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TSH151 WIDE BANDWIDTH AND MOS INPUTS SINGLE OPERATIONAL AMPLIFIER LOW DISTORTION GAIN BANDWIDTH PRODUCT : 150MHz UNITY GAIN STABLE SLEW RATE : 200V/µs VERY FAST SETTLING TIME : 70ns (0.1%) VERY HIGH INPUT IMPEDANCE



DESCRIPTION: The TSH151 is a wideband monolithic operational amplifier, internally compensatedfor unity-gainstability. The TSH151 features extremely high input impedance (typically greater than 1012Ω) allowing direct interfacing with high impedance sources. Low distortion, wide bandwidth and high linearity make this amplifier suitable for RF and video applications. Short circuit protection is provided by an internal current-limiting circuit. The TSH151 has internal electrostatic discharge (ESD) protection circuits and fulfills MILSTD883CClass2.



N DIP8 (Plastic Package)



D SO8 (Plastic Micropackage)



ORDER CODES Part Number



Temperature Range o



TSH151C



o



0 C, 70 C o



o



Package N



D



•



•



TSH151I



-40 C, 105 C



•



•



TSH151M



-55oC, 125oC



•



•



151-01.TBL



.. .. ..



PIN CONNECTIONS (top view)



Offset Null 1



1



8



Inverting Input



2



7 VCC+



Non-inverting Input



3



6



Output



4



5



N.C.



151-01.EPS



V CC



Offset Null 2



May 1994
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TSH151 SCHEMATIC DIAGRAM 7 V CC +



Internal Vref



non inverting input 3



6 output Cc



2 inverting input 1 Offset N1



8 Offset N2



151-02.EPS



4 VCC-



INPUT OFFSET VOLTAGE NULL CIRCUIT TSH151



N2



N1



151-03.EPS



100kΩ



V CC



Symbol



Value



Unit



VCC



Supply Voltage



±7



V



Vid



Differential Input Voltage



±5



V



Vi



Input Voltage Range



±5



V



Iin



Current On Offset Null Pins



±20



mA



Toper



Parameter



Operating Free-Air Temperature Range



TSH151C TSH151I TSH151M



0oC, 70oC -40oC, 105oC o o -55 C, 125 C



o



C



151-02.TBL



ABSOLUTE MAXIMUM RATINGS



Symbol
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Parameter



VCC



Supply Voltage



Vic



Common Mode Input Voltage Range



Value



Unit



±3 to ±6



V



VCC- to VCC+ -3



V



151-03.TBL



OPERATING CONDITIONS



TSH151 ELECTRICAL CHARACTERISTICS VCC = ± 5V, Tamb = 25oC (unless otherwise specified)



Vio DV io Iib Iio ICC



Avd



Vicm CMR SVR Vo



Parameter Input Offset Voltage Tmin ≤ Tamb ≤ Tmax. Input Offset Voltage Drift Tmin ≤ Tamb ≤ Tmax. Input Bias Current Input Offset Current Supply Current, no load



Tmin ≤ Tamb ≤ Tmax. Large Signal Voltage Gain Vo = ±2.5V



GBP SR en



Kov ts tr, tf td ∅m THD FPB



10 2 2 VCC = ± 5V VCC = ± 3V VCC = ±6V VCC = ± 5V



See test waveform figure



Note 2 :



Full power bandwidth =



Max. 10 12



Unit mV



23 21 25



µV/ C 300 200



pA pA mA



30 28 40 32 V/V



800 300 200 -5 to +2 60



1300 850 650 -5.5 to +2.5 100



50 æ3



70 +3.5 -3.7 +3.3 -3.5



RL = 50Ω



± 2.8



RL = 100Ω RL = 50Ω



± 2.9 ± 2.7



Output Short Circuit Current Vid = ±1V, Vo = 0V Gain Bandwidth Product AVCL = 100, R L = 100Ω, CL = 15pF, f = 7.5MHz Slew Rate Vin = ± 2V, AVCL = 1, RL = 100Ω, CL = 15pF Equivalent Input Voltage Noise R S = 50Ω fo = 1kHz fo = 10kHz fo = 100kHz fo = 1MHz Overshoot Vin = ± 2V, AVCL = 1, RL = 100Ω, CL = 15pF Settling Time 0.1% - (note 1) Vin = ± 1V, AVCL = -1 Rise and Fall Time - (note 1) Vin = ±100mV, AVCL = 2 Delay Time - (note 1) Vin = ±100mV, AVCL = 2 Phase Margin AVM = 1, RL = 100Ω, CL = 15pF Total Harmonic Distortion AVCL = 10, f = 1KHz, Vo = ± 2.5V, no load Full Power Bandwidth - (note 2) Vo = 5Vpp, R L = 100Ω Vo = 2Vpp, R L = 100Ω



Note 1 :



TSH151C, I, M Typ. 0.5



o



RL = ∞ RL= 100Ω RL = 50Ω Input Common Mode Voltage Range Common Mode Rejection Ratio Vic = Vicm min. Supply Voltage Rejection Ratio VCC = ± 5V to ± 3V Output Voltage RL = 100Ω



Tmin ≤ Tamb ≤ Tmax. Io



Min.



