


 

2 

 

 

 ..........................................................................................................5 

 ..................................................................................................................... 10 

1.1. 

 .................................. 10 

1.1.1. Ստատի կ  կամայ ական  ը նտր ո ւ թյ ամբ  հ ի շ ասար քե ր ի  

նախագծ ման  անհ րաժե շ տո ւ թյ ո ւ նը  ......................................... 10 

1.1.2. Ստատի կ  կամայ ական  ը նտր ո ւ թյ ամբ  հ ի շ ասար քե ր ի  

կառ ո ւ ց ված քը  .................................................................................. 12 

1.1.3. Ստատի կ  կամայ ական  ը նտր ո ւ թյ ամբ  հ ի շ ասար քե ր ի  

նախագծ ո ւ մը  .................................................................................... 20 

1.1.4. Ստատի կ  կամայ ական  ը նտր ո ւ թյ ամբ  հ ի շ ասար քե ր ի  

խափանո ւ մնե ր ը  ............................................................................... 27 

1.2. 

 .................. 32 

1.3. 

 .................................... 45 

 .................................................................................................... 46 

................... 48 

 

 ......................................... 48 

 

 .................................................................... 49 

2.2.1. Ստատի կ  կամայ ական  ը նտր ո ւ թյ ամբ  հ ի շ ասար քե ր ի  

տար րական  բ ջ ի ջ նե ր ի  ը նտր ո ւ թյ ո ւ նը  .................................. 49 



 

3 

 

 

2.2.2. Բազմակ ի  ս նո ւ ց ման  դո ղե ր ո վ  ղե կավար վո ղ  ՍԿԸՀ  6Տ  

տար րական  բ ջ ջ ի  կ ի րառ ման  առանձ նահատկ ո ւ թյ ո ւ ննե ր ը  

և  խնդի ր նե ր ը  ................................................................................... 54 

2.2.3. Սնո ւ ց ման  դո ղե ր ը  ղե կավար ո ղ  տրանզի ստո ր նե ր ի  

արդ յ ո ւ նավետո ւ թյ ան  բար ձ րաց ո ւ մը  ................................... 58 

2.2.4. Արագագո ր ծ  նախալ ի ց քավո ր ման  սխե մայ ի  նախագծ ման  

ե ղանակ նե ր ի  մշ ակ ո ւ մը  .............................................................. 59 

2.2.5. Ընթե ր ց ման  և  գրանց ման  համաձ այ նե ց ման  

ի նքնաժամանակաչ ափ սխե մայ ի  մշ ակ ո ւ մը  .......................... 65 

 .................................................................... 67 

 .................................................................................................... 75 

 ........................................................................................................ 77 

 ............................................... 77 

3.1.1. Ծրագրայ ի ն  մի ջ ո ց ի  կառ ո ւ ց ման  ս կ զբ ո ւ նքնե ր ը  ............... 77 

3.1.2. Հ ամապիտանի  հ ի շ ո ղո ւ թյ ան  թար գմանչ ի  

նկարագր ո ւ թյ ո ւ նը  ....................................................................... 79 

3.1.3. Հ ամապիտանի  հ ի շ ո ղո ւ թյ ան  թար գմանչ ի  կառ ո ւ ց ված քը  .. 83 

3.1.4. Ծրագրայ ի ն  գո ր ծ ի քի  օ գտագո ր ծ ո ղի  ի նտե ր ֆե յ ս ը  ............. 85 

 ................................. 91 

 .................................................................................................. 108 

 ........................................................................................................ 109 

 ...................................................................... 111 

 ............................................................................... 120 

 ....... 121 

 ........ 124 



 

4 

 

 

 ............................................................. 132 

 ............................................. 143 

 ................................... 147 

 .................................. 148 



 

5 

 

 



 

6 

 

 



 

7 

 

 



 

8 

 

 



 

9 

 

 



 

10 

 

 

1.1. 

1.1.1. 



 

11 

 

 



 

12 

 

 

1.1.2. 



 

13 

 

 



 

14 

 

 



 

15 

 

 



 

16 

 

 



 

17 

 

 



 

18 

 

 



 

19 

 

 



 

20 

 

 

1.1.3. 



 

21 

 

 



 

22 

 

 



 

23 

 

 

Ýù2Ù³ùë VV 

    2
2

β
=

β
Üø1Üø1ß»ÙëÝÙ

Üø2

ß»ÙÜø1ëÝÙ
Âö1 VVV

2
VVV

2
 V1

 
 

 
 22

5.1

ß»ÙëÝÙ

ß»ÙëÝÙ

ß»Ù

Üø1

Âö1

Üø1

Âö1

VV

VV
V2

L
W

 L
W

=
β

β








 

24 

 

 



 

25 

 

 



 

26 

 

 



 

27 

 

 

1.1.4. 



 

28 

 

 

 

 

 

 



 

29 

 

 

ÝÂöûù¿ýý

ÝÂö

ÝÜø

ÝÜøûù¿ýý

ÝÂö

ÝÜø
÷-ÝÃÝÝù

WC

L

L

WC
 BR  







μ

μ

β

β



 

30 

 

 



 

31 

 

 



 

32 

 

 

1.2. 



