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Abstract

The need for high speed wideband amplifiers is the driving force behind the development of the
Current F eedbaél; Amplifier (CFA). The CfA has significant advantage over conventional amplifier in
terms of slew rate performance and inherently wide bandwidth. This paper provide a review of the theory

and design of current feedback amplifier.
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4.2 BANSABVAUBININANND
42.1 MIIARANIABLAUBIAIUAYD 92995 1A910N15 Simulation (Band Width) &4

wain -3dB MINOVAUDIYNANIND 705.477 kHz 89510810087 24.606 dB A93UN 4.3
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422 M3IANANITABUAUDIAINAVDIINDT 1A9INNITNABDIIAISY (Band Width)
é t.:' 3 T 1 (%4 Yr 1 1
mmﬂmi‘i’]aummamuﬂ 10 Hz 939 600 kHz ﬂ%ﬂﬂlﬂ@ﬂﬂ’)']ﬂﬂi'lﬂ'liﬂl816110\1’3\1%5663114‘]5’3\1
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anudsenaniiandsyun 26 dB uazaz lansasuauessginnudilszuannndl 500 kHz

AN 4.1 Loz 31N 4.4

f(Hz) | Vout(V) Av(dB)
10 19.51 25.805
20 19.91 25.981
30 19.98 26.012
40 20.02 26.029
50 20.03 26.033
60 20.07 26.051
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70 20.07 26.051
80 20.09 26.059
90 20.07 26.051

100 20.10 26.064
200 20.09 26.059
300 20.08 26.055
400 20.08 26.055
500 20.08 26.055
600 20.09 26.059
700 20.08 26.055
800 20.08 26.055
900 20.09 26.059
1000 20.09 26.059
2000 20.10 26.059
3000 20.10 26.064
4000 20.10 26.064
5000 20.10 26.064
6000 20.10 26.064
7000 20.09 26.059
8000 20.09 26.059
9000 20.09 26.059
10000 20.08 26.055
20000 20.04 26.038
30000 | 20.01 26.029
40000 19.99 26.016
50000 20.01 26.029
60000 19.98 26.012
70000 19.95 25.998:
80000 19.94 25.994
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90000 19.92 25.986
100000 19.90 25.977
110000 19.87 25.940
120000 19.85 25.955
130000 19.81 25.938
140000 19.79 25.929
150000 19.58 25.836
200000 19.18 25.657
300000 18.17 25.187
400000 16.92 24.568
500000 15.61 23.868
600000 1432 23.119 _
700000 13.08 22.232
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TOSHIBA

25C5200

TOSHIBA TRANSISTOR SILICON NPN TRIPLE DIFFUSED TYPE

25C5200

POWER AMPLIFIER APPLICATIONS

¢ Complementary to 25SA1943

® Recommended for 100W High Fidelity Audio Frequency

Amplifier Output Stage.

MAXIMUM RATINGS (Tc=25°C)

Unit in mm

20.5MAX. | Z%33+0.2

WREEL

2.50

6

ELECTRICAL CHARACTERISTICS (Tc=25°C)

o
CHARACTERISTIC SYMBOL | RATING | UNIT ‘ E
Collector-Base Voltage VeBO 230 v 54540415 5452015
Collector-Emitter Voltage VCEO 230 v "o %
Emitter-Base Voltage VEBO 5 v %Sl ol =
Collector Current Io 15 A =) —
Base Current Ip 15 A \—;—3——5—1—
ColE:ctoor Power Dissipation Pg 150 W I BASE
(Te=25"C) . 2. COLLECTOR (HEAT SINK)
Junction Temperature T 150 °C 3. EMITTER
Storage Temperature Range Tstg —55~150 °C JEDEC -
JEITA —
TOSHIBA 2-21F1A

Weight : 9.75g (Typ.)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Collector Cut-off Current IcBO VcB=230V, Ig=0 — — 50 | pA
Emitter Cut-off Current IEBO Vep=5V, Ig=0 — — 5.0 | pA
Collector-Emitter Breakdown )

