TECHNOLOGIES LTD

FT1013/FT1014

Quad Precision Op Amp (FT1014)
Dual Precision Op Amp (FT1013

Features

Single Supply Operation

Input Voltage Range Extends to Ground

Output Swings to Ground while Sinking Current
Pin Compatible to 1458 and 324 with Precision Specs
Guaranteed Offset Voltage: 150uV Max
Guaranteed Low Drift: 2uV/°C Max
Guaranteed Offset Current: 0.8nA Max
Guaranteed High Gain

5mA Load Current: 1.5 Million Min

17mA Load Current: 0.8 Million Min
Guaranteed Low Supply Current: 500uA Max
Low Voltage Noise, 0.1Hz to 10Hz: 0.55uVp-p __
Low Current Noise—Better than OP-07, 0.07pA/~Hz

Applications

Battery-Powered Precision Instrumentation
Strain Gauge Signal Conditioners
Thermocouple Amplifiers
Instrumentation Amplifiers

4mA-20mA Current Loop Transmitters

Multiple Limit Threshold Detection

Active Filters

Multiple Gain Blocks

Description

TheFT1014isthefirst precision quad operational amplifier
which directly upgrades designs in the industry standard
14-pin DIP FT324/FT348/0P-11/4156 pin configuration.
It is no longer necessary to compromise specifications,
while saving board space and cost, as compared to single
operational amplifiers.

The FT1014’s low offset voltage of 50uV, drift of 0.3uV/°C,
offset current of 0.15nA, gain of 8 million, common mode
rejection of 117dB and power supply rejection of 120dB
qualify it as four truly precision operational amplifiers.
Particularly important is the low offset voltage, since no
offset null terminals are provided in the quad configura-
tion. Although supply current is only 350uA per amplifier,
a new output stage design sources and sinks in excess of
20mA of load current, while retaining high voltage gain.

Similarly, the FT1013 is the first precision dual op amp in
the 8-pin industry standard configuration, upgrading the
performance of such popular devices as the MG1458/
1558, FT158 and OP-221. The FT1013’s specifications

are similar to (even somewhat better than) the FT1014’s.

Both the FT1013 and FT1014 can be operated off a single
5V power supply: input common mode range includes
ground; the output canalso swing to within a few millivolts
of ground. Crossover distortion, so apparent on previous
single-supply designs, is eliminated. A full set of specifi-
cations is provided with £15V and single 5V supplies.
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TECHNOLOGIES LTD

FT1013/FT1014

Quad Precision Op Amp (FT1014)
Dual Precision Op Amp (FT1013

Absolute Maximum Ratings (ote1)

SUpPlY VOIRAQE ..o +22V  Lead Temperature (Soldering, 10 Sec.)......c.......... 300°C
Differential Input VOltage .........ccovevevvveveevccrciee +30V  Operating Temperature Range
Input Voltage ............... Equal to Positive Supply Voltage FT1013AM/FT1013M/
............ 5V Below Negative Supply Voltage FT1014AM/FT1014M ...................... =55 °C t0 125°C
Output Short-Circuit Duration .............cccceuveee. Indefinite FT1013AC/FT1013C/FT1013D
Storage Temperature Range FT1014AC/FT1014C/FT1014D.................. 0°C to 70°C
All Grades ........cccveveeeeveecieeeceeeeeine. -65°C to 150°C FT10131/ FT10141 ..., -40°C to 85°C
Package/Order Information
ORDER PART LA ORDER PART
TOP VIEW NUMBER OUTPUT A E % OUTPUT D NUMBER
-INA |2 15| -IND
T FT1013DS8 s (] ] o FT1014DSW
= L oum FT10131S8 v [4] 3] v- FT1014I1SW
"'NBE_:D—LE vt +INB [5] [12] +INC
NI g% 5] ours -INB [6] 1] -inc
L o PART MARKING | "o e [ PART MARKING
THE STANDARD & PN DUAL I LIE GONFIGURATION 1013 o SpACKAGE FT1014DSW
Tumax = 150°C, 8,0 = 190°C/W 10131 Tamax = 150°C, 645 = 130°C/W FT101415W
ORDER PART TOP VIEW ORDER PART
NUMBER OUTPUT A [T] ~ [14] oUTPUTD NUMBER
TP ViEw FT1013ACNS o % % I FT1014ACN
OUTPUTA [T ~ (8] v+ FT1013CN8 v+ [4] [i1] v- FT1014CN
S z 7 aureurs FT1013DN8 o (& ] o FT1014DN
+INA [3] E—lNB FT1013IN8 -INB E @9 -INC FT1014IN
v™[4] 5] +INB ouTPUTB [7] 3] outpuTC
e pPC1 3AMIG A, FT1014AM
Tymax = 150°C, 6yp = 130°C/W FT1 013MJ8 o o FT1014MJ
J8 PACKAGE FT1013ACJ8 T = 1530P2,C%\%E100 oW FT1014ACJ
8-LEAD CERDIP FT1 01 3CJ8 14-LEAD CERDIP FT1 01 4CJ
Towax = 150°C, 644 = 100°CW Tjwax = 150°C, 634 = 100°C/W
TOP VIEW ORDER PART
NUMBER
FT1013AMH
FT1013MH
FT1013ACH
V7 (CASE) FT1 01 3CH
H PACKAGE
8-LEAD TO-5 METAL CAN
Tmax = 150°C, Op = 150°C/W, 0yc = 45°C/W
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TECHNOLOGIES LTD

