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Two operational amplifiers have been tested:
RHF43B: Rad-hardened precision bipolar single operational amplifier,

in 2um BiCMOS technology.
Voltage Feedback Operational Amplifier.

RHF310: Rad-hardened high-speed bipolar single operational amplifier,
in 0.25um BiCMOS technology.

Current Feedback Operational Amplifier.

RHFA43B RHF310
Precision VFA | High-Speed CFA
Vee 4 to 14V 4.510 5.5V
Vo 100pV 1.7mV
lec 2.3mA 400pA
-3dB Bandwidth ;K/T;i AV?;%Eﬁsz
Slew Rate 2.85V/us 115V/us




577

Config | Vee | Viy Vour
ET —150MeV cm?/ Nonlnv | £ 7V | 6.5V Saturated
off ev.cmimg Nonlnv | 7V | -6.5V | Saturated
Range=48um
Flux ~ 2E+04ions/cm? Nonlinv | 7V | 0OV | Non Saturated
Inverting | £ 7V | 2V Saturated
Inverting | £ 7V | -2V Saturated
Inverting | £ 7V | 0OV | Non Saturated

— RHF43B: RADEF (Finland),

Config | Veec | Vv [T(MHZ)| Vgur
— RHE310: LBNL (USA) NonInv |+2.8V | 2V 5 Saturated
LET,=110.9MeV.cm*mg [ Nop 1nv |+ 2.8V | 0.5V 5 Non Sat
Range=00um MemrclERad 2v. s d
Flux ~ 2E+05ions/cm? nverting | + 2. pp | S | Salurate
Inverting |+ 2.8V | 0.6V, 5 Non Sat
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SET: @T,,,..
— RHFA43B: HIF (Belgium),
lons cocktail:
lon Energy (MeV) | LET (MeV.cm?/mg) | Range (Si) (um)
22 Ne +7 235 3.30 199
41 Ar +12 372 10.10 119
83 Kr +25 756 32.40 92
132 Xe +26 459 55.90 43
Configurations:
Config Vee (V) | Vi (V) Vout (V)
+1.25V 5V
Inverting +7V
oV oV
_ +0.8V +5V
Non-Inverting 7V
oV oV
_ +1.9V oV
Subtracting +1.5V
oV oV




2. Test definitions .~ &7

« SET: @T7,,,.
— RHFE310: LBNL (USA),
lons cocktail:
lon Energy (MeV) | LET (MeV.cm?mg) Range (Si) (um)
22 Ne +6 216.28 3.49 174.6
40 Ar +11 400.00 9.74 130.1
86 Kr +18 885.59 30.86 109.9
136 Xe +34 1232.55 58.78 90.0
Configurations:
Config Ve (V) | Vi (V) | T (MHz) Vour (V)
Inverting +2.8V 0.6Vpp 3] +1.5V
Non-Inverting +2.8V 0.5Vp.p S +1.5V
Subtracting +2.2V 2Vpp 5 oV




RHF43B:

No SEL @ 110MeV.cm?*/mg, 125°C

SET worst cases:

Duration (us)

Config Vee (V) |V (V) | Amplitude (V) (50% of the amplitude)
+1.9V 1.10 1.05
Subtracting +1.5V -1.9V 1.11 0.85
ov 1.11 0.95
+1.25V -6.64 1.8
Inverting 7V -1.25V -10.1 2.5
oV -6.85 1.75
+0.8V -2.07 0.6
Non-Inverting 7V -0.8V 3.12 3.15
oV -6.88 1.85




3. Experimental results

« RHF43B: Inverting configuration
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3. Experimental results

. RHF43B: Non-Inverting configuration
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3. Experimental results

«  RHF43B: Subtracting configuration
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3. Experimental'results . Y ST

« RHF310:

— No SEL @ 111MeV.cm?/mg, 125°C
— SET:

 No SET in Inverting configuration
* Very little SET in Non-Inverting and Subtracting configurations
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3. Experimental results

«  RHF310: Non-Inverting configuration
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3. Experimental results

«  RHF310: Subtracting configuration
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4. Conclusion .

Similar heavy ions tests have been done on
RHF43B and RHF310 operational amplifiers.

RHF43B and RHF310 are SEL immune for a
LET = 110MeV.cm?/mg @ 125°C

RHF310 has a better behavior in term of SET
iImmunity in Inverting configuration, saturated
cross-sections > 2.00E-05cm? for Non-Inverting
and Subtracting configurations.
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