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H GH SPEED, VOLTAGE FEEDBACK OPERATI ONAL AMPLI FI ER:
ALSO AVAI LABLE GUARANTEED TO 300K RAD(Si) TESTED TO
M L- STD- 883, METHOD 1019. 5

General Description

The CLC420A is an operational anplifier designed for applications requiring matched inputs
and integration or transinpedance anplification. Utilizing voltage feedback architecture,
the CLC420A offers a 300MHz bandwi dth, a 1100V/us slew rate and a 4mA supply current
(power consunption of 40mW +5V supplies).

Applications such as differential anplifiers will benefit from 70dB common node rejection
ratio and an input offset current of 0.2uA(typ). Wth its unity-gain stability,

2pA/ SgRt Hz current noise(typ), combined with a settling time of 18ns to 0.01% nmake the
CLCA20A ideal for DA converters, pin diode receivers and photo multiplier anplifiers.
Al'l applications will find 70dB power supply rejection ratio attractive.

I ndustry Part Nunber NS Part Nunbers
CLCA20A CLCA20AE- QVL
CLCA20AJ- QVL
. _ CLCA20AIFQVL
Prine Die CLCA20AWG- QWL
CLCA20AWGFQVL
UB1366A

Control li ng Docunent
SEE FEATURES SECTI ON

Processi ng Subgrp Description Temp ( °Q)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
) ) 3 Static tests at -55
Quality Conformance | nspection 4 Dynami ¢ tests at +25
5 Dynamic tests at +125
_ 6 Dynami c tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55
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Feat ur es

- 300M#z snmall signal bandw dth

- 1100V/us slewrate
- Unity-gain stability

- Low distortion, -60dBc at 20MHz
- 0.01%settling in 18ns
- 0.2uA input offset current

- 2pASgRt Hz current noi
CONTROLLI NG DOCUMENTS:

se

CLCA20AE- QML
CLCA20AJ- QML
CLCA20AIFQM
CLCA20AVG- QWL
CLCA20AVGFQVL

Appl i cations

5962- 9175801M2A
5962- 9175801 MPA
5962F9175801MPA
5962- 9175801 MXA
5962F9175801MXA

- Active filters/integrators
- Differential anplifiers

- Pin diode receivers

- Log anplifiers

- DA converters

- Photo multiplier anpl

ifiers
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(Absol ute Maxi mum Rati ngs)
(Note 1)

Supply Vol tage (V+)

Qut put Current (Ilout)

Common Mode | nput Vol tage (Vcn)
Differential |nput Voltage

Power Di ssipation (Pd)
(Note 2)

Thermal Resi stance
(ThetaJA) Junction to Ambient
LCC

Ceranmic DI P

Ceramic SO C
(ThetaJC) Junction to Case

LCcC

Ceramic DI P

Ceramic SO C
Junction Tenperature (Tj)

St orage Tenper at ure Range

Lead Tenperature
(Sol dering, 10 seconds)

Package Wi ght
(Typi cal)
Ceramic SO C
Ceramic DI P
LcC

ESD Tol er ance
(Note 3)
ESD Rati ng

+7 Vdc
70 mMA
V+

10 V
112 mW
100 W
68 W
125 O W
72 W
205 W
125 O W
25 W
23 W
24 W
+175 C

-65 C < Ta < +150 C

+300 C

220 ny
1075 ny
470 nmg

2000V

Note 1: Absolute Maxi mum Ratings are limts beyond which damage to the device may occur.
Operating Ratings are conditions for which the device is functional, but do not

guar antee specific performance limts.

only for the test conditions |isted.

For guaranteed specifications and test
conditions see the Electrical Characteristics. peci
Sonme performance characteristics may degrade

The guarant eed specifications apply

when the device is not operated under the |isted test conditions.

Note 2: The maxi num power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mum junction tenperature), ThetaJA (package junction to
anbi ent thermal resistance), and TA (anbient tenperature). The maxi num al | owabl e
power dissipation at any tenperature is Pdmax = (Tjnmax - TA)/ ThetaJA or the nunber

given in the Absol ute Maxi mum Rati ngs,

whi chever is |ower.

