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Small-Signal —_ - .
Bipolar Transistors L -7iz60

N
7 Plastic-Encapsulated

1 Motorola’s small-signal TO-226 plastic transistors
%3 encompass hundreds of devices with a wide variety
GASE 2904 of characteristics for ganeral purpose, amplifier and
ng?f:f switching applications. The popular high-volume
; package combines proven reliability, performance,
economy and convenience to provide the perfect
solution for industrial and consumer design prob-
/ lems. All devices are laser marked for ease of iden-

1

tification and shipped in antistatic containers, as part
of Motorola’s ongoing practice of maintaining the

27 highest standards of quality and reliabifity.

CASE 2903
TO-226AE
1 WATT T0 921

Table 1. General-Purpose Translistors

The general-purpose transistors are designed for smail-signal amplification from dc to low radio frequencies. They are also
useful as oscillators and general purpose switches.

V(sr)cEO fr@ic Ic NF
Pin Volts MHz mA hFg @ Ic Max
NPN PNP Qut Min Min mA Max Min Max mA dB
TO-226AA (T0O-92)
BC546 BC556 CBE 65 150 10 1Q0 120 450 2.0 10
BC546A BCS56A CBE 65 150 10 100 120 220 2.0 10
BC5468 BC556B CBE 65 150 10 100 180 450 2.0 10
MPS8098 | MPS8598 EBC 60 150 10 200 100 300 1.0 —
MPSAQ05 MPSASS EBC 60 100 10 500 50 —_— 100 -
MPS651 MPS751 EBC 60 75 50 2000 40 —_ 2000 —
BGCi82 BC212 CBE 50 200 10 100 120 460 2.0 10
MPS5209 EBC 50 30 0.5 50 100 300 0.1 3.0
MPS5210 EBC 50 30 05 50 200 600 0.1 20
B8C237 B8G307 CBE 45 150 10 100 120 460 2.0 10
BC547 BCS557 CBE 45 150 10 100 120 450 20 10
BCS47A BC557A CBE 45 150 10 100 120 220 20 i0
BC5478 BC5578 CBE 45 150 10 100 180 450 20 10
BC547C BCS57C CBE 45 150 10 100 380 800 20 10
BC317 BC320 CBE 45 250 10 150 110 450 20 10
MPSA20 | MPSA70 EBC 40 125 5.0 100 40 400 50 —
MPS6531 | MPS6534 EBC 40 3%0* 50 600 10 120 100 -—
MPS2222 | MPS2907 EBC 30 250 20 600 100 300 150 -
MPS3703 | MPS3705 EBC 30 100 50 600 30 150 50 —
MPS3704 | MPS3702 EBC 30 100 50 600 100 300 50 —_
MPS6513 | MPS6517 EBC 30 330" 10 100 20 180 2.0 —_
BCS548 BC558 CBE 30 300* 10 100 120 300 20 10
BC548A BCS858A CBE 30 300* 10 100 120 220 20 10
BC5488 BC5588 CBE 30 300 10 100 180 450 20 10
BC548C BCS558C CBE 30 300 10 100 380 800 20 10
2N5227 EBC 30 100 10 50 50 700 20 —_
2N5226 EBC 25 50 20 500 3o 600 50 —_
MPS6514 | MPS6518 EBC 25 480" 10 100 150 300 2.0 _
MPS6515 | MPS6519 EBC 25 480 10 1060 250 500 20
MPS5172 EBC 25 120* 5.0 100 100 500 10 —_
MPS6560 | MPS6562 EBC 25 60 10 500 80 200 600 —
MPS6601 | MPS6651 EBC 25 100 50 1000 30 150 1000 -
BC238 BC308 CBE 25 150 10 100 120 800 20 10
MPS5222 EBC 15 450 4.0 50 20 150 4.0 -—
MPS5223 EBC 20 150 10 100 50 800 2.0 —
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T-91-60
Table 2. Low-Noise and Good hgg Linearity

These devices are designed to use on applications where good hgg linearity and low noise characteristics are required:
Instrumentation, Hi-Fi Preamplifier.

beg vyl NF2 fr

Pin V(BR*CEQ @ I mv dB Typ
NPN PNP Out Volts Min Max mA Typ Max MHz

TO-226AA (T0-92)

— MPS4249 EBC 60 100 — 10 — 3.0 100
-—_ 2N5087 EBC 60 250 — 10 — 20 40
—_ MPS4250A EBC 60 250 — 10 -— 2.0 250
— 2N5086 EBC 50 150 —_ 10 — 3.0 40
2N6428 —_ EBC 50 250 650 od 3.0 3.5 100%
2N6428A — EBC 50 250 650 0.1 20" 3.0 100t
BC239 BC309 CBE 45 120 800 2.0 9.5 20 240
BC414 BC416 CBE 45 180 800 2.0 8.0 25 250
BC550 BC560 CBE 45 180 800 20 8.0 25 250
BCs550B B8C5608 CBE 45 180 460 20 80 | 25 250
BCSS0C BC&60C CBE 45 380 800 2.0 8.0 2.5 250
BC651 - EBC 45 380 1400 2.0 — -, 300
MPSA18 — EBG 45 500 _ 2.0 7.0 — 160
MPS3904 MPS3906 EBC 40 100 300 10 — 5.0 200
—_ MPS4250 EBC 40 250 — 10 — 20 250
BC413 BC415 CBE 30 180 800 2.0 8.0 25 250
BCS549 BCS55% Cee 30 180 800 2.0 8.0 25 250
BC5498 BCS559B8 CBE 30 180 800 20 8.0 2.5 250
BC459C BC459C CBE 30 380 800 2.0 8.0 25 250
BC650 — EBC 30 380 1400 20 — — 300
2N4123 2N4125 EBC 30 50 150 20 — 6.0 300
2N5088 — EBC ko] 350 - 2.0 —_ 3.0 150
2N4124 2N4126 EBC 256 120 360 20 — 5.0 350
2N5089 —_ EBC 25 450 —— 20 —_ 20 150
—_ MPS6523 EBC 26 300 —_ 2.0 —_ 3.0 340°

1 Y7 Total Input Noise Voltage (see BC413 BC414 and BC415.BC416 Data Sheels) at Rg = 2 0 ki1, Ig = 200 pA. VCE = 5.0 Volts.
2 Ng: Noise Figure at Rg = 2.0 k, Ig = 200 pA, VGE = 5.0 Volts. f = 30 Hz to 15 kHz.
" version.
“*Rg = 10kQ, BW = 1.0 Hz, f = 100 MHz
e Ag = 500 {), BW = 1.0 Hz, f = 10 MHz
tMn

Table 3. Darlington Transistors

Darlington amplifiers are cascade transistors used in applications requiring very high gain and input impedance. These devices
have monolithic construction.

