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This specification forms part of ESA/SCC Basic Specification No. 21300, Terms, Definitions,
Abbreviations, Symbols and Units, and covers discrete non-microwave semiconductor devices.

TERMS, DEFINITIONS AND ABBREVIATIONS

DIODES

Low Power Switching Diodes

Voltages

Forward Continuous (Direct) Voltage (Vg)

Instantaneous Total Forward Voltage (Vg)
Average Forward Voltage (Vrav))

Reverse Continuous (Direct) Voltage (VR)

fnstantaneous Total Reverse Voltage (VR)
Peak Reverse Voltage (Vpm)
Surge Reverse Voltage (Vrsm)

Breakdown Voltage (V(gRr))

Currents

Forward Continuous (Direct) Current (Ig)

Instantaneous Forward Current (ig)
Peak Forward Current (Fp)

Surge Forward Current (lggpm)

Average Output Rectified Current (Ip)

Reverse Continuous (Direct) Current (Ig)

Forward voltage is the voltage drop which results
from the flow of forward current through the
semiconductor diode.

Reverse voltage is the voltage drop which results
from the flow of reverse current through the
semiconductor diode.

The breakdown voltage is the voltage measured at a
specified current in the breakdown region.

Forward current is the current flowing through the
diode in the direction of lower resistance to the flow
ot steady direct current.

The surge current is the maximum current pulse
which can be carried by the semiconductor or diode
for the length of time, repetition frequency and
waveform specified.

The reverse current is the current flowing through the
diode in the direction of higher resistance to steady
direct current when a specified reverse voltage is
applied.
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21.2

Instantaneous Reverse Current (i)
Peak Reverse Current (lrpm)

Powers

Surge Non-repetitive Power (lpgpm)

Switching Parameters

Forward Recovery Time ()

Reverse Recovery Time (t;)

Reverse Recovery Current (i)
Recovered Charge (Stored Charge) (Qg)

Sundry Quantities

Differential Resistance (r)
Damping Coefficient (& or d)
Damping Resistance (rg or rg)
Efficiency (n)

Rectification Efficiency (ry)

Tunnel Diodes
Voltages and Currents
Peak Point Current (1)

Valley Point Current (l,)

Peak-to-Valley Point Current Ratio (Iy/1,)
Reverse Continuous (Direct) Current (Ig)

Peak Point Voltage (Vp)

Valley Paint Voltage (V)

The forward recovery time is the time required for the
current or voltage to reach a specified condition after
instantaneous switching from 0 or a specified reverse
voltage to a specified forward biased condition.

The reverse recovery time is the time required for
the current or voltage to reach a specified condition
after instantaneous switching from a specified
forward current to a specified reverse biased
condition.

Valley current is the current measured at the positive
voltage at which the current has reached a minimum
value from which it will increase if the voitage is
increased further.

Peak point voltage is the voltage at which peak point
current occurs.

Valley voltage is the voltage at which valley current
occurs.
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Projected Peak Point Voltage (Vpp)
Reverse Continuous (Direct) Voltage (VR)

2.1.3 Rectifier Diodes

Voltages

Continuous (Direct) Forward Voltage (Vy) Forward voltage is the voltage drop which results

from the flow of forward current through the
semiconductor diode.

Crest (Peak) Forward Voltage (Vrm)

Average Forward Voltage (Vrav)) - With lp specified.

Continuous (Direct) Reverse Voltage (VR)

Crest (Peak) Working Reverse
Voltage (Vrwm)

Repetitive Peak Reverse Voltage (Vrgm) - Maximum recurrent reverse voltage.
Non-repetitive Peak Reverse Voltage - Peak transient reverse voltage.
(Vrsm)

Breakdown Voltage (V(gR))
Threshold Valtage (V10))

Currents

Continuous (Direct) Forward Current (If)
Repetitive Peak Forward Current {lrgm)

Overload Forward Current (liov))

Surge (Non-repetitive) Forward - The surge current is the maximum current pulse

Current (Iesm) which can be carried by the semiconductor diode for
the length of time, repetition frequency and waveform
specified.

