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.  Summary Table

Parameter Tolerance

1. Gross Functionality Passed 300 krad (SiO2)

2. Power Supply Current (ICCA/ICCI) Passed 300 krad (SiO2)

3. Input Threshold (VTIL/VIH) Passed 300 krad (SiO2)

4. Output Drive (VOL/VOH) Passed 300 krad (SiO2)

5. Propagation Delay Passed 300 krad (SiO2) for 10% degradation criterion
6. Transition Characteristics Passed 300 krad (SiO2)

Il.  Total lonizing Dose (TID) Testing

This testing is designed on the base of an extensive database (see TID data of antifuse-based FPGAs at
http://www.klabs.org and http://www.microsemi.com/soc) accumulated from the TID testing of many
generations of antifuse-based FPGAs.

A. Device-Under-Test (DUT) and Irradiation Parameters

Table 1 lists the DUT and irradiation parameters. During irradiation, each input and most of the output is
grounded through a 1 MQ resistor; during annealing, each input or output is tied to the ground or VCCI
with a 2.7 kQ resistor. Appendix A contains the schematics of the irradiation-bias circuit.

Table 1 DUT and Irradiation Parameters

Part Number RTAX2000S
Package CQ352

Foundry United Microelectronics Corp.
Technology 0.15 um CMOS

DUT Design TOP_AX2000S_TID

Die Lot Number DHP2T1

Quantity Tested 6

300 krad(SiO02): 2352, 2353
200 krad(SiO2): 2338, 2342
100 krad(SiO2): 2326, 2332

Serial Number

Radiation Facility Defense Microelectronics Activity
Radiation Source Co-60

Dose Rate (+5%) 10 krad(SiO2)/min
Irradiation Temperature Room

Irradiation and Measurement Bias (VCCI/VCCA) Static at 3.3 V/1.5V

Page 3 of 49
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B. Test Method

¥ §

1. Pre-Irradiation Electrical Tests

Y

2. Radiate to Specific Dose

l

3. Post-Irradiation Functional Test

Fail

Redo Test Using Less Total Dose

A

Pass
Y

4. Post-Annealing Electrical Tests

Figure 1 Parametric Test Flow Chart

The test method generally follows the guidelines in the military standard TM1019.8. Figure 1 is the flow
chart describing the steps for functional and parametric tests, irradiation, and post-irradiation annealing.

The accelerated aging, or rebound test mentioned in TM1019.8, is unnecessary; because there is no
adverse time-dependent effect (TDE) in Microsemi products manufactured by deep sub-micron CMOS
technologies. Elevated temperature annealing basically reduces the effects originating from radiation-
induced leakage currents. As indicated by test data in the following sections, the predominant radiation
effects in RTAX2000S are due to radiation-induced leakage currents.

Room temperature annealing is performed in this test; the duration is approximately 7 days.

Page 4 of 49
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C. Design and Parametric Measurements

The DUT uses a high utilization, generic design (TOP_AX2000S_TID) to evaluate total dose effects for
typical space applications. Appendix B contains the schematics and Verilog files of this design.

Table 2 lists measured electrical parameters and the corresponding logic design. The functionality is
measured on the output pin (O_BS) of a combinational buffer-string with 14,000 buffers, output pins
(O_ANDP_CLKF, O_ORP_CLKF, O_FF_CLKF, O_ANDC_CLKF, O_ORC_CLKF, O_ANDP_CLKG,
O_ORP_CLKG, O_FF_CLKG, O_ANDC_CLKG, O_ORC_CLKG, O_ANDP_CLKH, O_ORP_CLKH,
O_FF_CLKH, O_ANDC_CLKH, O_ORC_CLKH, O_ANDP_HCLKA, O_ORP_HCLKA, O_FF_HCLKA,
O_ANDC_HCLKA, and O_ORC_HCLKA) of four (4) shift registers with 10,728 bits total, and half of the
output pins (OUTXO0, OUTX1, OUTX2, OUTX3, OUTX4, OUTX5, OUTX6 and OUTX7) of the embedded
RAM configured as 16Kx16.

ICC is measured on the power supply of the logic-array (ICCA) and I/O (ICCI) respectively. The input
logic threshold (VIL/VIH) is measured on single-ended inputs EN8, DA, 10_11, I0_12,10_13,10_14, 10_15
and IO_16, and also on differential inputs DIO_I1P, DIO_I2P, DIO_I3P, DIO_l4P, DIO_I5P, DIO_I6P and
DIO_I7P. The differential inputs are configured as LVPECL instead of LVDS; because LVPECL using
3.3 VDC, is worse than LVDS which uses 2.5 VDC. During the measurement on the differential inputs,
the N (negative) side of the differential pair is biased at 1.8 V. The output-drive voltage (VOL/VOH) is
measured on QA0 and YQO. The propagation delay is measured on the output (O_BS) of the buffer
string; the definition is the time delay from the triggering edge at the CLOCK input to the switching edge
at the output O_BS. Both the delays of low-to-high and high-to-low output transitions are measured; the
reported delay is the average of these two measurements. The transition characteristics, measured on
the output O_BS, are shown as oscilloscope captures.

Table 2 Logic Design for Parametric Measurements

Parameters Logic Design

All key logic functions (O_BS, O_ANDP_CLKF, O_ORP_CLKF, O_FF_CLKF,
O_ANDC_CLKF, O_ORC_CLKF, O_ANDP_CLKG, O_ORP_CLKG, O_FF_CLKG,
O_ANDC_CLKG, O_ORC_CLKG, O_ANDP_CLKH, O_ORP_CLKH, O_FF_CLKH,
O_ANDC_CLKH, O_ORC_CLKH, O_ANDP_HCLKA, O_ORP_HCLKA,
O_FF_HCLKA, O_ANDC_HCLKA, and O_ORC_HCLKA), and outputs of embedded
RAM (OUTX0, OUTX1, OUTX2, OUTX3, OUTX4, OUTX5, OUTX6 and OUTX7)

2.1CC (ICCA/ICCI) DUT power supply

Single ended inputs (EN8/YQO, DA/QAO, 10_I1/10_01, I0_I2/10_02, 10_I3/10_03,
10_14/10_04,10_I5/10_05, 10_I6/10_06), and differential inputs (DIO_I1P/DIO_O1,
DIO_[2P/DIO_02, DIO_I3P/DIO_O3, DIO_I4P/DIO_04, DIO_I5P/DIO_O5,
DIO_I6P/DIO_06, DIO_I7P/DIO_O7)

1. Functionality

3. Input Threshold (VIL/VIH)

4. Output Drive (VOL/VOH) Output buffer (EN8/YQO, DA/QAOD)
5. Propagation Delay String of buffers (CLOCK to O_BS)
6. Transition Characteristic String of buffers output (O_BS)

Page 5 of 49
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lll. Test Results
A. Functionality

Every DUT passed the pre-irradiation and post-annealing functional tests. The as-irradiated DUT is
functionally tested on the output (O_FF_HCLKA) of the largest shift register.

B. Power Supply Current (ICCA and ICCI)

Figure 2 through Figure 7 plot the influx standby ICCA and ICCI versus total dose for each DUT. The post-
annealing ICC for four different bit patterns, all '0', all '1', checkerboard and inverted-checkerboard, in the

RAM are basically the same.

Table 3 summarizes the pre-irradiation, post-irradiation right after irradiation and before anneal, and post-
annealing ICCA and ICCI data.

Table 3 Pre-Irradiation, Post Irradiation and Post-Annealing ICC

1-06-12020 rev O

ICCA (mA) ICCI (mA)
DUT Total Dose
Pre-irrad Post-irrad Post-ann Pre-irrad Post-irrad Post-ann
2326 100 krad 2.7 11.3 10.2 28.8 101 97.4
2332 100 krad 1.9 2.4 1.8 28.2 29.4 28.7
2338 200 krad 2.1 4.5 2.0 28.9 58.9 39.8
2342 200 krad 1.7 3.3 1.7 28.2 51.3 36.2
2352 300 krad 2.7 20.8 9.0 27.4 169 97.0
2353 300 krad 2.0 57.3 4.8 28.0 124 54.7
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RTAX2000S-CQ352 DHP2T1 DUTH: 2352
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Figure 2 DUT 2352 Influx ICCA and ICCI
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Figure 3 DUT 2353 Influx ICCA and ICCI
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RTAX20005-CQ352 DHP2T1 DUT#: 2353
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Figure 5 DUT 2342 Influx ICCA and ICCI
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RTAX20005-CQ352 DHP2T1 DUT#: 2326
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Figure 7 DUT 2332 Influx ICCA and ICCI
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C. Single-Ended Input Logic Threshold (VIL/VIH)

Table 4a through Table 4c list the pre-irradiation and post-annealing single-ended input logic thresholds.
All data are within the specification limits. The post-annealing shift in every case is very small.