hgE VCE(sat) -
Pin V(ag}cgo Ic o Volts Ic 1) fr
NPN PNP Out Volts Max Min Max mA Max mA mA Min I
TO-226AA (TQ-92) .
MPSA29 — EBC 100 §00 10K -— 100 1.4 100 0.1 125 10
B8Ca72 —_ EBC 100 1000 25K 160K 100 i.0 250 0.25 100 100
MPSA29 - EBC 80 500 10K - 100 1.4 100 0.1 125 10
BC373 _ EBC 80 1000 25K 160K 100 1.0 250 0.26 100 100
MPSA27 MPSA77 EBC 60 500 10K — 100 1.5 100 01 125 10
BC618 —_ CBE 55 1000 10K 50K 200 11 200 0.2 180 §00
MPSA26 — EBC 50 500 10K —_ 100 15 100 0.1 125 10
MPSA25 MPSA75 EBC 40 500 10K —_ 100 15 100 0.1 125 10
BC617 - CBE 40 1000 20K 70K 200 11 200 0.2 150 500
2N6427 — EBC 40 §00 20K 200K 100 15 500 0.5 125 10
2N6426 — EBC 40 500 30K 300K 100 15 500 0.5 126 10
MPSAi4 MPSA64 EBC 30 500 20K - 100 15 100 0.1 125 10
MPSA13 MPSA63 EBC 30 500 10K —_ 100 15 100 0.1 125 10
BC517 —_ GBE 30 400 30K —_ 20 1.0 100 0.1 125 10
MPSA12 MPSA62 EBC 20 500 20K — 10 1.0 10 0.01 125 10
TO-226AE (1 WATT T0-92)
MPSW45 _— EBC 40 1000 25K —_ 200 15 1000 2.0 100 200
MPSW14 MPSWe64 | EBC 30 1000 20K —_ 100 1.5 100 0.1 125 10
MPSW13 MPSW63 | EBC 30 1000 10K — 100 | 15 100 0.1 125 10
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Table 4. High-Current Transistors T" 71 - é 0

TO-226AA (TO-92) — Pp = 6256 mW
Pp mW
Pin V(BR)CEO 25°C 1c (mA) hFE @ Ic Ve | t1 Typlcal
NPN PNP Qut Volits Amb Cont Min Max mA {Voits) (MH2)
BC337 BC327 CBE 45 625 800 100 600 100 1.0 210
BC338 BC328 CBE 25 626 800 100 600 100 1.0 210
1 BC445 B8C446 CBE 60 625 300 70 — 10 5.0 2502001
BC447 8C448 CBE 80 625 300 70 — 10 5.0 25012001
BC449 BC450 CBE 100 625 300 70 — 10 5.0 250,2001
BC485 BC486 CBE 45 625 1000 60 400 100 20 20071501
BC487 B8C488 CBE 60 625 1000 60 400 100 20 200/1501
BC489 BC480 CBE 80 625 1000 60 400 100 20 200/1501
MPSA0S MPSASS EBC 60 625 500 50 — 100 1.0 15011751
MPSAQE MPSAS6 EBC 80 625 500 50 — 100 1.0 1501751
MPS8099 | MPS8599 EBC 80 625 500 75 -— 100 5.0 2001
2N4409 —_ EBC 50 625 250 60 400 10 1.0 200
2N4410 - EBC 80 625 250 60 400 10 1.0 200
MPS650 MPS750 EBC 40 625 2000 75 - 1000 2.0 100
MPS651 MPS751 EBC 60 625 2000 75 — 1000 20 100
MPS8098 | MPS8508 EBC 60 625 500 75 - 100 5.0 150
1Relevant to PNP
TO-226AA (T0-92) — Pp = 800 mW )
Viericeo | le VCE(sat) fr
Pin Volts Amp bpg @ Ig Voits @ g @ |Ip MHz @ Ic
NPN PNP Out Min Cont Min mA Max mA mA Min mA
BF420 BF421 ECB 300 04 40 25 2.0 20 20 60 i0
BF422 BF423 ECB 250 041 50 25 2.0 20 2.0 60 10
BC639 BCE40 ECB 80 1.0 40 150 0.5 500 80 60 10
BC637 BC639 ECB 60 1.0 40 150 0.5 500 50 60 10
BC635 BC636 ECB 45 1.0 40 150 05 500 §0 60 10
BC368 BC369 ECB 20 1.0 60 1000 0.5 1000 100 65 10
TO-226AE (TO-92) —Pp = 1 W
V(BR)CEQ | MHz Ic VCE(sat)
Pin Volts fr @ I¢ Max hEE @ g Voits @ 1g @ Ig
NPN PNP Out Min Min mA A Min Max mA Max mA mA
808010 BDB02D EBC 100 50 200 1.5 40 400 100 0.7 1000 100
BDCO1D BDC0O2D ECB 100 50 200 1.5 40 400 100 0.7 1000 100
BDBO1C BDB02C EBC 80 50 200 1.5 40 400 100 0.7 1000 100
80C01C BDC02C ECB 80 50 200 1.5 40 400 100 0.7 1000 100
MPS6717 MPS6729 EBC 80 50 200 0.5 80 - 50 0.5 250 10
MPSW06 MPSW56 EBC 80 50 200 0.5 50 — 50 0.4 250 10
808018 BDB02B EBC 60 50 200 1.5 40 400 100 0.7 1000 100
BDCO1B BDCO28 EC8B 60 50 200 1.6 40 400 100 0.7 1000 100
MPSWOS MPS6728 EBC 60 50 200 0.5 80 —_ 50 04 250 10
MPS6716 MPSWs5 EBC 60 50 200 0.5 80 —_ 50 0.5 250 10
BDBO1A B8DB02A EBC 45 50 200 1.5 40 400 100 0.7 1000 100
BDCO1A BDCO2A ECB 45 50 200 1.5 40 400 100 0.7 1000 100
MPS6715 MPS6727 EBC 40 50 50 1.0 50 - 1000 0.5 1000 100
MPSWO1A | MPSW51A EBC 40 50 50 1.0 50 — 1000 0.5 1000 100
MPS6714 MPS6726 EBC 30 50 50 1.0 50 - 1000 0.5 1000 100
MPSWO01 MPSWs1 EBC 30 50 50 1.0 50 — 1000 0.5 1000 100
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Table 5. High-Voitage Amplifier Transistors

These high-voltage transistors are designed for driving neon bulbs and Nixie* indicator tubes, for direct line operation, and for
other applications requiring high-voltage capability at relatively low collector current. These devices are listed in order of
decreasing breakdown valtage (V(BR)CEQ)-

