebqguo��lbih\��<oh^gu_�b�\uoh^gu_�ihlhdb�\g_rgbo�
\ha^_ckl\bc�^ey�wlh]h�mjh\gy� -�^\hbqgu_�kb]gZeu� �[blu���<g_rg__�hib�
kZgb_�ih\_^_gby�h[t_dlZ�-�lZ[ebpZ�bklbgghklb�beb�eh]bq_kdb_�mjZ\g_gby� 

Pbnjh\u_�ijbfblb\u�j_]bkljh\h]h�mjh\gy�-�[he__�djmigu_�we_f_g�
lu��j_]bklju��kq_lqbdb��kmffZlhju��^_rbnjZlhju��fmevlbie_dkhju��p_ib�
f_`j_]bkljh\uo�i_j_^Zq��<oh^gu_�b�\uoh^gu_�ihlhdb�\g_rgbo�\ha^_c�
kl\bc�^ey�wlh]h�mjh\gy� -�fZrbggu_�keh\Z� �^\hbqgu_�\_dlhju�beb�qbkeZ�
^jm]hc� kbkl_fu� kqbke_gby�� hij_^_e_gghc� jZajy^ghklb��<g_rg__� hibkZ�
gb_�h[t_dlZ�-�Ze]hjblf�_]h�ih\_^_gby�� 

FZl_fZlbq_kdb_�fh^_eb�mdZaZgguo�^\mo�mjh\g_c�koh`b��ihwlhfm�bo�
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jZkkfZljb\Zxl� \f_kl_� �bgh]^Z� bo� h[t_^bgyxl� \� h^bg� nmgdpbhgZevguc�
mjh\_gv��b�fh^_ebjmxl�kh\f_klgh��qlh�iha\heyxl�kh\j_f_ggu_�kj_^kl\Z�
fh^_ebjh\Zgby� 

<�j_amevlZl_�ijh_dlbjh\Zgby�ihemqZxl�nmgdpbhgZevgmx�we_dljbq_�
kdmx� ko_fm� -� hkgh\ghc� ^hdmf_gl�� hibku\Zxsbc� kljmdlmjm�WK�� Z� lZd`_�
iZjZf_lju�kljmdlmjguo�ijbfblb\h\� 

>\hbqgu_� kb]gZeu� ij_^klZ\eyxl� \� ^bkdj_lghc� nhjf_� dZd� [me_\u�
�^\moagZqgu_��i_j_f_ggu_��Gh�\�jy^_�kemqZ_\�ijbf_gyxl�fgh]hagZqgmx�
eh]bdm� ��-, 5-, 9-agZqgmx�� >����@��Fh^_ebjh\Zgb_�\uihegy_lky�\�^bkdj_l�
ghf�\j_f_gb� 

KljmdlmjgZy�FF�WK�nhjfbjm_lky� iml_f� h[t_^bg_gby�fZl_fZlbq_�
kdbo�fh^_e_c�we_f_glh\��FFW��\�fZl_fZlbq_kdmx�fh^_ev�ko_fu��FFK���
FFW�fh]ml�[ulv�hibkZgu�lZ[ebpZfb�bklbgghklb�b�khklhygbc�beb�dhg_q�
guf�Z\lhfZlhf��gh�wlh�fh`_l�hdZaZlvky�]jhfha^dbf�^ey�keh`guo�we_f_g�
lh\��QZs_� bkihevamxl� eh]bq_kdb_� mjZ\g_gby��FFK� h[t_^bgy_l�FFW� \�
_^bgmx� kbkl_fm� aZ� kq_l� hlh`^_kl\e_gby� \oh^guo� b� \uoh^guo� i_j_f_g�
guo�� l�_�� bf_gh\Zgb_f� p_i_c� i_j_^Zq��<j_f_ggZy� aZ^_j`dZ� fh`_l� [ulv�
aZ^ZgZ�dZd�nbdkbjh\ZggZy�beb�kemqZcgZy�\_ebqbgZ�^ey�we_f_glZ��beb�dZd�
nmgdpby�gZ]jmahqghc�oZjZdl_jbklbdb�we_f_glZ� 

Fh^_ev�ko_fu�fh`_l�[ulv�kbgojhgghc�b�Zkbgojhgghc��KbgojhggZy�
fh^_ev�ijbf_gy_lky� ^ey�ijh\_jdb�ijZ\bevghklb�nmgdpbhgbjh\Zgby�WK��
\uy\e_gby�jbkdh\� k[hy� �klZlbq_kdbo�b�^bgZfbq_kdbo���:kbgojhggZy�fh�
^_ev�–�[he__�mgb\_jkZevgZy��gh�f_g__�wdhghfbqgZy� 

Eh]bq_kdh_�fh^_ebjh\Zgb_�ij_^iheZ]Z_l�fgh]hdjZlgh_�j_r_gb_�eh�
]bq_kdbo�mjZ\g_gbc�>�@��>ey�j_r_gby�eh]bq_kdbo�mjZ\g_gbc�ijbf_gyxlky�
f_lh^u�ijhklhc�bl_jZpbb��A_c^_ey��A_c^_ey�k�jZg`bjh\Zgb_f�b�kh[ulbc�
guc� 

GZb[he__�ba\_klgu_�ijh]jZffgu_�kbkl_fu�eh]bq_kdh]h�fh^_ebjh\Z�
gby� – PowerView�nbjfu� 9LHZLogic, Quick-Sim�nbjfu�Mentor Graphics. 
>ey� eh]bq_kdh]h�fh^_ebjh\Zgby�bkihevam_lky� lZd`_� kbkl_fZ�PSpice��ba�
gZqZevgh�hjb_glbjh\ZggZy�gZ�ko_fhl_ogbq_kdh_�fh^_ebjh\Zgb_� 

Fh^_ebjh\Zgb_�ZgZeh]h\uo�WK 

�>ey� fh^_ebjh\Zgby� ZgZeh]h\uo� nmgdpbhgZevguo� ko_f� kms_kl\m_l�
^\Z�nmg^Zf_glZevguo�ih^oh^Z� 

1. Ko_fhl_ogbq_kdbc�ih^oh^��hkgh\Zgguc�gZ� l_ogbd_�fZdjhfh^_eb�
jh\Zgby��kf��i������� 

2. NmgdpbhgZevguc�ih^oh^��dh]^Z�we_f_glu�nmgdpbhgZevghc�ko_fu�
ij_^klZ\eyxl� kh[hc� g_dhlhju_� nmgdpbhgZevgu_� ij_h[jZah\Zl_eb� �NI���
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\uihegyxsb_�mkbe_gb_��nbevljZpbx��h]jZgbq_gb_��dh^bjh\Zgb_��^_dh^b�
jh\Zgb_�� aZ^_j`dm�b�^j��>Zgguc�ih^oh^�bkihevam_l� l_hjbx� Z\lhfZlbq_�
kdh]h�mijZ\e_gby��;Zah\u_�nmgdpbhgZevgu_�ij_h[jZah\Zl_eb�h[t_^bgyxl�
\�q_luj_�deZkkZ�>�@� 

• ]_g_jZlhju�kb]gZeh\� 
• [_abg_jpbhggu_�we_f_glu� 
• ebg_cgu_�bg_jpbhggu_�we_f_glu� 
• g_ebg_cgu_�bg_jpbhggu_�we_f_glu� 

BfblZpbhggh_� fh^_ebjh\Zgb_�FFK� aZdexqZ_lky� \� ihke_^h\Zl_ev�
ghf�ij_h[jZah\Zgbb�kb]gZeZ�dZ`^uf�NI�k�ihfhsvx�Ze]hjblfh\��lbi�dh�
lhjuo�kbevgh�aZ\bkbl�hl�deZkkZ�NI� 

 

�����Fh^_ebjh\Zgb_�WK�gZ�ko_fhl_ogbq_kdhf�mjh\g_ 
 

Kljmdlmjgu_� ijbfblb\u� ko_fhl_ogbq_kdh]h� mjh\gy� –� j_abklhju��
dhg^_gkZlhju��^bh^u��ljZgabklhju�b�l�^���Z�lZd`_�[he__�djmigu_�we_f_g�
lu��lZdb_�dZd�bgl_]jZevgu_�fbdjhko_fu��hibku\Z_fu_�dZd�fZdjhfh^_eb��
<oh^gu_� b� \uoh^gu_� ihlhdb� \g_rgbo� \ha^_ckl\bc� ^ey� wlh]h� mjh\gy� – 
we_dljbq_kdb_� kb]gZeu�� l�_�� baf_gyxsb_ky� \h� \j_f_gb� lhdb� b� gZijy`_�
gby��g_kmsb_�ihe_agmx�bgnhjfZpbx��Z�lZd`_�\ha^_ckl\by�\g_rg_c�kj_^u�
�l_ieh\u_� \ha^_ckl\by� \�i_j\mx�hq_j_^v���Djhf_� lh]h��ijb�fh^_ebjh\Z�
gbb�mqblu\Zxlky�\gmlj_ggb_�iZjZf_lju�WK��kh[kl\_ggu_�rmfu�we_f_g�
lh\��\ZjbZpbb�bo�iZjZf_ljh\���<g_rg__�hibkZgb_�h[t_dlZ�kh^_j`bl�lZd`_�
iZjZf_lju�hi_jZlhjZ�ij_h[jZah\Zgby� �ko_fguo�nmgdpbc���gZijbf_j��i_�
j_oh^ghc�beb�qZklhlghc�oZjZdl_jbklbd�b�^j� 

Ijb� fh^_ebjh\Zgbb� bkke_^mxlky� ijhp_kku� baf_g_gby� nbabq_kdbo�
i_j_f_gguo��lhdh\�b�gZijy`_gbc��\�aZ^Zgguo�lhqdZo�ko_fu� 

<� j_amevlZl_� ijh_dlbjh\Zgby� ihemqZxl� we_dljbq_kdmx� ijbgpbib�
Zevgmx�ko_fm��-�hkgh\ghc�^hdmf_gl��hibku\Zxsbc�kljmdlmjm�WK��Z�lZd`_�
iZjZf_lju�kljmdlmjguo�ijbfblb\h\� 

<�dZq_kl\_�[Zah\uo�dhfihg_glh\��ba�dhlhjuo�kljhylky�FFW��ijbf_�
gyxl�ke_^mxsb_� 

• j_abklhj�R; 
• dhg^_gkZlhj�C; 
• dZlmrdZ�bg^mdlb\ghklb�L; 
• jZaebqgu_�\b^u�mijZ\ey_fuo�bklhqgbdh\� 
• g_ebg_cguc�^\moihexkguc�j_abklb\guc�we_f_gl� 
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• g_ebg_cgu_�wg_j]h_fdb_�we_f_glu��C, L). 
FFW�[he__�keh`guo�we_f_glh\� �ljZgabklhjh\��^bh^h\��BK��jZkij_�

^_e_gguo�kljmdlmj�b�^j���ij_^klZ\eyxlky�\�\b^_�keh`guo�wd\b\Ze_glguo�
ko_f��gZijbf_j��fh^_ev�=mff_ey-ImgZ�b�fh^_ev�W[_jkZ-FheeZ�^ey�[bih�
eyjgh]h�ljZgabklhjZ� 

Bgl_]jZevgu_�fbdjhko_fu�hibku\Zxlky� �dZd�fZdjhfh^_eb��kf��ih^�
jZa^_e������ 

FFK�kljhblky�iml_f�h[t_^bg_gby�FFW�gZ�hkgh\_�aZdhgh\�Dbjo]h�
nZ��<�[hevrbgkl\_�ijh]jZff�ko_fhl_ogbq_kdh]h�fh^_ebjh\Zgby�bkihev�
am_lky�[Zabk�maeh\uo�ihl_gpbZeh\,�b�\� wlhf�kemqZ_�ijbf_gy_lky�i_j\uc�
aZdhg�Dbjo]hnZ��Fh`_l�[ulv�bkihevah\Zg�lZd`_�[Zabk�dhglmjguo�lhdh\�
beb�[Zabk�i_j_f_gguo�khklhygby� 

FFK�fh`_l�[ulv�ij_^klZ\e_gZ�kbkl_fhc�g_ebg_cguo�^bnn_j_gpb�
Zevguo�mjZ\g_gbc��-]h�ihjy^dZ� �KG>M���Ih�bkoh^ghfm�hibkZgbx�ko_fu�
h[uqgh�mjZ\g_gbc�g_�khklZ\eyxl��ij_^klZ\eyxl�bkoh^gu_�^Zggu_�\�\b^_�
\_dlhjh\�b�fZljbp�^ey�j_Zebah\Zggh]h�\�ijh]jZffZo�Ze]hjblfZ�j_r_gby� 

>ey�j_r_gby�KG>M�gZb[hevr__�ijbf_g_gb_�gZreb�g_y\gu_�f_lh^u�
qbke_ggh]h�bgl_]jbjh\Zgby��dh]^Z�ijhba\h^gu_� aZf_gyxlky�bo�dhg_qgh-
jZaghklgufb�ZiijhdkbfZpbyfb��<�j_amevlZl_�KG>M�ij_h[jZah\u\Z_lky�\�
kbkl_fm� g_ebg_cguo� Ze]_[jZbq_kdbo� mjZ\g_gbc� �KG:M��� Wlhl� ijhp_kk�
gZau\Z_lky�Ze]_[jZbaZpb_c�bkoh^guo�mjZ\g_gbc� 

>ey� j_r_gby� KG:M� qZs_� \k_]h� ijbf_gy_lky� bl_jZpbhgguc� f_lh^�
GvxlhgZ�� dh]^Z� gZ� dZ`^hc� bl_jZpbb� j_rZ_lky� kbkl_fZ� ebg_cguo� Ze]_[�
jZbq_kdbo�mjZ\g_gbc��KE:M���h[uqgh�ij_^klZ\ey_fuo�\�f_lh^_�maeh\uo�
ihl_gpbZeh\�\�\b^_� 

Y×V=I, 
]^_� dXdFY /= -�fZljbpZ�maeh\uo�ijh\h^bfhkl_c��Ydh[bZg��ko_fu� 

iXiXV −+= 1  -�\_dlhj�g_ba\_klguo�maeh\uo�ihl_gpbZeh\� 
FI −=  -�\_dlhj�aZ^Zxsbo�lhdh\� 

i –�ghf_j�bl_jZpbb� 
Wlhl�ijhp_kk�gZau\Z_lky�ebg_ZjbaZpb_c�KG:M� 
LZdbf�h[jZahf�^ey�j_r_gby�FFK�\�\b^_�KG>M�g_h[oh^bfh�gZ�dZ`�

^hc�\j_f_gghc�lhqd_�j_rZlv�KG:M��<�k\hx�hq_j_^v��^ey�j_r_gby�KG:M�
gZ�dZ`^hc�bl_jZpbb�f_lh^Z�GvxlhgZ�g_h[oh^bfh�j_rZlv�KE:M� 

Ljb�hkgh\gu_� khklhygby�fh^_eb� ko_fu��KG>M��KG:M�b�KE:M� y\�
eyxlky�hkgh\hc�lj_o�[Zah\uo�Ze]hjblfh\�ZgZebaZ� �i_j_oh^gh]h��klZlbq_�
kdh]h� b� ebg_cgh]h� j_`bfh\�� ijh]jZff� ko_fhl_ogbq_kdh]h� fh^_ebjh\Z�
gby��GZ�hkgh\_�j_r_gby�wlbo�[Zah\uo�aZ^Zq�fh`gh�\uqbkeblv�iZjZf_lju�
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bfimevkguo�kb]gZeh\��njhgl��^ebl_evghklv��aZ^_j`dm���\uihegblv�^jm]b_�
\b^u� ZgZebaZ�� jZkkqblZlv� ki_dlj� \uoh^gh]h� kb]gZeZ�� qm\kl\bl_evghklv�
ko_fu�d�baf_g_gbx�iZjZf_ljh\�__�we_f_glh\��j_rblv�aZ^Zqb�klZlbklbq_�
kdh]h� ZgZebaZ� ko_fu�� Z� lZd`_�ijh\_klb� � iZjZf_ljbq_kdmx� hilbfbaZpbx�
ko_fu� 

GZb[he__� ba\_klgZy� ijh]jZffZ� ko_fhl_ogbq_kdh]h� fh^_ebjh\Zgby��
hjb_glbjh\ZggZy�gZ�i_jkhgZevgu_�dhfivxl_ju��-�ijh]jZffZ�PSpice�nbj�
fu�MicroSim��Ijh]jZffZ�PSpice \dexq_gZ�\�khklZ\�fgh]bo�K:IJ��WK���\�
lhf�qbke_�b�\�DesignLab��b�jZ[hlZ�k�g_c�[m^_l�jZkkfhlj_gZ�\�^Zgghf�ijZd�
lbdmf_� 

 

�����Fh^_ebjh\Zgb_�WK�gZ�dhgkljmdlhjkdhf�ZiiZjZlghf�mjh\g_� 
b�dhgkljmdlhjkdhf�fbdjhmjh\g_ 

 
Dhgkljmdlhjkdbc�fbdjhmjh\_gv� bgh]^Z� gZau\Zxl� dj_fgb_\uf� >��@��

Kljmdlmjgu_�ijbfblb\u�wlh]h�mjh\gy��-�]_hf_ljbq_kdb_�h[eZklb�fZl_jb�
Zevghc�kj_^u��ihemijh\h^gbdZ��^bwe_dljbdZ��f_lZeeZ��b�dhglZdlu�f_`^m�
gbfb�� \uihegyxsb_� hij_^_e_ggu_� nmgdpbhgZevgu_� ij_h[jZah\Zgby��
<oh^gu_� b� \uoh^gu_� ihlhdb� wlh]h� mjh\gy�–� baf_gyxsb_ky� \h� \j_f_gb�
we_dljbq_kdb_��beb�^jm]hc�nbabq_kdhc�ijbjh^u��dhe_[Zgby��g_kmsb_�bg�
nhjfZpbx� �l�_��kb]gZeu���\ha^_ckl\by�\g_rg_c�kj_^u� �l_ieh\u_�b�f_oZ�
gbq_kdb_�\ha^_ckl\by��jZ^bZpby�b�^j����Ijb�fh^_ebjh\Zgbb�mqblu\Zxlky�
lZd`_�\gmlj_ggb_�iZjZf_lju�we_f_glh\��bo�]_hf_ljbq_kdb_�jZaf_ju��iZ�
jZf_lju�fZl_jbZevguo� kj_^� �\j_fy�`bagb� g_hkgh\guo� ghkbl_e_c�� we_d�
ljhijh\h^ghklv�b�l�^����HibkZgb_�ih\_^_gby�h[t_dlZ�hij_^_e_gh�gZ�ij_�
^u^ms_f�ko_fhl_ogbq_kdhf�mjh\g_� 

<�j_amevlZl_�ijh_dlbjh\Zgby�ihemqZxl�ihkehcgu_�q_jl_`b�b�^jm]mx�
dhgkljmdlhjkdmx�^hdmf_glZpbx��hij_^_eyxsmx�kljmdlmjm�WK� 

GZ�wlhf�mjh\g_�ijbf_gyxl���deZkkZ�kljmdlmjguo�FF��jZkij_^_e_g�
gu_�b�FF�k�khkj_^hlhq_ggufb�iZjZf_ljZfb� 

JZkij_^_e_ggu_� FF� bf_xl� nhjfm� ^bnn_j_gpbZevguo� mjZ\g_gbc�
�>MQI�� \� qZklguo� ijhba\h^guo� �mjZ\g_gby� g_ij_ju\ghklb�� i_j_ghkZ��
ImZkkhgZ���>ey�j_r_gby�wlbo�mjZ\g_gbc�ijbf_gyxl�qbke_ggu_�f_lh^u�gZ�
hkgh\_�f_lh^Z�dhg_qguo�jZaghkl_c�b�f_lh^Z�dhg_qgh]h�we_f_glZ� 

Keh`ghklv�j_r_gby�>MQI�h[mkeh\eb\Z_l�ijbf_g_gb_�f_g__�lhqguo�
FF� k� khkj_^hlhq_ggufb� iZjZf_ljZfb� �fZdjhfh^_e_c��� dh]^Z� kljmdlmjZ�
fh^_ebjm_fh]h�h[t_dlZ�ij_^klZ\ey_lky�\�\b^_�wd\b\Ze_glghc�we_dljbq_�
kdhc�ko_fu��ihemqZ_fhc�iml_f�aZf_gu�fZdjhfh^_eyfb�hl^_evguo�mqZkl�
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dh\�fZl_jbZevghc� kj_^u� k� aZf_lgufb� i_j_iZ^Zfb� dhgp_gljZpbc� ijbf_�
k_c��we_dljbq_kdbo�ihl_gpbZeh\�b�^j��<�^Zevg_cr_f�d�ihemq_gghc�ko_f_�
ijbf_gyxl�f_lh^u�ko_fhl_ogbq_kdh]h�ZgZebaZ� 

Kljmdlmjgu_� ijbfblb\u� dhgkljmdlhjkdh]h� ZiiZjZlgh]h� mjh\gy� – 
we_dljhjZ^bhwe_f_glu�� klZg^Zjlgu_�BK�b�IEBK�� dhffmlZpbhggu_�ieZ�
lu��kh_^bgbl_eb��we_f_glu� aZsblu�hl�f_oZgbq_kdbo��l_ieh\uo�b�^jm]bo�
\ha^_ckl\bc���g_kmsb_�dhgkljmdpbb�b�^j� 

<oh^gu_�b�\uoh^gu_�ihlhdb�wlh]h�mjh\gy�ZgZeh]bqgu�ihlhdZf�dhg�
kljmdlhjkdh]h�fbdjhmjh\gy� 

Hkgh\ghc�j_amevlZl�ijh_dlbjh\Zgby�–�jZajZ[hlZggZy�kljmdlmjZ�h[t�
_dlZ�� dhlhjmx� hibku\Zxl� k[hjhqguc� q_jl_`� b� ^jm]b_� dhgkljmdlhjkdb_�
^hdmf_glu��HibkZgb_�g_ihdmiguo�kljmdlmjguo�we_f_glh\�ij_^klZ\ey_lky�
q_jl_`Zfb�^_lZe_c� 

Kljmdlmjgu_�FF��fh]ml�[ulv� 
• k� jZkij_^_e_ggufb� iZjZf_ljZfb� �>MQI�� ^ey� ZgZebaZ�

ihe_c�jZaebqghc�nbabq_kdhc�ijbjh^u�� 
• k�khkj_^hlhq_ggufb�iZjZf_ljZfb��ko_fgufb�� 

>ey�j_r_gby�jZkij_^_e_gguo�aZ^Zq�ijbf_gyxl�h[uqgh�fh^_ebjh\Z�
gb_�gZ�fZl_fZlbq_kdbo�k_ldZo�>�@� 

GZ� wlhf� mjh\g_� kms_kl\m_l� [hevrh_� jZaghh[jZab_� \b^h\� ZgZebaZ��
we_dljbq_kdbc�� l_ieh\hc�� \b[jhm^ZjhaZsbs_gghklb�� gZ^_`ghklb�� l_ogh�
eh]bqghklb� b� ^j��<Z`g_crbc� ba� gbo� –� we_dljbq_kdbc� –� ghkbl� gZa\Zgb_�            
SIA –�ZgZeba�p_ehklghklb�kb]gZeh\�b�jZkkfhlj_g�gb`_�\�jZa^_e_��� 

 

���FH>?EBJH<:GB?��:G:EH=H<UO�B�PBNJH<UO�WK 
�\�K:IJ�DesignLab 

 
�����Hkgh\gu_�b�\kihfh]Zl_evgu_�ijh]jZffu�kbkl_fu�DesignLab 
 

KhklZ\�b�kljmdlmjZ�K:IJ�DesignLab 
 
Ijb�\uiheg_gbb�ijh_dlguo�hi_jZpbc�bkihevamxlky�[b[ebhl_db��jZa-

f_s_ggu_�\�nZceZo� 
.lib –�FF�dhfihg_glh\��Kha^Zxlky�ijh]jZffhc�Parts; 
.slb –�ko_fgu_�bah[jZ`_gby��kbf\heu��dhfihg_glh\. Kha^Zxlky�ijh-

]jZffhc�Schematics; 
.plb –�bgnhjfZpby�h[�miZdh\d_�dhfihg_glh\��Kha^Z_lky�ijh]jZffhc�

Schematics; 
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.flb –� dhgkljmdlb\gu_� lbiu� dhjimkh\� dhfihg_glh\��Kha^Zxlky�ijh-
]jZffhc�PCBoards. 

D�K:IJ�'HVLJQ/DE�ijbeZ]Zxlky�[b[ebhl_db�ijbf_jgh� ���luk��dhf�
ihg_glh\��pbnjh\uo�b�ZgZeh]h-pbnjh\uo�BK��ljZgabklhjh\��^bh^h\��klZ�
[bebljhgh\��d\Zjp_\uo�j_ahgZlhjh\�b�^j���b������dhjimkh\�dhfihg_glh\�
ijhba\h^kl\Z�nbjf�KR:��AZiZ^ghc�?\jhiu�b�Yihgbb� 

<�khklZ\�DesignLab�\oh^yl�ke_^mxsb_�ijh]jZffu� 
• Design Manager – f_g_^`_j�ijh_dlh\;  
• Schematics –�]jZnbq_kdbc�j_^Zdlhj�ko_f� 
• PSpice A/D –� fh^_ebjh\Zgb_� ZgZeh]h\uo�� pbnjh\uo� b�

ZgZeh]h-pbnjh\uo�mkljhckl\� 
• Plogic –�fh^_ebjh\Zgb_�pbnjh\uo�mkljhckl\� 
• StmEd –� j_^Zdlhj� \oh^guo� kb]gZeh\� �pbnjh\uo�b� ZgZ�

eh]h\uo�� 
• Probe –� ]jZnbq_kdh_� hlh[jZ`_gb_�� h[jZ[hldZ� b� ^hdm�

f_glbjh\Zgb_�j_amevlZlh\�fh^_ebjh\Zgby� 
• Pspice Optimizer –�iZjZf_ljbq_kdZy�hilbfbaZpby�ZgZeh�

]h-pbnjh\uo�mkljhckl\�ijb�gZebqbb�g_ebg_cguo�h]jZgbq_gbc� 
• PCBoards�b�Autorouter –�]jZnbq_kdbc�j_^Zdlhj�i_qZlguo�

ieZl�b�Z\lhljZkkbjh\sbd�SPECCTRA�nbjfu�³Cadence” ; 
• Parts –�b^_glbnbdZpby�iZjZf_ljh\�fZl_fZlbq_kdbo�fh�

^_e_c� �FF��^bh^h\��ljZgabklhjh\�b�^j��ih�bo�iZkihjlguf�^Zg�
guf� 

• Polaris –�ijh\_jdZ�p_ehklghklb�kb]gZeh\��lh�_klv�ijh\_�
^_gb_� fh^_ebjh\Zgby� k� mq_lhf� iZjZablguo� _fdhkl_c� b� bg^md�
lb\ghkl_c�j_Zevguo�i_qZlguo�ieZl��IIe�� 

• Device Equations –�bkoh^guc�l_dkl�\kljh_gguo�FF�ih�
emijh\h^gbdh\uo�ijb[hjh\�gZ�yaud_�KB��<�gbo�fh`gh�baf_gylv�
bf_gZ�iZjZf_ljh\��\\h^blv�ik_\^hgbfu��^h[Z\eylv�iZjZf_lju�b�
fh^bnbpbjh\Zlv�mjZ\g_gby�FF��Fh`gh�lZd`_�kha^Z\Zlv�fh^_�
eb�gh\uo�\kljh_gguo�dhfihg_glh\��dhfibebjh\Zlv�bo�b�\dex�
qZlv�\�khklZ\�kbkl_fu�fh^_ebjh\Zgby�\�\b^_�[b[ebhl_qguo�nZc�
eh\� 

• PLSyn –� kbgl_a� pbnjh\uo� mkljhckl\� gZ� [Za_� IEBK�
PLD/CPLD; 

• MicroSim FPGA –�bgl_jn_ck�k�ijh]jZffhc�XACT Step 
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����� ij_^gZagZq_gghc� ^ey� ijh_dlbjh\Zgby� IEBK� nbjfu� ³Xil-
inx”(XC2000, XC3000, XC4000, XC5200, X-FLEX); 

• Filter Designer –�kbgl_a�iZkkb\guo�b�Zdlb\guo�ZgZeh]h�
\uo� nbevljh\� gZ� i_j_dexqZ_fuo� dhg^_gkZlhjZo� �lhevdh� gZ�
ieZlnhjf_�DOS). 

Mijhs_ggZy�kljmdlmjgZy�ko_fZ�DesignLab�ijb\_^_gZ�gZ�jbkmgd_� 

 
KljmdlmjgZy�ko_fZ�kbkl_fu�DesignLab 

 
JZ[hlZ�k�kbkl_fhc�h[uqgh�gZqbgZ_lky�k�nhjfbjh\Zgby�ijbgpbibZev�

ghc�we_dljbq_kdhc�ko_fu�k�ihfhsvx�j_^ZdlhjZ�ko_f�Schematics��dhlhjuc�
h^gh\j_f_ggh� y\ey_lky� b� mijZ\eyxs_c� h[hehqdhc� kbkl_fu�� ba� dhlhjhc�
fh`gh�aZimkdZlv�hkgh\gu_���fh^meb��<hafh`_g�b�Z\lhghfguc�aZimkd�fh�
^me_c� 

 

�����F_g_^`_j�ijh_dlh\ 
 

Ijb�hldjulbb�ex[hc�ijh]jZffu�kbkl_fu�'HVLJQ/Zb�Z\lhfZlbq_kdb�
aZ]jm`Z_lky� f_g_^`_j� ijh_dlh\� �Design Manager��� F_g_^`_j� ijh_dlh\�
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nmgdpbhgbjm_l�\�nhgh\hf�j_`bf_��DZ`^hfm�ijh_dlm�gZagZqZ_lky�hij_^_�
e_gguc� jZa^_e� �Workspace��� \� dhlhjhf� jZaf_sZxlky� \k_� hlghkysb_ky� d�
g_fm�nZceu��Wlb�nZceu�jZkiheZ]Zxlky�\�ZenZ\blghf�ihjy^d_��By Name) 
beb� k]jmiibjh\Zgu� ih� dZl_]hjbyf� �By Category��� GZijbf_j�� \hafh`gu�
ke_^mxsb_�dZl_]hjbb�b�ih^dZl_]hjbb�nZceh\� 

• Schematics��ko_fu����bfy�ko_fu!�sch —�bfy�nZceZ�ko_fu� 

• Simulation Output��j_amevlZlu�fh^_ebjh\Zgby� *.out, *.dat); 

• Workspace Dependencies� �nZceu� ijh_dlZ�� gZoh^ysb_ky������������������
\�l_dms_f�dZlZeh]_���nit, *stl, *.slb); 

• External Dependencies� �\g_rgb_� nZceu�� k\yaZggu_� k������������������
l_dmsbf�ijh_dlhf�� 

• System Dependencies� �i_j_q_gv� bkihevam_fuo� \� ijh_dl_������������
[b[ebhl_d��jZaf_s_gguo�\�kbkl_fghf�dZlZeh]_�� 

• System Files (nZceu ijh_dlZ: *.als, *.cir, *.mvl, *.prb, *.opt b ̂ j.); 

• Simulation Stimuli (\oh^gu_ kb]gZeu: *.stl); 

• PCBoards��i_qZlgu_�ieZlu���jkZ�b�^j���� 

• Symbol Libraries� �[b[ebhl_db� kbf\heh\�� jZaf_s_gguo� \���������������
l_dms_f�jZa^_e_���slb); 

• MicroSim Miscellaneous��\kihfh]Zl_evgu_�nZceu�� 

• Model Libraries��[b[ebhl_db�fZl_fZlbq_kdbo�fh^_e_c���lib); 

• User Files��nZceu��kha^Z\Z_fu_�ihevah\Zl_eyfb�� 

H^gh\j_f_ggh� fh`gh� hldjulv� g_kdhevdh� l_dklh\uo� b� ]jZnbq_kdbo�
nZceh\�b�aZl_f�ijhkfZljb\Zlv�bo� 

 
DhfZg^u�f_g_^`_jZ�ijh_dlh\ 

F_gx�File��NZce� 
 

Open -�ijhkfhlj�l_dms_]h�nZceZ�khhl\_lkl\mxs_c�ijh]jZffhc� 

New Workspace... -�kha^Zgb_�gh\h]h�jZa^_eZ� 
Open Workspace...  -�aZ]jmadZ��hldjulb_��kms_kl\mxs_]h�jZa^_eZ� 

Close Workspace -�aZdjulb_�l_dms_]h�jZa^_eZ� 

Properties -�djZldh_�hibkZgb_�gZagZq_gby�\u[jZggh]h�nZceZ� 
View Messages (F10) -�ijhkfhlj�kibkdZ�hrb[hd�l_dms_c�ko_fu��h[�

gZjm`_gguo�ijb�khklZ\e_gbb�kibkdZ�kh_^bg_gbc� 
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NZce����«�-�kibkhd�ihke_^gbo�aZ]jm`_gguo�nZceh\� 

Exit -�aZ\_jr_gb_�jZ[hlu�k�f_g_^`_jhf�ijh_dlh\� �k�aZdjulb_f�\k_o�
Zdlb\guo�ijh]jZff�kbkl_fu�'HVLJQ�/DE�� 

F_gx�Edit ��J_^Zdlbjh\Zgb_� 
Cut (Ctrl+X) -�m^Ze_gb_�\u[jZggh]h�h[t_dlZ�b�ihf_s_gb_�_]h�\�[mn_j� 

Copy (Ctrl+C) -�dhibjh\Zgb_�\u[jZggh]h�h[t_dlZ�\�[mn_j� 

Paste (Ctrl+V) -�jZaf_s_gb_�\�jZa^_e�h[t_dlZ��aZg_k_ggh]h�\�[mn_j� 

Delete (Del) -� m^Ze_gb_� \u[jZggh]h� h[t_dlZ� [_a� ihf_s_gby� _]h������������������
\�[mn_j� 

Localize -�i_j_ghk�\�l_dmsbc�jZa^_e�\u[jZgguo�\g_rgbo�nZceh\� 

Go To Definition -�hldjulb_�jZa^_eZ��\�dhlhjhf�gZoh^ylky�\u[jZggu_�
\g_rgb_�nZceu��b�\uk\_qb\Zgb_�_]h�bf_gb� 

F_gx�Workspace��JZa^_e�ijh_dlZ� 
Copy...  -�dhibjh\Zgb_�\u[jZggh]h�h[t_dlZ�\�^jm]hc�jZa^_e� 

Move... -�i_j_f_s_gb_�\u[jZggh]h�h[t_dlZ�\�^jm]hc�jZa^_e� 

Delete... -�m^Ze_gb_�\u[jZggh]h�h[t_dlZ� 
Archive... -�kha^Zgb_�Zjob\Z�\k_]h�l_dms_]h�jZa^_eZ�beb�\u[jZgguo�

nZceh\�\f_kl_�kh�k\yaZggufb�k�gbfb�nZceZfb��ih�^hihegbl_evghfm�mdZ�
aZgbx�� 

Restore... - jZaZjob\Zpby�^Zgguo�\�l_dms_f�beb�ex[hf�^jm]hf�jZa^_e_� 

Add Objects... -�^h[Z\e_gb_�nZceh\�\�l_dmsbc�jZa^_e�\f_kl_�kh�k\y�
aZggufb�k�gbfb�nZceZfb��ih�^hihegbl_evghfm�mdZaZgbx�� 

F_gx�View��Ijhkfhlj� 
By Category -�jZaf_s_gb_�nZceh\�ijh_dlZ�ih�dZl_]hjbyf� 

By Name -�jZaf_s_gb_�nZceh\�ijh_dlZ�\�ZenZ\blghf�ihjy^d_� 

Refresh -� h[gh\e_gb_� bah[jZ`_gby� kh^_j`Zgby� l_dms_]h� jZa^_eZ� b�
aZdjulb_�^_j_\Z�k\yaZgguo�k�gbf�^Zgguo� 

Expand Item -�h[t_^bg_gb_�\k_o�nZceh\�l_dms_]h�jZa^_eZ�\�dZl_]h�
jbb�b�ih^dZl_]hjbb�h^ghlbiguo�nZceh\� 

Status Bar -�hlh[jZ`_gb_�kljhdb�khklhygbc� 
Workspace Toolbar -�hlh[jZ`_gb_�f_gx�bgkljmf_glh\� 
Application Toolbar  -�hlh[jZ`_gb_�f_gx� aZ]jmadb�ijbdeZ^guo�ijh�

]jZff� 

Options -�gZkljhcdZ�iZjZf_ljh\�f_g_^`_jZ�ijh_dlh\� 
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F_gx�Tools��IjbdeZ^gu_�ijh]jZffu� 
Schematics - aZ]jmadZ ijh]jZffu Schematics; 

PSpice A/D - aZ]jmadZ ijh]jZffu PSpice A/D; 

PCBoards - aZ]jmadZ ijh]jZffu PCBoards; 

PLSyn -�aZ]jmadZ�ijh]jZffu�PLSyn; 

Optimizer  - aZ]jmadZ ijh]jZffu PSpice Optimizer; 

Parts -�aZ]jmadZ�ijh]jZffu�Parts; 

Probe -�aZ]jmadZ�ijh]jZffu�Probe; 

Stimulus Editor - aZ]jmadZ ijh]jZffu Stimulus Editor; 

Text Editor  -�aZ]jmadZ�\kljh_ggh]h�l_dklh\h]h�j_^ZdlhjZ� 

Close All -�aZdjulb_�\k_o�Zdlb\guo�ijh]jZff�k�khojZg_gb_f�baf_g_�
gbc�\�nZceZo� 

F_gx Window (Hdgh) 

Cascade -�dZkdZ^gh_�jZaf_s_gb_�hldjuluo�hdhg� 

Tile Vertically  -�jZaf_s_gb_�hldjuluo�hdhg�ih�\_jlbdZeb� 

Tile Horizontally  -�jZaf_s_gb_�hldjuluo�hdhg�ih�]hjbahglZeb� 

Arrange Icons -�mihjy^hq_gb_�jZaf_s_gby�hldjuluo�hdhg� 

1, 2, ...  -�kibkhd�hldjuluo�hdhg� 

F_gx�Help��Ihfhsv� 
Search For Help On-Technical  - \u\h^�kibkdZ�jZa^_eh\�\kljh_gghc�

bgkljmdpbb� 

Technical Support -� bgnhjfZpby� h� kem`[_� l_ogbq_kdhc� ih^^_j`db�
MicroSim; 

Using Help -�\u\h^�djZldbo�mdZaZgbc�ih�jZ[hl_�kh�\kljh_gghc�bgkl�
jmdpb_c� 

About Design Manager -�bgnhjfZpby�h�\_jkbb�ijh]jZffu�b�__�j_]b�
kljZpbhgghf�ghf_j_� 

Ijbf_qZgb_��Ljb�lhqdb�ihke_�bf_gb�dhfZg^u�������hlf_qZxl�lZd�gZ�
au\Z_fu_�jZkrbj_ggu_�dhfZg^u��i_j_^�\uiheg_gb_f�dhlhjuo�g_h[oh^b�
fh�\\_klb�^hihegbl_evgmx�bgnhjfZpbx� 

Jy^� dhfZg^�f_g_^`_jZ�fh`gh� aZimklblv�s_eqdhf� dmjkhjZ� ih� khhl�
\_lkl\mxs_c�ibdlh]jZff_� 
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GZjy^m�k�f_g_^`_jhf�ijh_dlh\�\�DesignLab�����\\_^_gh�hq_gv�m^h[�
gh_� kj_^kl\h� \_^_gby� ijh_dlh\ Design Journal—̀mjgZe� baf_g_gbc��Ijb�
jZ[hl_�kh�ko_fguf�j_^Zdlhjhf�Schematics�dZ`^uc�\ZjbZgl�ko_fu�fh`gh�
\g_klb�\�wlhl�`mjgZe�ih�dhfZg^_ File/Checkpoints,�khijh\h^b\�l_dklh\uf�
dhff_glZjb_f�� <k_� \ZjbZglu� h^ghc� b� lhc� `_� ko_fu� ojZgylky� \� h^ghf�
nZce_���Ijb�\u[hj_�h^gh]h�ba�gbo�ih�dhfZg^_ Open File�_]h�ko_fZ�aZ]jm�
`Z_lky�gZ�wdjZg,�b�fh`gh�ijhkfhlj_lv�__�oZjZdl_jbklbdb� 

 
�����FZjrjml�ih^]hlh\db�b�\uiheg_gby�fh^_ebjh\Zgby 

 
<� ^Zgghf� jZa^_e_� ijb\_^_gh� djZldh_� hibkZgb_� wlZih\� ih^]hlh\db�

we_dljbq_kdhc�ko_fu�mkljhckl\Z�d�fh^_ebjh\Zgbx�b�\uiheg_gby�fh^_eb�
jh\Zgby��Ih^jh[gh_�baeh`_gb_�wlbo�\hijhkh\�bf__lky�\�>�@� 

Fh^_ebjm_fZy� ko_fZ� fh`_l� kh^_j`Zlv� ke_^mxsb_� lbiu������������������
dhfihg_glh\� 

–�pbnjh\u_�we_f_glu��\_glbeb��ljb]]_ju��AM��IEF�b�^j�� 
– j_abklhju��dhg^_gkZlhju��dZlmrdb�bg^mdlb\ghklb��ljZgknhjfZlhju� 
–�ljZgabklhju��[biheyjgu_��ihe_\u_��FHI��Zjk_gb^-]Zeeb_\u_� 
–�dexqb��mijZ\ey_fu_�lhdhf�b�gZijy`_gb_f� 
–�:PI�b�P:I� 
–�ebgbb�i_j_^Zq�k�ihl_jyfb� 
Ba�gbo�fh`gh�kha^Z\Zlv�fZdjhfh^_eb�beb�b_jZjobq_kdb_�kljmdlmju� 
�������Kha^Zlv�ko_fm�fh^_ebjm_fh]h�mkljhckl\Z�\�kj_^_�ko_fgh]h�j_�

^ZdlhjZ�Schematics��FZjrjml�\\h^Z�ko_fu�ih^jh[gh�hibkZg�\�[1]. 
�������<\_klb�kbf\heu�bklhqgbdh\�kb]gZeh\��dhlhju_�gZoh^ylky�\�

^\mo�[b[ebhl_dZo��Sourcestm.slb�b�Source.slb. 
<gbfZgb_��Ijhkfhlj_lv�nhjfm�ZgZeh]h\uo�b�pbnjh\uo�bklhqgbdh\�

kb]gZeh\��hlj_^Zdlbjh\Zlv�bo�beb�kha^Zlv�\gh\v�fh`gh�k�ihfhsvx�j_^Zd�
lhjZ� \oh^guo� kb]gZeh\�StmEd (Stimulus Editor���Ih^jh[gZy� jZ[hlZ� k� j_�
^Zdlhjhf� StmEd� hibkZgZ� \� i�� �����Ij_`^_� q_f� ^\b]Zlvky� ^Zevr_�� hagZ�
dhfvl_kv�k�jZ[hlhc�j_^ZdlhjZ�Stimulus Editor. 