Voltage V (BR) CEO |Ic=50mA, Ig=0 230 | — — v
hFE (1)
VeeE=5V, Ig=1A —_

DC Current Gain (Note) CE=5V, Ic 55 160

_ hrr (2) |[VCE=5V, Ic=TA 35 60 | —
Collector-Emitter Saturation
Voltage VCE (sat) |Ic=8A, Ip=0.8A — | 040} 3.0 v
Base-Emitter Voltage VBE Vee=5V, Ig=7A — 10} 15 )\
Transition Frequency fp VeE=5V, Ig=1A — 30| — | MHz
Collector Output Capacitance | Cgl Vep=10V, Ig=0, f=1MHz — 200 | — pF

(Note) : hyg (1) Classification

R : 55~110, O : 80~160

2001-11-05




TOSHIBA

25C5200

Ic - VcE
20 -
COMMON EMITTER
2 Te=25°C
~ 16 800
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3 4 fd L e < 40
8 - 3020_
X
o
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- r
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£3 /i
)
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01~
gg "“E
o< - b 25 i
[=3=] - af
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2= Ic/ig=10
2 001
8 0.01 0.1 1 10 100
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SAFE OPERATING AREA

50— T
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=, 100ms¥ \
: VI
2 NI
o
=} 1 A
Z Al \\“ L}
[o3
\
S 0.5 N‘\ \
g \ \
3 03
g \\
¥ SINGLE
NONREPETITIVE
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TOSHIBA

2SA1943

TOSHIBA TRANSISTOR SILICON PNP TRIPLE DIFFUSED TYPE

25SA1943

POWER AMPLIFIER APPLICATIONS

¢ Complementary to 25C5200

® Recommended for 100 W High Fidelity Audio Frequency

Amplifier Output Stage. -

MAXIMUM RATINGS (Tc = 25°C)

Unit in mm

20.5MAX. | Z33+0.2

-}e-,@{@%}ﬁ
AREE

26.0%0.5

2.50

20.0+0.6

CHARACTERISTIC SYMBOL | RATING | UNIT +03
1.0-025
Collector-Base Voltage VCBO —230 v 545015 U 545%0.15
| Collector-Emitter Voltage VCEO —230 v "o 3l
Emitter-Base Voltage VEBO . =5 v o o 2
Collector Current Ic ~15 A =) —
Base Current Iy -15 A \ﬁi—
Collector Power Dissipation .
o P 150 W 1.” BASE
(Te = 25°C) c 2. COLLECTOR (HEAT SINK)
Junction Temperature Ty 150 °C 3. EMITTER
Storage Temperature Range Tstg —55~150 °C JEDEC —
JEITA —
TOSHIBA 2-21F1A
ELECTRICAL CHARACTERISTICS (Tc = 25°C) Weight : 9.75 g (Typ.)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. [UNIT
Collector Cut-off Current IcBO Vep=—-230V,Ig =0 — — | =5.0| A
Emitter Cut-off Current IgBO VEB=-5V,Ic=0 — — | =5.0| A
Collector-Emitter Breakdown
Voltage V®BR)CEO|Ic = —50mA, Ig =0 -230f — — A%
hFE (1)
Veg = -5V, Ig=-1A 55| — 160
DC Current Gain (Note) CE 5V, Ic
hpg(2) |VeE= —5V,Ig=-T7A 35] 60| —
Collector-Emitter Saturation _
Voltage VCE (sat) |Ic = —8A,Ig = —0.8A — | -15| =30 V
Base-Emitter Voltage VBE Vegp=-5V,Ig=-TA — | -10|-15| V
Transition Frequency fp Ve = -5V, Ig=—-1A — 30| — |MHz
Collector Output Capacitance | C Ve = —10V, Ig =0, — 360 | — P
pub Lap ob f=1MHz P

(Note) : hypg (1) Classification

R:

