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Dual Matched High Performance
Operational Amplifiers

—-7¢-0s-20 (P-04/0P-14

FEATURES

Excelient DC Input Specifications

Matched Vpg and CMRR

OP-14 Flts Standard 1458/1558 Sockets

Internally Compensated

Low Noise

Low Drift

Low Cost

0°C/ +70°C and ~55°C/ +125°C Models

Silicon-Nitride Passivation

Models with MIL-STD-883 Class B Processing
Avallable From Stock

Available in Die Form

ORDERING INFORMATION |

PACKAGE OPERATING
CERDIP CERDIP PLASTIC TEMPERATURE
To400 8PN 14PN  &PIN RANGE

OP14AJ" OPO4AK* OP14AZ* OP14AY* - MIL
OP14EJ -  OP14EZ OPO4EY OP14EP COM
OP14J OP04K* OP14Z* OPO4AY - MIL
OP14CJ OP04CK OP14CZ OP04CY OP14CP XIND
- - - - OP14CS XIND
- OP04BK - - - ML
OP14DJ - - - OP14DP XIND
¢ Fordevices processed in total compliance to MIL-STD-883, add /883 after part
number. Consult factory for 883 data sheet.
t  Bum-inis available on commercial and industrial temperature range parts in
CerDIP, plastic DIP, and TO-can packages.

GENERAL DESCRIPTION

The OP-04/0P-14 series of dual general-purpose operational
amplifiers provides significant improvements over industry-
standard 747 and 1458/1558 (OP-14) types while maintaining

SIMPLIFIED SCHEMATIC (Each Ampilitler)

pin-for-pin compatibility, ease of application, and fow cost.
Key specifications, such as Vgs. los, 1s. CMRR, PSRR and
Ayo. are guaranteed over the full operating temperature
range. Precision Monolithics’ exclusive Silicon-Nitride “Triple
Passivation™ process reduces “popcorn noise”, A thermally-
symmetrical input stage design provides low TCVgg, TClos,
and insensitivity to output load conditions. This series is ideal
for upgrading existing designs where accuracy improve-
ments are desired. For more stringent requirements, refer to
the OP-200, OP-207, OP-220, or OP-221 dual-matched opera-
tional amplifier data sheets.

PIN CONNECTIONS

8-PIN HERMETIC DIP
(Z-Suffix) OP-14

EPOXY MINI-DIP
(P-Suffix) OP-14
8-PIN SO
(S-Suffix) OP-14

8 Vs

14-PIN HERMETIC DIP
(Y-Suffix) OP-04

5 V- 4 V-
TO-100 (K-Suffix) TO-99 (J-Suffix)
OP-04 OP-14

*Q1, 02, Q3 AND 04 FORM A
THERMALLY CROSCO[&.ED
D

QUAD. 05, 05, 06 AN

COMPRISE A SIMILAR
THERMALLY CROSS-COUPLED
QUAD.

~INC

<
P
<

BALANCE ACCESSIBLE WITH OP-04 IN 14-PIN HERMETIC DIP ONLY,

Sy-
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ABSOLUTE MAXIMUM RATINGS (Note 1)

Supply Voltagse.... +22V PACKAGE TYPE 6, (Note 2) 8¢ UNITS

:)iﬁ:tr%nt‘ital Input Voltage .. S il;SOV 1098 () 150 18 oW

nput voitage . SUpply Voitage T0-100 (K) 142 21 oW

Qutput Short-Circuit Duration .........c.ccoueeesenss Fodiaenene Indefinite h -

Storage Temperature Range §Fin _D'P 2 148 18 oW
J,K. Y, and Z Packages ......c.ceeerersscereen —65°C10+150°C ~ _4FanHemetc DIP (Y) 108 18 oW
P Package -65°C to +125°C & Fin Plastic DIP (P) 103 43 oW

Lead Temperature Range (Soldering, 60 S&c) .............. 300°C 8-Pin SO (S) 158 43 oW

Operating Temperature Range NOTES:

A, Plain, B-Suffix -55°C1l0+125°C - Abeciuis susimum raiings apply 10 boih DICE and packaged paris. unless
E-Suffix... 0°C10+70°C 3. g, is specified for worst case mounting conciEons. 1 &.. 6, ls speched for
C, D-Suffix -40°C 10 +85°C device in socksl for TO, CerDiP, and P-DIP paciages: 6, w specified for

Junction Temperature (Tj) ............................ —65°C 10 +150°C device soldsred to printad Circuid board for SO package.

MATCHING CHARACTERISTICS at Vg =15V, To = 25°C, unless otherwise noted.

