PMI JM38510/11401/11402/11403/
11404/11405/11406

JAN JFET-INPUT
OPERATIONAL AMPLIFIERS

GENERAL DESCRIPTION tical operational performance characteristics across the military
This data sheet covers the electrical requirements for a mono- temperature range or reliability factors equivalent to the MIL-M-
lithic, low-power, internally-compensated JFET-input opera- 38510 device.

tional amplifier as specified in MIL-M-38510/114 for device
types 01 to 06. Devices supplied to this data sheet are manufac-
tured and tested at PMI's MIL-M-38510 certified facility and are

Mititary Device Type Generic-Industry Type
listed in QPL-38510. Y P y e
01 LF-155
Complete device reguirements will be found in MIL-M-38510 04 LF-158A
and MIL-M-38510/114 for Class B and Class S processed de- 02 LF-156
vices. 05 LF-156A
GENERIC CROSS-REFERENCE INFORMATION 03 LF-157
This cross-reference information is presented for the convience 06 LF-157A
ofthe user. The generic-industry types listed may not have iden-
SIMPLIFIED SCHEMATIC
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NOTE: For values of C1, C2, RS, R6 see the

following tabie: g; g; 03 06
c1 7pF 1.7pF
c2 7pF 1.7pF
RS 7.2k02 3.6k0)
R6 7.2k02 3.6k
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range .................cviennnnn, +22V
Input Voltage Range (Note 1) ...................... +20V
Differential Input Voltage Range ................... 40V
Lead Temperature (Soldering, 60sec) ............. 300°C
Junction Temperature ............... T;=175°C (Note 3)
Storage Temperature Range ........... -65°C to +150°C
Qutput Short-Circuit Duration ........ Unlimited (Note 2)

2. Shortcircuit may be to ground to either supply. Rating applies to +125°C
case temperature or +75°C ambient temperature.

3. Forshort-term test {in the specific burn-in and life test configuration when
required and up to 168 hours maximum), Ti =275°C.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range ................... *+5t0 +20 VDC

NOTES:

Ambient Temperature Range

1. The absolute maximum negative input voltage is equal to the negative

power supply voltage.

~55°C to +125°C

ELECTRICAL CHARACTERISTICS at V¢ from £5V to £20V; source resistance =50 ohm; ambient temperature range =
-55°C to +125°C and figure 1, unless otherwise noted.

01 LIMITS 04 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
+ =+ =
*Vee n_5v, Vom =0V s 5 " .
Input Offset Ta=28°C
Vio Ve =20V mv
Voltage
Vem =118V, 0V 7 7 25 25
~55°C = T, <+125°C : ’
Input Ofiset Voltage AVio +Vee =120V
-30 30 =1 10 V72
Temperature Sensitivity AT Ve =0V 0 wree
Voo = £20V, Vgy =0V,
tnput Offset Current o Tj=25°C -20 20 -20 20 pA
T;=125°C -20 20 -20 20 nA
£V = 20V, Voy = +15V
Tj=25°C -100 3500 -100 3500 PA
t<26ms Tj=125°C -10 60 -10 60 nA
+lig Ve = 15V, Voy = +10V
Input Bias Current Tj=25°C -100 300 -100 300 pA
{Note 1) -Iig t<25ms T;=125°C -10 50 -10 50 nA
(Note 2) Ve = 120V, ~15V < Vg S OV
{Note 3) T= 25°C ~100 100 =100 100 pA
t<25ms 1= 125°C ~-10 50 -10 50 nA
Paower Supply +PSRR +Vge = 10V, ~Vpp = —20V . _ 85 _ aB
Rejection Ratio ~PSRR +Veo =20V, ~Vgg =-10V
- + =+
Inpz:lt VQItage Common-Mode CMR +Vgoo = 20V 85 _ 85 _ dB
Rejection (Note 4) Viy =115V
Adjustment for VigADJ(+) *Vge =120V +8 - +8 — my
Input Offset Voitage VigADJ(-}  *Vgo =120V — -8 — -8
Output Short-Circuit Current £Vge = £15V
:’ p‘; ,:’ o"' “t\ ; f”s losis t<25ms -50 - -50 - mA
Hfor Positive Outpul; (Note 5) (Short Circuit to Ground
Qutput Short-Circuit Current Vg =15V
(for Negative Output) losc-) t<25ms - 50 — 50 mA
(Note 5) (Short Circuit to Ground)
Tp=-55°C - 11 - 1
Supply Current lec Voo =+15V, To=+25°C - 4 - 4 mA
Tp=+125°C - 4 - 4
Output Voltage Swing v +Veo =120V, R = 10k +16 - 16 - v
(Maximum) o Voo = £20V, R = 2k02 £15 - £15 -
Ve = £20V, V, =115V
Open-Loop Voltage Gain ce . OET
Single Ended) (Note 6 Avysi+; R =2k{}, Ty =25°C 50 - 50 - v/my
(Single Ended) (Note 6) Avsi —55°G < To < +125°C 25 - 25 -
Voltage Gai Ve = £5V
Open-Loop Voltage Gain Avs R, = 2kl 10 - 10 - vimy
(Single Ended) (Note 6) _
Vour = %2V
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ELECTRICAL CHARACTERISTICS at Vo from 25V to £20V; source resistance = 50 ohm; ambient temperature range =
~-55°C to +125°C and figure 1, uniess otherwise noted. (Continued)

