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Measuring Methods for MOS Digital Integrated Circuits C 7042-1982

1, Scope
This Japanese Industrial Standard specifies measuring methods for MOS
(NMOS, PMOS, CMOS) digital integrated circuits (gate, flip-flop) used for
' electronic equipment.

2. Definitions

For the purposes of this standard, the definitions given in JIS C 5610 apply,

3. Atmospheric Conditions for Measurement

out measurement under the standard atmospheric conditions (ambient temperature
15 to 35 °C, relative humidity 45 to g5 %, ordinary air pressure 86 to 106 kPa)
by 3.1 of JIS C 7022.

. 3.1 Standard Atmospheric Conditions Unless otherwise specified, carry

3.2 Standard Atmospheric Conditions for Reference The standard atmos-
pheric conditions for reference are temperature 25 °C, relative humidity 50 $ and
air pressure 101 kPa. However, only the temperature may be employed as the
condition for reference.

3.3 Standard Atmospheric Conditions for Reference Tests The conditions
for reference tests, wherein accuracy and reproducibility of the measured values
are important, shall be a temperature 25 * 2 °C, a relative humidity 50 +5 $ and
an oridnary air pressure 86 to 106 kPa.

4, Measuring Apparatus and Equipment

4.1 Source for Measurement The d.c. source shall have a voltage regulation
not exceeding +5 5 or * 10 mV whichever is greater.

. And, the impedance of d.c. source shall be in an extent not to give influence
on the measurement.

4.2 Measuring Apparatus or Meter  Unless otherwise specified, d.c. and a.c.
voltmeter, ammeter and measuring apparatus (IC tester, oscilloscope etc.) are
: of grade 0.5 or at least equivalent and the impedance is negligible in the influence
to the system of measurement. For the following cases, however, the above re-
quirement need not be fulfilled.

(1) In the case of having no serious effect on measured result.
(2) In the case of having no serious effect on the criterion.

(3) When there is no measuring apparatus of Grade 0.5 or better or none with
accuracy corresponding to it as standard products in market.

. Applicable Standards:
JIS C 5610-Glossary of Terms Used in Integrated Circuit :

JIS C 7022-Environmental Testing Methods and Endurance Testin%@aqﬁ
for Semiconductor Integrated Circuits ents
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5. Definition of Polarity and Level

5.1 Polarity of Voltage The polarity of voltage means the polarity when
the potential of terminal common to the input-output circuit is employed as the
reference. '

5.2 Polarity of Current The polarity of current is positive when the direc-
tion of flow is toward the integrated circéuit under test (specimen).

5.3 Height of Level The level near to the positive infinity in algebraic
expression is called the high level () and the level near to negative infinity the
low level (L) in expression of the level height.

And among the two allowable limit values in a high (H) or low (L) level, the
limit value near positive infinity is attached the third affixed letter A and the
limit value near negative infinity the third affixed letter B. However, when
the value is equal to the potential of source, grounding ete. among them, it

may be omitted. ‘
Fig. 1 shows an example of these level relations on a voltage.
Fig. 1
Output
voltage Vou': VouatoVous
Voua Vor: VoratoVorn
\> Vit Vigato Vigs
oHp
Vie: VieatoVus
VIHB VIHA
Viep Vina Input voltage
Vora AN
Vorn N

6. Measurement of Electrical Performance

6.1 Combinational Circuit

Remark: In the measuring circuit, for the sake of convenience, only
examples for positive logic NAND gate are shown.
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6.1.1 Function Use the measuring circuit shown in Fig. 2, apply a
specified source voltage (Vi»). on the specimen under such conditions, apply
logical input signals having a specified high level input voltage (V)" and low
level input voltage (Vu) on each input terminal, and measure the logical level
output voltage appearing on the corresponding output terminal at a specified load
condition,

Apply the logical input signal on the input terminal according to the combina-
tion of logical values obtained from the function table. If especially necessary,
besides input voltage, specify the rise time, fall time, time interval of signal and
repetition frequency of input signal.