FT1013/FT1014

Quad Precision Op Amp (FT1014)
Dual Precision Op Amp (FT1013

Electrical Characteristics

Tp =25°C. Vg = +15V, V¢ = OV unless otherwise noted.

FT1013AM/AC FT1013C/D/I/M
FT1014AM/AC FT1014C/D/I/M
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vos Input Offset Voltage FT1013 — 40 150 — 60 300 uv
FT1014 — 50 180 — 60 300 uv
FT1013D/1, FT1014D/1 — — — — 200 800 uv
Long Term Input Offset Voltage — 0.4 — — 05 — uv/Mo.
Stability
Iso Input Offset Current — 0.15 0.8 Y 0.2 1.5 nA
Ig Input Bias Current — 12 20 — 15 30 nA
en Input Noise Voltage 0.1Hz to 10Hz — 0.55 — - 0.55 — up-p
en Input Noise Voltage Density fo=10Hz — 24 — — 24 — nVAHz
fo = 1000Hz — 22 —4 — 22 — nVAHz
in Input Noise Current Density fo=10Hz - 0.07 p— — 0.07 — pANHz
Input Resistance — Differential (Note 2) 100 400 = 70 300 — MQ
Common Mode = 3 — — 4 — GQ
AvoL Large Signal Voltage Gain Vo =10V, R =2k 1.5 8.0 — 1.2 7.0 — Viuv
Vo =10V, R = 600Q 0.8 2.5 — 0.5 2.0 — i
Input Voltage Range +13.5 +13.8 — +13.5 +13.8 — v
-15.0 -153 — -15.0 -15.3 — V
CMRR Common Mode Rejection Ratio Vem = +13.5V,-15.0V 100 117 — 97 114 — aB
PSRR Power Supply Rejection Ratio Vg =42V to +18V 103 120 — 100 117 — dB
Channel Separation Vo =%10V, R = 2k 123 140 — 120 137 — dB
Vout Output Voltage Swing R =2k +13 +14 — +12.5 +14 — v
Slew Rate 0.2 0.4 — 0.2 0.4 — Vs
Is Supply Current Per Amplifier — 0.35 0.50 — 0.35 0.55 mA
Ta=25°C. Vg*=+5V, Vg~ =0V, Vgyy = 1.4V, Vg = OV unless otherwise noted
FT1013AM/AC FT1013C/D/I/M
FT1014AM/AC FT1014C/D/I/M
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vos Input Offset Voltage FT1013 — 60 250 — 90 450 uv
FT1014 — 70 280 — 90 450 uv
FT1013D/1, FT1014D/1 — — — — 250 950 uv
los Input Offset Current — 0.2 1.3 — 0.3 2.0 nA
lg Input Bias Current — 15 35 — 18 50 nA
AvoL Large Signal Voltage Gain Vo =5mV to 4V, R_ = 500Q — 1.0 — — 1.0 — VW
Input Voltage Range +3.5 +3.8 — +3.5 +3.8 — v
0 -0.3 — 0 -0.3 — V
Vout Output Voltage Swing Output Low, No Load — 15 25 — 15 25 mV
Output Low, 6002 to Ground | — 5 10 — 5 10 mV
Output Low, Igjnk = TmA — 220 350 — 220 350 mV
Output High, No Load 4.0 44 — 4.0 4.4 — v
Output High, 6002 to Ground | 3.4 4.0 — 3.4 4.0 — v
Is Supply Current Per Amplifier — 0.31 0.45 — 0.32 0.50 mA
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Unless otherwise stated in this SCD/Data sheet, Force Technologies Ltd reserve the right to make changes, without notice, in the products, Includ
-ing circuits, cells and/or software, described or contained herein in order to improve design and/or performance. Force Technologies resumes no
responsibility or liability for the use of any of these products, conveys no licence or any title under patent, copyright, or mask work to these

products, and makes no representation or warranties that that these products are free from patent, copyright or mask work infringement, unless
otherwise specified.

Life Support Applications
Force Technologies products are not designed for use in life support appliances, devices or systems where malfunction of a Force Technologies
product can reasonably be expected to result in a personal injury. Force Technologies customers using or selling Force Technologies products

for use in such applications do so at their own risk and agree to fully indemnify Force Technologies for any damages resulting from such
improper use or sale.

All trademarks acknowledged Copyright Force Technologies Ltd 2007

Click here to request full data sheet
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