±50



±100



V dB dB V



mA MHz



150 V/µs 100



200



20 18.2 18.1 18.2



nV √  Hz



% 10 ns 70 ns 5 ns 4 Degrees 45 % 0.02 MHz



151-04.TBL



Symbol



13 32



SR Π Vopp
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TSH151 TEST WAVEFORM



EVALUATION CIRCUIT +5V 10µF 50Ω 10nF



ts



Input



0.1% of edge amplitude



50Ω Output



90%



50%



1kΩ



td



10nF tr



10%



Vin



10µF 1kΩ



CF



PRINTED CIRCUIT LAYOUT As for any high frequency device, a few rules must be observed when designing the PCB to get the best performances from your this speed op amp. From the most to the least important points : • Each power supply lead has to be bypassed to ground with a 10nF ceramic capacitor very close to the device and a 10µF tantalum capacitor.



• Use small resistor values to decrease time constant with parasitic capacitance.



• Choose component sizes as small as possible (SMD).



• On output, decrease capacitor load so as to



common return, use a ground plane or common point return for power and signal.



avoid circuit stability being degraded which may cause oscillation. One can also add a serial resistor in order to minimise its influence.



• All leads must be wide and as short as possi-



• One can add in parallel with feedback resistor



ble especially for op amp inputs. This is in order to decrease parasitic capacitance and



a few pF ceramic capacitor CF adjusted to optimize the settling time.



• To provide low inductance and low resistance
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inductance.



151-05.EPS



151-04.EPS



-5V



TSH151 MACROMODEL



.. .



LOW DISTORTION GAIN BANDWIDTH PRODUCT : 150MHz UNITY GAIN STABLE



.. .



SLEW RATE : 200V/µs VERY FAST SETTLING TIME : 70ns (0.1%) VERY HIGH INPUT IMPEDANCE



Applies to : TSH151C,I,M ** Standard Linear Ics Macromodels, 1993. ** CONNECTIONS : * 1 INVERTING INPUT * 2 NON-INVERTING INPUT * 3 OUTPUT * 4 POSITIVE POWER SUPPLY * 5 NEGATIVE POWER SUPPLY .SUBCKT TSH151 1 3 2 4 5 (analog) ********************************************************** .MODEL MDTH D IS=1E-8 KF=3.322525E-14 CJO=10F * INPUT STAGE RESD1 2 202 150 RESD2 1 201 150 CIP 202 5 10.000000E-12 CIN 201 5 10.000000E-12 EIP 10 5 202 5 1 EIN 16 5 201 5 1 RIP 10 11 2.600000E-01 RIN 15 16 2.600000E-01 RIS 11 15 1.683423E-01 DIP 11 12 MDTH 400E-12 DIN 15 14 MDTH 400E-12 VOFP 12 13 DC 0.000000E+00 VOFN 13 14 DC 0 IPOL 13 5 1.000000E-03 CPS 11 15 8E-09 DINN 17 13 MDTH 400E-12



VIN 17 5 1.500000e+00 DINR 15 18 MDTH 400E-12 VIP 4 18 5.000000E-01 FCP 4 5 VOFP 2.200000E+01 FCN 5 4 VOFN 2.200000E+01 * AMPLIFYING STAGE FIP 5 19 VOFP 3.800000E+02 FIN 5 19 VOFN 3.800000E+02 RG1 19 5 1.455096E+03 RG2 19 4 1.455096E+03 CC 19 29 2.000000E-09 HZTP 29 30 VOFP 100 HZTN 30 5 VOFN 100 DOPM 19 22 MDTH 400E-12 DONM 21 19 MDTH 400E-12 HOPM 22 28 VOUT 5.000000E+02 VIPM 28 4 5.000000E+01 HONM 21 27 VOUT 5.000000E+02 VINM 5 27 5.000000E+01 EOUT 26 23 19 5 1 VOUT 23 5 0 ROUT 26 3 9.978126E+00 COUT 3 5 1.000000E-13 DOP 19 25 MDTH 400E-12 VOP 4 25 1.946965E+00 DON 24 19 MDTH 400E-12 VON 24 5 1.946965E+00 .ENDS