Note 3: Human body nodel, 100pF di scharged through 1.5K Chms.
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Recommended Operating Conditions
Supply Vol tage (V+)
+5 Vdc
Gai n Range (Av)
+1 to +10

Qperating Tenperature Range
-55 C< Ta < +125 C
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El ectrical Characteristics
DC PARAMETERS: Open Loop Characteristics (SEE NOTE 4)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC. V+ = +5 Vdc, Av = +1, Load Resistance R = 100 Ohns, tested paraneters use Rs = 500 Chns, otherwi se,
f eedback resistance (Rf) = 0 Chns. Tenp. Range: -55 C < TA < +125 C. (Note 3)

Pl N- SUB-
SYMBOL PARAVETER CONDI TI ONS NOTES] NAVE M N MAX (UNIT | —qps
+lin | nput Bi as 4 -10 +10 uA 1, 2
Curr ent
(Nonl nverting) 4 -20 +20 UuA 3
-lin I nput Bi as 4 -10 +10 uA 1, 2
Current
(I'nverting) 4 -20 +20 uA 3
Vio I nput O f set 4 -2.0 +2.0 1Y% 1
Vol t age
4 -3.5 +3.5 mv 2
4 -3.2 +3.2 nv 3
Tc (+lin) Aver age +l nput 1, 4 60 nA/C| 2
Bi as Current
Drift 1, 4 120 nA/ C| 3
Tc (-1in) Aver age - | nput 1, 4 60 nA/ C| 2
Bi as Current
Drift 1, 4 120 nA/C| 3
Tc (Vio) Aver age | nput 1, 4 15 uv/C| 2, 3
O fset Vol tage
Drift
lio I nput O f set 4 -1.0 1.0 uA 1
Current
4 -2.0 2.0 uA 2
4 -3.0 3.0 uA 3
Tc (lio) Aver age | nput 1, 4 10 nA/C| 2
O fset Current
Drift 1, 4 20 nA/C| 3
Aol Open Loop Gain 4 56 dB 1, 2
4 52 dB 3
lcc Qui escent Supply 4 5.0 mA 1, 2,
Current (No Load) 3
PSRR Power Supply V+ = +4.5V to +5.0V, 4 60 dB 1, 2
Rej ection Ratio V- = -4.5Vto -5 0V
4 55 dB 3
CMRR Conmon Mode Vem = +1V 4 65 dB 1, 2
Rej ection Ratio
4 60 dB 3
Ri nd Di fferential Mde 1, 4 1 Mohm| 4, 5
I nput Resi stance
1, 4 0.5 Mohm| 6
G nd Differential Mde 1, 4 2 pF 4, 5,
I nput Capacitance 6
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El ectrical Characteristics
DC PARAMETERS: Open Loop Characteristics (SEE NOTE 4) (Conti nued)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC. V+ = +5 Vdc, Av = +1, Load Resistance R = 100 Ohns, tested paraneters use Rs = 500 Chns, otherwi se,
f eedback resistance (Rf) = 0 Chns. Tenp. Range: -55 C < TA < +125 C. (Note 3)

Pl N- SUB-
SYMBOL PARAVETER CONDI TI ONS NOTES] NAVE M N MAX (UNIT | —qps
Ri nc Common Mode | nput 1, 4 0.5 Mohm| 4, 5
Resi st ance
1, 4 0. 25 Mohm| 6
G nc Common Mode | nput 1, 4 2 pF 4, 5,
Capaci t ance 6
+Vem Common Mode | nput 1, 4 +2.8 \% 4, 5
Vol t age
1, 4 +2.5 \Y 6
-Vem Common Mode | nput 1, 4 -2.8 \Y 4, 5
Vol t age
1, 4 -2.5 \ 6
+| out Qut put Current 1, 4 +50 mA 4, 5
1, 4 +30 mA 6
-1 out Qut put Current 1, 4 -50 mA 4, 5
1, 4 -30 mA 6
Rout Qut put | nmpedance | At dc 1, 4 0.2 Om | 4, 5
1, 4 0.3 Chm | 6
+Vo Qut put Vol t age No Load 4 +3 Y 1, 2
Swi ng
4 +2.8 \Y 3
R = 100 GChns 4 +2.5 \ 1, 2,
3
- Vo Qut put Vol t age No Load 4 -3 \% 1, 2
Swi ng
4 -2.8 \Y 3
R = 100 Chns 4 -2.5 \ 1, 2
4 -2.2 \ 3
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El ectrical Characteristics

AC PARAMETERS: Frequency Donai n Response (SEE NOTE 4)

