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Reverse Breakdown
Voltage Tolerance at 25 [1 and Average
Reverse Breakdown
Voltage Temperature Coefficient

LM4050 Supplied as 1000 Units,

Tape and Reel

LM4050 Supplied as 3000 Units,
Tape and Reel

I+

0.10, 50 ppm/ [0 max (A grade)

LM4050AIM3-2.5

LM4050AIM3X-2.5

LM4050AIM3-4.1

LM4050AIM3X-4.1

LM4050AIM3-5.0

LM4050AIM3X-5.0

LM4050AIM3-8.2

LM4050AIM3X-8.2

LM4050AIM3-10

LM4050AIM3X-10

I+

0.200, 50 ppm/ 0 max (B grade)

LM4050BIM3-2.5

LM4050BIM3X-2.5

LM4050BIM3-4.1

LM4050BIM3X-4.1

LM4050BIM3-5.0

LM4050BIM3X-5.0

LM4050BIM3-8.2

LM4050BIM3X-8.2

LM4050BIM3-10

LM4050BIM3X-10

I+

0.50, 50 ppm/ 0 max (C grade)

LM4050CIM3-2.5

LM4050CIM3X-2.5

LM4050CIM3-4.1

LM4050CIM3X-4.1

LM4050CIM3-5.0

LM4050CIM3X-5.0

LM4050CIM3-8.2

LM4050CIM3X-8.2

LM4050CIM3-10

LM4050CIM3X-10

goo
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Reverse Breakdown
Voltage Tolerance at 25 [1 and Average
Reverse Breakdown
Voltage Temperature Coefficient

LM4050 Supplied as 1000 Units,

Tape and Reel

LM4050 Supplied as 3000 Units,
Tape and Reel

I+

0.10, 50 ppm/0 max (A grade)

LM4050AEM3-2.5

LM4050AEM3X-2.5

LM4050AEM3-4.1

LM4050AEM3X-4.1

LM4050AEM3-5.0

LM4050AEM3X-5.0

LM4050AEM3-8.2

LM4050AEM3X-8.2

LM4050AEM3-10

LM4050AEM3X-10

I+

0.20, 50 ppm/ 0 max (B grade)

LM4050BEM3-2.5

LM4050BEM3X-2.5

LM4050BEM3-4.1

LM4050BEM3X-4.1

LM4050BEM3-5.0

LM4050BEM3X-5.0

LM4050BEM3-8.2

LM4050BEM3X-8.2

LM4050BEM3-10

LM4050BEM3X-10

I+

0.50, 50 ppm/ 0 max (C grade)

LM4050CEM3-2.5

LM4050CEM3X-2.5

LM4050CEM3-4.1

LM4050CEM3X-4.1

LM4050CEM3-5.0

LM4050CEM3X-5.0

LM4050CEM3-8.2

LM4050CEM3X-8.2

LM4050CEM3-10

LM4050CEM3X-10
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0400 O T, O O 850

o400 O T, 0O O 1250

60puAD 15mA
68uAD 15mA
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91uA D 15mA
100pA D 15mA

00000000000 TA0 Ty0 Tyyn 0 Tmax 000000 000000000 T,0 T,0 250000000000000 AD
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. LM4050AIM3 | LM4050BIM3 | LM4050CIM3 .
Symbol Parameter Conditions 1;{&2&::) LM4E§2QEM3 LM4&5"255EM3 LM4Ei5n2§:M3 (lIJ.?r::lst)
(Note 5) (Note 5) (Note 5)
Vy Reverse Breakdown Voltage |Ix 0 100p A 2.500 v
Reverse Breakdown Voltage |Ix O 1004 A + 25 + 5.0 + 13 mV (max)
Tolerance Industrial Temp. Range + 1 + 14 + 21 mV (max)
(Note 6) Extended Temp. Range + 15 + 18 + 25 mV (max)
Igmiy | Minimum Operating Current 41 MA
60 60 60 M A (max)
65 65 65 M A (max)
AVR/AT | Average Reverse Breakdown | Ig O 10 mA + 20 ppm/
Voltage Temperature IR0 I mA + 15 ppm/ 0
Coefficient Ix0 100p A + 15 + 50 + 50 + 50 ppm/ 0
(Note 6) (max)
A Vp/Alg | Reverse Breakdown Voltage | Igyn & Ig O 1 mA 0.3 mV
Change with Operating 0.8 0.8 0.8 mV (max)
Current Change 1.2 1.2 1.2 mV (max)
(Note 7) ImA 0 Ix 0 15mA 2.3 mV
6.0 6.0 6.0 mV (max)
8.0 8.0 8.0 mV (max)
Zr Reverse Dynamic Impedance | Iz O 1 mA, f0 120 Hz, 0.3 Q
IocO 0.1 1
eN Wideband Noise IO 100p A 41 M Vims
10Hz O f0O 10 kHz
AVy Reverse Breakdown Voltage |t 1000 hrs
Long Term Stability TO 250+ 0.10 120 ppm
IR0 100p A
Viyst | Thermal Hysteresis ATO D400 01250 0.7 mv
(Note 8)