<�[b[ebhl_d_�Sourcestm.slb�gZoh^ylky� kbf\heu� l_o�bklhqgbdh\� kb]�
gZeh\��dhlhju_�kha^Zxlky�k�ihfhsvx�ijh]jZffu�Stimulus Editor: 

DigStim -� kbf\he� bklhqgbdZ� pbnjh\h]h� kb]gZeZ�� Ihke_� ^\hcgh]h�
s_eqdZ�ih�lZdhfm�kbf\hem�\\_klb�bfy�kb]gZeZ��ih�mfheqZgbx�bfy�kb]gZ�
eZ� kh\iZ^Z_l� k� ihabpbhgguf� h[hagZq_gb_f� kbf\heZ���>Ze__� mijZ\e_gb_�
i_j_^Z_lky�ijh]jZff_�Stimulus Editor. 

<u[jZlv� lbi� kb]gZeZ�� ij_^gZagZq_ggh]h� ^ey� ZgZebaZ� i_j_oh^guo�
ijhp_kkh\��b�\\_klb�_]h�iZjZf_lju��GZb[he__�qZklh�wlb�\hafh`ghklb�bk�
ihevamxlky�^ey�aZ^Zgby�pbnjh\uo�kb]gZeh\� 
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VSTIM�b� ISTIM –�kbf\heu�bklhqgbdh\�gZijy`_gby�b�lhdZ�ZgZeh]h�
\uo�kb]gZeh\��dhlhju_�bf_xl�^\Z�Zljb[mlZ�DC�b�AC��hij_^_eyxsbo�ih�
klhyggmx�khklZ\eyxsmx�gZijy`_gby�beb�lhdZ�b�Zfieblm^m�kb]gZeZ�ijb�
ZgZeba_� \� qZklhlghc� h[eZklb�� AgZq_gby� wlbo� Zljb[mlh\� mklZgZ\eb\Zxlky�
dhfZg^hc�Edit/Attribute  �beb�s_eqdhf�ih�ibdlh]jZff_�� 

<�[b[ebhl_d_�Source.slb�gZoh^ylky�kbf\heu�pbnjh\uo�b�ZgZeh]h\uo�
kb]gZeh\��iZjZf_lju�dhlhjuo�hij_^_eyxlky�k�ihfhsv�Zljb[mlh\��hibkZ�
gb_�dhlhjuo�ijb\_^_gh�\�>���ii������������@� 

Ijhkfhlj_lv� nhjfm� ZgZeh]h\uo� b� pbnjh\uo� bklhqgbdh\� kb]gZeh\��
hlj_^Zdlbjh\Zlv�bo�beb�kha^Zlv�\gh\v�fh`gh�k�ihfhsvx�j_^ZdlhjZ�\oh^�
guo�kb]gZeh\�StmEd (Stimulus Editor���K�ihfhsvx�furb�aZ^Zxlky�nhjfZ�
ZgZeh]h\h]h�bklhqgbdZ�dmkhqgh-ebg_cgh]h�kb]gZeZ�b�\j_f_ggu_�^bZ]jZf�
fu�eh]bq_kdbo�kb]gZeh\�� 

2.3���� IjhklZ\blv� ihabpbhggu_� h[hagZq_gby� dhfihg_glh\            
(Reference Designator). 

Ihabpbhggu_�h[hagZq_gby�h[uqgh�\\h^ylky�ijb�jZkklZgh\d_�dhfih�
g_glh\�gZ�ko_f_�� 

IjhklZ\blv�gZ�ko_f_�ihabpbhggu_�h[hagZq_gby�kbf\heh\�dhfihg_g�
lh\��khklhysb_�ba�ihabpbhggh]h�h[hagZq_gby�dhjimkZ�dhfihg_glZ��Pakage 
Reference Designator���d�dhlhjhfm�^h[Z\ey_lky�bfy� k_dpbb� �Gate���gZijb�
f_j��U1A, U1B, U1C��«���J_^Zdlbjh\Zlv�ihabpbhggu_�h[hagZq_gby�k�mq_�
lhf� jZkij_^_e_gby� k_dpbc� ih� dhjimkZf� �lZd� gZau\Z_fZy� miZdh\dZ�� ih�
hdhgqZgbb�jbkh\Zgby�ko_fu� 

H^gZdh��_keb�\�ijhp_kk_�j_^Zdlbjh\Zgby�qZklv�dhfihg_glh\�ihemqb�
eZ�kh\iZ^Zxsb_�ihabpbhggu_�h[hagZq_gby��beb�g_�^ey�\k_o�dhfihg_glh\�
ijhklZ\e_gu�wlb�h[hagZq_gby��lh�\uihegblv�ke_^mxsmx�^hjZ[hldm� 

<� jZa^_e_� Set values for� \u[jZlv� f_lh^� ijhklZgh\db� ihabpbhgguo�
h[hagZq_gbc�dhfihg_glh\� 

All Except User-Assigned -�Z\lhfZlbq_kdZy�ijhklZgh\dZ�ihabpbhgguo�
h[hagZq_gbc�bf_g�k_dpbc�b�lbih\�dhjimkh\�aZ�bkdexq_gb_f�l_o��qlh�ijh�
klZ\e_gu�ihevah\Zl_e_f� 

Only Unpackaged -�ijhklZgh\dZ�ihabpbhgguo�h[hagZq_gbc�bf_g�k_d�
pbc�b�lbih\�dhjimkh\��dhlhju_�_s_�g_�gZagZq_gu�� 

All  -� ijhklZgh\dZ� ihabpbhgguo� h[hagZq_gbc� bf_g� k_dpbc� b� lbih\�
dhjimkh\�\k_f�dhfihg_glZf���k�i_j_hij_^_e_gb_f�kms_kl\mxsbo�� 

AZl_f�\u[jZlv�dhfZg^m�Tools/Annotate��<�ihy\b\r_fky�^bZeh]h\hf�
hdg_�\�imgdl_�Function�\u[jZlv�lbi�hi_jZpbb�miZdh\db� 

Package and Assign Reference Designator –�miZdh\dZ�dhfihg_glh\�\�
nbabq_kdb� kms_kl\mxsb_� dhjimkZ� iml_f� ijhklZgh\db� ghf_jh\� k_dpbc�
dhfihg_glh\�b�mdZaZgby�lbiZ�dhjimkZ�\�khhl\_lkl\bb�k�^Zggufb�jZa^_eZ�
Set Value for��AZf_lbf��qlh�miZdh\dZ�g_h[oh^bfZ�ijb�jZajZ[hld_� �i_qZl�
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guo  �ieZl�   b�   g_�   h[yaZl_evgZ  �^ey�  fh^_ebjh\Zgby; 
Assign Reference Designator Only –� gZagZq_gb_� ihabpbhgguo� h[h�

agZq_gbc� dhfihg_glh\� [_a� ijh\_^_gby� bo� miZdh\db�� qlh� ^hklZlhqgh� ^ey�
ijh\_^_gby�fh^_ebjh\Zgby� 

Undo Packaging –�m^Ze_gb_�\k_o�Zljb[mlh\��ijhklZ\e_gguo�\�ijhp_k�
k_�h[jZlghc�dhjj_dlbjh\db�ko_fu�ih�dhfZg^_�Tools/Back Annotate��g_h[�
oh^bfh�ijb�\hagbdgh\_gbb�ijh[e_f�ijb�]_g_jZpbb�p_i_c�� 

>ey� j_^Zdlbjh\Zgby�ihabpbhgguo� h[hagZq_gbc� \jmqgmx�ijbf_gblv�
dhfZg^m�Edit/Label beb�s_edgmlv�dmjkhjhf�ih�ihabpbhgghfm�h[hagZq_�
gbx��<hdjm]�g_]h�ihy\blky�jZfdZ�b�h^gh\j_f_ggh�imgdlbjghc�ebgb_c�[m�
^_l�\u^_e_g�dhfihg_gl��dhlhjhfm�ijbgZ^e_`bl��ihabpbhggh_�h[hagZq_gb_� 

AZf_lbf��qlh�\�ijhp_kk_�gZg_k_gby�kbf\heh\�dhfihg_glh\�gZ�ko_fm�
dhfZg^hc�Option/Auto-Naming� fh`gh� \dexqblv� j_`bf� Z\lhfZlbq_kdhc�
ijhklZgh\db�ihabpbhgguo�h[hagZq_gbc� �dhfihg_glh\��ihf_lb\�dmjkhjhf�
iZg_ev�Enable Auto-Naming�b�aZ^Z\�gZqZevguc�ghf_j�ihabpbhgguo�h[h�
agZq_gbc�Starting Designator���D� kh`Ze_gbx�� \� wlhf� j_`bf_�� dZd� b� ijb�
\uiheg_gbb�dhfZg^u�Tools/Annotate�ihabpbhggu_�h[hagZq_gby�jZkklZ\�
eyxlky� g_mihjy^hq_ggh�� Ihwlhfm� i_j_^� \uimkdhf� ^hdmf_glZpbb� ih�
?KD>� ijboh^blvky� j_^Zdlbjh\Zlv� ihabpbhggu_� h[hagZq_gby� dhfihg_g�
lh\�\jmqgmx� 

�������Ijhbf_gh\Zlv�p_ib�dhfZg^hc�Edit/Label �beb�^\hcguf�s_eq�
dhf�furb�gZ�\u[jZgghc�p_ib� 

Ijb� \uiheg_gbb� g_dhlhjuo� \b^h\� ZgZebaZ� �gZijbf_j�� ijb� ki_d�
ljZevghf�ZgZeba_�ih�f_lh^m�Fhgl_-DZjeh��jZkq_l_�mjh\gy�rmfZ��g_h[oh�
^bfh�mdZau\Zlv�bf_gZ�\uoh^guo�i_j_f_gguo��\�dZq_kl\_�dhlhjuo�fh]ml�
[ulv�ihl_gpbZeu�b�jZaghklb�ihl_gpbZeh\�maeh\�b�lhdb�\_l\_c��Ijb�aZibkb�
\uoh^guo�i_j_f_gguo�fh`gh�ihevah\Zlvky�\k_fb�ijZ\beZfb�ijh]jZffu�
PSpice��h^gZdh�kkuedb�gZ�bf_gZ�maeh\�p_ib��bf_gZ�ijh\h^gbdh\��\hafh`�
gu��_keb�hgb�h[hagZq_gu�gZ�ko_f_� 

Ijb�bkihevah\Zgbb�ki_pbZevguo�fZjd_jh\�bf_gh\Zlv�p_ib�g_�h[yaZ�
l_evgh� -� ^hklZlhqgh�fZjd_jhf�ihf_lblv� �dhfZg^Zfb�f_gx�Markers �beb�
s_eqdhf�ih�khhl\_lkl\mxsbf�ibdlh]jZffZf��p_ib�beb�\u\h^�dhfihg_g�
lZ�b�gZ�]jZnbd�[m^_l�\u\_^_gZ�khhl\_lkl\mxsZy�oZjZdl_jbklbdZ� 

2.3.5. GZg_klb�gZ�ko_fm�gm`gu_�fZjd_ju�b�kbf\heu�^ey�\bamZeb�
aZpbb� j_amevlZlh\� fh^_ebjh\Zgby� �\j_f_gguo� ^bZ]jZff�� qZklhlguo� oZ�
jZdl_jbklbd�b�^j���� 

<gbfZgb_��Wlhl� imgdl� ijb� i_j\hgZqZevghf� hagZdhfe_gbb� k� kbkl_�
fhc�fh`gh�ijhimklblv� 

>ey�ihkljh_gby�\�^Zevg_cr_f�ijh]jZffhc��Prob_�]jZnbdh\�gZijy`_�
gbc� beb� eh]bq_kdbo� mjh\g_c� p_i_c� \u[jZlv� dhfZg^m� Markers/                 
MarkValtage/Level�beb�gZ`Zlv�gZ�khhl\_lkl\mxsmx�ibdlh]jZffm��AZl_f�
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jZaf_klblv�fZjd_ju�\�ex[hc�lhqd_�gm`ghc�we_dljbq_kdhc�p_ib�beb�dhgp_�
\u\h^Z�dhfihg_glZ� 

:gZeh]bqgh� dhfZg^hc�Markers/Mark Current unto Pin jZaf_klblv�
fZjd_ju��ihf_qZxsb_�\u\h^u�dhfihg_glh\�� lhdb�dhlhjuo�gZghkylky�gZ�
]jZnbdb�ijh]jZffhc�Probe.  

>jm]b_�lbiu�fZjd_jh\��dhlhju_�fh`gh�gZg_klb�k�ihfhsvx�f_gx�dh�
fZg^u�Markers ��ijb\_^_gu�\�>���klj�����@� 

>ey�hlh[jZ`_gby��beb�m^Ze_gby��gZ�ko_f_�j_amevlZlh\�ZgZebaZ�j_`b�
fZ� ih� ihklhygghfm� lhdm� k� ihfhsvx� dhfZg^u� Analysis/Display                  
Results/Show/Hide/SelectedVoltages �beb�imlzf�gZ`Zlby�khhl\_lkl\mxs_c�
ibdlh]jZffu��jZaf_klblv�fZjd_ju�\�maeZo�gm`guo�we_dljbq_kdbo�p_i_c� 

:gZeh]bqguf� h[jZahf� jZaf_sZxlky� fZjd_ju� ^ey� \u\h^Z� gZ� ko_fm�
ihklhyggh]h�lhdZ�\u[jZgguo�mqZkldh\�p_i_c�ko_fu� 

>ey� hlh[jZ`_gby� gZ� wdjZg_� ijh]jZffu� PSpice� \� l_dklh\hc� kljhd_�            
�\�gb`g_c�qZklb� wdjZgZ�� l_dmsbo� agZq_gbc�gZijy`_gbc�maeh\� �g_�[he__�
ljzo��gm`gu_�maeu�ihf_qZxlky�kbf\heZfb�WATCH���\�\b^_�]eZaZ���dhlh�
ju_� bkihevamxlky� ^ey� dhgljhey� ijZ\bevghklb� ijhp_kkZ�fh^_ebjh\Zgby��
qlh[u�ij_j\Zlv�jZkqzlu� �ijb�gZebqbb�y\gh�g_\_jguo�j_amevlZlh\��g_�^h�
`b^Zykv�bo�hdhgqZgby��ihe_agh�ijb�ijh\_^_gbb�^ebl_evguo�jZkq_lh\�� 

������� <uihegblv� ijh\_jdm� ko_fu� dhfZg^hc� Analysis/Electrical 
Rule Check�gZ�gZebqb_�\�ko_f_�g_�ih^kh_^bgzgguo��ieZ\Zxsbo��\u\h^h\�
dhfihg_glh\��kh\iZ^Zxsbo�ihabpbhgguo�h[hagZq_gbc�b�^jm]bo�hrb[hd��
IheghlZ�b�ijZ\bevghklv�ijh\_jdb�l_f�[hevr_��q_f�[hevr_�bgnhjfZpbb�h�
lbi_�dhfihg_glh\�b�bo�\u\h^h\�aZg_k_gh�\�[b[ebhl_dm�kbf\heh\��Ijb�h[�
gZjm`_gbb�hrb[hd�gZ�wdjZg�\u\h^blky�bgnhjfZpbhggh_�khh[s_gb_��I_�
j_q_gv� hrb[hd� �k� mdZaZgb_f� dhhj^bgZl�� ijhkfZljb\Z_lky� dhfZg^hc�
File/View Massages. 

�������AZ^Zlv�^bj_dlb\u�fh^_ebjh\Zgby�b�bo�iZjZf_lju�dhfZg^hc�
Analysis/Setup� �beb�gZ`Zlb_f�khhl\_lkl\mxs_c�ibdlh]jZffu��imlzf�hl�
f_ldb� gm`guo� ^bj_dlb\�fh^_ebjh\Zgby� \� hldju\r_fky� hdg_� �]ZehqdZ� \�
]jZn_�Enable).  

<gbfZgb_�� Ih^jh[g__� ^bj_dlb\u� fh^_ebjh\Zgby� jZkkfhlj_gu� \�
ih^jZa^_e_����� 

AZl_f� ihke_� gZ`Zlby� khhl\_lkl\mxs_c� dghidb� gZ� iZg_eb� k� bf_g_f�
\b^Z�ZgZebaZ�hldju\Z_lky�^bZeh]h\h_�f_gx�aZ^Zgby�^bj_dlb\��iZjZf_ljh\�
fh^_ebjh\Zgby� 

AC Sweep… –�jZkq_l�oZjZdl_jbklbd�ebg_Zjbah\Zgghc� ko_fu� \�qZk�
lhlghc�h[eZklb�b�mjh\gy�_z�\gmlj_gg_]h�rmfZ�� 

Load/Save Bias Points –� aZihfbgZgb_��ql_gb_�j_`bfZ� ko_fu�ih�ih�
klhygghfm�lhdm� 
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DC Sweep –�jZkq_l�j_`bfZ�ih�ihklhygghfm�lhdm�ijb�\ZjbZpbb�\oh^�
gh]h�gZijy`_gby��lhdZ�beb�l_fi_jZlmju� 

Monte Carlo/Worst Case… –�klZlbq_kdbc�ZgZeba�ih�f_lh^m�Fhgl_-
DZjeh�b�jZkq_l�gZbom^r_]h�kemqZy� 

Bias Point Detail –�\u\h^�ih^jh[ghc�bgnhjfZpbb�h�j_`bf_�ko_fu�ih�
ihklhygghfm�lhdm� 

Digital Setup –� ki_pbnbdZpby� ^hihegbl_evguo� ^Zgguo�ijb� ZgZeba_�
i_j_oh^guo�ijhp_kkh\�pbnjh\uo�b�kf_rZgguo�mkljhckl\� �lbi�aZ^_j`_d��
lbi� ZgZeh]h\h-pbnjh\h]h� bgl_jn_ckZ�� mklZgh\dZ� gZqZevguo� khklhygbc�
ljb]]_jh\�� 

Options… –� aZ^Zgb_�iZjZf_ljh\��dhgljhebjmxsbo�lhqghklv�j_amev�
lZlh\�fh^_ebjh\Zgby�b�oZjZdl_j�\u\h^Z�^Zgguo�\�l_dklh\uc�nZce�j_amev�
lZlZ�fh^_ebjh\Zgby��out; 

Parametric… –�aZ^Zgb_�\Zjvbjm_fuo�iZjZf_ljh\� 
Sensitivity –�jZkq_l�fZehkb]gZevguo�qm\kl\bl_evghkl_c�\�j_`bf_�ih�

ihklhygghfm�lhdm� 
Temperature… –�mklZgh\dZ�l_fi_jZlmju��ih�mfheqZgbx����°C); 
Transfer Function –�jZkq_l�fZehkb]gZevguo�i_j_^Zlhqguo�nmgdpbc�

ih�ihklhygghfm�lhdm� 
Transient… –�jZkq_l�i_j_oh^guo�ijhp_kkh\�b� ki_dljZevguc� ZgZeba�

ih�Nmjv_� 
Ih�dhfZg^_�Setup�aZ^Zxlky�g_�\k_�\hafh`gu_�^bj_dlb\u�ijh]jZffu�

PSpice��HklZevgu_� ^bj_dlb\u� aZ^Zxlky� k� ihfhsvx� Zljb[mlh\�� ijbk\Zb�
\Z_fuo�gZ�ko_f_�k�ihfhsvx�ki_pbZevguo�kbf\heh\�ba�[b[ebhl_db� �Spe-
cial.slb��ijb�wlhf�dZ`^hc�^bj_dlb\_�khhl\_lkl\m_l�hl^_evguc�kbf\he��GZ�
ijbf_j�� �kf�� >�@��jbk�������kbf\he�PARAM�aZ^Zzl�^bj_dlb\m�hij_^_e_gby�
]eh[Zevguo�iZjZf_ljh\��K�ihfhsvx�kbf\heh\�PARAM, OPTPARAM� aZ�
^Zzlky� i_j_q_gv� \Zjvbjm_fuo� iZjZf_ljh\� b� bo� gZqZevgu_� agZq_gby� ^ey�
ijh]jZffu�PSpice Optimizer.  

�������Kha^Zlv�kibkhd�kh_^bg_gbc�dhfZg^hc��Analysis/Create Netlist, 
ijb� wlhf� kibkhd� kh_^bg_gbc� b� aZ^Zgb_� gZ� fh^_ebjh\Zgb_� aZghkblky� \�
nZce�k�jZkrbj_gb_f� �FLU�b�jy^�\kihfh]Zl_evguo�nZceh\�k�jZkrbj_gbyfb�
.net�� �DOV�� �SDU��Wlb�nZceu� \dexqZxlky� \� aZ^Zgb_� gZ�fh^_ebjh\Zgb_��<k_�
mdZaZggu_�nZceu� aZghkylky� lZd`_� \� \uoh^ghc�nZce� k� jZkrbj_gb_f� �out 
ijb�i_j_oh^_�d�j_`bfm�fh^_ebjh\Zgby� 

K� l_dklh\uf� hibkZgb_f� ko_fu� b� l_dklh\uf� hibkZgb_f� aZ^Zgby� gZ�
fh^_ebjh\Zgb_� bf__l� kfuke� agZdhfblvky� lhevdh� ijb� ihbkd_� keh`guo�
hrb[hd��<��h[uqghf�j_`bf_�jZ[hlZxl�lhevdh�kh�ko_fZfb� 

Ijb�gZebqbb�hrb[hd�\�ko_f_�beb�\�^bj_dlb\Zo�fh^_ebjh\Zgby�\u\h�
^ylky�bgnhjfZpbhggh_�khh[s_gb_� �INFO���ij_^mij_`^_gby� �WARNING) 
b� hrb[db� �ERROR���?keb� dmjkhjhf�s_edgmlv�gZ� kljhd_� hrb[hd�� lh� wlh�
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hdgh�aZdjh_lky��b�dmjkhj�ihdZ`_l�gZ�ko_f_�k\yaZgguc�k�wlhc�hrb[dhc�\u�
\h^�dhfihg_glZ��<_jgmlvky�\�bgnhjfZpbhggh_�hdgh�fh`gh�dhfZg^hc�File/ 
View Messages�beb�gZ`Zlb_f�deZ\brb�F10. 

NZceu� kibkdh\� kh_^bg_gbc� fh`gh� ijhkfhlj_lv� dhfZg^hc������������������
Alysis/Examins Netlist�k�ihfhsvx�\kljh_ggh]h�l_dklh\h]h�j_^ZdlhjZ�Mi-
croSim Text Editor��H^gZdh�g_h[oh^bfhklv�\�wlhf�\hagbdZ_l�djZcg_�j_^dh��
gZijbf_j��ijb�hleZ^d_�gh\uo�ko_f�b�fh^_e_c�dhfihg_glh\� 

2.3.9.�M[_^blvky�� qlh� ih^dexq_gu�nZceu� k�fZl_fZlbq_kdbfb�fh^_�
eyfb� dhfihg_glh\� ko_fu��IhklZ\ey_fu_� \f_kl_� k� kbkl_fhc�nbjf_ggu_�
[b[ebhl_db��gZoh^ylky�\���nZce_�NOM.LIB ��_]h�g_�j_^Zdlbjh\Zlv��� 

Ih^dexqblv� ^hihegbl_evgu_� [b[ebhl_db� b� ^jm]b_� g_h[oh^bfu_�
^ey�fh^_ebjh\Zgby�nZceu�dhfZg^hc�Analysis/Library and Include Files. 
KgZqZeZ�\�kljhd_�mdZaZlv�bfy�nZceZ� �dhlhjh_�ijhs_�hlukdZlv�gZ`Zlb_f�
dghidb�Browse���AZl_f�\�aZ\bkbfhklb�hl�lbiZ�nZceZ�gZ`Zlv�h^gm�ba�dgh�
ihd� 

Add Library  -�[b[ebhl_db�fZl_fZlbq_kdbo�fh^_eHc��nZceu��lib, .mod 
b�^j��� 

Add Include –�nZceu��ih^dexqZ_fu_�ih�^bj_dlb\_��INCLUDE; 
Add Stimulus -�\g_rgb_�\ha^_ckl\by��nZceu��stl). 
Wlb�nZceu�[m^ml�^hklmigu�ijb�fh^_ebjh\Zgbb�ex[uo�ko_f� 
?keb�gZ`Zlv�ZgZeh]bqgu_�dghidb��g_�bf_xsb_�kbf\heh\�����nZceu�

[m^ml�^hklmigu�lhevdh�^ey�l_dms_c�ko_fu� 
��������<uihegblv�dhgnb]mjbjh\Zgb_�]jZnbq_kdh]h�ihklijhp_kkh�

jZ�Probe�dhfZg^hc�Analysis/Probe Setup. 
<gbfZgb_��Ij_^\Zjbl_evgh�ihagZdhfvl_kv� k� hibkZgb_f�ijh]jZffu�

Probe��dhlhjh_�ijb\_^_gh�\�i������ 
F_gx�dhfZg^u�Analysis/Probe Setup�bf__l���jZa^_eZ�� 

���JZa^_e�Probe StartUp 
Auto-Run Option��iZjZf_lju�Z\lhfZlbq_kdh]h�aZimkdZ�ijh]jZf�

fu�� 
Automatically Run Probe After Simulation -�Z\lhfZlbq_kdbc� aZimkd�

ijh]jZffu�Probe�ihke_�aZ\_jr_gby�fh^_ebjh\Zgby� 
Monitor Waveforms (auto update) -�ihkljh_gb_�]jZnbdh\�\�ijhp_kk_�

fh^_ebjh\Zgby��H[_ki_qb\Z_l�\hafh`ghklv�hi_jZlb\gh]h�\u\h^Z�gZ�wdjZg�
l_dmsbo�j_amevlZlh\�fh^_ebjh\Zgby��Ihke_�gZqZeZ�fh^_ebjh\Zgby�Z\lh�
fZlbq_kdb� aZimklblky� ijh]jZffZ� Probe,� b� ih� f_j_� ihklmie_gby� ^Zgguo�
[m^ml� �\u\h^blky�]jZnbdb�i_j_f_gguo��ihf_q_gguo�fZjd_jZfb�beb�mdZ�
au\Z_fuo�ih�dhfZg^_��Trace/Add��=jZnbdb�\u\h^ylky�gZ�wdjZg�ihjpbyfb�
\�khhl\_lkl\bb�k�jZaf_jZfb�dwr�iZfylb�dhfivxl_jZ� 

Do not auto-run Probe -�g_�aZimkdZlv�ijh]jZffm�Probe�Z\lhfZlbq_kdb�
ihke_�\uiheg_gby�fh^_ebjh\Zgby� 
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At Probe Startup��ki_pbnbdZpby�\u\h^bfuo�]jZnbdh\�� 
Restore last Probe session -�\u\h^�^Zgguo�h�ihke_^g_f�k_Zgk_�Probe; 
Show all markers -�\u\h^�]jZnbdh\�khhl\_lkl\mxsbo�\k_f�fZjd_jZf� 
Show select markers -�\u\h^�]jZnbdh\,�khhl\_lkl\mxsbo�\u[jZgguf�

gZ�ko_f_�fZjd_jZf� 
None -�]jZnbdb�g_�\u\h^ylky� 

���JZa^_e�Data Collection 
Data Collection �i_j_q_gv�^Zgguo,�ihf_sZ_fuo�\�\uoh^ghc�

nZce�� 
All markers only  –�^Zggu_��hlf_q_ggu_�fZjd_jZfb� 
All -�\k_�^Zggu_�h�ko_f_� 
All  except internal subcircuit data -�\k_�^Zggu_�h�ko_f_��aZ�bkdexq_�

gb_f�^Zgguo�h�ih^ko_fZo� 
None –�gbq_]h� 
Text data file format (CSDF) -�l_dklh\uc�nhjfZl�nZceZ�^Zgguo��jZk�

rbj_gb_�bf_gb��txt.). 
���JZa^_e�Checkpoint 

Kh^_j`bl�^\_�]jmiiu�dhfZg^� 
1. Automatically load data for open checkpoints -�Z\lhfZlbq_kdZy�aZ�

]jmadZ�^Zgguo�^ey�hldjuluo�\ZjbZglh\�ko_f� 
2. Show Rezult in -�hdgZ�^ey�ihdZaZ�j_amevlZlh\� 
Same window for all schematics(working and checkpoint) - \ h^ghf b 

lhf `_ hdg_ ^ey \k_o ko_f; 
A separate window for each schematic include its checkpoints -�\�hl�

^_evguo�hdgZo�^ey�dZ`^hc�hkgh\ghc�ko_fu���\�lhf�qbke_�b�^ey�__�\ZjbZg�
lh\� 

A separate window for each schematic (working or checkpoint) -�\�hl�
^_evguo�hdgZo�^ey�dZ`^hc�ko_fu��hkgh\gZy�ko_fZ�b�__�\ZjbZglu�� 

�������� AZimklblv� ijh]jZffm� fh^_ebjh\Zgby PSpice� dhfZg^hc�
Analysis/Simulate� �eb[h� gZ`Zlb_f� deZ\brb�F��� beb�s_eqdhf� ih� ibdlh�
]jZff_���Ijb� wlhf� Z\lhfZlbq_kdb�\uihegyxlky�dhfZg^u�Electrical Rule 
Check�b�Create Netlist��_keb�hgb�g_�[ueb�\uiheg_gu�aZjZg__��<�\_jog_c�
qZklb�wdjZgZ�ihf_s_gZ�kljhdZ�f_gx�^ey�aZimkdZ�nZceh\��baf_g_gby�p\_lZ�
b�rjbnlZ��\uah\Z�ih^kdZadb� 

DhfZg^u�f_gx�ijh]jZffu��PSpice 
�Gb`_� kljhdb�f_gx� \u\h^blky�gZa\Zgb_� aZ^Zgby�gZ�fh^_ebjh\Zgb_��

bfy�nZceZ��gZa\Zgb_� \uihegy_fhc� dhfZg^u�� � agZq_gby� \Zjvbjm_fuo�iZ�
jZf_ljh\�b�^j���\dexqZy�ghf_j�j_ZebaZpbb�ijb�klZlbklbq_kdbo�bkiulZgb�
yo� ih� f_lh^m�Fhgl_-DZjeh�� Djhf_� lh]h�� ijb\h^ylky� ^Zggu_� h[� h[t_f_�
iZfylb�\�kljhd_�Memory Used. 

<�kj_^g_c�qZklb�wdjZgZ�mdZau\Zxlky�gZa\Zgb_�\b^Z�ZgZebaZ�b�ijb\h�
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^ylky�bgnhjfZpbhggu_�khh[s_gby�h�nZaZo�\uiheg_gby�aZ^Zgby�gZ�fh^_�
ebjh\Zgb_�b�khh[s_gby�h[�hrb[dZo��ihke_^gb_�\u^_eyxlky�djZkguf�p\_�
lhf�� 

<�gb`g_c�qZklb�wdjZgZ�\�j_Zevghf�fZkrlZ[_�\j_f_gb�\u\h^ylky�l_�
dmsb_� agZq_gby� hl� h^ghc� ^h� lj_o� i_j_f_gguo�� � mdZaZgguo� � ^bj_dlb\hc�
WATCH��GZ�ko_f_�wlZ�^bj_dlb\Z�aZ^Z_lky�mklZgh\dhc�kbf\heZ�\�\b^_�]eZ�
aZ��Djhf_�lh]h��a^_kv�`_�ijb\h^blky�bgnhjfZpby�h�rZ]_�baf_g_gby�g_aZ�
\bkbfuo�i_j_f_gguo�b�^bZiZahgZ�bo�agZq_gbc� 

Ihke_�aZ\_jr_gby�fh^_ebjh\Zgby�_]h�j_amevlZlu�\�lZ[ebqghc�nhjf_�
aZghkylky�\�l_dklh\uc�nZce��>Zggu_�^ey�ihkljh_gby�]jZnbdh\�aZghkylky�\�
nZce��dat��dhlhjuc�aZ]jm`Z_lky�\�ijh]jZffm�Probe. 

�������� Ijhkfhlj_lv� ]jZnbdb� j_amevlZlh\� fh^_ebjh\Zgby� k� ih�
fhsvx�ijh]jZffu�Probe.  

