BGR

<Bandgap reffarence >

Bandgap Reference BGR BGR
BGR
BGR 3
1
2 Tr Tr
3 PTAT NTAT
1 3 BGR
2
< >
1 1 PNP-Tr
Vree
e 1 R NPN-Tr -
| Ve | Veer
3 § R
& | VREF = Rl + VBE - l
W p
o VREF VREF
dVgee/dT
T
L PNP WVeer _ IRD | Ve _ o
BGR dT dT dT
2 dVge/dT
d(R1)ZdT
PTAT NTAT
175

Company University System



<OPAMP  BGR>

2 OPAMP BGR

Veer

RIS

\f;} R, v,
ﬁ xK
Vsjf Vzejf
2: OPAMP BGR
Veer = Vit Ve, =V, + Vi
Veer = R_Z PVee + Ve
3
kT |
Ve = — In(i)
Fooa s
kT
PVege = — In(K)
q
R, k
Veer = R_Z — In(K) + Vgg,
3
Veer
dVREF - & E In(K) dVBEl
dT s g dT

dVge/dT = -2mV/deg
(R2/R3)In(K)=23.52

OPAMP  BGR

VBE1

OPAMP
inp =inn
V3 + VBE2 - 3
= Veer - Veea = Ve - 4
Vs _ s
Rs
R, R
—2V, = =2V - 6
R3 3 R3 PVge
- 7
- 8
- 9
- 10
- 11
Veer T 1
- 12
k/q = 0.085mV
R2 R3
2

2/5
Company University System






