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APPENDIX I

CHARACTERIZATION PLANS

This appendix contains the characterization plans for all of the 11

“circuit types studied during this program. The characterization plans are

arranged so that: first, there is a schematic of the circuit studied along with
common test conditions and a listing of tests performed; second, the tested
parameters and conditions of testing are listed; and third, the specific
schematics and test procedures are given for each test. This system is followed
for each circuit type.

')

The characterization plans are arranged in the following order.

Amplifier Circuits

1. Fairchild MA709

2. National Semiconductor IM101
3. Amelco 807BE

_4; Signetics SE501

NDigital Circuits

1. Fairchild LPDTUL9040

2. Fairchild LPDTUL9042

3. Texas Instruments SNS54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321

6. Radiation, Inc. RD310

7. DTL962 (Equivalent Circuits)



TEST PLAN FOR yA709 AMPLIFIER

Input Frequency
Compensation
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TEST CONDITIONS :

1, Pin 4 -12 volts. L,
2., Pin 7 +12 volts.

3. Tempcrature 25 C.

TEST PARAMETERS :

1. Open loop gain.

2. Closed loop gain.

3. 1Input offset v&ltage.

4. Input bias current.

5. + Saturation voltage.

6. - Saturation voltage.

7. Common mode vejection ratio.
8. Input offset current.

9. Resistance.




CIRCUIT TYPE:

TEST TITLE: Open Loop Gain; Input Offset Current

LAT709

TEST NUMBER:

TEST CONDITIONS:

1. Connect circuit as shown.

2. Examine circuit for oscillation with Tektronix 551 oscilloscope.

3. Set HP3440A for 1 volt full scale.
4. Use shielded wiring for all external circuits.

5. Measurement accuracy *5 percent.

6. Use solid tantalum capacitors for the 120 yfd values.

>. Verticle

HP
34404

120 pfd \ 12.495 M
( WA~
SCHEMATIC: '
— —1 .
» 10 pf |
To horizontal scope 1 8
A ioput 120 pfd
1 2 =
+ -
. +12.00V
598.4 k2 | 2.5 M 1% 3 pf [
€25 50.18 Q 4 S'FQI as

Signal
_"~generator
— 1 KHz triangular -12.00 volts %1%

TEST PROCEUURE:

1. Determine gain from scope after calibration

¢ = —2b % 11,05,

AE,
in

scope
input

2. To determine offset current measure output voltage with input

removed. Calculate offset current using formula:

400 nA
volt out’



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: uA709

TEST NUMBER: __1

o~ e — vane,

PARAI:IETERS READING~S- LIMITS DURING TEST
Gain 40,000 10,000
- 500
IOFFSET 100 nA 0 - 500 nA
COMMENTS:

Difficulties were experienced repeating offset current measurements.
Differences on the order of 10 nA between recadings were normal.




CHARACTERIZATION PLAN

CIRCUIT TYPE: uA708.
BASIC CONDITIONS NOTES

-12.00 volts Pin 4

+12 .00 volts Pin 7

Temperature 25 C

APP
PARAMETER 'EST CONDITIONS

Open loop gain 1 Use triangular wave input and-record output.

From oscilloscope obtain open loop gain.

e At At A S S P o s Yy

Closed locp gain 2 Amplifier tied down to a gain of 100.

Input offset voltage 2 The output voltage at zero input divided
by gain.

Input bias current 3 Average sum of both bias currents of the
input transistors.

* Saturation voltage 2 Increase input voltage until output reaches

saturation. Use closed loop configuration.

Common mode rejection ratio | 4

Amplifier tied down to gain of 100. Input
signal was 0.1 volt rms at 100 Hertz. CMMR

measured in volts.

Input offset current

L T T A o e A

Open loop configuration. Difference between
the input bias currents of the two input
transistors.




CIRCUIT TYPE:

pAa709

| AFP,
PARAMETER EST CONDITIONS
Resistance 5 Resistance between Pin 7 and Pin 8.

ENGINEER

L.J.P.

DATE

REVISIONS:

August 1, 1967
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TEST TITLE:

CIRCUIT TYPE: _uA709

TEST NUMBER: 2

Closed Loop Gain, Input Offset Voltage, * Saturation Lewvels

TEST CONDITIONS:

SCHEMATIC:

1.

2.

Connect circuit as shown.

Measurement accuracy *2 percent.

4.99 XQ 1%

VWA

500 pf 1.5 KQ 5%
|} AAAA

- ® 4 . Sl

+20.0 V
~-20.0v

1V rms
1 KHz

° 3

TEST PROCEDURE:

4-99 K 170 2\ N 7 +12 OO V
‘ 6l 1% e

5 | | 20 pf Q—L HP344 0A

AC
-12.00 volts %1% VIVM

[ ]
[

Set S; to Position 1 and 2 in succession and record output

voltage as -VSAT and +VSAT'

Set S; to Position 3 and record a-c output voltage as closed

loop gain (multiply by 100).

Set S7 to Position 4 and record output voltage (divided by closed
loop gain) as input offset voltage.



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: _WA709  _

TEST NUMBER: .

LIMITS DURING TEST

- PARAMETERS "READINGS
Gain 100 90
VSAT + +11 volts +8 volts
+ 5
VOFFSET 1 mv mV

COMMENTS :




CIRCUIT TYPE: LHA70S

TEST NUMBER:

TEST TITLE: Input Bias Current

TEST CONDITIONS:

1. Connect circuit as shown.

2. Use Keithley Electrometer Model 600A on the voltmeter range.

3. Examine circuit for oscillations.

4. Measurement accuracy *3 percent.

100 pf
| SCHEMATIC: -
L]
1 8
FJ [— 2 7 b——= +12.00 volts %17
1. A
-4 1M$ 17 3 Pt
Keithley ° 4 5 T
'Model
600A

1 B -12.00 volts #1%

—

TEST PROCEDURE:

1. Read and record electrometer (multiply by 10—6) as input

bias current, Iin BIAS' :



CIRCUIT TYPE: uA709

TEST NUMBER: _ 3
TEST PROCEDURE CONTINUED:

&
T
B
APPROXTMATE READINGS AND LIMITS EXPECTED
PARAMETERS T READINGS LIMITS DURING TEST -
Iin BIAS 400 nA None
COMMENTS :

This mecasurcment is actually the average sum of both input transistor
bias currents. '




TEST TITLE:

TEST CONDITIONS:

CIRCUIT TYPE: yA709

TEST NUMBER:

Common Mode Re jection Ratio

Connect circuit as shown.

Match 10 KQ and 1 M) resistor to 0.02 percent.

Use Princeton Applied Research Model PAR-8 lock-in amplifier.
Calibrate lock-in amplifier at 100 Hz in accordance with

instruction manual.

Ad just signal generator (Model HP651B) for 0.1 volt rms at
100 Hz.

Examine circuit for oscillations.

Measurement accuracy #5 percent.

1.
2.
3.
4,
5.
6.
SCHEMATIC:
HP
6518
50 Q
Termination

TEST PROCEDURE:

1.

50,pf L3 K 5% ,
: e

1 8

10 KO _12.00 volts| 1%,
AN 2 A B
10 KQ v Lock=-in
13 6 1 S Ampii-
3 pf fier

10 4 5 ——

-12.00 1%

Adjust lock-in amplifier phase control for maximum meter
indication.

Read and record output voltage (lock-in amplifier) as CMRR

in volts.
rEin . \]
CMRR,, = -20 log L x Gain (LOO)J .

db

out

————— i e



CIRCUIT TYPE: HA709

TEST NUMBER: _4&%
TEST PROCEDURE CONTINUED:

.
y
\
9
{
APPROXTMATE READINGS AND LIMITS EXPECTED
T PARAMETERS "TREADINGS LIMITS DURING TEST
-90 None
CMRR 9
CMRR 0.20 None
mv
COMMENTS :

Difficulties were expericnced in matching input resistors to the close
tolerance specified.




CIRCUIT TYPE: 11A709

TEST NUMBER: 2

TEST TITLE: Resistance
TEST CONDITIONS:

1. Connect circuit as shown.
2. Set HP3440A function switch to the 1000 pA range.

3. Measurement accuracy *3 percent.

| SCHEMATIC:
1 8
@ N~ 0.10 volt %1%
= 2 7 oy
) 3 6
Ve
4 5
14
HP
344,04

= | IL___

TEST PROCEDURE:

1. Record current as IR and compute resistance using the following
formula:



CIRCUIT TYPE: 11A709

TEST NUMBER: ___-
TEST PROCEDURE CONTINUED:
L ]
.
,!
.
]
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS LIMITS DURING TEST -

R 10 K None

COMMENTS :




TEST PLAN FOR IM 101 AMPLIFIER

Balance Compensation
¢ [}
- .l 1) ot
Lol TG
o— g i
Inputs 3_“
st | T
Lo ¢ ™+ |
: ;
@)Output

o

;| ” | - K:
4 }“/1 .
< S G S C) I

$G)
Balance
TEST CONDITIONS:
1. Pin 4 -12 volts, -5 volts.
2. Pin 7 +12 volts, +5 volts.
3. Temperature 25 C.
TEST PARAMETERS:
1. Open loop gain.
2. Open loop gain (at VCC = +5 volts and VBB = -5 volts).
3. Closed loop gain.
4. TInput offset voltage.
5. Input offset voltage (at Voo = +5 volts and VBB = -5 volts).
6. Input bias current.
7. + Saturation voltage.
8. - Saturation voltage.
9. Common mode rejection ratio.
10. JInput offset current.
11. Power supply current.



CHARACTERTZATION PLAN

CIRCUIT TYPE: M 101

e s,

BASIC CONDITIONS , NOTES

-12 volts Pin 4 ' +5 volts Pin 4

+12 volts Pin 7 -5 volts Pin 7

Temperature 25 C

APP
| PARAMETER TEST CONDITIONS .
High gain mode Use triangular wave input. From Vi versus
1 v lot obtain gain. Repeat samé measure-
High gain mode (¥5 volts) mggg Pt v v % +5 voltf
at Yee» Y T T s

Closed loop gain 2 Amplifier tied down to gain of 100.

Input offset voltage The output voltage at zero input divided by ‘”j

Inbut offset voltage (&5 2 %?585 Ogcrftid undcrViliieieisogtcsndltéonsﬁ

volls) _ . epeal same measure cer Vpp T
5 volts. i

Input bias current 3 Input to ground - open loop configuration.
Average sum of both input transistor bias
currents.

* Saturation voltage 2 Increase input voltage until output reaches
saturation. Use closed loop configuration.

Common wmode rejection ratio | 4 Amplifier tiecd down to gain of 100. Input
signal was 1.0 volt rms at 100 Hz. CMRR
measured in volts. :

Input offsct current 5 Open loop configuration. Differcnce between
the input bias current of the two input
transistors.

U AN NS SIS S




CIRCUIT TYPE: M 101

TEST NUMBER: 1

TEST TITLE: High Gain Mode
TEST CONDITIONS:

1. Connect circuit as shown.

2. Examine circuit for oscillations with Tektronix 551.
3. Use shielded wiring for all external circuits.

4. Measurement accuracy *5 percent.

5. Adjust potentiometer for zero volts dc on Pin 6.

5M 1%
SCHEMATIC: MYV~
. 8 +12 volts
5090 1% 1%
oo w D '
By _ - ) . Verticai
Horizontal scope - Nigﬂ 17 3 6 H——1—9 scope
input : :?
A 5 ——1 inpu=®
50 QS 1% ’ , ' -
st Triangular ‘
wave _ > M
generator -
-4 . -12 volts 5 M

. 17
TEST PROCEDURE:

1. Determine gain from scope after calibration using the
A}

out
N3 x 100 K.
in

relation G =

2. Repeat measurement with voltage at Pins 4 and 7 at -5 and +5
volts, respectively.



[N

CIRCUIT Typg: _ LM 101

APP.
PARAMETER EST CONDITIONS
Supply current 2 Closed loop gain of 100. Power drain by

circuit and load.

ENGINEER

L.J.

DATE September 1, 1967

REVISIONS:




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

P e e ey e

CIRCUIT TYPE: 1M 101

TEST NUMBER:

1

PARAMETERS

READINGS

LIMITS DURING TEST

100 K

10 X

COMMENTS :




CIRCULT TYrr: Lt LUl

TEST NUMBER: 2

TEST TITLE: Closed Loop Gain, Input Offset Voltage, * Saturation Levels and
supply Current .
TEST CONDITIONS:

1. Connect circuit as shown.
2. Examine circuit for oscillations.

3. Measurement accuracy *2 percent.

5 KQ 1%
VAA—
Y C: 50 Q 1%
SCHEMATIC: < 7 !}33 of
_[j—AAr HP3440A
o . amme ter +12 wol
1 8 \’-‘:1%
o4 B =
T-ground 2 7 *
— ° 3 5K 1% o 1
+20 Vv 3 6 o s
<5579 2 s, 2 .
R, 0V 4 5 1 pvM | -
S 1 50Q021% N L ) 4 3 HP 5
4
1 volt rms 34408
HP651A :
B N ~12°V01ts Ballentin _j‘
£1% Model No. —

a-c voltmeter —

1. Set S to Position 1 and 2 in succession and record d-c DVM

diog + - .
readiong 4VSAT and VSAT

2. Set Sp to Position 3 and record a-c DVM (multiply by 100) as
closed loop gain.

3. Set S, in Position 4 and rccord d-c DVM reading (divide by
close& loop gain) as input offset voltage. Also record ammeter
rcading as supply current.

4. Repeat offset voltage measurcment for supply voltages of
+5 volts.




- TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: LM 101

TEST NUMBER:

2

o e e e . e

i PARAMETERS READINGS
Gain 100
+11 volts -
VsaT + M
+1
VOFFSET mv

LIMITS DURING TEST

90
*8 volts

5 mv

COMMENTS :




CIRCUIT TYPE: LI 1Ji

TEST NUMBER:

TEST TITLE: Input Bias Current

TEST CONDITIONS:

1. Connect circuit as shown.

2. Use Keithley Electrometer Model 600A on the voltmeter
range.

3, Examine circuit for oscillations.