=jZnbq_kdbc�ihklijhp_kkhj�Probe�\u\h^bl�gZ�wdjZg�]jZnbdb�j_amev�
lZlh\�fh^_ebjh\Zgby��ijhba\h^bl�bo�fZl_fZlbq_kdmx�h[jZ[hldm�b�\u\h�
^bl�gZ�wdjZg�\�lZ[ebqghc�nhjf_�bo�\Z`g_crb_�oZjZdl_jbklbdb��gZghkbl�
gZ�]jZnbdb�ihykgyxsb_�gZ^ibkb�b�iha\hey_l�ihemqZlv�`_kldb_�dhibb�j_�
amevlZlh\�fh^_ebjh\Zgby�\�]jZnbq_kdhc�nhjf_��FZl_fZlbq_kdb_�ij_h[jZ�
ah\Zgby�ih^�]jZnbdZfb�aZdexqZxlky�\�\uiheg_gbb�Zjbnf_lbq_kdbo�hi_�
jZpbc��\uqbke_gbb�jZaebqguo�nmgdpbc��\aylbb�bgl_]jZeh\��jZkqzl_�ki_d�
ljh\�� ]bklh]jZff�� baf_j_gbb� iZjZf_ljh\� nhjfu� bfimevkh\�� qZklhlguo�
oZjZdl_jbklbd��ihkljh_gbb� aZ\bkbfhkl_c�ex[hc�oZjZdl_jbklbdb� ]jZnbdZ�
hl� ex[h]h� \Zjvbjm_fh]h� iZjZf_ljZ� ko_fu� �gZijbf_j�� aZ\bkbfhklv� ^eb�
l_evghklb�bfimevkZ�Z\lh]_g_jZlhjZ�hl�agZq_gby�zfdhklb�mdZaZggh]h�dhg�
^_gkZlhjZ��� Wlb� oZjZdl_jbklbdb� jZkkqblu\Zxlky� k� ihfhsvx� p_e_\uo�
nmgdpbc��aZibkZgguo�\�nZce�Msim.prb. 

Ijb�fh^_ebjh\Zgbb� ZgZeh]h-pbnjh\uo� mkljhckl\� ]jZnbdb� i_j_oh^�
guo�ijhp_kkh\�\�pbnjh\hc�b�ZgZeh]h\hc�qZklb�ko_fu�\u\h^ylky�gZ�h^ghf�
wdjZg_�k�h^bgZdh\uf�fZkrlZ[hf�\j_f_gb� 

Ijh]jZffZ�Probe�\uau\Z_lky�Z\lhfZlbq_kdb�ihke_�aZ\_jr_gby�fh^_�
ebjh\Zgby�� _keb� \�f_gx� dhfZg^u�Analysis/Probe Setup� \dexq_gZ� hipby�
Auto Run Option: Automatically run Probe after simulation . 

?keb�\u[jZgZ�hipby�Auto Run Option: Monitor waveforms ��ihkljh_�
gb_�]jZnbdh\�\uihegy_lky�\�ijhp_kk_�fh^_ebjh\Zgby� 

:\lhghfguc�\uah\�Probe�\uihegy_lky�dhfZg^hc�Analysis/Run Probe 
waveforms��beb�gZ`Zlb_f�deZ\brb�F12). 

Ijh]jZffm�Probe�fh`gh�\ua\Zlv�\�hl^_evghf�hdg_�b�h^gh\j_f_ggh�
ijhkfZljb\Zlv� ]jZnbdb� j_amevlZlh\� b� ijbgpbibZevgmx� ko_fm� ZgZebab�
jm_fh]h� mkljhckl\Z��<�fgh]hhdhgghf� j_`bf_�� dh]^Z� h^gh\j_f_ggh� �beb�
ihhq_jz^gh��gZ�wdjZg_�gZoh^ylky�hdgZ�]jZnbq_kdh]h�j_^ZdlhjZ�Schematics 
b�ijh]jZffu�Probe��m^h[gh�ihevah\Zlvky�fZjd_jZfb��ijhklZ\ey_fufb�dh�
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fZg^Zfb�Markers ��beb�s_eqdhf�ih�khhl\_lkl\mxsbf�ibdlh]jZffZf���Ih�
wlbf� dhfZg^Zf� ki_pbZevgufb� agZqdZfb� gZ� ko_f_� ihf_qZxlky� p_ib� beb�
\u\h^u�dhfihg_glh\��ihl_gpbZeu�beb�lhdb�dhlhjuo�gm`gh�\u\_klb�\�hd�
g_�ijh]jZffu�Probe��FZjd_ju�fh`gh�gZghkblv�gZ�ko_fm�dZd�^h�aZ\_jr_�
gby�fh^_ebjh\Zgby��lZd�b�ihke_�g_]h��<�ihke_^g_f�kemqZ_�g_h[oh^bfh�^h�
ihegbl_evgh�\uihegblv�dhfZg^m�Show All�beb�Show Selected��\u\_klb�gZ�
wdjZg�]jZnbdb�\k_o�hlf_q_gguo�beb�lhevdh�\u[jZgguo�i_j_f_gguo���<u�
\h^�fZjd_jh\� aZ\_jrZ_lky� gZ`Zlb_f� ijZ\hc� dghidb�furb��Ihke_� wlh]h�
\u\h^blky�wdjZg�ijh]jZffu�Probe�k�ihkljh_ggufb�]jZnbdZfb��?keb�hdgZ�
Probe�g_�\b^gh��lh�ihebklZlv��Alt+Tab��hldjulu_�hdgZ�^h�ihy\e_gby�gm`�
gh]h� 

;he__�ih^jh[gh�jZ[hlZ�k�ijh]jZffhc�Probe�hibkZgZ�\�i������� 
��������Ijhkfhlj_lv�j_amevlZlu�fh^_ebjh\Zgby��ij_^klZ\e_ggu_�\�

l_dklh\hf�nZce_��out��dhfZg^hc�Analysis/Examine Output.  
<gbfZgb_��Wlhl� imgdl� ijb� i_j\hgZqZevghf� hagZdhfe_gbb� k� kbkl_�

fhc�fh`gh�ijhimklblv� 
<�wlhf�nZce_��kh^_j`blky�l_dklh\h_�hibkZgb_�ko_fu�b�^bj_dlb\�fh�

^_ebjh\Zgby��iZjZf_lju�fZl_fZlbq_kdbo�fh^_e_c�dhfihg_glh\��dZjlZ�j_�
`bfZ�ih�f_lh^m�Fhgl_-DZjeh�b�^j��Ijbf_j�nZceZ��out�ijb\_^_g�\�>���ijb�
eh`_gb_��@� 

<�g_dhlhjuo�kemqZyo��gZijbf_j��ijb�fh^_ebjh\Zgbb�ko_fu�[hevrh]h�
jZaf_jZ� beb� \uiheg_gbb� klZlbklbq_kdh]h� fh^_ebjh\Zgby� nZce� ^Zgguo�
.dat� ijbh[j_lZ_l� [hevrb_� jZaf_ju��>ey� _]h� mf_gvr_gby� j_dhf_g^m_lky�
\dexqblv� hipbb� Data Collection All Markers Only � dhfZg^u� Analy-
sis/Probe Setup -�lh]^Z�\�wlhl�nZce�aZghkylky�^Zggu_�lhevdh�h�i_j_f_gguo�
hlf_q_gguo�fZjd_jhf� 

 

�����J_^Zdlhj�\oh^guo�kb]gZeh\�Stimulus Editor 
 

K�ihfhsvx�j_^ZdlhjZ�Stimulus Editor (StmEd��kha^Zxlky�ZgZeh]h\u_�
b�pbnjh\u_� kb]gZeu�� dhlhju_�ijhkfZljb\Zxlky�b� j_^Zdlbjmxlky� \� ]jZ�
nbq_kdhf�\b^_�gZ�wdjZg_�b�aZibku\Zxlky�\�nZce�k�jZkrbj_gb_f�bf_gb��stl 
^ey�ih^dexq_gby�\g_rgbo�\ha^_ckl\bc�d�fh^_ebjm_fhc�ko_f_��DZ`^hfm�
kb]gZem�ijbk\Zb\Z_lky�mgbdZevgh_�bfy� 

Lbiu�ZgZeh]h\uo�kb]gZeh\��ih^^_j`b\Z_fu_�j_^Zdlhjhf�StmEd: 
SIN (sinusoidal) –�]Zjfhgbq_kdh_�dhe_[Zgb_� 
PULS –�bfimevkguc�kb]gZe� 
EXP –�kb]gZe�wdkihg_gpbZevghc�nhjfu� 
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PWL (piecewise linear) –�dmkhqgh-ebg_cguc�kb]gZe� 
SFFM (single-frequency FM) –� kb]gZe� k� kbgmkhb^Zevghc� qZklhlghc�

fh^meypb_c� 
Ijbf_ju�^jm]bo�ZgZeh]h\uo�kb]gZeh\�hibkZgu�\�>���i������@� 

IZjZf_lju�]Zjfhgbq_kdh]h�kb]gZeZ� 
• ihklhyggZy�khklZ\eyxsZy� 
• Zfieblm^Z; 
• qZklhlZ; 
• aZ^_j`dZ; 
• dhwnnbpb_gl�aZlmoZgby; 
• nZaZ� 

IZjZf_lju��bfimevkgh]h�kb]gZeZ� 
• Initial value –�gZqZevgh_�agZq_gb_�kb]gZeZ� 
• Pulse value –�fZdkbfZevgh_�agZq_gb_�kb]gZeZ� 
• Delay -�aZ^_j`dZ� 
• Rise time –�^ebl_evghklv�i_j_^g_]h�njhglZ� 
• Fail time -�^ebl_evghklv�aZ^g_]h�njhglZ� 
• Pulse width -�^ebl_evghklv�iehkdhc�qZklb�bfimevkZ� 
• Period –�i_jbh^� 
Lbiu�pbnjh\uo�kb]gZeh\��ih^^_j`b\Z_fu_�j_^Zdlhjhf�StmEd: 

• Signal –� \j_f_ggZy� ^bZ]jZffZ� eh]bq_kdbo� khklhygbc�� aZ^Z\Z_�
fuo�ihevah\Zl_e_f�k�ihfhsvx�furb� 

• Clock –� kb]gZe� kbgojhgbaZpbb��OZjZdl_jbam_lky� qZklhlhc� ih�
\lhj_gby� �Freqancy��� kd\Z`ghklvx� �Duty Cycle��� agZq_gb_f�gZ�
qZevgh]h�khklhygby��Initial Value��b�aZ^_j`dhc��Time Delay); 

• Bus –�fgh]hjZajy^gu_� kb]gZeu� �rbgu���<\h^ylky�ih� lhfm�`_�
ijbgpbim��qlh�b� �Signal��gh�^hihegbl_evgh�gm`gh�aZ^Z\Zlv�dh�
ebq_kl\h�\uoh^h\�bklhqgbdZ�kb]gZeh\��Bus width). 

Fhf_glu� \j_f_gb� baf_g_gby� eh]bq_kdh]h� khklhygby� aZ^Zxlky� dh�
fZg^hc�Add Transition ��dhlhjZy�bf__l�hipbb�� 

• To Value –� \u[jZlv� \b^� kbkl_fu� bkqbke_gby� Radix (Binary, 
Decimal, Hexadecimal, Octal��b�mdZaZlv�gh\h_�agZq_gb_�kb]gZeZ�
New Value; 

• Incr by (Decr by) –�aZ^Zlv�ijbjZs_gb_�baf_g_gby�khklhygby�b�
dmjkhjhf� ihke_^h\Zl_evgh� hlf_lblv�fhf_glu� \j_f_gb� m\_eb�
q_gby��mf_gvr_gby��dh^Z�khklhygby�fgh]hjZajy^gh]h�kb]gZeZ� 

Pbnjh\u_� kb]gZeu� bf_xl� \b^� i_jbh^bq_kdbo� kb]gZeh\� b� kb]gZeh\�
ijhba\hevghc� nhjfu��Pbnjh\u_� kb]gZeu� b� dmkhqgh-ebg_cgu_� ZgZeh]h�
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\u_�kb]gZeu�j_^Zdlbjmxlky�g_ihkj_^kl\_ggh�gZ� wdjZg_�k�ihfhsvx�dmj�
khjZ�furb� 

JZkkfhljbf�hkgh\gu_�nZau�jZ[hlu�k�j_^Zdlhjhf�kb]gZeh\�StmEd�gZ�
ijbf_j_�pbnjh\h]h�kb]gZeZ� 

�������<ua\Zlv�ijh]jZffm�StmEd�^\hcguf�s_eqdhf�furb�ih�kbf�
\hem�]_g_jZlhjZ�kb]gZeh\�gZ�wdjZg_�Schematics��]_g_jZlhju�bah[jZ`Zxlky�
kbf\heZfb� DigStim, ISTIM, STIM, DigClock, FileSime� ba� � [b[ebhl_d�
Source.slb, Sourcestm.slb���J_^Zdlhj�StmEd�fh`_l�lZd`_�aZ]jm`Zlvky�Z\lh�
ghfgh� 

������� Hldjulv� gh\uc� nZce� [b[ebhl_db� kb]gZeh\� dhfZg^hc�
File/New. 

2.4.3.�DhfZg^hc�Stimulus/New�gZ�hldju\r_cky�iZg_eb�\u[jZlv�lbi�
kb]gZeZ� �gZijbf_j�Signal�� b� \� kljhd_�Name� mdZaZlv� _]h� bfy� �gZijbf_j�
Signal�����GZ`Zlv Ok. 

2.4.4.� >ey� ZgZeh]h\uo� kb]gZeh\� \\_klb� iZjZf_lju� kb]gZeZ� gZ�
hldju\r_cky�iZg_eb� 

2.4.5.�Ijb�\u[hj_�pbnjh\h]h�kb]gZeZ�Signal�gZ�wdjZg_�\uq_jqb\Z_lky�
ihe_�]jZnbdZ��ihf_q_ggh_�ke_\Z�bf_g_f�kb]gZeZ��hdjZr_gguf�\�djZkguc�
p\_l��ijbagZd�Zdlb\ghklb�kb]gZeZ�b�_]h�^hklmighklb�^ey�j_^Zdlbjh\Zgby). 

2.4.6.�DhfZg^hc�Plot/Axis Setting /Minimum Resolution mklZgh\blv�
g_h[oh^bfmx�^bkdj_lghklv�baf_g_gby�\j_f_gb . 

2.4.7.�DhfZg^hc�Add Transition ��bf_xs_c�hipbb�To 0/1,To X ,To Z 
�dmjkhj� ijbgbfZ_l�nhjfm� dZjZg^ZrZ���s_eqdhf�furb� hlf_lblv� lhqdb�
i_j_oh^Z�\�gh\h_�khklhygb_��Fhf_glu�\j_f_gb�l_dms_]h�iheh`_gby�dmj�
khjZ�mdZau\Zxlky�\�e_\hc�qZklb�gb`g_c�kljhdb�wdjZgZ� 

<�hibkZgghc�dhfZg^_�O�hagZqZ_l�g_hij_^_e_ggh_�khklhygb_��Z –�kh�
klhygb_�\ukhdh]h�\uoh^gh]h�khijhlb\e_gby��eh]bq_kdbc�mjh\_gv�\�g_hi�
j_^_e_gghf�khklhygbb�� 

<� ^Zgghf� j_`bf_� lhqdb� baf_g_gby� khklhygbc� pbnjh\uo� kb]gZeh\�
ihf_q_gu�f_ldZfb� \� \b^_� d\Z^jZlbdh\�–�bo�fh`gh�i_j_f_sZlv� k�ihfh�
svx�dmjkhjZ�b�m^Zeylv�gZ`Zlb_f�deZ\brb�Del. 

2.4.8.� Ihke_� \\h^Z� \k_o� iZjZf_ljh\� gZ`Zlv� deZ\brm Apply �� ijb�
wlhf�gZ�wdjZg_�\uq_jqb\Z_lky�]jZnbd�kb]gZeZ��]jZnbd�kb]gZeZ�Signal�m`_�
kms_kl\m_l���IZg_ev�\\h^Z�iZjZf_ljh\�g_� aZdju\Z_lky��qlh�^Z_l�\hafh`�
ghklv�baf_gblv�^jm]hc�iZjZf_lj.  

�������AZdhgqblv�\\h^�iZjZf_ljh\�b�kgh\Z�ijhkfhlj_lv�nhjfm�]jZ�
nbdZ�kb]gZeZ�gZ`Zlb_f�deZ\brb�HD. 

2.4.10.�DhfZg^Zfb�File /Save�beb�File/Save As�b�File/Exit �aZ\_jrblv�
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kha^Zgb_�kb]gZeh\� aZibkvx�[b[ebhl_db�kb]gZeh\�\�nZce��Ih�mfheqZgbx�
ijbgbfZ_lky�jZkrbj_gb_�bf_gb�nZceZ�[b[ebhl_db�kb]gZeh\��stl. 

 
DhfZg^u�ijh]jZffu�Stimulus Editor 

F_gx�File��NZce� 
New... -�hqbkldZ�jZ[hq_]h�hdgZ�^ey�kha^Zgby�gh\h]h�nZceZ�[b[ebhl_�

db�\ha^_ckl\bc� 
Open...(Ctrl+P12) -� hldjulb_� �aZ]jmadZ�� kms_kl\mxs_]h� nZceZ� \ha�

^_ckl\bc� ^ey� ijhkfhljZ�nhjfu� kb]gZeh\� b� ihke_^mxs_]h� j_^Zdlbjh\Z�
gby��Ihkljh_gb_�]jZnbdh\�kb]gZeh\�ba�l_dms_c�[b[ebhl_db�\ha^_ckl\bc�\�
gh\hf�hdg_�\uihegy_lky�ih�dhfZg^_�Window/New; 

Close -� aZdjulb_�l_dms_]h�hdgZ� �_keb�[b[ebhl_dZ�\ha^_ckl\bc�[ueZ�
baf_g_gZ��ij_^eZ]Z_lky�__�khojZgblv�� 

Save (Shift+F12) -�khojZg_gb_�\g_k_gguo�baf_g_gbc�\�l_dms_f�nZc�
e_� 

Save As... (F12) -� khojZg_gb_� \g_k_gguo�baf_g_gbc� \�gh\hf�nZce_��
bfy�dhlhjh]h�mdZau\Z_lky�ih�^hihegbl_evghfm�aZijhkm� 

Log Commands... -�\dexq_gb_�\udexq_gb_�j_`bfZ�khklZ\e_gby�nZc�
eZ�ijhlhdheZ�dhfZg^��jZkrbj_gb_�bf_gb��kmd); 

Run Commands... -�\uiheg_gb_�nZceZ�ijhlhdheZ�dhfZg^� 
Close -�aZdjulb_�l_dms_]h�hdgZ��_keb�^Zggu_�ba�l_dms_]h�nZceZ�bk�

ihevamxlky�\�^jm]bo�hdgZo��\u\h^blky�ij_^mij_`^Zxs__�khh[s_gb_�� 
Print ... (Ctrl+Shift+F12) -�\u\h^� l\_j^hc�dhibb�h^gh]h�beb�g_kdhev�

dbo�Zdlb\guo�hdhg� 
Print Preview -�ijhkfhlj�jZaf_s_gby�]jZnbdh\�i_j_^�i_qZlvx� 
Page Setup... -�gZkljhcdZ�iZjZf_ljh\�kljZgbpu� 

• Margins -�jZaf_ju�q_luj_o�ihe_c�\�^xcfZo� 
• Plots Per Page -�dhebq_kl\h�]jZnbdh\�gZ�kljZgbp_� 
• Orientation  -� ]hjbahglZevgZy� �Landscape�� beb� \_jlbdZevgZy�

(Portrait��hjb_glZpby� 
• Cursor Information  -� hjb_glZpby� jZkiheh`_gby� bgnhjfZpbb�

hlghkbl_evgh�dmjkhjZ��Top, Bottom, Left, Right, None); 
• Draw Border  -�aZdexq_gb_�]jZnbdZ�\�jZfdm� 
• Draw Plot Title  -�\u\h^�aZ]heh\dZ�]jZnbdZ� 
• Header and Footer -� \u\h^� l_dms_c� ^Zlu�� \j_f_gb� b� ghf_jZ�

kljZgbpu; 
• Set Default -� khojZg_gb_� bgnhjfZpbb�Header and Footer� ^ey�

mklZgh\db�ih�mfheqZgbx� 
• Reset Default -�aZ^Zgb_�lbiZ�ijbgl_jZ�ih�mfheqZgbx� 

Printer Setup... – mklZgh\dZ�iZjZf_ljh\�ijbgl_jZ��jZaj_rZxsZy�kih�
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kh[ghklv�� jZaf_j� [mfZ]b�� ]hjbahglZevgh_� �Landscape�� beb� \_jlbdZevgh_�
(Portrait ��jZkiheh`_gb_�bah[jZ`_gby�gZ�[mfZ]_� 

Log Commands... -�\dexq_gb_�\udexq_gb_�j_`bfZ�khklZ\e_gby�nZc�
eZ�ijhlhdheZ�dhfZg^��jZkrbj_gb_�bf_gb��cmd); 

Run Commands... -�\uiheg_gb_�nZceZ�ijhlhdheZ�dhfZg^� 
NZce���������-�kibkhd�ihke_^gbo�aZ]jm`_gguo�nZceh\� 
Exit  (AIt+F4) -�aZ\_jr_gb_�jZ[hlu� 
Attributes ... (Ctrl+T) -� baf_g_gb_� Zljb[mlh\� \u[jZggh]h� kb]gZeZ�

�kb]gZe�\u[bjZ_lky�s_eqdhf�dmjkhjZ�ih�_]h�bf_gb��^\hcghc�s_eqhd�hl�
dju\Z_l�hdgh�j_^Zdlbjh\Zgby�Zljb[mlh\�� 

Activate PWL...-�baf_g_gb_�fZkrlZ[guo�dhwnnbpb_glh\�ih�hkyf�X, Y 
kb]gZeh\�3:/��^bZeh]h\h_�hdgh�hldju\Z_lky�lZd`_�^\hcguf�s_eqdhf�ih�
bf_gb�kb]gZeZ�� 

Add (Alt+A) - �^h[Z\e_gb_�lhq_d�baehfZ�\u[jZggh]h�kb]gZeZ�PWL. M 
\u[jZggh]h�ZgZeh]h\h]h�kb]gZeZ�lhqdb�baehfZ�ihf_qZxlky�d\Z^jZlbdZfb��
>ey�pbnjh\uo�kb]gZeh\�eh]bq_kdb_�khklhygby�����aZf_gyxlky�gZ������Z�kh�
klhygby�O�beb�Z�gZ��� 

F_gx�Stimulus��Kb]gZeu� 
New... (Alt+N) -�kha^Zgb_�gh\h]h�kb]gZeZ�\�l_dms_f�Zdlb\ghf�hdg_��

<b^�kb]gZeZ�\u[bjZ_lky�\�f_gx�New Stimulus���Ihke_�\\h^Z�bf_gb�kb]gZ�
eZ� \u[bjZ_lky� lbi� kb]gZeZ�� aZl_f� \� hldju\r_fky�f_gx�Attributes  -� _]h�
iZjZf_lju� 

Get... (Ins) -�^h[Z\e_gb_�\�l_dms__�Zdlb\gh_�hdgh�]jZnbdZ�jZg__�hi�
j_^_e_ggh]h�kb]gZeZ��Bfy�kb]gZeZ�\u[bjZ_lky�ba�kibkdZ� 

Copy... -�dhibjh\Zgb_�kb]gZeZ�ba�^jm]h]h�[b[ebhl_qgh]h�nZceZ� 
Remove... (Alt+Delete) -�m^Ze_gb_�\u[jZggh]h�h[t_dlZ�k�wdjZgZ�b�ba�

[b[ebhl_qgh]h�nZceZ� 
Rename... -�i_j_bf_gh\Zgb_�kb]gZeZ� 
Change Type... -�baf_g_gb_�lbiZ�\u[jZggh]h�kb]gZeZ� 

F_gx�Plot��Bah[jZ`_gb_�]jZnbdh\� 
Axis Settings ... -�aZ^Zgb_�^bZiZahgh\�agZq_gbc�ih�hkyf�O�b�Y: 
• Displayed Data Range -�mklZgh\dZ�agZq_gbc��dhlhju_�\uk\_q_�

gu�gZ�iZg_eb�^bZeh]Z��Bo�gZqZevgu_�agZq_gby�l_�`_��qlh�mklZ�
gZ\eb\Zxlky�ih�dhfZg^_�View/Fit;  

• Extent of the Scrolling Range -�mklZgh\dZ�ij_^_eh\�ebg__d�ijh�
djmldb�ih�hkyf�O�b�Y; 

• Auto Range -�Z\lhfZlbq_kdh_�fZkrlZ[bjh\Zgb_�ij_^_eh\�ebg_�
_d�ijhdjmldb� 
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• User Defined -� aZ^Zgb_� ij_^_eh\� ebg__d� ijhdjmldb�����������������
ihevah\Zl_e_f� 

• Minimum Resolution -�fbgbfZevgh_�jZaj_r_gb_�ih�hkyf�O�b�Y. 
Add Plot -�^h[Z\e_gb_�gh\h]h�hdgZ�]jZnbdh\�\�\_jog_c�qZklb�l_dms_�

]h�hdgZ� 
Delete Plot -�m^Ze_gb_�l_dms_]h�hdgZ��ihf_q_gh�kbf\hehf�SEL>>). 
Unsync Plot -�aZ^Zgb_�kh[kl\_gghc�hkb�O�^ey�dZ`^h]h�hdgZ� 

F_gx�View��Ijhkfhlj� 
Fit  (Ctrl+N) -�baf_g_gb_�fZkrlZ[Z�bah[jZ`_gby�lZd��qlh[u�gZ�iheghf�

wdjZg_�jZaf_klbebkv�\k_�]jZnbdb� 
In  (Ctrl+I) -�m\_ebq_gb_�fZkrlZ[Z�bah[jZ`_gby�\���jZaZ� �p_glj�ihey�

aj_gby�mdZau\Z_lky�dmjkhjhf�� 
Out (Ctrl+0) -�mf_gvr_gb_�fZkrlZ[Z�bah[jZ`_gby�\���jZaZ��p_glj�ih�

ey�aj_gby�mdZau\Z_lky�dmjkhjhf�� 
Area (Ctrl+A) -�\u\h^�gZ�\_kv�wdjZg�hdZcfe_gghc�qZklb�bah[jZ`_gby� 
Previous (Ctrl+P) -� \ha\jZs_gb_� d� ij_^u^ms_fm� fZkrlZ[m� bah-

jZ`_gby� 
Pan-New Center -� jZkiheh`_gb_� ko_fu� kbff_ljbqgh� hlghkbl_evgh�

lhqdb�jZkiheh`_gby�dmjkhjZ�[_a�baf_g_gby�fZkrlZ[Z� 
Redraw (Ctrl+L) -�i_j_q_jqb\Zgb_�wdjZgZ� 
Toolbar -�\u\h^�\�hkgh\gh_�f_gx�ibdlh]jZff�bgkljmf_glh\� 
Status Bar -�\u\h^�\�hkgh\gh_�f_gx�kljhdb�khklhygbc� 

F_gx�Tools��Bgkljmf_glu� 
Label -�gZg_k_gb_�gZ�]jZnbdb�l_dklh\uo�b�]jZnbq_kdbo�kbf\heh\� 

• Text –�l_dkl� 
• Line -�hlj_ahd�ebgbb� 
• Poly-line -�ebg_cgh-ehfZgZy�ebgby� 
• Arrow  –�klj_edZ� 
• Box –�ijyfhm]hevgbd� 
• Circle –�hdjm`ghklv� 
• Ellips –�weebik� 

Parameters... -� hldjulb_� hdgZ� ^bZeh]Z� ^ey� aZ^Zgby�� j_^Zdlbjh\Zgby�
beb�m^Ze_gby�bf_g�b�agZq_gbc�iZjZf_ljh\��dhlhju_�fh]ml�bkihevah\Zlvky�
ijb�hij_^_e_gbb�kb]gZeh\��ijb�kkued_�gZ�gbo�hgb�aZdexqZxlky�\�nb]mj�
gu_�kdh[db�^`���<�Schematics�g_h[oh^bfh�_s_�jZa�aZ^Zlv�hij_^_e_gby�wlbo�
`_�iZjZf_ljh\��qlh[u�ijh\_klb�fh^_ebjh\Zgb_� 

Options... -�aZ^Zgb_�iZjZf_ljh\� 
• Default Plot Ranges -�mklZgh\dZ�fZkrlZ[h\�ih�hkyf� ]jZnbdh\�

ih�mfheqZgbx� 
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• Use Symbols on Analog Trace -� bkihevah\Zgb_� kbf\heh\� ^ey�
jZaebqby� ZgZeh]h\uo� kb]gZeh\� �Z\lhfZlbq_kdb�� gbdh]^Z����������������
\k_]^Z�� 

• Bus Display Defaults -�mklZgh\dZ�kbkl_fu�kqbke_gby�rbg� �[b�
gZjgZy��\hkvf_jbqgZy�b�^j��� 

• Width  -�dhebq_kl\h�jZajy^h\�rbgu� 
• Display repeat bars -� hlh[jZ`_gb_� i_jbh^bq_kdbo� kb]gZeh\�

�i_jbh^bq_kdb_� kb]gZeu� kha^Zxlky� \� l_dklh\hf� \b^_�b� \�ijh�
]jZff_�StmEd�lhevdh�hlh[jZ`Zxlky�� 

• Show n iterations for infinite loops -� aZ^Zgb_� dhebq_kl\Z� hlh�
[jZ`Z_fuo�i_jbh^h\�i_jbh^bq_kdbo�kb]gZeh\� 

F_gx Window (Hdgh) 
New -�hldjulb_�gh\h]h�hdgZ� 
Close -�aZdjulb_�l_dms_]h�hdgZ� 
Arrange... -�mihjy^hq_gb_�jZaf_s_gby�hldjuluo�hdhg� 
Title  -�j_^Zdlbjh\Zgb_�aZ]heh\dZ�l_dms_]h�hdgZ� 
Tile Horizontal  -�ihke_^h\Zl_evgh_�jZkiheh`_gb_�hldjuluo�hdhg�ih�

]hjbahglZeb� 
Tile Vertical  -� ihke_^h\Zl_evgh_� jZkiheh`_gb_� hldjuluo� hdhg� ih�

\_jlbdZeb� 
Cascade -�dZkdZ^gh_�jZkiheh`_gb_�hldjuluo�hdhg� 
���aZ]heh\hd!��«�-�kibkhd�hldjuluo�hdhg� 
 

�����>bj_dlb\u�fh^_ebjh\Zgby�^ey�kbfmeylhjZ�PSpice 
 

>bj_dlb\u��fh^_ebjh\Zgby�aZ^Zxlky�\�ko_fghf�j_^Zdlhj_ Schematics 
ih� dhfZg^_� Analysis/Setup� �beb� \u[hjhf� ibdlh]jZffu��� <� jZkdju\Zx�
s_fky�hdg_�\u[bjZxl�gm`guc�\b^�ZgZebaZ��aZl_f�ihke_�s_eqdZ�furb�ih�
iZg_eb�\b^h\�ZgZebaZ�aZ^Zxl�iZjZf_lju�fh^_ebjh\Zgby�\�jZkdju\r_fky�
f_gx� 

������� JZkq_l� j_`bfZ� ih� ihklhygghfm� lhdm� �ZgZeba� klZlbq_kdh]h�
j_`bfZ�� \k_]^Z� \uihegy_lky� \�gZqZe_�fh^_ebjh\Zgby� Z\lhfZlbq_kdb�i_�
j_^�\uiheg_gb_f�hklZevguo�\b^h\�ZgZebaZ��jZkq_lh\�i_j_oh^guo�ijhp_k�
kh\��Transient���^ey�hij_^_e_gby�gZqZevguo�mkeh\bc�i_j_^�ZgZebahf�\�qZk�
lhlghc�h[eZklb��AC Sweep���^ey�ebg_ZjbaZpbb�g_ebg_cguo�dhfihg_glh\�\�
hdj_klghklb�j_`bfZ�ih�ihklhygghfm�lhdm��Ijb�jZkq_l_�ijbgbfZxlky�\h�
\gbfZgb_�iZjZf_lju�DC�\k_o�g_aZ\bkbfuo�bklhqgbdh\�gZijy`_gby�b�lh�
dZ��J_amevlZlu�jZkq_lh\�\u\h^ylky�\�l_dklh\uc�nZce� �out�\�\b^_�lZ[ebpu�
maeh\uo�ihl_gpbZeh\�b��kibkdZ�lhdh\�g_aZ\bkbfuo�bklhqgbdh\� 
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GZ`Zlb_f�dghidb� �Bias Point Defail�\u\h^blky�ih^jh[gZy�bgnhjfZ�
pby�h�j_`bf_�ih�ihklhygghfm�lhdm��^hihegbl_evgh�jZkkqblu\Zxlky�fZeh�
kb]gZevgu_�iZjZf_lju�ebg_Zjbah\Zgguo�ko_f�aZf_s_gby�ihemijh\h^gb�
dh\uo�ijb[hjh\�b�g_ebg_cguo�mijZ\ey_fuo�bklhqgbdh\��dhlhju_� lZd`_�
\u\h^ylky�\�\uoh^ghc�nZce��out. 

J_`bf�ih�ihklhygghfm�lhdm�jZkkqblu\Z_lky�bl_jZpbhgguf�f_lh^hf�
GvxlhgZ-JZnkhgZ� 

Ihkj_^kl\hf�^bj_dlb\��Save Bias Point�b�Load Bias Point�fh`gh�kh�
ojZgblv�\�nZce_�k�mdZaZgguf�bf_g_f�agZq_gby�maeh\uo�ihl_gpbZeh\��qlh�
[u�bkihevah\Zlv�bo�\�dZq_kl\_�gZqZevguo�\�ke_^mxs_f�k_Zgk_�jZ[hlu�k�
ijh]jZffhc�PSpice��Wlh�ihe_agh�ijb�ZgZeba_�[hevrbo�ko_f��^ey�dhlhjuo�
jZkq_l�j_`bfZ�ih�ihklhygghfm�lhdm�aZgbfZ_l�agZqbl_evgh_�\j_fy� 

�������JZkq_l�j_`bfZ�ih�ihklhygghfm�lhdm�ijb�\ZjbZpbb�h^gh]h�
beb� g_kdhevdbo� iZjZf_ljh\ hkms_kl\ey_lky� ihke_� \u[hjZ� ^bj_dlb\u�
DC Sweep��<�dZq_kl\_�iZjZf_ljh\�fh]ml�\uklmiZlv�bklhqgbdb� �ihklhyg�
gh]h�gZijy`_gby�beb�lhdZ��l_fi_jZlmjZ��iZjZf_lju�fh^_e_c�dhfihg_glh\�
ko_f�b�^j� 

Ijb�jZ[hl_�k�mijZ\eyxs_c�h[hehqdhc�Schematics�bfy�nZceZ�maeh\uo�
ihl_gpbZeh\� b� ^jm]b_� iZjZf_lju� mdZau\Zxlky� \� ^bZeh]h\uo� hdgZo�� hl-
dju\Zxsboky�ihke_�gZ`Zlby�gZ�dghidm DC Sweep�\�f_gx�\u[hjZ�^bj_d�
lb\�fh^_ebjh\Zgby� 

<�hkgh\ghf�hdg_�aZ^Zxlky�ke_^mxsb_�iZjZf_lju� 
<�jZa^_e_ Sweep Var. Type�aZ^Z_lky�lbi�\Zjvbjm_fh]h�iZjZf_ljZ� 

Voltage Source —�bklhqgbd�gZijy`_gby� 

Temperature —l_fi_jZlmjZ; 

Current Source — bklhqgbd lhdZ; 

Model Parameter —�iZjZf_lj�fh^_eb�dhfihg_glZ� 

Global Parameter —�]eh[Zevguc�iZjZf_lj� 
<�aZ\bkbfhklb�hl�\u[jZggh]h�lbiZ�iZjZf_ljZ�aZihegyxlky�h^gZ�beb�

g_kdhevdh�kljhd� 
Name — bfy \Zjvbjm_fh]h iZjZf_ljZ (^ey iZjZf_ljh\ lbiZ Voltage 

Source, Current Source, Global Parameter); 

Model Type — lbi fh^_eb, gZijbf_j RES, DIODE, NPN (̂ey 
Mode/Parameter); 

Model Name —� bfy� fh^_eb�� gZijbf_j� DL���:� �^ey� Model Pa-
rameter); 

Param. Name — bfy iZjZf_ljZ (^ey Model Parameter, Global Parame-
ter). 
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<�jZa^_e_ Sweep Type�aZ^Z_lky�lbi�\ZjbZpbb�iZjZf_ljZ� 
Linear—ebg_cguc�fZkrlZ[� 

Octave —eh]Zjbnfbq_kdbc�fZkrlZ[�hdlZ\Zfb� 

Decade —eh]Zjbnfbq_kdbc�fZkrlZ[�^_dZ^Zfb� 

Value List — \�\b^_�kibkdZ�iZjZf_ljh\� 

Ij_^_eu�baf_g_gby�iZjZf_ljh\�aZ^Zxlky�gZ�kljhdZo� 

Start Value —�gZqZevgh_�agZq_gb_� 

End Value —�dhg_qgh_�agZq_gb_� 

Increment —�ijbjZs_gb_� 

Pts/Decade (Octave) —�dhebq_kl\h�lhq_d�gZ�h^gm�^_dZ^m��hdlZ\m�� 

Values—kibkhd�iZjZf_ljh\� 
IZjZf_lju�\eh`_ggh]h�pbdeZ�aZ^Zxlky�ihke_�gZ`Zlby�dghidb Nested 

Sweep \�^bZeh]h\hf�hdg_��\�dhlhjhf�^he`gZ�[ulv�hlf_q_gZ�iZg_ev Enable 
Nested Sweep. 

�������JZkq_l�qZklhlguo�oZjZdl_jbklbd��ZgZeba�ebg_cgh]h�j_`bfZ��
b�mjh\gy�rmfZ�\uihegy_lky�ih�^bj_dlb\_�AC Sweep. 