 

33 

 

 



 

34 

 

 



 

35 

 

 



 

36 

 

 



 

37 

 

 



 

38 

 

 

 

K

1
1

VV
K

1
V

  V
äß»ÙëÝÜß»Ù

öáË







äûùä

ä

Ü

ÜûùÜ

WC

L

L

WC
  






μ

μ
=K



 

39 

 

 



 

40 

 

 



 

41 

 

 



 

42 

 

 



 

43 

 

 



 

44 

 

 

≅



 

45 

 

 

1.3. 



 

46 

 

 

 



 

47 

 

 

 

 

 



 

48 

 

 

 



 

49 

 

 

 



 

50 

 

 



 

51 

 

 



 

52 

 

 



 

53 

 

 



 

54 

 

 

 

 

 

 



 

55 

 

 

 α ß»ÙëÝ

µ»é

Ñ³å
VV

VC
 t 

ëÝ


 

 

 α ß»ÙëÝ

ëÝµ»é

1 ï³ñ

VΔVV

ΔVVC
 t  






 
 

 αα
Δ

Δ
Δ

ß»ÙëÝ

ëÝµ»é

ß»ÙëÝ

ëÝµ»é

ï³ñï³ñ
VVV

VVC

VV

VC
 t-tt  



































çç

ßÙ÷³

V

V³³

nV

VV

2

T

1.8

ê¸Ô

ûùÏë e1e V e
L

W
C I  μ

 
ê¸Ô



 

56 

 

 

  VVV
L

W
C I  ß»ÙëÝ

·ñ/ÁÝÃ

ûù·ñ/ÁÝÃ Δμ 











 

57 

 

 

       

Âöß»Ùµ·
Âö

Üøß»ÙµçÇç
Üø

VV
L

WVV
L

W  



 

58 

 

 



 

59 

 

 



 

60 

 

 



 

61 

 

 



 

62 

 

 



 

63 

 

 



 

64 

 

 



 

65 

 

 



 

66 

 

 



 

67 

 

 



 

68 

 

 



 

69 

 

 



 

70 

 

 

- 

- 

- 



 

71 

 

 



 

72 

 

 



 

73 

 

 

∙ ∙



 

74 

 

 



 

75 

 

 

 



 

76 

 

 

 

 

 

 

 



 

77 

 

 



 

78 

 

 



 

79 

 

 



 

80 

 

 



 

81 

 

 



 

82 

 

 



 

83 

 

 



 

84 

 

 



 

85 

 

 



 

86 

 

 

 
MTC -c Øàôîø²ÚÆÜ_ÎàÜüÆ¶àôð²òÆàÜ_ü²ÚÈ -comp Â²ð¶Ø²ÜâÆ_¶ð²¸²ð²Ü 



 

87 

 

 

 

 

 

 

1.                  NW = 256 

2.                  NB = 144 

3.                  BK = 2 

4.                  CM = 4  

5.                  compiler_name = "HS1P11_SRAM" 

6.                  memory_name = "64x8cm4bk2c1" 

7.                  pvt_name  = { "sf0p61v125c_0p71v" } 

8.                  view_name = {  "gds" "spice" "datasheet" } 
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(BLOCK bitcell_io 

 (PIN vdda SINGLE INOUT) 

 (PIN vdd  SINGLE INOUT) 

 (PIN vss  SINGLE INOUT) 

 (PIN bb   BUS [3:0] INOUT) 

 (PIN bt   BUS [3:0] INOUT) 

(PIN wl   BUS [3:0] INOUT) 

 

 (PLACE $ARRAY_CELL) 

  

 (CONNECT  

  (X_bitcell_io 

    vdda vdd vss  

    bb[0] bb[1] bb[2] bb[3]  

    bt[0] bt[1] bt[2] bt[3]  

    wl[0] wl[1] wl[2] wl[3] 

   $ARRAY_CELL)) 

) 

 

(BLOCK bitcell_tier 

  (PIN vdda SINGLE INOUT) 

  (PIN vdd  SINGLE INOUT) 

  (PIN vss  SINGLE INOUT) 

  (PIN bb   BUS [$NB - 1:0] INOUT) 

  (PIN bt   BUS [$NB - 1:0] INOUT) 

  (PIN wl   BUS [3:0] INOUT) 

 

  (PLACE_X $NB $bitcell_io) 

 

  (FOREACH X [0 : $NB - 1 : 1] 

    (SET L = 4 * X) 

    (SET H = L + 3) 

    (X_bitcell_tier_[X] 

        vdda vdd vss 

        bb[H:L] bt[H:L] 

        wl[3:0]   

     $bitcell_io) ) 

) 

 

(SET $NW = $db{NW_num}) 

(SET $NB = $db{NB_num}) 

(SET $BK = $db{Bank_num}) 

(SET $CD = $db{center_num}) 

 

