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OPERATIONAL AMPLIFIERS

HTL OP-07

i |

ULTRA-LOW OFFSET VOLTAGE
OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

The HTL OP-07 ultra-low offset voltage operational amplifier is
designed with a special Input stage to minimize offset voltage,
input bias current and noise. It Is Internally trimmed at the
factory to exhibit a typical offset voltage of 10xV (for HTL OP-
07A). The low bias current of 2nA Max and the high open-loop
gain of 109dB Min (for HTL OP-07A), as well as the low noise,
make the HTL OP-07 op amp an Iideal amplifier for precision
and instrumentation applications,

0P-07C, D, and E are specified for operation over a temperature
range of 0°C to +70°C. It should also be mentioned that the
HTL OP-07 directly replaces or fits in the sockets of LM725,
LM108A, OP-05, OP-06, OP-27, LM741 and AD510. The HTL
OP-07 op amp is available in hermetically-sealed T0O-99 metal
cans, ceramic 8-pin Mini-DIPs, Epoxy Mini-DIPS, small outline
Epoxy 8-Pin SOICs and chip carriers (consult factory for addi-
tional chip carrier information).
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X L . ® Ultralow Vo Drift................... . ° .
tion, make the HTL OP-07 a perfect choice for precision military Ultra Low Vog Drift 0.2,V/°CTyp
and industrial systems where high performance Is essential. ® Ultra Stable Vogvs Time ............. 0.2uV/Mo. Typ.

. - ® Low Noise (0.1Hzt010Hz) ............ . . .
The HTL OP-07 is available in five performance grades. The L ,W Noiss (0.1Hz to 10Hz) 0.35uVp-pTyp

HTL OP-07 and HTL OP-07A are specified for operation overtne @ Wide Input VoltageRange .................... 14V
military temperature range of —55°C to +125°C and the HTL @ Wide Supply VoltageRange ............. +3Vto £18V
ORDERING INFORMATION

MAXIMUM PACKAGE OPERATING | NOTES:
OFFSET VOLTAGE HERMETIC HERMETIC PLASTIC SMALL TEMPERATURE { * Also avallable with MIL-STD 8838 Processing. To
(Ta = 25°C) METAL CERAMIC pip OUTLINE RANGE order add /8838 as a suffix to the part number.
T0-99 8-PIN DIP 8-PIN 8-PIN 8-PIN Consult factory for screening procedure.
25 v 0PO7AJ* 0PO7AZ* MILITARY
75 uV 0PO7EJ 0PO7EZ OPO7EP OPO7ES | IND./COM'L T Al comn:terclal and llgldustr:fhl Lemp?ralure
75 uV 0PO7J* 0PO7Z* MILITARY range_parts o avallable with burn-in - per
150 pV 0PO7CJ 0PO7CZ 0PO7CP 0PO7CS | IND./COM'L
150 uV 0PO7DJ 0PO7DP 0PO7DS | IND.7COM L
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
N
sqore V¥ L
R2A AND R2B ARE §.R24 §. R2B* é Lo
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TRIMMED ON CHIP $RiA gns v
AT FACTORY FOR 9 —) Koo
MINIMUM INPUT ka8

EPOXY MINI-DIP (P-Suffix)
8-PIN HERMETIC DIP (Z-Suffix)
8-PIN EPOXY SOIC (S-Suffix)

1177 Blue Heron Boulevard, Riviera Beach, Florida 33404
Telephone (305) 848-4311 e Toll Free WATS (800) 327-8462  TWX (510) 852-7610 ¢ Telex 51-3435 e Telefax (305) 863-5946
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TYPIGAL PERFORMANGE CHARACTERISTICS T-79-06-10

