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HT8776A

Micropower Programmable Operator Amplifier

(compatible to TLC251&TLC271 (TI USA)

This extremely versatile operational amplifier features low power consumption and high input
impedance. In addition, the quiescent currents within the device may be programmed by the choice of

an external resistor value or current source applied to the lset input.

This allows the amplifier’s

characteristics to be optimized for input current and power consumption despite wide variations in

operating power supply voltages.

* +1.2 Vto +18 V Operation

* Wide Programming Range

* Offset Null Capability

* No Frequency Compensation Required
® Low Input Bias Currents

® Short Circuit Protection

Resistive Programming
(See Figure 1)

Rset to Ground

R set to Negative Supply
(Recommended for supply voltage
less than £6.0 V)

7? Vee

DIP8-8 N SUFFIX
HT8776ANZ

1

8 %@ SOP-8 R SUFFIX
i HT8776ARZ
g MSOP-8M SUFFIX
1 HT8776ARMZ

Ta =-40° to 85°C for all packages.

NOTE: suffix A is version, suffix R is roll tape, suffix Z

environmental protection.

Rset
Vee-0.6-V
VEED 1= CC EE
Rset
Typical R ggt Values Typical R ggt Values
Ve VEE | lset=1.5HA | Iset=15HA | | Vcc, VEE | lset=1.5HA | Iset =15 HA
*6.0V 3.6 MQ 360 kQ +15V 1.6 MQ 160 kQ
+10V 6.2 MQ 620 kQ +3.0V 3.6 MQ 360 kQ
+12V 7.5MQ 750 kQ +6.0V 7.5MQ 750 kQ
15V 10 MQ 1.0 MQ +15V 20 MQ 2.0 MQ

Active Programming

FET Current Source

Bipolar Current Source

7
2
70 Ve O— 6
3
o 40 VEg
8 Q
7 VB
VEE R§
VEE

Pins not shown are not connected.

PIN CONNECTIONS

Input {

(Top View)
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MAXIMUM RATINGS (Ta = +25°C, unless otherwise noted.)

Rating Symbol Value Unit

Power Supply Voltages Vce, VEE +18 Vdc
Differential Input Voltage ViD +30 Vdc
Common Mode Input Voltage Vicm Vdc

Vcc and |VEg| < 15V Vcce,VEE

Vcc and |VEg| = 15V +15
Offset Null to VEg Voltage Voff-VEE +0.5 Vdc
Programming Current Iset 500 HA
Programming Voltage Vset (Vcc-2.0V) | vdc

(Voltage from Iget Terminal to Ground) toVce
Output Short Circuit Duration (Note 1) tsc Indefinite sec
Operating Temperature Range TA -40 to +85 °C
Storage Temperature Range Tstg —65 to +150 °C
Junction Temperature T) 150 °C

NOTE 1. May be to ground or either supply voltage. Rating applies up to a case temperature of +125°C
or ambient temperature of +85°C and Iggt < 30 PA.

Representative Schematic Diagram
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Transient Response Test Circuit

