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Longitudinal view of MDT and TGC, Inner and Middle Station
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module seu_register(CLK, TCK, TDI, TDO_SEU, TRST, tap_state, 
   SEU_count_RESET, SEU_mode, SEU_TOTAL);

input CLK, TCK, TDI, TRST;
input [3:0]tap_state, SEU_mode;
output TDO_SEU;
input SEU_count_RESET, SEU_TOTAL;
reg TDO_SEU;
reg SEU_count; 
reg shift_reg;
reg condition;

always @(negedge SEU_count_RESET or posedge SEU_TOTAL)
 if(!SEU_count_RESET)
  SEU_count <= 1’b0;
 else SEU_count <= 1’b1;
 
always @(posedge TCK)
 if(SEU_mode[3] & (tap_state == Shift_DR))
  shift_reg <= TDI;
 else if(SEU_mode[3] & (tap_state == Capture_DR))
  shift_reg <= SEU_count;

always @(negedge TCK)
 if(SEU_mode[3])
  TDO_SEU <= shift_reg;
endmodule

module dumvdffr(CLK,D,QV,SEUF,XR,XS);

input CLK,D,XR,XS;
output QV,SEUF;
wire Q1,Q2,Q3,VL1,VL2,VL3,SL1,SL2,SL3;

dfbrb1 reg1 ( .cp(CLK), .d(D), .q(Q1), .cdn(XR), .sdn(XS));
dfbrb1 reg2 ( .cp(CLK), .d(D), .q(Q2), .cdn(XR), .sdn(XS));
dfbrb1 reg3 ( .cp(CLK), .d(D), .q(Q3), .cdn(XR), .sdn(XS));

nd02d0 VOTEL1 ( .a1(Q1), .a2(Q2), .zn(VL1) );
nd02d0 VOTEL2 ( .a1(Q2), .a2(Q3), .zn(VL2) );
nd02d0 VOTEL3 ( .a1(Q3), .a2(Q1), .zn(VL3) );
nd03d0 VOTEL0 ( .a1(VL1), .a2(VL2), .a3(VL3), .zn(QV) );

nd12d0 SEUL1 ( .a1(Q1), .a2(Q2), .zn(SL1) );
nd12d0 SEUL2 ( .a1(Q2), .a2(Q3), .zn(SL2) );
nd12d0 SEUL3 ( .a1(Q3), .a2(Q1), .zn(SL3) );
nd03d0 SEUL0 ( .a1(SL1), .a2(SL2), .a3(SL3), .zn(SEUF) );

endmodule

(i)sample file in verilog HDL (ii)sample file of netlist (gate level description)

(iii)sample of chematic diagram

(iv)sample of layout
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´ BEDayQR�B�+4/I!aD¡"P!#"�y~'3O 10!-V
�����X² × ÖW�;[ × �('*) °(+ À�,`[�-�. °0/1��]�¼�2 ¸r��:vÝ B D�y ÉlÊ43�5�¸r���XÜ�x��
&�ÊW	1��, × ÝpB¾Ôqµ 	$�ru%�76}¹f��ºf<m=8�eÜ8&m���
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���9�:, × ÖN�\[ × �1'*) °;+=< ,�[>-�. °�/ ��]�?�2 ¸Z��:�ÝzB D F>@BA�<�=
>�¸��;B D F
	9:�ÝpB¾Ôqµ 	;¬C�D6�¹f��ºFE��m���

´ BHG�ÞiB�R�B�+4/I!IGE+4/I+Q!-V
!#"PO /I!#"P!I+ ± »7J�KZ¹(J R�B¾Ôqµ Vsº B�+4/I!a*,%L� . $ K#+4/#+Q! ] ¸m��LNM�OQP ° 	9©�ª�Rrº�vA�f�`B��ÕÔ
6�Ö�J o K;S�J\[�º:Ý�T � 	z��Þiy Ô ] �0& ± â0ã�¸m���
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Shift reg Update reg

SL1 = mBSC & Shift_DR
EN1 = mBSC & (Shift DR + CaptureDR)
EN2 = mBSC & UpdateDR

SL2=
modeEXTEST (output side)

modeINTEST (input side){
mBSC=mEXTEST 
          + mINTEST 
          + mSAMPLE/PRELOAD

� À��'� � U %(1 '0b0"PK)(W/2$Q"L';$&+4*,*

' ) °1+ < ,�[�-:. °�/ ��* �+w[ o-,/. 	Wç,è 	 y#F}	9X/0 ]8� �21�3��Zç=èZº`�z��& ±54
é � ��3�576 	98;:=<>@ A�y><Z	@?9X ]�ACB 	"DFE1, °Y± K1, d&é��§ �	�G@H ± > 5I6 	98;:=<�º
<m=F��JeyLKaB;MN:iBGg�OYx�3�5I68	�D�E , °`± <Z=w>¸é�x �q��> 5P6 ]QA/B 	�D�E , °`± >;5�¸Z�
MSR¡B;MN:iB8uCTCU º�vr�\�VO�x� 1& A9	7D�E�, °�± 8;:=< ]XWZY x%� �`<8=�>eé\x%��¸8�
x
² ]
:i��½"[$\]MN^_[ G`M$\·FE�aD �
� u�vA�f� � À��'� ] 'B) °1+ < ,�[�-�. °�/1� 	=çZè � ± ��¸\�

