ANALOG
DEVICES

>

‘Dual Matched High Performance

Operational Amplifiers

OP-04/0P-14

FEATURES

Excelient DC Input Specifications
Matched Vg and CMRR

OP-14 Fits Standard 1458/1558 Sockels
internaily Compensated

Low Noise

Low Drift

Low Cost

02 C/ +70°C and —55°C/ +125°C Models

T warc e~

A

Vs MAX P\genn:p js;l

(mV)  TO99  TO-100 s-mn u\z

075 OP14AJ* OPOAAK' OP14AZ" OP14AY* -

075 OPMEJ -  OP14EZ OPO4EY OP14EP

20 OP14) OPDAK' OP14Z° OPOJAY - ML
20  OP14CJ OPO4CK OP14CZ OPOACY OP14CP XIND
20 - - - - OPI4CS XD
50 - OPMBK - - - MIL
50 OP4DJ - - - OP1aDP__ XIND

°  Fordevices processed in tolal compliance to MiL-ST)-883, add /883 after part
number. Consult factory for 883 data sheel.

1 Buminis available on commercial and industrial temperature range parts in
CerDIP, plastic DIP, and TO-can packages.

OPERATING
MPERATUR
ﬁANGE

pin-for-pin compatibility, ease of application, and low cost.
Key specifications, such as Vgs, 10s. s, CMRR, PSRR and
Ayp. are guaranteed over the full operating temperature
range. Precision Monolithics' exclusive Siticon-Nitride “Triple
Passivation” process reduces “popcorn noise”. A thermally-
symmetrical input stage design provides low TCVpg, TClas,
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

GENERAL DESCRIPTION prey P
The OP-04/QP-14 series of dual general-purpose operational T0-100 (K-Suffix) T0-99 (J-Suffix)
amplifiers provides significant improvements over industry- OP.04 OP-14
standard 747 and 1458/1558 (OP-14) types while maintaining
SIMPLIFIED SCHEMATIC (Each Amptifier)
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0P-04/0P-14

ABSOLUTE MAXIMUM RATINGS (Note 1)

SURPIY VORAGE oot +22V PACKAGE TYPE 6,4 (Note ) S UNITS
_ Differential lnput VOR2Ge ....oo.ocevervevecerr e . 30V 7099 () PP Py
input Voltage ..., e Supp y VD!taga
TO-100 142 21 Ciw
Output Short- Cm:uut DUfatlcn ................................... Indefinite , 0 - "
Storage Temperature Range 8-Pin Hermetic DIP {Z) 148 16 Cw
J.K, ¥, and Z Packages...... ~65°C ta +150°C 14-Pin Hermetic DIP (¥) 108 18 il
P PACKAGE ovvvvvevvcveeeseecorer v eeeesres s ~65°Cto +125°C ~ _B-PinPlaslicDIF (P) 163 43 o
Lead Temperature Range (Soldering, 60 sec) ............. 300°C 8-Pin 50 (8) 18 43 “Cw
QOperating Temperature Range NOTES: )
A Plain. B-Suffix . -55°C to +125°C 1. Ait;solute maxl:mm ratings apply to both DICE and packaged paris, unless
. Plain, otharwise notad.
E-SUIIK st e s 0°Cto +70°C 2. 8, is specified for worst case mounting condilions, i.e., 8, is specified for
C, D-Sutfix.. —40°C to +85°C device in socket for TO, CerDIP, and P-DIP packages; ©,, is specified for

Junction Tempera:u re (T) -sst'c 10 +150°C davice soldered to printed circuit board for 50 package.

CﬂMﬂiSTIGS at Vg = 1 15V, To = 25°C, uniess otherwise noted.