INPUT BIAS CURRENT INPUT BIAS CURRENT vs INPUT OFFSET CURRENT
) vs TEMPERATURE " DIFFERENTIAL INPUT VOLTAGE © 25 vs TEMPERATURE
vzl +15V g ATVDFF <_1.0V IB l l — ’ Vg = *15v
=R 2nA (0P 07A) A 2 g
=3 g 3nA (0P 07) E g0
K3 3 7nA (0P 07C) E £
= S g S -3 Z
= =< y. o E15
& @ 4 = 3 4
52 —~ 5 o - o 8 2 op-orc
brd ~or-o7 R e s i 5 & \or-o7
< \‘ b p’ g w10 \ \
[ OP=107i - =
5 NI g " g5 NN\
a ] w = &
= OR-07AM] 4// g » el 0 & Z 055 ‘\\ QP07E //
= = = S—
0 2 ™~ :%’_ql 0 0
-50 0 50 100 -3 -20 -10 0 10 20 30 ~50 0 50 100
TEMPERATURE (°C) DIFFERENTIAL INPUT VALUE (VOLTS) TEMPERATURE (°C)
= OFFSET VOLTAGE CHANGE DUE WARM-UP POWER CONSUMPTION
S " TO THERMAL SHOCK £y " OFFSET VOLTAGE DRIFT vs POWER SUPPLY
. 3 1000
5 ! ' VsE+i5V S Tal= +2s’°c
S a5} i g, |Ta=2% B
i = 20 Vg = H15V g
@ e 2kod  fiaj=705d o S £ L~
£ 20 £ = 100
3 N 5
| THERMAL stock | 4 =
E 15 1S {RESPONSE BARE z 0 op-ox on.o7e 2 V4 d
= = =3
g 1 / ] ‘ & 10
E I A = g
5 17 zs g
g8 A —BEvIcE TmmERsED i F-GTA E= /
3 IN_705C O1l, BATH 3
2 o RN 2 0 1.0
< _20 0 20 40 60 80 100 £ o 1 2 3 4 5 0 20 40 80
TIME (SEC) TIME AFTER POWER SUPPLY TURN-ON (MiN) TOTAL SUPPLY VOLTAGE V+ TO V—(VOLTS)
UNTRIMMED OFFSET VOLTAGE TRIMMED OFFSET VOLTAGE LONG-TERM OFFSET
vs TEMPERATURE vs TEMPERATURE . VOLTAGE DRIFT
< 85 s 16
Z | VA 3 77| Voo TRIMMED TO (5uV AT 25°C I ] | I I O O
= Vgt 15 7 - 0S- T 1 . T 11
g 75 TRs= Too LT £ NULLING POT - 20k0 A ek w L 2,/mo TREND LINE ]
g - g 1 e TV 2 af TREND] unel 11| =
B - &2 aor07 | 4] |3 E 4TS5 5v/mo TREND Live ——
£ p & 3\ J¢-0p- o7c / = N
-~ w T 5 Sam T T
5 NG °F}'°" V4 & 501 s N M .y z . 0.2,:V7mo TREND LINE 1]
> 1 E ~4 _
E ~ 2 10 . \\\ / /2/ 8 __).3,;V/rﬁ oy~
S 2 2 NN\ |/ [/ 2 _g[ TRENDLINEE. 0zav7mo 1o
5 OPYO7A. 5 N 5 TREND LINE |
3 —— 2 -12
g o |
-50 0 50 100 -50 0 50 100 123456789101 12
TEMPERATURE (°C) TEMPERATURE (°C) TIME (MONTHS)
MAXIMUM ERROR MAXIMUM ERROR MAXIMUM ERROR
vs SOURCE RESISTANCE vs SOURCE RESISTANCE vs SOURCE RESISTANCE
1.0 = 1.0 s 12 :
‘%: TA=25°C l E —-550C < T < |125°C E 0°C<T<70°C /
= V. EISV = ve= ¥ 15v 5
=) (] 5 S z 1.0
g 08 - g 08 S AT /
2 © £ £ 0s
o o a 0.
g 08 2 os g /
o«
uh‘ OPWJ / E / E 0.6 J
= 04 & 04 / & / /
& op o7 2 g 04
& y £ , 51 opore d
g 02 = 02 OP-07 g /
) Z o e
= = = 0.2 —
3 z Sl — E 0P O7E
0 T Noro7a 2 9 0
100 1k 10k 100k 100 1 10k 100k 100 1* 10k 100k
MATCHED OR UNMATCHED SOURCE RESISTANCE () MATCHED OR UNMATCHED SOURCE RESISTANCE (2) MATCHED OR UNMATCHED SOURCE RESISTANCE (@)




8368602 SOLITRON DEVICES INC

SOLITRON DEVICES INC &h DE] 33L8L02 0002509 & r

TYPIGAL PERFORMANGE CHARACTERISTICS (Continued)
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CLOSED-LOOP RESPONSE
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APPLICATION HINTS

The HTL OP-07 operational amplifier may be Inserted directly into the sockets of LM725, LM108A, OP-05, OP-06, OP-27 and other op amps. However, it may be
necessary to remove the external compensation or nulling components.

