





1. INTRODUCTECH

Described here are a series of tests on digital logic devices. The
tests are designed to measure the device limitations. The devices tested

ware From the 74 series of logic families.

Tesis were conducted on Five different devices, as they each have

different input and output circuits. The devices chosen were:-

(1) 7404 A single input inverter.

(2) 7414 A single Input Schmitt inverter.

(3} 74240 A single input 3 state ocutput inverter.

(4} 7400 A tuwo input NAND gate.

(5 7474 A D type clocked latch with preset and clear.

These devices are representative of most devices in the 74 series of

logic with regard to input and output circuit parametars.

The results of these tests show the differences between nominally

; : 1 ;
identical devices from different manuEacturets( ,. Alsa differences
between differeat families (i.e. standard TTL, Schottky and low paver

schottky) of the same device are shown.

From the measurement of lnput threshold levels, noise margins can be
calculated. The rate test shows the absolute minimum input pulse widths

which can be used when selecting the family of a particular device.

2. TEST PROCEDURE

The test procedure was broken down into several individual tests,

which were designed to test specific functional operations, these were:-

{t) Transfer characteristics of single input devices; teo show input
thresholds and output drive levels. The devices used were, 7404
normal input, 7414 Schmitt input, and 74240 minimum Schaitt three
state cutput. This test was repeated for each logic family (stan-

dard, Schottky and low powered Schottky) and each manufacturer
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{Fairchild, Motorola, WNational semiconductor, Signetics,. Texasl.

{2} Transfer characteristics of a two input device; to check for cross
talk. The device tested was a 7400 2 input NAND. This test wag
aimilar to teast 1 except that it was repeated for two input condi-
tions. 3. "A' input was driven with 'B' input high, 2. 'hA' input
joined to 'B' input. These tests were repeated for each family

and manufacturer.

{3) Threshold levels of a clocked device 7474; each input device;
('B', 'CLOCK', 'PRESET' and 'CLEAR') in turn was varied im ampli-
tude until a change la state of the oatput occurred. These tests

were repeated for each family and manufacturer.

(4) Rate characteristics of sgingle input device 7404; as the input
pulse was decreased in width until no change in state of the out-
put occurs. These testa were repeated for each family and manu-

facturer.,

(5) Rate characteristics of a clocked device, 7474; each input
{'CLOCK' and 'CLEAR') in turn was driven by a decreasing width
input pulse until no change in state of the output churred. This

sexles of tests was repeated for each family and manufacturer.

2.1 Test 1

The Ffirst test determined the ocutput levels, threshold and hystere-
sis, of the 7404, 7414 and 74240 devices. A table for each device com-

pares manufacturers and familles.

With reference to fig.t and f£ig.2, the device under test was insert-
ed into the test jig and precisely 5 V was applied to the Vcc pin. The
output of a sawtooth generator ([.P.808ZA} was set to 5 Vv amplitude,

1.5 ms peried, with rise and fall times of 500 gs (fig.7}. Thig gave a
clear slow transition suitable for display on an oscilloscape. Thisg
output drave hoth the device under test (d.u.t.) and the X axis of the
oscilloscope. The output of the d.u.t was connected to the Y axis of the

oscilloscope.
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The ogclilloscope displaysd both the 'low' to ‘high® and 'high' to
"low’ output tramsitions. The difference baing the hysteresis of the
device. A multi-expoanre photograph was taken of Ffive devices off aach
type to show device spread. Typical rhotographs are shown in Figs.85-13.
Tables 1-3 show the "low® ievel and ‘high’ level output voltages together
with the threshold levels and hysteresis. The test was repeated for:-

{a) The differsnt manufacturers

{b) 'The three families

{c} The devices 7404, 7414, 74240

{d) ©On full leoad (Vec = 4.75, 5.00, 5.25 V)
(e} o©0ff load {Vec = 5,0 V only.}

2.2 Test 2
Thia test determined whather the level of the mecond Input of a 7400

has any effect on the threshold level of the driven input.