RL

= Pins not shown are
not connected.
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ELECTRICAL CHARACTERISTICS (Vcc=+3.0V, VEg =-3.0V, Iget = 1.5 pA, Ta = +25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg < 10 kQ) Vio mV
Tp = +25°C - 2.0 6.0
Tiow* s Ta < Thigh* - - 7.5
Offset Voltage Adjustment Range VIOR - 9.0 - mvV
Input Offset Current llo nA
Ta = +25°C - 0.7 6.0
Ta = Thigh - - 6.0
Ta = Tiow - - 10
Input Bias Current B nA
Tp = +25°C - 2.0 10
Ta = Thigh - - 10
TA=Tiow - - 20
Input Resistance r - 50 - MQ
Input Capacitance G - 2.0 - pF
Input Voltage Range ViD Vv
Tiow < TA < Thigh +1.0 - -
Large Signal Voltage Gain AvoL VIV
RL=275kQ, Vo =410V, Tp = +25°C 25k 200 k -
RL275kQ Vo =10V, Tiow < TA< Thigh 25k - -
Output Voltage Swing Vo \
RL275KQ, Tiow < Ta < Thigh 2.0 2.4 -
Output Resistance o - 5.0 - kQ
Output Short Circuit Current Isc - 3.0 - mA
Common Mode Rejection CMR dB
Rs <10 KkQ, Tjow < TA < Thigh 70 86 -
Supply Voltage Rejection Ratio PSRR VIV
Rs < 10 kQ, Tjow < TA < Thigh - 25 200
Supply Current Icc, IEE HA
Tp = +25°C - 13 20
TiowsTa < Thigh - - 25
Power Dissipation PD uw
Ta =+25°C - 78 120
Tiow < TA < Thigh - - 150
Transient Response (Unity Gain)
Vin=20mV, R_25.0kQ, C|_ =100 pF
Rise Time tTLH - 3.0 - us
Overshoot 0s - 0 - %
Slew Rate (R 2 5.0 kQ) SR - 0.03 - Vius
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ELECTRICAL CHARACTERISTICS (Vcc=+3.0V, VEg =-3.0V, Iget = 15 A, Tp = +25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg < 10 kQ) Vio mV
Ta = +25°C - 2.0 6.0
Tiow" < TA < Thigh* - - 75
Offset Voltage Adjustment Range VIOR - 18 - mvV
Input Offset Current llo nA
Ta = +25°C - 2.0 25
Ta =Thigh - - 25
TA=Tiow - - 40
Input Bias Current B nA
Ta = +25°C - 15 50
Ta= Thigh - - 50
TA = TIOW - - 100
Input Resistance T - 5.0 - MQ
Input Capacitance G - 2.0 - pF
Input Voltage Range ViD \Y,
Tiow < TA < Thigh +1.0 - -
Large Signal Voltage Gain AvoL VIV
RL25.0kQ, Vo =+1.0V, Tp = +25°C 25k 200 k -
RL25.0kQ Vo =+£1.0V, Tjow < TA < Thigh 25k - -
Output Voltage Swing Vo \%
RL=5.0KQ Tiow < TA < Thigh 2.0 +2.1 -
Output Resistance o - 1.0 - kQ
Output Short Circuit Current Isc - 5.0 - mA
Common Mode Rejection CMR dB
Rs < 10KQ, Tjow < TA < Thigh 70 86 -
Supply Voltage Rejection Ratio PSRR uvIv
Rs < 10KQ, Tjow < TA < Thigh - 25 200
Supply Current Icc IEE KA
Tp =+25°C - 130 170
TiowsTAa < Thigh - - 180
Power Dissipation Pp uw
Tp =+25°C - 780 1020
Tiow < TA < Thigh - - 1080
Transient Response (Unity Gain)
Vin=20mV, R 25.0kQ, C|_=100 pF
Rise Time tTLH - 0.6 - us
Overshoot 0s - 5.0 - %
Slew Rate (R = 5.0 kQ) SR - 0.35 - Vius
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ELECTRICAL CHARACTERISTICS (Vcc=+15V, VEE =-15V, Iget = 1.5 A, Tp = +25°C, unless otherwise noted.*)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg < 10 kQ) Vio mvV
Ta =+25°C - 2.0 6.0
Tiow* sTa< Thigh* - - 7.5
Offset Voltage Adjustment Range VIOR - 9.0 - mV
Input Offset Current o nA
Tp =+25°C - 0.7 6.0
Ta= Thigh - - 6.0
TA = TlOW - - 10
Input Bias Current B nA
Tp = +25°C - 2.0 10
TA = Thigh - - 10
TA = TlOW - - 20
Input Resistance r - 50 - MQ
Input Capacitance Ci - 2.0 - pF
Input Voltage Range ViD Vv
Tiow = TA < Thigh 110 - -
Large Signal Voltage Gain AvoL VIV
RL 2 75 kQ, Vo = #10 V, Tp = +25°C 50 k 400 k -
RL275kQ, Vo =10V, Tigw<Ta < Thigh 50 k - -
Output Voltage Swing Vo \Y
RL 275 kQ, Tp = +25°C +12 +14 -
RL275kQ, Tigw <Ta < Thigh +10 - -
Output Resistance fo - 5.0 - kQ
Output Short Circuit Current Isc - 3.0 - mA
Common Mode Rejection CMR dB
Rs < 10kQ, Tiow < TA < Thigh 70 90 -
Supply Voltage Rejection Ratio PSRR uvIv
Rs < 10kQ, Tiow < TA < Thigh - 25 200
Supply Current Icc, lEE MA
Tp = +25°C - 20 30
Tiow < TA < Thigh - - 35
Power Dissipation Pp mw
Tp = +25°C - 780 0.9
Tiow = TA < Thigh - - 1.05
Transient Response (Unity Gain)
Vin=20mV, R 25.0kQ, C_= 100 pF
Rise Time tTLH - 1.6 - us
Overshoot 0s - 0 - %
Slew Rate (R 2 5.0 kQ) SR - 0.1 - Vlus
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ELECTRICAL CHARACTERISTICS (Vcc=+15V, VEE=-15V, Iget =15 PA, Ta = +25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg < 10 kQ) Vio mV
Tp =+25°C - 2.0 6.0
Tiow*sTa < Thigh* - - 7.5
Offset Voltage Adjustment Range VIOR - 18 - mv
Input Offset Current llo nA
Tp = +25°C - 2.0 25
TA = Thigh - - 25
TA = Tiow - - 40
Input Bias Current B nA
Ta = +25°C - 15 50
TA = Thigh - - 50
TA = TlOW - - 100
Input Resistance ri - 5.0 - MQ
Input Capacitance G - 2.0 - pF
Input Voltage Range ViD \%
TiowsTAa < Thigh +10 - -
Large Signal Voltage Gain AvoL VIV
R 25.0kQ, Vo =10V, Tp = +25°C 50 k 400 k -
RL2 75kQ, Vo =210V, Tiow < TA < Thigh 50 k - -
Output Voltage Swing Vo \%
R 25.0kQ, Tp =+25°C +10 +13 -
RL275kQ, Tigw<TA < Thigh +10 - -
Output Resistance o - 1.0 - kQ
Output Short Circuit Current Isc - 12 - mA
Common Mode Rejection CMR dB
Rs < 10 kQ Tiow < TA < Thigh 70 90 -
Supply Voltage Rejection Ratio PSRR U
Rg < 10KQ, Tiow < TA < Thigh - 25 200
Supply Current Icc. IEe HA
Tp =+25°C - 160 190
TiowsTA < Thigh - - 200
Power Dissipation Pp Wi
Tp = +25°C - - 5.7
TiowsTa< Thigh - - 6.0
Transient Response (Unity Gain)
Vin=20mV, R 25.0kQ, C|_=100 pF
Rise Time tTLH - 0.35 - ps
Overshoot 0s - 10 - %
Slew Rate (R|_= 5.0 kQ) SR - 0.8 - V/us
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AvoL, OPEN LOOP GAIN (V/M) Rset » SETRESISTOR (Q)