(The follow ng conditions apply
AC. V+ = 45 Vdc, Av = +1, Load

to all the follow ng paranmeters, unless otherw se specified.)
Resi stance Rl = 100 Chms, tested paraneters use Rs = 500 Chns, ot herw se,

f eedback resistance (Rf) 0 Chns. Tenp. Range: -55 C < TA < +125 C. (Note 3)
SYMBOL PARAVETER CONDI TI ONS notes] BN mN | ovex juniT | 3B
NAVE GROUPS
GFPL Gai n Fl at ness 0.1 Mz to 100 MHz, Vout < 0.4 Vpp 4 1.4 dB 4
Peaki ng Low
4 1.6 dB 5
4 1.4 dB 6
GFPH Gai n Fl at ness 100 MHz, Vout < 0.4 Vpp 4 3.0 dB 4
Peaki ng Hi gh
4 3.0 dB 5
4 5.0 dB 6
GFR Gai n Fl at ness 0.1 Mz to 100 MHz, Vout < 0.4 Vpp 4 1.0 dB 4, 6
Rol | of f
4 2.0 dB 5
1 Mz to 30 MHz, Av = -1, 4 1.4 dB 4
500 Ohms, Vout < 0.4 Vpp
4 1.6 dB 5
4 1.4 dB 6
SSBW Smal | Si gnal bandwi dth, Vout < 0.4 Vpp 1, 200 Mz | 4, 6
Bandwi dt h
1, 130 Mz |5
bandwi dth, Av = -1, 4 65 Mz | 4
500 Ohns, Vout < 0.4 Vpp
4 65 Miz | 6
4 45 Mz |5
LSBW Large Signal bandwi dt h, Vout < 5Vpp 1, 4 25 Mz | 4
Bandwi dt h
1, 4 20 Miz |5 6
bandwi dth, Av = -1, 1, 4 35 Mz | 4
500 GChms, Vout < 5 Vpp
1, 4 30 Miz |5 6
Lpd Li near Phase .1 Mz to 100 M 1, 4 1.8 Deg. | 4, 6
Devi ati on
1, 4 2.5 Deg. | 5
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El ectrical Characteristics
AC PARAMETERS:. Distortion and Noi se (SEE NOTE 4)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
AC. V+ = +5 Vdc, Av = +1, Load Resistance Rl = 100 Chns, tested paraneters use Rs = 500 Chns, otherw se,
f eedback resistance (Rf) = 0 Chns. Tenp. Range: -55 C < TA < +125 C. (Note 3)

Pl N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES NANE M N MAX |UNIT GROUPS
HD2 2nd Harnoni c 2 Vpp at 20 Mz 4 -40 dBc | 4
Di stortion
4 -40 dBc |5, 6
2 Vpp at 20 MHz, Av = -1 4 -40 dBc | 4
4 -40 dBc |5, 6
HD3 3rd Harnonic 2 Vpp at 20 Mz 4 -45 dBc | 4, 6
Di stortion
4 -40 dBc | 5
2 Vpp at 20 MHz, Av = -1 4 -40 dBc | 4
4 -35 dBc |5
4 -40 dBc | 6
Vn I nput Referred At 1 MHz to 200 MHz 1, 4 5.3 nV/sq 4, 6
Noi se Vol t age
rtHz
1, 4 6 nV/ sq 5
rtHz
lcn I nput Referred At 1 MHz to 200 MHz 1, 4 2.6 pA/sq 4
Noi se Current
rtHz
1, 4 2.3 pA/sq 5
rtHz
1, 4 2.9 pA/sq 6
rtHz
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El ectrical Characteristics
AC PARAMETERS: Ti ne Donmi h Response (SEE NOTE 4)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
AC. V+ = +5 Vdc, Av = +1, Load Resistance Rl = 100 Chns, tested paraneters use Rs = 500 Chns, otherw se,
f eedback resistance (Rf) = 0 Chns. Tenp. Range: -55 C < TA < +125 C. (Note 3)