<�^bZeh]h\hf�hdg_� aZ^Zgby�iZjZf_ljh\�j_`bfZ AC Sweep�bf_xlky�
ljb�jZa^_eZ� 

<�jZa^_e_ AC Sweep Type�hij_^_ey_lky�oZjZdl_j�baf_g_gby�qZklhlu� 

Linear —ebg_cgZy�rdZeZ� 

Octave —baf_g_gb_�qZklhlu�hdlZ\Zfb� 

Decade —�baf_g_gb_�qZklhlu�^_dZ^Zfb� 

<�jZa^_e_ Sweep Parameters�aZ^Zxlky�iZjZf_lju�^bZiZahgZ�qZklhl� 

Total Pts., Pts/Decade, Pts/Octave—�h[s__�dhebq_kl\h� lhq_d�ijb� \u�
[hj_�ebg_cgh]h�fZkrlZ[Z�beb�dhebq_kl\h�lhq_d�ih�qZklhl_�gZ�h^gm�^_dZ^m�
beb�hdlZ\m� 

Start. Freq. —�gZqZevgZy�qZklhlZ; 

End Freq. —�dhg_qgZy�qZklhlZ� 
<� jZa^_e_ Noise Analysis� mklZgZ\eb\Zxlky�iZjZf_lju� jZkq_lZ� ki_d�

ljZevghc�iehlghklb�\gmlj_gg_]h�rmfZ� 

Noise Enabled —\dexq_gb_�j_`bfZ�jZkq_lZ�mjh\gy�rmfZ� 

Output Voltage —�\uoh^gh_�gZijy`_gb_� 

I/V Source — bfy�\oh^gh]h�bklhqgbdZ�gZijy`_gby�beb�lhdZ� 

Interval —�bgl_j\Ze�jZkq_lZ�iZjpbZevguo�mjh\g_c�rmfZ� 
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JZkq_l�oZjZdl_jbklbd�\�qZklhlghc�h[eZklb�ijhba\h^blky�ihke_�hij_�
^_e_gby� j_`bfZ�ih�ihklhygghfm� lhdm�b� ebg_ZjbaZpbb�g_ebg_cguo� dhf�
ihg_glh\��wlh�^_eZ_lky�Z\lhfZlbq_kdb��gbdZdbo�^hihegbl_evguo�^bj_dlb\�
g_�lj_[m_lky���<k_�g_aZ\bkbfu_�bklhqgbdb�gZijy`_gby�V�b�lhdZ�I��^ey�dh�
lhjuo� aZ^Zgu� iZjZf_lju� :K-kb]gZeh\� �Zfieblm^u� b� nZau��� y\eyxlky�
\oh^gufb�\ha^_ckl\byfb��Ijb�ijh\_^_gbb�:K-ZgZebaZ�hklZevgu_�ki_pb�
nbdZpbb� wlbo�bklhqgbdh\�� \� lhf�qbke_�iZjZf_lju� kbgmkhb^Zevgh]h� kb]�
gZeZ�SIN��g_�ijbgbfZxlky�\h�\gbfZgb_��hgb�mqblu\Zxlky�ijb�ZgZeba_�i_�
j_oh^guo�ijhp_kkh\��J_amevlZlu�jZkq_lZ�dhfie_dkguo�Zfieblm^�maeh\uo�
gZijy`_gbc�b�lhdh\�\_l\_c�\u\h^ylky�ih�^bj_dlb\Zf� �PRINT, .PLOT�beb�
.PROBE. 

������� MklZgh\dZ� iZjZf_ljh\� pbnjh\uo� mkljhckl\� \uihegy_lky�
^bj_dlb\hc�Digital Setup. 

IZjZf_lju� pbnjh\uo� mkljhckl\�� mklZgZ\eb\Z_fu_� ih� mfheqZgbx��
aZ^Zxlky�\�^bZeh]h\uo�hdgZo��hldju\Z_fuo�ijb�gZ`Zlbb�dghidb Digital 
Setup�\�hdg_�\u[hjZ�^bj_dlb\�fh^_ebjh\Zgby��<�hkgh\ghf�hdg_�aZ^Zxlky�
ke_^mxsb_�iZjZf_lju� 

<�jZa^_e_ Timing Mode�mklZgZ\eb\Z_lky� lbi�\j_f_gb� aZiZa^u\Zgby�
\h�\k_o�dhfihg_glZo� 

Minimum —�fbgbfZevgh_� 

Typical —�lbibqgh_� 

Maximum —�fZdkbfZevgh_� 

Worst-case (Min/Max) —�\ZjbZpby�aZ^_j`db�ijb�jZkq_l_�gZbom^r_]h�
kemqZy��fbgbfZevgZy�fZdkbfZevgZy�� 

<� jZa^_e_ Default A/D Interface� aZ^Z_lky� lbi� fh^_eb� bgl_jn_ckh\�
\oh^��\uoh^��gZagZqZ_fuc�ih�mfheqZgbx� 

<� jZa^_e_ Flip-flop Initialization � aZ^Zxlky� gZqZevgu_� agZq_gby� \u�
oh^guf�khklhygbyf�ljb]]_jh\� 

:ll �O—ijbk\hblv�g_hij_^_e_ggh_�khklhygb_�;� 

:ll 0 —ijbk\hblv�khklhygb_�eh]bq_kdh]h��H�� 
:OO���—�ijbk\hblv�khklhygb_�eh]bq_kdhc����� 
<� jZa^_e_ PLSyn� aZ^Zxlky� iZjZf_lju�� bkihevam_fu_� ijb� kbgl_a_�

IEBK� 
Capture Test Vectors —� kha^Zgb_� \�ijhp_kk_�fh^_ebjh\Zgby� \_dlhjZ�

l_klh\��kh^_j`Zs_]h�\oh^gu_�b�\uoh^gu_�kb]gZeu�^ey�dZ`^hc�IEBK��<�
^Zevg_cr_f�\_dlhj� l_klh\�\dexqZ_lky�\� -('(&-nZce�dhgnb]mjbjh\Zgby�
IEBK� 

Sample Window —� ^ebl_evghklv� bgl_j\ZeZ� \j_f_gb�� ?keb� jZaghklb�
fhf_glh\�\j_f_gb�baf_g_gby�kb]gZeh\�gZ�\oh^Zo�dZdbo-gb[m^v�mkljhckl\�
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f_gvr_� wlh]h� bgl_j\ZeZ�� hgb� kqblZxlky� ijhbkoh^ysbfb� h^gh\j_f_ggh��
Wlh� bkihevam_lky� ijb� ]_g_jZpbb� \_dlhjh\� l_klh\�IEBK�� gZijbf_j�� ijb�
ijh_dlbjh\Zgbb�kf_rZgguo�ZgZeh]h-pbnjh\uo�mkljhckl\� 

Ijb�gZ`Zlbb�gZ�dghidm Advanced�hldju\Z_lky�^bZeh]h\h_�hdgh�aZ�
^Zgby�iZjZf_ljh\��bkihevam_fuo�lhevdh�ijb�fh^_ebjh\Zgbb�IEBK� 

<�jZa^_e_ Timing Mode�mklZgZ\eb\Z_lky�lbi�\j_f_gb�aZiZa^u\Zgby�\�
IEBK� 

System Default—�ijbgylh_�ih�mfheqZgbx�^ey�pbnjh\uo�dhfihg_glh\�
�aZ^Z_lky�\�^bZeh]h\hf�hdg_ Digital Setup); 

Minimum —�fbgbfZevgh_� 

Typical —lbibqgh_� 

Maximum —fZdkbfZevgh_� 
Worst-case (Min/Max) —�\ZjbZpby�aZ^_j`db�ijb�jZkq_l_�gZbom^r_]h 

kemqZy��fbgbfZevgZy�fZdkbfZevgZy�� 
<� jZa^_e_ Default A/D Interface� aZ^Z_lky� lbi�fh^_eb� bgl_jn_ckh\�

\oh^��\uoh^�IEBK��gZagZqZ_fuc�ih�mfheqZgbx� 
System Default—�ijbgyluc�ih�mfheqZgbx�^ey�pbnjh\uo�dhfihg_glh\�

�aZ^Z_lky�\�^bZeh]h\hf�hdg_ Digital Setup); 
Level 1 — Level 4 —� mjh\_gv�fZdjhfh^_eb� bgl_jn_ckZ� \oh^�\uoh^�

IEBK� 
<�jZa^_e_ Power Supply Nodes�mdZau\Zxlky�bf_gZ�maeh\�ih^dexq_�

gby�bklhqgbdZ�iblZgby�IEBK� �ih�mfheqZgbx�mdZau\Zxlky� klZg^Zjlgu_�
bf_gZ��G_DPWR, $G_DGND). 

������� JZkq_l� i_j_oh^guo� ijhp_kkh\� �ZgZeba� i_j_oh^gh]h� j_`bfZ��
\uihegy_lky� ih� ^bj_dlb\_� Transient��<� hldju\r_fky�f_gx� \u[hjZ� ^b�
j_dlb\�fh^_ebjh\Zgby�\�jZa^_e_�Transient Analysis�g_h[oh^bfh�aZ^Zlv�ih�
djZcg_c�f_j_�^\Z�iZjZf_ljZ� 

Print Step –�rZ]�\u\h^Z�^Zgguo� 
Final Time –�dhg_qgh_�\j_fy� 
HklZevgu_� iZjZf_lju� N0–Print Delay� �gZqZevguc� fhf_gl� \u\h^Z�

^Zgguo��b�Step Ceiling��fZdkbfZevguc�rZ]��y\eyxlky�g_h[yaZl_evgufb� 
GZ�iZg_eb�Detailed Bias Pt��hlf_qZ_lky�g_h[oh^bfhklv� \u\h^Z�ihe�

ghc� bgnhjfZpbb� h� j_`bf_� ih� ihklhygghfm� lhdm�� gZ� iZg_eb�Skip initial 
transient solution –� hlf_gZ� jZkq_lZ� j_`bfZ� ih� ihklhygghfm� lhdm� i_j_^�
fh^_ebjh\Zgb_f�i_j_oh^guo�ijhp_kkh\� 

Ki_dljZevguc�ZgZeba�\uihegy_lky�\u[hjhf�iZg_eb�Enable Fourier c 
ihfhsvx�[ukljh]h�ij_h[jZah\Zgby�Nmjv_�ihke_�aZ\_jr_gby�jZkq_lZ�i_�
j_oh^gh]h�ijhp_kkZ��RZ]�bgl_]jbjh\Zgby�\u[bjZ_lky�Z\lhfZlbq_kdb� 

Ijb� fh^_ebjh\Zgbb� kf_rZgguo� ZgZeh]h–pbnjh\uo� ko_f� rZ]b� bg�



 39 

l_]jbjh\Zgby�\u[bjZxlky�jZagufb�g_aZ\bkbfh�^jm]�hl�^jm]Z��RZ]�bgl_]�
jbjh\Zgby�� mdZau\Z_fuc� ^ey� bgnhjfZpbb� gZ� wdjZg_� ijh]jZffu�PSpice, 
jZ\_g�rZ]m�bgl_]jbjh\Zgby�ZgZeh]h\hc�qZklb�p_ib��RZ]�bgl_]jbjh\Zgby�
pbnjh\hc� qZklb� hij_^_ey_lky� agZq_gbyfb� aZ^_j`_d� \� pbnjh\uo� dhfih�
g_glZo� 

>ey� \ha[m`^_gby� mkljhckl\�� jZ[hlZxsbo� \� j_`bf_� Z\lh]_g_jZpbb��
ihke_�jZkq_lZ�j_`bfZ�ih�ihklhygghfm�lhdm�fh`gh�bfblbjh\Zlv�\dexq_�
gb_� gZijy`_gby� iblZgby� beb� aZ^Zlv� gZqZevgh_� agZq_gb_� gZijy`_gbc� gZ�
dhg^_gkZlhjZo��hlebqgh_�hl�agZq_gbc�\�khklhygbb�jZ\gh\_kby� 

�������IZjZf_lju�fh^_ebjh\Zgby�mklZgZ\eb\Zxlky�^bj_dlb\hc�Op-
tions�\�hdg_�\u[hjZ�^bj_dlb\��<�i_jbh^�gZqZevgh]h�wlZiZ�jZ[hlu�k�kbkl_�
fhc�DesignLab�j_dhf_g^m_lky�\hkihevah\Zlvky�mklZgh\dhc�iZjZf_ljh\�ih�
mfheqZgbx� 

�������Fgh]h\ZjbZglguc� ZgZeba� \uihegy_lky� ih� ^bj_dlb\_� Para-
metric��<� hldju\Zxs_fky�^bZeh]h\hf� hdg_� ki_pbnbpbjmxlky� \Zjvbjm_�
fu_� iZjZf_lju��GZ� dZ`^hf�rZ]_� � \ZjbZpbb� iZjZf_ljh\� ih� hq_j_^b� \u�
ihegyxlky�\k_�\b^u�ZgZebaZ�oZjZdl_jbklbd�ko_fu��dhlhju_�aZ^Zgu��<Zjv�
bjh\Zlvky� fh]ml� ijZdlbq_kdb� \k_� iZjZf_lju� fh^_evguo� dhfihg_glh\� b�
]eh[Zevgu_�iZjZf_lju� 

GZijbf_j�� fh`gh� \uihegblv� fgh]h\ZjbZglguc� ZgZeba� i_j_oh^guo�
ijhp_kkh\� ijb� baf_g_gbb� Zfieblm^u� ]Zjfhgbq_kdh]h� kb]gZeZ� beb� ijb�
baf_g_gbb�khijhlb\e_gby�j_abklhjZ�b�l�^� 

������� <ZjbZpby� l_fi_jZlmju� \uihegy_lky� ^bj_dlb\hc� Tempera-
ture��Kibkhd�l_fi_jZlmj�mdZau\Z_lky�\�hldju\Zxs_fky�^bZeh]h\hf�hdg_��
Lh]^Z� \k_� \b^u� ZgZebaZ�ijh\h^ylky�^ey�dZ`^hc�mdZaZgghc� l_fi_jZlmju��
?keb�kibkhd�l_fi_jZlmj�imkl��lh�ih�mfheqZgbx�jZkq_lu�ijh\h^ylky�^ey�
ghfbgZevghc�l_fi_jZlmju���°K� 

������� FZehkb]gZevgu_� i_j_^Zlhqgu_� nmgdpbb� ih� ihklhygghfm�
lhdm�hij_^_eyxlky�ih�^bj_dlb\_�Transfer Function��Hgb�jZkkqblu\Zxlky�
ihke_�ebg_ZjbaZpbb�p_ib�\�hdj_klghklb�jZ[hq_c�lhqdb��<�hldju\Zxs_fky�
^bZeh]h\hf� hdg_� mdZau\Zxlky� bf_gZ� \uoh^ghc� b� \oh^ghc� i_j_f_gguo��
?keb�\uoh^gZy�i_j_f_ggZy�^he`gZ�[ulv�lhdhf��lh�wlh�lhd�q_j_a�g_aZ\b�
kbfuc�bklhqgbd�gZijy`_gby��<�dZq_kl\_�\oh^ghc�i_j_f_gghc�fh`_l�[ulv�
bkihevah\Zgh�gZijy`_gb_�beb�lhd�bklhqgbdZ�gZijy`_gby��beb�lhdZ�� 

��������Qm\kl\bl_evghklv�j_`bfZ�ih�ihklhygghfm�lhdm�jZkkqblu\Z�
_lky�ihke_�ebg_ZjbaZpbb�\�hdj_klghklb�jZ[hq_c�lhqdb�ih�^bj_dlb\_�Sensi-
tivity ��Ijb�wlhf�jZkkqblu\Z_lky�qm\kl\bl_evghklv�dZ`^hc�ba�mdZaZgguo�\�
^bZeh]h\hf� hdg_� \uoh^guo� i_j_f_gguo� d� baf_g_gbx� iZjZf_ljh\� \k_o�
dhfihg_glh\�b�fh^_e_c��Ihwlhfm�h[t_f�j_amevlZlh\�jZkq_lZ�fh`_l�[ulv�
h]jhfguf��J_amevlZlu�jZkq_lZ�\u\h^ylky�\�nZce��out. 

�������� KlZlbklbq_kdbc� ZgZeba� b� ZgZeba� gZ� gZbom^rbc� kemqZc 
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\uihegy_lky� ih� ^bj_dlb\_� Monte Carlo / Worst Case�� <b^� ZgZebaZ� - 
Monte Carlo�beb�Worst Case –�\u[bjZ_lky�\�\_jog_c�kljhd_�^bZeh]h\h]h�
hdgZ�� A^_kv� `_� mdZau\Zxlky� dhebq_kl\h� klZlbklbq_kdbo� bkiulZgbc� MS 
Runs��bfy�\uoh^ghc�i_j_f_gghc�b�^j�� 

KlZlbklbq_kdb_� bkiulZgby� ih�f_lh^m�Fhgl_-DZjeh� ijh\h^ylky� ijb�
jZkq_l_�j_`bfZ�ih�ihklhygghfm�lhdm��i_j_oh^guo�ijhp_kkh\�beb�qZklhl�
guo� oZjZdl_jbklbd� ijb� klZlbklbq_kdhf� jZa[jhk_� iZjZf_ljh\� dhfihg_g�
lh\��aZ^Zgguo�\�bo�fh^_eyo��^bj_dlb\Z��Model���KemqZcgu_�\_ebqbgu�kha�
^Zxlky�k�ihfhsvx�]_g_jZlhjh\�kemqZcguo�qbk_e� 

Ijb� \u[hj_� hipbb�Worst Case� \� \_jog_c� kljhd_� ^bZeh]h\h]h� hdgZ�
ijh\h^ylky�jZkq_lu�oZjZdl_jbklbd�p_ib�ijb�baf_g_gbb�\k_o�iZjZf_ljh\�
ih�f_lh^m� � gZbom^r_]h� kemqZy��Ijb� bkke_^h\Zgbb� pbnjh\uo� mkljhckl\�
gZb[he__�ZdlmZevgh�hp_gblv�\ebygb_�kemqZcgh]h�jZa[jhkZ�\j_f_gguo�aZ�
^_j`_d�pbnjh\uo�BK�gZ�oZjZdl_jbklbdb�mkljhckl\Z�\�p_ehf��KgZqZeZ�bk�
ke_^mxlky�oZjZdl_jbklbdb�ijb�ghfbgZevguo�agZq_gbyo�aZ^_j`_d��Z�aZl_f�
bgl_j_kgh�ijh\_jblv�jZ[hlhkihkh[ghklv�mkljhckl\Z�ijb�\ZjbZpbb� aZ^_j�
`_d�\�aZ^Zgguo�ij_^_eZo� 

JZkq_l�gZbom^r_]h� kemqZy�ijb�fh^_ebjh\Zgbb� kf_rZgguo� ZgZeh]h-
pbnjh\uo�mkljhckl\�hlebqZ_lky�hl�fh^_ebjh\Zgby�qbklh�ZgZeh]h\uo�mkl�
jhckl\�� Ijb� fh^_ebjh\Zgbb� ih� f_lh^m� gZbom^r_]h� kemqZy� ZgZeh]h-
pbnjh\uo�mkljhckl\�ZgZeh]h\u_�k_dpbb�fh^_ebjmxlky�ijb�ghfbgZevguo�
agZq_gbyo�iZjZf_ljh\��<�pbnjh\uo�dhfihg_glZo�\Zjvbjmxlky� aZ^_j`db��
bf_xsb_�\�fh^_eyo�^bgZfbdb�g_gme_\u_�fbgbfZevgu_�b�fZdkbfZevgu_�
agZq_gby��Ijb�ih^Zq_�gZ�\oh^�pbnjh\h]h�dhfihg_glZ�\ha^_ckl\by�\uoh^�
ghc� ma_e�bf__l�g_hij_^_e_ggh_� eh]bq_kdh_� khklhygb_�gZ�bgl_j\Ze_� \j_�
f_gb��jZ\ghf�jZaghklb�f_`^m�fZdkbfZevghc�b�fbgbfZevghc� aZ^_j`dhc��
Ihke_�ijhoh`^_gby� kb]gZeZ�q_j_a�\lhjhc�pbnjh\hc�dhfihg_gl�^ebl_ev�
ghklv�g_hij_^_e_ggh]h� khklhygby� m\_ebqb\Z_lky�b� l�^��Wlh� lZd�gZau\Z_�
fh_�fh^_ebjh\Zgb_��k�gZjZklZxs_c�g_hij_^_e_gghklvx�� 

 

�����=jZnbq_kdbc��ihklijhp_kkhj�Probe 
 
J_amevlZlu� fh^_ebjh\Zgby�� ihemq_ggu_� k� ihfhsvx� ijh]jZffu�

PSpice� � ��aZghkylky�\�nZceu�^Zgguo� ��dat�beb� �txt��^ey�ihkljh_gby�]jZnb�
dh\��I_j_q_gv�i_j_f_gguo��^Zggu_�dhlhjuo�aZghkylky�\�wlhl�nZce��mklZ�
gZ\eb\Zxlky�ih�dhfZg^_�Analysis/Probe Setup�ijh]jZffu�Schematics��eb�
[h�\k_�i_j_f_ggu_��eb[h�i_j_f_ggu_��hlf_q_ggu_�gZ�ko_f_�fZjd_jZfb�� 

Ijh]jZffZ�Probe�g_�lhevdh�hlh[jZ`Z_l�]jZnbdb�ihemq_gguo�j_amev�
lZlh\��gh�b�fh`_l�\uihegylv�bo�h[jZ[hldm��\dexqZy�keh`gu_�Zjbnf_lb�
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q_kdb_�b�Ze]_[jZbq_kdb_�\uqbke_gby��\aylb_�bgl_]jZeh\��ij_h[jZah\Zgb_�
Nmjv_��baf_j_gb_�iZjZf_ljh\�bfimevkh\��qZklhlguo�oZjZdl_jbklbd��jZk�
q_lu� ki_dljh\�� ]bklh]jZff�� ihkljh_gb_� aZ\bkbfhkl_c� ex[hc� oZjZdl_jb�
klbdb�]jZnbdZ�hl�ex[h]h�\Zjvbjm_fh]h�iZjZf_ljZ�ko_fu�b�l�i� 

Ijb�fh^_ebjh\Zgbb� ZgZeh]h-pbnjh\uo� mkljhckl\� ]jZnbdb� i_j_oh^�
guo�ijhp_kkh\�\�pbnjh\hc�b�ZgZeh]h\hc�qZklb�ko_fu�\u\h^ylky�gZ�h^ghf�
wdjZg_�k�h^bgZdh\uf�fZkrlZ[hf�ih�\j_f_gb� 

GZ� ]jZnbdb� fh`gh� gZghkblv� ijhba\hevgu_� gZ^ibkb� b� ]jZnbq_kdb_�
kbf\heu�b�\u\h^blv�bo�gZ�ijbgl_j�beb�iehll_j� 

Ijb�\\h^_�i_j_f_gguo�\�ijh]jZff_�Probe�kh[ex^Zxlky�ke_^mxsb_�
ijZ\beZ��Kbf\heu�\�\_jog_f�b�gb`g_f�j_]bkljZo�g_�jZaebqZxlky��aZ�bk�
dexq_gb_f� kmnnbdkh\� m=10-3 � b� M=106�� bkihevam_fuo� ijb� gZagZq_gbb�
fZkrlZ[h\�ih�hkyf�dhhj^bgZl��HklZevgu_�kmnnbdku�bf_xl�l_�`_�agZq_�
gby��qlh�b�\�PSpice ��ijbq_f�kmnnbdku�bkihevamxlky�lhevdh�^ey�h[hagZ�
q_gby�fZkrlZ[h\�hk_c�i_j_f_gguo�b�bo�g_evay�ijbf_gylv�\�Zjbnf_lbq_�
kdbo�\ujZ`_gbyo� 

<�ijh]jZff_�Probe� �ihevamxlky� ke_^mxsbfb� kmnnbdkZfb� ^ey�ijh�
klZgh\db�_^bgbp�jZaf_jghklb�ih�hkyf�dhhj^bgZl� 

V -�\hevlu��������������d -�]jZ^mku� 
A -�Zfi_ju�������������s -�k_dmg^u� 
W -�\Zllu���������������H -�]_jpu�� 
I_j_q_gv�dhfZg^�ijh]jZffu�Probe�b�djZldh_�bo�hibkZgb_�ijb\_^_gu 

\�dhgp_�ih^jZa^_eZ� 
 

Hkgh\gu_�nZau�jZ[hlu�k�ihklijhp_kkhjhf�Probe 
 
������� <uihegblv� dhgnb]mjbjh\Zgb_� ijh]jZffu� Probe� � \� kj_^_�

j_^ZdlhjZ�Schematics�lZd��dZd�wlh�hibkZgh�\�i���3.10. 
�������AZ]jmablv�ijh]jZffm�Probe�ba�j_^ZdlhjZ�Schematics�dhfZg^hc�

Analysis/Probe (bf__lky ibdlh]jZffZ�� beb�gZ`Zlb_f� deZ\brb�F����<ha�
fh`gZ�b�Z\lhghfgZy�aZ]jmadZ�ijh]jZffu��?keb�\�ijhp_kk_�dhgnb]mjbjh�
\Zgby�ijh]jZffu�Probe�mklZgh\e_gZ�hipby�Automatically Run Probe Af-
ter Simulation�� lh� ijh]jZffZ� Probe� aZ]jm`Z_lky� Z\lhfZlbq_kdb� ihke_�
hdhgqZgby�fh^_ebjh\Zgby��Ihke_�aZ]jmadb�\�\_jog_c�qZklb�hkgh\gh]h�wd�
jZgZ� ijh]jZffu� Probe� jZaf_sZ_lky� bfy� nZceZ� ^Zgguo�� gZ� ke_^mxs_c�
kljhd_�-�]hjbahglZevgh_�f_gx�dhfZg^��Z�gb`_�-�gZ[hj�ibdlh]jZff�^ey�[u�
kljh]h�\uah\Z�gZb[he__�mihlj_[bl_evguo�ih^dhfZg^��Ijb�fh^_ebjh\Zgbb�
g_kdhevdbo� j_`bfh\� ij_^eZ]Z_lky� \u[jZlv� h^bg� ba� gbo��AC, DC, Tran-
sient. 
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?keb� aZ]jmadZ� ijh]jZffu� Probe� ijhba\h^beZkv� ba� j_^ZdlhjZ������������������
Schematics, lh�ihke_�ihy\e_gby�hkgh\gh]h�wdjZgZ�ijh]jZffu�ke_^m_l� aZ�
]jmablv�nZce�k�j_amevlZlZfb�fh^_ebjh\Zgby�dhfZg^hc�File/Open. 

�������>ey�ihkljh_gby�]jZnbdh\�\u[jZlv�dhfZg^m Trace/Add��Ih�
ke_�wlh]h�ihy\ey_lky�hdgh�\u[hjZ�i_j_f_gguo��Lbiu�i_j_f_gguo��i_j_�
q_gv�dhlhjuo�ijb\_^_g�\�hdg_��hij_^_eyxlky�iheh`_gb_f�\udexqZl_e_c� 

• Digital –�pbnjh\u_�i_j_f_ggu_� 
• Analog –�ZgZeh]h\u_�i_j_f_ggu_�� 
• Voltages –�gZijy`_gby� 
• Currants –�lhdb� 
• Noise (V2/Hz) –�ki_dljZevgZy�iehlghklv�gZijy`_gby�\uoh^gh]h�

rmfZ� 
• Alias Names – ik_\^hgbfu; 
• Subcircuit Nodes –� \gmlj_ggb_� maeu� fZdjhfh^_e_c� �lhevdh�

gZijy`_gby�� 
Ihf_lblv� i_j_f_ggu_� dmjkhjhf��Ijb� wlhf� bo� bf_gZ� i_j_ghkylky� \�

dhfZg^gmx�kljhdm�Trace Expression.  
GZ`Zlv�dghidm�HD��GZ�wdjZg�\u\h^blky�dhhj^bgZlgZy�k_ldZ�]jZnbdZ��

ih�]hjbahglZevghc�hkb�dhlhjh]h�hldeZ^u\Z_lky�g_aZ\bkbfZy�i_j_f_ggZy��
khhl\_lkl\mxsZy� \u[jZgghfm� j_`bfm�� gZijbf_j�Time� �wlm� i_j_f_ggmx�
ihevah\Zl_ev�fh`_l�baf_gblv�\�^Zevg_cr_f�� 

<� jZkiheh`_gghf� kijZ\Z� hdg_� Function or Macros�fh`gh� \u[jZlv�
fZl_fZlbq_kdmx� nmgdpbx� beb� fZdjhk�� GZijbf_j�� fh`gh� \u[jZlv� g_�
kdhevdh�i_j_f_gguo�b�hlj_^Zdlbjh\Zlv�h[jZah\Zggmx�kljhdm�^ey�aZibkb�
fZl_fZlbq_kdbo�\ujZ`_gbc� 

GZ� wdjZg_�fh`gh� hj]Zgbah\Zlv� � g_kdhevdh� hdhg�� \� � dhlhju_�fh`gh��
\u\_klb� ko_fm� b� � g_kdhevdh� ]jZnbdh\�� gZijbf_j�� ]jZnbd� i_j_oh^gh]h�
ijhp_kkZ�b�qZklhlgu_�oZjZdl_jbklbdb�� 

<�hdg_�ko_f�fh`gh�ihf_lblv�ex[mx�p_iv�beb�\u\h^�dhfihg_glZ�b�\�
hdg_�ijh]jZffu�Probe [m^_l�ihkljh_g�khhl\_lkl\mxsbc�]jZnbd��<hafh`�
ghklv�i_j_dexq_gby�k�]jZnbdh\�gZ�ko_fm�b�gZh[hjhl�ihfh]Z_l�hkfuke_�
gbx�j_amevlZlh\�fh^_ebjh\Zgby� 

:dlb\gh_�hdgh�ihf_qZ_lky�ke_\Z�kbf\heZfb� ³Sel!!´�<�dZ`^hf�hdg_�
fh`_l�[ulv�hl���^h���hk_c�Y�k�jZagufb�fZkrlZ[Zfb� 

 
Hkh[_gghklb�ihkljh_gby�]jZnbdh\�ZgZeh]h\uo�i_j_f_gguo 

 
GZ� h^ghf� ]jZnbd_�fh`gh�ihf_klblv�g_kdhevdh� djb\uo�� dhlhju_�gZ�

p\_lghf�fhgblhj_�\u^_eyxlky�p\_lhf��Z�ijb�\u\h^_�gZ�q_jgh-[_euc�fh�
gblhj��ijbgl_j�beb�iehll_j�–�jZaebqgufb�agZqdZfb� 
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<�^hiheg_gb_�d�gZijy`_gbyf�b� lhdZf�^hklmigu�\Zjvbjm_fu_�i_j_�
f_ggu_��<�j_`bf_�DC�wlh�bfy�\Zjvbjm_fh]h�bklhqgbdZ�gZijy`_gby�beb�
lhdZ�� <� j_`bf_� AC –� qZklhlZ�� bf_xsZy� bfy� ³Frequencý�� <� j_`bf_�             
TRAN –�\j_fy�³Time”. 

<�kljhd_�Trace Expression�fh`gh�mdZaZlv�bfy�h^ghc�beb�g_kdhevdbo�
i_j_f_gguo�beb�fZl_fZlbq_kdbo�\ujZ`_gbc��^himklbfu_�hi_jZpbb�\�dh�
lhjuo�fh`gh�\u[jZlv�\�hdg_�Functions or Macros��GZijbf_j��fh`gh�\u�
\_klb�]jZnbdb�i_j_f_gguo�9�����9�,12,6(��6,1�9������������9�����,�'��� 

Ijb�\\h^_�bf_gb�lhevdh�h^ghc�i_j_f_gghc�ih�hkb�Y�Z\lhfZlbq_kdb�
ijhklZ\eyxlky� _^bgbpu�baf_j_gbc� \� khhl\_lkl\bb� k� lbihf�i_j_f_gghc��
GZijbf_j��\�j_`bf_�$&�ijb�ihkljh_gbb�]jZnbdZ�fh^mey�gZijy`_gby�9����
hkv�Y�ihemqbl� jZaf_jghklv� \� \hevlZo��nZau� wlh]h�gZijy`_gby� 93���� -� \�
]jZ^mkZo��Z�]jmiih\h_�\j_fy�aZiZa^u\Zgby�9*����-�\�k_dmg^Zo� 

>ey�h^gh\j_f_ggh]h�ihkljh_gby�^\mo�b�[he__�]jZnbdh\�bo�i_j_f_g�
gu_�i_j_qbkeyxl�gZ�h^ghc�kljhd_��jZa^_eyy�bo�ijh[_ehf�beb�aZiylhc� 

 
Hkh[_gghklb�ihkljh_gby�]jZnbdh\�pbnjh\uo�i_j_f_gguo 

 
<�ijh]jZff_�Probe�\u\h^ylky�\j_f_ggu_�^bZ]jZffu�eh]bq_kdbo�kh�

klhygbc�hl^_evguo�pbnjh\uo�maeh\�beb�rbg��h[t_^bgyxsbo�g_�[he__����
pbnjh\uo�kb]gZeh\� 

GZ�\j_f_gghc�^bZ]jZff_�h^ghc�i_j_f_gghc�khhl\_lkl\m_l�� 
• ^\hcgZy�ebgby�–�g_hij_^_e_gghfm�khklhygbx�O; 
• ljhcgZy�–�khklhygbx�\ukhdh]h�bfi_^ZgkZ�Z; 
• gZjZklZxsbc�njhgl�–�khklhygbx�R; 
• kiZ^Zxsbc�njhgl�–�khklhygbx�F. 

Bfy� i_j_f_gghc�� \\h^bfhc� ih� aZijhkm� dhfZg^u� Trace/Add��fh`_l�
[ulv� bf_g_f� pbnjh\h]h� maeZ� beb� [me_\ufb� \ujZ`_gb_f�� kh^_j`Zsbf�
bf_gZ�lZdbo�maeh\� 

RbgZ� �fgh]hjZajy^gh_� qbkeh��nhjfbjm_lky� \� \b^_� aZdexq_ggh]h� \�
nb]mjgu_� kdh[db� kibkdZ� pbnjh\uo� maeh\�� jZa^_e_gguo� ijh[_eZfb� beb�
aZiylufb��gZijbf_j� 

{D3 D2 D1 D0}. 
<�gZqZe_�kibkdZ�ihf_sZ_lky�klZjrbc�jZajy^�rbgu��\�dhgp_�–�feZ^�

rbc��Rbgu�k�ihfhsvx�eh]bq_kdbo�b�Zjbnf_lbq_kdbo�hi_jZlhjh\�fh]ml�
h[jZah\u\Zlv�\ujZ`_gby��J_amevlZl�Zjbnf_lbq_kdhc�beb�eh]bq_kdhc�hi_�
jZpbb�k�rbghc�b�pbnjh\uf�kb]gZehf�ij_^klZ\ey_lky�\�\b^_�rbgu��k�l_f�
`_�dhebq_kl\hf�jZajy^h\� 

Hi_jZg^u�fh]ml�kh^_j`Zlv�eh]bq_kdb_�dhgklZglu� 
`0,`1,`F,`R,`X,`Z. 
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<ujZ`_gby� k� rbgZfb� fh]ml� kh^_j`Zlv� fgh]hjZajy^gu_� qbkeZ����������������
aZibkZggu_�\�\b^_�l_dklh\hc�kljhdb�k�mdZaZgb_f�kbkl_fu�kqbke_gby��x, h, 
d, o, b):  

X`3FFFF 
h`5a 
d` 
2.6.4.�?keb�\�ijhp_kk_�fh^_ebjh\Zgby�\uy\e_gu�hrb[db��lh�khh[s_�

gby�h�gbo�\dexqZxlky�\�nZce�^Zgguo��Ijh]jZffZ�Probe�\u\h^bl�khh[s_�
gb_� �h[�bo�dhebq_kl\_�b�ij_^eZ]Z_l�ijhkfhlj_lv�bo�gZ� wdjZg_� �gZ`fbl_�
^ey�wlh]h�dghidm�OK��beb�ijhimklblv�bo��Cancel). 

L_dkl�khh[s_gby�h[�hrb[dZo�kh^_j`bl: 
• Section -�ghf_j�k_dpbb� 
• Time -�agZq_gb_�fhf_glZ�\j_f_gb� 
• Message-Type – lbi khh[s_gby; 
• Device -�ihabpbhggh_�h[hagZq_gb_�dhfihg_glZ� 

<�kljhd_�Minimum Severity�\u[jZlv�deZkk�ijhkfZljb\Z_fuo�khh[s_�
gbc�h[�hrb[dZo� 

FATAL –�nZlZevgu_��fh^_ebjh\Zgb_�ij_djZsZ_lky�� 
SERIUS –�k_jv_agu_� 
WARNING –�ij_^mij_`^_gby� 
INFO –�bgnhjfZpbhggu_� 
<�]jZn_�Sort by�\u[jZlv�ijbgpbi�khjlbjh\db�khh[s_gbc��ih�k_dpbyf�

(Section���ih�fhf_glZf�\j_f_gb� �Time���ih�lbiZf� �Type���ih�mkljhckl\Zf�
(Device). 