http://www.national.com/JPN/
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Typical LM4050AIM3 | LM4050BIM3 | LM4050CIM3 Units

Symbol  Parameter Conditions | TYPICA! | LMOSOAENS | Li4lsDBENS | LilOsoCEts | Units

(Note 5) (Note 5) (Note 5)

A% Reverse Breakdown Voltage |Igx O 100p A 4.096 v
Reverse Breakdown Voltage |Ix 0 100 A + 4.1 + 8.2 + 21 mV (max)
Tolerance Industrial Temp. Range + 18 + 22 + 34 mV (max)
(Note 6) Extended Temp. Range + 25 + 29 + 4 mV (max)

IxmMiy | Minimum Operating Current 52 MA

68 68 68 M A (max)
Industrial Temp. Range 73 73 73 M A (max)
Extended Temp. Range 78 78 78 M A (max)

A VR/AT| Average Reverse Breakdown |Ig 0 10 mA + 30 ppm/
Voltage Temperature RO 1mA + 20 ppm/ 0
Coefficient Ix0O 100p A + 20 + 50 + 50 + 50 ppm/
(Note 6) (max)

A VRy/A g | Reverse Breakdown Voltage |Igyn O Ig O 1 mA 0.2 mV
Change with Operating 0.9 0.9 0.9 mV (max)
Current Change 1.2 1.2 1.2 mV (max)
(Note 7) ImADO Ig 0O 15mA 2.0 mV

7.0 7.0 7.0 mV (max)
10.0 10.0 10.0 mV (max)
Zr Reverse Dynamic Impedance | Iz O 1 mA, fO 120 Hz, 0.5 Q
IncO 0.1 15

en Wideband Noise IR0 100p A 93 M Vims

10Hz0O f0 10kHz

AVgp Reverse Breakdown Voltage |t 1000 hrs 120 ppm
Long Term Stability TO 250+ 0.10

IgO 100pu A
Vuyst | Thermal Hysteresis ATODO 400 to 1250 | 1.148
mV
(Note 8)
LM4050-5.0
googd

00000000000 To0 Ty0 Tyyn 0 Tmax00 0000 000000000 T,0 T;0250000000000000 AD
BOOO CO0D0000000000000000000000%+ 0100+ 0200+ 050000000