(SET $ARRAY_CELL = $db{array4x4}) 
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    (X_bitcell_tier_[X] 

        vdda vdd vss 

        bb[H:L] bt[H:L] 

        wl[3:0]   

     $bitcell_io) ) 
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 

 

 

(BLOCK SRAM 

(PLACE $DECODER 0 0 R90 MX) 

(PLACE IO HEIGHT($DECODER) + 1 0) 

(PLACE CORE HEIGHT($DECODER) – 2 HEIGHT(IO)) 

) 

(PLACE <µççÇ/µÉáÏÇ ³ÝáõÝ> <·ïÝí»Éáõ í³ÛñÁ> [<ÏáÕÙÝáñáßáõÙ>]) 

1. (PLACE_X (PLACE 1 $DECODER_BUFER) (PLACE $NBRS1 array_io) ) 
$NBR + 1   

2. (PLACE_Y (PLACE 1 pin_tier) (PLACE 1 gio_tier) )  2 
3. (PLACE_Y (PLACE sac_tier) (PLACE mux_tier) (PLACE ary_tier) 
4. (PLACE ref_tier) ) 4  * $bkone 
5. (PLACE_Y (PLACE ary_tier MX) (PLACE mux_tier MX)  
6. (PLACE sac_tier) (PLACE mux_tier) (PLACE ary_tier)  
7. (PLACE ref_tier) ) 6 * $bk2 
8.  
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(PLACE_X/_Y <µççÇ/µÉáÏÇ ³ÝáõÝ> <ÃÇí> [<ÏáÕÙÝáñáßáõÙ>]) 
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(CONNECT (<»ÝÃ³ëË»Ù³ÛÇ_Ñ³Ûï³ñ³ñáõÃÛáõÝÁ>)) 

 

(FOREACH <÷á÷áË³Ï³Ý> <ÙÇç³Ï³Ûù> (<»ÝÃ³ëË»Ù³ÛÇ_Ñ³Ûï³ñ³ñáõÃÛáõÝÁ>)) 

(PLACE_X $DECODER 6 R90 MY) 

 

 



 

102 

 

 



 

103 

 

 



 

104 

 

 



 

105 

 

 



 

106 

 

 



 

107 

 

 



 

108 

 

 

 

 

 



 

109 

 

 

 

 

 

 



 

110 

 

 

 

 

 



 

111 

 

 

1. Zhang K. Embedded Memories for Nano-Scale VLSIs. – Springer, 2009. – 400 p. 

2. Yamauchi H. Embedded SRAM Circuit Design Technologies for a 45 nm and Beyond //7th 

International Conference on ASIC (ASICON). – 2007. – P. 1028-1033. 

3. Yamauchi H. Embedded SRAM Trend in Nano-Scale CMOS // IEEE International Workshop on 

Memory Technology, Design, and Testing (MTDT), Dec., - 2007. – P. 19-22.  

4. H, Yamauchi, “Embedded SRAM Design and Trend” IEEE ISSCC 2008, Memory forum 

“Embedded Memory Design for Nano-scale VLSI system”, 2008 

5. Low power circuit techniques for optimizing power in high speed SRAMs / Navneet K. S. et al 

//2016 International Conference on Advances in Computing, Communications and Informatics 

(ICACCI). – 2016. – P. 2399-2404.  

6. Multiple-cell-upset hardened 6T SRAM using NMOS-centered layout / Yoshimoto S., Nii K., 

Kawaguchi H., et al //2013 IEEE International Meeting for Future of Electron Devices, Kansai. – 

2013. – P. 98-99. 

7. Design centering scheme for robust SRAM cell design / Rostami M., Ebrahimi B., et al //2008 

International Conference on Computer and Communication Engineering – 2008. – P. 871-877. 

8. A Compact-Area Low-VDDmin 6T SRAM With Improvement in Cell Stability, Read Speed, and 

Write Margin Using a Dual-Split-Control-Assist Scheme / Chang M. et al // IEEE Journal of Solid-

State Circuits. -2017, -Vol. 52, No 9. – P. 2498-2514.   

9. Nabavi M., Sachdev M. A 290-mV, 3.34-MHz, 6T SRAM With pMOS Access Transistors and 

Boosted Wordline in 65-nm CMOS Technology // IEEE Journal of Solid-State Circuits – 2018, - 

Vol. 53, No 2. – P. 656-667. 

10. Singh P., Vishvakarma S. K. Ultra-Low Power High Stability 8T SRAM for Application in Object 

Tracking System // IEEE Journals & Magazines. - 2018, - Vol. 6. – P. 2279-2290.  

11. Grace P. S., Sivamangai N. M. Design of 10T SRAM cell for high SNM and low power // 3rd 

International Conference on Devices, Circuits and Systems (ICDCS), IEEE Conferences. – 2016. - 

P. 281-285.  

12. Liu T., Chen C., Wu J., Milor L. SRAM stability analysis for different cache configurations due to 

Bias Temperature Instability and Hot Carrier Injection // IEEE 34th International Conference on 

Computer Design (ICCD), IEEE Conferences. – 2016. – P. 225-232.  