Figure 3 shows the test }ig used, fThe supply voltage was set o 5 V
and Full load applied {fig.6), This test is similar to test 1, excapt
that the second input '8°, of the 7400 was tied "high' for the first pho-

tographic exposure, then 1t was tied ko input 'A° and the second exposure

wag taken, This was repeated for five devices of pach type giving ten
exposures of the photograph for each family to show device spread. The
test was then repeated for:-

(a) The different manufacturers

{b} The three families.

2.3 Test 3
{z) This test determined@ the cicck threshold and alse checked Lf the

level of 'D' had any effect.

Flgure 4 ghows the test jig used. R 7474 was placed in the test jig
connected as in fig.5(aj, with the ‘D' input switched to O V. The supply
wags set to 5 V and full load applied. Pulses were driven Ilnto the
‘clock® input with increasing ampiitude from & pulse qeneratorfz}, After
2ach sttempt te clock the latch the °preget? input was driven ‘low?. The
minimum amplitude needed to rellably clock the D' signal te “QF was

noted. The ’DF input was then gwitched to 5 ¥ viz a i kohm pull up re-
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gistor and the test was repeated. AFter each attempt to clock the latch
the 'clear' input was driven "low', The minimum amplitude needed ko
raliably clock the "D' signal te 'Q' was noted. Table 4 showa the mini—
mum, average and maximum ‘clock’ thresholds needed fe clock the jateh for
each sample from sach manufacturer and both states of the "0° input. The
test was then vepeated for:-

[a) The different manufacturers

(b} The three families,

{b} This test determined the 'preset' and "clear® thresholds. A 7474
wag placed in the test jig (fig.5(b)) wlth 'B' input and the 'clock' in-
put connected to 5 V and full load applied. Pulses of incraasing ampli-
tude were fed into the 'clear' input. As Lhis is a low active inpuk, the
pulse gensrator had its offset set ko 3.5 V and gave negabkive going
pulses of variable amplitude from a fixed offset. After pach attempt to
clear the latch the ‘preset' input was driven 'low'. The minimum ampli—
tude needed to reliably clear the 'Q' signal was noted. The circuit was
rearranged to test the 'preset’ input. Table 3 shows %he minimum,
average and maximum ‘clear® and 'preset' thresholds. The test was then
repeated for:-

{a) The different manufacturers

i{b) rThe three families

{c) This test d@etermined the ‘D' input threshold of a 7474. Figqure
5{c} shows the circuit used to measure the ‘DY tchreshold. A 7474
was placed in the test jig with the *D' input connected to a yariable
power supply. The supply rall was set to 5 ¥ and full ipad aﬁplied. The
latch was clocked from a pulse generator, after =ach attempt to clock the
latch the 'clear® input was driven ‘low'. The voltage on *D* was
increased until the 'D' threshold was reached, The minimum, average and
maximum threshoids for each manufactuver were moted In Table 6. The fest
was then repeated For:—
{2} The different mamifacturers

i{b} The three families
2.4 Test 4
This test determined the minimum input pulse width of a 7404 for

both 'low' and ‘high’ going pulses,
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B 7404 was placed in the test jig (fig.1). The supply voltage was
get to B V and full load was applied to the cutput. 2.0 ¥V pulaes with a
p.C. offset of 0.5 V were supplied to the input of the circult, This
simulated the cutput of a fully loaded device. The pulse width was re-
duced and the ocutput was monitored. The minimum width needed to reliably
change states was noted (table 7), along with comments on the operation
with even narrower pulses. The test was then repeated for:-

(a) 7~he different manufacturers

(b} The three families

2.5 Test 5
[a) This test determined the mirimum clock pulse widths of a 7474,

A 7474 was placed in the test jig with D' input connected to 0.5 V.
The supply voltage was set to 5 V and full load was appliad. Pulses of
decreasing width were supplied to the 'clock' input. After each attempt
to clock the latch, the 'present' lnput was driven 'low' to preset the
output for the next attempted clock. The minimum width needed to relia-
bly clear the 'Q' signal was noted {(table B8}, along with comments on the
operation with even narrower pulses. The test was then repeated for:-—