OP-04A OP-04E OP-04 OP-04C

OP-14A OP-14E OP-14 OP-14C
PARAMETER SYMEOL  CONDITIONS MN TVP  MAX MN TYP MAX usiTs
Input Offeet Volta,
"Mp“ o oo AVgs Ry < 20%0 - o3 1 - 1 2
Common-Made Reject:
o paten o Rejection ACMAR  Vgy=£10V, Rg< 1000 M 08— M08 — a8

MATCHING CHARACTERISTICS atV, = 215V, -55°C T, = +125°C for OP-04A, OP-14A, OP-04 and OP-14,0°C s T, = +70°C
for OP-04E, OP-14E, ~40°C 5 T, = +85°C for OP-04G and OP-14C, unless otherwise noted.

OP-04A OP-04E OP-04 OP-04C
OP-14A OP-14E OP-14 OP-14C

PARAMETER SYMBOL CONDITIONS MIN TYF MAX N TYP MAX UNITS
input Offsat Volta

nfm,h e AVog R < 20601 - 05 15 - 15 3 mv
Common-Mode Rejection _ _ _

Ratio Match ACMAR Vou =210V, Ry < 10001 80 100 0 100 d8
ELECTRICAL CHARACTERISTICS (Each Ampllfler) at Vg = +15V, Ta = 25°C, unless otherwise noted.

OP-04A/0P-14A OP-04/0P-14 OP-04B

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Vollage Vs Rg < 20kl - 03 075 - 1 2 - 3 s mv
Input Offset Current los - 05 5 - 1 5 - 5 3 nA
Input Bias Current Ig - 18 50 - 20 75 - 0 100 nA
input Resistance —

Differantial-Mode Rin iNote 3: 20 15 - 135 7 - 1 5 - M
Input Voltage Rangs  IVR 10 *13 - +10 +13 - +10  +13 - v
Common-Mode Vou=t10V _ - _

Rejection Ratio CMAR Rg < 20k 85 100 80 9% 70 85 dB
Power Supply Vg =15V 10 £20V _ - _

Reiection Ratio PSRR Rg< 10 80 k] 100 100 150 Ml
Output Vollage Swing Vg R 2 20 12 13 - +12 +13 - +12 #13 - v
2-512 OPERATIONAL AMPLIFIERS REV.B
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ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vs =+15V, Ta = 25°C, unless otherwise noted. (Continued)

PARAMETER

SYMBOL CONDITIONS

OP-04A/0P-14A
MIN  TYP

MAX

OP-04/0P-14
TYP  MAX

oP-04B

MIN TYP  MAX UNITS

Large-Signal
Voltage Gain

Ry, 2 2kl
Vo=210V

100 250

50 200 25 200 V/imy

Power Consumption
{Note 2)

Vo=0V

50

50 50 mwW

Input Noise Voltage

0.1Hz to 10Hz

0.65

0.65 065 #Vpp

input Noise Voltage
Density

fo=10Hz
fo=100Hz
fo=1000Hz

25 25
22
21

Input Noise Current

0.1Hz to 10Hz

Input Noise Current
Density

fo=10Hz
fo=100Hz
fo=1000Hz

Channel Séparation

Slew Rate (Note 1)

R = 2k0,
CL= 100pF

Large-Signal
Bandwidth (Notes 1, 5)

Vo=20Vyp

Closed-Loop
Bandwidth {Note 4)

AyoL=+10

Risetime (Note 1)

Ay=+1,Viy=50mV_p
R, =2k(, G, =50pF

Overshoot (Note 1}

Ay=-+1, Viy=50mV,_p

Ry =2k0), G =50pF

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vs = +15V, ~55°C < Tp < +125°C, unless otherwise noted.

PARAMETER SYMBOL

CONDITIONS

OP-04A/OP-14A
MIN  TYP MAX

OP-04/0P-14 OP-04B

MiN TYP MAX MIN TYP  MAX UNITS

Input Offset Voltage Vos

Rg<20k0

- 0.4 1.5

— 1.2 3 - 3 mV

Average Input Offset

Voltage Drift (Note 1) TCVos

Ag =500

2 8

4 10 8 pVPC

Input Offset Current los

1 10

2 10 10 nA

Average Input Offset

Current Drift (Note 1) TClos

250

Input Bias Current Ig

Input Voitage Range

Common-Mode
Rejection Ratio

Ve =210V
Rg< 20k0

Power Supply
Rsjection Ratio

Vg=16V 1o 220V
Rg < 20k0

Large-Signal
Voitage Gain

RL=2k0
Vo=+10V

Output Voltage Swing Vg

Ay 2 2k0

NOTES:
Sample tested.
. Power dissipation per amplifier.