NPN Transistors
Vierceo] lo Vg fr
Device Pin Volis Amp hbpg @ lo Voits @ Ic & Ig MHz @ |I¢g
Type Out Min Max Mn | mA Max | mA | mA Min | mA
TO-226AA (T0-92)
BF844 EBC 400 0.5 40 3o 0.5 10 1.0 50 10
MPSA44 EBC 400 03 40 160 0.75 50 5.0 20 . 10
BF845 EBC 350 0.5 40 30 05 10 1.0 50 10
MPSA45 EBC 350 03 80 100 0.76 50 5.0 20 10
2N6516 EBC 350 0.5 30 30 02 10 1.0 40 10
BF393 EBG 300 0.5 40 10 0.2 20 20 50 10
MPSA42 EBC 300 0.5 40 30 0.5 20 20 50 10
2N6517 EBC 300 0.5 45 30 03 10 1.0 40 10
BF392 EBC 250 0.5 40 10 0.2 20 20 50 10
2N6515 EBC 250 0.5 50 30 0.3 10 1.0 40 10
BF391 EBC 200 0.5 40 10 0.2 20 20 50 10
MPSA43 EBC 200 0.5 40 10 04 20 20 50 10
2N5551 EBC 160 06 80 i0 0.1 10 1.0 100 10
2N5550 EBC 140 0.6 60 10 0.185 10 1.0 100 10
MPSLOt EBC 100 0.15 20 30 0.2 10 1.0 40 10
TO-226AE (1 WATT TO-92)
BDCAS ECB 300 0.5 40 25 20 20 2.0 60 10
MPS6735 EBC 300 0.3 40 10 20 20 20 80 10
MPSW10 EBC 300 03 40 30 0.76 30 3.0 45 10
MPSW42 EBC 300 03 40 30 0.5 20 2.0 50 10
BDCO7 ECB 250 0.5 200 50 20 20 20 60 10 .
MPS6734 EBC 250 0.3 40 10 2.0 20 2.0 50 10
MPSW43 EBC 200 03 50 30 0.4 20 20 50 10
MPS6733 EBC 200 0.3 40 10 2.0 20 20 50 10
PNP Transistors
TO-226AA (T0-92) _
BF493S EBC 350 05 40 10 20 20 20 50 10
2N6520 EBC 350 05 30 30 3.0 10 1.0 40 i0
BF493 EBC as0 0.5 40 10 0.2 20 2.0 50 10
MPSA92 EBC 300 0.5 40 10 0.5 20 20 50 10
2N6519 EBC 300 0.5 45 30 0.3 10 1.0 40 10
BF492 EBC 250 0.5 40 10 0.2 20 2.0 50 10
BF4N EBC 200 0.5 40 10 0.2 20 2.0 50 10
MPSA93 EBC 200 0.8 40 10 04 20 20 50 i0
2N5401 EBC 150 0.6 60 10 0.2 10 i0 100 10
2N5400 EBC 120 0.6 40 10 0.2 10 > 1.0 100 10
MPSL51 EBC 100 0.5 40 50 0.25 10 1.0 50 10
TO-226AE (1 WATT T0-92)
BDCO6 ECB 300 05 410 25 20 20 20 €0 10
MPSW92 EBC 300 0.3 25 30 05 20 20 g0 10
BDCO8 ECB 250 05 40 25 2.0 20 20 60 10
MPSWa3 EBC 200 03- 25 30 0.5 20 2.0 50 10
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SMALL-SIGNAL BIPOLAR DEVICES — PLASTIC-ENCAPSULATED (continued)

Table 6. RF Transistors T-91-60

The RF transistors are designed for Small Signal amplification from RF fo VHF/UHF frequencies. They are also used as mixers
and oscillators irr the same frequency ranges. Several types are AGC characterized. d

V(BR)CEO Ic T CRE/CRB NF
Device Pin Volts Max hgg ic Vee Typ pF Typ t.
Type Out Min mA Min mA \J MHz Max dB MHz
NPN — TO-226AA (T0-92)
BF373 BEC 45 160 38 7.0 10 720 0.32 - —
BF241 CEB 40 25 35 1.0 10 470 0.34 25 100
BF240 CEB 40 25 65 1.0 10- 600 0.34 25 : 100
BF224 CeB 30 50 30 7.0 10 600 0.28 25 100
MPsH3z2 BEC 30 30 27 4.0 5.0 300° — 3.3 45
MPSH24 BEC 30 100 30 8.0 10 400" 0.36 - —_
MPSH20 BEC 30 100 25 4.0 10 400° — — —
MPSHO7 EBC 30 25 20 3.0 10 400" 03 — -
MPS3866 EBC 30 400 i0 50 5.0 500" - — —
BF371 BEC 30 100 38 7.0 10 720 0.23 . — —
MPSH11 BEC 25 25 60 4.0 10 660° — - —
MPSH10 B8EC 25 100 60 4.0 10 1500 0.7 - —
BF375 BEC 25 100 35 1.0 10 800 0.6 4.0 100
BF374 BEC 25 100 70 1.0 10 800 0.6 4.0 100
BF199 CEB 26 100 40 7.0 10 750 0.35 25 35
MPSH30 BEC 20 50 20 4.0 5.0 300" - 6.0* 100
BF959 CEB 20 100 40 20 10 800 0.65 3.0 20 |
BF254 CEB 20 160 65 1.0 10 260 0.9 1.7 1.0*
MPSH17 BEC 15 100 25 5.0 10 1600 0.9 6.0* 200
MPRS918 EBC 16 50 20 8.0 10 800 1.7 6.0" 60
MPS5179 EBC i2 50 25 3.0 1.0 2000 — 4.5* 200
MPS3563 EBC 12 50 20 8.0 ic 800 1.7 6.0° 60
MPSHO04 EBC 10 30 30 1.5 10 80° — 2.0 1.0
PNP — TQ-226AA (T0-92)

MPSHSS BEC 80 100 30 1.5 10 80 — —_ —_
BF506 CBE 35 50 20 3.0 10 600 0.25 4.0 200
2N5208 BEC 25 50 20 20 10 300° - 3.0 100
MPSHB1 BEC 20 50 60 5.0 10 700 0.85 — —_

*Max

Table 7. High-Speed Saturated Switching Transistors

The transistors listed in this table are specially optimized for high-speed saturaled switches. They are heavily gold doped and
processed to pravide very short switching times and low output capacitance {below 6 pF). The transistors are listed in order
of decreasing turn-on time (tgp).

ton toft V(BR)CEO VCEisat) T
Device ns & ns @ Ig Volts hFe @ g ts @ Ic & 1Ip MHz @ 1I¢
Type Max | Max | mA Min Min | mA Max | mA | mA Min | mA
NPN — TO-226AA (T0-92)
2N3904 70 250 10 40 100 10 0.2 10 10 300 10
2N39Q3 70 225 10 40 50 10 0.2 10 1.0 260 10
2N4401 ki 225 10 40 40 10 04 10 1.0 250 20
2N4400 35 255 150 40 50 150 0.4 150 15 200 20
2N4264 25 35 10 15 40 10 0.22 10 1.0 300 10
2N4265 25 35 10 12 100 10 0.22 10 1.0 300 10
MP§3646 18 28 300 15 30 30 0.2 30 3.0 350 30
MPS2369 12 18 10 15 40 10 0.25 10 1.0 500 10
PNP — TO-226AA (T0-92)
2N3638 75 170 300 25 20 300 0.25 50 25 100 50
2N3638A 75 170 300 25 20 300 0.25 50 25 150 50
2N3306 70 250 10 40 100 10 0.25 10 1.0 250 10
2N3g05 70 225 10 40 100 10 0.26 10 1.0 200 10
2N4402 35 255 150 40 50 150 04 150 15 150 20
2N4403 35 225 150 40 100 150 04 150 15 200 20
MPS3640 25 a5 50 12 30 10 0.2 10 10 500 10
MPS4258 15 20 10 12 30 50 Q.15 10 1.0 700 10
2N5771 15 20 10 15 50 10 0.18 10 1.0 850 10
Vareso
“Typ
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Table 8. Choppers
Devices are listed in decreasing (V(BR)EBO)
V(BR)EBO lc @ VCE(sat) € & fr @
Device Pin Volts Amp* heg e Valts e s MHz e
Type Out Min Max Min | mA Max mA mA Min mA
NPN — TO-226AA (T0-92)
MPSA17 EBC 15 100 200 5.0 0.25 10 1.0 100 5.0
MPSA16 EBC 12 100 200 5.0 0.25 10 1.0 80 5.0

Table 9. Industrial Transistors

These devices are special products ranges intended for use in applications which require well specified high performing devices
like high quality amplifier differential input, driver stage.

