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—MUMER BN REREEETIFERZ A, } ) R _min
P EIRE +196HIR o IR o8 8 A F A 2270 @)
AR, BAHENREECSH THARTNEE R, 4R,
BRE, RIERIGHEXHEERIESERY, Bl et = Vigt min X —= =
Vi, RIFIR2EIEXMBNER, BFBRH S R1 max
MERER1FIN, BIRBXREHRE IR, ©
F1LEMERIREE%], Eil#Vout(V,=1.275V)
Voue=1.8V Vo =25V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
V@ef [%] Vout [%] Vout [%] Vout [%] Vief [%] Vout [%] Voue [%] Vout [%]
+ 0.5 0.82 1.14 3.85 +0.5 1.01 1.53 5.87
£1.0 1.32 1.65 4.37 + 1.0 1.52 2.04 6.40
+2.0 2.32 2.65 5.40 +2.0 2.52 3.05 7.45
+5.0 5.33 5.67 8.50 +5.0 5.54 6.08 10.61
Vour =33V Voue=5.0V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
Vet %] Vo [%] Voue [%] Voue [%] Vet %] Vou [%] Vou [%] Vour (%]
+ 0.5 1.13 1.77 7.14 +0.5 1.26 2.03 8.48
+1.0 1.64 2.28 7.67 +1.0 1.77 2.54 9.02
+ 2.0 2.64 3.29 8.73 + 2.0 2.77 3.55 10.10
+£5.0 2.64 6.33 11.93 +5.0 5.80 6.60 13.33
V=12V Vo =15V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
Vier [%] Vout [%] Vout [%] Vout [%] Vier [%] Vout [%] Vout [%] Vour [%]
+ 0.5 1.41 2.32 9.99 + 0.5 1.43 2.36 10.21
+1.0 1.91 2.83 10.54 +1.0 1.93 2.87 10.76
+2.0 2.92 3.85 11.64 +2.0 2.94 3.89 11.86
+5.0 5.95 6.90 14.92 +5.0 5.97 6.95 15.15
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Vol BRI L.
8V
M =1 (_ref) therefore: S\\;OU' =1
out ref ref
(4)
-R SR -R
Vou = 2 ( 1 ) therefore: S Vout = 2
Vo  Ri*+R LR, R1 R/ +R,
(5)
Y R 3R R
__out _ 2 (—) therefore: S VOUt = 2
Vo Ri+R;\ Ry R2 Ri+R,

(6)
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E(x) = mean(x)
V(x) = variance(x) = o2

MFEEXHNSHENEE, TIXREAT:
EHFEN T RIRE
Resulting
Operation Mean and Variance Distribution
SUM E(x +y) = EX) + E(y) Gaussian
Vix +y) =V(X) +V(y)
PRODUCT |E(x y) =E(X) E(y) Gaussian &
V(X y) =EX)2xV(y) + Modified
E(y)® x V(X) + V(x) x V(y) Bessel
QUOTIENT 1 EX)  EX)xV(y) Cauchy for
E[ﬂ“%* EQ) zero mean x
and y
x] o [EQT [VE) , V)
vl [E(y)} x [E(x)‘-’ * E(y)Z]
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Vo 1 3%V,

~ 1 out out 1 82Vuut
E(Vout)NVou(*' 2 X V[R] x 5R12 + X VIR,] x SR22 + 2 X V[V, X SVre,Z
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8V, 12 8V, 1 sv_ 12
V(V ~ VIR out out out
( out) [ 1] X|: 5R1 :| + V[RZ] X[ SRZ j|+ V[Vref] X |: Svref]
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G5 M BUNERIREHFAAT, BRKANERsix
sigmask EXEMNHREEE, RESBHXNEZDM
REME, Vo MPREIFERTEXITERS.
A THEERXTHERS, RMNFEMEXIRKFES

www.national.com




BEH ERRIBFEPVTELMRIFER (4£)