. Guaranteed by input bias current.
Guaranteed by maximum risetime.
Guaranteed by minimum slew rate.
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ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg=+15V, Ty = 25°C, unless otherwiss noted.
OP-04E/OP-14E OP-04C/OP-14C OP-14D

FARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TP MAX MIN TYP MAX UNITS

input Offset Voitage Rg < 20k - 0.3 0.75 -_ 1 2 - 3 5 mv

Input Offset Current - 03 5 - 1 5 - 3 25 nA

Input Blas Current - 18 50 - 20 75 - 0 nA

Input Resistance —
Ditferential-Mode

Input Voltage Range 13

Common-Mode Veu==10v
Rejection Ratlo Rg = 20k

Power Supply Vg = 25V to £20V
Rajection Ratio RAg s 20xN

Output Voltage Swing A 22k

Large-Signal R 2 2xN
Voitage Gain Vo= 10V

Power Consumption
(Note 2}

Input Nolse Voltage 0.1Hz to 10Hz

tNote 3; 75

100

"
o

g

Vo=0V

Input Nolse Voltage
Density

Blenn|B| s

Input Noise Current 0.1Hz to 10Hz
fo=10Hz
fo= 100Hz
o= 1000Hz

o
~

Input Notse Current
Density
Channel Separation
Slew Rate (Note 1) R, =2k}, C, = 100pF
Large-Signal
Bandwidth iNotes 1, 5:
Closed-Loop -
Bandwidth iNote 4: Ava =41
Ay=+1, Vpy=50mV
R = 2k01, C, = 50pF
Ay=-+1, Viy=50mv
R =2kn, C, = 50pF

o
>

glilesz|B|ennld] =

o
[T

Vo=20Vpp

-
w

Risatime (Note 1;

Overshoot (Note 1;

NOTES:

1. Sample tosted.

2. Power dissipation per amplifier.

3. Guaranteed by input bias current.
4. Guaranteed by maximum risslime.
5. Guaranteed by minimum siew rats.
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T-19-65-20  0P-04/0P-14

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg =215V, 0°C = T, = +70°C for E, ~40°C to +85° for C and D,
unless otherwise noted.

OP-04E/OP-14E OP-04C/OP-14C OP-14D
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP  MAX TYP

Input Offset Voitage Vos Rg < 20k} - 0.4 15 —_ 12 3

Average Input Offset

= 2 4 1
Voltage Drift (Note 1) TCVos Rs=500 8 0

input Offset Current 1 10 10

Average [nput Offset
Gurrent Drift (Note 1}

Input Bias Gurrent

Input Voltage Range

Common-Mode Ve ==%10V
Rejection Ratio Rg <20k

Power Supply Vg =%8V to =20V
Rejection Ratio Rg < 20k0

Large-Signal Ry =2k
Voltage Gain Vo==®10V

Output Voltage Swing Ry =2k

NOTES:
1. Sample tested.

BURN-IN CIRCUIT (1/2 of OP-04, OP-14)

PIN NUMBERS ARE FOR "Y” PACKAGE ONLY.
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1. INVERTINQ INPUT (A)

2. NONINVERTIRQ INPUT (A)
3. BALANCE (A)

4 V-

6. BALANCE (B)
¢. NONINVERTING INPUT (B)
7. INVERTING INPUT (B)

DIE S1ZE 0.080 x 0.050 inch, 4000 sq. mils

NOTE: 9. 11 and 13 are intsmally connected.

{2.03 X 1.27 mm, 2.58 sq. mm)

WAFER TEST LIMITS at Vg =15V, T, = +25°C, unless otherwise noted.

PARAMETER

OP-04N
OP-14N
CONDITIONS LIMIT

Input Ofiset Voliage

0.75

Input Offset Voliage
Match

1

Input Offset Current

5

Input Bias Current

50

Input Voltage Range

Common-Mode
Rejection Ratio

Common-Mode Rejection
Ratio Maich

Power Supply
Rejection Ratio

Output Voktage Swing

VMIN

Large-Scale
Vol:age Gain

100 ViV MIN

Power Consumpl-on
(Both Ampiifiers)

170 mW MAX

Channel Separation

100 100 dB MIN

NOTE:

Electrical 1esis are performed a! waler probe ta the limils shown. Dus Lo variations in assembiy mathods Bnd noqmai ywid [oes. ymeid after packageng is not guaraniaed for

standard product dice. Consult factory 10 negota‘e specificabons based on dice lot qual.fcations o

ie lot bly and lesting

TYPICAL ELECTRICAL CHARACTERISTICS atVg =215V, T, = +25°C. unless otherwise noted.