{a} The different manufacturers

{b} The three families

ib} This test determined the minimum 'clear' pulse needed for correct

cperation of a 7474.
A 7474 was placed in the test jig with 'D' input comrnscted to 0.5 V.
The supply voltage was gset to 5 V and full load was applied. Pulses of
decreasing width were supplied to the 'clear' input. After each atbempt
to clear the latch the preset input was driven 'low'., The minimum width
required to reliably clear the 'Q' signal was noted in table 9, along
with comments on the operation with even narvower pulse, The test was
then repeated for:-
(a} The different manufacturers

(b)) The three famllies
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3, CONCLUSTONS

The definitions of TTL signals are:-

ov < 'low' input leval < 0.BV

2.0 v < ‘'high’® input level ¢ veo

oV <  '"low' putput level < 0.6V
2.4 < 'high® output level <¢ Vcc
4.75 ¥ < Veo < 5.25 VvV {+/- 5%)

For devices meeting these specifications the input threshold should
be half way between 'low' and '"high' Ilnput levels. For best noise mar-

ging the correct threshold is themn 1.4 V.

From table 1 it can be seen that the ‘high' output level is much
greater than the minimum allowable 'high®' level, whereas the 'low' output
level Is close to the maximum allowable *low' level, This giving a lower

noise margin for "low' wignals.

The measured threshold level ofF a 7404 shows that it is referred to
0 ¥V and independent of variations of both Vec and lcad over the normal
operating range. The main effect of varilations in Vec over the normal
operating range is to change the high output level, therefore it will not

contribute te noise in the system.

The effect of lcad on the output of the 7404 is to increase the
'low' level output voltage thus reducing the necise margin. This occurs

irrespective of family.

Low power Schottky devices in general tend to have the lowest nolse
immunity with the exception of thosa manufactured by National Semiconduc-—

tor and Signetics.

Table 2 shows the effect of a Schmitt input device 7414, Although
the output levels vary much the same with Vce and load, the noise margins
are much greater due to the action of hysteresis. In general the larger
the amount of hysteresis, the hetter the noise immunity. It can be seen

that the threshold levels of the Schmltt devices vary with Vec and
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hysteresls increase with Vec,

Table 2 shows that the amount of hyateresis of a 74240 decreasaa
with load. The device has a linear positive golng transfer Tunction and

a negative going transfer Function with hysteresis (fig.i3J.

The results of test 3, on a two lnput device 7400 showed that the
effect of the second {nput on the transfer characteristica was & iess
than 50 mV shift In thresholid level in all cases, thersfore crosstalk is

unlikely to have significant affect,

Table 4 ghows the results of test 3{a) on & 7474. Firstly 1t shows
that the threshold level of the clock is Independent of the leval of the
'D' 1lmput, Secondly Motorpla L.S. and Texas L.S. have low clock Ehres—
hold levels and so will be less immune to noise than devices of other

manufacturers.

The results of tast 3(b} are shown in table 5, Both the ‘preset?
and ‘clear' inputs have similar thresholds, ‘Texas L.S. again has low
threghelds, but as the ‘preset’ and ‘clear’ Input are *low’ active the

threshold level 1s probably of Iittie consequence.

Table & shows the results of test 3lc}. IF can be geen that the 'D’

input is within 7T threshold leveis in all famllies by &1} manufactur—

ers.

The mirimum input pulse width of a 7404 (tast A4) is shown in table

7. The mlnimum puise width for an L.S. device 13 similar to the standard

device, with °S' device belng hetween two and ¥flve timeg faster.

Table 8 gives the minimum clock pulse width of a 7474 for correct

operation. Below this minimum width three condlticons have been chserved:

1. & double puise on the output {fig.i4}, 2. a glitch on the output that
recovers to the original state in 16-900C ne {fig.i5}. 3. no operation,
this is the wost desirabie condltion. Signetics L..5. and Texas %L.5. de-—
vices will operate wlth a considerably narrower clock than devices From

other manufacturers. The '$' device in general operates fastese,
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Table 9 shows the ‘'clear® input to also have unstable eondltions in
response Eo parrow ‘clear' siguals. The 'S’ device in gencral operates

fastest.