Partial Derivatives of Equation 1

8Vout - _R_ZX Vv 8Vout - 1_ xV 5Vout = R1 + R2
3R, R2 ref R, R, ™ 8V R,
52V0ut _ 2x RZ 82Vout =0 52Vout =0
8R12 B R:»]i o 8R22 8Vref2
Substituting into equations 7 and 8:
E(V out) ) Vout + V[R‘I] X RZ / R13 X Vref (9)
2 2 2
R Vv
V(V,,) X VIR, x [R—% x Vref] + VIR, x [Ri:] FVIV, ] [R1 + Rz]
(10)
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RE A B EE R TR

EVounEHRBERTIIHRENITESEV, . [EE
SR, BMRENSREALEESHH B ERH
1%, #lt0, %HV,,=15V, R1=10KQ, R2=107kQ,
Vie=1.2750, HiHBEMBEERLLEX1NHRBES
HaouVv, XMRERF0.0002549%6, FEH, FHXF

TR IR ZE AT LA 2B

T2V, 1[%], HERAV,'sESixSigmatfiH FE
(V,es=1.275V)

Vour=1.8V Vour =25V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
Vet [%] Vour [%] Vour [%] Vour [%] Vet [%] Vour [%] Vour [%] Vour [%]
+0.5 0.54 0.65 2.12 + 0.5 0.61 0.85 3.50
+ 1.0 1.02 1.08 2.29 *+ 1.0 1.06 1.22 3.61
+2.0 2.01 2.04 2.87 +2.0 2.03 2.12 4.00
+5.0 5.00 5.02 5.41 +5.0 5.01 5.05 6.08
Voue =33V Vour =50V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
Vet %] Vo %] Vo %] Vou [%] Vyer %] Vo %] Vo %] Vou [%]
+ 0.5 0.66 1.00 4.37 +0.5 0.73 1.17 5.29
+1.0 1.09 1.32 4.45 *1.0 1.13 1.45 5.36
+2.0 2.05 2.18 4.78 +2.0 2.07 2.26 5.63
+5.0 5.02 5.07 6.62 *5.0 5.03 5.11 7.26
Vour =12V Vour =15V
Resistor Tolerance Resistor Tolerance
0.5% 1% 5% 0.5% 1% 5%
Vet [%] Vout [%] Vout [%] Vout [%] Vet [%] Vout [%] Vout [%] Vout [%]
+ 0.5 0.81 1.36 6.34 + 0.5 0.82 1.39 6.49
+1.0 1.18 1.61 6.40 +1.0 1.19 1.64 6.55
+2.0 2.10 2.37 6.63 +2.0 2.10 2.38 6.77
+5.0 5.04 5.16 8.06 +5.0 5.04 5.16 8.18
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For No More Than 0.1% Additional Error Select R, Less Than:
Vout
Lg; (MA) 1.8V 25V 33V 50V 120V 15.0V
0.01 180 k 250 k 330 k 500 k 12M ~ 15M ~
0.1 18 k 25k 33 k 50 k 120 k 150 k
1 1.8k 25Kk 3.3k 5k 12 k 15 k
10 180 250 330 500 1.2k 1.5k
For No More Than 0.5% Additional Error Select R, Less Than:
Vout
lLg; (MA) 1.8V 25V 33V 5.0V 120V 15.0V
0.01 900 k 1256M ~ 165M ~ 25M 60M * 75M *
0.1 90 k 125 k 165 k 250 k 600 k 750 k
1 9k 125k 16.5 k 25 k 60 k 75 k
10 900 1.25k 1.65k 25k 6 k 75k
For No More Than 1% Additional Error Select R, Less Than:
Vout
Lgj (MA) 1.8V 25V 33V 50V 120V 15.0V
0.01 1.8M * 25M * 33M * 50M * 1220M * 150M *
0.1 180 k 250 k 330 k 500 k 12M ~ 15M ~
1 18 k 25k 33 k 50 k 120 k 150 k
10 1.8k 25k 3.3k 5k 12 k 15 k

*Values of R2 greater than 1 M may be inappropriate because of the difficultly associated with maintaining high impedances with surface mount resistors. In

particular, ionic PC board contaminants may limit the highest attainable on-board resistance figures that can be reliably maintained.
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