PARAMETER

OP-04N OP-04G
OP-14N OP-14Q
CONDITIONS LINIT LN

Risetime

A, = +1.V, = 50mV,

R = 2%Q. C_ = 500F 200 20

Overshoot

Av=+1,Vm-50mV.
R, =24, C_=500F

Slew Rate

B, = 2%, C,_= 100pF
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0P-04/0P-14

TYPICAL PERFORMANCE CHARACTERISTICS (Each Amplitier)

OPEN-LOOP GAIN
vs TEMPERATURE

V=115V

g

i

g

8

OPEN LOOP GAIN (V/mV)
-
3

-60 -20 +20 60 +100  +140
TEMPERATURE (°C}

MAXIMUM UNDISTORTED
OUTPUT vs FREQUENCY
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Vg =£15V
TA=25°C
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POWER CONSUMPTION
vs POWER SUPPLY

Ta=25°C ]

POWER CONSUMPTION (mW)

[ 20 40 60
TOTAL SUPPLY VOLTAGE, V+ TO V- (VOLTS)

OPEN-LOOP
FREQUENCY RESPONSE

N

2

N\

N

N

OPEN LOOP GAIN {dB)
3

©

a1

1.0 10 100 1k 10k 100k 1M 10M
FREQUENCY (Hz)

OUTPUT VOLTAGE vs
LOAD RESISTANCE

®

-
:-

N

T 1 T T TTIT
TA=25°C POSITIVE SWING

Vg=11i5V i
NEGATIVE SWING

3

3

QUTPUT SWING (VOLTS)

£

~

°
>

1.0
LOAD RESISTANCE TO GROUND (k2}

POWER CONSUMPTION
vs TEMPERATURE

POWER CONSUMPTION {mw)

—20 +20 +60 +100 +140
TEMPERATURE (°C}

T-T4-05-20

CLOSED LOOP GAIN {dB)

QUTPUT SHORT CIRCUIT CURRENT (mA)

INPUT RESISTANCE (M)

15

CLOSED-LOOP RESPONSE
FOR VARIOUS
GAIN CONFIGURATIONS

[
N

N

N

A\

N

100 1k 10k 100k ™M M
FREQUENCY (Hz)

INPUT RESISTANCE
vs TEMPERATURE

+20 +60 +100 +140
TEMPERATURE ('C}

OUTPUT SHORT-CIRCUIT
CURRENT vs TIME

T 1
Ta=25°C
Vs=215v
!

© ViNPIN 3] = —10mV, Vo =+15V |
@ VINIPIN 3] = +10mV, VQ = —15V

N

o 1 2 3 L3
TIME FROM OUTPUT BEING SHORTED (MINUTES}
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OP-04/0P-14 T-19-05- 26

TYPICAL PERFORMANCE CHARACTERISTICS (Each Ampiifier)

UNTRIMMED OFFSET VOLTAGE INPUT OFFSET CURRENT INPUT BIAS CURRENT
vs TEMPERATURE vs TEMPERATURE vs TEMPERATURE
178 I )| |
7 ]

!
[— vg=218v 1
— Re =51

N

INPUT BIAS CURRINT {nA}

INPUT OFFSET CURRKENT (A}

&

ABIOLUTE VALUS OF OFFSET VOLTAGE (mV)

» | OPO4A

OF-14A

~80 -20 +20 +00 -8 -20 +20 0 +H0 +140
TEMPERATURE (°C} TEMPERATURE °C)

]

OPEN-LOOP GAIN vs
POWER SUPPLY VOLTAGE PSRRA vs FREQUENCY
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INPUT WIDEBAND NOISE vs
INPUT SPOT NOISE INPUT 8POT NOISE BANDWIDTH (0.1Hz TO
VOLTAGE vs FREQUENCY CURRENT vs FREQUENCY FREQUENCY INDICATED)

B H =2 Vg =218V 1 i E A vy £ 38V __l ”m " 1

N 1 Ta=20'C T T Ta=a'clT L vg=auv

ﬂ | 1 Rg=%08 -} i | i || Ta-22C
PICAL ;

s
I

A I 3
i HEE £
i}

VOLTAGE NOISE DENSITY (nVA/Fz)

CURRENT NOISE DENSITY (pA./Hi)

AR

5 I i
(R, ] 10 10 W oo
FREQUENCY {Hz}
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