55~110, O : 80~160

2001-10-29




TOSHIBA _ 25A1943

Ic — VCE Ic — VBE
—20 -20
COMMON EMITTER ICOMMON EMITTER
= Te=25°C 2 =
SE ¢ —800 S Ves = —5V
(&4 - -~ 600 (*]
— // '/ L — 490 ; ) % | e
E —12 // {’; ~250% 200 § -12 A
_ ) ——
T = % =
o s /A%éﬁr -100 2 s
o o
g A///// Ig = —10mA—} 5 ’/
= / v / —-50 =] /
= 77 — ~40 | - Te = 100°C / 925
3 -4 3 _a c 0’
&) Y y -~30 =) 4
3 —20 o -25
4 i L/
0 1 [} '/ l .
0 -2 ~4 -6 -8 —10 0 04 —038 -1.2 -16 -2.0
COLLECTOR-EMITTER VOLTAGE Vgg (V) BASE-EMITTER VOLTAGE Vgg (V)
% VCE (sat) — IC hFE - IC
& - )
s -3 g 300 Te = 100°C
E — : ’ / -g‘ "n\
$3 1 L, 100 =
2 =
&> -03 = 30 2594 3
= . Te = 100°C 25 Z — 25 \\
22 —01 Y L B oLl \
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TOSHIBA | 25A1943
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JGD A 4
1N5518 THRU 1N5546
0.4W LOW VOLTAGE AVALANCHE DIODES
el 1| voLTAGE RANGE
3.3 to 33 Volts
FEATURES DO-35
* Low zener noise specified ) -—!—{}
* Low zener impedance
* Low leakage current ' o T
* Hermetically sealed glass package ) l e
MECHANICAL CHARACTERISTICS _ =
*TASE: Hermetically sealed glass case. DO-35.
* LEAD MATERIAL : Tinned copper clad steel. s
* MARKING: Body painted, alphanumeric. POLARITY T
* POLARITY: banded end is cathode. cmeon || b
* THERMAL RESISTANCE: 200°C/W(Typical) junction to lead at 0.375 - inches from
body . Metallurgically bonded DO —35"s exhibit less than 100°C/Watt at zero dis- R P Lt
tance from body. aasTm s |
MAXIMUM RATINGS .
Operating temperature: — 65°Cto + 200°C;  Storage temperature: — 65°Cto + 200°C All dimensions in b
ELECTRICAL CHARACTERISTICS
(Ta =25 unless otherwise noted. Based on dc measurements at thermal equilibrium  NOTE 1 — TOLERANCE AND
Ve=1.1 MAX @ Iz =200 mA for all types) VOLTAGE DESIGNATION
- REVERSE LEAKAGE | BCD | BCDSURIX The JEDEC type numbers
ZENER | TEST mm . | | MAXNOEE | pecuianon| Low | shown are + 20% with guar-
B-CD FACTOR Vz . .
JEDEC | voLtace | cuomrent | BED DC ZENER| AT Iz = 2500A anteed limits for only Vz, kg,
e vzo ke | izw VR-VOLTS | CURRENT AVZ  [CURRENT > h
N Dt ours | mase (TS T R TN | oacoL7s] vous |z | and Vi, Units with A suffix
(Notn 2) S || RONEA BCD mace || PER SQUATE (No® | mA® | are + 10% with guaranteed
= {Note5) | ROOT CYCLE limits for only Vz, Iz, and Vi.
M| 3o | m | 2 |30 |o0: || e o8 0% | 28 | ~Units with guaranteed limits
e x z 10 | 080 | 10 ] 0.5 0.8 2.0 for all six parameters are in-
| a7 | ® | = |30 |8 & 02 o | 30 | dicated by a B suffix for +
53| 5.1 5.0 » 20 | 20 | 25 7 0.5 0.65 0.5 5.0% units, C suffix for +
1G24 | 6.6 30 0 20 | 30 | 35 8 10 0. 0.2 2.0% and D suffix for
I AR A AN S Y
wesz7| 7 10 35 o5 | 60 | 68 51 2.0 0.05 0.01 NOTE 2 — ZENER (V) VOLT-
nss| 8.2 10 | 05 | 65 | 75 % 4.0 0.05 - | 0.0 AGE MEASUREMENT
B sh i | B (S| 8| 2| df | B8 |&E | Nominal zener vorage s
NG| 110 10 80 0% | 90 | 99 > 5.0 020 0.01 measured with the device
sz | 12.0 1.0 ) 005 | 95 | 108 2 10 0.20 0.01 junction in thermal equilibri-
INSB| 130 | 1.0 ‘%0 00t | 105 | n.7 2 15 0.0 0.0t ‘um with ambient tempera-
NSS4 | 14.0 1.0 100 0.01 1.5 | 12.6 27 20 0.20 0.01 ture of 25°C.
Bl B v | B g8 Ee i) 2| OB | 2 |t Noms zwm
INB37 | 17.0 1.0 100 001 | 130 | 153 z 2 0.2 0.0t IMPEDANCE ( 2; ) DERIVA-
s | 18.0 10 w00 | 001 | 5.0 | 162 2 2 0.20 0.00 TION . .
NSO | 200 10 ® | o | 76 | o £ » o oo The zener impedance is de-
N4 | 22.0° 1.0 100 00 | 180 | 198 17 2 0.25 0.01 rived from the 60 Hz ac volt-
NG| 240 1.0 00 | oo | 20 | 216 6 2 0.3 0.01 age, which results when an
| .0 1.0 00 | oot | 210 | 24 15 P 0.3 0.01 ac current having an rms val-
peal 2o | e | ER BRI EL) 8| B | 88 |Gh | ueequloigwoiteda
N5 | B0 1.0 00 | 0o | 20 | =7 12 2 0.50 0.01 ner cument (lx is superim-
. posed on k.