Table 1 shows an example of the function table of positive logic 3 input
NAND gate.

Fig. 2 Table 3
Voo A B c X
L L L H
A— u L L H
B— X L H L H
C— H H L 24
Vs L L H H
H L H H
L H H H
H u H L

6.1.2 D. C. Characteristics

6.1.2.1 High Level Output Voltage (Vox) Use the measuring circuit
shown in Fig. 3, apply source voltage of specified worst condition (V,,) on the
source terminal of the specimen, apply a specified input voltage (Vi) by which
the output voltage becomes high level, on one of the test input terminals, and
apply high level input voltage (V) on all other input terminals.

Let a specified output current (ox) flow through output terminal, and
measure the output voltage (V,z) at that time.

Carry out this measurement for each input terminal in order.
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Fig. 3 ‘

Vop

Vou

6.1.2.2 Low Level Output Voltage (V,..) Use the measuring circuit shown
in Fig. 4, apply source voltage of specified worst condition (Vz») on the source
terminal of the specimen, apply a specified input voltage (V. by which the out-
put voltage becomes low level on the input terminal.

Lef a specified current (I) flow through output terminal, and measure
output voltage (V,.) at that time. '

Fig. 4

VDD

g—

- ——

Vins

6.1.2.3 High Level Input Voltage (Vix) Use the measuring circuit
shown in Fig. 5., apply a specified source voltage (V»») on the source terminal
of the specimen. Apply a high level input voltage (V,x) by which the output
voltage (v,) becomes a specified low level or high level on one of the test input
terminals, and apply respective specified voltages (V) on the other input ter-
minals.

Let the specified output currents (Lu, I.) flow through output terminal,
measure the input voltages (Vix) at that time, respectively.

Carry out this measurement for each input terminal in order.
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Fig. b
Voo
o,
{o————— IoL
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o_._._— _____
Vii
! Vin Yo
Vss
6.1.2.4 Low Level Input Voltage (Vi) Use the measuring‘ circuit shown
in Fig. 6, apply a specified source voltage (V:») on the source terminal of the
specimen, apply a low level input voltage (V) by which the output voltage (V)
. becomes a specified high level on one of the test input terminals, and apply res-

pective specified voltages (V). on the other input terminals.

Let a specified output current (L) flow through output terminal, and
measure the input voltage (V) at that time.

Carry out this measurement for each input terminal in order.

Fig. 6
Voo
o}

(o e ——

O-—m—— -

Vh’
Vi Yo
®
6.1.2,5 High Level Input Current () Use the measuring circuit shown

in Fig. 7, apply the voltage of specified worst condition (V»») on the source ter-
minal of the specimen, apply a specified high level input voltage (V.;) on one of

the test output terminals, apply a specified voltage (V) on all the other input
terminals.

Measure the input current (I,,,)- flowing in or flowing out from the input ter-
minal at that time.

Carry out this measurement for each input terminal in order.
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Fig. 7 ‘

Vb

(o]
})—0 Disconnection
Vss

7

6.1.2.6 Low Level Input Current (Ir.) Use the measuring circuit shown
in Fig. 8, apply the voltage of specified worst condition (Vv,,) on the source ter-
minal of the specimen, apply a specified low level input voltage (V.. on one of _
the test input terminals, and apply a specified voltage (y,) on all the other input ,
terminals. .

Measure the input current (I.) flowing in or flowing out from the input ter-
minal at that time,

Carry out this measurement for each input terminal in order.

Fig. 8

Vop

Disconnection

6.1.2,7 High Level Circuit Current (Ioox) Use the measuring circuit
shown in Fig. 9, apply a specified source voltage (V»») on the source terminal
of the specimen, and measure the input current (I,,») flowing in or flowing out
from the source terminal when a specified input voltage (V. ' by which the output
voltage of all gates becomes high level is applied on each input terminal.
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