01 LIMITS 04 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
=+ = =
Transient Response Ve =15V, Ay : 2k0, Ay =1
o TR ¢r) Cy = 100pF, See Figure 2 - 150 - 150 ns
Rise Time
Viny = 50mv
+ = = =
Transient Response ™ Evfcwotmg R =2K0, Ay =1
Overshoot (08) L = 100pF, See Figure 2 —_ 40 — 40 %
Vi = 50mv
=+ =+
S0 e
Slew Rate and v= 1, See Figure Vius
SR(-) Ta=25°C 2 - 3 -
Ta=-55°C, +125°C 1 - 1.5 -
ts(+) Voo = £15V (0.1% error)
Settling Time and Ta=25°C, Ay=-1 — 4000 - 4000 ns
ts(—j See Figure 3
Noise (Referred to Input) Voo =20V, To=25°C
Broadband Ni(BB) Bandwidth = 5kHz - 10 - 10 #Vrms
Noise (Referred to input) +Voo =120V, To,=25°C
N — —
Popcorn (PC) Bandwidth = 5kHz 40 40 #Vor
NOTES:
1. Bias currents are actually junction leakage currents which double
" . [ . h8(nA}
(approximately) for each 10°C increase in junction temperature T
Measurement of bias current is specified at T; rather than T,, since normal
warm-up thermal transients will affect the bias currents. The measurements 100
tor bias currents must be made within 25ms or 5 toop time constants after
power is first applied to the device for test. Measurement at Ty = ~55°C is 0
not necessary since expected values are too smal! for typical test systems. 1
2. Bias current is sensitive 1o powaer supply voltage, common-mode voltage ' FE— L L L 1 » TACC)
and temperature as shown by the following typical curves: 80 -2 0 26 & 75 100

HIB(pA}
Voo = 220V

stVEC = 16V

Vem(V}

CASE OUTLINE

Per MIL-M-38510, Appendix C, Case Outline A-1 (8 Lead
Can), Package Type Designator “G"; and Appendix C, Case
Outline D-4 (8 Lead Dual-in-Line) Package Type Designator “P".

POWER AND THERMAL CHARACTERISTICS

Package Case outline M liowable M: A
power dissipation 84—-C  HJ—A
8 Lead Can
G 330mW al T = 125°C 40°C/W 160°C/W
(T0-99; v atta
8Lead Hermetic DIP £17mW at Ty = 126°C 50°C/W 120°C/W

(Dual-in-Line)

3. Negative | g minimum limits reflect the characteristics of device with bias

current compensation.

CMR is caiculated from V| measuremants at Ve = +15V and -15V.

5. Continuous limits shali be considerably lower. Protection for shorts to
either supply exists providing that Tj(max) <175°C.

6. Because of thermal feedback effects from output to input, open-loop gain
is not guaranteed to be linear or positive over the operating range. These
requirements, if needed, should be specified by the user in additional
procurement documents.

&

PIN CONNECTIONS

7V
6 QUT
)/"5 BAL
;
8-PIN HERMETIC DIP v- Easer
TIN-REFLOW LEAD TYPE 70.99
(Z2-Sutfix) GOLD-PLATE LEAD TYPE
SOLDER-DIPPED (J1-Suffix)
LEAD TYPE SOLDER-DIPPED
(Z5-Suttix) LEAD TYPE
(J5-Suffix)

5-590
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ELECTRICAL CHARACTERISTICS at Ve from £5V to +20V; source resistance = 50 ohm; ambient temperature range =
-55°C to +125°C and figure 1, uniess otherwise noted.