NOTE 4 - REVERSE LEAKAGE CURRENT(IR)

Reverse leakage currents are guaranteed and are measured at Vi as shown on the table.

NOTE 5 - MAXIMUM REGULATOR CURRENT(l,)

The maximum current shown is based on the maximum voltage of a 5.0% type unit, therefore, it applies only to the B.suf-
fix device. The actual Ip, for any device may not exceed the value of 400 milliwatts divided by the actual V; of the device.
NOTE 6 - MAXIMUM REGULATION FACTOR(AV;)

AV, is the maximum difference between V7 at Iz and V7 at in measured with the device junction in thermal equilibrium.

JINAN GUDE ELECTRONIC DEVICE CO., LTD.



RATINGS AND CHARACTERISTIC CURVES (1N5518 THRU 1N5546)

Lead temperature TL(C)
378" from body

=
€
8 400 K
4 ~
350
= N
8 3 )
O 250
gzoc <
150) a
o ]
2 100 \~
S 80 -
3
% 0 25 0 75 100 125 150 175 200
s
b
a

. FIGURE 1 — POWER TEMPERATURE DERATING CURVE

_ 100
FOWRARD CHARAGTERISTIC < / 38
3 / 3
[ T 50\
/ y 40
. A Z 30
Vz  REVERSE VOLTAGE < \
ar (vouTs) / § 20 \ A\
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a g N |
- > 8
< ~ -t
E z N
= 6 i
REVERSE CHARAGTERISTIC 5[At 2 Volis(Vr) =
(See Lable for specifice vaiues) 4
F—t—1t—1—1— 1+ ! 3
2
* FIGURE 2 — ZENER DIODE CHARACTERISTICS
AND SYMBOL IDENTIFICATION ;
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ZENER VOLTAGE V;
FIGURE 3 - CAPACITANCE.VS.Vz CURVE .

JINAN GUDE ELECTRONIC DEVICE CO,, LTD.




1N4001 thru 1N4007

Vishay Semiconductors
formerly General Semiconductor

General Purpose Plastic Rectifier

Reverse Voltage

I — 50 to 1000V
DO-204AL Forward Current 1.0A
(bo-41) 10254) Features
i » Plastic package has Underwriters Laboratories
0.1072.7) Flammability Classification 94V-0
0.080 (2.0)" l« ! = Construction utilizes void-free molded plastic technique
Dia. » Low reverse leakage
0.203(5'2) *» High forwa(d surge capability
0160 (2.1) + High temperature soldering guaranteed: 350°C/10 seconds,
’ 0.375" (9.5mm) lead length, 5 Ibs. (2.3kg) tension
Mechanical Data
Case: JEDEC DO-204AL, molded plastic body
1‘0M(,2 5"4) Terminals: Plated axial leads, solderable per
: MIL-STD-750, Method 2026
0.034 (0.86) . Polarity: Color band denotes cathode end
"'”25,;‘?'7” 2 Mounting Position: Any

Weight: 0.012 0z.,0.3 g

NOTE: Lead diameter is w for suffix "E” part numbers
0.023 (0.58)

Dimensions in inches and (millimeters}

M aXi mum Rati n g S & Th erm al C h ara Cte I’i Sti CS Ratings at 25°C ambient temperature unless otherwise specified.

AN [ IN | IN | 1IN [ IN | IN | 1N .