- OP-04A OP-04E OP-04 OP-04C
OP-14A OP-14E OP-14 OP-14C
/\ BOL (mig MIN  TYP  MAX MIN  TYP MAX UNITS
Match ﬁ 0.3 1 e 1 2 mv

e N e
N

MATCHING CHARACTERISTICS atV, =415V, -55°C s T, = +125{C P-04A, OP-14A, OF

for OP- 0453 OP-14E, —40°C < T < +85°C ?or OP 04C and OP-mC unles 58 NGOG
OP-04A 09-045
QP-14A OP-14E
PARAMETER SYMBOL  CONDITIONS MIN TYP MAX
"ngﬂm Voltage AVog RS 20k - 05 15 - 15 3 m
mmx:“ Rejection ACMRR V=210V, Rg < 1000 0 1w - 0 W0 - B

ELECTRICAL CHARACTERISTICS (Each Ampllifier) at Vg= £ 15V, T = 25°C, unless otherwise noted.

OP-04A/0P-14A OP-04/0P-14 OF-048
PARAMETER SYMBOL CONDITIONS MiN TYP MAX MIN TYP MAX MiN TYP MAX UNITS
input Offset Voltage  Vos Rg < 20kR2 — 03 075 - 1 2 - 5 8 my
Input Offset Current los - 05 5 — 1 5 - 5 L] nA
input Bias Current la - 18 50 — 20 75 o 30 100 nA
input Resistance —

Differentiat-Mode Ry {Nota 3) 2.0 7.5 - 1.35 i - 1 5 o M1l
Input Voitage Range VR £10 +13 - +10 +13 - +10 +13 - Vv
Common-Mode Vou=110V

1 — o 0 —

Rsjection Ratio CMAR Rg < 20k} 85 0c 80 95 7 85 dB

Powear Supply Vg =+£56V to 220V
- 0 80 — 30 1 - 1 V,
Rejection Ratio PSRR Rg < 20k0 % o i

Output Voliage Swing Vg Ry=2k0 *12 +13 - 12 +13 - 12 +13 — v




0P-04/0P-14

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg = + 15V, T, = 25°C, unless otherwise noted. (Continued)

OP-04A/0P-14A OP-04/0P-14 OP-04B
PARAMETER SYMBOL COMDITIONS MIN  TYP  MAX MN  TYP  MAX MIN  TYP  MAX  UNITS
Large-Signal Ry 2 2k{) _ . _
Voltage Gain Avo Voo s1ov 100 250 50 200 25 200 vimv
Power Consumption Ve OV ' _ 50 o _ 50 - _ s 00 W
(Note 2) a4 ° m
Inputtolse Voitage  @no.p 0.1Hz to 10Hz -~ 085 - - 065 - — o085 - #Vop
. to=10Hz - 25 - - 25 - - 25 -
"’O‘:‘:’?‘:‘“ Voltage fo=100Hz - = - - 22 - - = - vz
fo= 1000Hz - 21 - - 7 - - 2 -
input Noise Currant i",f.’"’ 0.1Hz to 10Hz o 128 e _ 2.8 - - 128 — Ay
. to= 10Hz - 14 - - 14 - - 14 -
fnput Noise Current to= 100Hz - 07— e - 07— pAWTHE
fo = 1000Hz — 0.4 - - 04 — — 0.4 ——
Channe) Sdparatifn —~68_ W - - 100 - - 80 - - 8
Ri = 2k{}
(}«:n?/nL@) cﬁ;upr\\ 026 05 0.25 05 625 05 - Vius

Vg

&=\ \_\ //_?\ - ‘4 ’5 - ’4 ’a — KMz
e ([ NS o e -

LI (LS
e % A% [~ -

ELECTRICAL CHARACTERISTICS {Each Amplifier) at Vg =215V, -85°C s Th =+ C, uni therwisg noted.