4. Measurement accuracy *3 percent.

SCHEMATIC: 33 pf
1 8
2 7 = +12 volts
. +1%
Electrometer ) 3 6
I 4 5
l 1M S1%
- L
~-12 volts
TEST PROCEDURE: +1%
-6

1. Read and record electromcter reading (multiplied by 10
as input bias current, 1in BIAS




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: IM 101

TEST NUMBER:

B e e e e it > e e

PARAMETERS READINGS LIMITS DURING TEST
2 .
Iin BIAS 00 nA None
COMMENTS :

This measurement is actually an average of both input transistor bias

currents.



CIRCULT TYPE: Ll 1uvi

TEST NUMBER: __

TEST TITLE: Common Mode Re jection Ratio

TEST CONDITIONS: -

1. Connect circuit as shown.
2. Match 10 K and 1 meg resistors to 0.02 percent.

3. Calibrate the Princeton Applied Research Model PAR-8 lock-in
amplifier in accordance with instruction manual.

4. Examine circuit for oscillations.
5. Adjust signal generator output for 1 volt rms at 100 Hz.

6. Measurement accuracy #5 percent.

1.0043 M2
ATAD
HEMATIC:
SC {};3 of
1 8 +12 volts 8
+1% PAR- b
10.122w59 2 . 7 = lock-in ampl:
I Y e B 6 X
: 10.199 RO
. 4 5. (
1.0050
e . —
50 Q —-
Termination -12 volts
B — HP |sign;
TEST PROCEDURE: : 651A gen

1. Adjust lock~in phase for maximum meter indication.

2. Read and record output voltagé (lock-in amplifier)
as CMRR in volts.
& )
3. CMRRdb = -20 log B — x Gain (100).
out




il it

{~

TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

PP s e e e e

CIRCUIT TYPE: IM 101

TEST NUMBER:

4.

PARAMETERS READINGS LIMITS DURING TEST
CMRRdb -90 None
CMRR 0.20 None
mv
COMMENTS ;

This measurement could not be repcated after the irradiation test.




CIRCUIT TYPE: LM 1Vl

TEST NUMBER: ___:

Input Offset Current

TEST TITLE:
TEST CONDITIONS:

1. Connect circuit as shown.
2. Examine circuit for oscillations with Tektronix 551.

3. Measurement accuracy *5 percent.

SCHEMATIC: | ) TR
' 1} |
$1M 1%
1 ° N — +12 vol
2 7 ’ = %1%
3 6 -——”""'“”T
4 5
1M 2 1% | -
344 0A
DVM
t% -12 volts fl?
TEST PROCEDURE: +1% .

1. Measure and record d-c output voltage.

2, Compute offset current, I using the following formula

0s’

0SS = mV X Eout (V).




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

e —

CIRCUIT TYPE: IM 101

TEST NUMBER:

2

PARAMETERS

READINGS

LIMITS DURING TEST

0S

b e

40 nA

200 nA

COMMENTS ;




TEST PLAN FOR 807 BE AMPLIFIER

(10)
(1)
Input o ; P 3)
frequency -
compensation gi (ﬁ) o
Inverting input , gkonin_ Qutput
" verting
. input
J Output 27)
o—1-f ’

frequency (6)"“
compcnsation % }
&

(5 p—t—3

TEST CONDITIONS:

1. Pin 5 -12 volts.
2. Pin 10 +12 volts.

3. Temperature 25 C.

TEST. PARAMETERS :

‘1. Open loop gain.

2. Closed loop gain.

3. Input offsct voltage.
4. 4 Saturation voltagﬁ.
5. - Saturation voltage.
6. Input bias current.

7. 1Input offsct current.
8. Common mode rejection.

9. Resistance.




CIRCUIT TYPE:

807 BE

APP,
- PARAMETER EST CONDITIONS
Resistance 5 Resistance between Pin 1 and Pin 10.

ENGINEER

J.P.

DATE

REVISIONS:

June 26, 1967




CHARACTERIZATION PLAN

CIRCUIT TYPE; 807 BE
BASIC CONDITIONS NOTES

-12 volts Pin 5

+12 volts Pin 10

Temperature 25 C

APP
PARAMETER TEST CONDITIONS

Open loop gain 1 Use triangular wave input and record output.

From oscilloscope obtain open loop gain.

Closed loop gain 2 Amplifier tied down to a gain of 100.

Input offset voltage 2 The output voltage at zero input divided by
gain.

* Saturation voltage 2 Increase input Voltage'until output reaches
saturation. Use closed loop configuration.

Input bias current 3 Average sum of both bias currents of the
input transistors.

Common mode rejection ratio | &4 Amplifier tied down to gain of 100. Input
signal was 0.1 volt rws at 100 Hertz. CMRR
measured in volts.

Input offset current 1 Open loop configuration. Difference between

the input bias currents of the two input
transistors.




CIRCUIT TYPE: 807 BE

TEST NUMBER:

TEST TITLE: Open Loop Gain; Tnput Offset Current

TEST CONDITIONS:

1. Connect circuit as shown.

2. Examine circuit for oscillation with Tektronix 551 oscilloscope.
3. Set HP44LOA for 1 volt full scale.

4. Measurement accuracy *5 percent.

5. VUse shielded wiring for all external circuits.

6. Use solid tantalum capacitors (120 pfd).

[}

2.5075 M
- AW Vertical scope
) : /\input
SCHEMATIC: -
,Jo horizontal =~ 120 pfd +ii7 00 volts
scope input + ; 10 =
b ' HP
; - ) 9 b———1344 0
; - | 100 pf DVM
S5 M 1%
: A L
p - —
. 600.52 KQ } .
1L AAN . 4 4 7 —
! 1 K 5%
' 50.78 Q 2 iAW
699 Signal
- generator
- 1 KHz - -12.00 volts
triangular 1%

TEST PROCEDURE:

1. Determine gain from scope after calibration using formula:

——= x 11, 830.

2. To determine offset current measure output voltage with input
removed. Calculate offset current using formula:

_ 4000
0S  volt out




CIRCUIT TYPE: _807 BE

TEST NUMBLR:
TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

PARAMETERS T TTTREADINGS LIMITS DURING TEST o
Gain 60,000 10,000
100 0 - 500
LorFSET nA 200 nA
COMMENTS :

Difficultics were experienced repeating offset currcent measurements.
Differences on the order of 10 nA between rcadings were normal.




CIRCUIT TYPE: 807 BE

TEST NUMBER: 2

TEST TITLE: Closed Loop Gain, Input Offset Voltage (C.L.),* Saturation Levels

TEST CONDITIONS:

1. Connect circuit as shown.

2, Measurement accuracy *2 percent.

4890 1%
SCHEMATIC: ANAS— .
+12 .00 volts
I +1% HP
) 7 10—"T—=>1 344,08
/il DVM
g 2 9 Sl 206—9
Py
3 8
° 3 2500 pf Ftl—
4990 1% 4 7 B
_1L47 pt
5. 6l T
1 volt rms 1 J;~ : A-C voltmeter
1 Kiz v -12.00 volts

+1%

1. Set S7 to Position 1 and 2 in succession and record output voltage

as -VSAT and +VSAT'

2. Set S% to Position 3 and record a-c output voltage as closed loop

gain (multiply by 100).

3. Bet §; to Position 4 and
loop gain) as input offse

reco
t

voltage.




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

Pren e

CIRCUIT TYPE: 807 BE

N

TEST NUMBER:

b oo e

COMMENTS ¢

PARAMETERS READINE;S LIMITS DURING TEST
Gain 100 90
VSAT + +11 volts +8 volts
g | +
Vorrsiy mv > mv

e i e o e s A e A 8 <



CIRCUIT TYPE: 807 BE

TEST NUMBER: 3

TEST TITLE: Input Bias Current

TEST CONDITIONS:

1. Connect circuit as shown.
2. Use Keithley Electrometer Model 600A on the voltmeter range.
3. Examine circuit for oscillations.

‘ 4. Measurement accuracy *3 percent.

SCHEMATIC:
Il ‘ - :
| 1 10— 112.00 volts

: . 2 g .
; P Y.

3 8
4

: 1 M 1% . ; — 20pf

iF,lectrometer | 50 pf

L
1

- -12.00 volts
+17%

TEST PROCEDURE:

1. Read and record electrometer (multiplied by 10-6) as input bias

current, Iin BIAS



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPLECTED

CIRCUIT TYPE: 807 BE

TEST NUMBER: _3

-

PARAMETERS

READINGS

LIMITS DURING TEST

in BIAS

400 nA

None

COMMENTS :

This measurement is actually the average

bias currents.

sum

s e Tty 2

of both input transistor



CIRCUIT TYPE: 807 BE

TEST NUMBER: 4

TEST TITLE: Common Mode Rejection Ratio

TEST CONDITIONS:

1. Connect circuit as shown.
i 2. Match 10 KQ and 1 M) resistors to 0.02 percent.
3. Use Princeton Applied Research PAR 8 lock-in amplifier.
Calibrate lock-in amplifier at 100 Hz in accordance

with instruction manual.

4. Adjust signal generator (Model HP651B) for 0.1 volt rms
at 100 Hz.

5. Examine circuit for oscillations.

6. Measurement accuracy *5 percent.

. 1 M
SCHEMATIC: A
v 50 Q 1 . 10 ——-—>+12.00 VOLtS
Termination 10 KQ +1% PAR 8
. . VAL AAA 2 9 4 lock-in amplifier
- _l_ 100 pf
. ‘ 3 8 HbE——_
10 —
l K 4 7
200 pf
1 M 5 - 6 AA
12.00 1t LK S%
- - . volts
+1% HP

651B |
Signal generator ;l_

TEST PROCEDURE:

1. Adjust lock-in amplifier phase control for maximum meter
indication.

2. Read and record output voltage (lock-in amplifier) as
CMRR in volts. .

_ [E, x catn (100)]

3. CMRR,, = -20 Log[ 5 J .

db out




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

P —

CIRCUIT TYPE: 807 BE

TEST NUMBER:

4

PRSI

PARAMETERS READINGS LIMITS DURING TEST
CMthb -90 None
CMRR 0.20 None
mv
COMMENTS::

close tolerance specified.

Difficulties were experienced in matching the input resistors to the




CIRCUIT TYPE: 807 BE

TEST NUMBER:

TEST TITLE: Resistance

TEST CONDITIONS:

1. Connect circuit as shown.
2. Set HP3440A function switch to the 1000 pA range.

3. Measurement accuracy *3 percent.

SCHEMATIC:

" 1 10 b———>> +0.1 volt
+1%

HP
Amme ter (34407

TEST PROCEDURE:

1. Record current as I, and compute resistance using the
following formula:




CIRCUIT TYPE: 807 BE

TEST NUMBER: _J5
TEST PROCEDURE CONTINUED:
]
APPROXIMATE READINGS AND LIMITS EXPECTED
T PARAMETERS READINGS LIMITS DURING TEST

R 20 K None

COMMENTS :




TEST PLAN FOR SE 501G AMPLIFI1ER

& - O +v
P N e
i N (8) (7)
—-*\‘1 O— A

(10) O—Awg/
(9) “\/\/— ggl“’ 'L_”()
o) O ) (6)
. 3 s S

— ey )] ‘;;

' @)

TEST CONDITIONS:

~ 1, Pin 5 46 volts.

2. Temperature 25 C.

TEST PARAMETERS:

1. Voltage gain.

2. D-C output level.

3. D-C input level.

4. * Saturation voltage.

5. Resistance.

6. Transistor leakage current.

7. Transistor gain 50 pA, 10 mA.

8. Transistor base-to-emitter Voltage S0 A, 10 mA.

9. Gain ratio.




CHARACTERIZATION PLAN

At

CIRCUIT TYPE: SE 501G N
BASIC CONDITIONS | NOTES
+6 volts Pin 5
Temperature 25 C
JAPP
PARAMETER 'EST CONDITIONS
Voltage gain 1 |Closed loop voltage gain with amplifier
operated at highest gain mode.
D-C output level 1 |oOutput voltage with a-c ground applied to
input.
D-C input level 1 |Quiescent input level.
* Saturation voltage 1 Negative saturation with input grounded.
Positive saturation with input at +1.0 volt.
Resistance 2 |Resistance between Pins 9 and 10.
Transistor leakage current 3 Collector to base leakage current of output
transistor.
Transistor gain 4 lCommon cmitter current gain at 50 pA and 10 mA
of collector current.

v e o - et




CIRCUIT TYPE: SE 501G

JAHE’.
PARAMETER [EST CONDITIONS
Transistor base-to- 5 Output transistor Vpp at 50 pA and 10 mA
emitter voltage of collector current.
Gain ratio 4 Ratio of common emitter current gain taken
at 10 mA and 50 pA of collector current.
ENGINEER L.J.P DATE August 15, 1967

REVISIONS:




CIRCUIT TYPE: SE 501G

TEST NUMBER: _1

i +
TEST TITLE: C2r® *Vgaq

TEST CONDITIONS:

, D-C Input, and Output Levels

1. Connect circuit as shown.
2. Examine circuit for oscillation with Tektronix 551 oscilloscope.
3. Measurement accuracy *5 percent.

4, Use shielded wiring for all external circuits.