Table 4a Pre-Irradiation and Post-Annealing Input Thresholds

DUT 2352 (300 krad) 2353 (300 krad)

) Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
nputPn VIL (mV) VIH (mV) VIL (mV) VIH (mV)
DA 1400 1385 1370 1370 1395 1385 1370 1365
EN8 1360 1355 1370 1370 1355 1365 1370 1365
10_1_6 1370 1365 1375 1370 1365 1380 1370 1365
10_1_5 1365 1350 1380 1380 1360 1375 1380 1375
10_1_4 1370 1365 1380 1375 1365 1365 1370 1370
10_1_3 1330 1330 1400 1415 1325 1335 1400 1385
10_1_2 1370 1365 1390 1390 1365 1360 1385 1385
10_1_1 1370 1365 1385 1380 1360 1365 1385 1375

Table 4b Pre-Irradiation and Post-Annealing Input Thresholds

DUT 2338 (200 krad) 2342 (200 krad)

] Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
inputPin VIL (mV) VIH (mV) VIL (mV) VIH (mV)
DA 1405 1400 1375 1370 1390 1385 1370 1375
EN8 1365 1360 1380 1370 1355 1365 1350 1375
10_1_6 1375 1375 1370 1375 1365 1380 1370 1375
10_1_5 1370 1355 1390 1385 1360 1375 1375 1385
10_1_4 1375 1365 1380 1370 1365 1355 1370 1375
10_1_3 1335 1335 1405 1405 1330 1330 1400 1410
10_1_2 1370 1370 1395 1395 1360 1355 1385 1400
10_1_1 1370 1365 1390 1385 1365 1360 1385 1390

Table 4c Pre-Irradiation and Post-Annealing Input Thresholds

DUT 2326 (100 krad) 2332 (100 krad)

) Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
nputein VIL (mV) VIH (mV) VIL (mV) VIH (mV)
DA 1400 1400 1370 1370 1395 1390 1365 1365
EN8 1365 1355 1375 1370 1355 1340 1370 1365
10_1_6 1370 1370 1365 1370 1375 1365 1370 1365
10_1_5 1365 1370 1385 1380 1360 1350 1380 1375
10_1_4 1370 1370 1380 1370 1365 1360 1370 1370
10_1_3 1335 1335 1400 1400 1325 1330 1395 1395
10_1_2 1365 1365 1390 1390 1360 1360 1385 1380
10_1_1 1370 1365 1385 1380 1355 1360 1380 1375
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D. Differential Input (LVPECL) Threshold Voltage (VIL/VIH)

Table 5a through Table 5c list the LVPECL differential input threshold voltage changes due to irradiations.
All pins show negligible changes, and all the data are within the specification.

Table 5a Pre-Irradiation and Post-Annealing Differential Input Thresholds

DUT 2352 (300 krad) 2353 (300 krad)

) Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
nputPn VIL (mV) VIH (mV) VIL (mV) VIH (mV)
DIO_IP_1 1790 1795 1790 1790 1790 1790 1785 1785
DIO_IP_2 1785 1785 1785 1785 1785 1785 1790 1790
DIO_IP_3 1795 1795 1790 1790 1790 1790 1785 1785
DIO_IP_4 1775 1775 1785 1780 1785 1785 1790 1790
DIO_IP_5 1790 1790 1785 1785 1795 1795 1790 1790
DIO_IP_6 1780 1780 1790 1790 1790 1790 1795 1795
DIO_IP_7 1795 1795 1795 1795 1795 1795 1795 1795
DELETE 1370 1365 1390 1385 1375 1370 1390 1385

Table 5b Pre-Irradiation and Post-Annealing Differential Input Thresholds
DUT 2338 (200 krad) 2342 (200 krad)

] Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
inputPin VIL (MV) VIH (mV) VIL (MV) VIH (mV)
DIO_IP_1 1790 1790 1790 1790 1795 1790 1790 1790
DIO_IP_2 1790 1790 1790 1795 1795 1795 1795 1795
DIO_IP_3 1795 1795 1790 1790 1795 1795 1790 1790
DIO_IP_4 1785 1790 1790 1790 1785 1785 1790 1790
DIO_IP_5 1795 1795 1790 1790 1795 1795 1790 1790
DIO_IP_6 1785 1785 1795 1795 1785 1785 1790 1795
DIO_IP_7 1795 1795 1795 1795 1795 1795 1790 1790
DELETE 1370 1365 1395 1385 1375 1370 1395 1390

Table 5¢ Pre-Irradiation and Post-Annealing Differential Input Thresholds
DUT 2326 (100 krad) 2332 (100 krad)

) Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann Pre-Irrad Post-Ann
nputein VIL (mV) VIH (mV) VIL (mV) VIH (mV)
DIO_IP_1 1790 1790 1785 1785 1790 1790 1785 1785
DIO_IP_2 1790 1790 1790 1790 1785 1790 1790 1790
DIO_IP_3 1800 1800 1795 1795 1795 1795 1790 1790
DIO_IP_4 1785 1785 1790 1790 1785 1785 1790 1790
DIO_IP_5 1790 1790 1785 1785 1790 1790 1785 1785
DIO_IP_6 1785 1785 1790 1790 1785 1780 1790 1790
DIO_IP_7 1795 1795 1790 1790 1795 1795 1785 1790
DELETE 1375 1375 1395 1390 1370 1365 1385 1385

1-06-12020 rev O

Page 11 of 49




& Microsemi

Total lonizing Dose Test Report Rev. 0
T — No. 21T-RTAX2000S-CQ352-DHP2T1
E. Output-Drive Voltage (VOL/VOH)
The pre-irradiation and post-annealing VOL/VOH are listed in Tables 6 and 7. The post-annealing data
are within the specification limits.
Table 6 Pre-Irradiation and Post-Annealing VOL (mV) at Various Sinking Current
2352 (300 2353 (300 2338 (200 2342 (200 2326 (100 2332 (100
(Szﬁtlrr:rll?g Pin\DUT krad) krad) krad) krad) krad) krad)
Pre- | Post- Pre- Post- Pre- Post- | Pre- | Post- Pre- Post- | Pre- | Post-
rad an rad an rad an rad an rad an rad an
1 mA QA0 8 8 8 8 8 10
YQO 8 8 8 8 9 8 8 9 8
12 mA QA0 92 89 97 89 98 90 97 90 99 91 113 90
YQO 98 96 97 97 99 98 98 97 98 98 97 97
20 mA QA0 154 150 163 150 163 151 162 150 165 153 184 151
YQO 164 160 162 161 165 163 163 162 164 164 162 162
50 mA QA0 393 381 415 381 415 383 414 383 420 389 465 384
YQO 416 407 412 408 419 414 414 412 417 418 411 413
100 mA QA0 836 808 881 809 880 813 877 812 891 827 980 817
YQO 881 860 873 864 886 875 876 870 882 884 870 873
Table 7 Pre-Irradiation and Post-Annealing VOH (mV) at Various Sourcing Current
2352 (300 2353 (300 2338 (200 2342 (200 2326 (100 2332 (100
(Szﬁtlrr:rll?g Pin\DUT krad) krad) krad) krad) krad) krad)
Pre- | Post- Pre- Post- Pre- Post- | Pre- | Post- Pre- Post- | Pre- | Post-
rad an rad an rad an rad an rad an rad an
1 mA QA0 3290 | 3285 3290 3285 3290 3287 | 3290 | 3287 3289 3289 | 3289 | 3289
YQO 3288 | 3284 3288 3284 3287 3285 | 3287 | 3285 3287 3287 | 3287 | 3287
8 mA QA0 3222 | 3217 3219 3216 3219 3219 | 3218 | 3218 3218 3220 | 3217 | 3220
YQO 3217 | 3213 3217 3212 3217 3214 | 3217 | 3214 3217 3215 | 3218 | 3215
20 mA QA0 3104 | 3097 3095 3097 3096 3099 | 3095 | 3098 3094 3100 | 3091 | 3100
YQO 3094 | 3089 3095 3087 3094 3089 | 3094 | 3089 3095 3090 | 3095 | 3091
50 mA QA0 2793 | 2781 2771 2780 2774 2786 | 2769 | 2780 2769 2784 | 2764 | 2784
YQO 2773 | 2764 2776 2760 2773 2761 | 2775 | 2762 2775 2764 | 2776 | 2766
100 mA QA0 2182 | 2160 2139 2155 2150 2171 | 2134 | 2153 2138 2164 | 2136 | 2163
YQO 2151 | 2132 2156 2124 2153 2127 | 2154 | 2126 2157 2132 | 2158 | 2133

1-06-12020 rev O
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F. Propagation Delay
The propagation delay was measured in-situ, post-irradiation, and post-annealing. The results are plotted
in Figure 8, and listed in Table 8. As shown in Figure 8, the propagation delay moves with the total dose,
but the change is small throughout the irradiation. Referring to influx static current plots (Figure 2 through
Figure 7), a device probably heats up as the dose increases. The rising temperature could be the root
cause of the increasing trend at high doses. The post-annealing data, on the other hand, show decreased

delay in every case.

The radiation delta in every case is well within the 10% degradation criterion. The user can take the worst

case for the design margin consideration.