ELECTRICAL CHARACTERISTICS VCC = ±5V, Tamb = 25oC (unless otherwise specified) Symbol Vio Avd ICC Vicm VOH VOL Isink Isource GBP SR ∅m ts



Conditions RL = 100Ω No load, per operator RL = 100Ω RL = 100Ω VO = 0V VO = 0V RL = 100Ω, C L = 15pF RL = 100Ω, C L = 15pF RL = 100Ω, C L = 15pF AV = -1 at 0.1%



Value 0 1.18 23 -5 to 2.5 +3.6 -3.6 108 108 130 172 25 40



Unit mV V/mV mA V V V mA mA MHz V/µs Degrees ns 5/7



TSH151



PM-DIP8.EPS



PACKAGE MECHANICAL DATA 8 PINS - PLASTIC DIP



A a1 B b b1 D E e e3 e4 F i L Z
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Min.



Millimeters Typ. 3.32



0.51 1.15 0.356 0.204



Max.



1.65 0.55 0.304 10.92 9.75



7.95



Min. 0.020 0.045 0.014 0.008



Max.



0.065 0.022 0.012 0.430 0.384



0.313



2.54 7.62 7.62



3.18



Inches Typ. 0.131



0.100 0.300 0.300 6.6 5.08 3.81 1.52



0.125



0260 0.200 0.150 0.060



DIP8.TBL



Dimensions



TSH151



PM-SO8.EPS



PACKAGE MECHANICAL DATA 8 PINS - PLASTIC MICROPACKAGE (SO)



A a1 a2 a3 b b1 C c1 D E e e3 F L M S



Min.



Millimeters Typ.



0.1 0.65 0.35 0.19 0.25



Max. 1.75 0.25 1.65 0.85 0.48 0.25 0.5



Min.



Inches Typ.



0.026 0.014 0.007 0.010



Max. 0.069 0.010 0.065 0.033 0.019 0.010 0.020



0.189 0.228



0.197 0.244



0.004



o



45 (typ.) 4.8 5.8



5.0 6.2 1.27 3.81



3.8 0.4



0.050 0.150 4.0 1.27 0.6



0.150 0.016



0.157 0.050 0.024



SO8.TBL



Dimensions



o



8 (max.)



Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No licence is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned in this publ ication are subject to change without notice. This publication supersedes and replaces all information previously supplied. SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems without express written approval of SGS-THOMSON Microelectronics. ORDER CODE :



 1994 SGS-THOMSON Microelectronics - All Rights Reserved SGS-THOMSON Microelectronics GROUP OF COMPANIES Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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n-channel enhancement mode power mos transistors - RS Components 

Unit. BUZ11. BUZ11FI. VDS. Drain-source Voltage (VGS = 0). 50. V. VDG R ... Test Conditions. Min. Typ. Max. Unit. VGS(th). Gate Threshold Voltage VDS = VGS.
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120 mhz bandwidth mos input single op-amps - Agentcobra 

current of 2pA typ. Other features as ... As for any high frequency device, a few rules must be observed ... performances from your this speed op amp. From the ...
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C&K Components - RS Components 

K01 10 mm square snap-on. K02 Ã¸8 mm round snap-on. K03 8,5 x 3,8 mm single floating. K04 18,5 x 3,8 mm double floating. K05 5 mm square. Button Color.
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Untitled - RS Components 

In the continual goal to improve our products, we reserve the right to make any modifications judged necessary. ACTUATOR. NOMINAL CURRENT AT 25Â°c (*10 ...
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R125.704.001 - RS Components 

Insertion loss. 0.05 âˆšF(GHz) dB Maxi. RF leakage. - (. 100 - F(GHz)) dB Maxi. Voltage rating. 500 Veff Maxi. Dielectric withstanding voltage. 1000 Veff mini.
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product specifications - RS Components 

Normal operating temperature. TOP. 0. 50. Â°C. Normal storage temperature. TST. -10. 60. Â°C .... N = 0 : 1-line display ... BF cannot be checked before this instruction. ..... Module repairs will be invoiced to the customer upon mutual agreement.
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R191.209.000 - RS Components 

Insertion loss. 0.250 âˆšF(GHz) dB Maxi. RF leakage. - (. 57 - F(GHz)) dB Maxi. Voltage rating. 500 Veff Maxi. Dielectric withstanding voltage. 1000 Veff mini.
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Sefram - RS Components International 

SystÃ¨me de refroidissement astucieux : circulation forcÃ©e avant - arriÃ¨re. â€¢ EntrÃ©e programmation analogique. â€¢ Prise de potentiel Ã  distance pour compenser les ...
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loctite 5920 - RS Components 

