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Tested Products |

> New generation Logic families

> Linear : Amplifiers (hird samples)

> Linear : Analog Switches (hirel samples)
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4 Bipolar
<& CMOS
@ BiCMOS

Decline Obsolescence

Tl remains committed to be the last supplier in the older families

Investment levels for new products are at an all-time high, while
end-equipment requirements are accelerating new product
introduction
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Complete Low-Voltage Market
Coverage and Standardization

ACT, AHC
ALS, 74F

o/ THHH

s

AHC IV

AHC

+ B.5ns speed (3V)
+13.5ns speed (3.3V)
+-B/BmA drive {5V)
< -4i4mA drive (3.3V)

<5V or 3.3V Vg
BV input tolerant
4 WW sources

Tl [0 Philips 21 Hitachi [ 1DT|

LVC
6.5ns spead

standby power

3 WW sources

Bus hold
5V tolerant

Gate functions

Live insertion

-24/24mA drive
Ultra-low (20pA)

ALVC

+3ns spead

S -24/24mA drive

< Ultra-low (40uA)
standby power

<3 WW sources

+ Bus hold

LvVT

<4ns spead

< =32/64mA drive

« Low (90uA)
standby power

<3 WW sources

+ Bus hold

+ 5V tolerant

+ Live insertion

ALVT

+2.4ng speed

v =32/64mA drive

 Low (90uA)
standby power

2 WW sources

+ Bus hold

5V tolerant

+ Live insertion

< Auto 3-state

AVC

< 2ns speed

F=12M12mA drive

< Ultra-low (40uA)
standby power

<2 WW sources

+ Bus hold

+ 3.3V tolerant

+ Live insertion




HIREX ENGINEERING®

Total lonizing Dose Evaluation

Octal/16-Bit Bus Transcaivers

(245 Types)

Octal D-Type Flip-Flops
(374 Types)




TID Tested Products: Logic devices

Family

Manufacturer

Type

Low Voltage

Texas Instruments

74LV374A

Texas Instruments

741V 245A

(LV)

Philips

(4. V245D

Texas Instruments

/4ALVCH16374

Advanced Low Voltage
CMOS (ALVCH)

Philips

74ALV CH16245A

Advanced BICMOS

Texas Instruments

[4ABT374A

Technology (ABT)

Texas Instruments

(4ABT 2458

Advanced High-Speed

Texas Instruments

[4AHC374

CMOS (AHC)

Texas Instruments

T4AHC245

Advanced CMOS (AVC]

Texas Instruments

(4AVC16374

Texas Instruments

(4AV C16245

Advanced Low Voltage
TTL (ALVTH)

Texas Instruments

74ALVTH16374

Low Voltage CMOS

Texas Instruments

74V CH16245A

(LVCH)




TID Tested Electrical Parameters'

> Input, Output Leakage currents (lil, lih, lozl, 1ozh), Output
Voltages (Voh, Vol), Supply currents (Dynamic, Static)

[> AC Electrical Parameters (tsu, thold, tplh, tphl, tpzh, tphz)

> Functional test @ 150MHz
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TID Test Programs Principle |

GPIB

7

SUN / L abview

N

<|ﬁ

Ethernet

Test-Board

HP4142B

ATS

Test Station
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TID Bias Conditions (245 Types)

74AV C16245
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TID Bias Conditions (374 Types)

4AVC16374

3.3V

b
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TID Tests Conditions |

> 5 Samples per type tested
> Doserates. 180 and 230 rad(Si)/hour
B> Irradiation and testing at room temperature

B CO60 Exposures at ONERA up to 50 Krad(Si)
in 5 steps |

B Annedling: 24H at 25°C & 168H at 100°C
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TID Test Results: Functional

Functional behaviour of logic devices

@ Exposure
Annealing
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TID Test Results. DC parameters

DC parameters behaviour of logic devices

@ Exposure
Annealing
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Failed: Icch,
lcd, lih, lil
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TID Test Results. AC parameters

AC parameters behaviour of logic devices

@ Exposure

Annealing
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HIREX ENGINEERING®
Single Event Effect

e Logicfamilies, 245 and 374 (commercial)
« Amplifiers (hirel samples)
 Analog Switches (hirel samples)

Test performed 1st Quarter 2000,

at the European Heavy lon Facility (HIF),
Universite catholique de Louvain, (Belgium)




Logic Test Principle

3.3V to 5.5V DUT powgr supply with lacthup contrg

Command

Lactchup

threshold
voltage
Level

> BIT @ state

tp———
<4

beLLEVELLLLELLLY

16 bit —> BEIT @ SEU pulse

Caompar aton

w —> @->1 SEU pulse

—» 1->8 SEU pulse

LATCH
74374

LATCH
Fuww374

Tranceiver
FAxxx248

RRRARRRana ey

—> SEU pulse

T T
WLLV LI

simple pattern

gener ator

9Pae , FFFF N
G26MH= LOGIC FAMILY UNDER TEST

/

/
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Results on Logic families |

Single Event Latch-up
o 13 part types tested (245 and 374)
e Only 74ALVTH16374 experienced SEL with

Xenon @ 45 and 60 deg.
LET 3 80MeV/(mg/cm?)

e No latchup with Xenon @ O deg.
LET =56 MeV/(mg/cm?)
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Results on Logic families

SEU results on transceivers (245)
LET max 112 MeV/(mg/cm?), 1 E6 p/cm?

