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| ' The RF Line

NPN SILICON HIGH-FREQUENCY TRANSISTORS

.. designed for high-speed current-mode logic switching applications.
& High Current-Gain—Bandwidth Product —
fr = 1800 MHz (Typ) @ I = 10 mAdc
¢ Low Input and Output Capacitance —
Cip and Cgp = 2.5 pF (Max)
® Excellent Current-Mode Performance —
tr= 1.7 ns(Typ) @ Ic = 30 mAdc

® Low Collector-Base Time Constant —
rp'Ce = 25 ps (Max) @ 1c = 10 mAdc — 2N 3969

Currant-Mode logic operation, because of the absence of storage time,
offers improved high-speed performance for digital applications In addition,
the low impedance drive circust offers improved detay, rise, and fall times.

The basic characteristics of mpor‘anu n current-mode logic applications
are Current-Gain—Bandwidth Product (fT), Input and Qutput Capacitance
(Cyp and Copl, and Base Spreading Resistance {r'p).

The 2N3959 and 2N3960 offer a combination of extremely high fy values,
low capacitances, and low base spreading resistance which results in excep-
tionaily high speed in current-mode logic circuits

*MAXIMUM RATINGS

Rating Symbol Value Unit
Coliector-Emitter Voltage VeEo 12 Vdc
Collector-Base Voltage Ves 20 Vde
Emitter-Base Voltage VEB 4.5 Vdc
Total Power Dissipation @ T4 = 25°C PD 400 mw
Derate above 25°C 23 mw/oC
Total Power Dissipation @ T¢ = 25°C ) 750 mwW
Derate above 25°C 43 mwW/°C
Operating and Storage Junction Ty.Tstg |-65to +200 oc

Temperature Range

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unnt
Thermat Resistance, Junction to Ambient Rg)A 0.436 oc/mw
Thermal Resistance, Junction to Case Rayc 0.233 oC/mw

*Indicates JEDEC Registered Data

1.8 GHz — 10 mAdc
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

E ] 1nn |\|Qn|:nlq?qumvi&ip [ Fig. No. [ Symbol [ Min [ Typ I Max r Unit I
rOPFCHARACTERISTIES —
[Conl -Emi Breah Volitage - V(BRICEO 12 - - Vde
{ic = 10 mAdec, Ig = 0)
Callector-Base Breakdown Voltage - V(BR)CBO 20 - - Vdc
{lg = 10 uAde, 1 = 0}
Emitter-Base Breakdown Voltage - V(BRIEBO 45 - - Vde
{tg = 10 uAdc, 1c = 0)
Collector Reverse Current - ICEX usAdc
{(Vee = 10 Vde, Vgg = 2.0 Vde) - - 0.005
(VGE = 10 Ve, Vgg = 2.0 Vdc, T = 160°C) - - 5.0
Base Cutoff Current - gL - - 0.008 uAdc
(Vog = 10 Vde, Vg = 2.0 Vde)
Colisctor Farward Current - ICEX - - 1.0 pAdc

(VeE = 5.0 Vde, Vg = 0.4 V)
*ON CHARACTERISTICS

DC Current Gain 1 heE -
{ig = 1.0mAd, Vcg = 1.0 Vde) 25 - -
tic = 10 mAdc, Vg = 1.0 Vdc) 40 - 400
{Ig = 30 mAde, Vg = 1.0 Vdel 25 - -
Collector-Emitter Saturation Voltage - VCE(sat) Vde
{Ig = 1.0mAdc, Ig = 0.1 mAdc) - - 0.2
{ic = 30 mAdc, 1g = 3.0 mAdc} - - 0.3
Base-Emitter “on’’ Voltage - VgE(on) vdc
{ic = 1 0 mAdc, Vg = 1.0 Vdc) - - 0.8
{tc = 30 mAdc, Vg = 1.0 Vde} - - 10
*OYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product 2 fr MH2
{leg = 5.0 mAde, Vg = 4.0 Vdc, f = 100 MHz) 2N3959 1000 - -
2N3960 1300 - -
{Ig = 10 mAdc, Vcg = 10 Vdc, f = 100 MHz) 2N3959 1300 - -
2N3960 1600 -~ -
(lc = 30 mAdc, Vgg = 4.0 Vdc, f = 100 MHz2) 2N3959 1000 - -
2N3960 1200 - -
Qutput Capacitance 4 Cob - 20 28 pF
(Veg =4.0 Vde, Ig = 0, f = 1.0 MHz}
Input Capacitance 4 Cip - 15 25 pF
{(Veg = 0.6 Vdc, Ic = 0, f = 100 MHz)
Collector-Base Time Canstant 3 rp'Ce -3
(I¢ = 5.0 mAde, Vg = 4.0 Vde) 2N3969 - - 30
2N3960 - - 50
{ic = 10 mAdc, Vg = 10 Vde) 2N3959 - - 25
2N3960 - - 40
{ic = 30 mAdc, VCg = 4.0 Vde} 2N3969 - - 30
2N3960 - - 50
SWITCHING CHARACTERISTICS (Figure 7)
Turn-On Delay Time - tdlon) ns
{lc = 10 mAdc, Vgyz = 1.0 Vde) - 24 -
{l¢ = 30 mAde, Vgyr = 1.0 Vdc) - 2.0 -
Rise Time - tr ns
(Ic = 10 mAdc, Vgt = 1.0 Vdc) Both Devices - 3.0 -
{ic = 30 mAde, Vgyt = 1.0 Vdc) 2N 3959 - 22 -
2N3960 - 1.7 -
Turn-Off Delay Tims - tdioff} ns
(Ig = 10 mAde, Vgyt = 1.0 Vdc} - 1.6 -
{1 = 30 mAde, Vg = 1.0 Vde) - 18 -
Fali Time - te ns
(Ig = 10 mAde, Vgye * 1.0 Vdc) Both Devices - 3.3 -
(lg = 30 mAde, Vo = 1.0 Vde) 2N3959 - 23 -
2NJ960 - 19 -

*Indicates JEDEC Registered Data
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2N3959, 2N3960
MOTOROLA SC (XSTRS/R F) Y4eE D EE b3L7254 0094044 2 WMENOTH
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FIGURE 7 — SWITCHING TIMES TEST CIRCWHT
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This test set up 13 designed to simulste
& cascade of identical stages . The source
reustance (Rg) equals the load resistance
{AL}). Values used in ths tast are shown

Vin = Vour™ 2 volts, Vgg = +1 OV

Ictma) | Re(ks2l] Ry () | Rg ()

in the table. 10 240 20k 20k
30 a2 680 680
10 24 200 180

For Vin = Vot =1V, Vgp=+05V,
A & Ry values appropriately reduced. 30 08 68 36
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