l1g, INPUT BIAS CURRENT (nA)

AR% HT8776A
Figure 2. Positive Standby Supply Current
Figure 1. Set Current versus Set Resistor versus Set Current
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Figure 3. Open Loop Gain versus Set Current Figure 4. Input Bias Current versus Set Current
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Figure 5. Input Bias Current Figure 6. Gain Bandwidth Product
versus Ambient Temperature versus Set Current
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VO(pp): PEAK-TO-PEAK OUTPUT

V(RMS), MEAN SQUARE VOLTAGE(V 3Hz)

Figure 7. Output Voltage Swing
versus Load Resistance

Figure 8. Supply Current
versus Ambient Temperature
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Figure 9. Output Voltage Swing Figure 10. Slew Rate
versus Supply Voltage versus Set Current
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Figure 13. Wien Bridge Oscillator

1
21tRC

R= 16 kQ
C=001pF

fo= (for fg = 1.0 kHz)

Figure 14. Multiple Feedback Bandpass Filter

i

For a given: Choose a value for C, then
fo = center frequency
A (fo) = Gain at center frequency Rg = %
Q = quality factor 0
_ _R5
R1= 240
Ry= —RLRS
27 4Q2RI1-R5

To obtain less than 10% error from the operational amplifier:
Qofo
—— <01
GBW
where fo and GBW are expressed in Hz. GBW is available from
Figure 6 as a function of Set Current, Iggt.

HT8776A

Figure 15. Multiple Feedback Bandpass Filter

(1.0 kHz)
L
N
Input
C
>
Output
RZ i
= = 20M
for a 1.0 kHz filter R1 =160k ~15V
with Q = 10 R =820
and A (fo) =1 R5 =300 k

C=0.01pF

Figure 16. Gated Amplifier

Input

Gate

Figure 17. High Input Impedance Amplifier
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1. Dimensions “A”, “B” do not include mold flash or protrusions.

Maximum mold flash or protrusions 0.25 mm (0.010) per side.

(SOP8)

NOTES:

1

HT8776A

Dimension, mm
Symbol MIN MAX
A 8.51 10.16
B 6.1 7.11
C 5.33
D 0.36 0.56
F 1.14 1.78
G 2.54
H 7.62
J 0° 10°
K 292 3.81
L 7.62 8.26
M 0.2 0.36
N 0.38
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1. Dimensions A and B do not include mold flash or protrusion.

2. Maximummold flash or protrusion 0.15 mm (0.006) per side
for A; for B - 0.25 mm (0.010) per side.

1
Dimension, mm

Symbol MIN MAX

A 4.8 5

B 3.8 4

C 1.35 1.75

D 0.33 0.51

F 0.4 1.27

G 1.27

H 5.72

J 0° 8°

K 0.1 0.25

M 0.19 0.25

P 5.8 6.2

R 0.25 0.5
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