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. . . F] S Computational Materials Science R
Contents lists available at ScienceDirect | COMPUTER PHYSICS. -, . Vokurne 185, 15 February 2021, 110238
COMMUNICATIONS -

Computer Physics Communications

CINEMAS: Comprehensively INtegrated
Environment for advanced MAterials Simulations

& &; :

journal homepage: www.elsevier.com/locate/cpc

Show more
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AMMCR: Ab initio model for mobility and conductivity calculation by )

using Rode Algorithm™ T

Anup Kumar Mandia?, Bhaskaran Muralidharan?, Jung-Hae Choi®, Seung-Cheol Lee ", Abstract
Satadeep Bhattacharjee

* Department of Electrical Engineering. Indian Instirute of Technology Bombay, Powai, Mumbai 400076, India

® Center for Electronic Materials, Post-Silicon Semiconductor Institute, Korea Institute of Science and Technology, Seoul 02792, Republic of Korea

“Indo-Korea Science and Technology Cencer, Bangalore 560065, India

ARTICLE INFO ABSTRACT

Article history: We present a module to calculate the mobility and conductivity of semiconducting materials using

Received 17 June 2019 Rode's algorithm. This module uses a variety of electronic structure inputs derived from the Density

Received in revised form 14 Ocrober 2020
Accepted 19 October 2020
Available online 28 October 2020

Functional Theory (DFT). We have demonstrated good agreement with experimental results for the
case of Cadmium Sulfide (CdS). We also provide a comparison with the widely used method, the so-
called relaxation time approximation (RTA) and demonstrated a favorable improvement of the results

Keywords. compared to RTA. The present version of the module is interfaced with the Vienna ab initio simulation
Abinitio package (VASP).

Mobility Program summary

DFT Program title: AMMCR

‘CW:WE“W'!' CPC Library link ro program files: hrep://dx.doi.org/10.17632/x4yjz735xz.1

nelastic scartering Developer's repository link: hitps: //iksLres.in/research/download-center
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Samsung will continue to be #India's strongest partner.
Here's a message from our President & CEO Mr Ken Kang
as we complete 25 years in the country. #Samsung remains
committed to #PoweringDigitalindia
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 AISHE 2018-190{| M I}2tst WRlo| A= 25 1,416,299 HO|C}, O] 0| 57.85% = =440|C},

of
« AUk HA wd £S5 JB/AR|ASEZ FZ5HE Of2He] 27t 2t

804069

184145
454313
354141

124514

45156

| 19829

13574

33403
I 270168
I //9928

Il 79358

SC

w

T OBC GENERAL

[E 1] E/A2Y 1Y 4 (BX: AISHE 2018-19)

124,514H22 HMA| 1@I0| 8.8%F ZA|StCt, ST AS2e| BF
19| 2.36%, OBC AlS2 454,313 G222 HA9| 32.1%E
0|2 UUA S 2= = 804,069F (MA|2| 56.77%)OI|LCt.

« 2 A39| A+ 2t 0| HIES Hluwd = O, W@ A0 AN M A S 2HE0| F=2H A A
LIEHACEH ASZH 2 # ofu 2t Jof E A= 2] St A @ & 57.85%7t
=-do|Ct.

« SCOf| A S0 £5= W2 &
£ 33,403 o= HA
2}A|5t0 Ut M =0 A

HE Iﬂo ON'

« AISHE 2018-19= w9l 2SS g (Professor & Equivalent), £14= (Reader &
Associate Professor), 2145 (Lecturer/Assistant Professor), 1= (Demonstrator/Tutor),
QA|2|22 (Temporary Teacher), 12|11 W21 (Visiting Teachen 22 &322 QIC},

« 2t 213 UollM AH|7t 80| CHE A2 Lietkith Hm43o| 22 oi49| HI80| 27.3%2)
HtH 2432 36.8%, 2usa= 42.6%7F 0/40|CY,
. O FNS F IR HMT 4 UCH MW, D4 ATo| HYat07 EAICH SRS
J

A= o ud HE0| AR dAol= o ud HE0| A 2o =0t HE
7ts-g0lct.
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ISUS7|3 AMA| (chstn, ZH2|Z|, stand-alone)E 7|&2=2 w@ 10 & st £ (Pupil
Teacher Ration: PTR)= 269 712H0|0f, Al S242 7|20 513 1Y 101 & 3H4 2432
T ACH CHstu ot Cfstu A|F Ze|A| B n 12 g oH4 2082 E