Pin | VigR)cEO |Ic (MA) hpg @ lc & Vg |frTyp| Typ | tonns | toffns
NPN PNP Out (Volts) Cont | Min  Max | (mA) | (Volts) | (MH2) | (dB) Typ Typ
TQ-226AA (TO-92) ’
— MPS2907A | EBC 60 600 | 100 | — 10 10 2000 | — 45 0o
BCX59 BGX79 CBE 45 200 120 630 2.0 5.0 250 20 75 600/350
MP§2222A | — EB8C 40 600 75 — 10 10 300* — 30 270
BCX58 BCX78 CBE 32 200 129 630 2.0 5.0 250 20 75 6Q0/350
i Min

Table 10, Telecom Transistors
These davices are special product ranges intended for use in Telecom application which require an excellent long term reliability.

PpmW hfg T
Device Pin V(BR{CEO 25°C g (mA) Min
Type Out Vaits Amb Cont Min | Max [ fc (mA) l Vee (V) MHz
NPN — TO-226AA (T0-92)
P2N2222 CBE 30 625 600 75 — 10 10 250
P2N2222A CBE 40 625 600 78 — 10 10 300
(1)PBF259,5 EBC 300 625 500 25 —_ 1.0 10 40
(1)PBF259R,RS CBE 300 629 500 25 — 1.0 10 40
PNP — TO-226AA (Y0-92)
P2N2907 CBE 40 625 600 75 — 10 10 200
P2N2907A CBE 60 625 600 100 — 10 10 200 °
(2)PBF493.8 EBC 300 625 500 40 — 1.0 10 40
(2)PBF493R.RS CBE 300 6§25 500 40 - 1.0 10 40

(1) “S" version, hpg Min 60 Ge I =~ 20 mA, Voe = 10 V.
(2) "'S” varsion, hpg Min 40 @ Ig = 0.1 mA, VgE = 1.0V,

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Small-Signal T-91-60 . .
Metal Packaged Transistors T072 To-18

CASE 26-03 CASE 27-02 CASE 79-04
TO-46 - TO-52 TO-205A0

Table 11. General-Purpose Transistors

These transistors are designed for dc to VHF amplifier applications, general-purpose switching applications, and complementary
circuitry. Devices are listed in decreasing order of V(BR)CEQ within each package group.

V(BR)CEO fr o]
Device Volts MHz @ e mA hrg @ le
Type Min Min | mA Max Min | Max | mA
NPN — TO-206AA (TQ-18)

2N2896 90 120 50 1000 60 200 150
2N720A 80 50 50 150 40 120 150
2N3700# 80 80 1.0 1000 50 — 500
2N2895 65 120 50 1000 40 120 150
2N910 60 60 50 1000 75 - 10
2N956 50 70 50 — 40 120 150
2N2897 45 100 50 1000 50 200 150
2N915 50 250 10 30 I 50 200 10
BC107 45 150 10 200 110 450 20
BC107A 45 150 10 200 110 220 20
BC1078 45 150 10 200 200 450 20
BC107C 45 150 10 200 420 800 2.0
BCY59 45 125 10 200 120 630 20
BCY59-1X 45 125 10 200 250 460 20
BCYS9-VII 45 125 10 200 120 220 20
BCY53-VIii 45 125 10 200 180 310 20
BCY§9-X 45 126 10 200 380 630 20
2N2218# 40 250 20 800 40 120 150
2N2221A# 40 250 20 800 40 120 150
2N2222A# 40 300 20 800 100 300 150
2N3946 40 300 10 200 50 150 10
2N3947 40 300 10 300 100 300 ic
2N718 40 50 50 —_ 40 120 150
BCYs8 3z 125 10 200 120 630 20
BCY58-1X 32 125 10 200 250 460 20
BCYS8-Vil 32 125 10 200 120 220 20
BCYS8-Vill 32 125 10 200 180 310 20
BCY58-X 32 125 10 200 380 630 2.0
2N2221 30 250 20 800 40 . 120 150
2N22224# 30 250 20 800 100 300 180
2N3302 30 250 50 500 100 300 150
2N916* 25 300 10 — 50 200 10
BC108 25 150 10 100 110 800 20
BC108A 25 150 10 100 110 220 20
BC108B 25 150 10 100 200 450 2.0
BC108C 25 150 10 100 420 800 20
BGC109 25 150 10 100 200 800 20
BC109A 25 150 10 100 110 220 20
BC109B 25 180 10 100 200 450 2.0
BC109C 25 150 10 100 420 800 20
2N706 15 200 10 50 20 — 10
2N706A i5 200 10 50 20 60 —
2N706B 15 200 10 50 20 60 —

#JAN JANTX JANTXV available
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Table 11. General-Purpose Transistors (continued)
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V(BR)CEO fr e T-91-60
Device Volts MHz @ e mA hgg @ Ic
Type Min Min | mA Max Min Max | mA |
NPN — T0-205AD (T0-39)
2N1711 80 70 50 — 100 300 150
2N694 80 50 50 150 40 120 150
2N3019# 80 100 50 1000 100 300 150
2N3020 80 80 50 1000 40 120 150
BSX47-10 80 50 20 1000 63 160 100
BSX47-16 80 50 20 1000 100 250 100
BSX47-6 80 50 20 1000 40 100 100
2N1893 80 50 50 500 40 120 150
2N2102 65 60 50 1000 40 120 180
BC141 60 80 50 1000 40 400 100
BC141-10 60 50 80 1000 63 160 100
BC141-16 60 50 50 1000 100 250 160
2N697 60 _ — 150 40 120 150
BSX46-10 60 50 20 1000 63 160 100
BSX46-16 60 50 20 1000 100 250 100
BSX46-6 60 50 20 1000 40 100 100
2N3053A €0 100 50 700 50 250 150
2N3073 60 130 50 500 30 130 50
2N1613# 50 60 50 500 40 120 150
2N2270 45 100 50 1000 50 200 150
2N2219A# 40 300 20 800 100 300 150
2N3053 40 100 80 700 50 250 150
2N697 40 — - 200 40 120 150
BC140 40 50 50 1000 40 400 100
BC140-10 40 50 50 1000 63 160 100
BC140-16 40 50 50 1000 100 250 100
BSX45-10 40 50 20 1000 63 160 100
BSX45-16 40 50 20 1000 100 250 100
BSX45-6 40 50 20 1000 40 100 100
BFYS0 35 60 50 1000 30 — 150
2N2218# 30 250 20 800 40 120 150
2N2219# 30 250 20 800 100 300 150
2N3300 a0 250 50 800 100 300 150
BFYS51 30 50 80 1000 40 —_ 180
BFY52 20 50 50 1000 50 - 150
NPN — TO-205AD (T0Q-46)
2N5581"* 40 250 20 800 40 120 150
2N5682" 40 300 20 800 100 300 150
NPN — TO-205AD (TO-52)
MM3903 40 250 10 200 80 150 10
MM3904 40 300 10 200 100 300 10
PNP — TO-206AA (T0-18)
2N4026 80 100 50 1000 15 — 100
2N4027 a0 100 50 1000 10 - 100
2N4028 80 150 50 1600 40 — 100
2N4029 80 150 50 1000 26 — 100
2N2906A# 60 200 50 €00 40 120 150
2N2907A 60 200 50 600 100 300 150
2N3250A# 60 250 10 200 50 150 10
2N3251A# 60 300 10 200 100 300 10
2N718A 50 60 50 §00 40 300 150
8C177 45 200 10 200 120 460 2.0
8C177A 45 200 10 200 120 220 2.0
BC1778 45 200 10 200 180 460 20
BC177C 45 200 10 200 380 800 2.0
BCY78 45 10 200 200 100 600 10
B8CY79.1X 45 180 10 200 250 460 2.0
BCY79-VIi 45 180 10 200 120 220 20
BCY78-vill 45 180 10 200 180 310 20
BCY79-X 45 180 10 200 380 630 20
2N2506# 40 200 50 600 40 120 150
2N2907# 40 200 50 600 100 300 150
2N3250 40 250 10 200 50 180 10
2N3251 40 300 10 200 100 300 10
8cyY70 40 280 10 200 50 — 10