13. Dama J., Lines A. GHz Asynchronous SRAM in 65nm // 15th IEEE Symposium on Asynchronous 

Circuits and Systems, IEEE Conferences. – 2009. – P. 85-94.  



 

112 

 

 

14. A 1 Mbit SRAM test structure to analyze local mismatch beyond 5 sigma variation / Fischer T. et al 

// 2007 IEEE International Conference on Microelectronic Test Structures. – 2007. – P. 63-66. 

15. Lien N., Chuang C., Wu W. Method for resolving simultaneous same-row access in Dual-Port 8T 

SRAM with asynchronous dual-clock operation // IEEE International SOC Conference. – 2013. – P. 

105-109. 

16. A 28-nm dual-port SRAM macro with active bitline equalizing circuitry against write disturb issue / 

Ishii Y. et al // Symposium on VLSI Circuits, IEEE Conferences. – 2010. – P. 99-100. 

17. Yan C., Joseph R. Enabling Deep Voltage Scaling in Delay Sensitive L1 // 46th Annual IEEE/IFIP 

International Conference on Dependable Systems and Networks (DSN). - 2016.  – P. 192-202. 

18. Hamouche L., Allard B. SRAM portless bitcell and current-mode reading // Proceedings of IEEE 

International Symposium on Circuits and Systems IEEE Conferences.  – 2010. – P. 3865-3868.  

19. Kou L., Robinson H. Impact of Process Variations on Reliability and Performance of 32-nm 6T 

SRAM at Near Threshold Voltage // IEEE Computer Society Annual Symposium on VLSI IEEE 

Conferences. – 2014. – P. 214-219.  

20. A trimless, 0.5V–1.0V wide voltage operation, high density SRAM macro utilizing dynamic cell 

stability monitor and multiple memory cell access / Kushida K. et al // IEEE Asian Solid-State 

Circuits Conference. – 2011. – P. 161-164. 

21. A 64 Mb SRAM in 32 nm High-k Metal-Gate SOI Technology With 0.7 V Operation Enabled by 

Stability, Write-Ability and Read-Ability Enhancements / Pilo H. et al // IEEE Journal of Solid-

State Circuits. IEEE Journals & Magazines. – 2012. - Vol. 47, No 1. – P.  97-106. 

22. Tri-Gate Transistor Architecture with High-k Gate Dielectrics, Metal Gates and Strain Engineering 

/ Kavalieros J. et al // Symposium on VLSI Technology, 2006. Digest of Technical Papers. IEEE 

Conferences. -2006. – P. 50-51.  

23. Chang I. J., Kim J., Park S., Kaushik R.  A 32 kb 10T Sub-Threshold SRAM Array With Bit-

Interleaving and Differential Read Scheme in 90 nm CMOS // IEEE Journal of Solid-State Circuits. 

– 2009. – Vol. 44, No 2. – P. 650-658. 

24. Ashwin J. S., Praveen J. S., Manoharan N. Optimization of SRAM array Structure for energy 

efficiency improvement in advanced CMOS technology // Indian Journal of Science and 

Technology. – 2014. – Vol. 7, No 6. – P. 35-39. 

25. Kawasaki H., Basker V. S. Challenges and solutions of FinFET integration in an SRAM cell and a 

logic circuit for 22 nm node and beyond // IEEE International Electron Devices Meeting (IEDM). – 

2009. – P. 1-4. 



 

113 

 

 

26. Measuring error-tolerance in SRAM architecture on hardware accelerated neural network / Kwon S. 

et al  // IEEE International Conference on Consumer Electronics-Asia (ICCE-Asia). – 2016. – P. 1-

4. 

27. Ramesh A., Park S., Berger R. 90 nm 32x32 bit Tunneling SRAM Memory Array With 0.5 ns 

Write Access Time, 1 ns Read Access Time and 0.5 V Operation // IEEE Transactions on Circuits 

and Systems I: Regular Papers. – 2011. -Vol. 58, No 10. – P. 2432-2445. 

28. Grossar E., Stucchi M., Maex K., Dehaene W. Statistically aware SRAM memory array design // 

7th International Symposium on Quality Electronic Design (ISQED'06). - 2006 – P. 6-30. 

29. Architecting large-scale SRAM arrays with monolithic 3D integration / Kong J. // IEEE/ACM 

International Symposium on Low Power Electronics and Design (ISLPED). – 2017. – P. 1-6. 

30. Bitline-capacitance-cancelation sensing scheme with 11ns read latency and maximum read 

throughput of 2.9GB/s in 65nm embedded flash for automotive / Jefremow M. et al // IEEE 

International Solid-State Circuits Conference. – 2012. – P. 428-430. 

31. Mishra A., Acharya D., Patra P. Novel design technique of address Decoder for SRAM // Novel 

design technique of address Decoder for SRAM: IEEE Conferences. -2014. – P. 1032-1035. 

32. Mitigation of sense amplifier degradation using input switching / Kraak D. et al // Design, 

Automation & Test in Europe Conference & Exhibition (DATE). – 2017. – P. 858-863. 