RTAX2000S CQ352 DHP2T1
7.6
7.4 /\
7.2 —— —
w70
7 — ‘ N
8 6.8 @
—
6.6 X
6.4
6.2 T T T T 1
Pre-Irrad 100 krad 200 krad 300 krad  Post-Anneal
Total Dose

«===2352 300krad
=fi—2353 300krad
==f=2338 200krad
e=6=2342 200krad
==i=2326 100krad
=®-2332 100krad

Figure 8 In-Situ Propagation Delay versus Total Dose
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Table 8 Radiation-Induced Propagation Delay Degradations
Delay (us)
DUT Total Dose Pre-rad 100 krad 200 krad 300 krad Post-ann
2352 300 krad 6.93 6.93 6.94 7.22 6.89
2353 300 krad 7.10 7.09 7.10 7.37 6.99
2338 200 krad 6.73 6.71 6.74 - 6.65
2342 200 krad 7.16 7.15 7.16 - 7.06
2326 100 krad 6.63 6.69 R _ 6.64
2332 100 krad 6.87 6.86 - - 6.81
Radiation A (%)
DUT Total Dose Pre-rad 100 krad 200 krad 300 krad Post-ann
2352 300 krad - -0.07% 0.14% 4.18% -0.65%
2353 300 krad - -0.14% 0.00% 3.88% -1.48%
2338 200 krad - -0.22% 0.15% - -1.19%
2342 200 krad - -0.21% 0.00% - -1.40%
2326 100 krad - 0.83% . . 0.08%
2332 100 krad - 20.22% . . 20.87%

1-06-12020 rev O
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G. Transition Characteristics

Figure 9a to Figure 20b show the pre-irradiation and post-annealing transition edges. In each case, the
radiation-induced transition-time degradation is insignificant.
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Figure 9a DUT 2352 Pre-Irradiation Rising Edge
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Figure 9b DUT 2352 Post-Annealing Rising Edge
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Figure 10a DUT 2353 Pre-Irradiation Rising Edge

File Control Setup Trigger Measure Analyze Utilities Help 3 Sep 2021 5:52 AM

0 GSafs 1.080 kpts

Tl eelo Byl EEREE -~

i ) -2 Rise time(ls) V max() Frequency( +)
Current r Sour ] Sour ff
M an o e e L e e e
Min -
B i bttt sttt sttt i bt I B Tathtislae ris s Sttt

1-06-12020 rev O

Figure 10b DUT 2353 Post-Annealing Rising Edge

Page 16 of 49




"-ﬂl- - -
S Microsemi Total lonizing Dose Test Report
A5 MicracHe - No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s 1.00 kpts

Tk eeo &

WEE) =============== ========
Min -
WER] =========2==22= ==c=======

17 Jun 2021 3:02 AM

ATime(1-2) Rise time(le) V max() Frequency( +)
Current Source off Source off Source off Source off

Figure 11a DUT 2338 Pre-Radiation Rising Edge

File Control Setup Trigger Measure Analyze Utilities Help

0 GSa/s 1.80 kpts

"5E el &

ATime(1-2) Rise time(ls) V max( )
Current S0UTrc 50U T Source

T T SlEke
Min -
Max --

Figure 11b DUT 2338 Post-Annealing Rising edge

1-06-12020 rev O

3 Sep 2021 5:13 AM

Page 17 of 49




& Microsemi

e,
A MecRocHIE

Total lonizing Dose Test Report Rev. 0
No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help 17 Jun 2021 3:03 AM

B GSa/s

TEL el

1.00 kpts

) - Rise time(le) V max( ') Frequency( - +)
Current r r Source off Source off Source off
WEIREN ====2==2222222= ===255°5232535% =I5353225533595 SSoSSsSsIososos SIss
Min -
Max -

Figure 12a DUT 2342 Pre-Irradiation Rising Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s

TEL @00 Held MR-~ ™ SR )

Measurements ‘ Markers | Status | Scales

3 Sep 2021 5:46 AM

1.00 kpts

) ATime(1-2) Rise time(le) V omax() Frequency( +)
Current Source off Source off Source off Source off
[ZEM =============== =============== =============== =============== ======
Min -
[[7f] ==s======o=ssss osssssssssssoss ssssssssssscsso sssssosssosssss osssosss

Figure 12b DUT 2342 Post-Annealing Rising Edge

Page 18 of 49




& Microsemi

e,
b MicrocHIE

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

[f &3

(==

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s

1.88@ kpts

) ATime(1-2) Rise time(le) V max()
Current Source off Source off Source off
WERM s s s s e e a ol et Tl
Min -
B R et hh i o et et s ety AR retatb i ogarrie

17 Jun 2021 2:57 AM

Frequency( +)
Source off

Figure 13a DUT 2326 Pre-Irradiation Rising Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

B GSa/s

1.08 kpts

"6 ee0 &

Current
B T At o

Min -

Max

Figure 13b DUT 2326 Post-Annealing Rising Edge

3 Sep 2021 5:05 AM

Page 19 of 49




& Microsemi

e,
A MecRocHIE

Total lonizing Dose Test Report Rev. 0

No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s 1.00 kpts

it T
Tk eeo &
Measurements ‘ Markers | Status | Scales
Current Source D;.f
B b
Min -
et ttbeluall sttt bristi il e atioot Gl

17 Jun 2021 3:00 AM

AT 2) Rise time(ls) V max() Frequency( +)

Source off Source Sour off

Figure 14a DUT 2332 Pre-Irradiation Rising Edge

|T =]

(o] |50

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

0 GSa/s 1.80 kpts

Figure 14b DUT 2332 Post-Annealing Rising Edge

3 Sep 2021 5:07 AM

Rise time(le) V max(

Page 20 of 49




& Microsemi

e,
b MicrocHIE

Total lonizing Dose Test Report Rev. 0
No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help 17 Jun 2021 3:05 AM

GSa/s

Tk e/elo G

Measurements ‘ Markers | Status | Scales

1.80 kpts

ATi 2) ATime(1-2) Rise time(le) V max() Frequency( +)
Current Source off Source off Source off Source off Source off
Mean --- = ===
Min -
WER] =========2=222= ==c======= = =======2====3==5= =======5======== ====53===3=52==

Figure 15a DUT 2352 Pre-Radiation Falling Edge

File Control Setup Trigger Measure Analyze Utilities Help

iSa/s

3 Sep 2021 5:50 AM

1.00 kpts

2 ATime(1-2) Rise time(le) V max( ') Frequency( +)
Current S0urc Source off Source off Source off
B R 2iEEE
Min -
B Sttt taeha At dbeeiait el Rl ttahtebiutaat bttt i bt st

1-06-12020 rev O

Figure 15b DUT 2352 Post-Annealing Falling Edge

Page 21 of 49




& Microsemi

e,
A MecRocHIE

Total lonizing Dose Test Report Rev. 0

No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help

0 GSa/s

TEL el

17 Jun 2021 3:07 AM

1.00 kpts

Rise time(le)
Source off

V max( ) Frequency( - +)
Source off Source off

Current
Mean --
Min -
Max -

Figure 16a DUT 2353 Pre-Irradiation Falling Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s

Tk elelo] G

3 Sep 2021 5:52 AM

1.00 kpts

Rise time(ls)
Source off

V max() Frequency( +)
Source off Source off

Current
Mean --
Min -
MO e bttt

Figure 16b DUT 2353 Post-Annealing Falling Edge

Page 22 of 49




& Microsemi

e,
b MicrocHIE

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

File Control Setup Trigger Measure Analyze Utilities Help

GSa/s

1.80 kpts

TSk eeo Esl

Measurements ‘ Markers | Status | Scales

A 2) ATime(1-2) Rise time(ls) V max()
Current Source off Source off Source off Sou

B TEE

Min -

RN EEE S s s s s s e S bt eyt b

17 Jun 2021

Frequency( +)
Source off

Figure 17a DUT 2338 Pre-Irradiation Falling Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

b GSa/s

1.08@ kpts

"6 eed &

Current
T e el

Min -

Max

Figure 17b DUT 2338 Post-Annealing Falling Edge

3 Sep 2021 5:13 AM

Page 23 of 49




"-ﬂh - -
&> Microsemi Total lonizing Dose Test Report Rev. 0
A3\ MicrocHie - No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help 17 Jun 2021 3:04 AM

|T &)

¥ ]

-2 Rise time(ls) V max() Frequency( +)
Current Sour Source off Source off

B b

Min -

R ittt bty it e i ittt Crbead Dbt

Figure 18a DUT 2342 Pre-Irradiation Falling Edge

File Control Setup Trigger Measure Analyze Utilities Help 3 Sep 2021 5:46 AM

56 eleo] &

Rise time(le) V max( )
Source off

Figure 18b DUT 2342 Post-Annealing Falling Edge

Page 24 of 49
1-06-12020 rev 0




& Microsemi

e,
b MicrocHIE

Total lonizing Dose Test Report Rev. 0
No. 21T-RTAX2000S-CQ352-DHP2T1

File Control Setup Trigger Measure Analyze Utilities Help 17 Jun 2021

GSa/s

Tk e/elo G

Measurements ‘ Markers | Status | Scales

1.80 kpts

ATi 2) ATime(1-2) Rise time(le) V max() Frequency( +)
Current Source off Source off Source off Source off Source off
Mean --- = ===
Min -
WER] =========2=222= ==c======= = =======2====3==5= =======5======== ====53===3=52==

Figure 19a DUT 2326 Pre-Irradiation Falling Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

B GSa/s

T5E @@l &

3 Sep 2021 5:06 AM

1.00 kpts

Rise time(le) V max( ') Frequency( +)
Current Source off Sour off
AEAETN =============== ==== = =============== =============== ===============
Min -
Max

Figure 19b DUT 2326 Post-Annealing Falling Edge

Page 25 of 49




& Microsemi

e,
A MecRocHIE

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

[f &2

]

File Control Setup Trigger Measure Analyze Utilities Help

oo

ATime(1-2) Rise time(le) V max()
Current 50U off Source off Source off

B L b b e e e

Min -

A R ittt e attihel v bttty s inist st icirhi b il iyttt

17 Jun 2021 3:00 AM

Frequency( +)