SCHEMATIC: S1 :
‘ i I
°——“*“’:1_+1 0 volt %1Y
‘ 1 10 ‘ 3 47 pid "
Il A L
2 J
- 71 °—‘ Signal +
) 3. 8 Generator
0.01 volt
, HP D-
.2 6 B 34404 | DV
81 o 2
Ballantin

+6.00 volts *17%

w
_—o

A-C
VIVM

TEST PROCEDURE:

—

[

1. Place switch in Position 1 and record reading on HP3440A
as -VSAT7

2. Place switch in Position 2 and record reading on HP3440A
as +VSAT' '

3. Pleace switch in Position 3 and rccord rcading on Ballantine
No. 320 as gain (multiply by 100). »

4., Place suitch in Position & and record HP3440A reading as V,
& in

5. Place switch in Position 5 and record HP3440A reading as Vout'




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

P e e s i Ut = e

CIRCUIT TYPE: SE 501G

TEST NUMBER:

1

PARAMETERS RFEADINGS LIMITS DURING TEST
Voltage gain 50 30
—VSAT 1.9 volts 2.5 volts
+ . .
VSAT 5.2 volts 4.6 volts
Vin 0.9 volt None
.._._...YD.LLL~ 3.7 volts None

COMMENTS::



CIRCUIT TYPE: SE 501G

TEST TITLE: Resistance

y

TEST NUMBER: __-

TEST CONDITIONS:

1. Connect circuit as shown.
2., Set HP3440A function switch to 10 mA range.

3. Measurement accuracy *2 percent.

0.1 volt %1%

S |

SCHEMATIC:
1 10
2 9
3 8
N 7
2. 5.

TEST PROCEDURE:

1. Record current as IR and calculate resistance
farmula:

using following

-



wt

TEST PROCEDURE CONTINUED:

CIRCUIT TYPE: SE 501G

TEST NUMBER: 2

—— i3

APPROXTIMATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS LIMITS DURING TEST
R 5 KQ None

S,

COMMENTS ;

N e et e e ek B B o Y



CIRCUIT TYPEL: SE OULG

TEST NUMBER:

TEST TITLE: Transistor Base Leakage o

TEST CONDITIONS:

1. Connect circuit as shown.

2, Use Keithley Electrometer Model No. 600A. Sct mﬁltiplier
to 0.01 range.

3. Measurement accuracy *3 percent.

SCHEMATIC:

.
1 10

]
2 9 .
3 8
4 7 A Electromete;
5 ) 6

+3,00 volts *1%
TEST PROCEDURE:

1. Measure and record electrometer reading as leakage current,

ICBO‘




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

S am s e e s e

CIRCUIT TYPE: SE 501G

. TEST NUMBER:

-3

PARAMETERS

READINGS

LIMITS DURING TEST

CBO

o

1x 10710 A

None

COMMENTS :




CIRCUIT TYPE: SE 501G

TEST NUMBER:

TEST TITLE: Transistor Current Gain, Base-to-Emitter Voltage. and Gain Ratio.

TEST CONDITIONS:

1. Connect circuit as shown.

2. Set Keithley 601 meter to 10—1 ampere scale. For 50 pA
measurement use 0.001 multiplier. TFor 10 mA measurement
use 0.1 multiplier.

SCHFMATIC:
[j—-— 1 10 - Keithley 600A
- 2 9 IB
‘ v
> 8 10 K ' X
4 7 Hp D-C
3440 | DVM
> 6] =
T
Kei 0
+3.00 volts #1% Keithley 601
TEST PROCEDURE: _l_

1. Starting with Vy at zero volts, adjust Vy for I, = 50 pA,
10 mA (IC = IE - IB)'

2. Record IB and Vpp at each step.

3. Calculate gain from relation B = IC/IB.

4. Do not permit 1. to exceed 15 mA. Vy must be turned to zero
volts prior to removal or inscrtion of cach device.

{

——



CIRCUIT TYPE: SE 501G

TEST NUMBER: _4%

TEST PROCEDURE CONTINUED:

5. Calculate the gain ratio as follows:

_B(10 mA)

Gain ratio = 5(50 1A)

APPROXIMATE READINGS AND LIMITS EXPECTED

ot s s ot e e e,

PARAMETERS READINGS LIMITS DURING TEST
B (50 pa) 30 None
B (10 ma) 60 None
Vpr (50 pA) 0.650 volt None
Ver (10 mp) 0.820 volt None
Gain ratio 2 None

COMMENTS :



TEST PLAN FOR LPDIuY, 9042 GATES

(14)
7 Vee
@ ) [ 2
-751“| I’%ﬁ* [ :
f 4 o o Skb_"hl
(5) [ fand [ a2
(6) 18 - q ) f bl (13)
3) ‘ - ——o (10)

TEST CONDITIONS:

1. Pin‘lh - 5.0 volts.
2. Pin 7 - ground.

3. Temperature 25 C.

TEST PARAMETERS 3

1. Output voltage levels (V \Y

on’ OL) )

2. Input voltage levels (V ).

CIn’ VlL
3. 1Input leakage current.

4, Inplll‘; diode forward voltage.
5. Input drive current.

6. Resistaunce. .

7. Propagation delay.

8. Cirvcuit gain.




CHARACTERIZATION PLAN

CIRCUIT TYPE:

LPDTuL, 9042

Fngincer: L.J.P.

b e e et e et s g e e B S AT P Fik 4" SR B B ) AL S e

BASTC CONDITIONS NOTES
Vee = 5.00 volts on Pin 14 VMIN ONE = 2.45 volts
Ground Pin 7 VMAX JERO = 0.25 volts
Temperature 25 C
: AFP :
PARAMETER TES CONDITIONS
Output voltage levels 1 At fan-out of 10 (R; = 4 KQ).
VONE, VZERO gor VOH’ gln =——: S.Z)O V(l)its.
or VOL’ ijn = 4:0 volts.
Input voltage levels V s 2 At fan-out of 1 (Ry = 40 KQ).
v ORE For Vo, V_ . = 0.25 volts.
ZERO IH> ‘out 2'4
For V1L>.Vout = 2.45 volts.
Input leakage current 3 Reverse current in diode.
Input diode forward 4 Diode forward voltage at forward current
voltage of 0.12 mA.
=
Input drive current- 5 Input grounded through 100 Q.
Resistance 5 Resistance between Pin 14 and Pin 3.
Propagation delay 6 Average delay between input and output of
gate while at fan-out of 10.

Date: July 20, 19¢7




CIRCUIT TYPE: _ LPDTIL 9042

TEST NUMBER:

——

TEST TITLE: Output Voltage Levels (Voy, Vo) |

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 1, Pin 14, others.

2. Measurement accuracy *2 percent.

SCHEMATIC:

4 K 5% ' .

+5.00 V <A\ R 14 = +5.00 volts .
+1% 13 +19 .
12
11
10

Data
System

DVM l

N ouns LN

TESYT PROCEDURE:

—

1. Adjust VX for 0.700 volts. Measure and record V y o0 all
circuits’, '

2. Adjust Vy for 2.00 volts. Mecasure and record Vo o0 all
circuits’.




TEST PROCEDURE CCONTINUED:

APPROXTIMATE READINGS AND LIMITS EXPECTED

e e e e e,

CIRCUIT TYPE: LPDTUL 9042

TEST NUMBER: 1

ran s e,

PARAMETERS READINGS LIMITS DURING TEST
VOH 5.00 volts 2 .45 volts
\Y 0.10 volts 0.25 volts

OL

COMMENTS: :




CIRCUIT TYPE: LPDD1L, _S042

TEST NUMBER: __:
TEST TITLE: Input Voltage Levels (Vyy, Vyp)
TEST CONDITIONS:
1. Connect the circuit below in the following sequence:
Pin 1, Pin 14, others.
2. Measurement accuracy *2 percent.
SCHEMATIC:
o, : ]
+5.00 vV %1% < 493&?A 5 1 14 =~ +5.00V £1% ~
I | 2 13 -
3 12
DVM 15* }(1)
HP3440A VX 6 Q
7 <]
- Data |T
System

DVM __l

TEST PROCEDURE:

. j S . -[.l L oL { < > N .
1. Adjust VX for 2.45 volts on HP3440A and recoxrd VX as VIL

2. Adjust VX for 0.40 volts on HP3440A and record VX as VIH'




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

e e e e e e ey,

CIRCUIT TYPE: LPDTuL 9042

TEST NUMBER:

2

PARAMETERS READINGS LIMITS DURING TEST
VIL 0.25 volts 0.7 volts
VIH 1.30 volts 2.0 volts
COMMENTS .




CIRCUIT TYPE: _LPDTuL 9042

TEST NUMBER:

TEST TITLE: Input JTeakage Current
TEST CONDITIONS:

1. Use Keithley Model 600A electrometer.
Set multiplier to 0.01.

2. Measurement accuracy *3 percent.

SCHEMATIC:

14
13
12
11
10

+5.00 v
*1%

NS WN =

Electrometer A

1

TEST PROCEDURE:

1. Record current as IL.




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

e N

CIRCUIT TYPE: LEDTUL 9042

~

TEST NUMBER:

3

—— e

b bt i e o ¢ et At

PAﬁAMETERS READINGS LIMITS DURING TEST
IL 10 amperes None

COMMENTS :

L



CIRCUIT TYPE: LPDTL 9042

TEST NUMBER:

TEST TITLE: Input Diode Forward Voltage

TEST CONDITIONS:

1. Connect circuit below. Make ground connection prior to
connection to power supply.

2, Measurement accuracy *5 percent.

SCHEMATIC:

RP3440A
} 1 14
. 40K 5% 2 13 -
A ' 3 12
4 11
5 10 .
6 9
Data 7 8
System L et o st e e e i s
DVM
|

_J_ =

TEST PROCEDURE:

1. Adjust VX until current in ammeter is 0.12 mA.

2, Record DVM reading as VDF'




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

e e S

CIRCUIT TYPE} LPDTL 9042

TEST NUMBER:

4

PARAMETERS

READINGS

DF

0.3 volt

LIMITS DURING TEST

None

COMMENTS :




CIRCUIT TYPE: _LPDIuL 9042

TEST NUMBER: 5

TEST TITLE: Input Drive Current

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 7, Pin 4, Pin 14.

2. Measurement accuracy *3 percent.

SCHEMATIC:

14 p————=> +5.,00 volts %1%

13 -
12
11

System
DVM _ 10
| 9
l 100 Q .
L 0.1% J: e

TEST PROCEDURE:

Data

~Son W0 N

1. Record input drive current as Iin'




CIRCUIT TYPE: LPDIUL 9042

TEST NUMBER: __ 2
TEST PROCEDURE CONTINUED:
APPROXIMATE READINGS AND LIMITS EXPECTED |
L:M " PARAMETERS TTTREADINGS LIMITS DURING TEST
Iilrl 0.125 mA None

COMMENTS :



CIRCUIT TYPE: LPDTHL 2047

TEST NUMBER: ___f

TEST TITLE: Resistance
TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 3, Pin 14.

2. Set electrometer to 10—2 ampere range and 0.003 multiplier.

3. Measurement accuracy *5 percent.

SCHEMATIC:
1 14 © = Uy
2 13 .
3 12
4 1% Data
Keithley Z 19 System
Electrome ter DVM
6004 / 8

TEST PROCEDURE:

1

-

-5
Adjust VX until electrometer reads 10 - amperes.

4

+
2. Set exponent on data system to 10 .

3. Record DVil reading as R.




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

i e e o = g e

CIRCUIT TYPE: _LPDT!L 9042

TEST NUMBER:

PARAMETERS

READINGS

bt s e s .

40 KQ

LIMITS DURING TEST

None

COMMENTS :




CIRCUIT TYPE:  LPDIUL V42

TEST TITLE: Propagation Delay

TEST NUMBER:

TEST CONDITIONS:

1. Ioput pulse: Amplitude +4.5 volts, 500 nsec, 1 MHz.

2. Use TI No. 6509 pulse gencrator. Terminate both ends
of cable (RG62) in 93 (.

=~ 45,00 volts

SCHEMATIC: 4 K 5%
f AN
To oscilloscope J 1 :
=91 s
2 13
Pulse - 3 12
Genera- s 3 4 - 11
. 6 9
—1 7 8
To oscilloscope T s T S e
TESY PROCEDURE: ':_L

+1%,

1. Measurce and record propagation delay tDR and t as defined

. DT
on the following page.




TEST PROCEDURE CONTINUED:

CIRCUIT TYPE: LPDTUL S042

TEST NUMBER: 7

APPROXTMATE READINGS AND LIMITS

v

v

EXPECTED

R s e et & ana s,

PARAMETERS READINGS LIMITS DURING TEST
t 20 ns None
DR
t 50 ns None
DF

COMMENTS :

A e e s




TEST PLAN TOR LPDTUL 9040

v
- ce
CIRCUTT DIAGRAM T(M)
1
(10)
RES. %}i } i—*’ RES
N TN Y o
. N7 —
Q PR N AN 7 }J o Q
V4 a7 %1
L I o [—:s I
A4 YA (11)
c — —0 Sp
—AN 'li..._. S 'A% VCC
—AS AN o
]
AR (12)
c f N lfl-wl R
- = (13)
(20) 14 : SR Ly s,
S M e ()

TEST CONDITIONS @

Pin 14

- 5.00 volts.

Pin 7 - ground.

Pin 11

~ open.

Temperature 25 C.

TEST PARAMETERS:

1.

2.

3.

4.

Outpul

voltage levels (Q, -(—):) both VH VL

Leakage current at CI)'

Input currents.

Resistance (15 K).

Propagation delay.

Minimum ¢lock amplitude.

Minimum input cue voltage.




CIRCUILIT TYPE:

CHARACTLERIZATION PLAN

__LPDIYL 9040

b e e e e v A

B meema e s

BASIC CONDITIONS . NOTES

= it Pin 14 = 0.25 1t
Vee d5 VOP.S ;n in 14 VMAX ZERO ) s volts
G?oun on Pin VTN ONE - = ¢+ volts
Pin 11 open Standard clock pulse: 4.5 volts
Temperature 25 C 500 nsec, 1 MHz

‘ - APP -

! PARAMETER TEST CONDITIONS
Output_one voltage for 1 At fan-out of 10 (RL =4 KQO).
Q and Q .
1 Output_zero voltage for 1 At fan-out of 10 (RL = 4 KQ).

Q and Q
Input leakage current at CD 2 5 volts at CD measure leakage to Pin 14,
Input zero current at CD, 3 Current when the respective terminals are
SC’ cCP grounded.