33. Lupo N., Bonizzoni E., Maloberti F. A Cross-Coupled Redundant Sense Amplifier for Radiation 

Hardened SRAMs // New Generation of CAS (NGCAS). – 2017. – P. 61-64. 

34. Khandelwal S., Meena J., Garg L. Boolchandani D. Variability and reliability aware surrogate 

model for sensing delay analysis of SRAM sense amplifier // 20th International Symposium on 

VLSI Design and Test (VDAT). – 2016. – P. 1-6. 

35. Pathrikar A. Deshpande R. Design of faster & power efficient sense amplifier using VLSI 

technology // IEEE International Conference on Advances in Electronics, Communication and 

Computer Technology (ICAECCT). – 2016. – P. 358-361. 

36. Gundu A., Mohammad S,. Grover A. A New Sense Amplifier Topology with Improved 

Performance for High Speed SRAM Applications // 2016 29th International Conference on VLSI 

Design and 2016 15th International Conference on Embedded Systems (VLSID): IEEE 

Conferences, -2016. – P. 185-190. 

37. Jang J., Ghosh S. Design and analysis of novel SRAM PUFs with embedded latch for robustness // 

Sixteenth International Symposium on Quality Electronic Design: IEEE Conferences, - 2015. – P. 

298-302. 

38. Меликян В. Ш. Теория моделирования и оптимизации цифровых схем с учетом 

дестабилизирующих факторов. – Ереван: Изд-во ГИУА “Чартарагет”, 2011. – 348 с.2. 



 

114 

 

 

39. Oh T., Jeong H., Park J., Jung S. Pre-Charged Local Bit-Line Sharing SRAM Architecture for 

Near-Threshold Operation // IEEE Transactions on Circuits and Systems I: Regular Papers. – 2017. 

– Vol. 64, No 10. – P. 2737-2747. 

40. Maroof N., Kong B., Charge sharing write driver and half-VrmDD VDD pre-charge 8T SRAM with 

virtual ground for low-power write and read operation // IET Circuits, Devices & Systems: IET 

Journals & Magazines. – 2018. – P. 94-98. 

41. Sharma P., Hashmi M. A novel design of a Dual Functionality Read-Write driver for SRAM // 29th 

IEEE International System-on-Chip Conference (SOCC). – 2016. – P. 280-285. 

42. Redundancy based interconnect duplication to mitigate soft errors in SRAM-based FPGAs / 

Naifeng Jing N. et al // IEEE/ACM International Conference on Computer-Aided Design (ICCAD).  

– 2015. – P. 764-769. 

43. BTI analysis of SRAM write driver / Innocent Agbo et al // 10th International Design & Test 

Symposium (IDT): IEEE Conferences. – 2015. – P 100-105. 

44. Write-energy-saving ReRAM-based nonvolatile SRAM with redundant bit-write-aware controller 

for last-level caches / Chien T. et al // IEEE/ACM International Symposium on Low Power 

Electronics and Design (ISLPED). – 2017. – P. 1-6. 

45. Cheng B., Brown A., Asenov A. Impact of NBTI/PBTI on SRAM Stability Degradation // IEEE 

Electron Device Letters. – 2011. – Vol. 32, No 6. – P. 740-742. 

46. Ming G., Jun Y., Jun X. Low power SRAM design using charge sharing technique // 6th 

International Conference on ASIC. – 2005. – Vol. 1. – P. 19-23. 

47. Hamouche L., Allard B. PORTLESS low power mux architecture with line hard duplication // IEEE 

International Memory Workshop. – 2010. - P. 1-4. 

48. A Single-Ended Disturb-Free 9T Subthreshold SRAM With Cross-Point Data-Aware Write Word-

Line Structure, Negative Bit-Line, and Adaptive Read Operation Timing Tracing / Tu M. et al // 

IEEE Journal of Solid-State Circuits. – 2012. - Vol.  47, No 6. - P. 1469-1482.  

49. A 40 nm 512 kb Cross-Point 8 T Pipeline SRAM With Binary Word-Line Boosting Control, Ripple 

Bit-Line and Adaptive Data-Aware Write-Assist / Lien N. et al // IEEE Transactions on Circuits 

and Systems I: Regular Papers. – 2014. - Vol. 61, No 12. - P. 3416-3425. 

50. SRAM-DRAM hybrid memory with applications to efficient register files in fine-grained multi-

threading / Yu W. et al // 38th Annual International Symposium on Computer Architecture (ISCA). 

– 2011. – P. 247-258. 

51. A 0,6V 45 nm Adaptive Dual-rail SRAM Compiler Circuit Design for Lower VDD min VLSIs / 

Chen Y. et al // IEEE Symposium on VLSI Circuits. – 2008. – P. 210-211. 