Closed-Loo
Bandwidth (Note

@T

Risetime (Note 1) 1,

Overshoot (Note 1) 08

OP-04A/0P-14A opP-04/0P-14 OP-04B
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX MIN TYP  MAX MIN TYP  MAX i
Input Offest Voitage  Vog Rg < 20k — G4 i85 - 12 3 - 3 6 mv
Average input Offset
TCV, = — 2 8 - 4 10 - 8 20 Ve
Voltage Drit (Note 1) | Cvos  Rg=3500 “
input Offset Current fos — 1 10 — 2 10 - W0 50 nA
Average Input Offset
- 75 20 — 15 250 - 70 500
Gurrent Drift (Note 1) | ©08 PATC
Input Bias Current lp - 30 60 - 40 100 — 50 200 nA
Input Voitage Range VR 10 +13 - +10 113 - £10 %13 - v
Commpn-Mode Von =110V
100 — 80 a5 -— 70 85 - dB
Rejection Ratio CMRR Rg< 2060 &
Power Supply Vg = L5V to £20V
— 10 60 —_ 30 100 —_ 100 150 VIV
Rsisction Ratio PSRR Rg< 20k0} B
Large-Signal Ry 2 2k}
4] 100 - 25 60 - 25 80 - v/mv
Voltage Gain Avo V=210V m
Output Voltage Swing Vg Ry 2 2k0) 12 +13 - +12 *13 - 10 +13 - v
NOTES:
1. Sampie lested.
2. Power dissipation per amplifier,
3. Guaranteed by input bias current.
4. Guaranteed by maximum risstima,
5. Guarantesd by minimum slew rate.




0P-04/0P-14

ELECTRICAL CHARACTERISTICS (Each Ampiifier) at Vg = £15V, T = 25°C, unless otherwise noted.

OP-04E/OP-14E OP-04C/OP-14C OP-14D
PARAMETEN SYMBOL CONDITIONS MiIN TYP MAX MIN TYP  MAX MIN  TYP MAX UNITS
input Offset Voitage Vos Rg < 20k} - 0.3 0.75 - 1 2 - 3 5 mV
Input Offset Current log o 0.5 5 e 1 5 - B 25 nA
Input Bias Current g — 18 50 - 20 75 - 30 100 nA
input Resistancge — ;

DittersntizFMode Ry {Note 3) 20 75 - 1.35 7 - 1 5 - M
Input Voltage Range VR +10 13 - 10 13 -_ 10 +13 s v
Common-Moda Veu=t 15\!

Rejoction Ratio CMAR Rg < 20k2 85 100 80 95 Fi 85 — dB
Power Supply Vg =15V to +20V

— — — 1
tion Ratlo PSRR R < 20K02 10 80 30 100 100 50 '
tput Voi Swing Vp Ry =z 2k 12 +13 a +12 +13 — t12 13 - v
rge-Signal RL = 2kl _ : _ _
Voltage GQ Vo - 10V 100 250 50 200 25 150 v/mv

P(t:;et;g?nsy‘lyv / M — 50 00 - 50 9 - 50 90 mw
puttioise Ydfisge| | enp \amzm\;}a\ 7/ ,ees\\\- - 085 — —~ 085

- #Vop

T = 10H2 2 - - -

[ t N i

rg::‘ . :aa Voltag to 22 22 — — Vi Hz
to 2 - Gl /k -

= PAsp

25
22
21
8
1.
0.
04

— 2 — - )
Input Nolse Currant fo = 10Hz \_/ t4

Input Noise Current inp-p mHth \T\ 12.8 /7/ //— 128 //—-

. i to= 100HZ - a7 - - o7
Density 1o= 1000Mz - 04 - 0.4
Channel Separation  CS 0w -~ 00—~ [~/ / Q%
Siew Hate (Note 1) SR R =20, C =100pF 026 05  ~— 025 o5 — oz fo — [ [ vius
Large-Signat _ '
Bandwidth (Notes 1, 5) Vo=20pp 4 B 4 8 4 8 - %
Closed-Loop BW Ay = +1 08 13— 08 13— 08 13

Bandwidth {Note 4}

=+ =
Risetime (Note 1) t 2"_2;[‘1“'(’:” _5:;’;; — 260 350 — 20 350 — 260 350 ns
L > WAL

Ay =1, Vy, = 50mV
Overshoot (Note 1 — H - -—
vershoot {Note 1) 0s Ry = 2K0, Gy = 50pF 5 0 5 1© 5 10 %

NOTES:

Sample testad,

Power dissipation per amplifier.
Guaranteed by input bias current.
Guarantesd by maximum risetime.
Guaranteed by minimum siew rate.

b




0P-04/0P-14

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg = 15V, 0°C = T, = +70°C for E, —40°C to +85° for C and D,
unless olh_erwise noted.