Tyoical LM4050AIM3 | LM4050BIM3 | LM4050CIM3 Units
Symbol|  Parameter Conditions | TYPICAl | LIMOSOAEMS | LMADSOENS | LaOSOCEMS | Units
(Note 5) (Note 5) (Note 5)
Ve Reverse Breakdown Voltage | Iz O 100y A 5.000 v
Reverse Breakdown Voltage | Iz 0 100y A + 5.0 + 10 + 25 mV (max)
Tolerance Industrial Temp. Range + 22 + 27 + 42 mV (max)
(Note 6) Extended Temp. Range + 30 + 35 + 50 mV (max)
IrMIN Minimum Operating Current 56 MA
74 74 74 M A (max)
Industrial Temp. Range 80 80 80 M A (max)
Extended Temp. Range 90 90 90 M A (max)
AVR/AT | Average Reverse Breakdown| Ig O 10 mA + 30 ppm/ O
Voltage Temperature IR0 1mA + 20 ppm/ 0
Coefficient IR0 100p A + 20 + 50 + 50 + 50 ppm/
(Note 6) (max)
A Vgp/AIg| Reverse Breakdown Voltage | Igpn O Ig O 1 mA 0.2 mV
Change with Operating 1.0 1.0 1.0 mV (max)
Current Change 1.4 1.4 1.4 mV (max)
(Note 7) ImAO IR0 15mA 2.0 mV
8.0 8.0 8.0 mV (max)
12.0 12.0 12.0 mV (max)
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Tyt | ST IS SEIE | e
Symbol Parameter Conditions Limits Limits Limits L
(Note 4) (Note 5) (Note 5) (Note 5) (Limit)
7R Reverse Dynamic Ix0 1mA, fO 120Hz| 0.5 Q
Impedance IocO 0.1 15 Q (max)
eN Wideband Noise Ix O 100p A 93 H Vims
10Hz O f0 10kHz
AVy Reverse Breakdown td 1000 hrs
Voltage Long Term TO250+ 0.10 120 ppm
Stability IO 100p A
Viyst | Thermal Hysteresis 1710 400 10 1250| 14 mv
(Note 8)
LM4050-8.2
googd

00000000000 Ta0 Ty0 Tyn 0 Tmax00 0000 0000000000 T,0 T;0 25000 0000000000 AOD
BOOO COODD0O0O000000000000O0000000% 0.100+ 0200+ 050000000

Typical LM4050AIM3 | LM4050BIM3 | LM4050CIM3 Units
Symbol Parameter Conditions (‘I,\I%te 4 LM4E?££:M3 LM4E;25:M3 LM4|(_)i5n(1)i(t:sEM3 (Limit)
(Note 5) (Note 5) (Note 5)
VR szlvtzr;: Breakdown IO 150p A 8.192 \%
Reverse Breakdown IxO 150p A + 8.2 + 16 + 41 mV (max)
Voltage Tolerance Industrial Temp. Range + 35 + 43 + 68 mV (max)
(Note 6) Extended Temp. Range + 49 + 57 + 82 mV (max)
IrmIN Minimum Operating 74 HA
Current 91 91 91 M A (max)
Industrial Temp. Range 95 95 95 M A (max)
Extended Temp. Range 100 100 100 M A (max)
AVR/AT | Average Reverse Ix 0 10 mA + 40 ppm/ 0
Breakdown Voltage IR0 1mA + 20 ppm/ O
Temperature Coefficient |Iz 0 150p A + 20 + 50 + 50 + 50 ppm/ O (max)
(Note 6)
AVg/ATR | Reverse Breakdown Irmin O I O 1 mA 0.6 mV
Voltage Change with 1.3 1.3 1.3 mV (max)
Operating Current Change 2.5 25 25 mV (max)
(Note 7)
ImAQO IR0 15mA 7.0 mV
10.0 10.0 10.0 mV (max)
18.0 18.0 18.0 mV (max)
Zr Reverse Dynamic Ix0 1 mA, fO 120 Hz, 0.6 Q
Impedance IocO 0.1 Ix
eN Wideband Noise IR0 150p A 150 H Vins
10Hz O f0 10 kHz
AVy Reverse Breakdown t0 1000 hrs
Voltage Long Term TO 250+ 0.10 120 ppm
Stability g0 150pA
Vyyst Thermal Hysteresis ATODO 400 to 1250 2.3
(Note 8) mV

http://www.national.com/JPN/
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Tvpical LM4050AIM3 | LM4050BIM3 | LM4050CIM3 Units

Symbol Parameter Conditions (‘I,\I%te 4) LM4Ei5|gi't‘sEM3 LM4E§:1)::M3 LM4I(.)i5n(1)i(t::M3 (Limit)