**JAN JANTX avalabla #JAN JANTX JANTXV available
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SMALL-SIGNAL BIPOLAR TRANSISTORS — METAL (continued) ;

T-91-60
Table 11. General-Purpose Transistors (continued)
V(BR)ICEO fr Ic
Device Volts MHz @ Ic mA hgg @ Ic
Type Min Min ] mA Max Min | Max | mA
PNP — T0O-206AA (T0-18) (continued)
2N3135 35 200 50 500 40 125 50
BCY78-1X 32 180 i0 200 250 460 20
BCY78-Vit 32 180 10 200 120 220 2.0
BCY78-Vill a2 180 10 200 180 310 20
BCY78-X 32 180 10 200 380 630 20
BC178 25 200 10 200 120 800 2.0
BC178A 25 200 10 200 - 120 220 20
BC178B 25 200 10 200 180 460 20
BC178C 2 200 10 200 380 800 2.0
BCY72 25 250 10 200 50 - 10
BC179 20 200 10 200 180 800 2.0
BC179A 20 200 10 200 i20 220 2.0
BC179B 20 200 10 200 180 460 2,0
BC179C 20 200 10 200 380 800 2.0
2N3249 12 300 20 200 a5 - 100
PNP — TO-205AD (T0-39) -
MM5007 100 30 50 2000 50 250 250
2N4031 80 100 50 1000 10 — 100
2N4033# 80 150 50 1000 25 — 100
BSV17-10 80 50 50 1000 63 160 100
BSV17-16 80 850 50 1000 40 100 100-
MM5008 80 30 50 2000 50 250 200
BFX40 75 100 50 1000 85 — 100
BFX41 75 100 50 1000 40 — 100
2N4036 65 60 50 1000 40 140 150
2N4037 65 60 50 1000 40 — 150
2N2004A# 60 200 50 600 40 120 150
2N2905A 60 200 50 600 100 300 150
2N3072 60 130 50 500 30 130 50
2N4030 60 100 50 1000 15 - 100
2N4032 60 150 50 1000 40 —_ 100
BC161 60 50 50 1000 40 400 100
BC161+10 60 50 50 1000 63 160 100
BC161-16 60 50 50 1000 100 250 100
BC161-6 60 50 50 1000 40 100 100
B8svis-10 60 50 50 1000 63 160 100
BSVi6-18 60 50 50 1000 100 250 100
BSV16:6 €0 50 50 1000 40 100 100
MM5005 60 30 50 2000 50 250 150
2N48g0 40 100 50 1000 50 250 150
2N1132A 40 60 50 600 30 90 150
2N2004# 40 200 50 800 40 120 150
2N2805# 40 200 50 600 100 300 150
BC160 40 50 50 1000 40 400 100
B8C160-10 40 50 50 1000 63 160 100
BC160-16 40 50 50 1000 100 250 100
BC160-6 40 50 50 1000 40 100 100
BSVi6-10 40 50 50 1000 63 160 100
BSV15-16 40 50 50 1000 100 250 100
BSV15-6 40 50 50 1000 40 100 100
MM4037 - 40 60 50 1000 50 250 150
2N1132 35 60 50 600 30 90 150
PNP — TO-205AD (TQ-46) )
2N3485A 60 200 50 600 40 120 150
2N3486A" 60 200 50 600 100 300 150
2N3485 40 200 50 600 40 120 150
2N3486 40 200 50 600 100 300 150
PNP — TO-205AD (T0-52)
MMagos 40 250 10 200 100 300 10
MMagos 40 200 10 200 50 150 10

*JAN avalable “*JAN:JJANTX avallable #JANIJANTX/JANTXY available
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Table 12. High-Gain/Low-Nolse Transistors T-91-60

These transistors are characterized for high-gain and low-noise applications, Devices are listed In decreasing order of NF:

MOTORCLA SC XSTRS/R F

NF
Wideband | V(BR)CEO I Ic fr .
Device Typ* Max Valts mA hgg @ pA MHz Ic-
Type da Min Max Mn | Mex | mA Min mA
NPN — TO-206AA (TO-18)
2N2484# 8.0 60 50 100 500 10 15 0.05
2N830A 3.0 45 30 100 300 10 45 0.5
2Ng3o™* 3.0 45 30 100 300 10 30 05 -
PNP — TO-206AA (TO-18)
2N3962 10 60 200 100 450 1.0 40 0.5
2N3963 10 80 200 100 450 10° 40 05
2N3965 8.0 60 200 250 600 1.0 50 05
2N3964 4.0 45 200 250 600 1.0* 50 0.5
2N3798 35 60 50 150 450 500 30 0.5
2N3799 2.5 60 50 300 900 500 30 0.5
PNP — TQ-206AB (T0-46)
| 2nz605# [ 40 | 4 | 8 | 10 | a0 10 30 05

Table 13. High-Voltage/High-Current Transistors

The following table lists Motorola standard deviges that have high Collector-Emitter Breakdown Voltage. Devices are listed in
decreasing order of V(gR)CEO Wwithin each package type.