Resistance 4 15 KQ resistor between Pins 5 and 14.
Propagation delay 5 Delay between input and output at fan-out
of 10.

Minimum clock amplitude 5 Redice clock amplitude until toggle action
stops.




CIRCUIT TYPE: LPDTuL 9040

| APZ,
PARAMETER EST CONDITIONS
Minimum input one vbltage Reduce C. and S1 voltage until toggle
Cl and Sl. 5 action s]c’ops.
ENGINEER L.J.P, . . DATE July 20, 1967

REVISTONS:




CIRCUIT TYPE: _LPDTylL 904

TEST NUMBER:
TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

e o a ey

PARAMETERS READINGS LIMITS DURING TEST
VQOL’ VQOL 0.100 volts 0.25 volts
VQOH, VQOH 5.00 volts 2.45 volts

COMMENTS :



CiINnNLU4LlL Ll1LilL. hantadibadibenkidb e A

TEST NUMBER: 1

e o

TEST TITLE: Output Voltage Levels for Q and 6

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.

2. Measurement accuracy %2 percent.

4 K 5%
SCHEMATIC: MV

1 14 - = +5.00 +1% volts
2 13
3 12 )
5 10 _

Q =S 6 9 Q
7

)\ | :
L

°
External reset ‘ J//

Sy

External reset

switch (N.0.)
1. Depress S; momentarily; observe that Q < 0.25 volts;

record as V . Repeat for all devices.
oL P

switch (N.O.)
TEST PROCEDUREL:

2. Depress_S; momentarily; observe that a > 2.45 volts;
record Q as VQgy- Repeat for all devices.

3. Depress S, momentarily; observe that Q > 2.45 volts;
record Q as VQOH' Repeat for all devices.

4. Depress_S, momentarily; observe that 6 < 0.24 volts;
record Q as VQOL. Repeat for all devices.




Input Leakage Current at C

TEST TITLE:

D _

CIRCUIT TYPE: LPDTUL 9040

TEST NUMBER: __2

TEST CONDITIONS:

1. Connect circuit as shown.

2. Set electrometer multiplier switch to 0.01.

3. Measurement accuracy *3 percent.

SCHEMATIC:

e
+5.00 volts
+1%

TEST PROCEDURE:

1. Read and record

14
13
12
11
10

~Noun P WN =

electrometer reading as I

LCD’

Keithley
Electrometer
A 600A




CIRCUIT TYPE: LPD'UL S040

TEST NUMBER: _2_
TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

" PARAMETERS READINGS LIMITS DURING TEST

1 10 nA None
LCD

COMMENTS :




CIRCUIT TYPE: LPDD:L 9040

TEST NUMBER: 3

TEST TITLE: Input Currents
TEST CONDITIONS:

1. Connect the circuit shown in the following sequence:
Pin 7, Pin 14, others.

2. Pin 1 should be grounded except when measuring ICP’

3. Measurement accuracy *2 percent.

SCHEMATIC:
+5.00 volts
N N\ —
__E 7 1 14 7 - +l%
— 2 13 -
. 3 12
é f———— 4 11
I 7 5 10
! 6 °
Data 7 8
System 100 Q
DVM 0.1% —_ .

l a—tee
— —

— . .

TEST PROCEDURE;:

1. Record current as I .
CD
2. Connect DVM resistor combination to Pins 1 and 11 in succession.

Record current as ICP’ ISD'



TEST PROCEDURE CCNTINUED:

e

APPROXIMATE READINGS AND LIMITS EXPECTED

" PARAMETERS

CIRCUIT TYPE: LPDTuL S04C

TEST NUMBER:

3

]

READINGS LIMITS DURING TEST
ICP 0.10 mA 0.31 mA
ISD 0.100 mA 0.31 mA
ICD 0.100 mA 0.31 mA

COMMENTS :




TEST TITLE:

Resistance

CIRCUIT TYPE:

LPDTIL 9040

TEST NUMBER:

TEST CONDITIONS:

SCHEMATIC:

Connect the circuit shown.

Set_Keithley electrometer to 0.003 multiplier and

1072 ampere range.

Measurement accuracy #5 p

ercent.

Keithley
Electrometer
600A

TEST PROCEDURE:

il

—

N P WN

14
13
12
11
10

Data
System
DVM

Adjust Vy until current reading on Keithley is 107 amperes.

4
Set exponent on data system to 10 .

Record V

X

as resistance.

A



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

T e s UV

CIRCUIT TYPE: LPDTuL 904

TEST NUMBER:

————

PARAMETERS

READINGS

LIMITS DURING TEST

15 K

CO:MENTS :

None



Inputs

TEST CONDITIONS:

TEST PLAN FOR SN 54120

©
é Vee
(1) O—jT‘g)\\“‘“*“ ~® Qutput
(12) I
(13) 1%
(16)\° - Gnd
P ~ (11)

l. Pin 4 - 5.0 volts.

2. Pin 11 - ground.

3. Temperature 25 C.

TEST PARAMETFERS:

L. Output voltage levels (VOH’ \Y

OL)‘

2. quut voltage levels (VIH’ VIL)'

3. Input leakage current.

4. 1Input drive current.

5. Power supply current.

6. Propagation delay.



CHARACTERIZATION PLAN

CIRCUIT TYPE: SN541.20

o PR PP R

Engincer: L.J.P.

L DY APPL U

BASIC CONDITIONS NOTES
VCC = 5.0 volts on Pin 4 VMIN ONE‘= 2.40 volts
d Pin 11 = 0. .
Ground Pin VMAX ZERO 0.30 volts
Temperature 25 C
APP
! PARAMETER TEST CONDITIONS
Output voltage levels 1 At fan-out of 10 (R, =4 KQ).
. = 0. 1ts.
ror Yo Yin = D70
or Vor» Vi = 2.0 volts.
Input voltage levels 2 At fan-out of 1 (Ry = 40 KQ) .
VONE’ VZERO -For VIH’ Vout i 2.48 voi:s.
. For Vyy, Vou¢e = 4+ volts.
Input leakage current 3 Input voltage of 5 volts.
Input drive current 4 Input current with input connected to
ground through 100 Q.
Power supply current 5 Current required to supply gate at zero and
one level.
Propagation delay 6 Average dclay between input and output of
gate while at fan-out of 10.

Date: July 15, 15067



CIRCUIT TYPE: LPDTuL 2040

TEST NUMBER: __ 5 .

TEST TITLE: Propagation Delay

l TEST CONDITIONS:

’ 1. Clock pulse #4.5 volts, 500 nsec, 1 MHz.

2. Use TI No. 6509X pulse generator, and terminate both
ends of cable (RG62) in 93 (.

3. Measurement accuracy *5 percent.

SCHEMATIC: ‘ 4 K 5%
To oscilloscope AAAN
ulse -
rator Fa) i, 1 14 :>;+5.00 +1% volts
) i93§' 93 —— 2 13
’ 0 Q 3 12 .
1 L 4. 11 4 K 5%
J_;_____L__. 5 10
o o—— 6 S Q
—fii— | :IL oscilloscope

TEST PROCEDURE:

1. Measure and record tDR and tDF as defined on following page.

2. i1t i g . .
Decrease Vcl,untll toggle action stops Record VCI as VMIN cl

3. Determine and record minimum clock amplitude for toggle.



CIRCUIT TYPE: LPDTUL 504C

TEST NUMBER: _35_

TEST PROCEDURE CONTINUED:

toF
APPROXIMATE READINGS AND LIMITS EXPECTED
T PARAMETERS READINGS { LIMITS DURING TEST
tDR 90 nsec
tDF 150 nsec None
VMIN cp 1.3 volts
VMIN cl 1.2 volts

COMMENTS :




CIRCUIT TYPE: SN541L20

TEST NUMBER:

TEST TITLE: Output Voltage Levels (Vgy, Vor,)

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *2 percent.

SCHEMATIC:

14
13
12

:L
=" 4 x 5%
I

1 -

¢>—~/\/\z‘—-l_—
_I- Data 8 -
System o

B DVM

HP3440M v

,,
~Nouvn S WON -
o

[N oW

‘ - / +5.00 volts *1%
TEST PROCEDURE:

1. Adjust v, for 2.00 volts.

1
2. Record DVM voltage as VOL'
3. Adjust Vl for 0.700 volts.
4. Record DVM voltage as V

OH’



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

- B e SR U —

CIRCUIT TYPE:

SN54120

TEST NUWMBER: _ 1

COMMENTS :

PARAMETERS " READINGS LIMITS DURING TEST
VOL 0.100 volts 0.3 volts
VOH 5.00 volts 2.4 volts




CIRCUIT TYPE: _SN54120

TEST NUMBER:

TEST TITLE: Input Voltage Levels (Vyy, Vi)

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *2 percent.

SCHEMATIC:

5 1 14—
__T_ 2 13 4
Data ~_ |40k 5%’ 12
) T — 4 11
System} y L L AaAmA—d | 5 10
DVM 1 =
6 g
' 7 8 —
_I_ HP . 5 .
—- 344 0A -
Vx “l: R

+5.00 volts %19
TEST PROCEDURE:

i for VX

2. Record Vl as VIH'

1. Adjust V 0.50 volts (stable).

2.40 volts (stable).

i

3. Adjust vy for VX

Daoarcrnrd U ne U
FANSA VRO I | @O v .
1 IL

i~



CIRCUIT TYPE: SN541.20

TEST NUMBER: :
TEST PROCEDURE CONTINUED:
APPROXTMATE READINGS AND LIMITS EXPECTED ‘
"PARAMETERS " READINGS LIMITS DURING TEST
VIH 1.5 volts 2.0 volts
VIL 0.5 volts 0.7 volts

COMMENTS :




CIRCUIT TYPE: _SN54L20

TEST NUMBER: 3

TEST TITLE: Input Leakage Current

TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *2 percent.

SCHEMATIC:
1 14
2 13 ¢
10 X 0.1% 3 12
— A\ & 4 11 A
C
Data ? é p—
System .
DVM
——— ¢
TEST PROCEDURE: \/ +5.00 velts %1%

1. Read and record DVM reading as IL. I. =V x 10



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPLCTED

20

CIRCUIT TYPE: SN54L

TEST NUMBER:

COMMENTS ¢

© PARAMETERS READINGS LIMITS DURING TEST
1 50 A None
L 1




TEST TITLE:
TEST CONDITIONS:

Input Drive Current

CIRCUIT TYPE: __ SN541.20

TEST NUMBER:

SCHEMATIC:

.

Connect circuit below in the following sequence:

Pin 11, Pin 4, others.

Measurement accuracy %2 percent.

TEST PROCEDURE:

1.

v,
f

3 100 Q
0.1%

14
13
12
11
10

= +5.00 volts *1%

Vv

+5.00 volts *1%

Read DVM as input drive current, Iin




CIRCUIT TYPE: SN54120

TEST NUMBER: 4

TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

P .~ e

PARAMETERS READINGS LINITS DURING TEST

L 0.10 mA 0.18 mA
in .

COMMENTS :



CIRCUIT TYPE: _SN54120

TEST NUMBER: 5

TEST TITLE: Power Supply Current

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *2 percent.

| SCHEMATIC:

14
13
12
11
10

S

8

100 Q 0.1%
15,00 <= <
volts *1%

Data
System
DVM

~N oW N

B bt s e K i T A 0 A S @ il e S el S

TEST PROCEDURE:

1. Set VX to zero and record current as ICC

B

2. Set V_, to 5.00 volts and record current as IC

X co’



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: SN541.20

TEST NUMBER: :

PARAMETERS READINGS LIMITS DURING TEST
0.1 )

ICCO 5 mA 0.29 mA

ICCl 0.07 mA 0.11 mA

COMMENTS :




TEST TITLE:

CIRCUIT TYPE: SN>4120

TEST NUMBER: 6

Propagation Delay

TEST CONDITIONS:

1. 1Input pulse: amplitude +4.5 volts, pulse width
500 nsec, 1 MHz.

2. Use TI No. 6509X pulse generator. Terminate both ends
of cable (RG62) in 93 Q.

3. Measurement accuracy *5 percent.

/‘\ +5.00 volts *1%

SCHEMATIC:
To oscilloscope
A
O 1 14
i 2 13
— 3 12 4 X 5%
= ds 4 11
Pulse +ii;)0 volts Z 12 o =
Genera- e 7 é i To
tor - oscilloscope

1

—

L R

TEST PROCEDURE:

Measure and record tDL and tDF as defined on following page.



TEST PROCEDURE CONTINUED:

CIRCUIT TYPE: SN34120

TEST NUMBER: __ 6

VOUT 4\
1.5v
SN
|
—_— ! —
: I
1.5v |
VIN \'f [ 1
L
[
[ !
—_—
tDR

APPROXIMATE READINGS AND LIMITS EXPLCTED

e o

LIMITS DURING TEST

COMMENTS:

PARAMETERS READINGS
3 None
tDF 0 ns
None
tDR 30 ns

i — i & P~ v



TEST PLAN FOR SN 54171 FLIP-FLOPS
oV

“4)

CC

—AAV—0
—AN—I
—AN-<
—W—

Preset o——2

(3)

TEST CONDITIONS:

1. Pin 4 - 5.00 volts.

% Gnd
(11)

2, Pin 11 - ground.
3. Pin 5 - open.

4. ‘Temperature 25 C.

TEST PARAMETERS :

1. Output-voltage levels (Q 6 both VH’ VL).
2. lLeakage current (PRESET and Rl).

3. Input currents.

4. Power supply current.

5. Propagation aelay.

6. Minimum clock amplitude.

7. Minimum input onc voltage.



CHARACTERIZATION PLAN

CIRCUIT TYPE: SN 54171

BASIC CONDITIONS | NOTES
Vec = 5 volts on Pin 4 Vyax zgro = 0.3 volts
Ground on Pin 7 VMIN ONE = 2.4 volts
Pin 11 open Standard clock pulse: 4.5 volts,
Temperature 25 C 500 nsec, 1 MHz

APP
PARAMETER TEST CONDITIONS

Output_one voltage for 1 At fan-out of 10 (RL =4 KQ).
Q and Q
Output_zero voltage for 1 At fan-out of 10 (RL =4 KQ).