O] SO|A CiStum} CHSt oA &St 1Sug7| e 22 42 S5 7|& 1219 18FH
St E = HloICt O] £3|&= 7Y == SoM= F2 $|0|Ct,

2|2 7H7E w Aol Hsk= ofeff Ot 2Tt 73 7t HStE = If MA| wd A= 8.2%
3715t

SCOf| A0 &5t W2 = 124,514F2= M| Wi |88%§ 2}R|BtC}. ST 74| Ol FAR £
33,403 Yo =Z A3 mYUQ|

2015-16 StAEO| W@ A= 7t Bl 0|§— LE 7“\0f°"':f7f CtAl S7t5t=
ZFMO[ct, sl 7|2t SO HEUH2 2.7%, HEUAS 16.8% S75tA20, 0 du @9
HIZ0[ 2} ZOtR|= FAM[O|Ct

-

23| 371511 U= 2O 2YE|A, mY 191 T

HOo 2 LIEMC}

T — AN
Ol AHDRDFY # OfLlzt YHDT WHOIME SYsHA LIEILID QUOT, cheta, cheta
A8 71, ZelZ| & 2& 7HE|12[0f| M LELH= Si40ICt
5, Asus 7[He A & S5 U9 S/t S5 WO S/t =7} Mef7r| £ Sh=
&S 20iE0H. Qe 15uRe| A JHHS A L2 ud S F ofL2} W
S7t= &7 O|R| A0 & Z0|Ct
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AHl2€ SiCt 0| 2Z0|A Teaching, Learning and Resource (TLR) ¥9e Zo| L w9

A MEE E0jF = £ 2| HO0|H Research and Professional Practice (RPP)£ & S9|
AFGAUE BN = E2 A HO|CL

=3

ol
0

=
=
.29/ 20

o

(SeH=0F)
* NIRF2 20199x st B7I0M S0 et wao| 24 ~Fi} ATt

CIOIE{E S7HSIUCt. Ol= &stE0p7t Qe NSWSoM 7t S8t 2007
M20[7|%= stil, 71 2455 d35tl U= £0F0[7] WE0|7| = Sttt.

* 2019 NIRFO|| t2H S8 20 W@ F BfARSR| &2| A= 33% 2 LIEFCE.

o Q= A E o2 & mff, SHZ0F WOl EAL ot BlE2 33% 0|2t Ao|Ct §5
o = 5070 DSuK7| 0| =2 ULt

Stue= 25 ITS0|U2H, OlF 770 IIT WS

BHAFSER| H|22 99.2% (& 3502F2| - & 3475HO0| EfAL &t 2|2 LIEHGCY,

2091 o|uie| thst SOM= W gAY BIE0| 50%7t OF &=

8%lE ZIA|8t Manipal Academy of Higher Education

o 1
(BEOEhel 3% & 2586F2| W & 594HO BhAL ot 2|20l A2 = LEHLCTE,

2. A7 AA (RPP: Research and Professional Practice)

v O Ao S0 Aol Ofsto| CiREL| HAAHAE W US ([& 21], [& 22])

v AFAA Aol E4Y: 240| Ofisto] Yol A4 UIFEES U1 US ([& 23))

v 3SHEO0| Z &%l 10074 Tt 3 T NITZF MA|2] 52% & 22|51 /US ([ 8))

v elld 7|17t St EHE =2 F AU=0M STE =20]| 425%F AL UZ. A F
69.03%7t NIRF B2} Ci4kQl Chsto M ESTH35IAS

- S FOF HII Cief 91671 CHEk2 19d & & 264,930712 =22 3l 4o
ETE SIUCE 7|1 G " 289.2 719 =2& A4o| ETSIRUCt. 0] S 42 10071
CHEH0| 179,727 MO| =22 £7t510] £ 67.48%2| =22 &T5Ct

« 5, A9 11%2] 7|#0| dA Q| 67.48%2 =22 SHoIUCE SEHEOF HA| £
40| A5t Ho|C},

SSEA: QUEDSWFRAIAT(2021), IKST and IIMB
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Z§ 916 264930 289.2 179727 67.48% 10.92% 6.21

st 303 181229 598.1 126188 69.63% 33% 2.11

38 904 133985 148.2 91280 68.13% 11.06% 6.16

39 507 2185 4.3 1998 91.44% 19.72% 4.64

oFst 289 4773 16.5 3888 81.46% 34.60% 2.35

Z2|2| 858 11964 13.9 5451 45.56% 11.66% 3.91
[# 3] 202 =244 (E2: NIRF 2019)

- Ot Fofe| B3R 7.64%, Ae|A| 20| 3% 31.47%7t 2017-18 St & =&
AZ0| StLt= QICt OlE H&2 FFs0| 7+ 42fsitt. 507702 Hot thy ofst =
Auto| H= 336712] 7|20 =2 AZ0| 3tLt= GiC

« = HAE eS| Y220 B A2 2 StAI-ES AHCE SfA0lE 49 7t A2
T, =2 A AAF 0] Y BIZCH 2| =5t ST 4 U= A2 B7| WiE0|Ct.