Pl N- SUB-
SYMBOL PARAVETER CONDI TI ONS NOTES|  NaVE M N MAX (UNIT | —qps
Trs Ri se and Fall 0.4 V step, O < 10pF, neasured 1, 4 2 nsS 9, 11
Ti me bet ween 10% and 90% poi nts
1, 4 3 ns 10
0.4 V step, Av = -1, Rf = 500 Chnms, 1, 4 5.5 nS 9, 11
C < 10 pF, neasured between 10% and
90% poi nt s 1, 4 7.8 nsS 10
Trl Ri se and Fal | 5 V step d < 10 pF, neasured between 1, 4 20 nS 9, 10
Ti me 10% and 90% poi nts
1, 4 25 nS 11
5 V step, Av = -1, Rf = 500 Chns, 1, 4 9.5 nsS 9
a < 10 pF, neasured between 10% and
90% poi nts 1, 4 10 nS 10, 11
Ts Settling Tine 2V step at 0.01% of the final value, 1, 4 25 nS 9, 10,
Cc < 10 pF 11
2V step at 0.1% of the final value, 1, 4 18 nS 9, 10,
Cc < 10 pF 11
(03 Over shoot 0.4 V step, A < 10 pF 1, 4 25 % 9, 10
1, 4 35 % 11
+Sr Sl ew Rate Ri sing edge, Measured +1 V with 5V 1, 4 750 V/uS| 9
step, G < 10 pF
1, 4 600 V/uSs| 10, 11
Ri sing edge, Av = -1, Measured +1 V 1, 4 500 V/iuS| 9
with 5V step, Rf = 500 Chns,
C =< 10 pF 1, 4 430 V/uS| 10, 11
- Sr Sl ew Rate Fal ling Edge, Measured +1 V with 5 V 1, 4 750 V/uS| 9
step, O < 10 pF
1, 4 600 V/ius| 10, 11
Fal ling Edge, Av = -1, Measured +1 V 1, 4 500 V/uS| 9
with 5V step, Rf = 500 Chns,
Cc < 10 pF 1, 4 430 V/uSs| 10, 11
Note 1: If not tested, shall be guaranteed to the limts specified.
Not e 2: Goup A testing only.
Note 3: The al gebraic convention, whereby the nost negative value is a mninum and the nost

positive is a maximum is used in this table. Negative current shall be defined as
conventional flow out of a device termnal.

Not e 4: Pre and post irradiation linmts are identical to those |listed under AC and DC
el ectrical characteristics except as listed in the Post Radiation Limts Table. These
parts may be dose rate sensitive in a space environnent and denonstrate enhanced | ow
dose rate effect. Radiation end point linmts for the noted paraneters are guaranteed
only for the conditions as specified in ML-STD 883, Mthod 1019.5
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
07070HRA2 CERAM C SO C (W5, 10 LEAD (B/l CKT)
07081HRA3 CERDI P (J), 8 LEAD (B/I CKT)
07086HRA2 LCC (E), TYPE C, 20 TERM NAL (B/1 CKT)
E20ARE LCC (E), TYPE C, 20 TERM NAL(P/P DWG)
JOBARL CERDI P (J), 8 LEAD (P/P DG
PO00376A CERAM C SOIC, 10 LEAD ( PI NOUT)

PO00430A CERDI P (J), 8 LEAD (PI NOUT)
PO00444A LCC (E), TYPE C, 20 TERM NAL (Pl NOUT)
WGLOARC CERAM C SO C (W), 10 LEAD (P/P DWO

See attached graphics followi ng this page.
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NC — 1 10 —— NC
Vinv —— 2 9 +Vce
NC — 3 8 — NC
vnon-inv —— 4 7 — Voutput
-VCC — 5 6 — NC
NG /

CLC420AWG-QML
10 - LEAD CERAMIC SOIC

CONNECTION DIAGRAM
TOP VIEW

POO0376A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




N/C —— 1 8 —— N/C
Vine— 2 7 +tVee
VNonanv | 3 6 — Vour
-VCC—k 4 5 J— N/C

CLC420J

8- LEAD DIP
CONNECTION DIAGRAM
TOPVIEW
POO0430A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




N/C N/C N/C N/C N/C

3 2 1 20 19
N/ C——— 4 18 t—N/C
N/C — 5 17 — N/C
N/C—— 7 15 +—— N/C
VNON-INV 8 14 Vourt
9 10 11 12 13

Vee NIC NIC  NIC  NIC

CLC420E
20- LEAD LCC
CONNECTION DIAGRAM

TOPVIEW
PO00444A

National Semiconductor

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050
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Revi sion History

Rev |[ECN # |Rel Date [Originator Changes

0A0 MD003713 |07/ 11/ 01 Rose Mal one Initial MDS Rel ease: MNCLCA20A- X-RH, Rev. 0AO0. Added
Rad Hard Devices. and Added Mn. linmts to lio test.

Changed Subgroup 3 test |limt from2 6uAto 3.0uA to
inmprove test yields. Replaces MDS: MNCLCA20A- X, Rev.

0BO

1A0 MD003811 |08/ 02/ 01 Rose Mal one Updat e MDS: MNCLCA20A- X-RH, Rev. 0AO to

MNCLC420A- X- RH, Rev. 1A0. Change to El ectrical
Section, typo in Vn paraneter units change from nmv/ Hz
to nV/sqrtHz

2A0 MD003828 |08/ 02/ 01 Rose Mal one Update MDS: MNCLCA20A- X-RH, Rev. 1A0 to
MNCLC420A- X-RH, Rev. 2A0. Electrical Section lcn
paranmeter units columm from pA/Hz to pA/sqrtHz.
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