2n554 (Germanium)

2N555 For Specifications, See 2N178 Data.

JAN 2N559-1 (cermanium)

JAN 2n559-2
JaN 2n559-3*

PNP germanium mesa transistors designed for mil-
itary and industrial high-reliability, high-speed switch-
ing applications.

CASE 22
(TO-18)

Collector connected to case

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VeEs 15 Vde
Collector-Base Voltage VeB 15 Vde
Emitter-Base Voltage VEB 5.0 Vde
Collector Current Ic 50 mAdc
Base Current Ig 50 mAdc
Emitter Current Ig 50 mAdc
Total Device Dissipation @ To = 25°C Pp 150 mW

Derate above 25°C 2.0 mW/°C
Total Device Dissipation @ T c = 25°C Pp 300 mW

Derate above 25°C 4.0 mwW/°C
Operating Junction Temperature Range Ty -65 to +100 ocC
Storage Temperature Range Tstg -65 to +150 oc

* Level 3 reliability data shown for information only. Qualification tests will be initiated upon established
customer requirements.
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JAN 2N559-1, -2, -3 (Continued)

RELIABILITY RATINGSt

Est. Max
QUALITY LEVELS (LTPD) RELIABILITY LEVELS Failure
Maximum failure rate () during first Rate in
1000 hours with 90% confidence. Cor]serva-
Eﬁ:':; Operation Life Storage Life D;::;Ly od
Level Pp =150 mW Equipment
Indi- Group A Group B I¢=50 mA 1. =100°C T.=150°C | %/1000
cator Subgroups Subgroups T, =25 A A Hrs
Major | Minor | Major | Minor | Major | Minor | Major | Minor | Major | Minor
Defect | Defect | Defect | Defect | Defect | Defect | Defect | Defect | Defect | Defect
) 3.0 5.0 10 20 10 20 10 20 20 - 0.1
@) 1.5 3.0 5.0 15 50 15 1.5 3.0 7.0 20 0.01
(3)* 1.0 2.0 3.0 | 7.0 2.0 5.0 | 0.2 0.5 1.0 3.0 0.001
1 This table relates the statistical sampling requirements in the specification to the reliability levels for the

transistor.

customer requirements.

TABLE | - GROUP A INSPECTION

Level 3 reliability data shown for information only. Qualification tests will be initiated upon established

LTPD for Limit
. STD- Respective Reliability Level
Examination or Test MILSTD-750 pec ty Symbol X - . Unit
Method Total © | Major Requirement Limit Defect Classification
1) @@ @] G Min | Max Minor Major
SUBGROUP 1
Visual and Mechanical Examination 2071 wl715] 75|83 _— _ - _ —_ -
SUBGROUP 2 513f2| 3j15]1.0
Emitter-Base Cutoff Current 3061 IgBo pAde
(Vgg = -1 Vde) Condition D - 50 >5to 10 >10
Collector-Base Cutoff Current 3036 Icso MAde
(Vep = -5 Vde) Condition D — 30 >3t05 >5
Emitter-Base Breakdown Voltage 3026 BVgpo Vde
(Ig = -200 pAdc) Condition D 5.0 _ 3.5 to<5 <3.5
Collector-Emitter Breakdown Voltage 3011 BVCES Vde
(Ic = -100 pAdc) Condition C 15 -— 12 to <15 <12
SUBGROUP 3 513)2]3]15{10
Collector-Emitter Saturation Voltage 3071 VCE(sat) Vde
(Ic = =50 mAde, Ig = -1.5 mAdc) — 10 >1.0to 1.2 >1.2
(Ic = -10 mAdc, Ig = -0.4 mAdc) —_ 0.3 >0.3 t0 0.35 >0.35
Base-Emitter Saturation Voltage 3066 VBE(sat) Vde
(Ic = ~10 mAdc, I = -0.4 mAdc) Condition A 0.32 0.44 0.30 t0<0.32 <0.30
and and
0.44 to 0.50 >0.50
DC Current Gain 3076 hpg -
(Ic = -10 mAdc, Vo = -0.5 Vdc) 25 150 20 to<25 <20
and and
>150 to 200 >200
SUBGROUP 4. 5|13fj2)3j15[10
Rise Time 3251 tr ns
(Vee = -3.5 vde, VBE(oﬁg = 0.5 Vdc, Condition A — 95 >95 to 115 >115
Ipy = -0.55 mAdc, Rc = 300 ohms,
CcE= 150 pF, Ccp = 2*8.5 pF)
Storage Time 3251 ts ns
(Voo = -3.5 Vde, Ig; = -1 mAdc, Condition A - 9% >95 to 115 >115
Igy = 0.25 mAdc, RBC = 300 ohms)
Fall Time 3251 ty ns
(Vg = =35 Vde, Ig; = -1 mAde, Condition A - 100 >100 to 120 >120
Igz = 0.25 mAdc, R = 300 ohms,
cpcg - 2705 pF)