Parameter Symb-| 4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007 | UMt
Maximum repetitive peak reverse voltage VRRM | 50 100 | 200 | 400 | 600 | 800 | 1000 | V
* Maximum RMS voltage VrRMms | 35 70 140 | 280 | 420 | 560 | 700 \'
* Maximum DC blocking voltage Vbc 50 100 | 200 { 400 | 600 | 800 | 1000| V
* Maximum average forward rectified current

0.375" (9.5mm) lead length at Ta = 75°C IFa) 1.0 A
* Peak forward surge current 8.3ms single half sine-wave IFsm 30 A

superimposed on rated load (JEDEC Method) Ta= 75°C
* Maximum full load reverse current, full cycle

average 0.375" (9.5mm) lead length TL= 75°C IR(AY) 30 HA

. . ™) ReJa 50 °

Typical thermal resistance RouL o5 C/wW
* Maximum DC blocking voltage temperature TA +150 \
* Operating junction and storage temperature range T3, TsTG -50 to +175 °C
Electrical C hal"acte riStiCS Ratings at 25°C ambient temperature unless otherwise specified.
Maximum instantaneous forward voltage at 1.0A VF 11 \Y
* Maximum DC reverse current Ta=25°C IR 5.0 uA

at rated DC blocking voltage Ta=125°C 50
Typical junction capacitance at 4.0V, 1MHz CJ 15 pF
Note: (1) Therma! resistance from junction to ambient at 0.375" (9.5mm) lead length, P.C.B. mounted  *JEDEC registered values
Document Number 88503 ' www.vishay.com

13-Jan-03 1



1N4001 thru 1N4007

Vishay Semiconductors
ormerly General Semiconductor

Ratings and
Characteristic Curves (ra=25c unless otherwise noted)

Fig. 2 - Maximum Non-Repetitive

Fig. 1 — Forward Current Derating Curve Peak Forward Surge Current
1.0 T T 30
. TaA=75°C
—_ 60H Resist
< In di ct?\zsl_';:: ‘ \ 8.3ms Single Half Sine-Wave
= < {JEDEC Method)
g 08 = 25 \\
= 02x02"(50x50mm) N = N
& Copper Pads § N
o N
[ © N
= 0.6 o 20 “N
© \ 2 N
L33 3
5 \ 2 \
T o4 g o ™~
& & ™
N
& o2} A g w0 N
g 0.375" (9.5mm) : o
< Lead Length
0 L 1 5.0
0 25 50 75 100 125 150 175 1 10 100
Ambient Temperature {(°C) ) Number of Cycles at 60Hz
Fig. 3 — Typical Instantaneous
Forward Characteristics Fig. 4 —Typical Reverse Characteristics
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Fig. 6 — Typical Transient Thermal
. Fig. 5 — Typical Junction Capacitance Impedance
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www.vishay.com Document Number 88503
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2SA94 PNP EPITAXIAL SILICON TRANSISTOR

POWER AMPLIFIER
VERTICAL DEFLECTION OUTPUT

®  Complementary to 2SC2073

:3;. 1 Naazose
1 TERMINATIONS
Z|x .33 1. BASE
z 3 . 2. COLLECTOR
. &3 3. EMITTER
- . < 0085
ABSOLUTE MAXIMUM RATING (Ta=25°c) aedilee
123
Characteristic Symbeol Rating Unit
Collector-Base Voltage VCBO -150 v
Collector-Emitter Voltage VCEO -150 v
Emitter-Base voltage VEBO -5 A\
Collector Current (DC) 1IC -1.5 A
Collector Dissipation PC 25 w
Junction Temperature Tj 150 °C
Storage Temperature Tstg -50~150 °C
ELECTRICAL CHARACTERISTICS (Ta=25°c)
Characterristic Symbol Test Condition Min Typ Max Unit
Collector Cutoff Current ICBO VCB=-120V , IE=0 -10 A
Emitter Cutoff Current IEBO VEB= -5V, IC=0 10 HA
DC Current Gain hFE VCE=-10V, 40 75
IC=-05A
Collector- Emitter Saturation Voltage VCE(sat) |IC=-0.5,1B=-50mA -1.5 v
Current Gain Bandwidth Product T VCE=-10V, 4 MHZ
IC=-0.5A

Wing Shing Computer Components Co., (H.K.)Ltd.
Homepage: http://www.wingshing.com