8;:=< * 3:5"6 �W>F5"6Zº@acb7d � ç�èrº
vA�fu��":e\ � ] 38�gfh
u&i�M����$3:5"6§	�8;:=<�º *
:e\ � * ��yjK�B;MN:iB�RTyLKaB;MN:iBlk>, dqVsu"mCn�oW��> 5P6 	�8;:=< ]C* :e\ � ] �pMqR�B`M-:iB�RrMqR�B`M-:iB
k�, dqV u�mcnso0&r���QtCuZ	wv �yxw]I* � � 	 /sz JCE(,Z:e\ »Pg{:e\ � uA (&|F& ¼ ] M �q�&tCu7v
� �Z	wfh * �7K�Day @QAlKaD Fy}p��~§	w�C�s�5��3X� ] t �;��3A�9�7:i��½"[$\]M-^_[ G`M$\·FE�aD�k:,
d¡M}t9	 x�] ��B D�y @ A�	P+w[ o ��,yE ± 8;:=< ] O neo o��8�m� �`]C* �@:e\ »4�IM$K »�uH» ] M
�q�7� �§	�8;:=<l?A	}/#h .Jj !6K#+Q� u�O n oXz �\[�E;, ] M �q�`B�< µ ] dQ��� � v � ¸r�9�PK�Day 	�:
± 8�:�< ]�� �H��JX��� * �cM$\ » ± ¼ ] MqK�» ± » ] � � B�<qµ 	��Zu � 6 ¹;�\º � � �yJY�PK�D F
] �>,lE ± K�,edE¸r�m� ��* ��/#h .,j !qK#+Q�pO�º&�m²1�>,lE ± K1, dw� �c�§� �cM$K � g{:e\ � ± » ] � �
B�<qµ 	;¬C�D6�¹;�\º�K1, d ¸Z�9�

OYx9�p�0& AN	Qv � u"�c��� ] t�	��®�MyE���� °P� ºX�rMY� &m�F@ * �I1C� �rº"��r�f��O
x�8;:=< *&�@�V� �@D� /¡�,E ±£¢c¤ ¸§�5¥
�mu
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Mc¦`�

¯±°³²´°¶µ ·F�F¸	¹Pº���¸
�
�9º * � ° [ o  :J�OQP °yz ��[�E6�y»:,"¼=, 2@½¾z ��[yE7¿ G]À�k:, d ¯I<Z= � �ÂÁ ��¿

z ��[yE�³ �>G�k�, d ¯~<Z=/Ã���Ä9� zwÅ [�EN³ ]"Æ � � ��m���

ÇCÈPÉÈ"ÊcË	ÌpÍPÎ�Ï Ð Ñ;Ò Ó/È¾Ô-Õ
B��Ö<�6 z J o KFS�J;[ ]�� ¦ ��× G´ÀØk9,ed�¿P»�,&¼�, 2c½¾z5Å [�E *&×XÙ�Ú MPDV c¡1,lEP¿

?�28] �l¦QAD&��9� «"¬Ûr±&Û À��'Ü ]£Ý ¸��Z��¿ z£Å [yE *Q�c���X×&ÞCß RIà@á �
]�� ¦ � � ? 2
o0&�x&DV C¡ ,E ±5×�â ��ã ¢c¤ ¸Z�p¥IäruAvA�7¿�º ×@Û@� ¿Z§EOcb=åçæ>è¡K)èQ� ]7* ©cª #Cécêy«X¬�±
�y¦��f��O�x z£Å [�E7¿�ë ± < / ¹ o f�h ]  Yf�P×Iì �lí�¸Z�����7�5T7UZºwv��f� �$& AQî Æ
� �*wï ��¸m���



À�� »�� ���·�E�QM�K�� ��� ¿������ À�Ü

0
1

T
D

I

T
D

O

NDO

Si
n

T
C

K

D Q

EN

Shift reg

D Q

EN

E
N

2

Update reg

E
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1

SL1 = ShiftDR

EN1 = (mRead + mWrite) 
        & (ShiftDR + CaptureDR)

EN2 = mWrite & UpdateDR
} user defined

register (RW)

SL1 = Shift IR

EN1 = (ShiftDR + CaptureDR)

EN2 = UpdateIR

Instruction
register (RW)}

Û À��'Ü �H��,�E zwÅ	� E ¯ G´À k:,�
`»9,&¼=, zwÅ	� E × � °�� �  :J1OQP °�z5Å� E�³
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SL1 = mRead & ShiftDR
EN1 = mRead & (ShiftDR + CaptureDR)

Û�zN{���� U}klE z5Å� E @��yk*k�
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zX� � z�� n � orq������JV��

�
	 ×����� ¿��� @¡�k���u����m�Ev�¿lî-x�¦��y^��-� «P¬�Û��IÛ�zN{�� î Ý vR5}6Qî�����7����
;"×�� � �"!���#Nå��=æ%$ D)è ����¿42	.Pî × �&#('�¿ � O�Q*) � Å	;+� �&�$¿wëiu-, QP�/.�

¯±°³²´°�¯ 0�13254 ¹Pº64s¸
�87 � ��9pÅ-� � �;: ª�¿	U ��7�� @ o=<>�%#PB7¿g�r� � × �P�"!gu;?A@�îCB�D+E��g2:.Xî × s*U ��7
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Test Logic Reset
(f:1111)

Run Tet/Idle
(7:0111)

Select DR-Scan
(6:0110)

Capture-DR
(5:0101)

Shift-DR
(4:0100)

Exit1-DR
(3:0011)

Pause-DR
(2:0010)

Exit2-DR
(1:0001)

Update-DR
(0:0000)

Select IR-Scan
(e:1110)

Capture-IR
(d:1101)

Shift-IR
(c:1100)

Exit1-IR
(b:1011)

Pause-IR
(a:1010)

Exit2-IR
(9:1001)

Update-IR
(8:1000)
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A1 A2
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out
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         + C1 & A1 &  B1
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C2C0
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