NOTES:

@ Total is defined as the sum of the major and minor defectives.
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JAN 2N559-1, -2, -3 (Continued)

TABLE !l - GROUP B INSPECTION

LTPD for Limit
Examinati T MIL-STD-750 |Respective Reliability Level .
Xaminafion or Test Method Total 4 Maior Symbol Requirement Limit Defect Classification Unit
M@ [Emi@ fe) Min Max Minor Major
SUBGROUP 1
Physical Dimensions 2066 20 115 |7 |—|—|— —_ —_ —_ - —_ i
SUBGROUP 2 5 3 2 3151
Moisture Resistance 1021 — — — —_ _ _
(No initial conditioning; one cycle;
only steps 1 to 6)
Emitter-Base Cutoff Current 3061 KEBO uAde
(Vgg = -1 Vdc) Condition D _ 10 >10 to 20 >20
Collector-Base Cutoff Current 3036 Iceo uAde
(Vep = =5 Vdc) Condition D - 5.0 >5 to 10 >10
DC Current Gain 3076 hpg —_—
(Ic = -10 mAde, Veg = -0.5 Vde) 20 200 15 to <20 <15
and and
>200 to 250 >250
SUBGROUP 3 20 15 {7110| 5 |3
Tension 2036 —_ —_ — —_ —_ —
Condition A
Solderability 2026 —_ —_ - -— — —_
Temperature Cycling 1051 —_ — - -— — —_
(5 cycles) 5 Condition B
T(ugn) = 1007y °C  2N559 (1)
T(high) = 150 *5 OC  2N559 (2),
2N559 (3)
Thermal Shock (Glass Strain) 1056 _ -— — — — —
Condition A
Moisture Resistance 1021 _ —_ —_ - - —
End-Point Tests: Same as Subgroup 2
SUBGROUP 4 20 |15 7110 |5 |3
Shock 2016 —_ - — — - -
(Non-operating; 5 blows: 1500 G in
Orientations X;, Yy, Yy, and Zy
(total = 20 blows)
Constant Acceleration 2006 — —_ —_ - —_ —
(20,000 G, Orientations X,, Y, Y,
and 2y)
Vibration Fatigue 2046 - _ —_ —_ — —_
(No bias applied)
Vibration, Variable Frequency 2056 _ _ —_ —_ — —_
(1 cycle each in Orientations X;, Yj,
and Z;)
End-Point Tests: Same as Subgroup 2
SUBGROUP 5 20 {15 | 7110 | 5 |3
Terminal Strength - Lead Fatigue@ 2036 —_ —_ —_ — — —_
Condition E
SUBGROUP & 20 |— |— |10 |— |—
High-Temperature Life (Non-operating) 1031 —_ - — - - —
+0 2N559 (1) ONLY
(Tgpg = 100 5 °C
End-Point Tests: Same as Subgroup 2
SUBGROUP 7 — 20 |3 |—=f71
High-Temperature Life (Non-operating) 1031 _ —_ —_ —_ _ —_
+0 2N559 (2),
- [
(Tstg =150 5 %) o559 (3)
End-Point Tests: Same as Subgroup 2
SUBGROUP 8 20 15 |5 10| 5 |2
Steady-State Operation Life 1026 _ —_ —_ —_ —_ -
(g = 50 3 made, Pp = 150_‘12 mw,
Ta =25 13%)
End-Point Tests: Same as Subgroup 2

NOTES: (1) Total is defined as the sum of the major and minor defectives.
@ Rejects from prior electrical-test samples from the same lot may be used for this test.