- Tel:(852)2341 9276  Fax:(852)2797 8153

E-mail:

wsccltd@hkstar.com




2SC1775, 2SC1775A

Silicon NPN Epitaxial

HITACHI

ADE-208-1056 (Z)
1st. Edition
Mar. 2001

Application

e Low frequency low noise amplifier
e Complementary pair with 2SA872/A

Outline
TO-92 (1)
1. Emitter
2. Collector
3. Base
3
2
1
‘.'
Hitachh %

semiconductor




2SC1775, 2SC1775A

Absolute Maximum Ratings (Ta = 25°C)

Item Symbol 2SC1775 2SC1775A Unit
Collector to base voltage Veso 90 120 \Y
Collector to emitter voltage Vero 90 120 \Y
Emitter to base voltage Veso 5 5 \%
Collector current le 50 50 mA
Collector power dissipation Pe 300 300 mwW
Junction temiperature Tj 150 150 °C
Storage temperature Tsig -55 to +150 —-50 to +150 °C
Electrical Characteristics (Ta = 25°C)
2SC1775 2SC1775A
Item Min Typ Max Min Typ Max Unit Test conditions
Collector to emitter 90 — — 120 — —_ \'% lc =1mA, Rge = o
breakdown voltage
Collector cutoff current I, — — 05 — — — WA V=75V, k=0
| .~ Z 05 pPA Vg=100V, =0
DC current transfer ratio hg,*' 400 — 1200 400 — 1200 V=12V, . =2mA
160 — — 160 — — Ve =12V,
I.=0.1mA
Base to emitter voltage Vg — — 075 — — 075 V Ve =12V, 1. =2mA
Collector to emitter — 05 — — 05 V Ic=10mA LL=1mA
saturation voltage
Gain bandwidth product f; — 200 — — 200 — MHz V,=12V,[.=2mA
Collector output — 16 — — 16 — pF V=25V, =0,
capacitance f=1MHz
Noise figure — — 50 — — 50 dB V=86V, f=10
Ic =50 pA, Hz
R, =50 kQ
— — 15 — — 15 dB =1
kHz
Note: 1. The 28C1775/A is grouped by hg, as follows.
E F
400t0 800 600 to 1200
HITACHI




2SC1775, 2SC1775A

Collector Current lg (mA)

Collector Power Dissipation P (mW)

Maximum Collecter Dissipation Curve - Typical Output Characteristics
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DC Current Transfer Ratio vs.

Typical Transfer Characteristics Collector Current
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2SC1775, 2SC1775A

Gain Bandwidth Product vs.
Collector Current
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2SC1775, 2SC1775A

Signal Source Resistance Ry (kQ)
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2SC1775, 2SC1775A

Package Dimensions

As of January, 2001
Unit: mm
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Hitachi Code TO-92 (1)
JEDEC Conforms
EIAJ Conforms
Mass (reference value) 0.25¢g
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BAMOSPEC

NPN SILICON POWER TRANSISTORS
28C2073 transistor is des;gned for use in general purpose Power

amplifier,vertical output application

FEATURES:

* Collector-Emitter Voltage
Vego= 150V(Min)

* DC Current Gain
hFE= 40-140@I.= 500mA

* Complementary PNP 2SA840

MAXIMUM RATINGS

NPN
2SC2073

1.5 AMPERE

POWER

TRANASISTORS

150 VOLTS
25 WATTS

y 4

Characteristic Symbol 28C2073 Unit
Collector-Emitter Voltage Veeo 150 \")
Coliector-Base Voltage Vepo 150 \YJ
Emitter-Base Voltage Vepo 5.0 \Y
Collector Current - Continuous Ie 1.5 A

- Peak fem 3.0
Base Current I 0.5 A
Total Power Dissipation @T, = 25°C Pp 25 w
Derate above 25°C 0.2 wWree
Operating and Sforage Junction T;.Tsr6 °c -
Temperature Range -55 to +150
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance Junction to Case Rejc 5.0 °c/w

FIGURE -1 POWER DERATING

B & 8

-
(=]

Py, POWER DISSIPATION(WATTS)
i
[3,}

o O

[~

25

50 75
Te » TEMPERATURE(PC)