Figure 20a DUT 2332 Pre-Irradiation Falling Edge

1-06-12020 rev O

File Control Setup Trigger Measure Analyze Utilities Help

b GSa/s

1.00 kpts

T35 eleo] &

Rise time(le) V max( )
Current
Mean - e T T D O
Min -
e ottt ds ki othciotie i s Sh i et bt tiate ittt E ettt

Figure 20b DUT 2332 Post-Annealing Falling Edge

3 Sep 2021 5:08 AM

Page 26 of 49




& Microsemi Total lonizing Dose Test Report Rev. 0
& £\ MicrocHie Compary No. 21T-RTAX2000S-CQ352-DHP2T1

Appendix A: DUT Bias

A
T e b=t ouTKis [0l
£ FeEL oUTH1a -
=2 E ok CUTH13 [
pra A olUTHZ
=2 m_EN oUTHT [l
£ 7 cuTHin -
| FEAD ] e
131w oUTHoE
e WRITE oo s
s | 2E
CUTHDE A=
CUTX [
ClUTHD AR
oo e
CUTXD [
oUTron -
ags | o _ -
123 ] o CoRE_ N CLOCHE_ouUT -
137 | oy ooKFE N CLOCKFE_oUT (125
;,E— CLOCHE N CLOCKG_OUT ol
1823 cLooRHN CLOCKS_DUT (et
HCLOCKA_IN oo E—
23] | oaoim C_0 e
2212z oo [Fe—
I {ca o4 —-3—25
T o1 o_os .
o2 ooos
=l ono_o1 H—
FEN T mo_oz [ —
£ 10 mo_oE —
e aE e
DIT_1N DIO_0S
‘E,L DIC_1F e
24 Dio_[o oo i
oio_F O AMDE_CLwF 2l
2] oio_ D_ANDC_ DG [
% DiC_38 C_ANDC_CLKH 8-
22 oo C_ANDC_HCLY (i
2| DioWe CLAMDF_CLWF -
2 oio_is O ANDE_GLss [t
DIC_I5F C_AMDF_CLI- 2
e C_AMDP_HoLY, [
] O_ORC_CLRF S5
E__L DG [TM O_OR, CLMG [-aati—
oiC_7e CLORC_CLKH FE—
TR RCLRA (238
C_CRP_CLNF [
O CRF_CLNG |52 -
[ I
o_FR= Aciica | 22
O_FF_CLRE -
O FF_ oG [-as -
O_FF_CLKH
O_FF_AZLKA | 232 .
oy T
o E
o | 338
oAz =1
oo e
[aT) -
oz 200
Yoz i
Vi | 204
s
voe |23
o
RTAXS_TID

Figure Al I/O Bias During Irradiation

Page 27 of 49
1-06-12020 rev 0




Total lonizing Dose Test Report Rev. 0
a AT\ Micracwie cormipan No. 21T-RTAX2000S-CQ352-DHP2T1
e WOOA
uzE
WOTAL GHDA
14 vooaz GHOZ [
WDCAS GNDE [
o vooa aNo4 2
S vooas GHDE [
g | MEEAs GNDE [
L vooa7 e ——
14 vooas GHDS [EE—
20 oA GNDE oL
1 wooAll T e
e R GNOAA
WOCALZ anpiz [B——
o GhD1z L2
=2 vocAld GHOH4
f— 1 uncaiz T e ——
| T By o I
WETAIS GHDHE
22 yooary GRDAT (3L
ey RERT GHDME [
22 | yooats e o —
2| wooam Gz
£ woooad el
I 1 Pyt el
= -D:E-'q.:: -:hD'..f o
L voooas GhD23 12
2 ooom GNO2Y [t
o 112{ 5D e e
LT vocnas GHOE [
I B e [
prevey IS GhO2E [
L WCCDAS GHOZE s
=2 JCCOAID GhOED
— R GhOE e
I8 wooow2 GhOID e —————————4
IE ] yoooaia hIEE mE—
21 oopatd GND34 e
e — e A e e
fb———=8 ot GRDEE
—— 22 woooadT GNDET [a————————
——————— | occomae GhOEE e
2 oTOAS GhD3% 22
f——3& lurcpa GO0 222
——— 2 wocoas GhHD2d [
e e e e
WOCOAZ T e
o R B
2 wooipo GND#E A—————
—_— T e
34 vcomm GhDeT 2R 1
2 wooiBt e e e ——
& woopz Ghpeg (SE——————
e A A Ghoso -3
WOCIEE GNDE 22
—_—eE T GRDEZ [
2 wooEn GHDSE A———————
.—zl I1:5_‘IB-“1 EhD’iﬂ _E;.
o | ¥CCIEs GHOES [oas
L yooigis T o
| I b
2 wooiEs
212 1 etiess TRe- Al — 4
) ooies
R ——r e N
WOIE3
—E:_ |-y
| I ity
1 ooiEsz
L vooiesa
L womiee
22| WoTiBez
WOTIEE3
2] woriesa
- vooiees
20 JCriBEE
2 wooiEsT
e
FTAEE_TIC,
Figure A2 Power Supply, Ground and Special Pins Bias During Irradiation
Page 28 of 49

1-06-12020 rev O




& Microsemi

a ﬁ\h‘lﬂ:mm COMmpany

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

Appendix B: DUT Design Schematics and Verilog Files

1-06-12020 rev O

E_OouT

CLOCK

A0

OLITBLE

b

o CLEBUF
HBLF

F

CEE_IN
L

oL

Page 29 of 49




Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Icroserri

: "'E‘ MiCRaCHIR

oM

i
1 ||m _| wo | O
OH MO0 D od AT I_.m
—{a

DHOONY O Oigag o 0 A Foni

ca

LEZs gz AT gL
g0 g0 g0 S0
Hanv —slany SNy oy
40 Lsa— —Juo 1S 40 15y— MO LS o
[HONY IOy I o g | o ; -
WM S0 Ovdeine O ,_ ' “ P P P 9
x I TR ey
.y ANEATIH
STl v ; o'
WIOH G000 Ovdgng 0 A ™3
]

13

MOH 20NV 07 Ozl 0 4T
¥

Page 30 of 49

1-06-12020 rev O



& Microsemi Total lonizing Dose Test Report Rev. 0

A SEE—— No. 21T-RTAX2000S-CQ352-DHP2T1
& Microsemi
CUTEL
Ql g R D _DP.aJ: 0_BS
UFFdpas

Page 31 of 49
1-06-12020 rev 0




Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

icrosemi

Mi

B g\wm'p_ NTIERATY

&

AT A pggdvd

Page 32 of 49

1-06-12020 rev O



Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Microsemi
a £ MicrocHe ¢

&

LndNIo3dAT

N9

o R B P d0v
LNdNI03dAT

HOv

Y = B g P d0v
LndNI03dAT

NOvYd

g B ekl
LndNIo3dAT

NOvg

I B ekl
LN o34m0

NOvg

oIl M T ekl
1NN 03400

| NOvg

0Ol Ovge T ekl
LNdNI 103400

NOvg

O T ekl

500

FO 0

£0°0
00

oo

n_.a.m_._“Hm_MJU a A manidvd
nimmﬂ ad A anamivE
nimmﬂ ad A aramivE
n_.a.mmllqu a A srgmve
Dimmﬂ a P Al e
n_.a.mw..n ad A anantlve

Page 33 of 49

1-06-12020 rev O



Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Icroserri

: "'E‘ MiCRaCHIR

oM

By
- - o U
HTIHOT Ovgg-n 0 A mIE
7
—a T
W100aNY O _ufJ.r-.un|}..uHMI
Y
AR 1 322
g0 —au0 =
T sw T sy Ja n
H 5 ot Sy— y L e -
—dONY D —ay  ¥g— dow AN Hi31
407240 Ovdgae 0 .4 J a ] [ ] uJ
x I_”_a& WiT4H00T2
ANTHD
—a
w._u|nmzd.|o|n,...m.ﬂm_m8n_|>ﬁﬁu]
v

LN 242072 n«mﬂ_. 2ins O

Page 34 of 49

1-06-12020 rev O



Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Microsemi
I "ﬂ\hucmm.