U

» NIRF&= SCI Expanded, SSCI, A&HCI, FT 50 journals, Scopus S H|mZ ZHAQl IR &
AR50 24 =2 (Highly Cited Publications/ 0|3} HCP)& M3, HCP £THE
Jha= ZAISHUCE,

« 3% ZO0fO|M 7 A& J|E 49 10071 cisl/7|d HEfE= EAMSIQUCH Q= Jst

OOl A 2] &2 1009 7[&e =24dE A%t 22, 35%«= IITe 4&0|0, 20% &

CICCSto| A ek 20| ES 17% = NITQ| AAo|Ct 1 CH20| FECHs (12%)2

ALE|UCH FEIC S| A2 2%0f| 2246t A= LIEFGICE

0f

0

d
ORJ
I

Ja

0 A

- 28l 7|12t S SLYF DSWF Lol ITol| - SE Aut O|H S0 LIEIHCH= &
FEY &+ Ut Eo SHFYHY =FHH2 A9 22 69%, 2T 89%0|ct. A+
FHof| A RIZHZ0F7F OF2 A &S HYstA| X 5tal U= S Eof F11 ULt

Ex 916 44810 48.9 33074 73.81% 10.92% 6.76
CHstw 303 30121 99.4 21260 70.58% 33% 2.14
3% 904 18245 20.2 14549 79.74% 11.06% 7.21
49 507 537 1.1 508 94.60% 19.72% 4.80
oFst 289 866 3 785 90.65% 34.60% 2.62

[# 4] 20FE £ =2 (HCP) 24 (& NIRF 2019)

S UEDSWERAFAT(2021), IKST and IIMB
]
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202183 Q= DK 9E7|(2)
-
1. Z&(Overall)
T =02 19l= UEUSE =, ALolof z[et IIT Of=2tATt R[S 291=
RIZZFZ2| Indian Institute of Science (IISc)7F ZFA|SHRUCE. O] 2 10{7tA| Cist 2| AE=
[ 5]0] Z2|5tUCt. o] Sofl 77H7HIT, 1747t S ECHSE, 2707t = CiSHO|Ct.

- ST ZOMM IITe| EE 30| Y5t Ol Q= W0 2 8SS BENEH € + UL

« [E5]0|A TLRS E7t ¥ =
Resource &=, RP= 3t MIME £t Research and Professional Practice &,
GO= SM AA 2 22 Graduation outcome, Ol= Bt 7| &0 Q] AL 4 7|2
79| CHYMHE £ Outreach and Inclusivity, O 2422 PRE Q1= 1SS 7|#

u2{@S0| F7} 7| 20f| Tl M 7k2] 1 QU= A4S £ T Perception &=0|Ct.

2 £46t Teaching, Learning and

=2 Name ZA| = 8 TLR RP GO (0] PR
1 IIT Madras Chennai TN INI (IITs) 84.56 83.53 87.13 66.08 94.14
Indian Institute of =
2 Science Bengaluru KN =l ECffs! 83.16 8924 7857 4847 100
3 IIT Delhi Delhi DL INI (IITs) 7830 8296 79.14 5858 86.14
4 IIT Bombay Mumbai MA INI (IITs) 7695 84.36 82.31 5068 8692
5 IIT Kharagpur Kharagpur WB  INI(IITs) @ 67.36 76.65 86.17 60.63 78.11
6 IIT Kanpur Kanpur UpP INI (IITs) | 7195 69.61 69.96 50.39 75.68
7 ’awfjh"?"a' Nehru — \wDelhi DL =2ckstm 7675 4185 99.87 7587 5527
niversity
8 IIT Roorkee Roorkee UK INI (IITs) 67.32 6508 87.14 61.64 4366
9 IIT Guwahati Guwahati  AS INI (IITs) 76.79 56.58 7387 6063 46.34
10 Ba[‘f"fas Hindu Varanasi UP =2HSim 69.72 46.46 9637 57.01 47.28
niversity