125 150

i

}
:
_+4 !IC

H b

T
i

PIN 1.BASE

2.COLLECTOR
3.EMITTER
4.COLLECTOR(CASE)
MILLIMETERS
DM

MIN MAX

A 1468 15.31
B 9.78 10.42
C 50 852
(5] 13.06 14.62

E 357 407

F 242 3.66
G 112 1.36
H 0.72 096

i 4.2 498

J 1.14 138

K 220 297

L 033 055
M 248 298
O 3.70 3.90




25C2073 NPN

S
ELECTRICAL CHARACTERISTICS ( T = 25°C unless otherwise noted )

Characteristic - Symbol Min Max Unit
OFF CHARACTERISTICS
Coliector-Base Breakdown Voltage VisricBo \'
(lc=10mA, 1g=0) 150
Coliector-Emitter Breadown Voltage V(ericEO \YJ
(lc=50mA,Ig=0) . . 150
Emitter-Base Voltage Vero Vv
(lg=1.0mA,I;=0) 5.0
Collector Cutoff Current lego uA
(Vep= 120V, ig=0) . 10
Emitter Cutoff Current - leso UA
{Vgg=5.0V,I1:=0) ' 10
ON CHARACTERISTICS N
DC Current Gain hFE
(1c=0.5A,V=10V) | 40 140
Collector-Emitter Saturation Voltage Veersaty \'
{1c=05A, Igz=50mA) 1.5
Base-Emitter On Voltage VBE(on) Vv
(1e= 500 mA, V= 10V) 0.65 0.85 v
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product ' fr MHz
(lc=05A,V =10V, =1.0MHzZ) 4.0

(1) Pulse Test Pulse Width =300ps,Duty Cycle = 2.0%:
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ACTIVE-REGION SAFE OPERATING AREA (SOA)
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_There are two limitation on the power handling ability
of a transistor:average junction temperature and second
breakdown safe operating area curves indicate Ic-V¢e
limits of the transistor that must be observed for reliable
operation i.e., the transistor must not be subjected to
greater dissipation than curves indicate.

The data of SOA curve is base on Typ=150°CT¢is
variable depending on conditions. second breakdown
pulse limits are valid for duty cycles to 10% provided
Tupigs150°C At high case temperstures, thermal fimita -
tion will reduce the power that can be handled to values
less than the limitations imposed by second breakdown.



2SA872, 2SA872A

Silicon PNP Epitaxial

HITACHI
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Application

s Low frequency low noise amplifier
¢ Complementary pair with 2SC1775/A

Outline
TO-92 (1)
1. Emitter
2. Collector
3. Base
3
2
1
o8 ¢
Hitachh %2
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2SA872, 2SA8T2A

Absolute Maximum Ratings (Ta = 25°C)

Item Symbol 25A872 2SA872A Unit
Collector to base voltage Vo ~-90 -120 \Y
Collector to emitter voltage Veeo -90 —120 Vv
Emitter to base voltage Vezo -5 -5 \
Collector current le =50 -50 mA
Collector power dissipation P 300 300 mwW
Junction temperature Tj " 150 150 °C
Storage temperature Tstg -55 to +150 -50to +150 °C
Electrical Characteristics (Ta = 25°C)
2SA872 2SA872A
ltem Symbol Min Typ Max Min Typ Max Unit Test conditions
Collector to emitter Vemeeo —90 — — -120 — — \Y% le=—1mA Rg =e
breakdown voltage
Collector cutoff current — — 05 — — — PA  Vi=-75V,1.=0
— — — — — ~05 HA  V,=-100V,I.=0
DC current tarnsfer ratio hgg,*' 250 — 800 250 — 800 Ve =-12V,
c=—2mA
160 — — 160 — — Ve =12V,
lc =-0.1mA
Base to emitter voltage Vg, — — -0.75 — — -0.75 V Ve =-12V,
lc=—2mA
Collector to emitter — -05 — — -05 V lc ==10 mA,
saturation voltage l=~-1mA
Gain bandwidth product f; — 120 — — 120 — MHz V, =-12V,
le=—2mA
Collector output — 18 — — 18 — pF  V,=-25V, =0,
capacitance f=1MHz
Noise figure — — 50 — — 50 dB V,=-6V, f=10Hz
I =-50 pA
R, =50 kQ
— — 15 — — 15 dB f=1kHz
Note: 1. The 2SA872/A is grouped by h, as follows.
D E
25010500 400 to 800
HITACHI