Q and Q

Leakage current at PRESET
and Rl

2 5 volts at PRESET and R
to ground.

| measure leakage

Input current at PRESET

and Rl

3 Current when respective terminals are
grounded .

e sy W e

o e 8+ et e e i S S D AV M L B R 1

e o rona

stops.,

Power supply current 4 Current load to power supply.

Propagation dclay 5 Delay between input and output at fan-out
of 10.

Minimum clock amplitude 5 Reduce clock amplitude until toggle action



CIRCUIT TYPE: SN 54171

PARAMETER

:

ATY,
EST

CONDITIONS

Minimum input

one voltage R,, S

1’ 71

Reduce R, and S
action s%ops.

1 voltage until toggle

ENGINEER

REVISIONS:

LI -

DATE  Aygust 10,1967




vinLull 1104, oly T had

L

TEST NUMBER:

TEST TITLE: Output Voltage Levels Q and Q
TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *2 percent.

.

+5.00 %1% volts

SCHEMATIC:
4 K 5% 4 K 5%
1 14
2 13
C JE 3 12 = q
+5.00 volts < >— 4 11 \J 3
+1% N5 10 : > Q
6 9
7 8
f J( il =

TEST PROCEDURE:
1. Close S; momentarily; observe that @ < 0.3 volts; record Q as
VQOL. Repeat for all devices.

2, Close Sy momentarily; observe that 6 > 2.4 volts; record Q as
VQOH. Repeat for all devices.

3. Close S, momentarily; obscrve that Q > 2.4 volts; record Q as
VQOH' Repeat for all devices.

4. Close Sy momentarily; observe that 6 < 0.3 volts; record Q as
VQO]. Repcat for all devices.




CIRCUIT TYPE: SN 54L71

TEST TITLE: Input Leakage Currents

TEST CONDITIONS:

TEST NUMBER: y

§ Data
10 K System

1. Connect circuit below in the following sequence:
Pin 11, Pin 4, others.
2. Scan all devices before changing conditions.
3. Measurement accuracy *3 percent.
SCHEMATIC:
1 14
2 13
3 12
+5.00 < 4 1
volts 1% 5 10

6 J y
7 8 0.1%

TEST PROCEDURE:

2.

3.

Scan all devices. Record current as IL

Record current as I

DVM

R1°

Place resistor DVM combination on Pin 3.

L PRESET®



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

.

PARAMETERS

CIRCUIT TYPE:

SN S4L71

TEST NUMBER: 1

——— g

"READINGS LIMITS DURING TEST
V011 Q, 6 5.00 volts 2.4 volts
VOL Q, 6 0.100 volts 0.3 volts
COMMENTS :

Sct power supply voltage with DVM to 1.0 percent of nominal value.




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCULT TYPE: SN 54171

TEST NUMBER:

2

e g & e e a e =

e

PARAMETERS READINGS LIMITS DURING TEST
e e e
10 pA None
Lir1 F
20 A None
IL PRESET H

COMMENTS :

e




Cikluil 1104, wix Sl L

TEST NUMBER: _ 3.

TEST TITLE: Input Currents

TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy #*3 percent.

SCHEMATIC:

1 14 -»Tﬁ
2 13
3 12
+5.00 volts=z 4 - 11 Data
. = 4 100 Q
+1% 5 10 0.1% > System

6 s DVM
7 LN

1 U —L

TEST PROCEDURE:
1. Scan all devices and record current as IR]'

2. Place resistor DVM combination on Pin 3.

3. " ] :nt & X e
Record current as IPRESET




CIRCUIT TYPE: SN 541,71

TEST NUMBER: __3_

TEST PROCEDURE CONTINUED:

L7
“
.
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS T LIMITS DURING TEST o
0.10 mA 0.36 mA

I,
R IPRESET

—~—a—

COMMENTS :




UCinCULL 1IP4, Wiy LS L S

TEST NUMBER:

“* CEST TITLE: Power Supply Current

TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 11, Pin 4, Pin 5.

2. Measurement accuracy *3 percent

SCHEMATIC:

1 14.
2 13
100 Q 0.1% 3 12
45.00 voltse= “ 11
*1% 5 10
Data 6 J
7 8

System

DVM T
B

TEST PROCEDURE:

1. Scan all devices and record current as ICC'




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

[ e s e e s,

CIRCUIT TYPE: SN 54L71

TEST NUMBER:

4

—— s

PARAMETERS

READINGS

LIMITS DURING TEST

cc

o o e

0.30 mA

0.76 mA

COMMENTS ;

= ame
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TEST NUMBER: _5

TEST TITLE: Propagation Delay; Minimum Clock Voltage; Minimum Tnput Voltage

TEST CONDITIONS:

1. Clock pulse +4.5 volts, 500 nsec, 1 MHz.

2. Use TI No. 6509X pulse generator. Terminate both ends
of cable (RG62) in 93 (.

w

Measurement accuracy *5 percent.

4.4 K 5%
ANV \—-
To oscilloscope '
SCHEMATIC:
93 Q L ' -
Pulse 1 14
Genera- —0 N 2 13 Q
tor i +5.00 V L- 3 12 4 O——=>
+19, 5 10 - oscilloscc
e 6 S )
T 8 I
+4.50 volts —— e '
_L L K SY
— AN

TEST PROCEDURE:

1. Measure and record tj, and ty,, for Q as defined on
following page.

2. Determine minimum clock amplitude for toggle.
3. Close S.

10 2Creas i1l ogele ‘c..; 3 1 Q¢ wrd as .
| Decrease VS until toggle fails and recorc VS a VNlN g




TEST PROCEDURE CONTINUED:

CIRCUIT TYPE:

SN 54L71

TEST NUMBER: _ O

APPROXTMATE READINGS AND LIMITS EXPECTED

[ e et e

b e e iy

P&kAMETERS READINGS LIMITS DURING TEST
tDF 30 ns
tDR 60 ns None
VMIN CPp 1.3 voits
VMIN S L3 volts

COMMENTS :

-tk s a4 Y



TEST PILAN FOR RD 310 GATES

(L) V

CcC

Output
(1) o—F (6)
(2) o 13- — ¥ {!
(4) O—2
(5) © 12
(3) © ! ~ (7)

Gnd

TEST CONDITIONS:

1. Pin 14 - 5.0 volts.
2. Pin 7 - ground.

3. Temperature 25 C.

TEST PARAMETERS:

1. OQutput voltage levels (V v

OL)'

In’ VIL)'

on’

2. Input voltage levels (V
3. Input lecakage current.
4. Input drive current.

5. Diode forward voltage.
6. Resistance.

7. Propagation delay.




CHARACTERIZATION PLAN

CIRCUIT TYPE: RD 310
BASIC CONDITIONS NOTES
\Y = 5.00 volt Pin 14 =3,
ce v s on Pin VMIN ONE 3.7 volts
Ground Pin 7 = 0.4
1 VMAX ZERO 0.45 volts

Temperature 25 C

R L TR e T

Engineer: L.J.P.

APP
PARAMETER {EST CONDITIONS
Output voltage levels 1 At fan~out 5 (R. = 360 Q).
VONE’ VZERO For VOH’ Vin = 0.8 volts.
For V.., V., = 2.2 volts.
OL in
Input voltage levels 2 At fan-out 1 (R, = 1.8 KQ).
VONE’ VZERO For VIH’ VOut = 0.45 volts.
For V__, V = 3.70 volts.
IL out
Input leakage current 3 Reverse current in diode.
Input drive current 4 Input grounded through 100 (.
Input diode forward 5 Diode forward voltage at forward current
voltage of 2.5 mA. '
Resistance 6 Resistance between Pin 3 and Pin 14.
Propagation delay 7 Average delay between input and output of
gate while at fan-out of 5.
.

Date: July 15, 1967




CIRCULY 1YPh? NNy DLy

TEST NUMBER: ]

TEST TITLE: Qutput Voltage Levels (Vou, Vor)

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.

2. Measurement accuracy *2 percent.

SCHEMATIC:
5 1 14 = +5-90 volts

2 13 +19,

3 12

360 QQ 4. 11

— 1% 5 10

A" 6 g

— 7 8

X B Data
Sys tem b
DVM

R

—

TEST PROCEDURE:

1. Set VX to 0.800 volts. Measure and record VOH on all circuits.

2. Sct VX to 2.20 volts. Measure and record VOL on all circuits.




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

N e

CIRCUIT TYPE: RD 310

TEST NUMBER:

PARAMETERS i READINGS
VOH 5.00 volts
.VOL 0.25 volts

LIMITS DURING TEST

-1

3.90 volts
0.45 volts

COMMENTS::




TEST TITLE:

Input Voltage Levels (Viy, Vyy)

LN OV A4 L L dd. B o i

e b oot

[ Y

TEST NUMBER:

———

TEST CONDITIONS:

SCHEMATIC:

Connect the circuit below in the following sequence:

Pin 7, Pin 14, others.

Measuremecnt accuracy *2 percent.

]

o

1.8
P LY A

|
|

HP3440A

TEST PROCEDURE:

Data
Sys tem
DVM

Ad just VX for 3,70 volts on HP3440A and record V

Ad just Vy for 0.45 volts on HP3440A and record VX as V

e

~Non W N

14
13
12
11

10

L
J;

= +5.00 volts

X

1%

as VlL'

IH'



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

B8 M o ot e

COMMENTS::

I

CIRCUIT TYPE: RD 310

TEST NUMBER: __ 2

] PARAMETERSV READINGS LIMITS DURING TEST
Vv 0.30 volts 0.80 volts
IH
AV 1.40 volts 2.2 volts
1L




C1lRCULYL 1Yris: R 31V

TEST NUMBLR: :

—

TEST TITLE: Input Leakage Current

TEST CONDITIONS:
1. Use Keithley Model 600A electrometer. Set multiplier
to 0.01 (current range).

2. Mecasurement accuracy #3 percent.

SCHEMATIC:

+5.00 volts
+1%

14
13
12
11
10

i

Electrometer

Nt PWON

TEST PROCEDURE:

1. Record current as IL-




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

e e e pan

CIRCUIT TYPE:

RD 310

TEST NUMBER: 3

et h At

PARAMETERS

READINGS

LIMITS DURING TEST

-9
10 amperes

None

COMMENTS :




LinLbblill Lirh. N

TEST NUMBER:

TEST TITLE: Input Drive Current
TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.

2. Measurement accuracy %3 percent.

SCHI'MATIC:
1 14—
2 13 +5.00 volts
3 12 +19
4 11 T
360 Q 1% 5 10
+5.00 volts << vV 6 S _L___
+1% 7 8
e 100 U Data
0.19 | System
- DVM
TESY PROCEDURE: ':‘.:_

1. Record input drive current I,
i




TEST PROCEDURE CONTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

i s s e e

CIRCUIT TYPE: RD 310

TEST NUMBER: _4&

PARAMETERS

e S ——

READINGS

in

b S ettt e e,

COMMENTS :

0.150 mA

LIMITS DURING TEST

None

e A s = - e o o 4 ey YA S s TR S Y



vinLulLl L1l L

TEST NUMBER: <

—

TEST TITLE: Input Diode Forward Voltace
TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 7, Pin 3.

2. Measurement accuracy *5 percent.

SCHEMATIC:
HP344 0A .
] ! 14
1 . 8 K 5% _‘T' 2 13
A —1 3 12
4 11
5 10
A p c
— VX 7 8
- System
. DVM
TEST PROCEDURE: -

1. Adjust VX until current in ammeter is 2.5 mA.

2. Record DVM reading as VDF'




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

S U

P o s e

PARAMETERS

CIRCUIT TYPE: RD 310

TEST NUMBER: __ 5.

READINGS

LIMITS DURING TEST

b ot e e s

COMMENTS :

DF

0.7 volts

None

o 0 . e o e e v e i R A 5
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TEST NUMBER: ___!

TEST TITLE: Resistance
TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 3, Pin 1l4. i

2. Set electrometer to 0.003 multiplier.

3. Measurement accuracy x5 percent.

SCHEMATIC:
1 14 o A Keithl
2 13 I Electr
3 12 Data eter 6
& 11 System 1£7
5 10 DVM
6 9 ﬁ
7 =
st ot e o - — v .
. X 7ﬁ:’
R e,

——

—

TEST PROCEDURE:

1. Set VX until electrometer reads 0.1 mA.

3
2. Set exponent on data system to 107.

3. Record DVM reading as R.




TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

P e e e o

CIRCUIT TYPE:

TEST NUMBER: 6

RD 310

PARAMETERS

READINGS

LIMITS DURING TEST

e

1.8 K

None

COMMENTS :

B R e TR




CIRCULL 1Yrbims

TEST NUMBER:

TEST TITLE: Propagation Delay

TEST CONDITIONS:

1. Input pulse: amplitude +4.5 volts, 500 nsec, 1 MHz.

2. Use TI No. 6509X pulse gencrator. Terminate both ends of cable

(RG62) in 93 Q.

3. Measurement accuracy *5 percent.

SCHEMATIC: 360 G 1%
VAAA

B a) S 1 14 | 2. +5.00 volts
A 2 13
- 3 12
Pulse 4 11
Generator 5 10
: 6 9
7

| v _f

To cscilloscope

TEST PROCEDURE:

1.. Measure and record propagation delay t and t ., as defined
- . DR DI
on following page.