N

—n 7
s T aN wo O
MITIHOO  O¥grgan T AT IEd. ]
—a T
NI2aNYO Ovgea o @ APl
ca
EZLdd Zid
=0 0
2 1w 13 =
o ' — -
—dany 1o - L AW Wy310
R I R = .4 d 4 P 9
X %mﬂﬂi NTEMI00
~ — 0 e o
OHID dH0 0 O¥dhge 0 A S CE
W2 aNY O u,..mD.mEon_ }xﬁ.n
v

1N SHo0TD nqw_.H_. 2ins O

Page 35 of 49

1-06-12020 rev O



Rev. 0

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Icroserri

: "'E‘ MiCRaCHIR

oM

o I
OO0 LT & &:I%'m |
—a T
WITOONY G Qgm0 A TR
Ca
BTLdd L
—guo 410
AT g ]
= ] 1 - -
—gany 2 Oy 1 AW Y13
HAO 440 Ovdang O a : g P 9
=k I HAD0TD
= 4NFH12
- "t T A EEOS
HD dH0 0T Gvgm a0 & I_h_|.n —
HA1D AN O _uqu.mEon_ }ﬁﬁ.n
Y

LNCTHASOTD nd.m_.H_. 2ins O

Page 36 of 49

1-06-12020 rev O



& Microsemi

: "'ﬂ‘ MICROCHIP

Total lonizing Dose Test Report
No. 21T-RTAX2000S-CQ352-DHP2T1

Rev. 0

/I BUFF2p3k.v
“timescale 1 ns/100 ps

module BUFF2p3k (In, Out);
input In;

output Out;

wire x1/*synthesis syn_keep=1 alspreserve=1*/;
wire x2/*synthesis syn_keep=1 alspreserve=1*/;
wire x3/*synthesis syn_keep=1 alspreserve=1*/;
wire x4/*synthesis syn_keep=1 alspreserve=1*/;
wire x5/*synthesis syn_keep=1 alspreserve=1*/;
wire x6/*synthesis syn_keep=1 alspreserve=1*/;
wire x7/*synthesis syn_keep=1 alspreserve=1*/;

BUFF1k bufflk_1 (.In(In), .Out(x1));
BUFF1k bufflk 2 (.In(x1), .Out(x2));
BUFF50 buff3 (.In(x2), .Out(x3));
BUFF50 buff4 (.In(x3), .Out(x4));
BUFF50 buff5 (.In(x4), .Out(x5));
BUFF50 buff6 (.In(x5), .Out(x6));
BUFF50 buff7 (.In(x6), .Out(x7));
BUFF50 buff8 (.In(x7), .Out(Out));

endmodule

/l BUFF1k
“timescale 1 ns/100 ps

module BUFF1k (In, Out);
input In;

output Out;

wire x1/*synthesis syn_keep=1 alspreserve=1*/;
wire x2/*synthesis syn_keep=1 alspreserve=1*/;
wire x3/*synthesis syn_keep=1 alspreserve=1*/;
wire x4/*synthesis syn_keep=1 alspreserve=1*/;
wire x5/*synthesis syn_keep=1 alspreserve=1*/,
wire x6/*synthesis syn_keep=1 alspreserve=1*/;
wire X7/*synthesis syn_keep=1 alspreserve=1*/;
wire x8/*synthesis syn_keep=1 alspreserve=1*/;
wire x9/*synthesis syn_keep=1 alspreserve=1*/,
wire x10/*synthesis syn_keep=1 alspreserve=1*/;
wire x11/*synthesis syn_keep=1 alspreserve=1*/;
wire x12/*synthesis syn_keep=1 alspreserve=1*/;
wire x13/*synthesis syn_keep=1 alspreserve=1*/;
wire x14/*synthesis syn_keep=1 alspreserve=1*/;
wire x15/*synthesis syn_keep=1 alspreserve=1*/;
wire x16/*synthesis syn_keep=1 alspreserve=1*/;
wire x17/*synthesis syn_keep=1 alspreserve=1*/;
wire x18/*synthesis syn_keep=1 alspreserve=1*/;
wire x19/*synthesis syn_keep=1 alspreserve=1*/;
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BUFF50 buffl (.In(In), .Out(x1));
BUFF50 buff2 (.In(x1), .Out(x2));
BUFF50 buff3 (.In(x2), .Out(x3));
BUFF50 buff4 (.In(x3), .Out(x4));
BUFF50 buff5 (.In(x4), .Out(x5));
BUFF50 buff6 (.In(x5), .Out(x6));
BUFF50 buff7 (.In(x6), .Out(x7));
BUFF50 buff8 (.In(x7), .Out(x8));
BUFF50 buff9 (.In(x8), .Out(x9));
BUFF50 buff10 (.In(x9), .Out(x10));
BUFF50 buffl11 (.In(x10), .Out(x11));
BUFF50 buff12 (.In(x11), .Out(x12));
BUFF50 buff13 (.In(x12), .Out(x13));
BUFF50 buff14 (.In(x13), .Out(x14));
BUFF50 buff15 (.In(x14), .Out(x15));
BUFF50 buff16 (.In(x15), .Out(x16));
BUFF50 buff17 (.In(x16), .Out(x17));
BUFF50 buff18 (.In(x17), .Out(x18));
BUFF50 buff19 (.In(x18), .Out(x19));
BUFF50 buff20 (.In(x19), .Out(Out));
endmodule
/ BUFF50
“timescale 1 ns/100 ps
module BUFF50 (In, Out);
input In;
output Out;
wire x1 /*synthesis syn_keep=1 alspreserve=1*/;
wire X2 /*synthesis syn_keep=1 alspreserve=1*/;
wire x3 /*synthesis syn_keep=1 alspreserve=1*/;
wire x4 [*synthesis syn_keep=1 alspreserve=1*/;
wire x5 /*synthesis syn_keep=1 alspreserve=1*/;
wire x6/*synthesis syn_keep=1 alspreserve=1*/,
wire x7/*synthesis syn_keep=1 alspreserve=1*/,
wire x8/*synthesis syn_keep=1 alspreserve=1*/;
wire x9/*synthesis syn_keep=1 alspreserve=1*/;
wire x10/*synthesis syn_keep=1 alspreserve=1*/;
wire x11/*synthesis syn_keep=1 alspreserve=1*/;
wire x12/*synthesis syn_keep=1 alspreserve=1*/;
wire x13/*synthesis syn_keep=1 alspreserve=1*/;
wire x14/*synthesis syn_keep=1 alspreserve=1*/;
wire x15/*synthesis syn_keep=1 alspreserve=1*/;
wire x16/*synthesis syn_keep=1 alspreserve=1*/;
wire x17/*synthesis syn_keep=1 alspreserve=1*/;
wire x18/*synthesis syn_keep=1 alspreserve=1*/;
wire x19/*synthesis syn_keep=1 alspreserve=1*/;
wire x20/*synthesis syn_keep=1 alspreserve=1*/;
wire x21/*synthesis syn_keep=1 alspreserve=1*/;
wire x22/*synthesis syn_keep=1 alspreserve=1*/;
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wire x23/*synthesis syn_keep=1 alspreserve=1*/;
wire x24/*synthesis syn_keep=1 alspreserve=1*/;
wire x25/*synthesis syn_keep=1 alspreserve=1*/;
wire x26/*synthesis syn_keep=1 alspreserve=1*/;
wire x27/*synthesis syn_keep=1 alspreserve=1*/,
wire x28/*synthesis syn_keep=1 alspreserve=1*/,
wire x29/*synthesis syn_keep=1 alspreserve=1*/,
wire x30/*synthesis syn_keep=1 alspreserve=1*/,
wire x31/*synthesis syn_keep=1 alspreserve=1*/,
wire x32/*synthesis syn_keep=1 alspreserve=1*/,
wire x33/*synthesis syn_keep=1 alspreserve=1*/,
wire x34/*synthesis syn_keep=1 alspreserve=1*/;
wire x35/*synthesis syn_keep=1 alspreserve=1*/,
wire x36/*synthesis syn_keep=1 alspreserve=1*/,
wire x37/*synthesis syn_keep=1 alspreserve=1*/,
wire x38/*synthesis syn_keep=1 alspreserve=1*/,
wire x39/*synthesis syn_keep=1 alspreserve=1*/,
wire x40/*synthesis syn_keep=1 alspreserve=1*/,
wire x41/*synthesis syn_keep=1 alspreserve=1*/,
wire x42/*synthesis syn_keep=1 alspreserve=1*/,
wire x43/*synthesis syn_keep=1 alspreserve=1*/,
wire x44/*synthesis syn_keep=1 alspreserve=1*/,
wire x45/*synthesis syn_keep=1 alspreserve=1*/,
wire x46/*synthesis syn_keep=1 alspreserve=1*/,
wire x47/*synthesis syn_keep=1 alspreserve=1*/,
wire x48/*synthesis syn_keep=1 alspreserve=1*/,
wire x49/*synthesis syn_keep=1 alspreserve=1*/;

BUFF buffl ((A(In), .Y (x1));
BUFF buff2 ((A(x1), .Y(x2));
BUFF buff3 ((A(x2), .Y(x3));
BUFF buff4 ((A(x3), .Y(x4));
BUFF buff5 ((A(x4), .Y(x5));
BUFF buff6 ((A(x5), .Y(x6));
BUFF buff7 ((A(x6), .Y (X7));
BUFF buff8 ((A(X7), .Y(x8));
BUFF buff9 ((A(x8), .Y(x9));
BUFF buff10 (.A(x9), .Y(x10));

BUFF buffl1l ((A(x10), .Y(x11));
BUFF buffl12 (A(x11), .Y(x12));
BUFF buff13 ((A(x12), .Y(x13));
BUFF buffl4 (.A(x13), .Y (x14));
BUFF buff15 ((A(x14), .Y(x15));
BUFF buff16 (.A(x15), .Y (x16));
BUFF buffl7 (.A(x16), .Y (x17));
BUFF buff18 ((A(x17), .Y(x18));
BUFF buff19 (.A(x18), .Y (x19));
BUFF buff20 ((A(x19), .Y(x20));

BUFF buff21 ((A(x20), .Y(x21));
BUFF buff22 ((A(x21), .Y(x22));
BUFF buff23 ((A(x22), .Y(x23));
BUFF buff24 ((A(x23), .Y(x24));
BUFF buff25 (LA(x24), .Y (x25));
BUFF buff26 (.A(x25), .Y (x26));
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BUFF buff27 ((A(x26), .Y(x27));
BUFF buff28 ((A(x27), .Y(x28));
BUFF buff29 ((A(x28), .Y(x29));
BUFF buff30 ((A(x29), .Y(x30));