JAN 2N559-1, -2, -3 (Continued)

TABLE Ill - GROUP C INSPECTION®

LTPD for Limit
Examinati T MIL-STD-750 |Respective Reliability Level symbol Ui
xamination or Test m| . - . T Init
¢ Method Total Major Y Requirement Limit Defect Classification
M{@)@mi@}3 Min Max Minor Major
SUBGROUP 1 1071515 (|3]2
Output Capacitance 3236 Cob pF
(Vcp = =5 Vde, Ig = 0, f = 100 kHz) — 6.0 >6to 10 >10
Current-Gain — Bandwidth Product 3261 i MHz
(Ig = 10 mAde, Vo = -1 Vde, 300 1000 250 to <300 <250
f= 100 MHz) llr(l)doo
>
Delay Plus Rise Time 3251 t b+ !‘_ ns
(Ve = =3.5 Vde, Vgp(o * 0.5 Vde, Condition A — 50 >50 to 75 >75
Ig; = -1 mAde, Rg = &% ohms,
Cep = 210" pF, Cpp = 2 105 pF
SUBGROUP 2 1017155 |3]2
Collector-Emitter Cutoff Current 3041 ]CES KuAde
(Vog =5 Vde, Ty =+ 55°C) Condition C —_— 40 >40 to 50 >50
DC Current Gain 3076 hPE -—
(Ig = -10 mAde, Vg = -0.5 Vde, 10 - 81t0<10 <8
T, = -55°C)
SUBGROUP 3 20 J15 | 7 {10 |5 |3
Salt Atmosphere (Corrosion) 1041 — - - - — —_
End-Point Tests:
Same as Group B, Subgroup 2
SUBGROUP 4 — 20 {10 {~ JO |5
High-T Life (N 1031 - - - - —_ —_
+0
(Tgtg = 100 5 o¢)
End-Point Tests:
Emitter-Base Breakdown Voltage 3026 BVppo Vde
(Ig = -300 uAdc) Condition D 5.0 — 3.5 to <5 <35
Collector-Emitter Breakdown Voltage 3011 BVcEs Vde
(Ig = -100 pAdc) Condition C 12 — 8to<12 <8
Collector-Emitter Saturation Voltage 3071 VCE( sat) Vde
(Ic= -10 mAdc, Ig = -0.5 mAdc) - 0.3 >0.3t0 0.6 >0.6
Base-Emitter Saturation Voltage 3066 VBE(sat) 0.31 0.47 0.25 t0<0.31 <0.25 Vde
(Ic = -10 mAde, 1g = -0.4 mAdc) Condition A and and
>0.47 to 0.55 >0.55
Delay Time 3251 tq ns
(Vo = -3.5 Vde, Vgp(ogq) = 0.5 Vde, Condition A
150 -0.55 made, Ke =300 ohms,
+0.5
Ceg = 150pF, Ccp = 2 ;™ PF, 10 3 <10 and >45
Cpg = 2%0.5 pF) >35 to 45
Rise Time 3251 t. ns
(Vg = -3.5 Vde, VBE(ogp) = 0.5 Vde, | Condition A 15 105 <15 and >125
Ipg = -0.55 mAde, Rg %00 ohms, >105 to 125
CcE = 150 pF, Ccp = 210" pF)
Storage Time 3251 ts ns
(Vog = -3.5 Vde, Ig; = -1 mAde, Condition A 15 105 <15 and >125
Ipz = 0.25 mAde, 15; = 300 ohms) >105 to 125

* Group C is to be performed on the first lot and every 6 months thereafter.
NOTE: (1) Total is defined as the sum of the major and minor defectives,

anO18 (GErmaNIUM)

For Specifications, See 2N375 Data.