GZ`Zlv� dghidm� Plot� ^ey� hldjulby� hdgZ� k� njZ]f_glZfb� \j_f_gghc�
^bZ]jZffu��kh^_j`Zsbfb�\u[jZggmx�hrb[dm� 

I_j_q_gv�khh[s_gbc�h[�hrb[dZo�ijb\_^_g�\�dhgp_�i�������� 
2.6.5.�?keb�\�\u[jZgghf�j_`bf_�ijh\h^beky�fgh]h\ZjbZglguc�ZgZ�

eba� �\Zjvbjh\ZeZkv� l_fi_jZlmjZ� beb� ^jm]hc� iZjZf_lj�� \uihegyeky�
klZlbklbq_kdbc� ZgZeba� ih� Fhgl_-DZjeh��� \u[jZlv� h^gm� beb� g_kdhevdh�
k_dpbc�ba�i_j_qgy�gZ�iZg_eb� 

All  –�\u[hj�\k_o�k_dpbc��j_`bf�mklZgh\db�ih�mfheqZgbx�� 
None��gbq_]h��-�ihke_�gZ`Zlby�wlhc�dghidb�dmjkhjhf�ihf_lblv�gm`�

gu_�kljhdb�b�gZ`Zlv�OK; 
Cancel -�hlf_gZ�\u[hjZ�b�\ha\jZl�\�ij_^u^ms__�f_gx� 

 
DhfZg^u�ijh]jZffu�Probe 

F_gx�File��NZce� 
 
Open... (Ctrl+F12) -�hldjulb_�gh\h]h�hdgZ�ihkljh_gby�]jZnbdh\�b�aZ�

]jmadZ�nZceZ�^Zgguo�k�j_amevlZlZfb�fh^_ebjh\Zgby��?keb�\�nZce_�^Zgguo�
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bf__lky�g_kdhevdh� k_dpbc�� \u[hj�h^ghc�ba�gbo�ijhba\h^blky�gZ�iZg_eb�
^bZeh]Z� 

Append -�^h[Z\e_gb_�d�l_dms_fm�hdgm�^Zgguo�ba�nZceZ��ijb�wlhf�aZ�
]jm`Zxlky� ^Zggu_� ba� lhc�`_� k_dpbb�� dhlhjZy� hldjulZ� \� l_dms_f� hdg_��
DC, AC�beb�Transient); 

Close -�aZdjulb_�l_dms_]h�hdgZ��_keb�^Zggu_�ba�l_dms_]h�nZceZ�bk�
ihevamxlky�\�^jm]bo�hdgZo��\u\h^blky�ij_^mij_`^Zxs__�khh[s_gb_�� 

Print... (Ctrl+Shift+F12) -�\u\h^� l\_j^hc�dhibb�h^gh]h�beb�g_kdhev�
dbo�Zdlb\guo�hdhg� 

Print Preview -�ijhkfhlj�jZaf_s_gby�]jZnbdh\�i_j_^�i_qZlvx� 

Page Setup... -�gZkljhcdZ�iZjZf_ljh\�kljZgbpu� 
• Margins - jZaf_ju�q_luj_o�ihe_c�\�^xcfZo� 
• Plots Per Page -�dhebq_kl\h�]jZnbdh\�gZ�kljZgbp_� 

• Orientation  - ]hjbahglZevgZy� �Landscape�� beb� \_jlbdZevgZy�
(Portrait��hjb_glZpbb� 

• Cursor -�hjb_glZpby�jZkiheh`_gby�  

• Information  - bgnhjfZpbb�hlghkbl_evgh�dmjkhjZ��Top, Bottom, 
Left, Right, None); 

• Draw Border  -�aZdexq_gb_�]jZnbdZ�\�jZfdm�  
• Draw Plot Title  -�\u\h^�aZ]heh\dZ�]jZnbdZ� 

• Header and Footer -� \u\h^� l_dms_c� ^Zlu�� \j_f_gb� b� ghf_jZ�
kljZgbpu� 

• Set Default - khojZg_gb_� bgnhjfZpbb Header and Footer� ^ey�
mklZgh\db�ih�mfheqZgbx� 

• Reset Default -�aZ^Zgb_�lbiZ�ijbgl_jZ�ih�mfheqZgbx� 
Printer Setup...  -�mklZgh\dZ�iZjZf_ljh\�ijbgl_jZ��jZaj_rZxsZy�kih�

kh[ghklv�� jZaf_j� [mfZ]b�� ]hjbahglZevgh_� �Landscape�� beb� \_jlbdZevgh_�
(Portrait��jZkiheh`_gb_�bah[jZ`_gby�gZ�[mfZ]_� 

Log Commands... -�\dexq_gb_�\udexq_gb_�j_`bfZ�khklZ\e_gby�nZc�
eZ�ijhlhdheZ�dhfZg^��jZkrbj_gb_�bf_gb��cmd); 

Run Commands... -�\uiheg_gb_�nZceZ�ijhlhdheZ�dhfZg^�� 
NZce������-�kibkhd�ihke_^gbo�aZ]jm`_gguo�nZceh\� 
Exit  (Alt+F4) -�aZ\_jr_gb_�jZ[hlu� 

F_gx�Edit ��J_^Zdlbjh\Zgb_� 
Cut (Ctrl +X) -�m^Ze_gb_�\u[jZggh]h�h[t_dlZ��h[t_dlh\��ba�l_dms_]h�

hdgZ��M^Ze_ggu_�h[t_dlu� aZghkylky�\�hdgh�[mn_jZ�h[f_gZ�b�fh]ml�[ulv�
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bkihevah\Zgu�ih�dhfZg^_ Past�^ey�i_j_ghkZ�ba�h^gh]h�hdgZ�\�^jm]h_��?keb�
\u[jZlv�dmjkhjhf�bfy�]jZnbdZ�b�\uihegblv�dhfZg^m�Cut��beb�Copy���lh��
\klZ\b\� kh^_j`bfh_� [mn_jZ� h[f_gZ� \� l_dklh\uc� j_^Zdlhj� lbiZ�TextEdit 
beb�Notepad��ihemqbf�lZ[ebpm�hlkq_lh\�]jZnbdZ�\�l_dklh\hf�\b^_� 

Copy (Ctrl+C) -�dhibjh\Zgb_�\u[jZggh]h�h[t_dlZ� �h[t_dlh\��\�l_dm�
s__�hdgh��kf��dhfZg^m Cut); 

Past (Ctrl+V) -�jZaf_s_gb_�h^ghc�beb�g_kdhevdbo�dhibc�kh^_j`bfh�
]h�[mn_jZ�h[f_gZ� 

Delete (Del) -�m^Ze_gb_�\u[jZggh]h�]jZnbdZ�beb�f_ldb��Ijhs_�\k_]h�
\u[jZlv� h[t_dl�s_eqdhf� furb� b� m^Zeblv� gZ`Zlb_f� deZ\brb�Del�� >ey�
m^Ze_gby�g_kdhevdbo�h[t_dlh\�hgb�\u[bjZxlky�s_eqdhf�furb�ijb�gZ`Z�
lhc�deZ\br_�Shift; 

Modify Object... -� jZaj_r_gb_� fh^bnbdZpbb� \u[jZggh]h� h[t_dlZ� - 
bf_gb�i_j_f_gghc�]jZnbdZ�beb�f_ldb�\�\b^_�l_dklZ�beb�weebikZ� 

Modify Title ...  -�jZaj_r_gb_�fh^bnbdZpbb�aZ]heh\dZ�l_dms_]h�hdgZ� 
 

F_gx�Trace��Ihkljh_gb_�]jZnbdZ� 

Add... (Insert) -��^h[Z\e_gb_�]jZnbdh\�h^ghc�beb�g_kdhevdbo�ZgZeh]h�
\uo�beb�pbnjh\uo�i_j_f_gguo�\�l_dms__�hdgh��Bf_gZ�i_j_f_gguo�\u[b�
jZxlky� ba� kibkdZ� ^hklmiguo� i_j_f_gguo�� ihf_s_gguo� \�nZce� ^Zgguo��
>himkdZ_lky�\uiheg_gb_�fZl_fZlbq_kdbo�ij_h[jZah\Zgbc� 

Delete All (Ctrl+Del) -�m^Ze_gb_�\k_o�]jZnbdh\�l_dms_]h�hdgZ� 
Undelete (Ctrl+U) -�\hkklZgh\e_gb_�m^Ze_gguo�]jZnbdh\� 
Fourier -�\uqbke_gb_�ij_h[jZah\Zgby�Nmjv_� 
Performance Analysis... -�ihkljh_gb_�aZ\bkbfhkl_c�p_e_\uo�nmgdpbc�

hl� \Zjvbjm_fhc�i_j_f_gghc� �_keb�ijh\h^beky�fgh]h\ZjbZglguc� ZgZeba��
beb� ihkljh_gb_� ]bklh]jZff� �_keb� ijh\h^beky� ZgZeba� ih�f_lh^m�Fhgl_-
DZjeh���Bkihevah\Zgb_�FZkl_jZ� aZ^Zgby�p_e_\uo�nmgdpbc� �FZkl_j� ^hk�
lmi_g�lhevdh�ijb�\u[hj_�dhfZg^u Performance Analysis q_j_a�f_gx��ijb�
Zdlb\baZpbb� wlhc� dhfZg^u�s_eqdhf� ih� ibdlh]jZff_� � hg� g_^hklmi_g�— 
\k_�hi_jZpbb�\uihegyxlky�\jmqgmx�� 

End Performance Analysis - aZ\_jr_gb_ j_`bfZ Performance Analysis; 

Macros...  -� hij_^_e_gb_� fZdjhdhfZg^�� <\_^_ggu_� fZdjhdhfZg^u�
ihf_sZxlky�\�nZce�Msim.prb�b�\u\h^ylky�gZ�wdjZg�\�\b^_�kibkdZ��^hklmi�
gh]h�^ey�j_^Zdlbjh\Zgby� 

Goal Functions  -�ijhkfhlj�b�j_^Zdlbjh\Zgb_�p_e_\uo�nmgdpbc��\\h^�
gh\uo�nmgdpbc��aZ]jmadZ�nZceh\�p_e_\uo�nmgdpbc��ijh\_^_gb_�ijh[guo�
jZkq_lh\� 
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Eval Goal Function... -� \uqbke_gb_�p_e_\uo�nmgdpbc� �beb� \ujZ`_�
gbc��kh^_j`Zsbo�p_e_\u_�nmgdpbb��h^gh]h�beb�g_kdhevdbo�]jZnbdh\�ba�
h^ghc� k_dpbb� nZceZ� ^Zgguo�� Ijb� g_h[oh^bfhklb� \uqbkeblv� p_e_\u_�
nmgdpbb� ijb� fgh]h\ZjbZglghf� ZgZeba_� \uihegy_lky� dhfZg^Z Perform-
ance Analysis. 

 

F_gx�Plote��Hlh[jZ`_gb_�]jZnbdh\� 

O�Axis Settings... -�aZ^Zgb_�^bZiZahgh\�agZq_gbc�ih�hkb�X,�\u[hj�eb�
g_cghc�beb�eh]Zjbnfbq_kdhc�rdZeu��\uiheg_gb_�ij_h[jZah\Zgby�Nmjv_�
beb�ihkljh_gb_�aZ\bkbfhklb�hl�\Zjvbjm_fh]h�iZjZf_ljZ� 

• Data Range - Z\lhfZlbq_kdZy� mklZgh\dZ� ^bZiZahgZ� agZq_gbc�
(Auto Range��beb�ih�mdZaZgbx�ihevah\Zl_ey��User Defined); 

• Scale - mklZgh\dZ�ebg_cghc��Linear��beb�eh]Zjbnfbq_kdhc��Log) 
rdZeu��ijb�aZ]jmad_�Probe�ih�hkb�O�\k_]^Z�mklZgZ\eb\Z_lky�eh�
]Zjbnfbq_kdbc�fZkrlZ[�� 

• Use Data -�mklZgh\dZ�^bZiZahgZ�i_j_f_gguo�ih�hkb�O�^ey�\u�
qbke_gby�ij_h[jZah\Zgby�Nmjv_�b�^jm]bo�nmgdpbc�� lZdbo�dZd�
s(x), AVG(x), RMS(x), MIN(x��b�F:O�o���Restricted���beb�hlf_�
gZ�wlh]h�h]jZgbq_gby��Full); 

• Processing Options -� \uqbke_gb_�ij_h[jZah\Zgby�Nmjv_� �Fou-
rier���ihkljh_gb_�]bklh]jZff��_keb�ijh\h^beky�ZgZeba�ih�f_lh�
^m�Fhgl_-DZjeh��beb�ihkljh_gb_�aZ\bkbfhkl_c�hl�\Zjvbjm_fhc�
i_j_f_gghc��Performance Analysis); 

• Axis Variable ...  -�\u[hj�i_j_f_gghc��hldeZ^u\Z_fhc�ih�hkb�O; 
Y Axis Settings... -�aZ^Zgb_�^bZiZahgh\�agZq_gbc�ih�hkb�Y: 

• Data Range -�^bZiZahg�baf_g_gby��Auto  -�\u[bjZ_fuc�Z\lhfZ�
lbq_kdb��User Defined –�gZagZqZ_fuc�ihevah\Zl_e_f�� 

• Scale -�mklZgh\dZ�ebg_cghc��Linear��beb�eh]Zjbnfbq_kdhc��Log) 
rdZeu��ijb�aZ]jmad_�Probe�ih�hkb�Y mklZgZ\eb\Z_lky�rdZeZ��kh�
hl\_lkl\mxsZy�lbim�ihklZ\e_ggh]h�gZ�ko_f_�fZjd_jZ�� 

• Y Axis Number -� \u[hj� ghf_jZ� hkb�Y�� gZ� dhlhjmx�gZghkblky�
l_dklh\h_�gZa\Zgb_� 

• Axis Title  -� \\h^� l_dklh\h]h� gZa\Zgby�� jZkiheZ]Z_fh]h� \_jlb�
dZevgh�\^hev�hkb�Y��^himkdZxlky�kbf\heu�dbjbeebpu�� 

Add Y Axis (Ctrl+Y) -�^h[Z\e_gb_�gZ�]jZnbd�_s_�h^ghc�hkb�Y;  
Delete Y Axis (Shift+Ctrl+Y)  -�m^Ze_gb_�\u[jZgghc�hkb�Y; 
Add Plot -�^h[Z\e_gb_�gh\h]h�hdgZ�]jZnbdh\�\�\_jog_c�qZklb�l_dms_�

]h�hdgZ� 
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Delete Plot -� m^Ze_gb_� l_dms_]h� hdgZ� �ihf_q_ggh]h� kbf\hehf�
SEL>>); 

Unsync Plot -�aZ^Zgb_�kh[kl\_gghc�hkb�O�^ey�dZ`^h]h�hdgZ� 
Digital Size... -�jZaf_j�hdgZ�ihkljh_gby�\j_f_gguo�^bZ]jZff�eh]bq_�

kdbo�mkljhckl\� 
• Percentage of  Plot to be Digital -�aZ^Zgb_�jZaf_jZ�hdgZ�

^ey�ihkljh_gby�\j_f_gguo�^bZ]jZff�\�ijhp_glZo� �ih�mfheqZ�
gbx������ 

• Length of Digital Trace Name -�^ebgZ�hlh[jZ`Z_fh]h�gZ�
wdjZg_����bf_gb�pbnjh\h]h�kb]gZeZ� 

• AC... -�aZ]jmadZ�^Zgguo�ZgZebaZ�:K�� 
• DC... -�aZ]jmadZ�^Zgguo�ZgZebaZ�DC;  
• Transient...  -�aZ]jmadZ�^Zgguo�ZgZebaZ�Transient. 

F_gx�View��Ijhkfhlj� 
Fit  (Ctrl+N) -�baf_g_gb_�fZkrlZ[Z�bah[jZ`_gby�lZd��qlh[u�gZ�iheghf�

wdjZg_�jZaf_klbebkv�\k_�]jZnbdb� 
In  (Ctrl+1) -�m\_ebq_gb_�fZkrlZ[Z�bah[jZ`_gby�\���jZaZ� �p_glj�ihey�

aj_gby�mdZau\Z_lky�dmjkhjhf�� 
Out (Ctrl+0) -�mf_gvr_gb_�fZkrlZ[Z�bah[jZ`_gby�\���jZaZ��p_glj�ih�

ey�aj_gby�mdZau\Z_lky�dmjkhjhf�� 
Area (Ctrl+A) -\u\h^�gZ�\_kv�wdjZg�hdZcfe_gghc�qZklb�bah[jZ`_gby� 
Previous (Ctrl+P) -�\ha\jZs_gb_�d�ij_^u^ms_fm�fZkrlZ[m�bah[jZ`_�

gby� 
Redraw ( Ctrl+L) -�i_j_q_jqb\Zgb_�wdjZgZ� 
Pan-New Center -� jZkiheh`_gb_� ko_fu� kbff_ljbqgh� hlghkbl_evgh�

lhqdb�jZkiheh`_gby�dmjkhjZ�[_a�baf_g_gby�fZkrlZ[Z� 
Toolbar -�hlh[jZ`_gb_�ibdlh]jZff�bgkljmf_glh\� 

F_gx�Tools��Bgkljmf_glu� 
Label -�gZg_k_gb_�gZ�]jZnbdb�l_dklh\uo�b�]jZnbq_kdbo�kbf\heh\� 

• Text -�l_dkl��kbf\heu�dbjbeebpu�g_�^himkdZxlky�� 
• Line -�hlj_ahd�ebgbb� 
• Poly-line -�ebg_cgh-ehfZgZy�ebgby� 
• Arrow  –�klj_edZ� 
• Box –�ijyfhm]hevgbd� 
• Circle -�hdjm`ghklv� 
• Ellips – weebik� 
• Mark  -� \u\h^� gZ� wdjZg� dhhj^bgZl� lhqdb�� ihf_q_gghc�

dmjkhjhf�\�j_`bf_ Tools/Cursor. 
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Cursor -�\u[hj�dhhj^bgZl�hij_^_e_gguo�lhq_d�gZ�]jZnbdZo�k�ihfh�
svx�we_dljhggh]h�dmjkhjZ� 

• Display (Ctrl+Shift+C) -�\dexq_gb_�\udexq_gb_�j_`bfZ���
we_dljhggh]h�dmjkhjZ� 

• Freeze (Ctrl+Shift+F) -� nbdkZpby� iheh`_gby� we_dljhg�
guo�dmjkhjh\� 

• Peak (Ctrl+Shift+P) -�i_j_f_s_gb_�dmjkhjZ�d�ke_^mxs_�
fm�ehdZevghfm�fZdkbfmfm�gZ�]jZnbd_� 

• Trough (Ctrl+Shift+T) -� i_j_f_s_gb_� dmjkhjZ� d� ke_�
^mxs_fm�ehdZevghfm�fbgbfmfm�gZ�]jZnbd_� 

• Slope (Ctrl+Shift+L) -� i_j_f_s_gb_� dmjkhjZ� d� ke_^mx�
s_c�lhqd_�k�fZdkbfZevghc�ih�fh^mex�ijhba\h^ghc� 

• Min  (Ctrl+Shift+M) -� i_j_f_s_gb_� dmjkhjZ� d� lhqd_� k�
fbgbfZevguf�agZq_gb_f�Y; 

• Max (Ctrl+Shift+X) -� i_j_f_s_gb_� dmjkhjZ� d� lhqd_� k�
fZdkbfZevguf�agZq_gb_f�Y; 

• Point (Ctrl+Shift+1) -� i_j_f_s_gb_� dmjkhjZ� d� lhqd_�����
ke_^mxs_]h�hlkq_lZ� 

• Search Command  (Ctrl+Shift+S) -� \\h^� h^ghc� beb� g_�
kdhevdbo�dhfZg^�ihbkdZ� 

• Next Transition (Ctrl+Shift+N) -�i_j_f_s_gb_�dmjkhjZ�d�
lhqd_� ke_^mxs_]h� baf_g_gby� khklhygby� gZ� \j_f_gghc� ^bZ�
]jZff_� 

• Previous Transition (Ctrl+Shift+R) -� i_j_f_s_gb_� dmj�
khjZ�d�lhqd_�ij_^u^ms_]h�baf_g_gby�khklhygby�gZ�\j_f_gghc�
^bZ]jZff_� 

Simulation Messages... -� hldjulb_� hdgZ� k� khh[s_gbyfb� ijh]jZffu�
fh^_ebjh\Zgby� 

Display Control...  -� khojZg_gb_� dhgnb]mjZpbb� l_dms_]h� hdgZ� ijh�
]jZffu�Probe�^ey�ihke_^mxs_]h�ihkljh_gby� 

Copy to Clipboard -�dhibjh\Zgb_�kh^_j`Zgby�l_dms_]h�hdgZ�\�[mn_j�
h[f_gZ� �^ey� i_j_ghkZ� ]jZnbdh\� \� ^jm]b_� ijh]jZffu�� gZijbf_j�� \�Win-
Word); 

Options... -�mklZgh\dZ�^hihegbl_evguo�iZjZf_ljh\�ijh]jZffu�Probe: 
• Mark Data Points -�hlh[jZ`_gb_�gZ�]jZnbdZo�lhq_d�hl�

kq_lh\� 
• Display Evaluation -� \dexq_gb_�\udexq_gb_� j_`bfZ�

hlh[jZ`_gby�j_amevlZlh\�jZkq_lZ�p_e_\uo�nmgdpbc�\�^hihegb�
l_evguo�hdgZo� 
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• Display Statistics - \dexq_gb_�\udexq_gb_�j_`bfZ hlh�
[jZ`_gby�gZ�wdjZg_�j_amevlZlh\�klZlbklbq_kdbo�bkiulZgbc� 

• Number of Histogram Divisions -� dhebq_kl\h� ]jZ^Zpbc�
ijb�ihkljh_gbb�]bklh]jZff� 

• Use Symbols -�jZaj_r_gb_�gZg_k_gby�gZ�]jZnbdb�ki_pb�
Zevguo� agZqdh\� �Auto —� ijb� g_h[oh^bfhklb� jZaebqblv� [hev�
rh_�dhebq_kl\h�]jZnbdh\��Never—gbdh]^Z��Always —�\k_]^Z�� 

• Trace Color Scheme -�\u[hj�p\_lZ�jZkdjZkdb�]jZnbdh\� 
• Use ScrollBars - jZaj_r_gb_�ijhdjmldb�]jZnbdh\� 
• Auto-Update Interval -� \u[hj� j_`bfZ� h[gh\e_gby� ]jZ�

nbdh\� 
• Reset -�mklZgh\dZ�dhgnb]mjZpbb�ih�mfheqZgbx� 
• Save -�khojZg_gb_�l_dms_c�gZkljhcdb�\�nZce_�Msim.ini. 

 

Khh[s_gby�h[�hrb[dZo�fh^_ebjh\Zgby 
 

Timing violations��GZjmr_gb_�\j_f_gguo�khhlghr_gbc� 
 

SETUP (WARNING) -�g_^hklZlhqgh_�\j_fy�mklZgh\db� 
HOLD (WARNING) -�g_^hklZlhqgh_�\j_fy�m^_j`b\Zgby� 
RELEASE (WARNING) -�g_^hklZlhqgh_�\j_fy�gZoh`^_gby�kb]gZeZ�\�

g_Zdlb\ghf� khklhygbb� �h[uqgh� g_h[oh^bfh]h� ^ey� \uiheg_gby� dhgljhey�
lbiZ�CLEAR); 

WIDTH (WARNING) -�g_^hklZlhqgZy�^ebl_evghklv�bfimevkZ�kb]gZeZ� 
FREQUENCY (WARNING) -�qZklhlZ�i_j_dexq_gby�kb]gZeZ�gZoh^bl�

ky�\g_�^himklbfuo�ij_^_eh\� 
GENERAL (INFO) -�h[gZjm`_gb_�hrb[db�mkljhckl\hf�dhgljhey��aZ�

^Zggh]h�\�k_dpbb�GENERAL�ijbfblb\Z�CONSTRAINT�k�ihfhsvx�[me_\�
kdbo�\ujZ`_gbc� 

Hazards��=hgdb�kb]gZeh\� 
 

AMBIGUITY  CONVERGENCE (WARNING) -� \j_f_ggZy� g_hij_^_�
e_gghklv�� k\yaZggZy� k� h^gh\j_f_gguf� ihklmie_gb_f� gZ� h^bg� \oh^� bf�
imevkh\�kh\iZ^Zxsbf�b�gZjZklZxsbf�njhglZfb� 

CUMULATIVE  AMBIGUITY  (WARNING) -�g_hij_^_e_gghklb�mjh\�
g_c� kb]gZeh\�� k\yaZggu_� k� kmffbjh\Zgb_f� qZklbqgh� i_j_dju\Zxsboky�
njhglh\�bfimevkh\� 
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SUPRESSED GLITCH (WARNING) -�^ebl_evghklv�bfimevkZ�\oh^gh�
]h�kb]gZeZ�f_gvr_�fbgbfZevgh]h�agZq_gby�\j_f_gb�aZ^_j`db�i_j_dexq_�
gby��b]ghjbjm_fh]h�ijh]jZffhc�fh^_ebjh\Zgby� 

NET-STATE CONFLICT (WARNING) -�ijb�ih^Zq_�gZ�h^bg�\oh^�h^�
gh\j_f_ggh� g_kdhevdbo� kb]gZeh\� jZaebqgh]h� mjh\gy� ijh]jZffZ� PSpice 
aZf_gy_l�_]h�g_hij_^_e_gguf�kb]gZehf�O; 

ZERO-DELAY OSCILLATION (FATAL) -�ijb�baf_g_gbb�eh]bq_kdh]h�
mjh\gy�\uoh^gh]h�maeZ�[he__�q_f����jZa�aZ�_^bgbqguc�\j_f_gghc�^bkdj_l�
ma_e�kqblZ_lky�hkpbeebjmxsbf�b�fh^_ebjh\Zgb_�ij_djZsZ_lky� 

DIGITAL INPUT VOLTAGE (SERIOUSE) -�ij_^mij_`^Zxs__�khh[�
s_gb_�h� lhf��qlh� \oh^ghc� kb]gZe�gZoh^blky� \g_�^himklbfh]h�^bZiZahgZ�
gZijy`_gbc��Fh^_ebjh\Zgb_� ijh^he`Z_lky� ijb� aZf_g_� \oh^gh]h� gZijy�
`_gby�]jZgbqguf�agZq_gb_f� 

PERSISTENT HAZARD (SERIOUSE) -�ihy\e_gb_� ]hghd�kb]gZeh\�gZ�
\g_rgbo�ihjlZo� 

 

���I:J:F?LJBQ?KD:Y�HILBFBA:PBY�WK 
 
IZjZf_ljbq_kdZy�hilbfbaZpby�WK�\�kbkl_f_�DesignLab�\uihegy_lky�

f_lh^hf�gZbkdhj_cr_]h� kimkdZ��<�ijhp_kk_�hilbfbaZpbb�fh^mev�PSpice 
Optimizer� \aZbfh^_ckl\m_l� k� ]jZnbq_kdbf�j_^Zdlhjhf�Schematics�� k�ijh�
]jZffhc�fh^_ebjh\Zgby�PSpice� b� ihklijhp_kkhjhf� Jrobe��Djbl_jbc� hi�
lbfbaZpbb� -� h[_ki_q_gb_� aZ^Zggh]h� agZq_gby� p_e_\hc�nmgdpbb� ijb� \u�
iheg_gbb�jy^Z�ebg_cguo�b�g_ebg_cguo�h]jZgbq_gbc��Ijhp_kk�ih^]hlh\db�
b�\uiheg_gby�iZjZf_ljbq_kdhc�hilbfbaZpbb�khklhbl�ba�ke_^mxsbo�rZ�
]h\� 

�����Kha^Zlv� ko_fm�hilbfbabjm_fh]h�mkljhckl\Z�\� kj_^_�Schemat-
ics��GZ�ko_f_�k�ihfhsvx�kbf\heZ�OPTPARAM�ba�[b[ebhl_db�Special.slb 
hij_^_eblv� hilbfbabjm_fu_� iZjZf_lju�� S_eqdhf� ih� aZ]heh\dm� wlh]h�
kbf\heZ� hldjulv� iZg_ev� ki_pbnbdZpbb� hilbfbabjm_fuo� iZjZf_ljh\� b�
aZ^Zlv�ke_^mxsb_�\_ebqbgu� 

Name -�bfy�iZjZf_ljZ� 
Initial Value -�gZqZevgh_�agZq_gb_� 
Current Value -�l_dms__�agZq_gb_��\\h^blky�eb[h�gZqZevgh_�agZq_gb_��

eb[h�l_dms__��eb[h�h[Z��� 
Lower Limit -�gb`gyy�]jZgbpZ�baf_g_gby�iZjZf_ljZ� 
Upper Limit -�\_jogyy�]jZgbpZ�baf_g_gby�iZjZf_ljZ� 
Tolerance -� ^himkd� klZg^Zjlbah\Zggh]h� jy^Z� agZq_gbc� iZjZf_ljh\��

bkihevam_fuc�ijb�hdjm]e_gbb�agZq_gbc�iZjZf_ljh\��\�ijhp_glZo� 
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GZ`Zlb_�dghidb�Add Param�^h[Z\ey_l�\\_^_ggu_�agZq_gby�d�kibkdm�
iZjZf_ljh\��Ihke_�\\h^Z�ihke_^g_]h�iZjZf_ljZ�gZ`bfZ_lky�dghidZ�Save 
Param�^ey�bo�khojZg_gby� 

Hij_^_e_ggu_�lZdbf�h[jZahf�iZjZf_lju�^he`gu�[ulv�bkihevah\Zgu�
^ey�h[hagZq_gby�iZjZf_ljh\�dhfihg_glh\�ko_fu�b�bo�fh^_e_c��khijhlb\�
e_gbc�j_abklhjh\��iZjZf_ljh\�ljZgabklhjh\�b�l��i�� 

>Ze__� \� f_gx�Analysis� ih� dhfZg^_�Setup� �beb�s_eqdhf� ih� ibdlh�
]jZff_��hldju\Zxl�^bZeh]h\h_�hdgh�^ey�aZ^Zgby�\b^Z�ZgZebaZ�b�^bZiZah�
gZ�baf_g_gby� l_dms_c�i_j_f_gghc� �qZklhlu�� \j_f_gb�� bklhqgbdZ�ihklh�
yggh]h�gZijy`_gby�beb�]eh[Zevgh]h�iZjZf_ljZ�� 

����� AZ^Zlv� djbl_jbc� hilbfbaZpbb� g_ihkj_^kl\_ggh� \� ijh]jZff_��
PSpice  Optimizer��dhlhjZy�\uau\Z_lky�ba�f_gx�Tools�ijh]jZffu�Schemat-
ics� ih� dhfZg^_�Run Optimizer � �ijh]jZffZ�Pspice Optimizer�fh`_l� [ulv�
lZd`_� aZ]jm`_gZ� Z\lhghfgh�s_eqdhf� ih� ibdlh]jZff_� ^ey� kha^Zgby� beb�
j_^Zdlbjh\Zgby�nZceZ�aZ^Zgby�gZ�hilbfbaZpbx��opt). 

<�ijZ\hc�\_jog_c�qZklb�wlh]h�hdgZ�ihf_s_g�kibkhd�agZq_gbc�nmgd�
pbc��dhlhju_�fh]ml�[ulv�p_e_\ufb�nmgdpbyfb�beb�h]jZgbq_gbyfb���jZa�
^_e�Specifications���\�gb`g_c�–�i_j_q_gv�\Zjvbjm_fuo�iZjZf_ljh\��jZa^_e�
Parameters). 

AgZq_gby�p_e_\uo�nmgdpbc�jZkkqblu\Zxlky� k�ihfhsvx�ijh]jZffu�
Probe���Hgb�aZ^Zxlky�ke_^mxsbf�h[jZahf� 

• DZd� p_e_\u_�nmgdpbb�Goal Function� ijh]jZffu�Probe� �� aZib�
kZggu_�\�nZce�k�jZkrbj_gb_f�bf_gb��prb; 

• DZd�\ujZ`_gby��aZ^Zggu_�\�ijh]jZff_�Pspice Optimizer. 
P_e_\u_�nmgdpbb�ijh]jZffu�Probe�iha\heyxl��jZkkqblZlv�fbgbfmf�

beb� fZdkbfmf�nmgdpbb�� jZkklhygb_� f_`^m� \u^_e_ggufb� lhqdZfb�� p_g�
ljZevgmx�qZklhlm��ihehkm�ijhimkdZgby�b�l�i���klZg^Zjlgu_�p_e_\u_�nmgd�
pbb�jZaf_s_gu�\�nZce_�Msim.prb) . 

<�\ujZ`_gbyo�ijh]jZffu�Pspice Optimizer�jZaj_rZ_lky�bkihevah\Zlv�
fZl_fZlbq_kdb_� hi_jZpbb� b�nmgdpbb�� Zjbnf_lbq_kdb_�� ljb]hghf_ljbq_�
kdb_�b�^j� 

Ih� dhfZg^_� Parameters� f_gx� Edit hldju\Z_lky� hdgh� kh� kibkdZfb�
ki_pbnbdZpbc�nmgdpbc��GZ`Zlb_f�dghidb�Add�hldju\Z_lky�f_gx�ki_pb�
nbdZpbb� gh\hc� nmgdpbb�� Wlh� `_� hdgh� hldju\Z_lky�s_eqdhf� ih� bf_gb 
nmgdpbb�ba�kibkdZ��<�hdgh�ki_pbnbdZpbb�\\h^ylky�ke_^mxsb_�^Zggu_� 

Name -�bfy�nmgdpbb� 
Enabled -�\dexq_gb_�j_`bfZ�jZkq_lZ�nmgdpbc�gZ�ke_^mxs_c�bl_jZpbb� 
Reference -�\u[hj�f_`^m�\gmlj_gg_c�ki_pbnbdZpb_c� �Internal���aZ^Z�

\Z_fhc�\�^bZeh]h\hf�hdg_��\g_rg_c��External���Z^j_km_fhc�d�bf_gb�nZceZ�
^Zgguo� 
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Weight -�\_kh\hc�dhwnnbpb_gl�p_e_\hc�nmgdpbb� �k�_]h�ihfhsvx�mk�
lZgZ\eb\Z_lky�\Z`ghklv�dZ`^hc�p_e_\hc�nmgdpbb� �b�mqblu\Zxlky�jZaeb�
qby�bo�Z[khexlguo�agZq_gbc��  

<gmlj_ggyy�ki_pbnbdZpby�aZ^Z_lky�iZjZf_ljZfb� 
Target -�`_eZ_fh_�agZq_gb_�nmgdpbb� 
Range -�rbjbgZ�^himklbfh]h�^bZiZahgZ�agZq_gbc�nmgdpbb� 
Constraint -�\dexq_gb_�\udexq_gb_�j_`bfZ�mq_lZ�h]jZgbq_gbc��?keb�

j_`bf�Constraint�\dexq_g�� aZ^Z\Z_fZy�\�wlhf�hdg_�nmgdpby�y\ey_lky�h]�
jZgbq_gb_f��\�ijhlb\hiheh`ghf�kemqZ_�-�p_e_\hc�nmgdpb_c� 

Type -�lbi�h]jZgbq_gby�� target –�jZ\gh��! target -�[hevr_�beb�jZ\gh��
<=target -�f_gvr_�beb�jZ\gh�aZ^Zgghfm�agZq_gbx�nmgdpbb�  

<g_rgyy�ki_pbnbdZpby�aZ^Z_lky�iZjZf_ljZfb� 
File -�bfy�nZceZ�^Zgguo��kh^_j`Zs_]h�agZq_gby�nmgdpbb�� 
X Column Name -� aZ]heh\hd� klhe[pZ�^Zgguo�� kh^_j`Zs_]h� agZq_gby�

hlq_lh\�i_j_f_gghc�X; 
Y Column Name -� aZ]heh\hd� klhe[pZ�^Zgguo�� kh^_j`Zs_]h� agZq_gby�

hlq_lh\�i_j_f_gghc�Y; 
Tolerance -�deZkk�^himkdZ�ijb�hdjm]e_gbb�j_amevlZlh\�\uqbke_gbc�^h�

klZg^Zjlguo�agZq_gbc� 
HklZevgu_�iZjZf_lju�bf_xl�ke_^mxsbc�kfuke� 

Analysis -�\u[hj��\b^Z�ZgZebaZ��AC, DC�beb�Tran); 
Circuit File -�bfy�nZceZ�ko_fu��d�dhlhjhfm�h[jZsZxlky�ijb�fh^_eb�

jh\Zgbb�_keb�hgh�g_�mdZaZgh��lh�fZl_fZlbq_kdb_�\ujZ`_gby�\uqbkeyxlky�
g_ihkj_^kl\_ggh�� 

Probe File Containing Goal Functions (.prb) -�bfy�nZceZ�p_e_\uo�nmgd�
pbc�^ey�ijh]jZffu�Probe�jZkrbj_gb_�bf_gb�ih�mfheqZgbx��prb); 

Evaluate -�ki_pbnbdZpby�fZl_fZlbq_kdh]h�\ujZ`_gby�^ey�nmgdpbb��<�
g__�fh]ml�\oh^blv�bf_gZ�i_j_f_gguo��Goal Function�b�ex[uo�iZjZf_ljh\� 

AZf_qZgb_�� H[jZlbl_� \gbfZgb_�� qlh� ^ey� jZaguo� p_e_\uo� nmgdpbc�
fh`gh�aZ^Z\Zlv�jZagu_�\b^u�ZgZebaZ�b�^Z`_�jZagu_�bf_gZ�ko_f��GZijb�
f_j��ijb�hilbfbaZpbb�nbevljZ�fh`gh� \�j_`bf_�AC�dhgljhebjh\Zlv� _]h�
j_ahgZgkgmx�qZklhlm��Z�\�j_`bf_�Tran -�\_ebqbgm�\u[jhkZ�\�i_j_oh^ghf�
ijhp_kk_��� 

 
DhfZg^u�ijh]jZffu�PSpice Optimizer 

 
F_gx�File��NZce� 

New –�hqbkldZ�jZ[hq_]h�hdgZ�^ey�kha^Zgby�gh\h]h�nZceZ�aZ^Zgby�gZ�
hilbfbaZpbx��opt; 
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Open –�hldjulb_� �aZ]jmadZ��kms_kl\mxs_]h�nZceZ�aZ^Zgby�gZ�hilb�
fbaZpbx� 

Save –�khojZg_gb_�\g_k_gguo�baf_g_gbc�\�l_dms_f�nZce_� 
Save As… –� khojZg_gb_� \g_k_gguo� baf_g_gbc� \� gh\hf�nZce_�� bfy�

dhlhjh]h�mdZau\Z_lky�ih�^hihegbl_evghfm�aZijhkm� 
Report –�kha^Zgb_�l_dklh\h]h�nZceZ�hlq_lZ�h[�hilbfbaZpbb���oot); 
Exit  –�aZ\_jr_gb_�jZ[hlu� 
NZce���«�-�kibkhd�ihke_^gbo�q_luj_o�aZ]jm`_gguo�nZceh\� 

F_gx�Edit ��J_^Zdlbjh\Zgb_� 
Parameters… -�j_^Zdlbjh\Zgb_�kibkdZ�p_e_\uo�nmgdpbc�b�h]jZgbq_�

gbc� 
Specifications… -�j_^Zdlbjh\Zgb_�ki_pbnbdZpbc�p_e_\uo�nmgdpbc�b�

h]jZgbq_gbc� 
Store Values –�dhibjh\Zgb_�l_dmsbo�agZq_gbc�\�dZq_kl\_�gZqZevguo�

agZq_gbc�ki_pbnbdZpbc�b�iZjZf_ljh\� 
Reset Values –�dhibjh\Zgb_�gZqZevguo�agZq_gbc�\�dZq_kl\_�l_dmsbo�

agZq_gbc� 
Round Nearest –�aZf_gZ�agZq_gby�dZ`^h]h�iZjZf_ljZ��khhl\_lkl\mx�

s_]h� ghfbgZem� dhfihg_glZ�� [eb`Zcrbf� klZg^Zjlguf� agZq_gb_f� �ih�
]j_rghklv�hdjm]e_gby�aZ^Z_lky�iZjZf_ljhf�Tolerance); 

Round Calculated –�aZf_gZ�agZq_gby�dZ`^h]h�iZjZf_ljZ�[eb`Zcrbf�
klZg^Zjlguf�agZq_gb_f,�_keb�gh\u_�agZq_gby�p_e_\uo�nmgdpbc�gZoh^ylky�
\� aZ^Zgguo�ij_^_eZo� �jZkq_l�ijh\h^blky�gZ�hkgh\_�ijhba\h^guo�[_a�ih�
\lhj_gby�fh^_ebjh\Zgby�� 

Update Schematic –�i_j_ghk�gZ� ko_fm� hilbfZevguo� agZq_gbc�iZjZ�
f_ljh\� 

F_gx�Tune��GZkljhcdZ� 
Update Performance –�jZkq_l�oZjZdl_jbklbd�ko_fu�^ey�gZqZevguo�b�

l_dmsbo�agZq_gbc�dZ`^h]h�iZjZf_ljZ� 
Update Derivatives –�\uqbke_gb_�qm\kl\bl_evghklb�dZ`^hc�p_e_\hc�

nmgdpbb�d�baf_g_gbx�dZ`^h]h�iZjZf_ljZ� 
Show Derivatives –�hlh[jZ`_gb_�fZljbpu�qm\kl\bl_evghkl_c� 
Auto –�mijZ\e_gb_�ijhp_kkhf�hilbfbaZpbb�\�Z\lhfZlbq_kdhf�j_`bf_� 
Start –�gZqZeh�hilbfbaZpbb� 
Terminate –�ij_djZs_gb_�hilbfbaZpbb� 

F_gx�Options��IZjZf_lju� 
Defaults… -�mklZgh\dZ�iZjZf_ljh\�hilbfbaZpbb� 
x Delta -� hlghkbl_evgh_�ijbjZs_gb_�iZjZf_ljh\� ^ey� jZk�

q_lZ�ijhba\h^guo��\�ijhp_glZo� 
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x Max. Iterations -� fZdkbfZevgh_� dhebq_kl\h� bl_jZpbc� \�
ijhp_kk_�hilbfbaZpbb� 

x  Probe File -�aZ^Zgb_�bf_gb�nZceZ�p_e_\uo�nmgdpbc��SUE�
^ey�ijh]jZffu�3UREH� 

x Display -� bfy� dhgnb]mjZpbb� ^bkie_y� ijh]jZffu� 3UREH��
ij_^\Zjbl_evgh� khojZg_gghc� ih� dhfZg^_� Tools/Display 
Configuration . 

x Advanced    Options   -   ̂ hihegbl_evgu_�iZjZf_lju� 
x Cutback -�fbgbfZevgZy�^hey�\gmlj_gg_]h�rZ]Z�baf_g_�

gby�iZjZf_ljh\� 
x Threshold -�fbgbfZevguc�rZ]�baf_g_gby�iZjZf_ljh\� 
x One Goal -�\u[hj�f_lh^Z�fbgbfbaZpbb�ijb�aZ^Zgbb�agZ�

q_gby�nmgdpbb�\�h^ghc�lhqd_� 
Recalculate… - j_`bf�jZkq_lZ�gh\uo�agZq_gbc 

�iZjZf_ljh\�b�nmgdpbc� 
• Auto –�Z\lhfZlbq_kdh_�h[gh\e_gb_�j_amevlZlh\� 
• Manual –� jZkq_l� iZjZf_ljh\� ihke_� gZ`Zlby� dghidb�

Parameters, p_e_\uo�nmgdpbc�–�dghidb�Results. 
   