Commonly noise problems in laboratory instruments are observed on
transfer from eaxth plane prototypes to F.C.B's, due ko lack of apprecia-

tion of the importance of an adequate earth plane
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1. Table

5. ThBLE CAPTIONS

of 7404 ocutput levels and threshold level against supply

variations and load.

2. Table

of 7414 cutput levels, threshold levels and hysteresias against

supply variation and lcad.

3. Table

of 74240 ocutput levels, threshold levels and hysteresis

against supply variation and load.

4. Table

5. Table

6. Tahle

7. Table

going

8. Table

of 7474 'clock' threshold levels againgt level of 'D*,

of 7474 ‘preget' and 'clear' thresholds.

of 7474 'D' threshold level.

of 7404 minimum pulse input width against 'high* and 'low!'

input sigsals.

of 7474 minimum clock pulse width with comments on oparaticon

with narrower clock pulses.

9. Table

of 7474 minimum preset and clear pulse width with comnents on

the operatlcn with narrower 1nput pulses.
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TABLE 1 - DEVICE 7404

| DEVICE | MANUFACTURER | VOLTS QUTPUT LOW LEVEL | VOLTS OUTPUT HIGH LEVEL | TRESHOLD
| | |,_,A._,__N,,,AV,,,,,“,.__.h,,n____h..‘____.______...._..,..._...,..H..u.,,,,u,‘h,,,,,,,_,gﬁ..-.m__m_.__ |

| | | OFF LOoAD | ON LOAD | OFF LOAD | ON LOAD |

| | |._...._.",.A_.“,,,,.“,.....“.”.._...“._n_. VEC VOLTS = m o mmme oo oo on o oe et e e e e ]

| | | 5.0 | 4.7% 5.0 5.25 | 5.0 | 4.75 5.0 5.25

| __________ |_._ S ﬁ,|.-..._.._-_.,_____.___,.__..___A_.u_uuﬂu,,_,,gﬁ,ﬁ,ﬁm,,,,.,_.n....._...______..__.____._."....,,,,,.. ( -
| ,,,,,, |_ _________________ [ _______________________________________________________________________________________ ‘_ [
| J | !

| 7404 | FAIRCHILD | 0.0 0.29 0.29 n.29 £.20 4.00 4,20 L&D { 1.40
| I NATIONAL | 0.0 D.22 g.22 0.22 L.00 3.80 L.00 h.30 | 1.42
| | SIGNETICS | 7.0 0.30 0.30 n.30 L.Q0 3.80 4.00 4 .30 | 1.41
] I TEXAS | 0.0 G.24 g.24 0.24 4,00 3.80 L.900 4,20 | 1,43
| | I I

| 741804 | FAIRCHILD i 0.15 0.34 0.34 0.34 4. 69 4.40 4.60 4.90 | 1.08
i | MOTGROLA | 0.12 G.33 0.33 0.33 h. 20 4,00 L.20 4.40 | 1.04
| | HATIONAL | 0.12 0.38 0.38 G.38 4,30 4,00 4,30 4 .50 ] 1.40
] ! SIGNETICS | 0.10 D.34 0.34 D.34 4.60 {40 4. 60 $.90 i 1.30
} | TEXAS | 0.20 0.46 0.46 .48 440 £.10 b 40 4.60 1 1.10
E | ! [

| 74506 | FAIRCHILD i 0.20 0.34 0.34 0. 34 4.00 3.75 4.00 £.20 i 1.52
i I NATIONAL ; 0.20 0.33 0.33 0.33 h.00 3.75 L.08 (.20 | 1.40
| | SIGNETICS ! 0.25 0.43 0.43 D.43 4.00 3.75 4.00 §.20 i 1.310
] i TEXAS i 0.30 0.43 0.43 0.43 3.80 3.60 31.80 L.10 | 1.48
| | t !