02 LIMITS 05 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Voo =5V, Ve =0V
T, EC25"(:5 ou=? - s 2 2
s
Input Offset Vio +Vgg = £20V mv
Voitage Vo = 15V, 0V
- ! -7 7 -2. .
-55°C < To< +125°C 28 25
Input Offset Voltage aVig *Vge =120V _ N .
Temperature Sensitivity AT Vem =0V 50 % 0 10 wre
Vo = 220V, Voy = OV,
Input Offset Current lio Tj =25°C -20 20 -20 20 pA
T;=125°C -20 20 -20 20 nA
Voo = 220V, Vo = +15V
Tj=25°C -100 3500 -100 3500 pA
t<26ms Tj=125°C -10 60 -10 60 nA
+lig Vg = £15V, Vg = +10V
Input Bias Current Tj=25°C -100 300 -100 300 pA
(Note 1) -ha t<25ms Tj =125°C -10 50 -10 50 nA
(Note 2) Ve =120V,~15V < Vg < OV
{Note 3) T,=25°C -100 100 -100 100 pA
t < 25ms T,=125°C -10 50 -10 50 nA
Power Supply +PSRR +Vee = 10V, —Vge = -20V 8 . 85 _ a8
Rejection Ratio ~PSRR +Vpe = 20V, Ve =-10V
cc cc
Input Voltage Common-Mode +Vgp =220V
MR 85 - 85 - dB
Rejection (Note 4) ¢ Vin =215V
Adjustment for Vig ADJ(+) Voo =120V +8 — +8 — mv
Input Offset Voltage Vig ADJ(-}  *Vgo =120V — -8 — -8
- Ve =+15V
Output Short-Circuit Current | 1< 25ms _50 _ _50 _ mA
(tor Positive Output) (Note 5) 0§+ fghon Gircuit to Ground)
Output Short-Circuit Current Voo = 15V
(for Negative Output) log— t < 25ms — 50 - 50 mA
(Note 5) {Shont Circuit to Ground)
To=-55°C - 11 — 1
Supply Current loc +Voo = 18V, To=425°C — 7 — 7 mA
Tp=+125°C - 7 — 7
Output Voltage Swing v +Veoo =120V, R = 10k 16 — 16 - v
(Maximum) o Voo =+20V, R = 2kN +15 — *15 -
Ve =220V, V, =+15V
Open-Loop Voltage Gain Avsrs, RLiCan Ta- 2‘?{;: 50 _ 50 _
(Single Ended) (Note 6) A\‘:S* ! 85°C < To £ +125°C 25 _ 25 _ v/mv
=) - -
) Ve = 25V
Open-Loop Voltage Gain A R = 2Kl 10 _ 10 _ v/my
(Single Ended) (Note 6) v8 e oy
our=1
) Ve =115V, R = 2kf), Ay =1
Transient Response TRy .= 100pF, See Figure 2 - 100 - 100 ns
Rise Time Vin = 50mV
) +Voe=£15V, Ry = 2k}, Ay =1
Transient Response TR os) G, = 100pF, Sea Figure 2 - 40 - 40 %
Overshoot ’ Vi = 50mV
=45V, *Vgc =115V
SR+ Vin Yoo
Ay=1, See Figure 2 Vius
Slew Rate and Ta=25°C 75 _ 10 _ /
SR To=-56°C, +125°C 5 - 7 -
ts(+) +Vee= 215V {0.1% error)
Settiing Time and TA=25°C, Ay=-1 — 4000 — 4000 ns

ts(—)

See Figure 3
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ELECTRICAL CHARACTERISTICS at Vcc from +5V to +20V; source resistance = 50 ohm; ambient temperature range =

-55°C to +125°C and figure 1, unless otherwise noted. (Continued)