(Note 5) (Note 5) (Note 5)
A% Reverse Breakdown IR0 150p A 10.00 v
Voltage
Reverse Breakdown IR0 150p A + 10 + 20 + 50 mV (max)
Voltage Tolerance Industrial Temp. Range + 43 + 53 + 83 mV (max)
(Note 6) Extended Temp. Range + 60 + 70 + 100 mV (max)
Irmin Minimum Operating 80 uA
Current 100 100 100 M A (max)
Industrial Temp. Range 103 103 103 M A (max)
Extended Temp. Range 110 110 110 M A (max)
AVR/AT | Average Reverse Ix 0 10 mA + 40 ppm/ 0
Breakdown Voltage IR0 1mA + 20 ppm/ O
Temperature Coefficient |Iz 0 150p A + 20 + 50 + 50 + 50 ppm/ O (max)
(Note 6)
AVg/AlIR | Reverse Breakdown Iy O I O 1 mA 0.8 mV
Voltage Change with 1.5 1.5 1.5 mV (max)
Operating Current Change 3.5 3.5 3.5 mV (max)
(Note 7)
ImA O Ig0 15mA 8.0 mV
12.0 12.0 12.0 mV (max)
23.0 23.0 23.0 mV (max)
VA Reverse Dynamic Ix0 1mA, fO 120Hz| 0.7 Q
Impedance IocO 0.1 I

eN Wideband Noise IR0 150p A 150 H Vims

10Hz O f0 10 kHz

AVy Reverse Breakdown t 1000 hrs

Voltage Long Term TO 250+ 0.10 120 ppm
Stability IgO 150p A
Vyyst Thermal Hysteresis ATODO 400 to 1250 2.8
mV
(Note 8)

Note1: O0O000O0O0O0ICOOO0O0O0OO0OO0OO0DOOO0O0O00O0O0O0000COCOO0O0DOOO0OICO0O000O0O0O0OO0O0O0O0O000000C0
gobobobobooobbo0ooooOo0o0oO0ooboobo0ooo0ooooo s 00000 DooooboooooooobooobO0oooo0000000
go0o00oooooooooooo0o0oo0oo0ooooIcoocooooooooooO0oooooooooooon

Note2: 0000000 Ty (0000000 )I0,,(0000000000)H0000 T,(OOOOD)OOODODOOOOODOOOOOoODooooo
000000000000 000000000000000000000000000 PDyuy O (Tymax 0 T8 35,0000 000000000000
000000000 0000000000LM405000 Oy, 0 1250 000000000000 ,;,)0000000T-2300000003260/WO00

Note3: O0O0OO0OO0O0O0OCOOOOOO0OOO10pFO0000O0DOOOO 15KQOO000O00O0OOOO0OOCOCOOOOODODOODOO200pF000OOOOO
goobooooooooooo

Note4: OO0 (Typica) O T;0 2500000000000000000

Note5: 00000000 2500 100000000000000000000000 sQC(OOO00O0O0O0)OOOODOoOoOoOooooooooooooo
0Jo00000000@mOo00000000000 D000000000 AoQubooooobooo)oooooooo

Note6: O0O00DO00O0O0O0O0O0O0O0OO0O0O0O0OO0O0O000MOO@MOO)YIMOD0000000O00000000OO+0@AVg/AT)(maxAT)(Vy)D
000000000000 000AVRATO Ve OOOOOOmaxATO 25000000 TynO0O0O TyaxBOOOO0O0O0000000000VRO
0oooooooooooooooooooooin maxATO 650 )00000000000000

A-grade:+ 0.4250 O = 0.10 £ 50 ppm/ 0 x 650

B-grade:+ 0.5250 0 * 0.20 £ S0 ppm/0 x 650

C-grade:+ 0.8250 0 = 0.50 + 50 ppm/ 0 x 650
000000000 LM4050-2500000000000000000+% 2.5Vx 0425% 0+ 11lmvVO00000

Note 72 0O0D0DO0OOO0ODDOOOOOOOOODOOODODDOOOOOOOOODDOOOOOOOODOOOODODOOOOOOOOOODOO0OOO
od

Note 8: OO0O000000O00O00O00OO0OCOOO04000000000000000 250000000000 12500000000000000 2500000

gooO0oboooooooooooo
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Output Impedance vs Frequency
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FIGURE 3. Bounded amplifier reduces saturation-induced delays and can prevent succeeding stage damage.
Nominal clamping voltage is + 11.5V (LM4050's reverse breakdown voltage [0 2 diode V).
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L

FIGURE 4. Protecting Op Amp input. The bounding voltage is + 4V with the LM4050-2.5

(LM4050's reverse breakdown voltage O 3 diode VE).
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