Average Output Rectified Current (I,)
Continuous (Direct) Reverse Current (Ig)
Average Reverse Current (Irav)) - With |, specified.

Sundry Quantities

Slope Resistance (rT)
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Voltage Reference

Voltage Regulator Diode Current (Ik)
near Breakdown Knee

Voltage Regulator Diode Current (l7)

Voltage Regulator Impedance (Z)
near Breakdown Knee (lk)

THYRISTORS
Principal Voltages - Anode-Cathode Voltages

Continuous (Direct) Off-state Voltage (Vp) - The off-state is the condition of the device
corresponding to the portion of the anode-cathode
voltage current characteristic for forward currents
less than the forward break-over current.

Peak Off-state Voltage (Vpm)

Crest (Peak) Working Off-state
Voltage (Vpwm)

Repetitive Peak Off-state Voltage (Vprm)

Non-repetitive Peak Off-state
Voltage (Vpsm)

Break-over Continuous (Direct) - The forward break-over voltage is the maximum
Voltage (Vo)) positive voltage from anode to cathode for which the
small signal is 0 for a specified gate current.

Continuous (Direct) On-state Voltage (V)
Minimum On-state Voltage (V1min)
On-state Threshold Voltage (Vo))
Continuous (Direct) Reverse Voltage (VR)

Crest (Peak) Working Reverse - The working peak reverse voltage is the maximum

Voltage (Vrwm) instantaneous value of the reverse voltage, excluding
all repetitive and non-repetitive transient voltages
which occur across the device.

Repetitive Peak Reverse Voltage (Vppym) - The repetitive peak reverse voltage is the maximum
instantaneous value of the reverse voltage, including
all repetitive transient voltages, but excluding all
non-repetitive transient voltages which occur across
the device.
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Non-repetitive Peak Reverse
Volitage (Vrsm)

Reverse Breakdown Voltage (V(gR))

The non-repetitive peak reverse voltage is the
maximum instantaneous value of the reverse voltage,
including all non-repetitive transient voltages, but
excluding all repetitive transient voltages which occur
across the device.

The reverse breakdown voltage is the value of
negative value from anode to cathode at which a
transition commences from a region of high small
signal resistance to a region of substantially lower
small signal resistance between the anode and the
cathode

Principal Currents - Anode-Cathode Currents

Continuous (Direct) Off-state Current (Ip)

Continuous (Direct) Break-over
Current (Igo))

Continuous (Direct) Holding Current (Iy)

Continuous (Direct) On-state Current (i)

Overload On-state Current (Lov))
Repetitive Peak On-state Current (lyrm)

Surge (Non-repetitive) On-state
Current (lygm)

Continuous (Direct) Reverse Blocking
Current (Ig)

Repetitive Peak Reverse Current (Irrm)

Gate Voltages

The forward break-over current is the current through
the device at forward break-over voltage.

The holding current is the minimum current through
the anode required to maintain the device in the
on-state for specified gate conditions and load.

The on-state is the condition of the device
corresponding to the low impedance low voltage
portion of the anode to cathode voltage current
characteristic for positive anode to cathode voltage.

(The gate voltage is the voltage between the gate and the terminal of the adjacent region).

Forward Gate Continuous (Direct)
Voltage (Vrg)

Peak Forward Gate Voltage (Vegm)

Reverse Gate Continuous (Direct)
Voitage (Vrg)

Peak Reverse Gate Voltage (Vrgm)
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Gate Trigger Continuous (Direct) -
Voltage (VgT)
Minimum Gate Trigger Voltage (VgTmiN)

Gate Non-trigger Continuous (Direct)
Voltage (Vgp)

Gate Turn-off Continuous (Direct) -
Voltage (Vgq)

Gate Currents

The gate trigger voltage is the voltage between the
gate and the terminal of the adjacent region required
to produce the gate trigger current.