OP-04E/OP-14E OP-04C/0P-14C OP-14D

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYpP MAX UNITS
Input Offset Voltage Vos Rg < 20ki} - 0.4 1.5 — 12 3 - 3 6 my

Average Input Offset _ "
Voltage Drift (Note 17 TCYos  Rs=500 2 8 4 10 8 0 pvee
tnpul Offset Current g - 1 10 - 2 10 - 10 50 oA

Average Input Offgat

| + — 5 120 — 15 250 — 76 500 A
Current Drift (Note 1; TClos pASC
input Bias Current ig - 30 80 - 40 100 - 50 200 nA
Input Voltage Range VR *10 13 - +10 *13 - +10 13 - v

mon-Mode Vo = 210V
1 - 85 o -

soihan Ratio CMRR Rg < 20k02 80 00 80 78 85 aB

Power ly Vg = 25V to +20v

- 10 80 - a1 - 1
Rejoct %«%alm /\Rn\ Rs < 20k0 to oo %0 v
Large- KA‘/ = 50 100 - s 60 - % 25 - Vi
Voita In =+

otta +12 +13 — +10 +13 - v
NOTES:
BURN-IN CIRCUIT {1/2 of OP-04, OP-14) FSET ADJ

20V

PIN NUMBERS ARE FOR “Y" PACKAGE ONLY.




0P-04/0P-14

DICE CHARACTERISTICS

1. INVERTING INPUT (A}

2. NONINVERTING INPUY (A)
3. BALANCE (A}
4 v

5. BALANCE (B}
8. NONINVERTING INPUT {B)
7. INVERTING INPUT (8}

5. BALANCE (8}
oVt -

10. OUTPUT (B)
. v+

12. OUTPUT (A)
13 ¥+

14, BALANCE (A)

9. 11 and 13 are internally connected.

oP-14

OP-04

DIE SIZE 0.080 X 0.050 inch, 4000 sq. mils

(2,03 X 127 mm, 2.58 sq. mm)

1. INVERTING INPUT (A)

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

4 V-

5. BALANCE (B)

6. NONINVERTING INPUT (B)
7. INVERTING iNPUT (B)

8. BALANCE (B)
9. V+ (8
10, OUTPUT (B}
11. NO CONNECTIONS
12. QUTPUT (A}
13. ¥+ (A)
14. BALANCE (A)

WAFERT ST L ,‘ff‘:\afys = 1 SV;A_--\QS“C, unless otherwisa noted.
~/ OP-04N
OP-14N OP-14G
; SYMB ccnm LIMIT LIMIT uNITS
Input Offset Voliagd_ ~—_" / Vos. \\ Rs/é 2}%«: \ \ / 0.75 2 MV MAX
Input Olfset Voltage AV \\J il doka ] Y MAX
Maich o [~
Input Offset Current los W/ / / 5 / \ 5 S h nw
Input Bias Current Iy L \ 50 / N / /
Input Voltage Range Wi a7 [ K 410 / / / @IN
Common-Mode V.= t10V
cM 85 m
Rejection Ratio CMRH Ry 5 20k Z / / /éB\Mh
Comman-Mode Rejection Voy=tiov
Ratic Match ACMRR Rs £ 1000 94 b
Powar Supply Vg =35V o 220V
Rejection Ratio PSRR Ry <200 80 100 RV MAX
] R, z 10k £12 +12
5
Dutput Volrage Swing Yy R, 2 2kQ £12 12 v MIN
Large-Scale R 22kQ
Voltage Gain Ao VL~ 10V 100 50 VimY MIN
Powar Consumption
{Both Amplifiers) PL1 Vu = 0 170 170 mW MAX
Channet Separation cs 100 100 dB MiN
NOTE:

Electrical tesis are performed ar waler probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not guaranteed for

standard product dice. Consult factory 1o negotiate specifications based on dice lot qualifications through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg =215V, T, = +26°C, uniess otherwise noted.

