New gzuay Semi-Condustor fpwc[ucti, he.

20 STERN AVE. TELEPHONE: (973) 376-2922
SPRINGFIELD, NEW JERSEY 07081 (212) 227-6005
U.S.A. FAX: (973) 376-8960

2N1302 - 2N1309

Germanium Transistor

*mechanical data

The transistors are in a JEDEC TO-5 hermetically sealed welded package with glass to metal seal
between case and leads, Approximate weight is one gram.
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DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N1302, 2N1304 2N1303, 2N1305,
2N1306, 2N1308 2N1307, 2N1309

Collector-Base Voltage . . . . . . ., . . . . . . . . . . . .= 25v 30v -
Emitter-Base Voltage . - 25v »-
Collector Current . . . . . . . . . . .« « « « +« v 4 4 . ge— 30ma_______

Total Device Dissipation at {or below) 25°C Free-Air Temperature (See Note 1) . — 150mw__.____
Operating Collector Junction Temperature .  ————— . 85°C . .

Storage Temperature Range . . . . . . . . . . . . . . . . . g —65°Ct0100°C______.

NOTE: 1. Derate linearly 1o BS®C free-air temperoture ol the rate of 2.5 mw/(°.
*Indicates JEDEC registered dala,

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to.be both accurate and reliable at the time of going
to press. However, NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NJ Semi-Conductors encourages customers to verify that datasheets are current before placing orders,
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P-N-P ALLOY-JUNCTION GERMANIUM TRANSISTORS

electrical characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS 2N1303 2N1308 2N1307 2N1309 UNIT
MIN | TYP] MAX | MIN | TYP| MAX| MIN | TYP | MAX | MIN | TYP } MAX
BVcpo  (Collector-Base
Breakdown Veltage lg==10p, lg=10 -0 - = - - |- - — |- - — v
Weao  Emitter-Bose _ _
Breakdown Vellage g ==10pe, g =0 -5 - - |-% - —| -2 S I - N
Vo Punch Through Voltaget Yegn = -1 =125 - - -2 -— -] =157 - — 1S - — v
*leso Coliector Cutoff Current Yepg=—2v, ;=0 - -2 -6 - -2 -4 —_ -2 -t - -2 -4 na
*leso Emitter Culoff Current Vg = =25, le =10 - =15} =& - |-15 -4 — =15 -4 - =15 -4 Ma
e Static Forward Current Vee==1v, g =—10ma 0 100 - 40 | ns ;o200 60 | 130 | 300 0 160 -1 -
Transter Ratio Vee=—03y, lo=—20ma| 10 | 4 | —f 15| ss] —| | | =] o] 5} =] -
Ve Base-Emilter Vollage lg==05ma, Ic=-10ma |~-0.15 {- 0.25| = 0.40 | = 0.15 |~ 0.25| =035 ] =005 | ~0.25| = 0.35] —0.35 [—0.25| —0.35 v
lg==05ma, Ilo=—10ma - |—0,08]~0.20 — - — —_ — - — - _ v
*Vepisaty Collactor-Emitter ly=—02ma lc=-10m - - - - |-0.08|—-020]| — - - - - - v
Soturation Vollage Iy ==017mo, lc=—10mo —_ — - —_ — — - |=0.08] —0.20 — — — v
Iy ==01ms, lc=—1me - — — - —_ — — — — — |-o08l—020] v
i, Small-Signal Common-Base Vep ==v, = 1ma
Input Impedance f= 1k - n - - ? - - » - - n — | ohm
hy Smoll-Signal Commen-Base —
Revarse Voltage Yep=—3v, [g= Ima - 7 - - 7 - - 7 - - 7 - | -
Transfer Ratio F=k x107¢ x10-4 x 10-4 ¥ 104
h Small-Signal (ommon-Base Vop = -5, e = 1ma
ob [= ’ E
Oulput Admittance f= 1k — 040 - — ] 040 - — |o.40 - — {040 — | umho
hey :mall-Slgnnl (ommon-Emitter Ve = 5w, g = = 1ma
orward Current =1k - 1s - - 130 - - 150 - - 190 - -
. = ke
Transfer Ralio
it Common-Base Alpha— _ _ i
Cuteff Fraquency Veg==5v, = 1Ims 3 | - [ wl =1 w | =1 0| = | m
“Cob Common-Base Open-Circuit Vep = -5, lg = 0
Output Capucitonce f=1me - 10 n - 10 2 - v » - 10 20 pf
Gp Common-Base Open-Circuld Vpg = —5v, le= 0 )
Input Copatitance f=1m - ! - ' - - ' - ! - o
TV" Is determined by measuring the emitter-bose floating potential Vepe The collecior-base vollogs, Vg i increased wntil Vg = —1 volt; this value rﬁ
Veg = [Vpy =14
(] - 3 . (-] »
switching characteristics at 25°C free-air temperature
2N1303 2N1305 2N1307 2N1309
UN
PARAMETER TEST CONDITIONSTY WIN T TYp [WAX| WiN | TvP [mAX [MIN | Tve [ max | min | tve | max | N
tq Delay Time — | 0.06 - — | 0.06 — — | 0.06 - — | 0.08 - psec
lg=~10ma, gy =—13Ima
1, Rise Time — | 0.8 - - ] 0.8 -~ — 0.4 — - | 0.14 - Jasec
} = 0.7 ma, Vu )= 08v
1, Storage Time wa foffl — | 0.80 - — | 0.80 - - | 078 — — | 07 — | e
R = 1kQ (S Fig. 1)
t Fall Time — | 038 - — | 0.38 - — | 035 -— — {030 - ausec
Q, Stored Base Charge Igy) = ~1mo, lc = ~10ma (Sea Fig. 2) - 960 - —_- 920 —_ —_ 880 -— - 800 - pb
11Voltage and currant valves shown are nominal, exact values vary slightly with device parameters.
operating characteristics at 25°C free-air temperature
2N1303 2N1305 2N1307 2IN1309
UNIT
PARAMETER TEST CONDITIONS MIN | TYP [ MAX | MIN | TYP | MAX | MIN | TYP [ MAX | MIN | TYP | MAX
NF Spot Noise Figurs Vog = ~5v
lg—= tma - 4 —_ - 4 — — 3 - —_— k] —_ b
f= 1k, Rg=1k Q

*Indicates JEDEC ragistered data (typical valves mlvdld)_.
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