DUT bias voltage
Part Type 2V5 3V3
74LV 245A Texas Instruments 0)
741.V 245D Philips 2
74ALVCH16245A Philips 0)
T4ABT245B Texas Instruments -
TA4AHC?245 Texas Instruments 0)
74AV C16245 Texas Instruments 0)
74LVCH16245A  Texas Instruments -
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Results on Logic families

741V 374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

: DUT BiasVoltage

Beam PAVAS 3V3 5V
lon Angle Effective LET
84-Krypton 0] 34 - 3.7E-7

60 68 - 1.4 E-7
132-Xenon 0 55.9 - 9E-7

45 79.1 - 9.4 E-7

60 1.5E-6




Results on Logic families |

T4ABT374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

DUT Bias Voltage
Beam PAVAS 3V3
lon Angle Effective LET

132-Xenon 0 55.9
45 79.1
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Results on Logic families |

T4AHC374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

DUT Bias Voltage
Beam PAVAS) 3V3
lon Angle Effective LET
132-Xenon 0 55.9 3.4 E-6 2.9 E-6
45 79.1 - 2.9 E-6
112 4.5 E-6 3.4 E-6
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Results on Logic families |

74AV C16374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

DUT Bias Voltage

Beam 1V8 3V3 5V
lon Angle Effective LET

84-Krypton 60 68 - <6.25E-8 -
132-Xenon 60 112 <6.25E-8 <6.25E-8 -
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Results on Logic families |

T4ALVCH16374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

DUT Bias Voltage
Beam (AVAS CAVAC! 5V
lon Angle Effective LET
132-Xenon 0 55.9 5.6 E-7 <6.25E-8 -
45 79.1 6.25 E-8 -
25 E-7 -
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Results on Logic families |

T4ALVTH16374A
SEU error cross-section per cdl (cm?)
Fluence 1 E6 p/cm?

DUT Bias Voltage
Beam PAVAS 3V3 5V
lon Angle Effective LET
84-Krypton 60 68 - 3.1E-7
132-Xenon o) 55.9 -  6.25E-8
45 79.1 - Note 1
60 112 1.1E-6 Note 1

Notel: SEL occurences
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Amplifiers Products |

Operational Amplifier Analog Devices

> OP37
> OP16 JFET-Input
> OP42 JFET-Input

Instrumentation Amplifier Analog Devices
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OP AMPLIFIER SEE TEST |

Bias conditions

0V differential voltage
«Adjustable common voltage
*Gain amplifier set to 100

Transient detection at the amplifier output

-Small threshold 5mV
Medium threshold 500mV
eLargethreshold 5V
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OP37 SEE RESULTS

OP37 Analog Devices

o #12 Small
A #12 Medium
O #12 Large
o #14 Small
A #14 Medium
O #14 Large

‘ ‘ ! #16 Small
40 60 80 120 #16 Medium

LET MeV(mg/cm?)
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OPlo SEE RESULTS

OP16 Analog Devices

A #648 Medium
+ #648 Large
A #650 Medium
+ #650 Large
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OP42 SEE RESULTS

OP42 Analog Devices

O #1183 Small
A #1183 Medium
X #1183 Large
O #1185 Small
+ #1185 Medium
X #1185 Large
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INSTR. AMP. SEE TEST |

Bias conditions

*Both inputsto ground
eGain amplifier set to 90

Transient detection at the amplifier output

-Small threshold 5mV
Medium threshold 500mV
eLarge threshold 5V
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AMPOL SEE RESULTS

AMPO1 Analog Devices

O #913 Medium
A #913 Large
X #915 Medium
+ #915 Large
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Analog Switches Products |

> SW201 Quad SPST JFET  Analog Devices

> HS303RH Dua SPDT CMOS Harris
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SWITCH SEE TEST |

Bias conditions

SW1& SW2  Closed
SW3 & SW4 Open
*Outputs connected to aresistor divider

Transent detection

«Comparison between a referéme resistor
divider (650mV) and the resistor divider
connected to the DUT outputs
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HS-303RH SEE RESULTS
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SW201 SEE RESULTS

SW201 Analog Devices
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