���FH>?EB�:G:EH=H<UO�B�PBNJH<UO�DHFIHG?GLH< 
 

�����Fh^_eb�ZgZeh]h\uo�dhfihg_glh\ 
 

Dhfihg_glu��\oh^ysb_�\�we_dljbq_kdmx�ko_fm�ijh_dlZ��bf_xl�Zljb�
[mlu�kh�kljh]h�hij_^_e_ggufb�bf_gZfb��dhlhju_�hij_^_e_gu�^ey�ko_f�
gh]h�j_^ZdlhjZ�Schematics [���i�����]��Kj_^b�gbo�Zljb[ml�TEMPLETE –�wlh�
rZ[ehg�^ey�gZagZq_gby� khhl\_lkl\bc� ]jZnbq_kdbo� h[hagZq_gbc� \u\h^h\�
dhfihg_glZ� k� bo� j_Zevguf� nbabq_kdbf� kfukehf�� qlh� g_h[oh^bfh� ^ey�
ijZ\bevgh]h�khklZ\e_gby�kibkdZ�kh_^bg_gbc� �gZijbf_j��^ey�ljZgabklhjZ�
g_h[oh^bfh�mdZaZlv��dZdb_�\u\h^u�gZ�_]h�]jZnbq_kdhf�h[hagZq_gbb�khhl�
\_lkl\mxl�dhee_dlhjm��[Za_�b�wfbll_jm�� 

<� aZ^Zgbb�gZ�fh^_ebjh\Zgb_�^ey�kbfmeylhjZ�PSpice�dZ`^uc�dhfih�
g_gl�hibku\Z_lky�\�kljhd_��\�g_c�\�hij_^_e_gghf�ihjy^d_�i_j_qbkeyxlky�
bf_gZ�p_i_c��d�dhlhjuf�ih^dexqZxlky�\u\h^u�dhfihg_glZ��<�qZklghklb��
\u\h^u� [biheyjgh]h� ljZgabklhjZ� ^he`gu� [ulv� i_j_qbke_gu� \� ihjy^d_�
dhee_dlhj�–�[ZaZ�–�wfbll_j� 

Djhf_� lh]h�� \� rZ[ehg_� aZ^Z_lky� fZl_fZlbq_kdZy� fh^_ev� �MODEL) 
dhfihg_glZ��<�[b[ebhl_dZo�K:IJ�DesignLab�kh^_j`Zlky�hibkZgby��fZl_�
fZlbq_kdbo�fh^_e_c� �jZkrbj_gby�bf_gb� �lib��^ey�hdheh� ���lukyq�dhfih�
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g_glh\��FF� bf_xl� kljmdlmjm� b� hibku\Zxlky� iZjZf_ljZfb�� bf_xsbfb�
g_dhlhju_� agZq_gby�ih�mfheqZgbx��Wlb� agZq_gby�fh`gh�f_gylv� \� khhl�
\_lkl\bb�k�iZkihjlgufb�^Zggufb�j_Zevguo�dhfihg_glh\� 

IZjZf_lju�dhfihg_glh\�aZ^Zxlky�^\mfy�kihkh[Zfb� 
���G_ihkj_^kl\_ggh� \� ij_^eh`_gbb�� hibku\Zxs_f� \dexq_gb_� dhf�

ihg_glZ�\�ko_fm��GZijbf_j��j_abklhj�R���ih^dexq_gguc�d�p_iyf����b���b�
bf_xsbc�khijhlb\e_gb_���DHf��fh`gh�hibkZlv�ij_^eh`_gb_f�� 

R9 15 0 2 K 
:gZeh]bqgh�^ey�dhg^_gkZlhjZ� 

K������������pF 
���K�ihfhsvx�^bj_dlb\u�MODEL��gZijbf_j� 
                     R12 30 RTEMP 5K 

.MODEL RTEMP RES (DEV = 5%  TC1 = 0.01) 
A^_kv� 
RTEMP –�bfy�fh^_eb� 
DEV –�^himkd� 
TC1 –�ebg_cguc�l_fi_jZlmjguc�dhwnnbpb_gl�khijhlb\e_gby� 
Ihke_� bf_gb� fh^_eb� fh`_l� ihf_sZlvky� dexq_\h_� keh\h� AKO (A 

Kind Of�� b� kkuedZ� gZ� bfy� fh^_eb� ijhlhlbiZ�� qlh� iha\hey_l� mdZau\Zlv�
lhevdh�agZq_gby�jZaebqZxsboky�iZjZf_ljh\� 

<�^bj_dlb\_�MODEL�\�djm]euo�kdh[dZo�mdZau\Z_lky�kibkhd�agZq_gbc�
iZjZf_ljh\�fh^_eb�dhfihg_glZ��?keb�wlhl�kibkhd�hlkmlkl\m_l�beb�g_ihe�
guc�� lh� hlkmlkl\mxsb_� agZq_gby� iZjZf_ljh\� fh^_eb� gZagZqZxlky� ih�
mfheqZgbx� 

>ey�ihemijh\h^gbdh\uo�^bh^h\�bkihevam_lky� ko_fZ� aZf_s_gby��dh�
lhjZy� khklhbl� ba� b^_Zevgh]h� ^bh^Z�� ij_^klZ\e_ggh]h� \� \b^_� aZ\bkbfh]h�
bklhqgbdZ�lhdZ� I(V),�_fdhklb�p-n-i_j_oh^Z�K�b�h[t_fgh]h�khijhlb\e_gby�
RS. 

Ijbf_j�hibkZgby�fh^_eb�^bh^Z�D104A�bf__l�\b^� 
.model D104A D (IS=5.81 e-12 RS=8.1 N=1.15 TT=8.28 ns 
+  CJO=41.2 pF  VJ=0.71 M=0.33 FC=0.5 EG=1.11 XTI=3), 

]^_�IS –�lhd�gZkus_gby�ijb�l_fi_jZlmj_���0K� 
RS –�h[t_fgh_�khijhlb\e_gb_� 
N –�dhwnnbpb_gl�bg`_dpbb� 
TT –�\j_fy�i_j_ghkZ�aZjy^Z� 
CJO –�[Zjv_jgZy�_fdhklv�ijb�gme_\hf�kf_s_gb_� 
VJ –�dhglZdlgZy�jZaghklv�ihl_gpbZeh\� 
M –�dhwnnbpb_gl�eZ\bggh]h�mfgh`_gby� 
FC –� dhwnnbpb_gl� g_ebg_cghklb� [Zjv_jghc� _fdhklb� ijyfhkf_s_g�

gh]h�i_j_oh^Z� 
EG –�rbjbgZ�aZij_s_gghc�ahgu�\�w<� 
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XTI –�l_fi_jZlmjguc�dhwnnbpb_gl�lhdZ�gZkus_gby�� 
;biheyjgu_�ljZgabklhju�\�kbfmeylhj_�PSpice�hibku\Zxlky�\kljh_g�

ghc� Z^Zilbjh\Zgghc�fh^_evx� =mff_ey� -�ImgZ�� dhlhjZy� ih� kjZ\g_gbx� k�
bkoh^ghc�fh^_evx�iha\hey_l�mq_klv�wnn_dlu��\hagbdZxsb_�ijb�[hevrbo�
kf_s_gby�gZ�i_j_oh^Zo��WlZ�fh^_ev�Z\lhfZlbq_kdb�mijhsZ_lky�^h�[he__�
ijhklhc�fh^_eb�W[_jkZ�-�FheeZ��_keb�himklblv�g_dhlhju_�iZjZf_lju� 

Ihe_\u_� ljZgabklhju� k�mijZ\eyxsbf�p-n-i_j_oh^hf� �Junction FET) 
hibku\Zxlky�fh^_evx�RbofZgZ�-�Oh^`_kZ� 

FHI–ljZgabklhju� �MOSFET��hibku\Zxlky�r_klvx�jZagufb�kbkl_�
fZfb� mjZ\g_gbc�� \u[hj� dhlhjuo�hij_^_ey_lky�iZjZf_ljhf�LEVEL��ijb�
gbfZxsbf� agZq_gby�hl� ��^h� ���GZ�ijZdlbd_�qZs_�\k_]h�bkihevam_lky�g_�
^ZxsZy�\ukhdhc�lhqghklb�fh^_ev�i_j\h]h�mjh\gy��LEVEL ����WlZ�fh^_ev�
bkihevam_lky�\�l_o�kemqZyo��dh]^Z�g_�ij_^ty\eyxlky�\ukhdb_�lj_[h\Zgby�d�
lhqghklb� fh^_ebjh\Zgby� \hevl-Zfi_jguo� oZjZdl_jbklbd� ljZgabklhjZ�� \�
qZklghklb� ijb� fh^_ebjh\Zgbb�FHI-ljZgabklhjZ� k� dhjhldbf� beb� madbf�
dZgZehf� 

>hklhbgkl\Z�b�g_^hklZldb�wlhc�fh^_eb� 
• gZbf_gvr__� \j_fy� \uqbke_gby� ba� \k_o�fh^_e_c� [eZ]h^Zjy� ijh�

klhl_�mjZ\g_gbc� 
• g_�mqblu\Z_lky�aZ\bkbfhklv�ih^\b`ghklb�ghkbl_e_c�hl�we_dljb�

q_kdh]h�ihey�� 
• g_�jZkkfZljb\Z_lky�ih^ihjh]h\uc�j_`bf� 
• g_�mqblu\Z_lky�aZ\bkbfhklv�ihjh]h\h]h�gZijy`_gby�hl�jZaf_jh\�

aZl\hjZ�b�^�j�� 
• \k_�_fdhklb�jZkkqblu\Zxlky�mijhs_ggh� 
• g_�mqblu\Z_lky�g_h^ghjh^ghklv�e_]bjh\Zgby�� 

Fh^_ev�LEVEL ��hkgh\u\Z_lky�gZ�[he__�lhqguo�l_hj_lbq_kdbo�ih�
kljh_gbyo��h^gZdh�jy^�__�iZjZf_ljh\�ljm^gh�hp_gblv�ih�wdki_jbf_glZev�
guf�^Zgguf��Fh^_ev�^hklZlhqgh�keh`gZ��lj_[m_l�[hevrbo�aZljZl�gZ�fh�
^_ebjh\Zgb_,� � b� \hagbdZxl� ijh[e_fu� koh^bfhklb� f_lh^Z� GvxlhgZ-
JZnkhgZ�ijb�jZkq_l_�j_`bfZ�ih�ihklhygghfm�lhdm�� 

Ihemwfibjbq_kdZy�fh^_ev�LEVEL ��lj_[m_l�f_gvrbo�\uqbkebl_ev�
guo� aZljZl��b�__�j_dhf_g^m_lky�bkihevah\Zlv�^ey�ijZdlbq_kdbo�jZkq_lh\�
fhsguo�\_jlbdZevguo�FHI-ljZgabklhjh\�k�dhjhldbf�dZgZehf��?_�g_^hk�
lZlhd�khklhbl�\�keh`ghklb�hp_gdb�iZjZf_ljh\�FF�ih�wdki_jbf_glZevguf�
^Zgguf��gh�\k_�jZ\gh�wlh�ijhs_��q_f�^ey�fh^_eb�LEVEL=2). 

Fh^_ev�LEVEL=4 (BSIM���hkgh\ZgZ�gZ�nbabd_�jZ[hlu�ljZgabklhjh\�
k�fZeufb�jZaf_jZfb�b�jZkkqblZgZ�gZ�ihemq_gb_�iZjZf_ljh\�fh^_e_c�ba�
]hlh\e_gguo� h[jZaph\� k�ihfhsvx� ki_pbZevghc�ijh]jZffu�b^_glbnbdZ�
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pbb��mijZ\eyxs_c�jZ[hlhc�l_kl_jZ�ihemijh\h^gbdh\uo�ijb[hjh\�� 
Fh^_eb�LEVEL ��b� �� �BSIM���[he__� lhqgh�hibku\Zxl� km[fbdjhg�

gu_�FHI-ljZgabklhju� �b�g_ij_ju\gh�fh^bnbpbjmxlky��Ba�gbo�fh^_ev�
LEVEL ��ij_^ihqlbl_evg__� 

FZl_fZlbq_kdb_�fh^_eb�hi_jZpbhgguo�mkbebl_e_c��HM��\�hlebqb_�hl�
\kljh_gguo�FF�^bh^h\�b�ljZgabklhjh\�ij_^klZ\e_gu�\�\b^_�fZdjhfh^_�
e_c��ih^ko_f���dhlhju_�hibku\Zxlky�gZ�\oh^ghf�yaud_�ijh]jZffu�Pspice 
k�ihfhsvx�^bj_dlb\u� �SUBCKT��<� wlhc�fh^_eb�ba�j_Zevghc�ko_fu�HM�
bkdexq_gu�\k_�ljZgabklhju��djhf_��-o�ljZgabklhjh\�\oh^gh]h�^bnn_j_g�
pbZevgh]h�dZkdZ^Z��qlh�ih\urZ_l�kdhjhklv�fh^_ebjh\Zgby�aZ�kq_l�g_dhlh�
jh]h� kgb`_gby� lhqghklb��IZjZf_lju� wlhc�fh^_eb� jZkkqblu\Zxlky� k�ih�
fhsvx�ijh]jZffu�Parts�ih�iZkihjlguf�^Zgguf�HM� 

DhfiZjZlhju�gZijy`_gby�ij_^klZ\e_gu�\�kbfmeylhj_�Pspice�lZd`_�k�
ihfhsvx�fZdjhfh^_e_c� 

  

�����Ijh]jZffZ�jZkq_lZ�iZjZf_ljh\�fh^_e_c�dhfihg_glh\�Parts 
 

Ijh]jZffZ� Parts� jZkkqblu\Z_l� ih� iZkihjlguf� ^Zgguf� iZjZf_lju�
fh^_e_c� ihemijh\h^gbdh\uo� ijb[hjh\� �^bh^h\�� [biheyjguo�� ihe_\uo��
klZlbq_kdb� bg^mdpbhgguo� [biheyjguo� ljZgabklhjh\� b� fhsguo� FHI-
ljZgabklhjh\��� fZdjhfh^_e_c� hi_jZpbhgguo� mkbebl_e_c�� dhfiZjZlhjh\�
gZijy`_gby��j_]meylhjh\�gZijy`_gby�b�fh^_e_c�fZ]gblguo�k_j^_qgbdh\� 

FZl_fZlbq_kdb_�fh^_eb�dhfihg_glh\�aZibku\Zxlky�\�[b[ebhl_qgu_�
nZceu�k�jZkrbj_gb_f�bf_gb��lib��Ijb�`_eZgbb�fh`gh�khklZ\blv�nZceu�
hl^_evguo� fh^_e_c�� bf_xsb_� jZkrbj_gb_� bf_gb� �mob��Ihfbfh� \\h^Z�
iZjZf_ljh\�fZl_fZlbq_kdbo�fh^_e_c�\�nZceu��lib��ijh]jZffZ�Parts�aZgh�
kbl�bo�lZd`_�\�ijhlhdhe�\\h^Z�iZkihjlguo�^Zgguo��lZd�qlh�ijb�mlhqg_gbb�
hl^_evguo� iZjZf_ljh\� g_l� g_h[oh^bfhklb� \\h^blv� \k_� iZkihjlgu_� ^Zg�
gu_�� <� nZceZo� hleZ`_gguo� [b[ebhl_d� ijhlhdhe� iZkihjlguo� ^Zgguo�
h[uqgh�m^Zey_lky��qlh[u�mf_gvrblv�h[t_f�nZceh\�b�k^_eZlv�bo�m^h[hqb�
lZ_fufb� 

Ijh]jZffZ�Parts�\uau\Z_lky�s_eqdhf�furb�ih�h^ghbf_gghc�ibdlh�
]jZff_��HgZ�mijZ\ey_lky�k�ihfhsvx�dhfZg^�gbkiZ^Zxs_]h�f_gx��Djhf_�
lh]h��bf__lky�gZ[hj�ibdlh]jZff�^ey�[ukljh]h�\uah\Z�gZb[he__�mihlj_[�
ey_fuo�ih^dhfZg^��DjZldh_�hibkZgb_�dhfZg^�ijh]jZffu�Parts�ijb\_^_gh�
gb`_���� 

F_gx�File��NZce� 
Open/Create (Ctrl+O) –� aZ]jmadZ�kha^Zgb_�nZceZ� [b[ebhl_db�fh^_e_c�

^ey�ihke_^mxs_]h�j_^Zdlbjh\Zgby� 
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Save Library (Ctrl+S) –� khojZg_gb_� \g_k_gguo� baf_g_gbc� \� l_dms_c�
[b[ebhl_d_� 

Save AS Library… –� khojZg_gb_� \g_k_gguo�baf_g_gbc� \�gh\hf�[b[�
ebhl_qghf�nZce_��bfy�dhlhjh]h�mdZau\Z_lky�ih�^hihegbl_evghfm�aZijhkm� 

Print  (Ctrl+P) –�i_qZlv�]jZnbdh\�h^gh]h�beb�g_kdhevdbo�hdhg� 
Print Select… –��\u[hj�lbiZ�ijbgl_jZ��� 
Log Commands… –��\dexq_gb_�\udexq_gb_�j_`bfZ�khklZ\e_gby�nZc�

eZ�ijhlhdheZ�dhfZg^��jZkrbj_gb_�bf_gb��cmd); 
Page Setup… –�gZkljhcdZ�iZjZf_ljh\�kljZgbpu� 
Run Commands… –�\uiheg_gb_��nZceZ�ijhlhdheZ�dhfZg^� 
Exit  (Alt+F4) –�aZ\_jr_gb_�jZ[hlu�k�]jZnbq_kdbf�j_^Zdlhjhf� 
NZce��«�–�kibkhd�ihke_^gbo�q_luj_o�aZ]jm`_gguo�nZceh\� 

F_gx�Edit ��J_^Zdlbjh\Zgb_� 
Cut (Ctrl+X, Del) –�m^Ze_gb_�h^gh]h�ba�^hihegbl_evguo�]jZnbdh\��^ey�

\u[hjZ�]jZnbdZ�dmjkhjhf�hlf_qZ_lky�_]h�bfy�� 
Parameter (Ctrl+R��^\hcghc�s_eqhd�ih�bf_gb�iZjZf_ljZ��–�j_^Zdlbjh�

\Zgb_� \u[jZggh]h�iZjZf_ljZ�fh^_eb� �iZjZf_lju� jZkiheh`_gu� \�ijZ\hf�
kibkd_�hkgh\gh]h�hdgZ���<hafh`gh�aZ^Zgb_�^bZiZahgZ�^himklbfuo�agZq_�
gbc� iZjZf_ljZ� �Upper, Lower���S_eqhd� ih� iZg_eb� Freez current value 
from extraction � g_� iha\hey_l� baf_gblv� \\_^_ggh_� agZq_gb_� iZjZf_ljZ� \�
ijhp_kk_�h[jZ[hldb�iZkihjlguo�^Zgguo� 

Spec (Ctrl+Q��^\hcghc�s_eqhd�ih�gZa\Zgbx�ki_pbnbdZpbb��–�j_^Zdlb�
jh\Zgb_� \u[jZgghc� ki_pbnbdZpbb�iZkihjlguo�^Zgguo�dhfihg_glZ� �jZk�
iheh`_gu�\�e_\hf�kibkd_�hkgh\gh]h�hdgZ�� 

F_gx�Part��Dhfihg_gl� 
New… - kha^Zgb_�gh\hc�fh^_eb�dhfihg_glZ��mdZau\Z_lky�bfy�fh^_eb�

gZ�kljhd_�Part Name�b�\u[bjZ_lky�ba�kibkdZ�Select Part Type; 
Copy…(Ctrl+C) -��dhibjh\Zgb_�iZjZf_ljh\�kms_kl\mxs_c�fh^_eb�ba�

\u[jZgghc�[b[ebhl_db�ih^�gh\uf�bf_g_f�\�l_dmsmx�[b[ebhl_dm� 
Get…(Ctrl+G) -� aZ]jmadZ�iZjZf_ljh\� \u[jZgghc�fh^_eb�ba� l_dms_c�

[b[ebhl_db� 
IBIS transistor… (Ctrl+B) -�ljZgkeypby�fh^_eb�nhjfZlZ�IBIS��ba�nZc�

eZ�k�jZkrbj_gb_f�bf_gb��ibs��\�nhjfZl�Pspice; 
 Export… -�aZibkv�iZjZf_ljh\�l_dms_c�fh^_eb�\�hl^_evguc�l_dklh�

\uc�nZce��mod; 
Import… - bfihjlbjh\Zgb_�\�nZce�l_dms_c�[b[ebhl_db� �lib�l_dklh�

\h]h�nZceZ��mod.  
F_gx�Trace��Ihkljh_gb_�]jZnbdZ� 

Add…(Ctrl+T) -�^h[Z\e_gb_�]jZnbdZ�\�l_dms_f�hdg_��Ih�mfheqZgbx�
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ij_^eZ]Z_lky� ihkljhblv� ]jZnbd� ijb� ^jm]hf� agZq_gbb� l_fi_jZlmju��Bfy�
\Zjvbjm_fh]h� iZjZf_ljZ� baf_gy_lky� ih� dhfZg^_� Plot/X Axis Set-
tings/Trace Variable. 

F_gx�Plot��Hlh[jZ`_gb_�]jZnbdh\� 
Display (Ctrl+D) -�ihkljh_gb_�]jZnbdZ��khhl\_lkl\mxs_]h�\u[jZgghc�

ki_pbnbdZpbb�� 
X Axis Settings… (Ctrl+Z) -�aZ^Zgb_�^bZiZahgh\�agZq_gbc�ih�hkb�X: 

• Data Range –�^bZiZahg�baf_g_gby��Auto –�\u[bjZ_fuc�Z\lhfZlbq_�
kdb��User Defined –�gZagZqZ_fuc�ihevah\Zl_e_f�� 

• Linear/Log  –�ebg_cgZy�eh]Zjbnfbq_kdZy�rdZeZ� 
• Trace Variable –�\u[hj�bf_gb�g_aZ\bkbfhc�i_j_f_gghc� 

Y Axis Settings… (Ctrl+Y���AZ^Zgb_�^bZiZahgh\�agZq_gbc�ih�hkb�Y: 
• Data Range –�^bZiZahg�baf_g_gby��Auto –�\u[bjZ_fuc�Z\lhfZlbq_�

kdb��User Defined –�gZagZqZ_fuc�ihevah\Zl_e_f�� 
• Linear/Log  –�ebg_cgZy�eh]Zjbnfbq_kdZy�rdZeZ� 

F_gx�View��Ijhkfhlj� 
Fit  (F) -�baf_g_gb_�fZkrlZ[Z�bah[jZ`_gby�lZd��qlh[u�gZ�iheghf�wd�

jZg_� jZaf_klbebkv� \k_� bf_xsb_ky� gZ� ko_f_� dhfihg_glu�� ijh\h^gbdb� b�
kh_^bgbl_eb� 

In  (I) -�m\_ebq_gb_�fZkrlZ[Z�bah[jZ`_gby��p_glj�ihey�aj_gby�mdZau�
\Z_lky�dmjkhjhf���Kl_i_gv�m\_ebq_gby�gZagZqZ_lky�k�ihfhsvx�iZjZf_ljZ�
ZOOMFACTOR�\�nZce_�msim.ini; 

Out (O) -�mf_gvr_gb_�fZkrlZ[Z��p_glj�ihey�aj_gby�mdZau\Z_lky�dmj�
khjhf�� 

Area (A) -�\u\h^�gZ�\_kv�wdjZg�hdZcfe_gghc�qZklb�bah[jZ`_gby� 
Previous (P) -�\ha\jZs_gb_�d�ij_^u^ms_fm�fZkrlZ[m�bah[jZ`_gby� 
Redraw (L) -�i_j_q_jqb\Zgb_�wdjZgZ� 
Pan-New Center - jZkiheh`_gb_� ko_fu� kbff_ljbqgh� hlghkbl_evgh�

lhqdb�jZkiheh`_gby�dmjkhjZ�[_a�baf_g_gby�fZkrlZ[Z� 
Toolbar - \udexq_gb_�\dexq_gb_�ebg_cdb�ibdlh]jZff� 

F_gx�Extract ��JZkq_l�iZjZf_ljh\� 
Parameters (Ctrl+E) -�jZkq_l�iZjZf_ljh\�fZl_fZlbq_kdhc�fh^_eb�gZ�

hkgh\Zgbb�\\_^_gguo�iZkihjlguo�^Zgguo� 
F_gx�Options��IZjZf_lju�dhgnb]mjZpbb� 

Symbol Creation Setup… - Z\lhfZlbq_kdh_�kha^Zgb_�kbf\heh\ 
dhfihg_glh\�ihke_�khklZ\e_gby�fZl_fZlbq_kdhc�fh^_eb� 

• Always Create Symbol –�\dexq_gb_�\udexq_gb_�j_`bfZ� kbf�
\heh\� 

• Save Symbol to Symbol library path same as model library – 
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khojZg_gb_�kbf\heh\�\�[b[ebhl_d_��jZkiheZ]Z_fhc�\�lhf�`_�dZ�
lZeh]_��qlh�b�[b[ebhl_dZ�fh^_e_c��b�k�l_f�`_�bf_g_f� 

• User-defined symbol library –�aZ^Zgb_�bf_gb�[b[ebhl_db�kbf�
\heh\� 

• Based symbols on MicroSim’s default symbol or an existing 
symbol library  –�bkihevah\Zgb_�klZg^Zjlghc�]jZnbdb�kbf\heZ�
beb�dhibjh\Zgb_�__�ba�kms_kl\mxs_c�[b[ebhl_db� 

Ihykgbf�ijbgpbi�jZ[hlu�k�Parts�gZ�ijbf_j_�kha^Zgby�fh^_eb�^bh^Z��
KgZqZeZ� ih� dhfZg^_� File/Open/Create Library � mdZau\Z_lky� bfy� nZceZ�
[b[ebhl_db�fh^_e_c�^bh^h\� �_keb�lZdh]h�nZceZ�g_�kms_kl\m_l��lh�kha^Z�
_lky�gh\uc�nZce�k�jZkrbj_gb_f�bf_gb� �lib���>Ze__�ih�dhfZg^_�Part/New 
�beb� \u[hjhf�ibdlh]jZffu�� \\h^blky�bfy�fh^_eb� ^bh^Z�b� \�ij_^eZ]Z_�
fhf� kibkd_� lbih\� fh^_e_c� mdZau\Z_lky� _]h� lbi�DIODE��>hklmigu� ke_�
^mxsb_�lbiu�fh^_e_c� 

• BJT (NPN, PNP) –�[biheyjgu_�n – p – n�b�j�– n –�j��ljZgabklh�
ju� 

• CORE –�fZ]gblguc�k_j^_qgbd� 
• DIODE –�^bh^� 
• IJBT (N-CHANNEL) –� klZlbq_kdb� bg^mpbjh\Zgguc� [biheyj�

guc�ljZgabklhj� 
• JFET (N-, P-CHANNEL) –�ihe_\u_�ljZgabklhju�k�dZgZeZfb�n-�b�

j-lbiZ� 
• OPAMP –�hi_jZpbhgguc�mkbebl_ev� 
• POWER MOSFET (NMOS, PMOS) –� fhsgu_� FHI-

ljZgabklhju�k�dZgZeZfb�n-�b�p-lbiZ� 
• VOLT. COMPARATOR –�dhfiZjZlhj�gZijy`_gby� 
• VOLT. REFERENCE –�klZ[bebaZlhj�gZijy`_gby� 
• VOLT. REGULATOR –�j_]meylhj�gZijy`_gby� 

D�\\_^_gghfm�\�iZg_eb�Name�bf_gb�\kljh_gghc�fh^_eb�ijh]jZffZ�
^h[Z\ey_l�ij_nbdk�\�khhl\_lkl\bb�k�lbihf�fh^_eb��d�bf_gb�^bh^Z�–�[md\m�
D�� [biheyjgh]h� ljZgabklhjZ� – Q�� ihe_\h]h� ljZgabklhjZ� – J�� FHI-
ljZgabklhjZ�– M��klZlbq_kdb�bg^mpbjh\Zggh]h�[biheyjgh]h�ljZgabklhjZ�– 
Z��fZ]gblgh]h�k_j^_qgbdZ�– K��GZijbf_j��_keb�\\_klb�bfy�fh^_eb����:��
lh�ijh]jZffZ�3DUWV�ijbkh_^bgbl�d�g_fm�ij_nbdk�D�b�\�[b[ebhl_dm�[m^_l�
aZg_k_gZ�fh^_ev� '���:��D� bf_gZf�fZdjhfh^_e_c�� d� dhlhjuf� hlghkylky�
hi_jZpbhggu_�mkdhjbl_eb��dhfiZjZlhju��j_]meylhju�b�klZ[bebaZlhju�gZ�
ijy`_gby��ij_nbdk�g_�ijb[Z\ey_lky� 

Ihke_�\\h^Z�bf_gb�b�lbiZ�fh^_eb�gZ�wdjZg�\u\h^blky�kibkhd�iZjZ�
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f_ljh\�fh^_eb��<� e_\hc� qZklb� wdjZgZ� ijb\_^_g� i_j_q_gv� ki_pbnbdZpbc�
iZkihjlguo�^Zgguo��\�ijZ\hc�–�i_j_q_gv�iZjZf_ljh\�fZl_fZlbq_kdhc�fh�
^_eb�� jZkkqblZgghc� gZ� hkgh\_� \\_^_gguo� iZkihjlguo� ^Zgguo��I_j\hgZ�
qZevgh�\k_f�iZjZf_ljZf�fh^_eb�ijbk\Zb\Zxlky�agZq_gby�ih�mfheqZgbx� 

IZkihjlgu_�^Zggu_�\\h^ylky�ihjpbyfb��oZjZdl_jbamxsbfb�jZaebq�
gu_� j_`bfu� jZ[hlu� � dhfihg_glh\��I_j_q_gv� wlbo� j_`bfh\� ijb\_^_g� \�
hdg_� Model Spec�� <� jZkiheh`_gghf� kijZ\Z� hdg_� Parameters� ijb\_^_g�
kibkhd� iZjZf_ljh\�fZl_fZlbq_kdhc�fh^_eb� dhfihg_glZ��IZjZf_lju�� dh�
lhju_�hp_gb\Zxlky�\�dZ`^hf�dhgdj_lghf�j_`bf_��ihf_qZxl�a\_a^hqdZfb�
©ª��<u[hj�dmjkhjhf�h^ghc�ba�kljhd�\�hdg_�Model Spec�hldju\Z_l�wdjZg�
\\h^Z�^Zgguo��Wlb�^Zggu_�\\h^ylky�\�^\mo�j_`bfZo� 

���<\h^� dhhj^bgZl� hl^_evguo� lhq_d� oZjZdl_jbklbd�� gZijbf_j�<:O�
^bh^Z�� aZ\bkbfhklb�[Zjv_jghc�_fdhklb�j-n-i_j_oh^Z�hl�gZijy`_gby�kf_�
s_gby�b� l�i��Ijb�\\h^_�^Zgguo�fh`gh�ihevah\Zlvky�fZkrlZ[gufb�fgh�
`bl_eyfb�� GZ� wdjZg_� h^gh\j_f_ggh� ihf_sZxlky� dhhj^bgZlu� ��� lhq_d��
_keb� bo� [hevr_�� lh� ihy\ey_lky� ebg_cdZ� ijhdjmldb�� Dhhj^bgZlu� gh\hc�
lhqdb�\\h^ylky�ih�dhfZg^_�Add.�Wlb�^Zggu_�j_dhf_g^m_lky�\\h^blv�\�ih�
jy^d_�\hajZklZgby�g_aZ\bkbfhc�i_j_f_gghc��<\h^�lhq_d� aZ\_jrZ_lky�dh�
fZg^hc�HD��Ih�dhfZg^_�Plot/Display� �beb�\u[hjhf�ibdlh]jZffu��gZ�wd�
jZg_�\uq_jqb\Z_lky�ZiijhdkbfbjmxsZy�nmgdpby�b�agZqdZfb�hlf_qZxlky�
\\_^_ggu_�lhqdb��gZ�hkgh\Zgbb�dhlhjuo�hgZ�ihkljh_gZ� 

���<\h^�agZq_gbc�hl^_evguo�iZjZf_ljh\�mkljhckl\Z� 
GZ� hkgh\Zgbb� ihjpbb� \\_^_gguo� ^Zgguo� ih� dhfZg^_� Ex-

tract/Parameters� �beb� ihke_� \u[hjZ� ibdlh]jZffu�� jZkkqblu\Zxlky� jy^�
iZjZf_ljh\� fZl_fZlbq_kdhc� fh^_eb�� agZq_gby� dhlhjuo� hlh[jZ`Zxlky� \�
hdg_�Parameters�� J_^Zdlbjh\Zgb_� agZq_gby� hl^_evguo� iZjZf_ljh\�fZl_�
fZlbq_kdhc�fh^_eb�\uihegy_lky�ihke_�^\hcgh]h�s_eqdZ�ih�_]h�bf_gb��Ih�
dhfZg^_�Plot/Display��beb�\u[hjhf�ibdlh]jZffu��gZ�wdjZg_�\uk\_qb\Z_l�
ky�]jZnbd�khhl\_lkl\mxs_c�oZjZdl_jbklbdb��I_j_oh^�ba�j_`bfZ�hlh[jZ�
`_gby�]jZnbdh\�\�j_`bf�\\h^Z�iZjZf_ljh\�\uihegy_lky�ih�dhfZg^_�Win-
dow/ Close�beb�gZ`Zlb_f�gZ�dghidm� 

Ih�dhfZg^_�Trace/Add�\hafh`gh�ihkljhblv�k_f_ckl\h�oZjZdl_jbklbd�
ijb�\ZjbZpbb�l_fi_jZlmju�beb�^jm]bo�iZjZf_ljh\�fh^_eb��Ih�mfheqZgbx�
ij_^eZ]Z_lky� ihkljhblv� ]jZnbdb� oZjZdl_jbklbd� ijb� baf_g_gbb� l_fi_jZ�
lmju��Bfy� \Zjvbjm_fhc� i_j_f_gghc� baf_gy_lky� ih� dhfZg^_�Plot/X Axis 
Settings/Trace Variable�� GZijbf_j�� ^ey� ^bh^h\� \hafh`gZ� \ZjbZpby�
iZjZf_ljh\�IS, N, RS, IKF, EG�b�XTI.  