The gate turn-off voltageis the voltage between the
gate and the terminal of the adjacent region required
to produce the gate turn-off current.

(The gate current is the current through the gate).

Forward Gate Continuous (Direct)
Current (Irg)

Peak Forward Gate Current {legpm)

Reverse Gate Continuous (Direct)
Current (Izg)

Gate Trigger Continuous (Direct) -
Current (Igy)

Gate Non-trigger Continuous (Direct)
Current (lgp)

Gate Turn-off Continuous (Direct) -

Current (Igq)

Time Quantities

Gate-controlled Turn-on Time (ty)
Gate-controlled Turn-off Time (tgyq)
Circuit-commutated Recovery Time (tg) -

Sundry Quantities

On-state Slope Resistance (r7)

TRANSISTORS
Voltages
Collector-Base (d.c.) Voltage (Vgg)

Collector-Emitter (d.c.) Voltage (Vcg)

Emitter-Base (d.c.) Voltage (Veg)

The gate trigger current is the minimum gate current
required to cause switching from the off-state to the
on-state for a stated anode to cathode voltage.

The gate turn-off current is the minimum gate current
required to cause switching from the on-state to the
off-state for a stated anode current in the on-state.

Circuit-commutated turn-off time.
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Base-Emitter (d.c.) Voltage (Vgg)
Collector-Base (d.c.) Voltage (Vceo)
Emitter-Base (d.c.) Voltage (Vepo)
Collector-Emitter (d.c.) Voltage (Vceo)
Collector-Emitter (d.c.) Voltage (Vcer)
Collector-Emitter (d.c.) Voltage (Vges)

Collector-Emitter (d.c.) Voltage (Vgex)

Breakdown Voltage Open Circuit (V(gR)..0)

Breakdown Voltage, Collector-Base
(VBR)CBO)

Breakdown Voltage, Emitter-Base
(VeRr)EBO)

Breakdown Voltage, Collector-Emitter
(Vier)ceO)

Breakdown Voltages
(Specified circuit)

Breakdown Voltage, Collector-Emitter
(V(BR)CER)

Breakdown Voltage, Collector-Emitter
(VBR)CEX)

Breakdown Voitage Short Circuit (V(gR...s)

Breakdown Voltage, Collector-Emitter
(ViBr)CES)

Floating Voltage, Emitter-Base (Veg;)

Punch-through (Penetration) Voltage (V)

Saturation Voltage, Collector-Emitter
(Veesa)

With Ig =0; Ig specified.
With I = 0; Eg specified.
With Ig =0; Ig specified.
With Rgg = R; Ig specified.
With Vgge = 0; I specified.

With Vgg =X specified (reverse biased Emitter-Base);
Ic specified.

The abbreviation BV is in common use for these
guantities.

With Ig = 0; Ig specified.

With I =0; Ic specified.
Breakdown voltage is the voltage measured at a
specified current in the breakdown region.

With Ig = 0; Ic specified.

The abbreviation BV is in common use for these
quantities.

With Rge =R; I¢ specified.

The abbreviation BV is in common use for this
guantity.

With Vge =0; I specified.

With Ig = 0; Vg specified.

A floating potential is the d.c. voltage between an
open-circuited terminal and the reference point when
a d.c. voltage is applied to the other terminals as
specified.

With g = specified; I specified.

The saturation voitage is the d.c. voltage between the
measurement electrode and the reference electrode
for specified saturation conditions.
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Saturation Volitage, Base-Emitter (Vpgga) -

Currents
Base (d.c.) Current (Ig)

Collector (d.c.) Current (Ig)

Emitter (d.c.) current (Ig)

Collector Cut-off Current (lcgo)

Collector Cut-off Current (Igeo) -
Emitter Cut-off Current (lggp) -
Collector Cut-off Current (Igeg) -
Collector Cut-off Current (Ices) -
Collector Cut-off Current {Icex) -
Base Cut-off Current (Iggx) -