« Oty ZOMM= & 303719 cfistulzt Bote| CHYOo|AL2D O S 100%7tA|
% A

Oi7|= 20| ZAHER A2ld 2417t AS =

Okl
ofn

S QA= DNSWERAAT(2021), IKST and IIMB
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3. &&&0f (Engineering)
« S0 HI0l= & 9047 DS1]7|H0| 2I01E ULt SSH20kR] 210 7|20| B2 0|} =,
QIO Cistu 7 Op 38t S4le] s 7|20 B7| WEO|Ct. (O, IT, NIT, College )

« A2 1074 7| = 87H7F ITO|H, 929/0| Anna University, 10210 NITQl NIT
TiruchirappalliZt 22tQICt, 2EH20F0] |IT H= SA0| A= A4S BEo &0}

+ BHE0Re] A7 M| 2 109 O|Lf 712 SOIM B ACHs RS L 4 ULk
A

* [E7]2|RP Y-S 2T 42| 572t 52| 57H2| Z4= 21017k A LIEFHTH= AS & +7F AL

Indianinstitute of Science,Bengaluru Gl  83.16 89.24 7857 4847 82.28
2 Jawaharlal Nehru University, NewDelhi DL =¥ 76.75 4185 9987 7587 5527 68.67 7
3 Banaras Hindu University,Varanasi Up =& 6972 4648 9637 57.01 4728 64.56 10
4 University of Hyderabad,Hyderabad . =% 7481 4378 8364 5877 3671 61.85 11
5 Calcutta University,Kolkata WwB F& 6226 47.1 9154 60.14 3739 60.87 12
6 Jadavpur University,Kolkata wB F¥ 544 5489 90.28 4495 5183 60.52 13
7 Anna Unijversity,Chennai N =Y 56.39 54.1 7807 53.16 62.72 60.35 14
8 Amrita Vishwa Vidyapeetham,Coimbatore N HE 73.03 43.77 70.28 70.23 31.01 59.22 15
9 Manipal Academy of Higher Education,Manipal KA &E& 7791 3831 69.71 66.78 30.21 58.51 16
10 Savitribai Phule Pune University,Pune MA T 69.26 4442 86.04 5434 16.55 58.40 17

[ 6] NIRF H7} Cj3tm £0F AF9| 107 Chatm

Indianinstitute of Technology Madras,Chennai IITs 93.55 9239 8436  63.99 89.05
2 Indianinstitute of Technology Delhi DL IITs 85.8 96.18 80.32 56.19 90.85 85.36 3
3 Indianinstitute of Technology Bombay,Mumbai MA IITs 89.12 95.3 76.47 48.17 89.61 84.40 4
4 Indianlnstitute of Technology Kharagpur WB IITs 73.14 88.2 84.12 57.79 84.14 79.42 5
5  Indianinstitute of Technology Kanpur UP IITs 79.07 81.79 82.56 46.61 81.35 77.57 6
6 Indianinstitute of Technology Roorkee UK IITs 75.05 75.9 89.84 58.65 54.61 74.58 8
7  Indianinstitute of Technology Guwahati AS IITs 82.55 63.6 78.45 58.86 54.49 70.87 9
8 Indianinstitute of Technology Hyderabad TL IITs 78.91 4918 71.71 56.21 55.38 63.93 22
9  Anna University,Chennaij N e 63.17 64.13 63.24 52.66 70.13 63.12 14
10 Nationalinstitute of Technology Tiruchirappalli N NITs 68.36 46.64 72.76 62.2 63.54 61.63 24

[ 7] NIRF B7} SSt20F &9l 1074 tistul/7|2

o

S22 AENSNERAIT(2021), IKST and IIMB
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dsk Z0F (Management)
5t 20k= 507702 Cist/7| 20| WIS vroro ] 7591 7tA| 2217 270 =IACt
7t BEsH A/EAL S| 2 WS

oA F2 &S W ALt

AL BiC} ITQ AYSH T2 1340

ox
of

Mo

gst 20 &9l 57 7|22 Ofeff [& 8]0 He|5tATt. FFS ol S 49l 371
&1} 49| Ofst 7|22to| A7t 37| HO{ZICH= HO|L,