V(an*ceo Ic VCE(sat) fr
Device Voits mA hpg @ Ig Volts @ Igc & 1B MHz @ I¢
Type Min Max Min | mA Max | mA mA Min | mA
NPN — TO-206AA (TO-18)
2N6431 300 50 50 30 0.5 20 20 50 10
85573 300 500 40 30 0.5 50 50 100 20
B8S872 250 500 40 30 05 - 50 5.0 100 20
2N6430 200 50 50 30 05 20 20 50 10
BSS7 200 500 40 30 0.5 50 5.0 100 20
8C394 180 500 30 10 03 10 1.0 50 20
NPN — TO-205AD (T0-39)
2N3439# 350 1000 40 20 0.5 50 4.0 15 10
2N5058 300 150 35 30 1.0 30 3.0 30 10
BF259 300 100 25 30 1.0 30 6.0 110 30
2N3440# 250 1600 40 20 0.5 80 4.0 15 10
2N4927 250 50 20 30 20 30 3.0 30 10
2N5059 250 150 30 30 10 30 3.0 30 10
MM3003 250 50 20 10 —_ _ — 150 10
BF258 250 100 25 30 1.0 30 6.0 110 30
BSs78 250 500 || 40 30 0.4 30 3.0 70 20
2N4926 200 50 20 30 2.0 30 3.0 30 10
MM3002 200 50 20 10 -— —_ —_ 150 10
MM3009 180 400 40 10 —_ —_— —_ 50 20
MM3001 150 200 20 10 — - — 150 10
2N3500# 150 300 40 150 04 150 15 150 20
2N3501# 150 300 100 150 0.4 150 15 150 20
3N3I114 150 200 30 30 1.0 50 5.0 40 |80
BSWeESA 150 2000 30 500 10 800 150 _ -
2N5682 120 1000 40 250 0.6 250 25 30 100
BSW67A 120 2000 30 500 1.0 500 150 - —_
2N3498# 100 500 40 150" 0.6 300 30 150 20
2N3499# 100 500 100 150 0.8 300 30 150 20
2N5681 100 1000 40 250 0.6 250 25 30 100
2N657 100 — 300 200 4.0 200 40 —_ — -
MM3007 100 2500 50 250 0.35 150 16 50 50
2N4239 80 3000 30 250 0.3 500 50 20 100
MM3006 80 2500 50 200 0.35 150 15 50 50
#IANJANTXUANTRV avalable  **JANWTX
MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES’
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SMALL-SIGNAL BIPOLAR TRANSISTORS — METAL (continued)

T-91-60
Table 13. High-Voltage/High-Current Transistors (continued) ’
V(sn{ceo 'c VCE(sat) T
Device Volts mA hpe @ Ig Volts @ g & g MHz @ |Ig
Type Min Max Min | wmA Max | mA | mA Mn | mA
NPN — T0O-205AD (T0-39) (continued)
3N4238 60 3000 30 250 0.3 500 50 20 100
L. MM3005 60 2500 50 150 0.35 180 18 50 50
1§ 2N4237 40 3000 30 250 0.3 500 50 2.0 100
- PNP — TOQ-206AA (TO-18)
2N6433 300 500 30 30 0.5 20 20 50 10
BSS76 300 600 35 30 0.5 50 5.0 100 20
BSS75 250 500 35 30 0.5 50 5.0 100 20
2N6432 200 1000 30 30 0.5 20 20 50 10
BSS74 200 500 35 30 0.5 80 5.0 100 20
BC393 180 500 50 10 03 10 1.0 50 20
2N3497 120 100 40 10 0.35 10 1.0 150 20
2N3496 80 100 40 10 0.3 10 1.0 200 20
PNP ~ TO-205AD (TQ-39)
2N3494 80 100 40 ~ 10 0.3 10 1.0 200 20
2N3495 120 100 40 10 0.35 10 1.0 150 20
2N3635# 140 1000 100 50 05 50 5.0 200 30
2N3636# 175 1000 50 50 0.5 50 5.0 150 30
2N3637# 175 1000 100 50 05 50 50 200 - 30
2N3743# 300 50 25 30 8.0 30 3.0 30 10
2N4234 40 3000 30 250 0.6 1000 125 3.0 100
2N4235 60 3000 30 250 06 1000 125 3.0 100
2N4236 80 3000 30 250 06 1000 125 3.0 100
2N4928 100 100 25 10 05 10 1.0 100 20
2N4929 150 500 25 10 05 10 1.0 100 20
2N4930# 200 500 20 20 5.0 10 1.0 20 20
2N4g31# 250 500 20 20 5.0 10 1.0 20 20
2N5415¢ 200 1000 30 50 25 50 5.0 15 10
2N5416# 300 1000 30 50 25 50 5.0 15 10
2N5679 100 1000 40 250 0.6 250 25 30 100
2N5680 120 1000 40 250 0.6 250 25 30 100
2N3634# 140 1000 50 50 05 50 5.0 150 30
MM4000 100 100 20 20 0.6 10 1.0 — el
MM4001 150 500 20 10 0.6 10 1.0 - -
MM4002 200 500 20 10 5.0 10 1.0 — —
MM4003 250 500 20 10 5.0 10 1.0 — -_—
MM5005 60 2000 50 150 0.5 150 15 30 50
MM5006 80 2000 50 200 Q5 150 15 30 50
MMS5007 100 2000 50 250 0.5 150 15 30 50
#JAN JANTX.JANTXV avatable

Table 14. High-Frequency Amplifiers/Oscillators

The transistors shown are designed for use as both oscillators and amplifiers at UHF and VHF frequencies. Devices are listed
in decreasing order of V(BR)CEOQ with each line.

V(BR{CEO G NF fy Colso
Davice Voits hre @ Ig da B @ f MHz @ Ic pF
Type Min Min | mA Min Max | MHz Min | mA Max
NPN — TO-206AF (TQ-72)
| 2No18t 5 | 20 | s0 | 15 | 60 | e [ a0 | 40 [ 7 |
PNP — TO-206AF (TO-72)
2N3307 35 40 20 17 4.5 200 300 20 13
2N3308 25 25 20 17 6.0 200 300 20 1.6
2N4261# 15 30 10 — - - 1600 10 25
2N4260 15 30 10 — — — 2000 10 25
FJANJANTXJANTXV/IANS avarable #IANJJANTXAUJANTXYV available
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Table 15. Switching Transistors

The following devices are intended for use in general-purpose switching and amplifier applications. Within each package group
shown, the devices are listed in order of decreasing turn-on time (ton)-

T-91-60
ton tott ViBriceo| Ic VCE(sat) h :