Ihkljh_gb_�fh^_eb�aZ\_jrZ_lky�dhfZg^hc�aZibkb�h[gh\e_gguo�^Zg�
guo�\�[b[ebhl_qguc�nZce�File/Save Library.    
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�����Fh^_eb�pbnjh\uo�dhfihg_glh\ 
 

GZqbgZy�k�\_jkbb� ���kbfmeylhj�PSpice�h[_ki_qb\Z_l�ijbgpbibZevgh�
gh\mx� \hafh`ghklv�fh^_ebjh\Zgby�ijhba\hevguo� kf_rZguo� ZgZeh]h\h-
pbnjh\uo�ko_f�k�h[jZlgufb�k\yayfb� 

�<�qZklghklb�ko_fZ�fh`_l�[ulv�qbklh�pbnjh\hc�b�g_�kh^_j`Zlv�ZgZ�
eh]h\uo�ih^ko_f� 

H[uqgh� kf_rZggu_� ko_fu� fh^_ebjmxlky� \� j_`bf_� TRAN� �jZkq_l�
i_j_oh^guo�ijhp_kkh\���gh�^jm]b_�\b^u�ZgZebaZ�lZd`_�^hklmigu� 

J_ZevgZy�pbnjh\Zy�BK�ij_^klZ\ey_lky�\�ijh]jZff_�PSpice�lj_fy�kh�
klZ\eyxsbfb� 

• ijbfblb\� �eh]bdZ��� hljZ`Zxsbc� nmgdpbhgbjh\Zgb_� BK� gZ�
eh]bq_kdhf�mjh\g_� 

• ZgZeh]h-pbnjh\hc� :�P� bgl_jn_ck�� hlh[jZ`Zxsbc� \oh^ghc�
dZkdZ^� 

• pbnjh-ZgZeh]h\uc� P�:� bgl_jn_ck�� hlh[jZ`Zxsbc� \uoh^ghc�
dZkdZ^� 

Ijbq_f� \� aZ^Zgbb� gZ� fh^_ebjh\Zgb_� mdZau\Z_lky� lhevdh� ijbfblb\�
pbnjh\uo�mkljhckl\� 

Mkljhckl\Z�bgl_jn_ckZ�\uihegyxl�^\_�nmgdpbb� 
<h-i_j\uo�� k� bo� ihfhsvx� ijb� fh^_ebjh\Zgbb� we_dljbq_kdbo� ijh�

p_kkh\� \� ZgZeh]h\hc� qZklb� p_ib� aZ^Zxlky� ko_fu� aZf_s_gby� \oh^guo� b�
\uoh^guo� dZkdZ^h\�� kh_^bg_gguo� g_ihkj_^kl\_ggh� k� ZgZeh]h\ufb� dhf�
ihg_glZfb� 

<h-\lhjuo�� hgb� h[_ki_qb\Zxl� ij_h[jZah\Zgb_� we_dljbq_kdh]h� gZ�
ijy`_gby�\�eh]bq_kdbc�mjh\_gv�b�gZh[hjhl��qlh[u�h[_ki_qblv�h[f_g�^Zg�
gufb�f_`^m�ih^ijh]jZffZfb�fh^_ebjh\Zgby�we_dljbq_kdbo�ijhp_kkh\�\�
ZgZeh]h\hc�qZklb�ko_fu�b�eh]bq_kdh]h�fh^_ebjh\Zgby�pbnjh\hc�qZklb� 

?keb� ZgZeh]h\u_� b� pbnjh\u_� dhfihg_glu� \aZbfh^_ckl\mxl� \� ijh�
p_kk_�fh^_ebjh\Zgby��mkljhckl\Z�bgl_jn_ckZ�\dexqZxlky�Z\lhfZlbq_kdb��
>ey�wlh]h�ij_^\Zjbl_evgh�\�[b[ebhl_db�pbnjh\uo�dhfihg_glh\�\dexqZ�
xlky�Zkkhpbbjm_fu_�k�dhfihg_glhf�fh^_eb�pbnjh\uo�mkljhckl\�bgl_j�
n_ckh\��hnhjfe_ggu_�\�\b^_�fZdjhfh^_e_c� 

Ijb�\dexq_gbb�mkljhckl\Z�bgl_jn_ckZ�ijh]jZffZ�PSpice��jZks_iey�
_l� khhl\_lkl\mxsbc�ma_e� �we_dljbq_kdmx�p_iv��b� kha^Z_l�gh\uc�pbnjh�
\hc�ma_e��dhlhjuc�oZjZdl_jbam_lky�m`_�lhevdh�eh]bq_kdbf�khklhygb_f��� 

I_j_q_gv� wlbo�gh\uo� maeh\�ihf_sZ_lky� \� \uoh^ghf�nZce_� �out  \�
jZa^_e_�Generated A to D and D to A. 

BlZd�� dZ`^hfm� j_Zevghfm� pbnjh\hfm� dhfihg_glm� \� ijh]jZff_�
PSpice�klZ\ylky�\�khhl\_lkl\b_� 

1) ^\Z� mkljhckl\Z� bgl_jn_ckZ� ^ey� khijy`_gby� k� ZgZeh]h\ufb�
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mkljhckl\Zfb��dhlhju_�fh]ml�ih^dexqblvky�d�_]h�\oh^m�b�\uoh^m��gZ�
a\Zggu_�gZfb�^ey�djZldhklb�bgl_jn_ckZfb�P�:�b�:�P��hgb�hkms_kl\�
eyxl�h[f_g�^Zggufb�f_`^m�ih^ijh]jZffZfb�fh^_ebjh\Zgby�ZgZeh]h�
\uo�b�pbnjh\uo�mkljhckl\�ijh]jZffu�3spice; 

2) fh^_eb�\oh^�\uoh^��hlh[jZ`Zxsb_� _]h�\oh^gu_�b�\uoh^gu_�
dhfie_dkgu_�khijhlb\e_gby� 

3) �fh^_eb� ^bgZfbdb�� mqblu\Zxsb_� aZiZa^u\Zgby� kb]gZeh\��
Fh^_eb� pbnjh\uo� dhfihg_glh\� b� Zkkhpbbjm_fu_� k� gbfb� khhl\_lkl�
\mxsb_��fh^_eb�ihf_sZxlky�\�ki_pbZevgu_�[b[ebhl_db� 
Eh]bq_kdb_�mjh\gb�pbnjh\uo�maeh\�ijbgbfZxl�h^gh�ba�r_klb� agZ�

q_gbc� 
1 –�\ukhdbc�mjh\_gv� 
0 –�gbadbc�mjh\_gv; 
R –�iheh`bl_evguc�njhgl��Raise��i_j_oh^�ba�khklhygby��©�ª�\�©�ª�� 
F –�hljbpZl_evguc�njhgl���Fall��i_j_oh^�ba�khklhygby�©�ª�\�©�ª�� 
X –�g_hij_^_e_ggh_�khklhygb_� �fh`_l�ijbgbfZlv�agZq_gb_�©�ª��©�ª��

ijhf_`mlhqgh_�beb�g_klZ[bevgh_�khklhygb_�� 
Z –�khklhygb_�\ukhdh]h�\uoh^gh]h�khijhlb\e_gby� �eh]bq_kdbc�mjh�

\_gv�fh`_l�[ulv�\ukhdbf��gbadbf��ijhf_`mlhqguf�beb�g_klZ[bevguf��� 
Ijb�\uqbke_gbb�eh]bq_kdbo�mjh\g_c�maeh\��d�dhlhjuf�ih^dexq_gh�

g_kdhevdh�pbnjh\uo�dhfihg_glh\��ijbgbfZxlky�\h� \gbfZgb_�\uoh^gu_�
khijhlb\e_gby�bklhqgbdh\�kb]gZeh\� 

?keb�pbnjh\u_�BK�kh_^bgyxlky�g_ihkj_^kl\_ggh�^jm]�k�^jm]hf��lh�
mkljhckl\Z�bgl_jn_ckh\�b]ghjbjmxlky� 

HibkZgb_�pbnjh\h]h�dhfihg_glZ��ijbfblb\Z���\dexq_ggh]h�\�ko_fm��
khklhbl�ba�qZkl_c� 

• lbi�eh]bq_kdh]h�mkljhckl\Z��gZijbf_j�AND); 
• kibkhd� iZjZf_ljh\� \� djm]euo� kdh[dZo� �gZijbf_j�� dhebq_kl\h�

\oh^h\�^ey�ko_fu�B�� 
• kibkhd�maeh\��p_i_c��ih^dexq_gby�\�ko_f_� 
• fh^_ev�^bgZfbdb��VUGATE –�klZg^Zjlguc�\_glbev�� 
• fh^_ev�\oh^�\uoh^��UIO). 

AZiZa^u\Zgb_� kb]gZeZ� \�ijbfblb\Zo�pbnjh\uo�mkljhckl\�hij_^_ey�
_lky�\�^\mo�fh^_eyo��^bgZfbdb�b�\oh^�\uoh^��Wlbfb�^\mfy�fh^_eyfb�hi�
j_^_eyxlky�aZ^_j`db�kb]gZeZ�\�pbnjh\uo�ijbfblb\Zo� 

Fh^_ev� ^bgZfbdb� hij_^_ey_l� aZ^_j`db� jZkijhkljZg_gby� b� lZdb_�
\j_f_ggu_� h]jZgbq_gby�� dZd� \j_fy� mklZgh\db� �VHWXS�� b� m^_j`b\Zgby�
(hold). 

�Fh^_ev�\oh^�\uoh^�aZ^Z_l�\oh^gu_�b�\uoh^gu_�khijhlb\e_gby��_f�
dhklb�b�\j_fy�i_j_dexq_gby� 
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Dh]^Z� \uoh^� ijbfblb\Z� kh_^bgy_lky� k� ^jm]bf� ijbfblb\hf�� h[s__�
\j_fy�aZ^_j`db�jZkijhkljZg_gby�i_j\h]h�ijbfblb\Z�jZ\gh�kmff_�\j_f_�
gb�mklZgh\e_gby�gZijy`_gby�gZ�_]h�gZ]jmad_�b�\j_f_gb�jZkijhkljZg_gby�
kb]gZeZ��mdZaZggh]h�\�fh^_eb�^bgZfbdb��<j_fy�mklZgh\e_gby�gZijy`_gby�
gZ�gZ]jmad_��loading delay��jZkkqblu\Z_lky�ih�nhjfme_� 

τgZ]j=0,69R\uoKgZ]j, 
]^_�R\uo –� \uoh^gh_� khijhlb\e_gb_� mkljhckl\Z�� jZ\gh_�DRVH� beb�

DRVL� \� aZ\bkbfhklb� hl� eh]bq_kdh]h� mjh\gy� gZ� \uoh^_�� KgZ]j –� kmffZ�
\oh^guo� b� \uoh^guo� _fdhkl_c� pbnjh\uo� mkljhckl\� INLD, OUTLD, 
ih^dexq_gguo�d�^Zgghfm�\u\h^m� 

Dh]^Z�pbnjh\hc�ijbfblb\�ih^dexq_g�d�ZgZeh]h\hfm�mkljhckl\m��aZ�
^_j`dZ�jZkijhkljZg_gby�mf_gvrZ_lky�gZ�\_ebqbgm��jZ\gmx�\j_f_gb�i_j_�
dexq_gby��aZ^Zggh]h�\�fh^_eb�\oh^�\uoh^� 

FbgbfZevgZy�^ebl_evghklv�kb]gZeZ�gZ�\oh^_�pbnjh\h]h�ijbfblb\Z��
g_h[oh^bfZy� ^ey� baf_g_gby� _]h� eh]bq_kdh]h� khklhygby�� ^he`gZ� ij_\u�
rZlv�\j_fy�aZ^_j`db��ijb\_^_ggh_�\�fh^_eb�^bgZfbdb� �wlh�h]jZgbq_gb_�
g_�hlghkblky�d�pbnjh\uf�ebgbyf�aZ^_j`db���;he__�dhjhldb_�\oh^gu_�bf�
imevku�g_�\uah\ml�gZ�\uoh^_�gbdZdh]h�wnn_dlZ���������� 

 

���:G:EBA�P?EHKLGHKLB�KB=G:EH< 
  
L_jfbg� ©p_ehklghklv�kb]gZeh\ª�hagZqZ_l�kihkh[ghklv�kb]gZeZ� ]_g_�

jbjh\Zlv�dhjj_dlguc�hldebd�\�we_dljbq_kdhc�ko_f_� >��@��Pbnjh\hc�kb]�
gZe�k�ohjhr_c�p_ehklghklvx�^hklb]Z_l�gm`gh]h�mjh\gy�\�l_q_gb_�aZ^Zg�
gh]h�\j_f_gb�\�aZ^Zgghc�lhqd_�ko_fu� 

GZjmr_gb_�p_ehklghklb�kb]gZeZ�ijhy\ey_lky�\�ke_^mxs_f� 
1. AZ^_j`dZ�kb]gZeZ�f_`^m�\u\h^Zfb�fh`_l�hdZaZlvky�[hevr_�^himk�

lbfhc��Ih^� aZ^_j`dhc�ihgbfZxl�ijhf_`mlhd�\j_f_gb�f_`^m�fhf_glhf�
baf_g_gby�kb]gZeZ�\�bklhqgbd_�b�khhl\_lkl\mxsbf�baf_g_gb_f�kb]gZeZ�\�
ijb_fgbd_�� NZdl� baf_g_gby� mjh\gy� dhgklZlbjm_lky� ih� i_j_k_q_gbx�
njhglhf�ihjh]h\h]h�agZq_gby��jZ\gh]h�iheh\bg_�gZijy`_gby�iblZgby� 

2��>j_[_a]�-�eh`gh_�kjZ[Zlu\Zgb_�ihjh]h\uo�mkljhckl\� 
3��K[hc��kju\��kbgojhgbaZpbb��ijhy\eyxsbcky�\�kemqZ_�i_j_k_q_gby�

ihjh]h\h]h�mjh\gy�njhglhf�kbgojhbfimevkZ�jZgvr_�beb�iha`_�aZ^Zggh]h�
fhf_glZ�\j_f_gb� 

4��=hgdb�kb]gZeh\��aZdexqZxsb_ky�\�lhf��qlh�kb]gZeu��ijhoh^ysb_�\�
h^bg�b�lhl�`_�fhf_gl�\j_f_gb��gZ�\uoh^Zo�ko_fu��beb�\�ijhf_`mlhqguo�
lhqdZo��bf_xl�g_^himklbfh�[hevrh_�\j_f_ggh_�jZkkh]eZkh\Zgb_� 

5��We_dljbq_kdbc�ijh[hc�WJW� 
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Ijhy\e_gby� gZjmr_gbc� p_ehklghklb� kb]gZeh\� oZjZdl_jbamxlky� ba�
f_g_gb_f�\j_f_gguo�iZjZf_ljh\�kb]gZeh\� 

���AZly]b\Zgb_�njhglh\�kb]gZeZ��dhebq_kl\_ggh�hij_^_e_ggh_�kdhjh�
klvx�gZjZklZgby�kb]gZeZ��lh�_klv�\j_f_g_f�gZjZklZgby�f_`^m�\_jogbf�b�
gb`gbf�aZ^Zgguf�mjh\g_f� 

���©A\hgª�p_ib��lh�_klv�aZlmoZxsb_�dhe_[Zgby�\�p_ib��<j_fy��g_h[�
oh^bfh_�^ey�ihegh]h�aZlmoZgby�iZjZablguo�dhe_[Zgbc�beb�hkeZ[e_gby�bo�
Zfieblm^u�^h�aZ^Zggh]h�mjh\gy��gZau\Zxl�\j_f_g_f�mklZgh\e_gby�kb]gZ�
eZ�� I_j\uc� bfimevk� wlbo� dhe_[Zgbc�� gZijZ\e_gguc� \\_jo� gZ� i_j_^g_f�
�gZjZklZxs_f��njhgl_�b�\gba�gZ� aZ^g_f� �kiZ^Zxs_f��njhgl_��gZau\Zxl�
iheh`bl_evguf�\u[jhkhf�bfimevkZ� �overshoot���:gZeh]bqgh�hij_^_ey_l�
ky�hljbpZl_evguc�\u[jhk�bfimevkZ��undershoot). 

Ijbqbgu�baf_g_gby�p_ehklghklb�kb]gZeh\�ke_^mxsb_� 
���J_Zdlb\gu_�iZjZablgu_�jZkij_^_e_ggu_�iZjZf_lju� �_fdhklb��bg�

^mdlb\ghklb��ebgbc�i_j_^Zq��ijb\h^ysb_�d�mf_gvr_gbx�kdhjhklb�gZjZk�
lZgby�kb]gZeZ�b�_]h�aZ^_j`d_� 

��� I_j_dj_klgu_� bkdZ`_gby�� aZdexqZxsb_ky� \� we_dljhfZ]gblghf�
\aZbfh^_ckl\bb�kb]gZeh\�\�^\mo�jZaebqguo�we_dljbq_kdbo�p_iyo��H^gh�ba�
gbo� – ©Z]j_kkhjª� – y\ey_lky� bklhqgbdhf� ihf_o�� Z� ^jm]h_� –� ©`_jl\Zª� – 
ijbgbfZ_l�gZ\_^_ggmx�ihf_om��DZd�ijZ\beh��h[_�p_ib��y\eyxlky�`_jl\hc�
b�Z]j_kkhjhf�ih�hlghr_gbx��^jm]�d�^jm]m� 

���HljZ`_gb_�-�y\e_gb_�\hagbdgh\_gby�woh-kb]gZeh\�\�we_dljbq_kdbo�
p_iyo��G_dhlhjZy�qZklv�fhsghklb�kb]gZeZ�ihiZ^Z_l�ba�kb]gZeZ�q_j_a�eb�
gbx�i_j_^Zqb�\�gZ]jmadm��^jm]Zy�qZklv�hljZ`Z_lky�b�\ha\jZsZ_lky�\�eb�
gbx��Kl_i_gv�hljZ`_gby�aZ\bkbl�hl�khhlghr_gby�khijhlb\e_gby�gZ]jmadb�
b� bfi_^ZgkZ� ebgbb� i_j_^Zqb��<� kemqZ_� kh\iZ^_gby� gZ]jmadb� bfi_^ZgkZ�
ebgbb�hljZ`_gb_�hlkmlkl\m_l��lZdhc�kemqZc�gZau\Z_lky�j_`bfhf�b^_Zev�
gh]h�kh]eZkh\Zgby�beb�kh]eZkh\Zgguf�j_`bfhf� 

���We_dljhfZ]gblgu_�ihf_ob��EMI) -�j_amevlZl�ijhy\e_gby�wnn_dlh\�
baemq_gby� we_dljhfZ]gblguo� \heg� jZaebqgufb� ebgbyfb� i_j_^Zq� kb]gZ�
eh\��lZdbfb�dZd�dZ[_eb��ijh\h^gbdb�gZ�ieZlZo�b�\u\h^u�dhfihg_glh\��<k_�
i_qZlgu_�ieZlu��bgl_]jZevgu_�ko_fu�b�dZ[_eb�\�lhc�beb�bghc�kl_i_gb�ba�
emqZxl� we_dljhfZ]gblgu_� \hegu� \� wnbj� b� gZh[hjhl� y\eyxlky� qm\kl\b�
l_evgufb�d�\g_rgbf�ihf_oZf��FZdkbfZevgu_�mjh\gb�baemq_gby�gZ�jZa�
ebqguo� qZklhlZo� j_]eZf_glbjmxlky� khhl\_lkl\mxsbfb� ijZ\bl_evkl\_g�
gufb�hj]ZgZfb� 

:gZeba�p_ehklghklb�kb]gZeh\� �SIA - Signal Integrity Analysis��aZdex�
qZ_lky�\�hp_gd_�\ebygby�dhgkljmdpbb�kijh_dlbjh\Zgghc�i_qZlghc�ieZlu�
b�dhgkljmdpbb�[ehdZ�gZ�we_dljbq_kdb_�oZjZdl_jbklbdb�WK��Hp_gdZ�wlh]h�
\ebygby�ij_^iheZ]Z_l� ljb� wlZiZ�� \�dhlhjuo� wlZiu� ko_fZlbq_kdh]h�fh^_�
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ebjh\Zgby�b�jZajZ[hldb�l_ogheh]bb�i_qZlghc�ieZlu�jZa^_e_gu� 
���Fh^_ebjh\Zgb_� we_dljhgghc� ko_fu�[_a�mq_lZ�iZjZablguo� wnn_d�

lh\�j_Zevghc�i_qZlghc�ieZlu��ij_^lhiheh]bq_kdbc�wlZi�ijh_dlbjh\Zgby�� 
���JZajZ[hldZ�dhgkljmdpbb�i_qZlghc�ieZlu� 
���Ih\lhjgh_�fh^_ebjh\Zgb_�WK�k�mq_lhf�dhgkljmdlb\guo�iZjZf_l�

jh\� ieZlu� �b�� \hafh`gh�� dhjimkZ�� b� iZjZablguo� wnn_dlh\� __� we_f_glh\�
�ihkllhiheh]bq_kdbc�wlZi�ijh_dlbjh\Zgby�� 

JZkkfhljbf�wlhl�wlZi�gZ�ijbf_j_��ijh]jZffgh]h�fh^mey�Signal Integ-
rity��\oh^ys_]h�\�khklZ\�kbkl_fu��Protel 99 SE��>��@��:gZeh]bqguc�fh^mev�
bf__lky�b�\�kbkl_f_�PCAD 2001. 

<� wlhc�ijh]jZff_� \k_� kb]gZeu�ijh\h^gbdh\�ij_^klZ\eyxlky� \� \b^_�
hlj_adh\�ebgbc�i_j_^Zq��^ey�dhlhjuo�bf_xlky�khhl\_lkl\mxsb_�fZl_fZ�
lbq_kdb_�fh^_eb� 

We_dljhggu_� dhfihg_glu� aZf_gyxlky� IBIS–fh^_eyfb� �Input/Output 
Buffer Information Specification�� ih� klZg^Zjlm� � EIA/ANSI� ^ey� hibkZgby�
\oh^guo� b� \uoh^guo� [mn_jh\� �dhfie_dkguo� khijhlb\e_gbc�� pbnjh\uo�
BK��<�wlhf�kemqZ_�mkljhckl\h�oZjZdl_jbam_lky�djb\hc�i_j_oh^gh]h�ijh�
p_kkZ��Z�ih�ihklhygghfm�lhdm�–�\hevl-Zfi_jghc�oZjZdl_jbklbdhc� 

Kh]eZkgh� wlhfm� klZg^Zjlm� j_abklhju�� dhg^_gkZlhju� bg^mdlb\ghklb�
kqblZxlky� b^_Zevgufb� we_f_glZfb�� jZat_fu� aZf_gyxlky� ebgbyfb� i_j_�
^Zqb��Z�^bh^u�b�ljZgabklhju�- JSpice-fh^_eyfb��<k_�wlb�fh^_eb�ojZgylky�
\h�\kljh_gghc�[b[ebhl_d_�b�Z\lhfZlbq_kdb�ih^dexqZxlky�d�ijh_dlm� 

<�gZqZe_�k_ZgkZ�fh^_ebjh\Zgby�aZ^Zxlky�iZjZf_lju�dhgnb]mjZpbb� 
–�kbkl_fZ�_^bgbp� 
–� fZdkbfZevgh_� jZkklhygb_� f_`^m� iZjZee_evgufb� ijh\h^gbdZfb��

^ey�dhlhjuo�jZkkqblu\Zxlky�\aZbfgu_�k\yab� 
–�fbgbfZevgZy�^ebgZ�ijh\h^gbdZ��dhlhjuc�ijbgbfZ_lky�\h�\gbfZgb_�

ijb�jZkq_l_�\aZbfguo�gZ\h^hd� 
AZl_f�\u[bjZ_lky�f_lh^�qbke_ggh]h�bgl_]jbjh\Zgby� kbkl_fu�h[ud�

gh\_gguo�^bnn_j_gpbZevguo�mjZ\g_gbc��f_lh^�ljZi_pbc�b�f_lh^u�=bjZ�
lj_o� lbih\�� b� aZ^Zxlky� iZjZf_lju� Ze]hjblfh\� qbke_ggh]h� bgl_]jbjh\Z�
gby� 

Ke_^mxsbc�rZ]�–�\u[hj�p_i_c��^ey�dhlhjuo�ke_^m_l�\uihegblv�ZgZ�
eba� p_ehklghklb� kb]gZeh\��<k_� p_ib� ijh_dlZ� \u[bjZlv� g_p_e_khh[jZagh�
ba-aZ�[hevrbo�aZljZl�\j_f_gb�gZ�ZgZeba� 

AZl_f� g_h[oh^bfh� aZ]jmablv� bgnhjfZpbx� h� kl_d_� keh_\� i_qZlghc�
ieZlu��lbi�b�lhesbgZ�^bwe_dljbdZ��hlghkbl_evgZy�^bwe_dljbq_kdZy�ijh�
gbpZ_fhklv��lhesbgZ�kehy�f_lZeebaZpbb� 

GZkljhcdZ� dhgnb]mjZpbb� aZ\_jrZ_lky� kZfhc� keh`ghc� hi_jZpb_c� – 
mdZaZgb_f� lbih\� dhfihg_glh\�� bo� ghfbgZevguo� agZq_gbc� � b� IBIS-
fh^_e_c� 
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AZl_f� \u[bjZ_lky� lbi� l_klh\h]h� kb]gZeZ� �gZijbf_j�� h^bghqguc�i_�
j_f_gguc� bfimevk�� i_jbh^bq_kdZy� ihke_^h\Zl_evghklv� bfimevkh\� beb�
ihklhyggh_� gZijy`_gb_��� Bklhqgbdb� l_klh\uo� kb]gZeh\� Z\lhfZlbq_kdb�
ih^dexqZxlky�dh�\k_f�\u\h^Zf�dhfihg_glh\��bf_xsbo�lbi�[mn_jZ�Out. 

J_amevlZlu�ZgZebaZ�hlh[jZ`Zxlky�\�hdg_�ijhkfhljZ�nhjfu�kb]gZeZ�
beb�_]h�ki_dljZ��JZkq_l�nhjfu�kb]gZeZ�\uihegy_lky�\�maeZo�dZ`^h]h�ijh�
\h^gbdZ� k� mq_lhf� hljZ`_gbc� hl� gZ]jmahd�� Ijh]jZffZ� iha\hey_l� lZd`_�
ijhba\h^blv�ZgZeba�i_j_dj_klguo�bkdZ`_gbc� 

AZf_qZl_evgh_�k\hckl\h�kbkl_fu�Protel 99 SE –�nmgdpby�ZgZebaZ�p_�
ehklghklb� kb]gZeh\� gZ� mjh\g_� ijh\_jdb� ijZ\be� ijh_dlbjh\Zgby� �DRC), 
gZijbf_j��lZdbo� 

fZdkbfZevgh� ^himklbfh_� \j_fy� aZ^_j`db� aZ^g_]h� �beb� i_j_^g_]h��
njhglZ�kb]gZeZ� 

�fbgbfZevgh� ^himklbfh_� agZq_gb_� gZijy`_gby� kb]gZeZ� \ukhdh]h�
mjh\gy� 

�fbgbfZevgh�b�fZdkbfZevgh�^himklbfuc�bfi_^Zgk�p_ib�b�jy^�^jm�
]bo�ijZ\be� 

<�oh^_�ijh\_jdb�ijZ\be�nhjfbjm_lky�kibkhd�gZjmr_gbc��gZbom^rbc�
kemqZc���>Ze__�ke_^m_l�mlhqgblv�f_klh��]^_�\hagbdeh�gZjmr_gb_��^ey�wlh�
]h� ke_^m_l� aZimklblv� ijh]jZffm� ZgZebaZ� p_ehklghklb� kb]gZeZ�� \u[jZ\�
mihfygmlmx�\�kibkd_�p_iv��AZl_f��\hafh`gh��\g_klb�baf_g_gb_�\�dhgkl�
jmdpbx��gZijbf_j��baf_gb\�rbjbgm�ijh\h^gbdZ�^Zgghc�p_ib�� 

>jm]Zy�ijh]jZffZ�ZgZebaZ�p_ehklghklb�kb]gZeZ�Polaris��\dexq_ggZy�\�
khklZ\� kbkl_fu�DesignLab�� hdZaZeZkv� g_kh\f_klbfhc� k� ]jZnbq_kdbf� j_�
^Zdlhjhf�PCBoards��ihwlhfm�__�bkihevah\Zgb_�lj_[m_l�g_dhlhjuo�ij_h[�
jZah\Zgbc�ijh_dlZ�>�@� 

?s_� h^gbf�ijbf_jhf�ijh]jZff��ij_^gZagZq_gguo� ^ey�ij_^� -�b�ih�
kllhiheh]bq_kdh]h� fh^_ebjh\Zgby� \ukhdhkdhjhklguo� i_qZlguo� ieZl� b�
fgh]hdjbklZevguo�fh^me_c� �FKF��� kem`Zl� ijh]jZffgu_� ijh^mdlu�Hy-
perLynx dhfiZgbb�Innoveda.  

Wlb� ijh^mdlu� hjb_glbjh\Zgu�� ]eZ\guf� h[jZahf�� gZ� ihevah\Zl_ey�
kbkl_fu�Power PCB� �jZg__�ba\_klghc�dZd�K:IJ�PADS�� >��@��Bkke_^h\Z�
gb_�iZjZablguo�wnn_dlh\�k�ihfhsvx�ijh]jZff�HyperLynx�ihfbfh�\ur_�
kdZaZggh]h�fh`_l�ijh\h^blvky� k�ihfhsvx� kp_gZjb_\� ©qlh�� _kebª�� dh]^Z�
fh`gh� \Zjvbjh\Zlv� jZaebqgu_� iZjZf_lju�� gZijbf_j�� aZahj� f_`^m� ijh�
\h^gbdZfb��^ebgm�ijh\h^gbdh\��k\hckl\Z�fZl_jbZeh\�b�^j��b�ihemqZlv�j_�
amevlZlu�ZgZebaZ� 

;he__� lh]h��bf__lky� \hafh`ghklv�ihkljh_gby�ihevah\Zl_evkdhc� wdk�
i_jlghc�kbkl_fu��ijba\Zgghc��]_g_jbjh\Zlv�j_dhf_g^Zpbb�ih�mkljZg_gbx�
h[gZjm`_gguo�gZjmr_gbc�gZ�hkgh\_�h[s_ijbgylhc�ijZdlbdb�b�beb�dhj�
ihjZlb\guo�agZgbc� 



 69 

���MQ?;GU?�A:>:GBY 
 

�����Ih^]hlh\dZ�d�eZ[hjZlhjguf�jZ[hlZf 
 

Ijb� ih^]hlh\d_� d� eZ[hjZlhjguf� jZ[hlZf� g_h[oh^bfh� bamqblv� gZ�
klhysbc�ijZdlbdmf�b�khhl\_lkl\mxsb_�jZa^_eu�ba�dhgki_dlZ�e_dpbc��ha�
gZdhfblvky�k�j_dhf_g^m_fhc�ebl_jZlmjhc��khklZ\blv�djZldbc�ieZg�^_ckl�
\bc�\�ijhp_kk_�ih^]hlh\db�b�\uiheg_gby�fh^_ebjh\Zgby� aZ^Zggh]h�ij_�
ih^Z\Zl_e_f�maeZ�WK��ih^]hlh\blv� \oh^gu_�^Zggu_��JZah[jZlvky� k�jZ[h�
lhc�wlh]h�maeZ�WK�b�hij_^_eblv��ij_^iheZ]Z_fu_�j_amevlZlu�fh^_ebjh\Z�
gby. 

 

������I_j_q_gv�aZ^Zgbc�d�eZ[hjZlhjguf�jZ[hlZf 
�b��dmjkh\hfm�ijh_dlbjh\Zgbx 

 
Ijb\_^_ggu_�gb`_�aZ^Zgby�bf_xl�jZagmx�keh`ghklv��GZ�hkgh\Zgbb�

bf_xs_]hky�hiulZ�bkihevah\Zgby�K:IJ�DesignLab�\�mq_[ghf�ijhp_kk_��
j_dhf_g^m_lky�ke_^mxsZy�f_lh^bdZ�\uiheg_gby�aZ^Zgbc��KgZqZeZ�ke_^m�
_l�\uihegblv�aZ^Zgby�������b��������ij_^ibku\Zxsb_�\uihegblv�\_kv�fZj�
rjml� fh^_ebjh\Zgby� ^ey� ij_^_evgh� ijhkluo� pbnjh\hc� b� ZgZeh]h\hc�
ko_f��B�lhevdh�aZl_f�i_j_oh^blv�d�[he__�keh`guf�aZ^Zgbyf�� 

�������<uihegblv� ihdjulb_� aZ^Zgghc� ij_ih^Z\Zl_e_f�nmgdpbhgZev�
ghc�ko_fu�pbnjh\h]h�maeZ�WK� aZ^Zgguf�gZ[hjhf� �k_jb_c��BK��Bg^b\b�
^mZebaZpby�aZ^Zgbc�aZdexqZ_lky�\�ke_^mxs_f��^ey�dZ`^h]h�klm^_glZ�beb�
[jb]Z^u��g_�[he__�^\mo�q_eh\_d��\u^Z_lky�nmgdpbhgZevgZy�ko_fZ�maeZ�WK�� 

�������<uihegblv�eh]bq_kdh_�fh^_ebjh\Zgb_�ijhkl_cr_]h�pbnjh\h]h�
maeZ�WK�� kh^_j`Zs_]h� h^gm�BK� � fZehc� kl_i_gb� bgl_]jZpbb� �gZijbf_j��
���E:A��b�h^bg�kh_^bgbl_ev�k�g_[hevrbf�qbkehf�dhglZdlh\� 

������� <uihegblv� ko_fhl_ogbq_kdh_� fh^_ebjh\Zgb_� \h� \j_f_gghc�         
h[eZklb� ijhkl_cr_]h� ZgZeh]h\h]h� � maeZ�WK�� kh^_j`Zs_]h� � dhfihg_glu���
j_abklhj�� dhg^_gkZlhj� b� kh_^bgbl_ev� k� g_[hevrbf� qbkehf� dhglZdlh\��       
Ih� mdZaZgbx� ij_ih^Z\Zl_ey� wlh� fh`_l� [ulv� ^bnn_j_gpbjmxsZy�                 
beb� bgl_]jbjmxsZy� p_ihqdZ�� IZjZf_lju� dhfihg_glh\� aZ^Z_l� lZd`_�                 
ij_ih^Z\Zl_ev� 

������� <uihegblv� pbnjh\h_� fh^_ebjh\Zgb_� aZ^Zggh]h� ij_ih^Z\Zl_�
e_f��maeZ�WK���gZijbf_j��kmffZlhjZ��kq_lqbdZ���^_rbnjZlhjZ�b�l�^���k�bk�
ihevah\Zgb_f�[b[ebhl_qguo�we_f_glh\��bf_xsboky�\�[b[ebhl_dZo�K:IJ������������������
DesignLab.   

������� <uihegblv� ko_fhl_ogbq_kdh_� fh^_ebjh\Zgb_� aZ^Zggh]h�               
ij_ih^Z\Zl_e_f�ZgZeh]h\h]h�maeZ�WK��gZijbf_j��mkbebl_ey�gbadhc�qZklh�
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lu�� nbevljZ�� fh^meylhjZ� b� l�� i�� ��� <b^u� ZgZebaZ� �\h� \j_f_gghc� beb�                
qZklhlghc�h[eZklb�beb�^j���aZ^Zxlky�lZd`_�ij_ih^Z\Zl_e_f� 

�������Ih^]hlh\blv�[b[ebhl_dm�we_f_glh\�^ey�aZ^Zggh]h�ijh_dlZ��>ey�
wlh]h� hij_^_eblv� aZiZ^gu_� � ZgZeh]b� hl_q_kl\_gguo� we_f_glh\� ijh_dlZ��
GZclb�wlb�ZgZeh]b��\�[b[ebhl_dZo�we_f_glh\�kbkl_fu�DesingLab�b�kdhib�
jh\Zlv�bo�\�^bj_dlhjbx,�ij_^gZagZq_ggmx�klm^_glZf��^ey�^Zggh]h�ijh_d�
lZ�� �AZl_f� �iml_f�j_^Zdlbjh\Zgby�ij_h[jZah\Zlv�bo� \�hibkZgby� hl_q_kl�
\_gguo�we_f_glh\�\�khhl\_lkl\bb� �k�?KD>��FZl_fZlbq_kdb_�fh^_eb�we_�
f_glh\�hklZ\blv�[_a�baf_g_gby� 

�������<uihegblv� aZ^Zgb_� ������ k� bkihevah\Zgb_f� kh[kl\_gghc� [b[�
ebhl_db�we_f_glh\� 

�������<uihegblv� aZ^Zgb_� ������ k� bkihevah\Zgb_f� kh[kl\_gghc� [b[�
ebhl_db�we_f_glh\� 

 
�����I_j_q_gv�aZ^Zgbc�gZ�MBJK 

 

6.3.1. Ijh\_klb�bkke_^h\Zgb_�maeZ�WK�iml_f�fgh]h\ZjbZglgh]h�ZgZ�
ebaZ�aZ^Zggh]h�\b^Z� 

�������<uihegblv�iZjZf_ljbq_kdmx�hilbfbaZpbx�aZ^Zggh]h�maeZ�WK�
k�bkihevah\Zgb_f�ijh]jZffu�PSpice Optimizer�ih�h^ghfm�ba�\hafh`guo�
hilbfbabjm_fuo�iZjZf_ljh\� 

������� <uihegblv� ZgZeba� p_ehklghklb� kb]gZeh\� ^ey� \uiheg_ggh]h�
ijh_dlZ�WK�k�ihfhsvx�^hklmighc�ijh]jZffu�SIA.  