02 LIMITS 05 LIMITS
PARAMETER SYMBOL CONDITIONS MiIN MAX MIN MAX UNITS
Noise (Referred to input) TV =120V, To=25°C _ _ 4
Broadband Ni(BB) Bandwidth = 5kHz 10 0 #Vims
Noise (Referred to input) Vo= 220V, Ta=25°C " _
Popcorn Ni(PCI Bandwidth = 5kHz 4 «0 #Vpx
NOTES:
1. Bias currents are actually junction feakage currents which double ,
{approximately) for each 10°C increase in junction temperature T 1Bln)
Measurement of bias current is specified at TI rather than T, since normal
warm-up thermal transients will affect the bias currents. The measurements 100
for bias currents must be made within 26ms or 5 loop time constants after I
power is first applied to the device for test. Measurement at T, =-55°C is 0
not necessary since expected values are too small for typical test systems. 1
2. Bias current is sensitive 1o power supply voltage, common-mode voltage 0 L | L L . > TAPC)
and temperature as shown by the following typical curves: -50 -25 0 25 30 75 100
3. Negative i)g minimum limits reflect the characteristics of device with bias
liB(pA) sVeg = 20V current compensation.
: h 4. CMR is calculated from V|, measurements at Ve = +15V and —15V.
400 JHvee = $15V 5. Continuous limits shail be considerably lower. Protection for shorts to
200 4 either supply exists providing that T,v| max) < 175°C.
- L e’ 6. Because of thermal feedback effects from output to input, open-loop gain
(570 5 o s w© > Vemiv) is not guaranteed to be linear or positive over the operating range. These
’ requirements, if needed, should be specified by the user in additional
procurement documents.
ORDERING INFORMATION
JAN SLASH SHEET PMI DEVICE JAN SLASH SHEET PMI DEVICE
JM38510/11401BGC PM155J1/38510 JM38510/11405BGC PM156AJ1/38510
JM38510/11401BGA PM155J5/38510 JM38510/11405BGA PM156AJ5/38510
JM38510/114018PB PM15522/38510 JM38510/11405BPB PM156AZ2/38510
JM38510/11401BPA PM15525/38510 JM38510/11405BPA PM156AZ5/38510
JM38510/11404BGC PM155AJ1/38510 JM38510/11403BGC PM157J1/38510
JM38510/11404BGA PM155AJ5/38510 JM38510/11403BGA PM15745/38510
JM38510/11404BPB PM155A22/38510 JM38510/11403BPB PM15722/38510
JM38510/11404BPA PM155A25/38510 JM38510/11403BPA PM157Z5/38510
JM38510/11402BGC PM156J1/38510 JM38510/11406BGC PM157AJ1/38510
JM38510/11402BGA PM156J5/38510 JM38510/11406BGA PM157AJ5/38510
JM38510/11402BFPB PM15622/38510 JM38510/11406BPB PM157AZ2/38510
JM38510/11402BPA PM15625/38510 JM38510/11406BPA PM157A25/38510
JM38510/11401SGA PM1555J5/38510
JM38510/11402SGA PM156SJ5/38510*
JM38510/114045GA PM155SAJ5/38510
JM3B510/114055GA PM156SAJ5/38510
* Undergoing Part 1 qualification as of 1/30.
5-592 8/89, Rev. A2



JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ELECTRICAL CHARACTERISTICS at V¢ from 5V to £20V; source resistance = 50 ohm; ambient temperature range =

-55°C to +125°C and figure 1, unless otherwise noted.

03 LIMITS 06 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
+ = 4+ =
*Vee c_sv, Ve =0V s s L )
Input Offset Ta=25°C
Vio Vo =120V mv
Voltage
Vo = £15V, OV - ; 25 25
-55°C < Ty < +125°C ’ ’
Input Offset Voitage AV Voo = +20V
—_— ~3 30 -10 °
Temperature Sensitivity aT Vom = 0V 0 10 wre
Ve = £20V, Vo = OV,
Input Offset Current Lo Tj =25°C -20 20 -20 20 pA
Tj=125°C -20 20 -20 20 nA
*Veo = 120V, Vo =+15V
Tj=25°C -100 3500 -100 3500 PA
t<25ms Ti= 125°C -10 60 -10 60 nA
+hg £Vgg = £15V, Vo = +10V
Input Bias Current Tj=25°C ~-100 300 100 300 pA
{Note 1) -lig t<25ms Ti=125°C -10 50 -10 50 nA
(Note 2) Voo = 120V, ~15V S Vo S 0V
(Note 3} Tj=25°C -100 100 -100 100 PA
t<25ms T;=125°C -10 50 -10 50 nA
Power Supply +PSRR +Veo =10V, -V = -20V a5 _ 85 _ dB
Rejection Ratio ~PSRR +Voo = 20V, -V =—10V
- + = 20V
Inplft v?nage Common-Mode CMR *Voe 20 a5 _ 8 _ a8
Rejection {(Note 4) V=15V
Adjustment for VipADJ(+) £Vgc=x20V +8 — +8 - Yy
Input Offset Voltage VigADJ(-)  *Vgco =120V - -8 — -8
o Vg =15V
O,:"”:' s:i""'g"f‘::: C:‘":’“;) lost t< 26ms -50 - -50 - mA
{for Positive Qutput) (Note i{Short Circuit to Ground;
Output Short-Circuit Current Voo = 215V
(for Negative Output) togi— t<25ms — 50 — 50 mA
(Note 5) (Short Circuit to Ground)
Ta=-55°C - 11 - 11
Suppty Current lcc *Vee =315V, Ta=+25°C - 7 - 7 mA
Ta=+125°C = 7 - 7
Output Voltage Swing v +Vee =120V, R = 10k 16 —_ +18 — v
(Maximum) op +Vog =220V, Ry = 2k +15 — *15 -
) Voo = 20V, Vour = £ 15V
(Single Ended) (Note &) Avsis ~55°C 5 T, < +125°C 25 - 25 -
v Gai Vo= 25V
Op,e"'L"Zpd °'t“?': . Avs R, = 2kQ 10 - 10 - vimv
(Single Ended) (Note 6) Vour = £2V
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