TABLE 2 - DEVICE T414

I DEVICE | MANUFACTURER |} VOLTS OUTPUT LOW LEVEL ] VOLTS OUTPUT HIGH LEVEL i
[ ] [ ..................................................................................................... l
! | ! OFF LOAD | ON LOAD | OFF LOAD | ON LOAD !
| | [ oo e e o YOO VOLTS oo - e e T |
| | ] 5.0 | 4.15 5.0 5.25 | 5.0 | 4.75 5.0 5.25 i
I | ,,,,,,,,,,,,,,,,,,, [ ..................................................................................................... E
| ________ | ,,,,,,,,,,,,,,,,,, I _________________________________________________________________________________________________ !
I I { !
| 74Ls14 | FAIRCHILD | 0.15 0.33 0.13 0.33 L.60 440 4. 60 4.90 |
! | MOTOROLA i 0.15 0.31 031 0.31 4,60 4.40 L .B0O 4.90 |
| | NATIONAL | 0.20 0.38 0.38 0.38 5.130 L.00 4.30 4.50 ]
{ | SIGNETICS | 0.20 0.37 0.3t 0.37 5 .60 £.40 4 .60 4.90 |
| | TEXAS | 0.20 6.39 0.39 ¢.39 4 .60 L. 40 4 .60 §.90 |
! | | I
| 7414 | FATRCHILD | 0.0 G.29 0.29 G.29 {.10 3.80 4.00 4.20

| | NATIQNAL | 0.6 t.20 0.20 G.20 4.20 3.90 4.10 .40 |
| | SIGNETICS | 0.0 0.24 6.24 0.24 4,20 4.100 6,249 .50 |
| | TEXAS | 0.0 0.26 0.26 6.26 b1 3.90 .18 L.40 |
! I | I
[ ........... e e et e e e e e e e e e el e m Ll - l
| DEVICE | MANUFACTURER | HIGH-LOW FTHESHOLD LEVEL [LOW-HIGH THESHOLD LEVEL] HYSTERESIS |
| ! [~ cmene OO VOLTS wmm—memvonmmo= ON LOAD mmmmrmm o mim e m o e s !
i | | 4.75 5.0 5.25 | 4.75 5.0 5.25 | &4.15 5.0 5.25 |
| _________ II,_..____ - - | _______________________________________________________________________________________________ I
e [ - | m oo |
| I I I
] 741514 | FAIRCHILD | 0.9% i.00 1.04 1.70 1.76 1.86 G.74 0.76 0.82

| | MOTOROLA | 0.86 0.92 0.95 1.58 1.60 1.75 06.72 0.76 0.80

| I HATIONAL | 0.82 0.86 0.90 1.50 1.60 1.68 0.68 g.74 0.78 |
i | SIGHETICS | H.87 0.90 0.98 1.64 1.72 1.79 6.77 0.82 0.63 i
| I TEXAS | 0.68 0.712 G.74 1.60 1.68 1.77 0.92 0.96 1.03 |
f | | I
| 7474 ! FAIRCRILD ! D.85 0.90 0.97 1.70 1.80 1.088 G.85 0.90 0.91

| | HATIONAL | 0.80 0.82 0.80 1.55 1.63 1.712 0.75 0.81 0.86

] [ SIGNETICS ! 0.87 D.96 1.0¢ .12 1.81 1.42 G.89 .85 G.88 }
| | TEXAS [ a.78 0.03 0.88 1.58 1.65 1.78 G.80 .82 G.90

| | | [



| DEVICE | MAMUFACTURER | YOLTS OUTPUT LOW LEVEL i VOLTS OUTPUT HIGH LEVEL

| | | o |
[ | |  OFF LOAD | ON LOAD | OFF LOAD | GN LOAD |
| ] | e e YOO VOLTS - R R TP P
| | | 5.0 | 4.75 5.0 5.25] 5.0 | 4.75 .0 5.25