+1%



TEST PROCEDURE CONTINUED:

CIRCUIT TYPE:

RD 310

TEST NUMBER: __ 7

Nl
A

APPROXTMATE READINGS AND LIMITS EXPECTED

[r s e e e e

D

b

m———

PARAMETERS READINGS LIMITS DURING TEST
tDR 8 ns None
tDF 10 ns None

COMMENTS :

N —————. g 5% D

e



TEST PLAN FOR RD 321 FLIP-FLOP

()
o Vec

3 5

N D S
(12) o— (13)

14 Are
CONTEN an
GND

r{a .__-._;',—-fw»] =0 RC ( 1)

TEST CONDITIONS:

1. Pin 4 - 5.0 volts.
2. Pin 11 - ground.
3. Pin 14 - open.

4.  Tempcrature 25 C.

TEST PARAMETERS:

1. oOutput voltage levels (Q, Q) Vi \Y

L

2. lLeakage cwrent at RD'
3. Input current at RD’ RC’ CP.
4. Resistance.

5. Propagation delay.

6. Mininum clock amplitude.




CHARACTERTZATION PLAN

CIRCUIT TYPE: _RD 321
BASIC CONDITIONS |y NOTES

Vo = 5 volts on Pin &4 VMAX ZERO = 0.45 volts

ground on Pin 11 VMIN ONE = 22 volts
- Pin 14 open standard clock pulse: 4.5 volts,

Temperature 25 C 500 nsec, 1 MHz
T APP

PARAMETER EST CONDITIONS

S

Qutput one voltage for Q 1 At fan-out of 5 (RL = 360 Q).

and Q.

Output zero voltage for Q 1 At fan-out of 5 (RL =

and Q.

2 5 volts at RD; measure leakage to Pin 4,

Input leakage current

at RD

et R S

3 Current when respective terminal is grounded.

Input zero currents at

RC, RD.

4 Current when clock terminal is grounded.

Input zero currents at CP.

e M___________,______*__,_,____~__“____.~__~_,__,_,~_
Resistance. 5 8 KO resistor between Pins 4 and 3.
Propagation Delay. 6 Delay between input and output of fan-out

of 5.

s L AR M omh

e e 2 S 34,3,




CIRCUIT TYPE: RD 321

T l AT,
PARAMETER FEST CONDITIONS
Minimum clock amplitude 6 Reduce clock amplitude until toggle action
stops.
ENGINEER L.J.P. . ___ DATE __ August 15, 1967
REVISTONS:




! TEST TITLE:

CIRCUIT TYPE: RD 321

TEST NUMBER:

Output Voltage levels Q, 6

TEST CONDITIONS:

‘ SCHEMATIC:

= Voes—

TEST PROCEDURE:

Connect the circuit below in the following sequence:
Pin 11, Pin 4, others.

Resistors are 360 Q *5 percent.
Power supply (VCC) set to 5.00 #1 percent.

Measurement accuracy *2 percent.

cC

NV PN
—
O =

Switch S1 (N.c.)

>

4

Observe voltage at Q. If Q> 0.45 volts momentarily open
S, as necessary to insure that Q is at logic zero.

1
Record voltage as VQOL on Pin 12 and record voltage on Pin 13
as .
® Vo
Remove grouuds from Pin 1 and ground Pin 3.
Repeat Step 1 for Pin 13.
Record voltage on Pin 12 as VQOq. Record voltage on Pin 13

as VQOL.

DVM




TEST PROCEDURE CONTINUED:

o~ - R oy

APPROXTMATE READINGS AND LIMITS EXPECTED

CIRCULT TYPE:

TEST NUMBER:

"PARAMETERS "READINGS
Q .2 :
VOL 9, Q 0.25 volts
, _
Vg @ Q 5.00 volts
COMMENTS :

LIMITS DURING TEST

RD 321

e

0.45 volts

2.5 volts

Set power supply voltages to 1 percent of nominal value.




TEST TITLE:

Diode leakage Current

CIRCUIT TYPE: ._RD 321

TEST NUMBER:

TEST CONDITIONS:

SCHEMATIC:

Keithley
Electrometer
600A

TEST PROCEDURE:

1.

Connect circuit below.

Set electrometer multiplier to 0.0l.

Measurement accuracy *3 percent.

NP WN

14
13
12
11
10

> +5.00 +17% volts

Record current as I

L RD’

2

——




TEST PROCEDURE CCNTINUED:

APPROXTMATE READINGS AND LIMITS EXPECTED

(e

PARAMETERS

CIRCUIT TYPE: RD 321

TEST NUMBER:

READINGS

LIMITS DURING TEST

10-9 amperes

None

COMMENTS :




TEST TITLE:
TEST CONDITIONS:

CIRCUIT TYPE: RD 321

TEST NUMBER:

Input Currents

1.

2.

Connect circuit below in the following sequence:
Pin 11, Pin 4, others.

Measurement accuracy *3 percent.

SCHEMATIC:
1 14
2 13
3 12
4 11
lOO,Q +5.00 Vv 5 10 l
0.1% +17 —
Data - 6 9
System 7» 8
DVM N
TEST PROCEDURE:
1. Measure current.at Pin 1 and record as Iin RC®
2. Move meter combination to Pin 14; record current as

Iin RD’



TEST PROCEDURE COXNTINUED:

APPROXIMATE READINGS AND LIMITS

CIRCUIT TYPL: RD 321

TEST NUMBER:

EXPECTED
T PARAMETERS READINGS LIMITS DURING TEST
IRD 1.30 mA £ 1.76 mA
0.95 mA < 1.01 mA
Tre

COMMENTS::

e s  ——— —n D Y ST



TEST TITLE:

CIRCUIT TYPE: RD 321

TEST NUMBER:

Clock Input Currents

TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 11, Pin 4, others.

2. Measurement accuracy *3 percent.

SCHEMATIC:

1 14

n e 2 13

3 12

= 4 11 |

Data +5.00 V| 5 10 l
System 100 O 1%, 6 S -

DVM g 0.1% B 7 8

TEST PROCEDURE:

1. Measure and record current at Pin 2 as ICP'



TEST PROCEDURE CONTINUED:

APPROXTMATE READINGCS AND LIMITS EXPECTED

CIRCUIT TYPE: RD 321

TEST NUMBER:

¢

T PARAMETERS READINGS LIMITS DURING TEST B
Top 1.20 mA 1.54 mA

COMMENTS ¢




TEST TITLE:

CIRCUIT TYPE: RD 321

TEST NUMBER:

Resistance

TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 4, Pin 3.
2. Set Keithley electrometer to 0.003 multiplier and 10—1 current
range. ‘
3. Measurement accuracy *5 percent.
SCHEMATIC:
1 14
2 13
| 3 12
Keithley 4 11
Electrometel > 10
600A 6 9
7 8
_l_ Data

TEST PROCEDURE:

System ’//++fd12;?

DVM } '

e 1=
L X ;

—

Ad just VX until electrometer reads 10._4 amperes.

Set data system DVM to exponent 103.

Record VX as R.



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

CIRCUIT TYPE: RD 521

TEST NWMBER: _ 2.

COMMENTS:

PARAMETERS READINGS LIMITS DURING TEST
R 8 KO None



TEST TITLE:

_ Propagation Delay

CIRCUIT TYPE: _RD 321

TEST NUMBER: 6

TEST CONDITIONS:

SCHEMATIC:

To oscilloscope

1. Clock pulse +4.50 volts, 500 nsec, 1 MHz.

2. Use TI No. 6509X pulse generator.
cable (RG62) in 93 Q.

3. Measurement accuracy 5 percent.

Terminate both ends of

= +5.00 +17% volts

360 QO

5%

N

)

Pulse
Gener-
ator

il

-

+5.00
+17, V

NN WON e

14
13
12
11
10

A

~—

hd

ik

TEST PROCEDURE:

~ To
oscilloscope

1. Measure and record delay times as defined on the following

page.

2. Determine minimum clock amplitude for toggle.




TEST PROCEDURE CONTINUED:

CIRCUIT TYPE: RD 321

TEST NUMBER: i

APPROXIMATE READINGS AND LIMITS EXPECTED

— - —— —— —— o o—

COMMENTS :

B
PARAMETERS READINGS LIMITS DURING TEST
tDR 10 ns None
tDF 30 ns None




TEST PLAN FOR EQUIVALENT CIRCUIT STUDY

CIRCUIT TYPES:

Fairchild DTL962 Gates
Radiation 242 Gates
Philco PLS62 Gates
Motorola SC1253 Gates

TEST CONDITIONS:

1. Pin 14 - 5.0 volts.
2. Pin 7 - ground.

3. Temperature 25 C.

TEST PARAMETERS:

Input drive current.

Resistance.

S B WN

Propagation delay.

« Output voltage levels.
Input voltage levels.

Input leakage current.

)
O——.‘Q——*ﬂ

“)

o—4——

)

AAN
%A

(R

Gnd

(7)
Motorola MC962 Gates
Motorola Dielectrically Isolated Gates
Texas Instrument SN15962 QGates




CHARACTERIZATION PLAN

CIRCUIT TYPE: 562
BASIC CONDITIONS | NOTES

= 5.0 i =2,
VCC 5.0 volts on Pin é VMIN ONE 2.50 volts

d Pi = 0.
Ground Pin 7 VMAX ZERO 0.45 volts
Temperature 25 C

APP
PARAMETER TEST CONDITIONS

Output voltage levels

VONE’ v

Input voltage levels

\ » V

ONE’ 'ZERO®

At fan-out of 8 (Ry, = 470 Q).

For V. ., V, = 1.10.
OH in _
For VOL’ Vin =1.9.

At no load.

§Z§ SIH’ zout
IL’ " out

0.45 volts.
= 2.50 volts.

]

Input leakage current

Reverse current in diode.

e o e A —— & W

Input drive current

Input grounded through 10 Q.

Resistance

Resistance between Pin 14 and Pin 6.

Propagation delay

Average delay between input and output

gate at fan-out of 8.

J e e ettt

Engincer: L.J.P.

Datc: July 22, 1967




CIRCUIT TYPE: 962

TEST NUMBER:

TEST TITLE: Output Voltage Levels (Vou, Vqr)

TEST CONDITIONS:

1.

2.

SCHEMATIC:

Connect the circuit below in the following sequence:

Pin 7, Pin 14, others.

Measurement accuracy *2 percent.

TEST PROCEDURE:

+5.00 volts
217 N

470 G 5%

14 b——=> +5.00 volts
13 +1%

12
11
10

Data

system | DVM ~—t1

Adjust VX to 1.90 volts.

VOL'

Adjust V
Vo'

X

to 1.10 volts.

Scan all devices and record data as

Scan all devices and record data as

S



CIRCUIT TYPE: 962

e — e et

TEST NUMBER: 1

TEST PROCEDURE CONTINUED: |

APPROXTIMATE READINGS AND LIMITS EXPECTED

[T ——

PARAMETERS READINGS T LIMITS DURING TEST
VOL 0.25 volts ' 0.4 volts
VOH 5.00 volts 2.6 volts




v

TEST TITLE:

CIRCUIT TYPE: 962

TEST NUMBER: 2

Input Voltage Levels (Vyy, Vi)

TEST CONDITIONS:

1. Connect circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy *2 percent.
SCHEMATIC:
1 14 f————=> +5.00 volts
2 13 1%
° 3 12
4 11
5 10
6 9
Data / 8
— System HP
DVM 3440A
A
X DVM

= 1

TEST PROCEDURE:

~1_ -

—

Ad just Vy for an indication of 2.50 volts on the HP3440A.

Record VX as VIL'

Adjust V, for an indication of 0.45 volts on the HP3440A.

Record VX as VIH'



TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

o o e == s

CIRCUIT TYPE: 962

TEST NUMBER: _2.

PARAMETERS [ READINGS LIMITS DURING TEST
VIL 1.3 volts 1.1 volts
VIH 1.4 volts 1.9 volts

COMMENTS :




CIRCUIT TYPE: 962

TEST NUMBER: 3

S e

TEST TITLE: Input Leakage Current

TEST CONDITIONS:

1. Use Keithley Electrometer Model 600A. Set multiplier to
0.01 (current range).

2. Measurement accuracy *3 percent.

SCHEMATIC:

1 14

2 13

+5.00 V < 3 12

+19 4. 11

5 10

6 9

Electrometer 7 8

TEST PROCEDURE:

1. Record current as IL.



CIRCUIT TYPE: 962

A —————— el

TEST NUMBER: ___-
TEST PROCEDURE CONTINUED: I

APPROXTMATE READINGS AND LIMITS EXPECTED

S,

PARAMETERS “READINGS ' LIMITS DURING TEST

IL 10_9 amperes None

COMMENTS:




"TEST TITLE:
TEST CONDITIONS:

CIRCUIT TYPE: 962

Input Drive Current

TEST NUMBER:

Connect the circuit below in the following sequence:

Pin 7, Pin 14, others.

Measurement accuracy *2 percent.

1

SCHEMATIC:
1 14
2 13
[ ¢ 3 12
4 11
Data 5 10
< System o 6 ¢
DVM 10 & 0.1% 2

TEST PROCEDURE:

[

Record DVM reading as input drive current Iin

f—————=> +5.,00 V

4

———




CIRCUIT TYPE: 962

TEST NUMBER: 4
TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

 PARAMETERS "READINGS I LIMITS DURING TEST

1. 1.0 mA 1.6 mA
in

COMENTS :




CIRCUIT TYPE: 062

TEST NUMBER:

TEST TITLE: Resistance
TEST CONDITIONS:

1. Connect the circuit below in the following sequence:
Pin 6, Pin 14.

2. Use Keithley Electrometer Model 600A. Set multiplier
to 0.01 (current range).

3. Measurement accuracy *3 percent.

SCHEMATIC:

13
12
11
10

Data
System
DVM

NV EWN

Electrometer e e n

TEST PROCEDURE:

1. Set Vx'until Keithley reads 0.1 mA.
3
2. Set data system exponent to 107.

3. Record VX as resistance, R.



CIRCUIT TYPE: 962

TEST NUMBER:
TEST PROCEDURE CONTINUED:

APPROXIMATE READINGS AND LIMITS EXPECTED

PARAMETERS READINGS LIMITS DURING TEST

R 6 XQ None

COMMENTS::

- e P s e A et e g+ € AR 8



CIRCUIT TYPE: 962

TEST NUMBER: 6

' TEST TITLE: Propagation Delay

TEST CONDITIONS:

1. Input pulse: amplitude +4.5 volts, pulse width
500 nsec, 1 MHz.
2. Use TI No. 6509X pulse generator. Terminate both ends
‘ of cable (RG62) in 93 Q.
|
! 3. Measurement accuracy *5 percent.
|
|
|
|
SCHEMATIC:
To oscilloscope
1 14 - = +5.00 V
2 13 1%
; 6—- 3 12
1 . 11
" 5 10
- Pulse 6 9
Gener - 7 8
1 ator l _
| L - 470 Q 5%
| To .
oscilloscope <= < 425

TEST PROCEDURE:

1.