Pressure 0.62 MPa, time 15 seconds, temperature 25 Â°C: ... Cured @ 25 Â°C / 50Â±5% RH ... Storage information may be indicated on the product container.
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AIM104-386EX - RS Components 

send the specified files using ZMODEM protocol, wild-cards allowed. /Q turn off status ...... PL1 - Input/Output Connector : 50way right angle header. The suffix ...
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Inputs ___ to ___ Inputs 

15. 0 hi-mid. 15. 0 lo-mid freq. 400. 2k. 8k freq. 100. 500. 2k. Q. +/-. Q. +/- bell freq. 5k. 15. 15. 0 treble. +60. +25. +35. +15 gain direct o/p. 0. +6 l r. +6 l r. +6 l r. C.
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Section 17. Break Module - RS Components 

Supply voltage. VDD. â€“0.3 to +6.0. V. Input voltage. VIN. VSSâ€“0.3 to VDD +0.3 ..... 2.54 BSC. 0.100 BSC. J. 0.21. 0.38. 0.008. 0.015. K. 2.80. 3.55. 0.110. 0.140. L.
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MIT400 Series Insulation and continuity testers - RS Components 

Archcliffe Road. Dover Kent. CT17 9EN. England ...... Unit 26 9 Hudson Avenue. Castle Hill. Sydney NSW 2125 Australia. T +61 (0)2 9659 2005. F +61 (0)2 9659 ...
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2004 Circuit Protection Databook - PolySwitch ... - RS Components 

If the time-to-trip of the PolySwitch device is too fast or too slow for the circuit, go ... the PolySwitch device you selected with the application's space ... Loudspeakers ..... 1.46. 1.34. 1.11. 0.49. RHE400. 5.40. 5.00. 4.60. 4.10. 4.00. 3.50. 3.
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Section 17. Break Module - RS Components 

Software writes a logic one to the BRKA bit in the break status and ... Break Module Block Diagram ..... example, either VSS or VDD. .... OSC2 capacitance linearly affects run IDD. Measured with all modules enabled. 4. ... VDD = 4.5 to 5.5 Vdc, VSS =
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Section 17. Break Module - RS Components 

Break Status and Control Register (BRKSCR) . . . . . . . . .187. 17.5.2 ..... RPU1. RPU2. 1.8. 16. 3.3. 26. 4.8. 36. kÎ©. kÎ©. LVI reset voltage. VLVR5. 3.6. 4.0. 4.4. V ...
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50v - 1.5a quad darlington switches - RS Components 

mA. The ULN2064B, ULN2066B, ULN2068B and. ULN2070B contain integral suppression diodes for inductive loads have common emitters. The. ULN2074B ...
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MIT400 Series Insulation and continuity testers - RS Components 

Black Test lead connection. Test button and lead null. Insulation lock button. Function buttons ... indicator. Lead null indicator ..... 90% RH at 40 Â°C max. Storage ...
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DC-DC Converter Applications - RS Components International 

Inhabited. AIC. 4.0. 1.64. Cargo. Space Flight. SF. 0.5. 1.00. Missile Launch. ML. 12.0 ... Cargo occupied by aircrew entertainment and non-safety critical applications. Space. SF ...... netic waves in air and cover the frequency spectrum .... The re
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DC-DC Converter Applications - RS Components International 

can be rapidly designed using computer bas- ed CAD tools to ...... 12,96. 13,08. 13,2. Volts. RU = 1019,45 257,41 134,39 84,06 56,68 39,47 27,65 19,03 12,47.
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INSTALLATION Single Pole and 3-Way Wide View Motion ... - Leviton 

NOTE: If insulating label is not affixed to Yellow/Red lead, use a small wire nut or ..... rouge. Ce fil ne sera pas utilisÃ© dans cette installation. REMARQUE : en ...
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RS-422 and RS-485 Application Note 

Customer Service e-mail: [email protected] -- Fax (815) 433-5109. Technical Support e-mail: ...... prospect of re-pulling thousands of feet of cable. Number of ...
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RS-422 and RS-485 Application Note 

RS-422/485 Application Note ..... CHAPTER 7: SOURCES OF FURTHER INFORMATION..................... ... signal ground (C) that is necessary in making the proper interface connection. ... The EIA Standard RS-422-A entitled â€œElectrical Characteristics o
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140 mhz bandwidth low noise single op-amps - Agentcobra 

operational amplifier featuring low input noise of ... As for any high frequency device, a few rules must be observed ... performances from this high speed op amp.
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