BUFF buff31 ((A(x30), .Y(x31));
BUFF buff32 ((A(x31), .Y(x32));
BUFF buff33 ((A(x32), .Y(x33));
BUFF buff34 ((A(x33), .Y(x34));
BUFF buff35 ((A(x34), .Y(x35));
BUFF buff36 (.LA(x35), .Y(x36));
BUFF buff37 (\A(x36), .Y (x37));
BUFF buff38 (\A(x37), .Y (x38));
BUFF buff39 ((A(x38), .Y(x39));
BUFF buff40 ((A(x39), .Y(x40));

BUFF buff41 ((A(x40), .Y(x41));
BUFF buff42 ((A(x41), .Y(x42));
BUFF buff43 ((A(x42), .Y(x43));
BUFF buff44 (.A(x43), .Y (x44));
BUFF buff45 ((A(x44), .Y (x45));
BUFF buff46 (.A(x45), .Y (x46));
BUFF buff47 (.A(x46), .Y (x47));
BUFF buff48 ((A(x47), .Y(x48));
BUFF buff49 (.A(x48), .Y (x49));
BUFF buff50 (.A(x49), .Y (Out));

endmodule

/I FF128
“timescale 1 ns/100 ps
module FF128 (D, Q, CLK, RST, ANDP, ORP, ANDC, ORC);

input D, CLK, RST;
output Q, ANDP, ORP, ANDC, ORC;

wire x1, x2, X3, Q;
wire andp_a, andp_b, andp_c, andp_d, orp_a, orp_b, orp_c, orp_d;
wire andc_a, andc_b, andc_c, andc_d, orc_a, orc_b, orc_c, orc_d;

FF32 dff_a (.D(D), .Q(x1), .CLK(CLK), .RST(RST), .ANDP(andp_a), .ORP(orp_a),
.ANDC(andc_a), .ORC(orc_a));

FF32 dff_b (.D(x1), .Q(x2), .CLK(CLK), .RST(RST), .ANDP(andp_b), .ORP(orp_b),
.ANDC(andc_b), .ORC(orc_b));

FF32 dff_c (.D(x2), .Q(x3), .CLK(CLK), .RST(RST), .ANDP(andp_c), .ORP(orp_c),
.ANDC(andc_c), .ORC(orc_c));

FF32 dff_d (.D(x3), .Q(Q), .CLK(CLK), .RST(RST), .ANDP(andp_d), .ORP(orp_d),
ANDC(andc_d), .ORC(orc_d));

AND4 and4p (.A(andp_a), .B(andp_b), .C(andp_c), .D(andp_d), .Y(ANDP));
OR4 or4p (.A(orp_a), .B(orp_b), .C(orp_c), .D(orp_d), .Y(ORP));

AND4 and4c (.A(andc_a), .B(andc_b), .C(andc_c), .D(andc_d), .Y(ANDC));
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OR4 or4c (.A(orc_a), .B(orc_b), .C(orc_c), .D(orc_d), .Y(ORC));
endmodule

/I FF32
“timescale 1 ns/100 ps
module FF32 (D, Q, CLK, RST, ANDP, ORP, ANDC, ORC);

input D, CLK, RST;
output Q, ANDP, ORP, ANDC, ORC;

wire x1, x2, x3, Q;
wire andp_a, andp_b, andp_c, andp_d, orp_a, orp_b, orp_c, orp_d;
wire andc_a, andc_b, andc_c, andc_d, orc_a, orc_b, orc_c, orc_d;

FF8 dff_a (.D(D), .Q(x1), .CLK(CLK), .RST(RST), . ANDP(andp_a), .ORP(orp_a),
.ANDC(andc_a), .ORC(orc_a));

FF8 dff b (.D(x1), .Q(x2), .CLK(CLK), .RST(RST), .ANDP(andp_b), .ORP(orp_b),
ANDC(andc_b), .ORC(orc_b));

FF8 dff_c (.D(x2), .Q(x3), .CLK(CLK), .RST(RST), .ANDP(andp_c), .ORP(orp_c),
.ANDC(andc_c), .ORC(orc_c));

FF8 dff_d (.D(x3), .Q(Q), .CLK(CLK), .RST(RST), .ANDP(andp_d), .ORP(orp_d),
ANDC(andc_d), .ORC(orc_d));

AND4 and4p (.A(andp_a), .B(andp_b), .C(andp_c), .D(andp_d), .Y(ANDP));
OR4 ordp (.A(orp_a), .B(orp_b), .C(orp_c), .D(orp_d), .Y(ORP));

AND4 and4c (.A(andc_a), .B(andc_b), .C(andc_c), .D(andc_d), .Y(ANDC));
OR4 or4c (.A(orc_a), .B(orc_b), .C(orc_c), .D(orc_d), .Y(ORC));

endmodule

/I FF8
“timescale 1 ns/100 ps

module FF8 (D, Q, CLK, RST, ANDP, ORP, ANDC, ORC);

input D, CLK, RST;
output Q, ANDP, ORP, ANDC, ORC;

wire x1, x2, X3, x4, x5, X6, X7;

DFC1B dffl (.D(D), .Q(x1), .CLK(CLK), .CLR(RST)):;
DFP1B dff2 (.D(x1), .Q(x2), .CLK(CLK), .PRE(RST));
DFC1B dff3 (.D(x2), .Q(x3), .CLK(CLK), .CLR(RST)):
DFP1B dff4 (.D(x3), .Q(x4), .CLK(CLK), .PRE(RST));
DFC1B dff5 (.D(x4), .Q(x5), .CLK(CLK), .CLR(RST));
DFP1B dff6 (.D(x5), .Q(x6), .CLK(CLK), .PRE(RST));
DFC1B dff7 (.D(x6), .Q(x7), .CLK(CLK), .CLR(RST));
DFP1B dff8 (.D(x7), .Q(Q), .CLK(CLK), .PRE(RST));

ANDA4 anddp (.A(x2), .B(x4), .C(x6), .D(Q), .Y(ANDP));
OR4 ordp (.A(x2), .B(x4), .C(x6), .D(Q), .Y(ORP));
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AND4 and4c (.A(x1), .B(x3), .C(x5), .D(x7), .Y(ANDC));
OR4 or4dc ((A(x1), .B(x3), .C(x5), .D(x7), .Y(ORC));

endmodule

/ Top_RAM_Module.v
“timescale 1 ns/100 ps

module Top_RAM_Module(Psel0, Psell, RC_en, RC_clr, RC_clk, Write, Read, Wclk, Rclk,
Q_RAM);

input Psel0, Psell, RC_en, RC_clr, RC_clk, Write, Read, Wclk, Rclk;

output [5:0] Q_RAM;

wire Gnd, Vcc;

wire mx0, mx1;

wire [12:0] rc;

wire [3:0] dec;

wirey Ow,y Or,y 1w,y 1r,y 2w,y 2r,y 3w,V 3r;
/Iy 4w,y 4r,y 5w,y 5r,y 6w,y 6r,y 7w,y 7r;
wire [5:0] DIN;

wire [5:0] Q_bO;

wire [5:0] Q_b1;

wire [5:0] Q_b2;

wire [5:0] Q_b3;

[Iwire [5:0] Q_b4;

[Iwire [5:0] Q_b5;

[Iwire [5:0] Q_b6;

[Iwire [5:0] Q_b7;

GND gnd_0(.Y(Gnd));
VCC vec_0(.Y(Vce));

mux_2x1 mux_0(.Data0_port(Gnd), .Datal_port(\Vcc), .Sel0(Psel0), .Result(mx0));
mux_2x1 mux_1(.Data0_port(Gnd), .Datal_port(Vcc), .Sel0(Psell), .Result(mx1));

counter_13 counter_0(.Enable(RC_en), .Aclr(RC_clr), .Clock(RC_clk), .Q(rc));
decoder_2to4 decoder_0(.DataO(rc[11]), .Datal(rc[12]), .Eq(dec));

NAND?2 nand_Ow(.A(dec[0]), .B(Write), .Y (y_0w));
NAND?2 nand_0r(.A(dec[0]), .B(Read), .Y (y_0r));

ram_2048x6 ram_blk0(.Data(DIN), .Q(Q_b0), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_0w), .RE(y_0r), .WClock(Wclk), .RClock(Rclk));

assign DIN[0]=mx0, DIN[1]=mx1, DIN[2]=mx0, DIN[3]=mx1, DIN[4]=mx0, DIN[5]=mx1;

NAND2 nand_1w(.A(dec[1]), .B(Write), .Y(y_1w));
NAND?2 nand_1r(.A(dec[1]), .B(Read), .Y (y_1r));

ram_2048x6 ram_blk1(.Data(DIN), .Q(Q_b1), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_1w), .RE(y_1r), .WClock(Wclk), .RClock(Rclk));

NAND2 nand_2w(.A(dec[2]), .B(Write), .Y (y_2w));
NAND?2 nand_2r(.A(dec[2]), .B(Read), .Y (y_2r));
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ram_2048x6 ram_blk2(.Data(DIN),
.Q(Q_b2), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_2w), .RE(y_2r), .WClock(Wclk), .RClock(Rclk));