7

Measure and record propagation delay as tDR and tDF as
defined on the following page.



TEST PROCEDURE CONTINUED:

CIRCUIT TYPE: 962

TEST NUMBER:

¢

—

1
A
—

|

—— —— o — —

g
i

DR

APPROXIMATE READINGS AND LIMITS EXPECTED

] PARAMETERS o READINGS LIMITS DURING TEST
tDR 20 ns None
t 50 ns None
DF

COMMENTS:




APPENDIX II

MONITORING AND TEST CONFIGURATIONS DURING IRRADIATION




APPENDIX II

MONTTORING AND TEST CONFIGURATIONS DURING IRRADIATION

This appendix contains the schematic diagrams and information con-
cerning the procedures used in monitoring the behavior of the circuits during
exposure to the electron radiation environment. The information is arranged
in the same order as for Appendix I.

Amplifier Circuits

L. Fairchild pA709

2. National Semiconductor IM101
3. Amelco 807BE

4. Signetics SE501

Digital Circuits

1. Fairchild LPDTUL9040

2. Fairchild LPDTULI042

3. Texas Instruments SN54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321

6. Radiation, Inc. RD310

7. DTLS62 (Equivalent Circuits)




CIRCUIT TYPE: 1tA709

STATIC
V..: +12.00 £l percent
CC

VBB: ~12.00 £1 percent

SUPPLY VOLTAGES

O-3 second

O_3 second

PULSED:
VCC: +12.0 £5 percent DURATION: 1
VBB: -12.0 %5 percent DURATION: 1
INPUTS
STATIC
l. +22.0 volts 1,
2e :22.0 volts 2e
3s Ground 3:
L, 1 volt rms at 1 KHz L,
PULSED
1, 1.0 volt p to p, 10-3 second at 4 Kiz 3
2.
2e
FATILURE MODES
FAILURE MODE:
1. Gain (output a-c voltage) 1
2. Offset voltage >
« 1 Saturation

3 3,
4, - saturation |

- +.
S5

Se

OUTPUTS

+10.0 voits

EXPECTED

-11.0 volts

+0.10 volts

——

1 volt rms

1.0 volts p

to p

FAILURE LEVEL:

10 percent

change in output volts

+2 volts

+9.5 volts

-9.5 volts




TEST TITLE:

Static Radiation Circuit

CIRCUIT TYPE: PAT709

" TEST NUMBER:

TEST CONDITIONS:

== Input common

—————’L"———€E> +12.00 volts
_iifﬂ*%_€;> NASA Dymec data
20 pf

system

Ground -
Relay No. 1 Open N
Open
Relay No. 2 +22.00 volts R ?
| 9
1 , _ Open
. Relay No. 3 i§
‘ -22.00 volts '
| 9
f Open o
1 Relay No. &4 A-C ‘S —]
\ _ o
! System Relay 5.1 K 5%
SCHEMATIC: >00 pf 1.5 K 5%
1} AAYAY
51 Q 5%
3 e
_J: 1
2
‘ 5.1 K 5%
-nput AAAA- o 3
'common
4 T
51 Q 5%
| - -12.00 volts
TEST PROCEDURE:
1. Scan all devices.
2. Energize Relay No. 1 and No. 2.
3. Scan all devices.
4. Energize Relay No. 1 and No. 3.
5. Scan all devices.
6. Energize Relay No. 1 and No. 4.
7. Scan all devices.

Rad



TEST TITLE:

Pulsed Radiation Circuit

CIRCUILTL

lyre:

YAIUY

TEST NUMBER: Rac

TEST CONDITIONS:

RG58 _
Output _ _____. Line |m——————=- Storage i
ST Driver T T T T T 77 oscilloscope
5.1 K 5%
VWAA—
SCHEMATIC: >00 pf %\',3\'}( o%
51 Q 5% "
_‘[-J\AA/‘———QL
- 1 8 RG58
I TN ">=> Pulsed V
T | cC
5.1 K 5% 2 7 i
TISSAVA o ‘ = :
Pulsed JS—— 3 6 —_i—-—<:_——_—->> Qutput
input 200 pf
HER N 5 ___-]—
51 Q 5% K

K I -

1 |

HE

Pulsed VBB
TEST PROCEDURE:

1. Photograph output voltage waveform from storagce oscilloscope.




CIRCUIT TYPE: IM 101

SUPPLY VOLTAGES

STATIC

v . +
VCC' +12.00 +1 percent
+  -12, +
VBB 12.00 *1 percent
PULSED:
vCC: +12.0 *#5 percent DURATION: 10_3 second
VBB: -12.0 *5 percent DURATION: 10"3 second
INPUTS OUTPUTS EXPECTED
STATIC
1, +22.0 volts 1, +10.0 volts
2e =22.0 volts 2e -11.0 volts
3. Ground 3. 0.10 volt
L, 1.0 volt rms (ac), 1 KHz L, 1.0 volt rms
PULSED
1. 1.0 volt p to p (ac) for 1073 second 1, 1.0 volts p to p
. 4 KHz :
* 2.
FAILURE MODES

FAILURE MODE: FAILURE LEVEL:

1. i - ‘g0
Cain (output a c voltage) - lo_ 10 percent change in output volts

2. Offset voltage 2. 42 volts
30 + i -

Saturation voltage 3¢ 4+9.5 volts
Ll’o - i tao

Saturation voliage L, .9.5 volts
5.




TEST TITLE:

Static Radiation Circuit

CinCULL LYPRS LM 191

TEST NUMBER: R:

TEST CONDITIONS:

Ground |
Relay No. 1 w\w,
Open »
Open
°k\._“_“w_“_____4
Relay No. 2 427,00 volts
= Jnput common
Open
Relay No. 3 _22,00 volts ;:§‘¥ ’ |
Open )
Relay No. &4 AC 1§w&
- 5.1 K 5%
AN~
SCHEMATIC:
|+
510 3 5% 30 pf
1
- 2 ) = +12.00.v
5.1 K 5% . [
< 3 & =
Relay 4 NASA Dymec
common 51 0 5% data system
-12.00 volts
TEST PROCEDURE:
1. Scan ail devices.

2. Energize
3. Scan all
4, Energize
5. Scan all
6. Energize

7. Scan all

Relay No. 1 and No. 2.
devices.
Relay No. 1 and‘No. 3.
devices.
Relay No. 1 and No. 4.

devices.




TEST TITLE: Pulsed Radiation Circuit

CIRCUIT TYPE: LM 101

TEST NUMBER: Ra

d__

TEST CONDITIONS:

Output Line

RG58

<E%ijif———— Driver

Storage

Oscilloscope

SCHEMATIC: J

TEST PROCEDURE:

N

== Pulsed VCC

A%
4441
1 8
2 7
3 6
4 5
Pulsed VBB

Output

.“L_Cb-q-o
/

1. Photograph output voltage waveform from storage

oscilloscope.




CIRCUIT TYPE: 807 BE

SUPPLY VOLTAGES

STATIC

s 4+ +
VCC' +12.00 *1 percent

. - +
VBB' 12.00 *1 percent
PULSED:
Voo +12.0 5 percent DURATION: 107> second
Vygi -12.0 £5 percent DURATION: 1072 second

INPUTS OUTPUTS EXPECTED

STATIC
l. +22.0 volts ls +11.0 volts
2. -22.0 volts 2. =-11.0 volts
3, Ground 3. 0.10 volts
L, 1.0 volt rms 1 KHz L, 1.0 volt rms
PULSED

1., 1.0 volts p to p, 4 KHz for 10-3 second

1., 1.0 volts p top

2

FAILURE MODES

FAILURE MODE: FATILURE LEVEL:

1. Gain (a-c output voltage)

1, 10 percent change in output volts

'2. Offset voltage 2. *2 volts

3, + Saturation

3, +9.5 volts

L, - Saturation

L, -9.5 volts

S




CIRCUIT TYPE: 807 BE

TEST NUMBER: _ Rad
\
|
% TEST TITLE: Static Radiation Circuit
TEST CONDITIONS; Ground £§$R‘
! Relay N?. 1 Open .
| — Open 4&§§‘F
‘ Relay No- 2 125,00 volts |
= TInput common
; L, Open o,
. Relay No. 3 _-22.00 volts o
|
———oeen S
Relay Nof 4 AC R
System Relays
 SCHEMATIC: AMAA
5.1 KX 5%
1 K 5%
1 10 ——= | +12.00 volts
1 2 - 9 = NASA Dymec
’ 51 Q 5% 2500 pf | - data
' 3 8 system
5.1 K 5% ]- 50 pf
. AA- 4 7 1 P
lay common I ;[_
51 Q 5% 2 6.1200 pf —=
B -12.00 volts
TEST PROCEDURE:
1. Scan all devices.
2. Energize Relay No. 1 and No. 2.
3. Scan all devices.
4. Energize Relay No. 1 and No. 3.
5. Scap all devices.
6. Energize Relay No. 1 and No. 4.
7. Scan all devices.



TEST TITLE: Pulsed Radiation Circuit

C1ikCULL

1ires

ouv/ DL

. TEST NUMBER: Ra¢

TEST CONDITIONS:

D
v oV

Output RG58 Storage
< 0 Line Wa Oscilloscope
:t. Driver :I_
‘ 5.1 K 5%
SCHEMATIC: AAA— - l
[___f\_. 1 10 f
2 e
1 K 5% {;* 3. 8 —
5.1 K 5% 2500 pf ‘
N & Z}. 7
Pulsed i o
input — >l 2 SA§ 5] 6] 50 pf
: 51 Q3 5% l P
4 ’
TEST PROCEDURE: B Pulsed V
ulse

BB

Pulsed VCC

Qutput

1. Photograph output voltage waveform from storage oscilloscope.




CIRCUIT TYPE: _SE 501G

SUPPLY VOLTAGES

STATIC

v .

+
CC'._ 6.00 *1 percent

VBB:

PULSED:

V,.:

ce 6.00 £1 percent

VBB:

INPUTS
STATIC

l. D-C ground

2e A-C ground

23s +1.0 volt

L,

0.01 volt rms at 1 KHz

PULSED

0.01 volt p to p at 4 KHz for 10_3

second

1.

2.

FAILURE MODES

FAILURE_MODE:

l.__Gain -(output voltage)

2¢ + Saturation

3.

- Saturation

L, Quicscent output

Se__

DURATION:

DURATION:

10-3 second
OUTPUTS EXPECTED
1. +2.00 volts
2e +3.5 volts
32 +5.2 volts
4, 0.45 volt rms

1.

0.45 volt p to p

2.

1,

FAILURE LEVEL:

25 percent change

2.

0.5 volt decrease

3.

0.5 volt increase

b,

0.6 volt decrease

5.




CIRCUILT 1XYPL: ok JVIG

TEST NUMBER: R:

—

TEST TITLE: Static Radiation Circuit

TEST CONDITIONS:

4. AC gr ound n
_l_ RN “Q: Relay No. 1
- 47 1 fd open
open ~
X_ Relay Nol 2 .
D-C ground . i .

—J— = Input common

open _
‘SSS Relay No{ 3 |

_E—{M 1.00 volt . -

ebell ‘§§ Relay Nol 4 |
|
SCHEMATIC: '
4 A-C 47 pfd System Relays
1 10 = Relay
c ommon
2 9 .-
B 3° 8 => NASA Dymec
data syster
4 7 )
6.00 volts 5 _ 6

TEST PROCEDURE:

1. Scan all devices.
2. Energize Relay No. 1 and No. 2,
3. Scan all devices.
4. Energize Relay No. 1 and No. 3.
5. Scan all devices.
6. Energize Relay No. 1 and No. 4,

7. Scan all devices.




CIRCUIT TYPE: LPDTVL 9042

STATIC

VCC: 5.00 +1 percent

VBB:

PULSED:

SUPPLY VOLTAGES

DURATION: 10°°

VCC: 5.00 +5 percent second
VBB: DURATION:
INPUTS OUTPUTS EXPECTED
STATIC
1. VMIN ONE = 0.7 VOltS 1. 4.9 VO].tS
2. Yuax_zppq = 2-0 volts 2. 0.20 volts
3. 3.
l". I’;’.
PULSED
1. Vin = open 1, 0.20 volts
2e 5,
FAILURE MODES
FAILURE MODE: FAILURE LEVEL:
1., Output low level 1. 0.25 volts

2 2.45 volts

2. Nttt hieh Tausld
S e VUUPUL D1ZN i1evel
3

. 3.
b

L] l+.
5.