Powers
Collector Power Dissipation (Pg) -

Total Input Power (d.c. or average) -
to all Electrodes (Pi)

Electrical Parameters
STATIC PARAMETERS

(Specified for bias conditions)

Static Value of the Forward Current -
Transfer Ratio:

- In Common Emitter Configuration -
(h21g or heg)

SMALL SIGNAL PARAMETERS
(Specified for bias and frequency conditions)

Small signal value of the Open-Circuit -
Reverse Voltage Transfer Ratio:

- In Common Emitter configuration -
(h12e or hg)

- In Common Base configuration -
(h12b or hyp)

With |5 specified, Ig specified.

With |g =0; Vg specified.
With Ig = 0; Vg specified.
With Ic =0; Vg specified.
With Rge =R; VgE specified.
With Vge =0; Vg specified.
With Vgg = X; Ve specified.

With Vge =X; Ve specified.

With Ty or Tease specified.

Static forward current transfer ratio is the ratio of the
d.c. output current to the d.c. input current under

specified test conditions.

haie= 1G = IE-1 with Vcg = constant.
B B

Small signal open-circuit reverse voltage
output voltage, with 0 a.c. input current.

h12e= Vbe with I, = constant.
Vce

h12b= Veb with |, = constant.
Vcb

transfer
ratio is the ratio of the a.c. input voltage to the a.c.
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Small signal value of the Short-Circuit

Forward Current Transfer Ratio:
- In Common Emitter configuration
(h21e or hy)

- In Common Base configuration
(h21b or hy)

Small signal value of the Open-Circuit

Output Admittance:

- In Common Emitter configuration
(h22e or hgg)

- In Common Base configuration
(h22b or hgp)

CAPACITANCE

Input Capacitance:

- In Common Emitter configuration
{C11es or Cies)

- In Common Base configuration
(C11bs or Cibs)

QOutput Capacitance:

- In Common Base configuration
(C22bo or Cobo)

Output Capacitance:

- In Common Emitter configuration
(C22es or Coes)

- In Common Base configuration
(C22bs or Cobs)

FREQUENCY PARAMETERS
Cut-off Frequency:

- In Common Emitter configuration
(th21e or fhie)

Small signal short-circuit forward current transfer ratio
is the ratio of the a.c. output current to the a.c. input
current, with 0 a.c. output voltage.

h21e= }g with Vg = constant.

h21b= IC with Vg, = constant.
le

Small signal open-circuit output admittance is the
ratio of the a.c. output current to the a.c. voltage
applied to the output terminals, with 0 a.c. input
current.

h22e= IC  with I, =constant.
Vce

h22b= ICc  with | =constant.
Vcb

Output short circuited to a.c.

h1te=Re (h11e)+ 1
inCliies

hi1b=Re (h11b) + 1
iwC1ibs

Input open-circuited to a.c.

h22b = Re (h22b) +iwC22bo

Input short-circuited to a.c.

y22e = Re (y22e) +inC22es

y22b =Re (y22b) +iwC22bs
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In Common Base configuration
(fh21b or fhib)

- In Common Collector configuration
(fh21c or fhic)

Frequency of Unity Current Transfer -
Ratio (f;)

Transistor Frequency (fy) -

Maximum Frequency of Oscillation {fa) -

SWITCHING PARAMETERS

Pulse Average Time -

Pulse Time (tp) -

Duty Cycle -

Delay Time (tg) -

Rise Time (t;) -

Carrier Storage Time (i) -

fT=fxh21e=1

fT +fxXh21e
(h2te is measured in a region where the roll-off is
6.0dB/octave).

The maximum frequency of oscillation is the highest
frequency at which a transistor will oscillate under
specified conditions.

N.B.
This also approximates the frequency at which
maximum available power gain has decreased to
unity.

Symbol under consideration.

The average pulse time of a puilse is the time
duration from a point on the leading edge which is
50% of the maximum amplitude to a point on the
trailing edge which is 50% of the maximum
amplitude.