NAND?2 nand_3w(.A(dec[3]), .B(Write), .Y (y_3w));
NAND?2 nand_3r(.A(dec[3]), .B(Read), .Y (y_3r));

ram_2048x6 ram_blk3(.Data(DIN),
.Q(Q_b3), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_3w), .RE(y_3r), .WClock(Wclk), .RClock(Rclk));

/* NAND2 nand_4w(.A(dec[4]), .B(Write), .Y (y_4w));
NAND?2 nand_4r(.A(dec[4]), .B(Read), .Y (y_4r));

ram_2048x3 ram_blk4(.Data(DIN),
.Q(Q_b4), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_4w), .RE(y_4r), .WClock(Weclk), .RClock(Rclk));

NAND2 nand_5w(.A(dec[5]), .B(Write), .Y (y_5w));
NAND?2 nand_5r(.A(dec[5]), .B(Read), .Y (y_5r));

ram_2048x3 ram_blk5(.Data(DIN),
.Q(Q_b5), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_5w), .RE(y_5r), .WClock(Wclk), .RClock(Rclk));

NAND?2 nand_6w(.A(dec[6]), .B(Write), .Y (y_6w));
NAND?2 nand_6r(.A(dec[6]), .B(Read), .Y (y_6r));

ram_2048x3 ram_blk6(.Data(DIN),
.Q(Q_b6), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_6w), .RE(y_6r), .WClock(Wclk), .RClock(Rclk));

NAND?2 nand_7w(.A(dec[7]), .B(Write), .Y (y_7w));
NAND?2 nand_7r(.A(dec[7]), .B(Read), .Y(y_7r));

ram_2048x3 ram_blk7(.Data(DIN),
.Q(Q_b7), .WAddress(rc[10:0]), .RAddress(rc[10:0]),
WE(y_7w), .RE(y_7r), .WClock(Weclk), .RClock(Rclk)); */
mux_6x4 mux_6x4_0(.Data0_port(Q_b0), .Datal port(Q_b1l), .Data2_port(Q_b2),
.Data3_port(Q_b3), .Sel0(rc[11]),
.Sell(rc[12]), .Result(Q_RAM));

endmodule
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/I Version: 6.0 SP3 6.0.30.3
module mux_2x1(Data0_port,Datal_port,Sel0,Result);
input Data0_port, Datal_port, Sel0;
output Result;
MX2 MX2_Result(.A(Data0_port), .B(Datal_port), .S(Sel0), .Y (
Result));
endmodule
“timescale 1 ns/100 ps
/I Version: 6.2 SP2 6.2.52.7
module counter_13(Enable,Aclr,Clock,Q);
input Enable, Aclr, Clock;
output [12:0] Q;
wire CIrAux_0_net, ClrAux_7 net, MX2 1 Y, MX2 7 Y,MX2 4 Y,
CM8_0_Y,MX2_10_Y,MX2 9 Y, MX2 3 Y,MX2 5 Y,MX2 6_Y,
MX2_0_Y,MX2 8 Y, MX2 2 Y,MX2_11 Y, VCC, GND;
VCC VCC_1_net(.Y(VCC));
GND GND_1_net(.Y(GND));
DFC1D DFC1D_Q_7_inst(.D(MX2_1_Y), .CLK(QI6]), .CLR(
ClrAux_7_net), .Q(Q[71));
DFC1D DFC1D_Q_1_inst(.D(MX2_7_Y), .CLK(Q[O]), .CLR(
ClrAux_0_net), .Q(Q[1]));
BUFF BUFF_ClrAux_0_inst(.A(Aclr), .Y (ClrAux_0_net));
MX2 MX2_9(.A(VCC), .B(GND), .S(Q[5]), -Y(MX2_9_Y));
DFC1D DFC1D_Q 2_inst(.D(MX2_6_Y), .CLK(Q[1]), .CLR(
ClrAux_0_net), .Q(Q[2]));
MX2 MX2_0(.A(VCC), .B(GND), .S(Q[8]), .Y(MX2_0_Y));
DFC1D DFC1D_Q_12_inst(.D(MX2_4_Y), .CLK(Q[11]), .CLR(
ClrAux_7_net), .Q(Q[12]));
DFC1D DFC1D_Q 3 inst(.D(MX2_11_Y), .CLK(Q[2]), .CLR(
ClrAux_0_net), .Q(Q[3]));
DFC1D DFC1D_Q 4 inst(.D(MX2_5_Y), .CLK(QI[3]), .CLR(
ClrAux_0_net), .Q(Q[4]));
CM8 CM8_0(.DO(GND), .D1(VCC), .D2(VCC), .D3(GND), .S00(Q[0]),
.S01(VCC), .S10(Enable), .S11(GND), .Y(CM8_0_Y));
MX2 MX2_11(.A(VCC), .B(GND), .S(Q[3]), .Y(MX2_11_Y));
DFC1B DFC1B_Q 0 _inst(.D(CM8_0_Y), .CLK(Clock), .CLR(
ClrAux_0_net), .Q(Q[0]));
MX2 MX2_6(.A(VCC), .B(GND), .S(Q[2]), .Y(MX2_6_Y));
MX2 MX2_3(.A(VCC), .B(GND), .S(Q[10]), .Y(MX2_3_Y));
DFC1D DFC1D_Q_11_inst(.D(MX2_10_Y), .CLK(Q[10]), .CLR(
ClrAux_7_net), .Q(Q[11]));
MX2 MX2_10(.A(VCC), .B(GND), .S(Q[11]), .Y(MX2_10_Y));
BUFF BUFF_CIrAux_7_inst(.A(Aclr), .Y(ClrAux_7_net));
MX2 MX2_4(.A(VCC), .B(GND), .S(Q[12]), .Y(MX2_4_Y));
DFC1D DFC1D_Q_5_inst(.D(MX2_9_Y), .CLK(Q[4]), .CLR(
Page 44 of 49

1-06-12020 rev O




& Microsemi Total lonizing Dose Test Report Rev. 0
a K5\ MicRocwe compar No. 21T-RTAX2000S-CQ352-DHP2T1

ClrAux_0_net), .Q(Q[5]));
DFC1D DFC1D_Q_9 inst(.D(MX2_8_Y), .CLK(Q[8]), .CLR(
ClrAux_7_net), .Q(Q[9]));
MX2 MX2_5(.A(VCC), .B(GND), .S(Q[4]), .Y(MX2_5_Y));
MX2 MX2_8(.A(VCC), .B(GND), .S(Q[9]), .Y(MX2_8_Y));
DFC1D DFC1D_Q_8_inst(.D(MX2_0_Y), .CLK(Q[7]), .CLR(
ClrAux_7_net), .Q(Q[8]));
MX2 MX2_2(.A(VCC), .B(GND), .S(Q[6]), .Y(MX2_2_Y));
MX2 MX2_7(.A(VCC), .B(GND), .S(Q[1]), .Y(MX2_7_Y));
MX2 MX2_1(.A(VCC), .B(GND), .S(Q[7]), .Y(MX2_1_Y));
DFC1D DFC1D_Q_6_inst(.D(MX2_2_Y), .CLK(Q[5]), .CLR(
ClrAux_0_net), .Q(Q[6]));
DFC1D DFC1D_Q_10_inst(.D(MX2_3_Y), .CLK(Q[9]), .CLR(
ClrAux_7_net), .Q(Q[10]));

endmodule

“timescale 1 ns/100 ps
I/l Version: 6.2 SP2 6.2.52.7

module decoder_2to4(Data0,Datal,Eq);
input Data0, Datal;
output [3:0] Eq;

AND2A AND2A_Eq_1_inst(.A(Datal), .B(Data0), .Y (Eq[1]));
AND2 AND2_Eq_3 inst(.A(Data0), .B(Datal), .Y (Eq[3]));

AND2A AND2A_Eg_2_inst(.A(Data0), .B(Datal), .Y (Eq[2]));
AND2B AND2B_Eq_0_inst(.A(Data0), .B(Datal), .Y (Eq[0]));

endmodule

“timescale 1 ns/100 ps
/I Version: 6.2 SP2 6.2.52.7

module ram_2048x6(Data,Q,WAddress,RAddress, WE,RE,WClock,RClock);
input [5:0] Data;

output [5:0] Q;

input [10:0] WAddress, RAddress;

input WE, RE, WClock, RClock;

wire WEP, REP, VCC, GND;

VCC VCC_1_net(.Y(VCQ));

GND GND_1_net(.Y(GND));

RAM64K36P ram_2048x6_R0C2(.WCLK(WClock), .RCLK(RClock),
.DEPTHO(GND), .DEPTH1(GND), .DEPTH2(GND), .DEPTH3(GND),
WEN(WEP), .WWO0(VCC), WW1(GND), .WW2(GND), WRADO(
WAGddress[0]), WRAD1(WAddress[1]), WRAD2(WAddress[2]),
WRAD3(WAddress[3]), .WRAD4(WAddress[4]), WRAD5(
WAddress[5]), WRAD6(WAddress[6]), WRAD7(WAddress[7]),
WRADS8(WAddress[8]), .WRAD9(WAddress[9]), WRAD10(
WAGddress[10]), WRAD11(GND), WRAD12(GND), .WRAD13(GND),
\WRAD14(GND), .WRAD15(GND), .WDO0(Data[4]), .WD1(Data[5]),
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\WD2(GND), .WD3(GND), .WD4(GND), .WD5(GND), .WD6(GND),
.WD7(GND), .WD8(GND), .WD9(GND), .WD10(GND), .WD11(GND),
.WD12(GND), .WD13(GND), .WD14(GND), .WD15(GND), .WD16(GND)
, \WD17(GND), .WD18(GND), .WD19(GND), .WD20(GND), .WD21(
GND), .WD22(GND), .WD23(GND), .WD24(GND), .WD25(GND),
\WD26(GND), .WD27(GND), .WD28(GND), .WD29(GND), .WD30(GND)
, \WD31(GND), .WD32(GND), .WD33(GND), .WD34(GND), .WD35(
GND), .REN(REP), .RWO0(VCC), .RW1(GND), .RW2(GND), .RDADO(
RAddress[0]), .RDAD1(RAddress[1]), .RDAD2(RAddress[2]),
.RDAD3(RAddress[3]), .RDAD4(RAddress[4]), .RDAD5(