2SA872, 2SA872A

Collector Current I (mA)
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2SA872, 2SA872A

Collector Output Capacitance C,, (pF)

Gain Bandwidth Product vs. Collector Current
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2SA872, 2SA872A

Contours of Constant Noise Figure (2)

Contours of Constant Noise Figure (3)
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2SA872, 2SA872A

Package Dimensions

As of January, 2001
Unit: mm
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TECHNICAL DATA

N-CHANNEL J-FET DEPLETION MODE
Qualified per MIL-PRF-19500/3 75

Devices ) i Qualified Level

MAXIMUM RATINGS
2N3821
Parameters / Test Conditions Symbeol | 2N3822 | 2N3823 | Unit
Gate-Source Voltage Vasr 50 30 \
Drain-Source Voltage Vs 50 30 \
Drain-Gate Voltage Vog 50 30 v
Gate Current Igr 10 mA TO-72*
Power Dissipation [ To=+25C W Pr 300 mW (TO-206AF)
Operating Junction & Storage Temperature Range T, Toe -55 to +200 °c
(1) Derate linearly 1.7 mW/°C for T, +25 °C.
*See appendix A for

package outline
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Parameters / Test Conditions Symbol Min. Max. | Units
Gate-Source Breakdown Voltage
Vps=0,1g=1.0 pAdc 2N3821, 2N3822 V@ryGssr 50 Vde
2N3823 30
Gate Reverse Current
Vps =0, Vgs =30 Vdc 2N3821, 2N3822 Iessr 0.1 nA
VDs = 0, VGS =20 Vdc 2N3823 0.5
Zero-Gate-Voltage Drain Current
Vgs =0, Vps =15Vde 2N3821 ) Inss 0.5 2.5
2N3822 2.0 10 mA
2N3823 4.0 20
Gate-Source Voltage
Vps =15 Vdc, Ip =50 pAdc 2N3821 0.5 2.0
Vps = 15 Vdc, Ip =200 pAdc 2N3822 Vas 1.0 4.0 Vde
Vps = 15 Vdc, Ip =400 pAdc 2N3823 1.0 7.5
Gate-Source Cutoff Voltage
Vps =15 Vdc, Ip=0.5nAdc 2N3821 4.0

2N3822 Ves(off) 6.0 Vdc




T R ETY

2 2N3821, 2N3822, IN3823 JAN SERIE
Parameters / Test Conditions Symbol Min. Max. | Units
Small-Signal Common Source, Short-Circuit Forward Transfer Admittance
Vgs =0, Vps=15Vdc, f=1.0kHz ~ 2N3821 Iy’ 1500 | 4500
2N3822 3000 6500 pS
2N3823 3500 6500
Small-Signal Common Source, Short-Circuit Output Admittance
Vgs =0, Vps =15 Vdc, f=1.0 kHz 2N3821 [¥os| 10
2N3822 20 uS
2N3823 35
Small-Signal, Common-Source Short-Circuit Input Capacitance
Vs =0, Vps =15 Vdc, 100 kHz < f < 1.0 MHz Cis 6.0 pF
Small-Signal, Common-Source Reverse Transfer Capacitance
VDS=15VdC,VGS=O, 100kHz<f< 1.0 MHz Crss pF
2N3821, 2N3822 3.0
2N3823 2.0
Small-Signal Common Source, Short-Circuit Forward Transfer Admittance
Ves =0, Vps=15 Vdc, f=100MHz ~ 2N3821 lysl’ 1500
f=100MHz  2N3822 3000 pS
=200 MHz 2N3823 3200
Small-Signal, Common-Source Short-Circuit Input Conductance
Vgs =0, Vpg =15 Vdc, f =200 MHz 2N3823 (only) Zis 800 pS
Small-Signal, Common-Source Short-Circuit Output Conductance
Vgs =0, Vps =15 Vdc, f =200 MHz ~ 2N3823 (only) Zos 200 IN
Common Source Spot Noise Figure
VGS = O, VDS =15 VdC, R—G =1MQ
f=10Hz 2N3821, 2N3822 NF! 5.0 dB
f=10kHz 2N3821, 2N3822, 2N3823 2.0
Common Source Spot Noise Figure
Vs =0, Vps = 15 Vde, Rg = 1kQ NF? dB
f=105 MHz 2N3823 (only) 2.5