S




Pulsed Radiation Circuit

CIRCUIT TYPE: SE 501G

TEST NUMBER:

TEST TITLE:
TEST CONDITIONS:

TEST PROCEDURE:

Output . RG58
e ~ L%ne o Storage
:i_ Driver :f- Oscilloscope
SCHEMATIC:
RG58
1 10 =5 Pulsed input
= Y
. 2 9 -
RG58
3 8 fi— => Qutput
4
RG58 7 o
Pulsed V < S, 2 6
cc hd

Rad



TEST TITLE: Static Radiation Circuit

CIRCUIT TYPE: LPDTHL 9042

TEST NUMBER: _Rad

TEST CONDITIONS:

Vin MAX ZERO

R \\\

Vin MIN ONE

= Input c¢ommon

¢ ° Data
System Relay

= 15,00 volts

. 4 KO 5%
HEMATIC:
SCHEMATIC NASA Dymec NN
data system
< 1 14
) 13
Input common 3 12
< A 11
5 10
6 9
- 8
TEST PROCEDURE:
1. Scan all devices with Von = VMAX 7ERO"
2. Energize relay.
3. Scan all devices with Vin = VMIN ONE



CIRCUIT TYPE: LPDTuL 5044

- TEST NUMBER: __R:
\
TEST TITLE: Pulsed Radiation Circuit }
TEST CONDITIONS: |
| 1
Qutput RG58
Fa Line N Storage
o / Driver 1 Oscilloscope
SCHEMATIC: 4 K 5%
I A\~ .
RG58 1_— RG58
- O 1 14 ?L > pulsed
hd 2 13
- 3 12 -
- 4 11
5 10
6 9
7 8

TEST PROCEDURE:

1. Photograph or record output voltage pulsc magnitude from
storage oscilloscope.




CIRCUIT TYPE:

LPDTUL 9040

SUPPLY VOLTAGES

STATIC
V"C 5.00 £1 percent
v
VBB:
PULSED:
VCC' 5.00 £5 percent DURATION: 10-5 second
VBB' DURATION:V
INPUTS OUTPUTS EXPECTED

STATIC
1. 1. 4.9 volts at 6
2e 2. 0.20 volts at Q
3« External reset 32
b, k.
PULSED
1, '

l. 0.20 volts at Q
2.

2e

FAILURE MODES
FAILURE MODE: FAILURE LEVEL:

l._ Output low level at Q 1. 0.25 volts -
2.__Output high level at Q 2. 2.45 volts
3.

3.
b4,

b,
S




CIRCUIT TYPE: LPDTuyIL 9040

- TEST NUMBER: _Re

TEST TITLE: Static Radiation Circuit |

TEST CONDITIONS:

N Q
¢
- >
_ Q 1////~ Data
- System Relay
. 3.9 K 5%
L 14 3.9 K 5%
2 13
3 12
4 11 _
Q 5 10 Q :
< e f—l¢ 9}—
7 8

External reset

:/
! 1
switch - N.O.
TEST PROCEDURE:

1. Scan all devices on Q. If any changes in state are noted, close
external reset switch and repeat scan.
2, Energize relays.

3. Scan all devices on Q.




TEST TITLE: __.

Pulsed Radiation Circuit

CIRCUIT TYPE: LPDT1L_9040

TEST NUMBER:

TEST CONDITIONS:

Output

Line
Driver

w
(3]
(%}
o)

Storage

SCHEMATIC:

1D

Oscilloscope

3.9K 5%

TEST PROCEDURE:

Novn s oo

To pulsed V
\

14
13
12
11
10

3.9 K'5%

-

1. Photograph or record output voltage pulse magnitude from
storage oscilloscope,

Rad

cC



CIRCUIT TYPE:

SN54120

STATIC

Vﬂc: 5.00 £1 percent

VBB:

PULSED:

SUPPLY VOITAGES

107

VCC:' 5.00 5 percent DURATION: second
VBB: DURATION:
INPUTS OUTPUTS EXPECTED

STATIC
1. Vyin ong = 0-70 volts 1. 4.90 volts
2. VMAX YERO 2.00 volts 2. 0.20 volts
3. 3.
k. bo
PULSED
te_Yip = open 1, 0.20 volts
2.

2

FAILURE MODES
FATLURE MODE: FAILURE LEVEL:
1. I '
Qutput low level 1, 0.30 volts

2« OQutput high level 2. 2 .40 volts
3.

3.
L,

L,
Se

Se




CIRCUIT TYPE: _SN54L20

- TEST NUMBER: Rad

TEST TITLE: Static Radiation Circuit

TEST CONDITIONS:

Vin MAX ZERO N

W&\\;;, - = Input common

vin MIN ONE

Data
System Relay

|
|
\
|
|
|
|
|

3

SCHEMATIC: NASA Dymec data system

3.9K 5%
13
12
11
10

<<

+5.00 volts

SN S WN

1

-—
.

1
14 = Input common

TEST PROCEDURE:

1. Scann all devices with Vin = VMAX ZERO’

2. Energize relay.

3. Scan all devices with Vin = VMIN ONE



TEST TITLE: Pulsed Radiation Circuit

CIRCUIT TYPE: SN 54120

TEST NUMBER: _Rad
|

TEST CONDITIONS:

Storage
Oscilloscope

Output Line RG5
4_*,§E Driver SE
Output RG58 1 14

pru- ) 2 13
t._': 4 K S‘Zé 3 12

4 11

RG58 > 10
6 9

= 7 8

To pulsed VCC

TEST PROCEDURES:

Ir

1. Photograph or record output voltage pulse magnitude

from storage oscilloscope.




CIRCUIT TYPE: SN 54L71

SUPPLY VOLTAGES

Se

STATIC
. .00 %1
VCC 5 percent
VBB:
PULSED:
VCC: 5.00 £ percent DURATION: 10-5 second
VBB: DURATION:
INPUTS OUTPUTS EXPECTED
STATIC
1. 1, 4.9 volts at Q
2e 2. 0.25 volts at a
3. External preset 33
4, by
PULSED
1. =
1, 0.25 volts at Q
2.
2.
FATILURE MODES
FAILURE MODE: FAILURE LEVEL:
le Output low level at a' 1,1 0.3 volts
2 i
Output high level at Q 2. 2.4 volts
3.
3
b,
l}.'
5.




CIRCUIT TYPE: SN 541,71

TEST NUMBER: _R&

" TEST TITLE: Static Radiation Circuit |
TEST CONDITIONS:

a ‘

Jég/,: ~» NASA Dymec data system ,
: Data |

System Relay

Pol

+5.00 volts i
SCHEMATIC:

4 K 5%

14
13
12 o
11
10

+5.00 <
volts

Vv

SOt wWw NP
Vol

External reset
switch - - . -

TEST PROCEDURE:

1. Scan all devices on 6. If any changes in state are noted, close
external reset switch and repeat scan.

2. Energize relays.

3. Scan all devices on Q.




CIRCUIT TYPE: SN _54L71

TEST NUMBER: Rad _ .

TEST TITLE: Pulsed Radiation Circuit

TEST CONDITIONS:

o
c
+
o
et
+
=
@
wn
co

Storage
Oscilloscope

Line Driver

AP

RG58
_ - 0 ~
SCHEMATIC: : _Y_ :
1 14 4 K 5%
, 2 13
RG58 3 12
. To pulsed << . > (—4 ‘ 11 e RG58
V. i 5 10 - d ?5 Qutput
cc - 6 9
0.1] 7 8 -
' A
. =

—

TEST PROCEDURE:
1. Photograph or record output voltage pulse magnitude from storage
oscilloscope.




CIRCUIT TYPE: RD 310

SUPPLY VOLTAGES

Se

STATIC
V.-t 5.00 £1 percent
cC
vBB:
PULSED:
Vggi_ 5:00 £5 percent DURATION: 10™° second
VBB: DURATION:
INPUTS OUTPUTS EXPECTED
STATIC
1. Vmin ong = 0-80 volts 1. 4.9 volts
2. Vuax zErg = 2:20 volts 2. 0.25 volts
3 3.
by ke
PULSED
V. = open
1. in 1., 0.25 volts
2o 2.
FAILURE MODES
FAILURE MODE: FAILURE LEVEL:
l. Output low level 1. 0.45 volts
2. Output high level 2. 3.70 volts
3’ 3.
L, 4.
Se




CIRCUIT TYPE: RD 310

TEST NUMBER: _Rad

TEST TITLE: Static Radiation Circuit

TEST CONDITIONS:

Vin MaX ZERO .
v ‘%\\3 => JInput common
in MIN ONE '
System Relay
360 Q 5%
SCHEMATIC: A
Relay common
- > 1 14 = +5.00 volts
2 13
NASA Dymec 2 ii
dat t )
a system 5 10
< 6 9
7 8
TEST PROCEDURE:
. devi i = .
1 Scan all devices with Vin VMAX ZERO

2. Energize relay.

3. Scan all devices with Vin = VMIN ONE




CIRCULT 1YrPL: RD 51U

TEST NUMBER: _R;

TEST TITLE: Radiation Pulsed Circuit
TEST CONDITIONS:

Output . RG58

< Line Driver 0N Storage

- _O(_ i Oscilloscope

SCHEMATIC: 360 Q 5%
AAANS

RG58

14 3 = Pulsed V

cC
13

~ 0~

11
10

RG58

Output = 3

oYU WN

TEST PROCEDURE:

1. Photograph or record output voltage pulse magnitude from
storage oscilloscope.




CIRCUIT TYPE: RD 321
1

STATIC

Vans: 5.00 %1 percent

ce’

v

BB®

PULSED:

: .00 *
VCC 5 5 percent

SUPPLY VOILTAGES

DURATION: 102

second

OUTPUTS EXPECTED

4.90 volts at Q

0.250 volts at Q

0.250 volts at-Q

Vog? DURATION:
INPUTS

STATIC
1. 1.
2. 2.
3, External reset 33
L, L.
PULSED
1. l.
2.

2e

FAILURE MODE:

l._Output low level at Q

FAILURE MODES

FATLURE LEVEL:

1. 0.45 volts
2. OQutput high level at a 2. 2.2 volts
3 3.
L, 4,
Se

So




vinLull 111 L. AU ol e 4

. TEST NUMBER:

TEST TITLE: Static Radiation Circuit
TEST CONDITIONS:

Ol

®

——

W§§\\‘ NASA Dymec
~, data system
=

-

Q - Data
System Relay

*

SCHEMATIC:
[—"—'1 14
s 1o 13 Q t
- 3 12 ) = Q
+5.00 volts 4 . 11,__4\_1
5 10 i
6 9 —-
7 8 .
— AN
— AN
R = 360 Q 5%

TEST PROCEDURE:

1. Scan all devices on Q. If any changes in state are noted
close external reset switch and repeat scan.

2. Energize relays.

3. Scan all devices on Q.

Ra:

Exter

rese

switc

(n.0.



TEST TITLE:

Pulsed Radiation Circuit

CIRCUIT TYPE:

RD 321

- TEST NUMBER:

TEST CONDITIONS:

Output Line RGi? Storage
Eﬁ- Driver jf; Oscilloscope -
RG58
fa) ~,
i -
SCHEMATIC: -
=360 Q 5%
- 1 14 RG58 Output
2 13
RGS8 L 3 12 —O—=
5 " 11 j’_
vV I 5 10 =
To pulsed — 6 9
7 8
L VCC I

TEST PROCEDURE:

[

from storage oscilloscope.

ILE ;[~

Photograph or record output voltage pulse magnitude

To pulsed
Vee

Rad




CIRCUIT TYPE:  9g2

SUPPLY VOLTAGES

STATIC
VCC: 5.00 £1 percent
VBB: —
PULSED:
VCC: 5.00 *1 percent DURATION:
VBB: DURATION:
INPUTS
STATIC
1. VMIN ONE =1.10 or 1.00
2e_Vvax zipa = 1920
3
L,
PULSED
1. Vin = open
2.
FAILURE MODES
FAILURE MODE:
1. oOutput low level
2+ Output high level
3.
L,
Se

107

second

OUTPUTS EXPECTED
1. Vout = 4.9 volts
2. V0ut = 0.25 volts
3.
L,

\') = 0.25 volts
1. out
2e
FAILURE LEVEL:

l. 0.50 volts
2. 2.50 VOltS
3. L
L,

S5e




CIRCUIT TYPE: 962

- TEST NUMBER:

TEST TITLE: Static Radiation Circuit

TEST CONDITIONS:

‘§§\‘ = Input common

@ —

Vin max zERO

in MIN ONE

[ 4

a
-0

Data System Relay

470 Q 5%,
SCHEMATIC: MAAA
1 14 = +5.00V
Relay common 2 13
< p 3 12
4 11
5 10
<= 6 9
’ NASA Dymec 7 8
. data system
. i
TEST PROCEDURE:
1. Scan all devices with Vin = VMAX ZERO"
2. Energize relay.
3. =V

Scan all devices with Vin MIN ONE"




TEST TITLE: Pulsed Radiation Circuit

CIRCUIT TYPE: 962

TEST NUMBER: Rac

TEST CONDITIONS:

Line

w\ji Driver

RG58

Storage

Oscilloscope

SCHEMATIC: 470 Q0 5%
AAAA
RG58
1 14 e
: 13 N
3 12 —
4 11
Output 5 10
- N h 6 9
<
L — 8

TEST PROCEDURE:

1. Photograph or record output voltage pulse magnitude
from storage oscilloscope.

= To pulsed

n -
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CHARACTERIZATION DATA




APPENDIX III

CHARACTERIZATION AND RADIATION-MONITORING DATA

This appendix contains the results of pre/post irradiation measurements
- that were made following the characterization plans described in Appendix I.
Both the pre/post irradiation data for a specific test and circuit type are
recorded in one page.
Ordering arrangement of data and figures is as in Appendix I.

Amplifier Circuits

1. Fairchild yA709

2. National Semiconductor IM101
3. Amelco 807BE

4. Signetics SES01

Digital Circuits

1. Fairchild LPDTLL9040

- 2. Fairchild LPDTUL9042
3. Texas Instruments SN54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321
6. Radiation, Inc. RD310

Equivalent Circuits Study

1. Fairchild DTuL962

2. Motorola Dielectrically Isolated'Circuits
3. Philco PL962

4. Radiation, Inc. RD242

5. Texas Instruments SN15962

6. Motorola MC962

7. Motorola SC1253
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APPENDIX IV

COMPUTER PROGRAMS

This appendix contains a print-out of the computer programs used

to tabulate, summarize, and plot the raw data.



Computer Program for Fundamental Study
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Computer Program to Plot Circuit OQutput
Voltage vs. Fluence
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