ELECTRICAL CHARACTERISTICS at Vo from =5V to +20V; source resistance = 50 ohm; ambient temperature range =

-55°C to +125°C and figure 1, unless otherwise noted. (Continued)

03 LIMITS 06 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
+ =+ = =
Transient Response tVec =215V, Ry . 2K, Ay =5
. ) TR ¢, C, = 100pF, See Figure 2 — 450 — 450 ns
Rise Time
Vin = 50mV
+ =+ = =
Transient Response £V =215V, AL A 2K, Ay=5
TR 0s C_ = 100pF, See Figure 2 - 25 — 25 %
Overshoot
Vin= 50mV
=+ + =%
SR YN XV, 2Vgp= 215V
Slew Rate and Ay =15, Ses Figure 2 v/
SR To=25°C 30 - 40 - us
! Tao=-56°C, +125°C 20 - 25 -
1si+} Vo= T 15V (0.1% error)
Settling Time and To=25°C, Ay=-5 - 800 — 800 ns
ts(~) See Figure 3
Noise (Referred to input; Voo =120V, T, =25°C
N — 10 —
Broadband B8) Bandwidth = 5kHz 0 Vrms
Noise (Referred to Input} Voo = 220V, Ta=25°C
Ny(P - 4 - 4
Popcorn e Bandwidth = 5kHz 0 0 #Vox
NOTES:
1. Bias currents are actually junction leakage currents which double
(approximately) for each 10°C increase in junction temperature T, hiB(nA}
Measurement of bias current is specified at T;rather than Ty, since normai
warm-up thermal transients wili aftect the bias currents. The measurements
for bias currents must be made within 25ms or 5 loop time constants after 00
power is first applied to the device for test. Measurement at T, =-55°C is 10
not necessary since expected values are too small for typical test systems. )
2. Biascurrent is sensitive ta power supply voltage, common-mode voltage ] . )
. . R L L I S » TA(C)
and temperature as shown by the foliowing typical curves: o0 25 0 2  s0 75 100

I18lpA)

400
200

?-15 /-0 -5
1

Ai» _(’/
)

3
£VpE = 20V
4.
Vi = $15V
l’t CC t 5
rd
L = Vem(V) 6.

Negative I,g minimum fimits refiect the characteristics of device with bias
current compensation.

CMR is calculated from V|G measurements at Vgy, = +15V and - 15V.
Continuous limits shall be considerably fower. Protection for shorts to
either supply exists providing that Ti(max‘ < 175°C.

Because of thermal feedback effects from output to input, open-loop gain
is nat guaranteed to be linear or positive over the operating range. These
requirements, if needed, should be specitied by the user in additional
procurement documents.

5-594
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

0.1uF

Gré
CONNECTION

{SEE NOTE 1)
49.9Q

e

N

<
osc < 100kS2
? aur

19.802 4.99MQ

3 /
.
K8b
102kS2 o~

Kb
20
K7b
&
S
4

4
—A———— A 2D {E—i/
L“ D.UT.