CP-04N OP.04G
OP-14N OP-14G
PARAMETER SYMBOL CONDITIONS LT LIMWIT UNITS
" Av=+1.Vm=50mV, 200 ns
Hisatime 1 R, =2k, C, = 50pF 200
A, =+1,V,, = 50mV, 5 5 %
Cvershoot Qs hL -2k, CL = 50pF 5
Slew Rate SR R, =2kQ. C, = 100pF 0.25 0.25 Vius

fapx~



OP-04/0P-14

TYPICAL PERFORMANCE GHARACTERISTICS (Each Ampiifier)

CLOSED-LOOP RESPONSE
OPEN-LOOP GAIN OPEN-LOOP + FOR VARIOUS
vs TEMPERATURE FREQUENCY RESPONSE GAIN CONFIGURATIONS
200 ™ 20 w00 ‘
Vg =215V - Vg =215V
w0 P - \ Vgn ;:;.51! % Ta=2C T
5 i - Ta = 25%C ™ -
,Eg a0 AN K \ ) £w N
;4 + N 3 N
3 150 7 g “« g%
8 g N g
- \ % P 8 W
E 0o < & \ § 0
0 \ L4 \
50 0
N\ a0 ™
» [F 180 M0 140 01 16 10 WE 1k 10k WOk AN 10M W %k 10k WOk M HOM
T Gl FREQUENCY {H) FREQUENCY {Hz)
UT VOLTAGE vs INPUT RESISTANCE
0 /EDAQ SISTMCE vs TEMPERATURE
= ] ! [ VA REIREL 00 T
g | 1a225°C l / FTIVE SWING
24 Vg = £16V
g A ';j ;esmvt SWING J /:
E e
§ﬂ g s \——4¢; / / Z 19 ~ | Lo
g f - i T
i g“ £« ﬁ g A 1t 11 D
r / ~ ] 7 [i] 1]
iz 2 / > H K
F \ €8 7 . /
- 8 ? P 3 £ 7
8 N = T YA A
= N 1171
g 4 R 2 L :\ -
@ = 0. I~
8 - pr o0 Y 10 0 80 -20 420 460 4100 4140
FREQUENCY (kHe) LOAD RESISTANCE TO GROUND {kity TEMPERATURE (*C}
POWER CONSUMPTION POWER CONSUMPTION OUTPUT SHORT-CIRCIHT
vs POWER SUPPLY vs TEMPERATURE CURRENT vs TIME
o0 et 56 T 1 *» 1
Ta = 26°C 3 Vg = 216V 2 Ta=25°C
Vg=2
) % \ DP{LA 7;’ ‘s 16V
£ : DP16A a 3 @ VINIPIN 3] = ~10mV, Vo = +16Y ]
) 34 \\ g @ ViN{PIN 3] = +10mY, Vg = 1BV
=] 5 o
= S e
3 = 2 N 5
7 8 N orodE [
g 7 o wma B \
E 10 Vi £ a0 S § \
£ Z \h-»..___‘ E 2 .
— E \
2 )
1.0 % 15 Dy
) » Ty 0 ~80 —20  +20 B0 400 +MD o t z 3 N
TOTAL SUPPLY VOLTAGE, V+ O V- (VOLTS! TEMPERATURE °C} TIME FROM OUTPUT BEING SHORTED (MINUTES]




0P-04/0P-14

TYPICAL PERFORMANCE CHARACTERISTICS (Each Ampilfier)

UNTRIMMED OFFSET VOLTAGE

vs TEMPERATURE
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