�������Ijh\_klb�kjZ\gbl_evgh_�bkke_^h\Zgb_� �-o�aZ^Zgguo�ijh]jZff�
ZgZebaZ�p_ehklghklb�kb]gZeh\� 

������� JZajZ[hlZlv� b� ijh\_jblv� [b[ebhl_dm� we_f_glh\� ^ey� aZ^Zgghc�
hl_q_kl\_gghc�k_jbb�BK� 

�������Ijh\_klb�kjZ\gbl_evgh_�bkke_^h\Zgb_�ijhp_kkZ�fh^_ebjh\Zgby�
^ey��-o�aZ^Zgguo�K:IJ�WK�� 

�������<uihegblv�b^_glbnbdZpbx�iZjZf_ljh\�aZ^Zggh]h�we_f_glZ�ih�
_]h�iZkihjlguf�^Zgguf�k�ihfhsvx�ijh]jZffu�Parts��IjhZgZebabjh\Zlv�
\ebygb_�ijbf_g_gby�iZjZf_ljh\�fh^_eb� we_f_glh\�gZ� j_amevlZlu�fh^_�
ebjh\Zgby�ko_fu��\�dhlhjhc�wlhl�we_f_gl�bkihevam_lky� 

6.3.8. Ijh\_klb� kjZ\gbl_evguc� ZgZeba� gZb[he__� ba\_klguo� kbkl_f�
fh^_ebjh\Zgby�WK�ih�ebl_jZlmjguf�bklhqgbdZf�b��ih^]hlh\blv�j_n_jZl� 

������Ijh\_klb�kjZ\gbl_evguc��ZgZeba�gZb[he__�ba\_klguo�K:IJ�WK�
ih�ebl_jZlmjguf�bklhqgbdZf�b�ih^]hlh\blv�j_n_jZl� 
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�����Kh^_j`Zgb_�hlq_lZ 

 

Hlq_l�ih�eZ[hjZlhjghc�jZ[hl_�^he`_g�kh^_j`Zlv� 
• P_ev�jZ[hlu� 
• DjZldb_� l_hj_lbq_kdb_� k\_^_gby�� WlZ� qZklv� hlq_lZ� g_� h[yaZ�

l_evgZ��gh�k\_^_gbyfb��kh^_j`Zsbfbky�\�hlq_l_��klm^_gl�bf__l�
ijZ\h�\hkihevah\Zlvky�ijb�aZsbl_�eZ[hjZlhjghc�jZ[hlu� 

• AZ^Zgb_�gZ�eZ[hjZlhjgmx�jZ[hlm��A^_kv�ke_^m_l�mdZaZlv�dgb]m�
beb�`mjgZe��ba�dhlhjh]h�\aylZ�we_dljbq_kdZy�ko_fZ�WK��b�ghf_j�
kljZgbpu��aZ^Zgguc�\b^�ZgZebaZ��aZ^Zgguc�\ZjbZgl�iZjZf_ljh\�
l_ogheh]bq_kdh]h�ijhp_kkZ�ba]hlh\e_gby�i_qZlghc�ieZlu�b�^j� 

• JZki_qZldm� we_dljbq_kdhc� ko_fu� WK�� gZagZq_gb_� b� hibkZgb_�
jZ[hlu�ko_fu� 

• Ijhlhdhe�\uiheg_gby�eZ[hjZlhjghc�jZ[hlu�ih�rZ]Zf� 
• JZki_qZldb�j_amevlZlh\�fh^_ebjh\Zgby�WK� 
• JZki_qZldm� j_amevlZlh\� dhgkljmdlhjkdh]h� ijh_dlbjh\Zgby�� gZ�

h^ghc�jZki_qZld_� kh\f_klblv�h[Z� kehy� ljZkkbjh\db�ijh\h^gb�
dh\� b� jZaf_s_ggu_� we_f_glu� k� bo� bf_gZfb� b� dhglZdlgufb�
iehsZ^dZfb� 

• Do-file�k�dhff_glZjbyfb� 
• I_j_q_gv�we_f_glh\��\�lhf�\ZjbZgl_��\�dhlhjhf�_]h�nhjfbjm_l�

K:IJ�� 
• :gZeba�j_amevlZlh\��]^_�ke_^m_l�h[tykgblv�j_amevlZlu�fh^_eb�

jh\Zgby�� hp_gblv� ihemq_ggu_� j_amevlZlu� dhgkljmdlhjkdh]h�
ijh_dlbjh\Zgby��hibkZlv�^hims_ggu_�\�ijhp_kk_�ijh_dlbjh\Z�
gby�hrb[db�b�l�^� 

 
Dhgljhevgu_�\hijhku�b�aZ^Zgby 

 
1. HoZjZdl_jbamcl_�kljmdlmjgu_�ijbfblb\u��ih\_^_gq_kdh_�hibkZgb_�

�\oh^gu_�b�\uoh^gu_�ihlhdb�\g_rgbo�\ha^_ckl\bc��hi_jZlhj�ij_�
h[jZah\Zgby��� ^hdmf_gl�� kh^_j`Zsbc� hibkZgb_� kljmdlmju�� kljmd�
lmjgu_�fZl_fZlbq_kdb_�fh^_eb�b�f_lh^u�bo�ihemq_gby��\b^u�ZgZ�
ebaZ� b� Ze]hjblfu� ZgZebaZ� h[t_dlZ� ijh_dlbjh\Zgby� gZ� mdZaZgghf�
ij_ih^Z\Zl_e_f�mjh\g_�ijh_dlbjh\Zgby�WK� 

2. Qlh� lZdh_�ijh_dlgZy�ijhp_^mjZ"�Hibrbl_�deZkku�ijh_dlguo�ijh�
p_^mj�jZajZ[hldb�WK� 

3. Qlh�lZdh_�fZl_fZlbq_kdZy�fh^_ev� �FF�"�DZdh\u�djbl_jbb�hp_gdb�
b�kjZ\g_gby�FF"�Ijb\_^bl_�ijbf_ju� 
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4. �JZkkdZ`bl_�h�deZkkbnbdZpbb�b�f_lh^Zo�ihemq_gby�FF��Baeh`bl_�
g_q_ldbc�Ze]hjblf�ihkljh_gby�FF� 

5. Bah[jZabl_� kljmdlmjgmx� ko_fm� K:IJ� DesignLab� b� jZkkdZ`bl_� h�
\aZbfh^_ckl\bb�ijh]jZff�kbkl_fu�\�ijhp_kk_�fh^_ebjh\Zgby�WK� 
JZkkdZ`bl_�h�kh^_j`Zgbb�[b[ebhl_d�kbkl_fu�DesignLab.  

6. JZkkdZ`bl_�h[�Zljb[mlZo�b�rZ[ehgZo�ko_fguo�kbf\heh\�we_dljhg�
guo�dhfihg_glh\� 

7. DZdb_�FFW�gZ�kbkl_fghf��j_]bkljh\hf��eh]bq_kdhf�b�ko_fhl_ogb�
q_kdhf�mjh\gyo�\u�agZ_l_"�Qlh�lZdh_�fZdjhfh^_eb"�DZdbf�h[jZahf�
ihemqZxl�FFK"�DZdb_�jZagh\b^ghklb�FFK�gZ�dZ`^hf�mjh\g_�\Zf�
ba\_klgu" 

8. Hibrbl_�ljb�[Zah\uo�\b^Z�ZgZebaZ�WK�gZ�ko_fhl_ogbq_kdhf�mjh\�
g_��DZdb_�_s_�\b^u�ZgZebaZ�gZ�wlhf�mjh\g_�fh`gh�\uihegblv�k�ih�
fhsvx�kbfmeylhjZ�PSpice? 

9. �DZd�\uihegy_l�fh^_ebjh\Zgb_�kf_rZgguo�ZgZeh]h-pbnjh\uo�ko_f�
kbfmeylhj�PSpice? 

10. �<�q_f�aZdexqZ_lky�^bkdj_lbaZpby�b�Ze]_[jZbaZpby�FFK�gZ�ko_fh�
l_ogbq_kdhf�mjh\g_" 

11. �JZkkdZ`bl_�h�f_lh^_�GvxlhgZ��GZ�q_f�hg�hkgh\Zg" 
12. �JZkkdZ`bl_�h�\hafh`ghklyo�ihklijhp_kkhjZ�Probe. 
13. �Qlh�lZdh_�iZjZf_ljbq_kdZy�hilbfbaZpby"�JZkkdZ`bl_�h�\hafh`gh�

klyo�ijh]jZffu�Pspice Optimizer. 
14. �DZdb_� klZg^Zjlgu_� yaudb� hibkZgby�WK� ijbf_gyxl� gZ� mdZaZgghf�

ij_ih^Z\Zl_e_f�mjh\g_�ijh_dlbjh\Zgby��HoZjZdl_jbamcl_�bo� 
15. �<� q_f� aZdexqZ_lky� ZgZeba� p_ehklghklb� kb]gZeh\"� DZdb_� fh^_eb�

kljmdlmjguo�ijbfblb\h\�bkihevamxlky�\�SIA? 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 73 

IJBEH@?GBY 
 

Ijbeh`_gb_�� 
 

KlZg^Zjlgu_�jZkrbj_gby�bf_g�nZceh\ 
 
.als –� kibkhd� khhl\_lkl\bc� ghf_jh\� \u\h^h\� dhfihg_glh\� bf_gZf�

ih^kh_^bg_gguo�d�gbf�p_i_c��Kha^Zzlky�Z\lhfZlbq_kdb�ijb�\uiheg_gbb�
dhfZg^�Analysis/Simulate beb�Create Netlist. 

.cdf – hibkZgby�dhfihg_glh\�^ey�i_j_ghkZ�bo�\�nZceu�hlq_lh\��Kha�
^Zxlky� ihevah\Zl_e_f� b� bkihevamxlky� ijb� khklZ\e_gbb� i_j_qgy� dhfih�
g_glh\�ih�dhfZg^_��File/Reports. 

.cir – l_dklh\u_�\oh^gu_�nZceu�aZ^Zgby�gZ�fh^_ebjh\Zgb_�^ey�ijh�
]jZffu�PSpice��Kha^Zxlky�Z\lhfZlbq_kdb�ijb�\uiheg_gbb�dhfZg^�Analy-
sis/Simulate�beb�Create Netlist�beb�kha^Zxlky�ihevah\Zl_e_f� 

.cmd –�dhfZg^gu_�nZceu�^ey�ijh]jZff�Probe, StmEd�b�Parts��bo�bf_�
gZ�mdZau\Zxlky�ihke_�dexqZ� �C�\�dhfZg^ghc�kljhd_���Kha^Zxlky�ijb�gZ�
ebqbb�hipbb��L�\�dhfZg^ghc�kljhd_��lj_[m_lky�bo�^hihegbl_evgh_�j_^Zd�
lbjh\Zgb_�� 

.dat –� ^\hbqgu_� nZceu� j_amevlZlh\� fh^_ebjh\Zgby�� i_j_^Z\Z_fuo�
ijh]jZff_� Probe�� :\lhfZlbq_kdb� kha^Zxlky� \� ijhp_kk_� fh^_ebjh\Zgby�
j_`bfh\�DC, AC�b�TRAN� �_keb�ih�dhfZg^_�Analysis/Probe Setup�g_�\u�
[jZgZ�hipby�CSDF). 

.dxf –�nZce�\�nhjfZl_�AvtoCAD��Kha^Z_lky�]jZnbq_kdbfb�j_^ZdlhjZ�
fb�Schematics�b�PCBoars. 

.log –�nZceu�ijhlhdheh\�dhfZg^�ijh]jZff�Probe, Parts�b�StmEd��:\�
lhfZlbq_kdb�kha^Zxlky�ijb�gZebqbb�hipbb��L�\�dhfZg^ghc�kljhd_� 

.mvl –�khh[s_gby�kbkl_fu��Kha^Zxlky�ijb�gZebqbb�hrb[hd�\�ko_f_� 

.net – kibkhd�kh_^bg_gbc�ko_fu�^ey�\uiheg_gby�fh^_ebjh\Zgby��Kha�
^Z_lky�ijb�\uiheg_gbb�dhfZg^�Analysis/Simulate�beb�Create Netlist. 

.nlf – kibkhd�kh_^bg_gbc�ko_fu�^ey�\uiheg_gby�fh^_ebjh\Zgby��Kha�
^Z_lky�ijb�\uiheg_gbb�dhfZg^�Tools/Create Layout Netlist. 

.out – l_dklh\u_�nZceu�j_amevlZlh\�fh^_ebjh\Zgby��=_g_jbjmxlky�\�
ijhp_kk_�fh^_ebjh\Zgby. 

.prb – nZceu��khklhysb_�ba�lj_o�k_dpbc��dhfZg^�mijZ\e_gby�wdjZghf��
fZdjhdhfZg^�b�p_e_\uo�nmgdpbc��bkihevam_fuo�\�ijh]jZff_�Probe��FZd�
jhdhfZg^u�b�p_e_\u_�nmgdpbb�kha^Zxlky�k�ihfhsvx�l_dklh\h]h�j_^Zdlh�
jZ�beb�ih�dhfZg^_�Trace/Macro. 

.sch – nZce�ijbgpbibZevghc�ko_fu��Kha^Z_lky�ijh]jZffhc�Schemat-
ics.  
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.scv – ij_^u^msb_�\_jkbb�nZceh\�ko_f��Kha^Zxlky�ijh]jZffhc�Sche-
matics.  

.txt – l_dklh\u_� nZceu� j_amevlZlh\� fh^_ebjh\Zgby�� i_j_^Z\Z_fuo�
ijh]jZff_�Probe. :\lhfZlbq_kdb� � kha^Zxlky� \� ijhp_kk_�fh^_ebjh\Zgby�
j_`bfh\�DC, AC�b�TRAN��_keb�ih�dhfZg^_�Analysis/Probe Setup�\u[jZgZ�
hipby��CSDF. 

.vec – l_dklh\u_�nZceu�khklhygbc�pbnjh\uo�maeh\��Kha^Zxlky�ijh�
]jZffhc�JSpice ijb�gZebqbb�gZ�ko_f_�kbf\heh\�VECTOR.  

.vpt – kibkdb�f_lhd�i_j_f_gguo��]jZnbdb�dhlhjuo�\u\h^ylky�\�ijh�
]jZff_�Probe��Kha^Zxlky�ih�dhfZg^_�Markers . 

.xrf – nZceu�i_j_dj_klguo�kkuehd��KhklZ\eyxlky�ijb�miZdh\d_�ko_�
fu� ih� dhfZg^_�Tools/Annotate� b� bkihevamxlky� ijb� h[jZlghc� dhjj_dlb�
jh\d_� 

 

NZceu�[b[ebhl_d 
 

.flb –� [b[ebhl_db� lbih\uo� dhjimkh\� dhfihg_glh\�� Kha^Zxlky� ijh�
]jZffhc�PCBoards�\�j_`bf_�Footprint Editor. 

.ibs –�fh^_eb� ljZgabklhjh\�\�nhjfZl_� IBIS��Kha^Zxlky�ki_pbZevghc�
ijh]jZffhc��g_�\oh^ys_c�\�khklZ\�DesignLab. 

.ind –� bg^_dkgu_�nZceu� [b[ebhl_d��:\lhfZlbq_kdb� kha^Zxlky� ijh�
]jZffhc�fh^_ebjh\Zgby��khklZ\ey_lky�ihke_�\g_k_gby�\�[b[ebhl_dm�baf_�
g_gbc�� 

.lib –� l_dklh\u_� nZceu� [b[ebhl_d� fh^_e_c�� ij_^klZ\eyxsb_�              
kh[hc� h[t_^bg_gb_� nZceh\� k� jZkrbj_gb_f� �mod� b� �sub�� Ijb� mk-               
lZgh\d_� kbkl_fu� ih^dexqZ_lky� klZg^ZjlgZy� [b[ebhl_dZ�fh^_e_c�� gh\u_�
[b[ebhl_db�kha^Zxlky�\�ijh]jZff_�Parts�beb�k�ihfhsvx�l_dklh\uo�j_^Zd�
lhjh\� 

.lst –�dZlZeh]b�[b[ebhl_d�kbf\heh\��dhjimkh\�b�bgnhjfZpbb�h[�miZ�
dh\d_��Kha^Zxlky�mlbeblhc�LCXWin.exe. 

.mif –� kibkdb� bkihevam_fuo�nZceh\� fZl_fZlbq_kdbo� fh^_e_c��Kha�
^Zxlky�ijb�\uiheg_gbb�dhfZg^u�Edit/Model. 

.mod – nZceu�fh^_e_c�hl^_evguo�dhfihg_glh\��Kha^Zxlky�ijh]jZf�
fhc�Parts. 

.pkg –�bgnhjfZpby�h[�miZdh\d_�dhfihg_glh\��Kha^Z_lky�ih�dhfZg^_�
Packaging/Export ijh]jZffu�Schematics� \� j_`bf_� j_^Zdlbjh\Zgby� kbf�
\heh\. 
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.plb –�[b[ebhl_db�dhfihg_glh\�–�kh^_j`Zl�kibkdb�dhfihg_glh\�b�bo�
miZdh\hqgmx� bgnhjfZpbx� �dhebq_kl\h� k_dpbc�� dhebq_kl\h� \u\h^h\� \�
k_dpbb��bf_gZ�\u\h^h\�b�^j��.�Ijb�mklZgh\d_�kbkl_fu�ih^dexqZ_lky�klZg�
^ZjlgZy� [b[ebhl_dZ� dhfihg_glh\�� gh\u_� ^Zggu_� \\h^ylky� ijb� aZ^Zgbb�
miZdh\hqghc�bgnhjfZpbb�\�ijh]jZff_�Schematics�\�j_`bf_�j_^Zdlbjh\Z�
gby�kbf\heh\�dhfihg_glh\� 

.rdm –�bgnhjfZpby�h�[b[ebhl_dZo��bkihevam_fuo�\�ijh_dl_���b�^jm]b_�
^Zggu_� h� g_f�� GZ� ko_f_� jZaf_sZ_lky� kbf\he� README� ba� [b[ebhl_db�
Special.slb,�b�Zljb[mlm� filename�ijbk\Zb\Zxl�bfy�nZceZ��dhlhjh_�hlh[jZ�
`Z_lky�gZ� ko_f_��S_eqdhf� dmjkhjZ�gZ� wlhf�bf_gb� \uau\Z_lky� j_^Zdlhj�
MicroSim Text Editor�� k�ihfhsvx�dhlhjh]h�ihevah\Zl_ev� \\h^bl�g_h[oh�
^bfu_�k\_^_gby�h�ijh_dl_� 

.slb –� [b[ebhl_db� ]jZnbq_kdbo� kbf\heh\� dhfihg_glh\�� Ijb� mklZ-
gh\d_� kbkl_fu� ih^dexqZ_lky� klZg^ZjlgZy� [b[ebhl_dZ� kbf\heh\�� ^h-
ihegbl_evgu_� [b[ebhl_db� ih^dexqZxlky� ih� dhfZg^_ Options/Editor          
Configuration/Library Settings. �Gh\u_�^Zggu_�\\h^ylky�\�j_`bf_�j_^Zd�
lbjh\Zgby� kbf\heh\�� dhlhjuc� Zdlb\babjm_lky� ih� dhfZg^_� File/Edit                  
Library. 

.stl – [b[ebhl_db� \oh^guo� kb]gZeh\��Kha^Zxlky� ijh]jZffhc�StmEd 
ijb�\uiheg_gbb�dhfZg^u�Edit/Stimulus,�_keb�gZ�ko_f_�bf_xlky�kbf\heu�
VSTIM, ISTIM�beb�DIGSTIM. 

.sub – hibkZgby�fZdjhfh^_e_c��Kha^Zxlky�ih� dhfZg^_�Tools/Create 
Subcircuit. 

.sym – bgnhjfZpby�h�kbf\he_�dhfihg_glZ��bkihevam_fZy�ijb�i_j_^Z�
q_�^Zgguo�\�^jm]b_�kbkl_fu��Kha^Z_lky�ih�dhfZg^_�Part/Export j_^ZdlhjZ�
kbf\heh\. 

 

NZceu�^ey�ijh]jZffu�PSpice Optimizer 
 

.mdp –� \g_rgb_� l_dklh\u_� nZceu� ^Zgguo� ^ey� ijh]jZffu� PSpice 
Optimizer�� Kha^Zxlky� ihevah\Zl_e_f� �jZkrbj_gb_� g_� y\ey_lky� klZg^Zjl�
guf�b�fh`_l�[ulv�baf_g_gh�� 

.olg – ijhlhdhe�hilbfbaZpbb��Kha^Z_lky�ijh]jZffhc�Optimizer. 

.oot – hlq_lu� h� j_amevlZlZo� hilbfbaZpbb�� Kha^Zxlky� ijh]jZffhc�
Optimizer�ijb�\uiheg_gbb�dhfZg^u�File/Report. 

.opt – aZ^Zgb_�gZ�hilbfbaZpbx��Kha^Z_lky�Z\lhfZlbq_kdb�ihke_�gZg_�
k_gby�gZ�ko_fm�kbf\heZ�OPTPARAM�b�^hihegy_lky�ijb�gZkljhcd_�dhgnb�
]mjZpbb�ijh]jZffu�hilbfbaZpbb� 
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Opt_0.dat, Opt_1.dat -  – l_dmsb_�j_amevlZlu�fh^_ebjh\Zgby��i_j_^Z�
\Z_fu_� ijh]jZff_�Probe� ^ey� jZkq_lZ� p_e_\uo�nmgdpbc��Kha^Zxlky� ijh�
]jZffhc�JSpice�gZ�dZ`^hf�rZ]_�fh^_ebjh\Zgby� 

.par – i_j_qgb�\Zjvbjm_fuo�iZjZf_ljh\�^ey�ijh]jZffu�hilbfbaZpbb��
Kha^Zxlky� Z\lhfZlbq_kdb� ihke_� gZg_k_gby� gZ� ko_fm� kbf\heZ�
OPTPARAM. 

 
NZceu�^ey�ijh]jZffu�Polaris 

 
.bst – kl_db�dhglZdlguo�iehsZ^hd�^ey�ijh]jZffu�Polaris��Kha^Zxlky�

ihevah\Zl_e_f��k�ihfhsvx�l_dklh\h]h�j_^ZdlhjZ�� 
.dmp – i_j_qgb�dhfihg_glh\��Kha^Zxlky�ijh]jZffhc�Polaris. 
.err – khh[s_gby�h[�hrb[dZo��Kha^Zxlky�ijh]jZffhc�Poltran. 
.pcr – l_dklh\u_�\oh^gu_�nZceu�aZ^Zgby�gZ�fh^_ebjh\Zgb_�^ey�ijh�

]jZffu�PSpice� k� bgnhjfZpb_c� h� iZjZablguo� we_f_glZo� i_qZlghc� ieZlu�
�ZgZeh]�nZceZ��cir���Kha^Zxlky�ijh]jZffhc�Polaris. 

.pdf – l_dklh\u_�nZceu� i_qZlguo� ieZl� \�PDIF�nhjfZl_� kbkl_fu�P-
CAD�� ij_^gZagZq_ggu_� ^ey� ijh]jZffu� Polaris�� Kha^Zxlky� ijh]jZffhc�
Pdifout.exe�kbkl_fu�P-CAD��ex[hc�\_jkbb��b�M2S. 

.pdt – ̂ \hbqgu_�nZceu�j_amevlZlh\�fh^_ebjh\Zgby�k�mqzlhf�iZjZabl�
guo� iZjZf_ljh\� i_qZlguo� ieZl�� i_j_^Z\Z_fu_� ijh]jZff_� Probe� �ZgZeh]�
nZceZ� �dat���Kha^Zxlky�ijh]jZffhc�PSpike�ijb�i_j_^Zq_�gZ�fh^_ebjh\Z�
gb_�nZceZ�k�jZkrbj_gb_f��pcr. 

.pdx –�khh[s_gby�h[�hrb[dZo��Kha^Zxlky�ijh]jZffhc�Polaris. 

.pnt – kibkdb�kh_^bg_gbc�k�mq_lhf�iZjZablguo�we_f_glh\��Kha^Zxlky�
ijh]jZffhc�Polaris. 

.pot –� l_dklh\u_�nZceu� j_amevlZlh\� fh^_ebjh\Zgby� k� mqzlhf� iZjZ�
ablguo� iZjZf_ljh\� i_qZlguo� ieZl� �ZgZeh]� nZceZ� �out��� Kha^Zxlky� ijh�
]jZffhc�PSpice. 

.psm – kibkhd� kh_^bg_gbc� i_qZlghc� ieZlu�� Kha^Z_lky� ijh]jZffhc�
Poltran.  

 

Ijbeh`_gb_��� 
Khh[s_gby�ijh]jZffu�PSpice 

 
BgnhjfZpbhggu_�khh[s_gby 

 

Bias point calculated -�aZ\_jr_g�jZkq_l�j_`bfZ�ih�ihklhygghfm�lhdm� 
Calculating bias point -�jZkkqblu\Z_lky�j_`bf�ih�ihklhygghfm�lhdm� 



 77 

Calculating of DC(AC, Transient) finished -� aZ\_jr_g� jZkq_l� i_j_^Z�
lhqguo� nmgdpbc� ih� ihklhygghfm� lhdm �jZkq_l� \� qZklhlghc� h[eZklb�
i_j_oh^guo�ijhp_kkh\�� 

Circuit has errors…run aborted, see output file for details -�\�ko_f_�bf_�
xlky�hrb[db��\uiheg_gb_�ijh]jZffu�ij_djZs_gh��kf��ih^jh[ghklb�\�\u�
oh^ghf�nZce_�k�jZkrbj_gb_f�out. 

Computing impulse response for<…> is non-causal. It should be delayed 
by at least <…> sec -� \� mdZaZgghf� dhfihg_gl_� g_� \uihegy_lky� ijbgpbi�
ijbqbgghklb��g_h[oh^bfh�\\_klb�aZ^_j`dm�g_�f_g__�q_f�gZ�«!�k_dmg^��� 

Library file has changed since index file was created - ihke_ kha^Zgby 
bg^_dkgh]h nZceZ�nZce�[b[ebhl_db�baf_gbeky� 

Making new index file for library file - kha^Zgb_ bg^_dkgh]h nZceZ ^ey 
[b[ebhl_qgh]h nZceZ. 

No errors - \ ko_f_ g_l hrb[hd. 
Only xx columns can be printed at one listing - gZ h^ghf ebkl_ fh`gh 

i_qZlZlv lhevdh oo dhehghd. 
PSpice aborted -�\uiheg_gb_�ijh]jZffu�PSpice�ij_djZs_gh� 
Reading and checking circuit -�ql_gb_�\oh^gh]h�nZceZ�b�ijh\_jdZ�ko_�

fu� 
This evaluating copy of xxx has past its expiration date - ijhkjhq_gh \j_�

fy ihevah\Zgby ^_fhgkljZpbhgghc (evaluation) \_jkb_c. 
Two library files used by this circuit have the same index file - ^\Z nZceZ 

[b[ebhl_db bf_xl h^bg b lhl `_ bg^_dkguc nZce. 
XXX percent of E LAPLASE impulse response is non-causal. It should be 

delayed by at least yyy sec -�ijb�jZkq_l_�bfimevkghc�oZjZdl_jbklbdb�mijZ\�
ey_fh]h�bklhqgbdZ�ih�_]h�i_j_^Zlhqghc�nmgdpbb�gZjmr_g�ijbgpbi�ijb�
qbgghklb�� Bfimevkgmx� oZjZdl_jbklbdm� gm`gh� k^\bgmlv� \ijZ\h� ih� hkb�
\j_f_gb�gZ�mmm�k_dmg^. 

 
Hrb[db�ijb�fh^_ebjh\Zgbb 

 
All terminals are grounded in the circuit - \ ko_f_ aZa_fe_gu \u\h^u 

\k_o dhfihg_glh\. 
Bad characters is func name - g_\_jguc kbf\he \ bf_gb nmgdpbb. 
Bad digital data format - g_\_j_g nhjfZl pbnjh\uo ^Zgguo. 
Bad logic state -�g_\_jgh_�eh]bq_kdh_�khklhygb_� 
Bad expression -�hrb[hqgh_�\ujZ`_gb_� 
Cant find parameter index -�g_�gZc^_g�bg^_dk�iZjZf_ljZ� 
Cant use with DEC or OCT sweeps -�ijb�\ZjbZpbb�\�fZkrlZ[_�DEC�beb�

OCT�dexq_\h_�keh\h�LIST�g_^himklbfh� 
Kharacter 'xx' not allowed - mdZaZggu_ kbf\heu�g_^himklbfu. 
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Convergevce problem in Power supplies cut back to…-� \hagbdeZ� ijh�
[e_fZ�koh^bfhklb�j_`bfZ�ih�ihklhygghfm�lhdm�ijb�gZjZsb\Zgbb�gZijy�
`_gby�iblZgby� 

Coupling coefficient out of range: 0<K<1 -�dhwnnbpb_gl�k\yab�g_�gZoh�
^blky�\�^himklbfuo�ij_^_eZo� 

CPU Time limit exceeded -�ij_\ur_gh�h]jZgbq_gb_�gZ�\j_fy�jZ[hlu�
p_gljZevgh]h�ijhp_kkhjZ� 

Duplicate Name: xx -�mdZaZggh_�bfy�dhfihg_glZ�\klj_qZ_lky�^\Z`^u� 
Expression must fit on one line -� \ujZ`_gb_� ^he`gh� jZaf_sZlvky� gZ�

h^ghc�kljhd_� 
Expression too complicated - \ujZ`_gb_ hq_gv keh`gh_. 
File name too long - bfy nZceZ kebrdhf ^ebggh_. 
Filter order too high - ihjy^hd nbevljZ hq_gv [hevrhc. 
Funk expansion too large -�\ujZ`_gb_�nmgdpbb�hq_gv�\_ebdh� 
Illegal name to funk - g_^himklbfh_ bfy nmgdpbb. 
Invalid analysis type -�g_\_j_g�lbi�ZgZebaZ� 
Invalid global parameter name -�g_\_jgh_�bfy�]eh[Zevgh]h�iZjZf_ljZ� 
Invalid filter type -�g_\_j_g�lbi�nbevljZ� 
Invalid Range -�g_\_j_g�^bZiZahg� 
Invalid Option - g_\_jgZ hipby. 
Laplace expression for filter too large -� \ujZ`_gb_� ^ey� i_j_^Zlhqghc�

nmgdpbb�nbevljZ�kebrdhf�^ebggh_� 
Less then 2 connection at node xx -�d�mdZaZgghfm�maem�ih^dexq_gh�f_�

g__�^\mo�dhfihg_glh\� 
Less than two states defined for DINPUT model - \ fh^_eb DINPUT mdZ�

aZgh f_g__ ^\mo eh]bq_kdbo khklhygbc. 
Line too long. Limits 132 characters -�^ebgZ�kljhdb�l_dklh\h]h�nZceZ�

aZ^Zgby�gZ�fh^_ebjh\Zgb_�kh^_j`bl�[he__�����kbf\heh\� 
Missing or missmatched () -�ijhims_gu�beb�g_�kh]eZkh\Zgu�kdh[db� 
Model type unknown -�lbi�fh^_eb�g_ba\_kl_g� 
Fust be “I” or “V” –�^he`_g�[ulv�dhfihg_gl�lbiZ�I�beb�V. 
Must be a voltage source name –�^he`gh�[ulv�bfy�bklhqgbdZ�gZijy`_�

gby� 
Mutual inductance out of range –�g_^himklbfh_�agZq_gb_�\aZbfghc�bg�

^mdlb\ghklb� 
No model had tolerances ( .MC or .WCASE ignored) -�j_`bfu��MC�beb�

.WCASE�b]ghjbjmxlky��lZd�dZd�gb��\�h^ghc�fh^_eb�dhfihg_glZ��g_�mdZaZg�
jZa[jhk�iZjZf_ljh\� 

No more than 10 args allowed - g_^himklbfh [he__ 10 Zj]mf_glh\. 
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Node xx is not present in the circuit file - \ ko_f_ hlkmlkl\m_l ma_e k mdZ�
aZgguf bf_g_f. 

Node xx is floating - mdZaZgguc ma_e “ieZ\Zxsbc” . 
Node Table Overflow -�lZ[ebpZ�maeh\�i_j_iheg_gZ� 
Not valid for  .WCASE (. MC) -�g_�fh`_l�bkihevah\Zlvky�ijb�gZebqbb�

^bj_dlb\u  .WCASE (. MC). 
Number of harmonics must be less then xx –�dhebq_kl\h�]Zjfhgbd�ij_�

\urZ_l��mdZaZgguc�ij_^_e� 
Only A-Z  permitted -�jZaf_s_gu�lhevdh�kbf\heu�A-Z. 
Only one circuit allowed per file xx when using Parallel Analog/Digital 

Simulation –�ijb�\uiheg_gbb�ZgZeh]h-pbnjh\h]h�fh^_ebjh\Zgby�\h�\oh^�
ghf�nZce_�fh`_l�[ulv�hibkZgb_�lhevdh�h^ghc�ko_fu� 

Only one  .PROBE and .PROBE/CSDF allowed per circuit file - \ nZce_ 
ko_fu fh`_l [ulv lhevdh h^gZ ^bj_dlb\Z .PROBE beb .PROBE/CSDF. 

Only one .TEMP value allowed with .STEP – ijb gZebqbb ^bj_dlb\u 
STEP \ ^bj_dlb\_ .TEMP�fh`gh�mdZaZlv�agZq_gb_�lhevdh�h^ghc�l_fi_jZ�
lmju. 

Pivot not in DC –�ijb�bl_jZpbhgghf�jZkq_l_�j_`bfZ�ih�ihklhygghfm�
lhdm�g_l�\_^ms_]h�we_f_glZ�ijb�j_r_gbb�kbkl_fu�ebg_cguo�mjZ\g_gbc� 

Resistor has zero value -�j_abklhj�bf__l�gme_\h_�khijhlb\e_gb_� 
Symbol Table Overflow -�lZ[ebpZ�kbf\heh\�i_j_iheg_gZ� 
Subcircuits xx is undefined -�mdZaZggZy�ih^ko_fZ�g_�hij_^_e_gZ� 
Text value must fit on one line -�l_dklh\Zy�i_j_f_ggZy�^he`gZ�jZaf_�

sZlvky�gZ�h^ghc�kljhd_� 
Time must not be negative -�\j_fy ^he`gh [ulv iheh`bl_evguf. 
Time must de increasing -�\j_fy ^he`gh m\_ebqb\Zlvky. 
The circuit matrix is singular and can’t be solved. The diagonal entry fit xx 

is 0 -�g_�fh`_l�[ulv�gZc^_gZ�h[jZlgZy�fZljbpZ�^ey�kbg]meyjghc�fZljbpu�
ko_fu��>bZ]hgZevguc�we_f_gl�fZljbpu�jZ\_g�gmex� 

There are no devices in this circuit - \ ko_f_ g_l dhfihg_glh\. 
Too many inductors -�kebrdhf�fgh]h�bg^mdlb\ghkl_c� 
Too many parameters (limit=49) -�kebrdhf�fgh]h�iZjZf_ljh\ �fZdkb�

fZevgh_�agZq_gb_�jZ\gh����� 
Too many PWL corners –�\�hibkZgbb�nmgdpbb� �PWL�kebrdhf�fgh]h�

lhq_d�baehfZ� 
Transient Analysis must be at least 1/frequency second long. Fourier 

analysis aborted –� ^ebl_evghklv� i_j_oh^gh]h� ijhp_kkZ� ^he`gZ� [ulv� ih�
djZcg_c�f_j_�[hevr_�i_jbh^Z�i_j\hc�]Zjfhgbdb�ki_dljZ��Ij_h[jZah\Zgb_ 
Nmjv_�g_\hafh`gh� 
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Transfer function too complicated – i_j_^ZlhqgZy nmgdpby hq_gv keh`�
gZy. 

Unable to finish bias point calculation (DC Analyses, AC Analyses, Tran-
sient Analyses) - g_\hafh`gh aZ\_jrblv jZkq_l ih ihklhygghfm lhdm (beb 
^jm]b_ \b^u ZgZebaZ). 

Unable to create mailbox to communicate with digital simulator - g_\ha�
fh`gh kha^Zlv [mn_jguc [ehd ^ey i_j_^Zqb ^Zgguo pbnjh\hfm fh^_eb�
jh\sbdm. 

Undefined parameter -�g_hij_^_e_gguc�iZjZf_lj� 
Value may not be 0 -�agZq_gb_�g_�fh`_l�[ulv�jZ\guf�gmex� 
Values must be monotonic increasing -�agZq_gby�^he`gu�m\_ebqb\Zlvky�

fhghlhggh� 
Voltage loop involving��bfy�dhfihg_glZ!�-�mdZaZgguc�dhfihg_gl�\oh�

^bl�\�khklZ\�dhglmjZ�ba�bklhqgbdh\�gZijy`_gby��kf��gb`_). 
Voltage source and/or inductor loop involving. You may break the loop by 

addind a series resistance - bklhqgbdb gZijy`_gby b/beb bg^mdlb\ghklb h[�
jZamxl aZfdgmluc dhglmj. ?]h�fh`gh�jZahj\Zlv�\dexq_gb_f�ihke_^h\Z�
l_evgh]h�khijhlb\e_gby� 
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