Device ns & ns @ Ic Volts mA hFg @ Ic Volts @ Ic @ Ig MHz ic

Type Max | Max | mA Min Max | Min | mA Max | mA | mA Min mA
NPN — TOQ-206AA (TO-18)
2N3012 60 75 30 12 200 | 20 | 100 05 100 | 10 — -
2N708 40 70 10 15 30 | 30 10 04 0 | 10 | 300 10
2N2540 40 40 150 30 — | 100 | 150 0.45 150 | 15 250 20
2N914* 40 40 200 15 150 | 12 10 07 200 | 20 300 20
2N2481 40 55 100 15 150 { 40 10 04 100 | 10 — -
2N4014 35 60 500 50 1000 | 35 | 500 0.52 500 | s0 300 50
2N4013 35 €0 500 30 1000 | 35 | s00 042 | 500 | s0 300 50
2N834 35 40 10 40 200 | 25 10 0.4 50 | 50 | 850 10
2N835 35 40 10 40 200 | — | — 0.4 50 | 50 | as0 10
2N2501 15 25 300 20 — | 10 | 500 03 50 | 50 | as0 10
2N2369 12 18 100 15 500 | 20 | 100 0.25 io | 1.0 | 500 10
2N3011 15 20 30 12 500 | 12 | 100 05 100 | 10 400 20
2N3013 15 25 300 15 500 | 15 | 300 05 300 | 30 350 30
2N3014 16 25 30 20 500 | 25 | 100 0.35 100 | 10 350 30
2N2369AT 12 18 10 15 200 | 40 10 0.2 10 | 10 | 500 10
aN2368 12 — 10 15 200 | 20 | 10 0.25 10 | 10 | 400 10
2N3227 12 18 100 20 50 | 30 | 1o 0.25 10 | 10 | 500 10
BSX20 70 18 100 15 500 | 20 10 025 10 | 10 | 400 10
NPN — TO-205AD** (T0-39)
2N5320 80 800 500 75 2000 | 30 | s00 0.5 500 | 50 — —
2N5321 80 800 500 50 2000 [ 40 | s00 08 500 | 50 — —
2N3444" 50 70 500 50 — | 20 | s00 06 500 | 50 175 50
2N3253" 50 70 500 40 — | 25 | 500 06 500 | 50 175 50
2N3735# 48 60 1000 50 1500 | 20 | 1000 05 500 | 50 250 50
2Na734 48 60 1000 50 1500 | 30 | 1000 05 500 | 50 250 50
2N3252 45 70 500 30 — | 30 | s00 05 500 | 60 200 50
2N35064# 45 %0 1500 40 3000 | 40 | 1500 10 1500 | 150 60 100
2N3507# 45 90 1500 50 3000 [ 30 | 1500 1.0 1500 | 150 60 100
BSX60 40 70 500 30 1000 | 30 | 500 05 500 | 50 — —
2N5859 36 70 100 40 2000 | 15 | 1000 07 | 1000 | 100 25 50
2N3725 35 60 500 50 2000 [ 35 | 500 0.52 500 | 50 300 50
aN3724 35 80 500 30 2000 | 35 | 800 042 500 | S0 300 50
BSX59 35 60 500 45 1000 | 25 | 500 05 500 | 50 — -
MM5262 30 60 1000 40 2000 [ 25 | 1000 0.8 1000 | 100 |3s0(typ) | 50
2N5861 25 60 500 50 2000 | 25 | s00 0.6 500 | 50 200 50
NPN — T0-205AD (TC-46)
oN3737# 48 60 1000 50 1500 | 20 | 1000 05 500 | 50 250 50
2N3548 16 18 150 15 s00 | 30 | 150 0.4 150 | 15 450 15
NPN — TO-205AD (T0-52)
[ MM1748a [0 | 6 [ w0 ] — [0 ] 2] 1w0] — | —1]—1°@o |s50]
PNP — TO-206AA (TO-18
2N2894 60 90 30 12 200 | 40 | 30 0.2 30 | 30 | 400 30
2NBEIA™ 50 80 30 18 200 | 40 | a0 0.2 30 | 30 | 400 10
2Na546 40 30 50 12 — | 5 | 50 0.25 50 | 50 | 700 10
2N4208 15 20 10 12 200 | a0 | 10 0.15 i | 10 | 700 10
MM4258 15 20 10 12 200 | 80 | 10 0.15 10 | 10 | 700 10
2Na209 15 20 10 15 200 | 50 10 06 50 | 50 | ss0 10
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SMALL-SIGNAL BIPOLAR TRANSISTORS — METAL (continued)

Table 15. Switching Transistors (continued) o
fon tott V(Br)ICEO| Ic VCE(sat) T
Device ns & ns @ lg Volts mA hgg @ Ig Volts @ Ic @ Ig MHz Ic
Type Max | Max | mA Min Max | Min | mA Max | mA | mA Min mA
PNP — TO-205AD (T0-39)
2N4036 110 700 150 65 1000 40 150 0.65 150 15 60 50
2N5322 100 1000 500 75 2000 30 500 0.7 §00 50 — —_
2N5323 100 1000 500 50 2000 | 40 500 1.2 500 50 - —
2N4406 75 225 1000 80 1500 20 1000 0.7 1000 100 180 50
2N4407 75 226 1000 80 1500 30 1000 0.7 1000 100 150 50
2N3245 55 165 500 50 1000 | 30 500 0.6 500 | &0 150 50
2N3244 50 185 500 40 1000 | SO 500 05 500 50 175 50
2N4453°* 50 80 30 18 200 25 100 0.5 100 10 400 10
2N3467# 40 90 500 40 100 40 500 0.5 500 50 175 50
2N3468# 40 90 500 50 1000 | 25 500 0.6 500 50 150 50
2N4404 40 210 500 80 1000 | 30 500 0.5 500 50 200 50
2N4405* 40 210 500 80 1000 | 50 500 0.5 5Q0 50 200 50
2N5022 40 90 500 - 500 25 | 1000 0.8 1000 | 100 170 50
2N5023 40 90 500 — 500 40 1000 0.7 1000 100 200 50
2N2800 34 270 150 35 800 25 500 1.2 500 | 50 120 50
2N3764 1.5 65 100 40 1500 | 30 | 1000 0.9 1000 | 100 180 50
2N3765. 11.5 85 100 60 1500 20 1000 0.9 1000 100 150 50
2N3762# 11.5 65 100 40 1500 30 1000 0.9 1000 100 180 50
2N37634# 11.5 65 100 60 1500 | 20 | 1000 0.9 1000 | 100 150 50
**JAN JANTX aval'able #JAN JANTX JANTXV avarlab's TJAN JANTX.JANTXV JANS avallable
Table 16. Choppers
Devices are listed in decreasing V(BR)EBO-
PNP — TO-206AB (TO-46)
On-State
Qffset Voltage Reslstance
V(angeao hFEslnv) VEC(ofs) fec(on)
Device Min V(BR)ECO Min Max {mV) Max ()
2N2946A 40 35 20 0.5 8.0
2N2946 40 35 3.0 0.8 8.0
2N5230 30 20 15 05 8.0
2N2945A 25 20 30 10 6.0
2N2945 25 20 4.0 1.0 35
Table 17, High-Gain Darlington Transistors
NPN ~— TO-206AF (TO-72
heg
Device V®RICBI0 | V(BR)GE20 | V(BR)E2B10 Min Max Ie
2N2723 80 60 12 2000 10000 10
2N2785 60 40 15 2000 20000 100
NPN — TO-206AA (TO-1 8)
| MM6d27 | 40 50 [ 12 10000 — 100

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Small-Signal Field-Effect Transistors 7-91-60