RAddress[5]), .RDAD6(RAddress[6]), .RDAD7(RAddress[7]),
.RDAD8(RAddress[8]), .RDAD9(RAddress[9]), .RDAD10(

RAddress[10]), .RDAD11(GND), .RDAD12(GND), .RDAD13(GND),
.RDAD14(GND), .RDAD15(GND), .RD0(Q[4]), .RD1(Q[5]), -RD2()

, .RD3(), .RD4(), .RD5(), .RD6(), .RD7(), .RD8(), .RD9(),

.RD10(), .RD11(), .RD12(), .RD13(), .RD14(), .RD15(),

.RD16(), .RD17(), .RD18(), .RD19(), .RD20(), .RD21(),

.RD22(), .RD23(), .RD24(), .RD25(), .RD26(), .RD27(),

.RD28(), .RD29(), .RD30(), .RD31(), .RD32(), .RD33(),

.RD34(), .RD35());

INV REBUBBLE(.A(RE), .Y(REP));

INV WEBUBBLE(.A(WE), .Y(WEP));

RAMG64K36P ram_2048x6_ROC1(.WCLK(WClock), .RCLK(RClock),
.DEPTHO(GND), .DEPTH1(GND), .DEPTH2(GND), .DEPTH3(GND),
WEN(WEP), .WWO0(VCC), WW1(GND), .WW2(GND), WRADO(
WAddress[0]), .WRAD1(WAddress[1]), . WRAD2(WAddress[2]),
WRAD3(WAddress[3]), .WRAD4(WAddress[4]), .WRAD5(
WAddress[5]), .WRADG6(WAddress[6]), . WRAD7(WAddress[7]),
\WRADS8(WAddress[8]), .WRAD9(WAddress[9]), WRAD10(
WAddress[10]), WRAD11(GND), WRAD12(GND), .WRAD13(GND),
.WRAD14(GND), .WRAD15(GND), .WDO0(Data[2]), .WD1(Data[3]),
\WD2(GND), .WD3(GND), .WD4(GND), .WD5(GND), .WD6(GND),
\WD7(GND), .WD8(GND), .WD9(GND), .WD10(GND), .WD11(GND),
\WD12(GND), .WD13(GND), .WD14(GND), .WD15(GND), .WD16(GND)
, \WD17(GND), .WD18(GND), .WD19(GND), .WD20(GND), .WD21(
GND), .WD22(GND), .WD23(GND), .WD24(GND), .WD25(GND),
\WD26(GND), .WD27(GND), .WD28(GND), .WD29(GND), .WD30(GND)
, \WD31(GND), .WD32(GND), .WD33(GND), .WD34(GND), .WD35(
GND), .REN(REP), .RWO0(VCC), .RW1(GND), .RW2(GND), .RDADO(
RAddress[0]), .RDAD1(RAddress[1]), .RDAD2(RAddress[2]),
.RDAD3(RAddress[3]), .RDAD4(RAddress[4]), .RDAD5(
RAddress[5]), .RDAD6(RAddress[6]), .RDAD7(RAddress[7]),
.RDAD8(RAddress[8]), .RDAD9(RAddress[9]), .RDAD10(
RAddress[10]), .RDAD11(GND), .RDAD12(GND), .RDAD13(GND),
.RDAD14(GND), .RDAD15(GND), .RD0O(Q[2]), .RD1(Q[3]), .RD2()

, .RD3(), .RDA4(), .RD5(), .RD6(), .RD7(), .RD8(), .RD9(),
.RD10(), .RD11(), .RD12(), .RD13(), .RD14(), .RD15(),
.RD16(), .RD17(), .RD18(), .RD19(), .RD20(), .RD21(),
.RD22(), .RD23(), .RD24(), .RD25(), .RD26(), .RD27(),
.RD28(), .RD29(), .RD30(), .RD31(), .RD32(), .RD33(),
.RD34(), .RD35());

RAMG64K36P ram_2048x6_R0OCO(.WCLK(WClock), .RCLK(RClock),
.DEPTHO(GND), .DEPTH1(GND), .DEPTH2(GND), .DEPTH3(GND),
WEN(WEP), .WW0(VCC), WW1(GND), .WW2(GND), WRADO(
WAGddress[0]), WRAD1(WAddress[1]), WRAD2(WAddress[2]),
WRAD3(WAddress[3]), .WRAD4(WAddress[4]), .WRAD5(
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WAddress[5]), WRAD6(WAddress[6]), WRAD7(WAddress[7]),
\WRADS8(WAddress[8]), . WRAD9(WAddress[9]), WRAD10(
WAddress[10]), .WRAD11(GND), .WRAD12(GND), .WRAD13(GND),
.WRAD14(GND), .WRAD15(GND), .WDO0(Data[0]), .WD1(Data[1]),
.WD2(GND), .WD3(GND), WD4(GND), .WD5(GND), .WD6&(GND),
.WD7(GND), .WD8(GND), .WD9(GND), .WD10(GND), .WD11(GND),
.WD12(GND), .WD13(GND), .WD14(GND), .WD15(GND), .WD16(GND)
, .\WD17(GND), .WD18(GND), .WD19(GND), .WD20(GND), .WD21(
GND), .WD22(GND), .WD23(GND), .WD24(GND), .WD25(GND),
\WD26(GND), .WD27(GND), .WD28(GND), .WD29(GND), .WD30(GND)
, \WD31(GND), .WD32(GND), .WD33(GND), .WD34(GND), .WD35(
GND), .REN(REP), .RW0(VCC), .RW1(GND), .RW2(GND), .RDADO(
RAddress[0]), .RDAD1(RAddress[1]), .RDAD2(RAddress[2]),
.RDAD3(RAddress[3]), .RDAD4(RAddress[4]), .RDAD5(
RAddress[5]), .RDAD6(RAddress[6]), .RDAD7(RAddress[7]),
.RDAD8(RAddress[8]), .RDAD9(RAddress[9]), .RDAD10(
RAddress[10]), .RDAD11(GND), .RDAD12(GND), .RDAD13(GND),
.RDAD14(GND), .RDAD15(GND), .RDO(Q[0]), .RD1(Q[1]), .RD2()

, .RD3(), .RD4(), .RD5(), .RD6(), .RD7(), .RD8(), .RD9(),

.RD10(), .RD11(), .RD12(), .RD13(), .RD14(), .RD15(),

.RD16(), .RD17(), .RD18(), .RD19(), .RD20(), .RD21(),

.RD22(), .RD23(), .RD24(), .RD25(), .RD26(), .RD27(),

RD28(), .RD29(), .RD30(), .RD31(), .RD32(), .RD33(),

.RD34(), .RD35());

endmodule

“timescale 1 ns/100 ps
/I Version: 6.2 SP2 6.2.52.7

module mux_6x4(Data0_port,Datal_port,Data2_port,Data3_port,Sel0,
Sell,Result);

input [5:0] Data0_port, Datal_port, Data2_port, Data3_port;

input Sel0, Sell;

output [5:0] Result;

MX4 MX4_Result_0_inst(.DO(Data0_port[0]), .D1(Datal_port[0]),
.D2(Data2_port[0]), .D3(Data3_port[0]), .S0(Sel0), .S1(
Sell), .Y (Result[0]));

MX4 MX4 _Result 2 _inst(.DO(Data0_port[2]), .D1(Datal_port[2]),
.D2(Data2_port[2]), .D3(Data3_port[2]), .SO(Sel0), .S1(
Sell), .Y (Result[2]));

MX4 MX4_Result_5_inst(.DO(Data0_port[5]), .D1(Datal_port[5]),
.D2(Data2_port[5]), .D3(Data3_port[5]), .S0(Sel0), .S1(
Sell), .Y (Result[5]));

MX4 MX4 _Result_1_inst(.DO(Data0_port[1]), .D1(Datal_port[1]),
.D2(Data2_port[1]), .D3(Data3_port[1]), .S0(Sel0), .S1(
Sell), .Y (Result[1]));

MX4 MX4_Result_4_inst(.DO(Data0_port[4]), .D1(Datal_port[4]),
.D2(Data2_port[4]), .D3(Data3_port[4]), .S0(Sel0), .S1(
Sell), .Y (Result[4]));

MX4 MX4 _Result_3_inst(.DO(Data0_port[3]), .D1(Datal_port[3]),
.D2(Data2_port[3]), .D3(Data3_port[3]), .S0(Sel0), .S1(
Sell), .Y(Result[3]));

endmodule
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