; - _i - e — - _,_|_____ e e e B e e e e e e e - _ - o I
|.” - ,,ﬁl ___________________ |_‘wg,, _— e e o e e~ _ |
i [ t l
| 74Ls240] FAIRCHILD | 0.20 G.40 0.49 0.40 3.90 3.68 3.90 4.28

| [ MOTOROLA ! 0.10 0.31 0.31 0.31 3.80 3.60 3.80 4.10

! [ NATIONAL } 0.15 0.37 0.37 0.37 3.90 3.60 3.90 4140

| | SIGNETICS | 0.05 8.34 0.3% 0.34 3.90 3.60 3.90 Aoty

| | TEXAS | 0.10 0.34 0.34 0.34 3.80 3.50 3.89 L.00

l l I !
| 745240 | NATIONAL i 0.20 0.48 0.48 G.4B 7.5%0 3.50 3.80 b1 i
[ [ TEXAS ) | 9.20 0_44 0.44 0.44 3.90 1.60 3.50 .20 |
l l l l
| __________________________________________________________________________________________________________________
| DEVICE | MANUFACTURER | HIGH-LOW THESHOLD LEVEL |LOW-HIGH THESHOLD LEVEL| HYSTERESILS

| ] e e LOAD mmvmmmmn e e e
| | | OFF ON | OFF ON | OFF CH

! ________ ! ________________ I ________________________________________________________________________________________
| ........ ] _______________ ] ________________________________________________________________________________
! | |

| 74052401 FAIRCHILD i 1.00 1.10 1.55 1.55 €.55 0.45

! [ MOTOROLA i 0.92 1.05 1.52 1.52 9.60 0.47

| | MATIONAL | 0.90 1.05 1.50 1.50 0.60 0.45

} [ SIGNETICS ! 1.02 1.15 1.45 1.45 0.43 0.30

! I TEXAS | 0.90 t.02 1.45 1.4% 0.55 0.43

I I f

I 743240 | NATIONAL i 1.21 1.32 1.860 1.80 0.29 0.28

| | TEXAS | 1.12 1.320 1.64 1.64 0.52 0.3+

f [ |

TABLE

3 - DEVICE 74240



TABLE & - DEVICE 7474

b DEVICE | MANUFACTURER | CLOCK THESHOLD LEVEL ]
| | | ____________________________ e e e e et e e e e e e — = [
| { | D' LOW | D OHIGH !
1 | [ - e R EEREREEEEEEEEEEEE |
t | | MIN AVE MAX | MIN AVE MAX ]
I _“| - [ H,ﬁ,.|.,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
[_.__._, R - - _"_-"| ________________________________________________________________________________ I
| | I |
[ 741574 | FAIRCHILD [ 7.280 1.270 1.3000 1.260 §.270 1.290 i
! | MOTORGLA | 1.0048 1.014 i.630 1.00 P.014 1.030 !
i | MATIONAL | 1.32¢0 1.330 1.340 1.300 1.338 1.350 ]
| | SIGNETICS | 1.2449 1.340 1440 1.230 1.286 1.4640 !
| | TEXAS | 0.%90 1.002 1.020 0.990 1.002 1.020 |
| | | !
bo1at4 | FAIRCHILD | 1.260 1.284 1.300 1.270 1.284 1.290 i
f | NATIONAL | 1.330 1.354 1.3710 1.330 1.320 1.370 i
| | SIGNETICS | 1.294 1.318 1.3640 1.290 1.3386 1.370 |
| | TEXAS | 1.340 1.342 1.3590 1.350 1.352 1.360 '
| | | E
| 74574 | FAIRCHILD i 1.280 1.308 1.320 1.260 1.290 1.310 |
| | NATIOHAL | 1.230 1.27%¢4 1.230 1.240 1.285 1.320 |
| | SIGNETICS | 1.1%0 1.204 1.2:140 t.1680 1.196 1.200 |
| | TEXAS ] 1.288 1.298 i.320 1.290 1.304 1.320 |
I i [ |