 

115 

 

 

52. Ghosh S. Energy centric model of SRAM write operation for improved energy and error rates // 

Proceedings of the IEEE 2013 Custom Integrated Circuits Conference IEEE Conferences. – 2013. – 

P.  1–4.  

53. Iniewski K.  CMOS Processors and Memories. - Springer, 2010. – 382 p. 

54. Kolhapure A., Kumar A. SRAM in hold-operation: Modeling the interaction of soft-errors and 

switching power-supply noise // IEEE International Symposium on Circuits and Systems. – 2012. – 

P. 2473-2476. 

55. Yokoyama Y., Ishii Y., Okuda H., Nii K. A dynamic power reduction in synchronous 2RW 8T 

dual-port SRAM by adjusting wordline pulse timing with same/different row access mode // IEEE 

Asian Solid-State Circuits Conference (A-SSCC). – 2017. – P. 13-16. 

56. High-Dimensional and Multiple-Failure-Region Importance Sampling for SRAM Yield Analysis / 

Wang M. et al // IEEE Transactions on Very Large Scale Integration (VLSI) systems. – 2017. – 

Vol. 25, No 3. – P. 806-819. 

57. Karl E., Sylvester D., Blaauw D. Timing error correction techniques for voltage-scalable on-chip 

memories // IEEE International Symposium on Circuits and Systems. – 2005. Vol. 4. – P. 3563-

3566. 

58. Bubble Razor: An architecture-independent approach to timing-error detection and correction / 

Fojtik M.et al. // IEEE International Solid-State Circuits Conference. – 2012. – P. 488-490.  

59. Antoniadis D., Djomehri I., Jackson K., Miller S. Well-Tempered Bulk-Si NMOSFET Device, 

MIT. – 2001.  http://www-mtl.mit.edu/researchgroups/Well/ 

60. Luo S., Chiou L. A Sub-200-mV Voltage-Scalable SRAM With Tolerance of Access Failure by 

Self-Activated Bitline Sensing // IEEE Transactions on Circuits and Systems II: Express Briefs: 

IEEE Journals & Magazines. – 2010.  – P. 440-445. 

61. SRAM leakage suppression by minimizing standby supply voltage / Qin H. et al //, International 

Symposium on Signals, Circuits and systems. – 2004. – P. 55–60. 

62. Mukhopadhyay S., Mahmoodi H., Roy K. Modeling of failure probability and statistical design of 

SRAM array for yield enhancement in nanoscaled CMOS // IEEE Transactions on Computer-Aided 

Design of Integrated Circuits and Systems. – 2005. – Vol. 24, No 12. – P. 1859-1880. 

63. An analytical model for predicting forming/switching time in conductive-bridge resistive random-

access memory (CBRAM) / Shaoli Lv S. et al // International Conference on Simulation of 

Semiconductor Processes and Devices (SISPAD). – 2013. – P. 364-367. 

64. Liang X, Turgay K., Brooks D. Architectural power models for SRAM and CAM structures based 

on hybrid analytical/empirical techniques // Proceedings IEEE/ACM international conference on 

Computer-aided design, ICCAD ’07. – 2007. – P. 824-830.  



 

116 

 

 

65. Скурихин Д. Н., Коршунов А. В. Разработка метода оценки выхода годных блоков 

статического озу для повышения быстродействия операции чтения // International Conference 

on Actual Problems of Electron Devices Engineering (APEDE). – 2016. – Vol. 2. – P. 1-8. 

66. 90-nm process-variation adaptive embedded SRAM modules with power-linefloating write 

technique / Maeda N. et al // IEEE Journal of Solid-State Circuits. – 2006. – P. 705–711. 

67. Lange A., Hopsch F. Haase J. Path-Based Statistical Gate-Level Analyses Considering Timing and 

Energy 2012 // 8th Conference on Ph.D. Research in Microelectronics & Electronics. – 2012. – P. 

1-4. 

68. A floating-body dynamic supply boosting technique for low-voltage sram in nanoscale PD/SOI 

CMOS technologies / Joshi R. et al // In Proceedings of the international symposium on Low power 

electronics and design, ISLPED ’07. – 2007. -P. 8–13. 

69. Exploration of the Dual Supply Voltage Space of a 65nm PD/SOI CMOS SRAM Cell / Joshi R. et 

al // In proceeding of the 36th European Solid-State Device Research Conference (ESSDERC). – 

2006. – P. 315–318.  

70. Mohammad B., Saint-Laurent M., Bassett P., Abraham J. Cache Design for Low Power and High 

Yield // In Proceedings of the 9th international symposium on Quality Electronic Design, ISQED 

’08. – 2008. – P.  103–107. 

71. Ming G., Jun Y., Jun X. Low power SRAM design using charge sharing technique // In 6th 

International Conference On Aplication Specific Integrated Circuits (ASIC). – 2005. – P. 19–23. 

72. Raikwal P., Neema V., Verma A. High speed 8T SRAM cell design with improved read stability at 

180nm technology // International conference of Electronics, Communication, and Aerospace 

Technology (ICECA): IEEE Conferences – 2017. – P. 563-568. 

73. Impact of increasing the fin height on soft error rate and static noise margin in a FinFET-based 

SRAM cell / Villacorta H.  et al // 16th Latin-American Test Symposium (LATS). – 2015. – P. 1-6. 

