MOTOROLA SC (XSTRS/R F) UbE D @M L3kL7254 0094095 & EENOTE

MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

T= 31Ol
2N5835
2N5836
2N5837

The RF Line |

NPN SILICON HIGH-FREQUENCY TRANSISTORS

... designed pnmarily for use in fact current-mode switching
circults in miltary and industrial equipment. Suitable for use in
general high-frequency amplifier applications to 1.5 GHz.
® 2N5835 — *0 mAdc, 6.0 Vdc Characteristics

fr = 2.5 GHz (Min)

2.5 GHz @ 10 mAdc — 2N5835
2.0 GHz @ 50 mAdc — 2N5836
1.7 GHz @ 100 mAdc — 2N5837

HIGH FREQUENCY

TRANSISTORS

NPN SILICON

rg'Ce = 5.0 ps (Typ)
tr = 250 ps (Typ)
® 2N5836 — 50 mAdc, 6.0 Vdc Characteristics —
fr = 2.0 GHz {Min)
rp'Ce = 6.0 ps {Typ)
tr = 320 ps (Typ)
® 2N5837 — 100 mAdc, 3.0 Vdc Characteristics —
fr = 1.7 GHz (Min)
rp’'Ce = 6.0 ps (Typ)
ty = 650 ps (Typ)
® MIL-5-19500 Processed Versions Available as MRFS836HX,

TO-206AB
2NS836
2N5837

MRF5836HXV

*MAXIMUM RATINGS

Rating Symbol | 2N5835 | 2N5836 Pnsa:n Unit
Collector-Emitter Voltage Vceo 10 10 50 Vde
ollector-Base Voitage Veso 15 5 10 Vdc
Emitier-Base Voltage VeBO 35 35 35 vdc
ollectar Current — Continuous f'c 15 200 300 mAdc
otal Davice Dissipation @ T 5 = 259C PD 200 300 300 mW
Derate above 25°C 114 — — mW/oC
Total Device Dissipation@Tc=100°C | PD - 0.75 0.75 Wat;s
Derste above 100°C - 75 75 |mwioC
Storage Junctian Temperature Range Tstg -65 10 +20Q0 —— °C

*Indicates JEDEC Registared Data
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2N5835, 2N5836, 2N5837 T=3I1-0l

MOTOROLA SC (XSTRS/R F) UbE D B b367254 0094096 T MEMOTH
- *ELECTRICAL CHARACTERISTICS (TA = 259C unless otherwise noted)
L Characteristic [ Symbol l Min [ Typ I Max l Unit 1
OFF CHARACTERISTICS
Collector-Base Breakdown Voltage V(BRICBO Vdc
¢ = 10 uAde. Ig = 0) 2N5835 15 - -
{tc = 100 uAdc, 1g = 0) 2N5836 15 - -
2N5837 10 - -
Emutter-Base Breakdown Voltage Y(BR)EBO 35 - - Vde
{tg = 100 uAdc, Ic = O)
Collector Cutoff Current IcBO wAdc
(Ve =75 Vde, g = 0) 2N5835 - - 001
{Veg = 10 Vde, I = 0) 2N5836 - - 10
(Ve =50 Vdc, Ig = 0) 2N5837 - - 10
Emitter Cutoff Current Iego - - 100 uAdc