The pulse time of a pulse is the time interval from the
point on the leading edge which is 90% of the
maximum amplitude to a point on the trailing edge
which is 90% of the maximum amplitude.

Symbol under consideration.

The delay time of a pulse is the time interval from a
point at which the leading edge of the input pulse has
risen to 10% of its maximum amplitude to a point at
which the leading edge of the output pulse has risen
to 10% of its maximum amplitude.

The rise time of a pulse is that time duration during
which the amplitude of its leading edge is increasing
from 10% to 90% of the maximum amplitude.

The storage time of a pulse is the time interval from
a point 10% down from the maximum amplitude on
the trailing edge of the input puise to a point 10%
down from the maximum amplitude on the trailing
edge of the output pulse.
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Fall Time (t;)

Turn-on Time (tg +t,)

Turn-off Time (tg+1y)

Emitter Depletion Layer Capacitance (Cyg)
Collector Depletion Layer Capacitance (Cyc)
Collector Time Coefficient (i¢)

Rise Time Coefficient (tR)

Fall Time Coefficient (tF)

Stored Charge (Qs)

Transient Current Ratio in

Collector Emitter Saturation Resistance:
- Small Signal Value (rcgsat)
- Static Value (rcesat)

SUNDRY QUANTITIES
Noise (N, n)

Noise Current ()

Noise Voltage (V)

Noise Power (P)))

Effective Noise Bandwidth (B)
Amplification

Current Amplification

Voltage Amplification

- The fall time of a pulse is that time duration during
which the amplitude of its leading edge is decreasing
from 90% to 10% of the maximum amplitude.

- Under consideration.

- Under consideration.

- At a selected input frequency, the noise figure is the
ratio of the total noise power per unit bandwidth (at a
corresponding output frequency) delivered to the
output termination, to the portion thereof contributed
at the input frequency by the input termination,
whose noise temperature is standard (293 +5°K) at

all frequencies.

- Symbol under consideration.
- Symbol under consideration.

- Symbol under consideration.
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GAIN (G)

Power Gain:
- For small signals
- For large signals

Insertion Power Gain
Transducer Power Gain
Available Power Gain
Maximum Power Gain
Efficiency (n)

Collector Efficiency (nc)

External Circuit Parameters

Emitter (d.c.) Voltage Supply (Veg)
Base (d.c.) Voltage Supply (Vgg)
Collector (d.c.) Voltage Supply (Vcc)
External Emitter Resistance (Rg)
External Base Resistance (Rg)
External Collector Resistance (Rg)

External Resistance connecting Base
to Emitter (Rgg)

Generator Resistance (Rg)
Load Resistance (Ry)

Load Capacitance (Cy)

The large signal power gain is the ratio of the a.c.
output power to the a.c. input power under specified
large signal conditions. It is usually expressed in
decibels (dB).

Symbol under consideration.

Symbol under consideration.

Symbol under consideration.

Symbol under consideration.
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3. GRAPHIC SYMBOLS
3.1 DIODES
SYMBOL DESCRIPTION
N Diode PN
—@_ Semiconductor rectifier diode
_@_ Tunnel diode
@ Breakdown diode, uni-directional
@ Breakdown diode, bi-directional
@ Bi-directional diode (transistor)
3.2 THYRISTORS
SYMBOL DESCRIPTION
H Triode thyristor (general symbol)
l/” Reverse blocking triode thyristor, N-gate
H\' Reverse blocking triode thyristor, P-gate
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3.3 TRANSISTORS

SYMBOL DESCRIPTION

PNP transistor

NPN transistor with collector connected
to the envelope

Uni-junction transistor with P-type base

Uni-junction transistor with N-type base

DO

3.4 FIELD-EFFECT TRANSISTORS

SYMBOL DESCRIPTION

Junction field-effect transistor with
N-type channel
Source Drain

Junction field-effect transistor with
P-type channel