The HTL OP-07 provides stable operation with load capacitances of up to 500pF and + 10V swings. if larger capacitors are used, they should be decoupled with a 500
resistor.

Thermoslectric voltages generated by dissimilar metals at the input terminals of the op amp can degrade the drift performance of the device. Therefore, It is desirable
to maintaln both input terminals at the same temperature, preferably the temperature of the op amp case.

OFFSET VOLTAGE ADJUSTMENT AND MEASUREMENT

The offset voitage of the HTL OP-07 operational amplifier, as low as It may be, may still be further reduced and nuiled to zero or any other value if so desired. This may
be done by using a potentiometer as shown below:

10K 2K POT 10K
1o MWV NV M —-08
NULL NULL
7
V+

The offset voltage may be measured using a feedback configuration with a large Rg/Ryy resistor ratio, which amplifies the offset voltage to a value that can easily be
measured. A typical offset voltage circuit is shown below:

N

RE 500K

AW
7

Rjp 1000 - v+
oy HTL
oP-07 6 & >V out
3 .
+
1 1 v

NOISE MEASUREMENTS

The nolse of the HTL OP-07 op amp Is very low, and when measured in the 0.1Hz to 10Hz range, may be confused with the DC drifts of the offset voltage due to
temperaturs changes. It Is therefore recommended to allow the device a warm-up time of about five to ten minutes as well as to mechanically shield it from air currents
that can cause thermoelectric voltages, before any low frequency nolse measurements are performed. Also, the test time should be kept below 10 seconds to eliminate
the measurement of noise attributed to the frequency band below 0.1Hz.

A simple method of measuring the peak-to-peak low fraquency nolse, Is achieved by employing the device itsslf as a gain stage and measuring the amplified noise us-
ing an oscilloscope. For example, if the op amp gain Is set to 20,000 by proper choice of Rg/Ryy, and the oscllloscope Is set to 1 sec/cm on the horizontal axis, and
5mV/cm on the vertical axis, then, each 1 cm division of peak-to-peak noise measured at the output of the op amp, corresponds to a 250mV of peak-to-peak nolse
referred to the input. A typical low frequency noise test circuit is shown below:

v
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Rp 2M
MV
Rin l00Q J o
MV
Rin 1000 Vout
— AAA———— (to oscilloscope)
+
Ve e
_ e— v,N(Nmss)-vom(Nmsaﬂ ————
-— — Rp —

TYPICAL APPLICATIONS

PREGISION SUMMING AMPLIFIER

R
10K
Vi
10K
V2 R
10K
B B
Va
ISK
Va
Vour=Yy+V2-V3-Vy
SAMPLE AND HOLD
V+o— RI
IM
Vino— 4 — VWA
Q———

Q2
|
1"
SAMPLE

R2
10K
1Teflon, Polysthy! __G'l
eflon, Polyethylene or
polycarbon);te zlelec(mn luF
capacitor —th——

Worse case drift
less than 2.5mV/sec




B SOLITRON DEVICES INC &k DEJj83e8L02 0002512 & B o06-0
TYPICAL APPLICATIONS (Continued)

THERMOCOUPLE AMPLIFIER

RI R3
M 2 'A'A%
SENSING
JUNCTION ° V+
2 \ 7 8
HTL 6
op-o7>_‘—‘> Vout
REFERENCE = 3 4
JUNCTION V
R2
AN~
L
R4 R3 R4
1 o V-
HIGH SPEED AMPLIFIER WITH LOW DRIFT
AND LOW INPUT CURRENT
Rin
V|~ 0——'~V\r $ *—> VOUT

R
Vour=Ving=- * laias Pe
RiN