TABLE 5 - DEVICE 7474

| DEVICE | MANUFACTURER | CLEAR THESHOLD | PRESET THESHOLD

| | im.___.__n.__...__w_....,,,,w\.,,,,,ﬁﬁ.v_,“__.,__.._.______..._M.V,.,u,,,,ﬁ,,.._,“_“__,._____.,,..__".‘,,M[
| | | MIN AVE MAX ! MIN AVE MAX |
in_._-_._,..|,,4,,,,,_v__-.___.__|__..______,AAgf,.”_“__.._“________._..._....,.Ak,,,.,,,,,,,‘,,..ﬂ.,M.______,._ e _ {
| .......... | ______________ | _______________________________________________________________________________________ ]
J ! J i
| 74LS74 | FAIRCHILD | 1.260 1.282 1.310 1.260 1.280 1.310 |
I | MOTOROLA i 1.390 1.404 1.420 1.300 1.404 1.420

] I NATIONAL { 1.2990 1.320 1.330 1.310 1.330 1.349

] | SIGNETICS | 1.410 1.418 1.440 1.390 1,410 1,440

| [ TEXAS ' 0.920 0.946 0.390 n.92c D.948 0.930

I l [ !
o744 | FAIRCHILD J 1.320 1.340 1.360 1.360 1.374 1.390

| | NATIONAL | 1.390 1.394 1,410 1.390 1.394 1,440

} I SIGNETICS | 1.130 1.260 1.340 1.740 1.268 1.360 |
! | TEXAS | 1.360 1.362 t.3780 1.360 1.362 1.380

f I l !
| 74574 | FAIRCHILD | 1.360 1.1392 1,410 1.370 1.408 1.420

| | NATIONAL | 1.340 1.404 1.450 1.340 1,360 1.380

| | SIGNETICS | 1.250 1.278 1.290 1.250 1.270 1.2840 |
| | TEXAS | 1.410 1.428 1,440 1,500 1.430 1.450 |
l | | l



TABLE & - DEVICE T&T4

I DEVICE | WANUFACTURER | "D’ OTHESHOLO LEVEL }
| | o |
i i ] MIN AVE MAX }
EERREEEE |- o I
o R frm e |
f I [ I
} 140574 [ FAIRCHILD ] 1.200 1.212 1.240 i
| | MOTOROLA | 1.390 1.392 1.400 |
I | NATIONAL I 1.310 1.330 1.350 |
| | SIGNETICS | 1.160 1.160 1.160 |
i | TEXAS | 1.310 1.332 1.360 I
| I I I
| 1474 | FALRCHILD | 1.220 1.226 1.230

| [ NATIONAL ! 1.220 t.290 1.310 |
| | SIGNETICS | 1.240 1.268 1.300 I
! | TEXAS | 1.300 1.304 1.310 |
I I I I
| 74874 | FAILRCHILD | 1.25%0 1.2718 1.290

| | NATIONAL | 1.190 1.236 1.270 |
| | SIGNETICS [ 1.100 1.122 1.130 |
| | TEXAS [ 1.2560 1.270 1.290 |
I I | I



TABLE 7 - DEVICE 7404

| DEVIGCE | MANUFACTURER | MINIMUM INPUT PULSE WIDTH i
| | | e e e e e e o et e e o ot e et o vt m ot e et o o e e o v m e e e r a1 [
! | | LOW INPUT | HIGH INPUT ]
| I l__ __,_..___-____N._.__...__-_._.._,...--‘._.,fﬂ‘_,,,,,,,,,,,_,,A,,,,,,,.LA,ALNM__.,,.,..w,.......-[
| I ] MIN AVE MAX | MIN AYE MAX

| _________ | _________________ | ___________________________________________ e e i e e ;
Pomemos [~ ommmmm e m e [ mmm e e il e |
I I I !
bo74L504 | FAIRCHILD | .00 10.0 14 .0 1.0 13.8 18.0