{VEg =3.0Vde, Ic = 0)
ON CHARACTERISTICS

DC Current Gain hEE -
(Ig = 10 mAdc, Vg = 6.0 Vdc) 2N5835 25 - -
(Ig = 50 mAdc, Vg = 6.0 Vdc) 2N5836 25 - -
(I¢ = 100 mAdc, Vcg = 3 0 Vdel 2N5837 25 - -
Base-Emitter On Voltage VBE({on) vde
{I¢ = 10 mAde, Vcg = 6.0 Vdc) 2N5835 - - 09
(l¢ = 50 mAde, Vg = 6.0 Vdc) 2N5836 - - 09
{Ig = 100 mAde, Vcg = 30 Vdc) 2N5837 - - 09
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product @ T GHz
{lg = 10 mAdc, Vg = 6 0 Vdc, f = 200 MHz) 2N5835 25 - -
{lg = 50 mAdc, Vcg = 6 0 Vdc, f = 200 MHz) 2N5836 20 - -
{Ig = 100 mAdc, Vg = 3.0 Vdc, f = 200 MHz) 2N5B837 17 - -
Collector-Base Capacitance Cen pF
{(Veg=10Vde, tg =0, f=01 10 1.0 MH2) 2N5835 - -~ 08
2N5836 - - 35
(Vcg=50Vdc, Ig =0, 1=01 ¢ 10 MHz) 2N5837 - - 50
Collector-Base Time Constant Q) ry Ce ps
{tg = 10 mAde, VCE = 6 0 Vde, f = 63.6 MH2) 2N5835 - 50 -
{Ic =50 mAde, VGE = 6 0 Vdc, f = 63.6 MH2) 2N5836 - 60 -
{Ic = 100 mAde, Veg = 30 Vdc, f = 63.6 MHz2) 2N5837 - 60 -
SWITCHING CHARACTERISTICS @
Rise Time (See Figure 1} {1c = 10 mAdc) 2N5§835 tr - 250 - ps
{1c = 40 mAdc) 2N5836 - 320 -
{tc = 100 mAdc) 2N5837 = 650 —

®indicates JEDEC Registered Data
T 15 defined as the frequency at which Ihf'l extrapoiates to unity
@ Typical values shown 1n addition to JEDEC Registerad Data

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

To Oscilloscope Vertical Inputs +13vde

{Tektromx 568 or Equivalent}

<
Vin ———— <
/ \ Channel 1 Channel 2 t <
0 Vin Vout
trtf<05ms ' 0
AAA
Rk l
Rg

Thes test set up 15 designed to smuiats
a cascade of identical stages RS=R|
Vin=Vout=10V

Qyef 15 a transistor of the

5ame typa as the transistar

under test.

-0 Vde

Ic | RE AL RK
mA | Ohms | Ohms | Ohms
10 [ 380 | 100 50
4 | 95 25 0
wof . [0 | o % e
200 19 50 0

-4 5 Vdo — 2N5835, 2N5836
-2 5 Vde - 2N5837
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T-31-0|
2N5835, 2N5836, 2N5837
MOTOROLA SC (XSTRS/R F) 4E D W &3b7254 0084097 L EEMOTL

FIGURE 2 — SWITCHING TIME FIGURE 3 - CURRENT-GAIN-BANDWIDTH PRODUCT
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T=31~-0
2N5835, 2N5836, 2N5837
MOTOROLA SC (XSTRS/R F) 4LE D WM 5367254 0094098 3 EEMOTH

2N5835 SCATTERING PARAMETERS
{lc =5.0 mAdc, Vg = 6.0 Vde, Zg = Z_ =50 Ohms)

FIGURE 8 — 544, INPUT REFLECTION COEFFICIENT FIGURE 9 — S22, OUTPUT REFLECTION COEFFICIENT

FIGURE 10 — S92, REVERSE TRANSMISSION COEFFICIENT FIGURE 11 - Sp1, FORWARD TRANSMISSION COEFFICIENT
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T™=31~0!
2N5835, 2N5836, 2N5837

MOTOROLA SC (XSTRS/R F) 4yoE D WM b3L7254 0094099 5 EAMNOTH

2N5836 SCATTERING PARAMETERS
{Ic = 100 mAdc, Vg = 10 Vdc, Zg = Z|_ = 50 Chms)

FIGURE 12 - Sq4, INPUT REFLECTION COEFFICIENT FIGURE 13 -~ S, OUTPUT REFLECTION COEFFICIENT
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FIGURE 14 - S15, REVERSE TRANSMISSION COEFFICIENT FIGURE 15 — S31, FORWARD TRANSMISSION COEFFICIENT
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3-0f

2N5835, 2N5836, 2N5837

4bE D WM bL3L7254 0094100 & EEMOTE

2N5837 SCATTERING PARAMETERS

MOTOROLA SC (XSTRS/R F)

=50 Ohms)

=ZL

3.0 Vdc, 2

(ic = 100 mAdc, VCE

FIGURE 17 ~ S22, OUTPUT REFLECTION COEFFICIENT

FIGURE 16 -- S99, INPUT REFLECTION COEFFICIENT
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FIGURE 19 — S21, FORWARD TRANSMISSION COEFFICIENT

FIGURE 18 — 815, REVERSE TRANSMISSION COEFFICIENT
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