74. Jiao H., Kursun V. Asymmetrical ground gating for low leakage and data robust sleep mode in 

memory banks // Proceedings of International Symposium on VLSI Design, Automation and Test 

IEEE Conferences. – 2011. – P. 1-4. 

75. Cmos Digital Integrated Circuits Sung-Mo Kang, Yusuf Leblebici Tata McGraw-Hill, 2003 - 

Integrated circuits - 655 page, Third Edition, 

76. 60% Cycle time acceleration, 55% energy reduction, 32Kbit SRAM by auto-selective boost (ASB) 

scheme for slow memory cells in random variations / Yamamoto Y. et al // Proceedings of the 

ESSCIRC (ESSCIRC). – 2012. – P. 317-320. 



 

117 

 

 

77. Calhoun B., Chandrakasan A. Static noise margin variation for sub-threshold SRAM in 65-nm 

CMOS // IEEE Journal of Solid-State Circuits: IEEE Journals & Magazines. – 2006. – P. 1673-

1679. 

78. Melikyan V., Safaryan K., Avetisyan A., Hakhverdyan T. On-chip decoupling capacitor 

optimization technique // IEEE 37th International Conference on Electronics and Nanotechnology 

(ELNANO).  – 2017. – P. 116-118.  

79. Chang M., Hwang W. A fully-differential subthreshold SRAM cell with auto-compensation // 

APCCAS 2008 - 2008 IEEE Asia Pacific Conference on Circuits and Systems: IEEE Conferences. 

– 2008.  – P. 1771–1774. 

80. Naik S., Kuwelkar S. A novel 8T SRAM with minimized power and delay // 2nd IEEE 

International Conference on Recent Trends in Electronics, Information & Communication 

Technology (RTEICT). – 2017. – P. 1498-1501. 

81. An x86-64 core implemented in 32nm SOI CMOS / Jotwani R. et al // IEEE International Solid-

State Circuits Conference - (ISSCC). – 2010. – P. 106-107.  

82. An 8T-SRAM for Variability Tolerance and Low-Voltage Operation in High-Performance Caches / 

Leland Chang et al // IEEE Journal of Solid-State Circuits: IEEE Journals & Magazines. – 2008. – 

P. 956-963. 

83. Stable SRAM cell design for the 32 nm node and beyond / Chang L. et al // Digest of Technical 

Papers, Symposium on VLSI Technology. – 2005. – P. 128-129. 

84. Ավ ե տի ս յ ան  Ա. Վ . Ընթե ր ց ման  և  գ ր ան ց ման  արագագ ո ր ծ ո ւ թյ ան  

բ ար ձ ր աց ման  մ ե թո դ  պս ևդո  ե ր կ մատո ւ յ ց  6Տ  ս տատի կ  կ ամայ ակ ան  

ը նտր ո ւ թյ ամ բ  հ ի շ աս ար ք ի  հ ամար  // Հ ԱՊՀ  Լ ր աբ ե ր  գ իտական  

հ ո դ ված նե ր ի  ժ ո ղ ո ված ո ւ  մաս  1. -2018. -Է ջ  215-220:  

85. Process-voltage-temperature Variation Detection and Cancellation Using On-Chip Phase-Locked 

Loop / V,Sh, Melikyan, A,A, Durgaryan, A,H, Balabanyan, E,H, Babayan et al, // Proceedings of 

the 56th Electronics, Telecommunications, Computers, Automatic Control and Nuclear Engineering 

(ETRAN) Conference,– Zlatibor, Serbia, 2012, – P, EL1,2–1-4, 

86. Melikyan V.Sh., Safaryan K.H., Avetisyan A.V., CUT OFF CIRCUIT FOR DUAL RAIL SRAM 

PERIPHERY, WITH IMPROVED DYNAMIC POWER // Journal of the RA NAS and NPUA. 

Series of Technical Sciences. – 2017. – Vol LXX, No 4. -P. 459-466.: 

87. Process-voltage-temperature Variation Detection and Cancellation Using On-Chip Phase-Locked 

Loop / V.Sh. Melikyan, A.A. Durgaryan, A.H. Balabanyan, E.H. Babayan et al. // Proceedings of 

the 56th Electronics, Telecommunications, Computers, Automatic Control and Nuclear Engineering 

(ETRAN) Conference.– Zlatibor, Serbia, 2012. – P. EL1.2–1-4. 



 

118 

 

 

88. Maroof N., Kong B. 10T SRAM Using Half- VDD Precharge and Row-Wise Dynamically Powered 

Read Port for Low Switching Power and Ultralow RBL Leakage // IEEE Transactions on Very 

Large Scale Integration (VLSI) Systems. – 2017. – Vol.  25, No 4. – P. 1193-1203. 

89. Avetisyan A. V. High Speed Pre-Charge Circuit // 11th International Conference Semiconductor 

Micro- and Nanoelectronics, (ICSMN-2017). – 2017. – P. 188-191. 

90. Li J., Tseng C., McCluskey E. Testing for resistive opens and stuck opens // Proceedings 

International Test Conference 2001 (Cat, No,01CH37260).  – 2001. – P. 1049-1058. 