| ] MOTOROLA | 9.00 16.2 1.0 16.8 18.2 26.0

i | NATIONAL | 8.00 8.80 9,00 7.00 T.00 7.00

| | SIGNETICS | 10.0 16.6 1.0 12.40 12.0 12.0 |
] b TEXAS i 1.0 11.6 13.0 13.0 14.4 16.0

I | I |
| 7404 { FAIRCHILD i t2.0 13.6 16.0 13.0 15 .4 19.0

i [ NATIONAL i 1.0 11.2 12.0 11.0 12.0 13.0

| | SIGNETICS ] 13.0 13.4 14.8 13.0 16.2 22.0

] I TEXAS i 0.0 10.8 13.0 1.0 11.8 15.0

| I I I
| 74504 | FAIRCHILD ] 2.00 2.40 4.08 5.0 6.80 7.00

| | NATIONAL | 3.00 3.60 4,00 5.00 5.40 £.00 |
| | SIGNETICS | 2.00 2.00 2.00 6.900 5.01% 65.00

! | TEXAS | 2.00 2.00 2.00 6.00 5.00 6.00 |
I I I I



TaLS574

TeTd

FAIRCHILD
MOTOROLA
NATIONAL
SIGNETICS
TEXAS

FAIRCHILD
HATTOMAL
SIGNETICS
TEXAS

FAIRCHILD
NATIORAL
SIGNETICS
TEXAS

MINIMUM CLOCK PULSE WIDTH |

(% I AV I L)

o o O o

TABLE 8 -

GLITCHES
<12.8 NS
GLTTCHES
<2.00 NS
GLITCHES

DEVICE 7474

RESPONSE TO NARROW CLOCK

LOW IN £0-100 NS RECOVERS IN 500-1000 NS
NO OPERATION
LOW RECOVERS
NO OPERATION
LOW RECOVERS

IN 40 NS

IN 20 NS

8-18 NS DOUBLE PULSES,GLITCHES LOW FAST RECOVERY

t4-18 NS
t1-312 NS
17-19 NS

<Z2.00 NS
€2.00 NS
GLITCHES
GLITCHES

DOUBLE PULSES,GLITCHES LOW 14 NS RECOVERY
ODCGUBLE PULSES,<1% NS GLITCHES LOW
DOUBLE PULSES, <17 NS GLITCHES LOW

NQ OPERATION
NO OPERATION
LOW 30 NS RECOVERY
LOW 15 NS RECOVERY



TABLE 9 - DEVICE 7474

.00 <2.04 NS NO OPERATICN

| DEVICE | MANUFACTURER | I
| ] f ________________________________ e e el _ |
| f ] MINIMUM CLEAR PULSE WIDTH | RESPONSE TD MNARROW CLEAR

] | o o o e |
[ _________ } _________________ [ ___________________________________________________________________________________________ |
I l | I
748576 | FAIRCHILD | 5.00 GLITCHES LOW IN RECOVERS IN 600-1000 NS

| | MOTOROLA | 10.0 €10.0 NS NO OPERATION |
| | NATIONAL ! 3.90 GLITCHES LOW RECOVERS IN 20 NS J
| | SIGNETICS | 5.00 <5.80 NS MO OPERATIONM ]
! | TEXAS | 1.00 <3.80 MY NO OPERATION

I | l [
[ 7474 | FAIRCHILD | 13.0 12-13 NS DOUBLE PULSES,10-12 NS GLITCHES FAST RECOVERY |
| | NATIONAL | 14.0 13-14 NS DOUBLE PULSES,9-13 NS GLITCHES 60 NS RECOVERY |
| | STGHETICS | 14.10 12-14 M5 DOUBLE PULSES,10-12 NS GLITCHES 40 NS RECGVERY |
| | TEXAS | 18.0 15-18 NS DOUBLE PULSES,12-16 NS GLITCHES 50 NS RECOVERY |
I | | I
| 74574 | FAIRCHILD | 3.00 2-3 NS GILTCH |
| | MATIONAL | 2.00 €2.00 NS NO OPERATION !
| | SIGNETICS | 3.00 2 NS GLITCHES LOW 10 NS RECOVERY |
| | TEXAS | 2 i
| ! | l



REFERENCES

1. Samplea of five devices for each family, type and manufacturer were
tested. Test results shown refer to this sample and other such sam-
ples may produce different results. Tests were conducted over a
period where the temperature varied by no more than five degrees
centigrade, thus the effect of temperature on the results will be

ingignificant.

2. The HP B020A pulse generator was used in all tests.
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