7 1o

Ki 0.9uF
——4
(SEE NOTE 3) 3R 158 205082
i £1% +1%
Loy -
! L o+ il
B

NOTES:
1. All resistors are +0.1% tolerance and all capacitors are *10% settling time shall be consistent with the test rate such that any

tolerance, uniess otherwise specified. value has settled for at least five loop time constants before the
2. Precautions shall be taken to prevent damage to the D.U.T. during value is measured. R

insertion into socket and change of state of relays (i.e. disable 4. Adequate settling time should be allowed such that each parameter

voltage supplies, current limit Vg, etc.). has settled to within 5% of its final value.
3. Compensation capacitors should be added as required for test 5. All relays are shown in the normal de-energized state.

circuit stability. Two general methods for stability compensation 6. Thenulling amplifier shall be a M38510/10101XXX. Saturation of the

axist. One method is with a capacitor for nulling amp feedback. The nulling amplifier is not allowed on tests where the E (Pin 5) value is

other method is with a capacitar in parailel with the 49.9k {1 closed- measured.

loop feedback istor. Both methads should nat be used simui- 7. Theload resistors 20500 and 11.1k{l yield effective load resistances

taneously. Proper wiring procedures shall be followed to prevent of 2k and 10k respectively.

unwanted coupling and osciilations, etc. Loop response and 8. Any oscillation greater than 300mV in amplitude (peak-to-peak!}

shall be cause for device failure.
Figure 1. Test Circuit for Static Tests
5-595 8/89, Rev. A2
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JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

DEVICE TYPES

NOTES:

10pF (SEE NOTE 2)
It
1t
O1uF  Kea
240602 Kb
_J:‘/L"AN\ﬂ 10k s
£
= = o}
©
- b
5
D.U.'l> ) [
100pF £
: Ve = E
[=]
w0 3
>_-l-j:o.w
= = N =
(O} No CONNECTION connection f©
?

1. Resistors are +1.0% tolerance and capacitors are + 10% tolerance.

Y

250
225

»
o &

\_ 01,02,0405 /

DEVICE TYPES

— 50
— A5

TIM
WAVEFORM 1 E fns)

(TRANSIENT RESPONSE)

2. Thiscapacitance inciudes the actual measured value with stray and )
wire capacitance §
3. Precautions shal® be taken to prevent damage to the D.U.T. during =
insertion into socket and in applying power. e
5
z
&
2
o
- TIME (:5)
WAVEFORM 2 WAVEFORM 3
(POSITIVE SLEW RATE) (NEGATIVE SLEW RATE}
INPUT PULSE OUTPUT
PARAMETER DEVICE SIGNAL AT PULSE
SYMBOL TYPE t, < 50ns SIGNAL EQUATION
TR (tp) ALL +50mV WAVEFORM 1 TR it;) = At
TR (Og) ALL +50mV WAVEFORM 1 TR (Og! = 100 (AVo/Vg: %
01, 02, 04, 05 -5V to +5V STEP WAVEFORM 2
= i+ +
SRim 03,06 SWtor1VSTEP  WAVEFORM2 O (F1=AVoiti/at
01, 02, 04, 05 +5Vto -5V STEP  WAVEFORM 3 i b
SRim 03, 06 SIVIo+1VSTEP  WAVEFORM3 oh = Wormiate

Figure 2. Test Circuitfor Transient Response and Slew Rate.

5-596
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m JM38510/11401/11402/11403/11404/11405/11406 JAN JFET-INPUT OPERATIONAL AMPLIFIERS

1990 %0
ViN $1 1% 10.1% T
1 i
| I b2k, 0% | o
! AAA
[ k) 1 W -

&0 ’~1

|_no
@ CONNECTION

1) ~vee = -15v

NOTES:

1. Resistors are +1.0% and capacitors are = 10%, unless otherwise
specified.

2. Precaution shall be taken to prevent damage to the D.U.T. during
insertion into socket and in applying power.

3. Fordevice types01,02,04 and 05, S1isopen, Ay=-1and V= 10V.

4. For device types 03 and 06, S1 is closed, Ay =-5 and Vy=2V.

5. Settling time, t measured on Pin 5, is the intervai during which the
summing node is not nulled within the specified accuracy referred
to the output.

Figure 3. Test Circuit for Settling Time

BURN-IN

Devices supplied by PMI have been subjected to burn-in per
Method 1015 of MIL-STD-883 using test condition C with
circuit shown on Figure 4 or test condition F using circuit
shown on Figure 5.

Ta = 125°C

Figure 4. Test Circuit, Burn-in (Steady-State Power and Figure 5. Accelerated Burn-In and Life Test Circuit
Reverse Bias) and Operating Life Test
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