91. Resistive-open defect influence in SRAM pre-charge circuits: analysis and characterization / Dilillo 

L. et al // European Test Symposium (ETS'05). – 2005. – P. 116-121. 

92. Qazi M., Sinangil M., Chandrakasan A. Challenges and Directions for Low-Voltage SRAM // IEEE 

Design & Test of Computers: IEEE Journals & Magazines. – 2011. – Vol.  28, No 1. – P. 32-43. 

93. Characterization of dynamic SRAM stability in 45 nm CMOS. / Oon T. et al. // Solid-State Circuits: 

IEEE Journal. – 2011. – 46.11. – P. 2702-2712. 

94. A black box method for stability analysis of arbitrary SRAM cell structures / Michael Wieckowski 

et al // Proceedings of the Conference on Design, Automation and Test in Europe, March, 2010. 

European Design and Automation Association. – 2010. – P. 795-800. 

95. Sinangil Mahmut E., Hugh Mair, and Chandrakasan. Anantha P. A 28nm high-density 6T SRAM 

with optimized peripheral-assist circuits for operation down to 0,6 V // Solid-State Circuits 

Conference Digest of Technical Papers (ISSCC): IEEE International. – 2011. – P. 260-262. 

96. Singh P., Chandel R., Sharma N. Stability analysis of SRAM cell using CNT and GNR field effect 

transistors // Tenth International Conference on Contemporary Computing (IC3). – 2017. – P. 1-6. 

97. Babayan D.; Babayan E., Avetisyan A.  A new Approach of Multi Voltage and Adaptive Voltage 

Scaling Techniques for 16 nm FinFET RISC Processor // IEEE 37th International Conference on 

Electronics and Nanotechnology (ELNANO). – 2017. – P. 128-131. 

98. Christiansen Tom, Larry Wall, and Jon Orwant. Programming Perl: Unmatched power for text 

processing and scripting. – O'Reilly Media, Inc., 2012. – 1184p. 

99. Mark Lutz. Learning Python, 5th Edition – O'Reilly Media, Inc., 2013. – 1600p. 

100. Parker S. Shell Scripting: Expert Recipes for Linux, Bash and more. – John Wiley & Sons, Inc., 

2011. – 540 p. 

101. Analysis of a noise canceling LNA using a Si2 OpenAccess based tool — CADIT João P. Alarcão; 

Luis B. Oliveira; João P. Oliveira; Rui Santos-Tavares 2015 22nd International Conference Mixed 

Design of Integrated Circuits & Systems  MIXDES) -  2015 - P. 464 - 469 IEEE Conferences 

102. Hahn, Mark. OpenAccess: Standard and Practices // Design & Test of Computers. – 2012. – P. 44-

52. 



 

119 

 

 

103. Morse, R. Interoperable Design Constraints for Custom IC Design // Design & Test of Computers, 

2012. – P. 53-61 

104. HSPICE. Reference Manual. – Synopsys, 2013. 

105. HSPICE. Simulation and Analysis User Guide. – Synopsys, 2013. 

106. Hakhverdyan T, Melikyan V., Safaryan K., Avetisyan A. On-chip decupling capasitor for finfet 

technology // 11th International Conference Semiconductor Micro- and Nanoelectronics (ICSMN-

2017). – 2017. – P. 179-183. 

107. Hybrid stacked memory architecture for energy efficient embedded chip-multiprocessors based on 

compiler directed approach / Onsori S. et al // Sixth International Green and Sustainable Computing 

Conference (IGSC). – 2015. – P. 1-7. 

108. Goldman R., Bartleson K., Wood T., Melikyan V., Babayan E. Synopsys Educational Generic 

Memory Compiler // 10th European Workshop on Microelectronics Education (EWME). – 2014. – 

P. 89-92. 

109. Physical Compiler and PrimeTime. – Springer, 2001. – 360p. 

110. Melikyan V., Avetisyan A., Babayan D., Safaryan K., Hakhverdyan T. Write-Back Technique for 

Single-Ended // IEEE 37th International Conference on Electronics and Nanotechnology 

(ELNANO). – 2017. – P. 112-115.



 

120 

 

 



 

121 

 

 



 

122 

 

 



 

123 

 

 



 

124 

 

 



 

125 

 

 



 

126 

 

 



 

127 

 

 



 

128 

 

 



 

129 

 

 



 

130 

 

 



 

131 

 

 



 

132 

 

 



 

133 

 

 



 

134 

 

 



 

135 

 

 



 

136 

 

 



 

137 

 

 



 

138 

 

 



 

139 

 

 



 

140 

 

 



 

141 

 

 



 

142 

 

 



 

143 

 

 



 

144 

 

 



 

145 

 

 

Նկ Ավտո մատ ը նտր ման սխե մայ ո վ և առանց դրա՝ կար գայ ի ն

դո ղե ր ի ը նթե ր ց ման հապաղման նմանակ ման ար դ յ ո ւ նքնե ր ը  



 

146 

 

 



 

147 

 

 

 

 

 



 

148 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

149 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