v

7183 F #4 TR RP GO Ol PR 34
IIM Bangalore, Bengaluru KA [IIMs 9285 5503 9835 73.09 100 81.34
2 IIM Ahmedabad GU IIMs 9074 5776 981 6812 96.32 80.61
3 IIM Calcutta, Kolkata WB [IMs 9014 5416 9607 7152 9402 79.06
4 lIM Lucknow UP IIMs 8537 3453 9301 5755 6957 67.28
5 IIM Indore MP  IIMs 83.11 3744 9321 7021 5193 67.02
[ 8] NIRF 2019 ZFs} =0F &%l 571 7| &
Z2|A| Ok
Qe NS0 23l Z4| F Sttte W|7|29| 20| HTh= A0, O] 24 o A5t
DiCh= A2 Z2|A[9] HEolot
R=0fl= 23 HALS 712 EE Z2| XS0 SAet.
A= AsuSA|IAEL Ao F0A Ze[R|Q] 0§22 & SfIE & &+ Yle e7t
UCE. 3FA| 2 U= LHOM HE Z2|R[Q] &2 =2 HO|C.
Q1= R oiskel ue S0 = ZelA| £4150] Ho| U,
ez ¥ F 4% Affilication H|D
Miranda House, Delhi DL 1948 University of Delhi od
2 Hindu College, Delhi DL 1899 Panjab University
3 Presidency College, Chennai TN 1840 University of Madras
4  St. Stephen’s College, Delhi DL 1854 University of Delhi constituent
5 Lady Shri Ram College for Women, NewDelhi DL 1956 University of Delhi od
6 Loyola College, Chennai TN 1925 University of Madras
7  Shri Ram College of Commerce,Delhi DL 1926 University of Delhi
8 (R::rr:laerll(;:’;hgg"l;/gs:%r;r:/a:\r/aekananda WB 1963 West Bengal State University
9 Hans Raj College, Delhi DL 1948 University of Delhi constituent
10 St. Xavier's College, Kolkata WB 1860 Calcultta University

[ 9] NIRF 2019 Z2|Z| £0F &<l 10721 Z2|A]
SEEX: QNS WERAIAT(2021), IKST and IIMB
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GDP Growth Forecast Update < |

India
2020
Q 2021
-9.0%
"
¢ ki
o

Annual GDP growth forecast

Find out more in ADB’s Asian Development Outlook 2020 Update.
www.ad b.org/adou2020 ADO 2020 forecast ADO 2020 Update forecast
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| 68 1Y 92996 (F4 &Izt £+ YWHY 7|F) 0|F Z&H2=2 U2 f3|E
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71231 QI Al BRIZF = ;%“rj 98 S= 102 ¥

Daily New Cases in India E2] - d4gs2A, Worldometers

Daily New Cases

Cases per Day o ?_IEQ_' 7I-OD:|Z _¢_7|- Z| I_'I_I-éH DEI-_‘?l_E-I
Data as of 0:00 GMT+0
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£2]: The Indian Express

20214 01¢E 30¢ 7|Z, 7I2HEFIF OM= 464F2| Covid-19 4l &I 210 £|0f,
Z SRIZ = 938,865F, AHYAL = 12,213 2 YA S JUCt D EHY T2 SRACEH

otH, 013 30¥ E1E Al & 00| YWZRFOML 4l &RIZZ ERIE|ACt 22
A7t EX El |98 Z MT{E ™ Bangalore Rural 149%, Dharwad 404%, Shimoga
2839, Kalaburagi 2009, Uttara Kannada 158%, Tumakuru 1399, Raichur 1199
Chitradurga 70%, Dakshina Kannada 39%, Mysuru 313, Chamrajnagar 27% 0| 1
£E O|RULH.

FIZ2LEZE FO|M & HA| 22LH9 WA HF XA o '2-2'(Co-WIN)L| ZEH0| 2[&EHO|
T2t YHFF 9o B HRAM STE[AHL 45| =2 HS SRt

St
== o

rok
mjo

sHH2l((Jayanagar General Hospital)@] 32|4:L+0|OHKrishnaiah)

o
Y2 ‘Yo 2LFREZ Qsfl Yl PSS LS = Uc A=RSAAES 0|F0] Y= A0
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Manoj Kumar, H.V 822} Bowring, Lady Curzon 2|2} Cfst & 40| oz 242}
‘B F2R2 FE i HFS YO0 & o= FTARAISS BH
YO0l {3 O|F0{Z| 2] g ACH" 2t HE SA|0f 2
SAIO| OB E YHS Al=5H0], AH{Of| 22517 Z2I 2 20 1 3Uct.

’

JBiLt FH2UERHS A 1 AT Lol 7+ H2 40| 9|2 ZARISO| OYHES
YD 2202 AR S 9 1.87,000{H2] WAl FZ0| LS AT
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