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prescription for describing_ planes

z X, Y, and z-axis intercepts:

(1,2, 1) plane 2a, 1a, 2a
2,1,2

invert:
Y. 1,2

Rationalize:

1,2, 1
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where it comes from

equation of a plane:

X Ly oz

xint y int Zim

describe with numbers:

equivalent to:

1 1 1
xim/a’yim/a’zim/a
X
3
Lundstrom ECE-606 S13
prescription for describing directions
z [ equation of a vector:
2 L v=[223] -
| v =2ax+2ay+3az
|
|
|
Il describe with components:
i
! a|r .Y 2a,2a,3a
2a 5 //
““/j/‘)r“' equivalent to:
2,2,3
X
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direction normal to a plane

X
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where it comes from
. equation of a plane:
_* Y z _
(1,2, 1) plane Slora)=g g vz !

2a ¥=[121]
normal to a plane:

of ., 0f . df .
N=Vfix,y, —X+——y+
flwyz)=3 ay” " ox
]\7=L32+Lj/+ié
xint yim th
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angle between planes

N,=[1,0,0]
N,=[111]
(1,0, 0) plane /
>
e
: "z
(KOH etching) <,

2

(

]Vl . ]\72 = N,N,cos6
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angle between planes

F o N, =[1,0,0]
cosf=——2 .
NN, N,=[111]
le[hwkl’ll] 1+0+0
_ Cose:\/12 02 02\/12 12 12
sz[hz,kz,lz:l T 2 Thtlh
cosf=—
NS S NE)
SR +R+ PR 41+
0=54.7
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distance between adjacent planes

(h,k,0)

[ hk1] Jo__ 4

N = hak + kap + la?

—_
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distance between adjacent planes
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spacing of (100) and (111)

N,=[1,0,0]

N,=[111]

(1,0, 0) plane /

>
g=——9 1
JE+02+0° %

%,

d=a (
d= a =4
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The diamond lattice

FCC Bravais lattice

Basis of 2 atoms per site
(000) and (Va va va)

https://nanohub.org/tools/crystal_viewer
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The diamond lattice

Atoms per unit cell
8 times 1/8 + 6 times /2 + 4

8 atoms per unit cell

https://nanohub.org/tools/crystal_viewer
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Silicon: density

Lattice constant: a = 5.4307 Ang
Density = total mass/vol. of unit cell.
Atomic mass of Si: 28.0855 amu

1 amu = 1.6605 x 10727 kg

 8x%28.0855x1.6605x10™

kg/m’
(54307 10-“’)3 -

p=2.3296 g/cm’

https://nanohub.org/tools/crystal_viewer 14
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Silicon: NN spacing

Lattice constant: a = 5.4307 Ang
Body diagonal = sqrt(3) a.

NN spacing = sqrt(3)a/4

https://nanohub.org/tools/crystal_viewer
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Silicon: packing density

Lattice constant: a = 5.4307 Ang
NN spacing = sqrt(3)a/4

Radius of atom = 2 NN spacien
=sqrt(3)a/8

Vol of atom = (4/3) pi R"3

4
8X§7TR :\/STC
16

(a)
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PF = =34%




Silicon: atoms / cm2 on (100)

Lattice constant: 5.4307 Ang
Atoms on face = 4 times V4 +1 =2
Ns = 2/ a*2

Ns = 6.81x 104 /cm?

https://nanohub.org/tools/crystal_viewer

Lundstrom ECE-606 S13