CASE 290-03
J F ETs TO-226AE 4
1 WATT
A5 A Jonse 2203
. " . 1072
JFETs operate in the depletion mods. They are available 1018 /)
in both P- and N-channel are are offered in both metal and 3 3 CASE 27-02
plastic packages. Applications include general-purpose 2% 89 4, 21 TO52
amplifiers, switches and choppers, and RF amplifiers and 2773
mixers. Thase devices are economical and very rugged. The CASE 26-04
drain and source are interchangeable on many typical FETs. TO226AA  GasE 79.04 CASE 7605
NS TO-205AD TO-205AD
3
/ 24
12 / 3 U]“
3 2™ CASE 37001 3
Table 1. Low-Frequency/Low-Noise
P-Channel JFETs
N Vierjass
Re [Ysl | Re iYos! | Ciss Crss | V(BR)GDO Vas(off) lpss
v) (mA)
Package (mmho) | (umho) | (pF) (pF) V)
TO- Device Min Max Max Max Min Min Max Min Max
72 2N3909 1.0 100 32 16 20 03 7.9 03 15
92 MPF2608 1.0 — 17 — 30 1.0 40 09 45
92 2N5460 1.0 50 7.0 2.0 40 0.75 6.0 1.0 5.0
92 2N5463 1.0 75 7.0 2.0 60 0.5 4.0 1.0 5.0
72 2N3330 1.5 40 20 — 20 — 60 2.0 6.0
92 MPF3330 15 40 20 — 20 — 6.0 2.0 6.0
92 2N5461 1.5 50 7.0 2.0 40 1.0 7.5 2.0 9.0
92 2N5464 1.5 75 7.0 20 60 0.8 45 20 9.0
92 2N5462 2.0 50 7.0 2.0 40 1.8 9.0 4.0 16
92 2N5465 2.0 75 7.0 2,0 60 15 | 60 4.0 16
72 2N3331 2.0 100 20 — 20 — 8.0 5.0 15
72 2N3909A 2.2 100 9.0 3.0 20 03 7.9 1.0 15
92 J271 6.0 200 32 8.0 30 0.5 20 20 15
N-Channel JFETs
V(BR)GSS
Re |Yts! Re [Yos! Ciss | Crss [V(BR)GDO| VaGS(ot) lpss
@ @ V) (mA)
Package (mmho)l ¢ ({zmho)| f (°F) | (PF) (V)
TO- Device Min | (MHz) | Max | (MHz) | Max Max Min Min Max Min Max
18 2N3370 0.3 30 15 30 20 3.0 40 — 3.2 0.1 0.6
92 J201 0.5 20 1.0t 20 sot | 20t 40 03 15 0.2 1.0
i8 2N4339 0.8 15, 15 15 7.0 3.0 50 0.6 1.8 045 1.5
92 MPF4339 0.8 15 15 15 7.0 3.0 50 0.6 1.8 0.5 15
18 2N3460 0.8 20 5.0 30 18 6.0 50 — 1.8 0.2 1.0
18 2N3438 0.8 20 5.0 30 18 6.0 50 _— 23 0.2 1.0
72 2N4220 1.0 15 10 15 6.0 2.0 30 —_ 40 0.5 3.0
72 2N4220A 1.0 15 10 15 6.0 20 30 —_ 4.0 0.5 3.0
t = typieal
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS (continued) o ’

T-91-60
Table 1. Low-Frequency/Low-Noise (continued)
N-Channel JFETs (continued)
X V(BR)GSS
Rg |Y1g] Rg [Yog! Ciss | Crss {V(BR)GDO| VaSioff) Ipss
@ @ v) (mA)
Package (mmho) f {1mhoa) f (pF) {pF) V)
TO- Device Min | (MH2) | Max | (MH2) | Max | Max Min Min Max Min Max
18 2N4348 06 | 0001 | 50 | 0001 | 60 20 50 0.3 1.0 0.2 0.6
92 J202 1.0 20 3.5t 20 sot | 20t 40 0.8 4.0 0.9 45
72 2N5359 1.2 15 10 15 6.0 20 40 0.8 4.0 0.6 16
18 2N4340 1.3 15 30 15 7.0 30 50 1.0 3.0 1.2 36
72 2N5360 1.4 15 20 15 6.0 2.0 40 0.8 4.0 0.5 25
92 2N5458 1.5 15 50 15 7.0 3.0 25 1.0 7.0 2.0 9.0
72 2N5361 1.5 15 20 15 6.0 2.0 40 1.0 6.0 25 6.0
92 J203 1.5 20 10t 20 | s0t | 20 40 2.0 10 4.0 20
18 2N3459 1.5 20 20 30 18 6.0 50 —_ 34 0.8 4.0
72 2N3821 1.5 15 10 15 6.0 3.0 50 — 40 05 25
92 MPF3gat 1.5 15 10 15 6.0 3.0 50 — 4.0 0.5 25
18 2N3437 1.5 20 20 30 18 6.0 50 — 48 0.8 4.0
92 2N5457 2.0 15 50 15 7.0 3.0 25 0.5 6.0 1.0 5.0
92 2N5459 2.0 15 50 15 7.0 3.0 25 2.0 8.0 4.0 16
72 2Nd221 2.0 15 20 15 6.0 2.0 30 — 6.0 20 8.0
92 MPF4221 2.0 15 20 15 60 | 20 30 — 6.0 2.0 6.0
72 2N4221A 2,0 15 20 15 6.0 20 30 — 6.0 20 6.0
72 2N3gz2 20 15 20 15 6.0 3.0 50 — 6.0 2,0 10
g2 MPF3822 2.0 15 20 15 6.0 3.0 50 - 6.0 2,0 10
18 2N4341 20 15 60 15 7.0 3.0 50 2.0 6.0 3.0 9.0
72 2N4222 35 15 40 15 6.0 20 30 —_ 8.0 5.0 15
72 2N4222A 25 15 40 15 6.0 20 30 — 8.0 5.0 15
92 MPF4222A 25 15 40 15 6.0 20 30 —_ 8.0 5.0 15
18 2N4398 12t | 0001 | — — 14 35 40 0.5 3.0 5.0 30
72 2N4118 80 | 0001 | 50 10 3.0 15 40 1.0 3.0 80 240
92 MPF4118 80 | 0001 | 50 10 3.0 15 40 1.0 3.0 80 240
72 2N4118A 80 | 0001 ] 50 10 3.0 1.5 40 1.0 3.0 80 240
92 MPF4118A 80 | 0001 | s0 10 3.0 15 40 1.0 3.0 80 249
t = typical
Table 2. High-Frequency Amplifiers
N-Channel JFETs
V(BR)GSS
Re [Yts! R [Yos! Ciss | Crss NF V(BRIGDO| VGS(oft) Ipss
@ @ @ v (mA)
Patkage (mmho)| f {pmho) 1 (pF) { (pF) | (dB) | RG = 1K )
T0- Device Min {(MH2)| Max [(MHz)| Max | Max | Max | f(MHz) Min Min | Max | Min | Max
92 | oNses9 1.6 100 100 100 | 70 | 30 | 25 100 25 10 | 60 | 40 | 10
92 | MPF102 | 16 100 200 100 | 70 | 30 | — — 25 — | 80|20} 20
92 | 2N3819 16 100 — — | 80 | 40 | — — 25 — | 80 | 20| 20
92 | 2Ns668 1.0 100 80 100 | 70 | 30 | 25 100 25 0z | 40 | 10 | 50
92 | MPF4224| 17 | 200 200 200 | 60 | 20 | — — 30 01 | 80 | 20| 20
92 | 2N5484 25 100 75 100 | 50 | 1.0 | 30 100 25 03 | 30 [ 10 | 50
92 | 2N5670 25 100 150 100 | 70 | 30 | 25 100 25 20 | 80 | 80 | 20
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Table 2. High-Frequency Amplifiers (continued) T-91-60
N-Channel JFETs (continued)
V(BR)GSS
Re |Y1g] Rg [Yosl Ciss | Crss NF V(BR)GDO} _VGS(off) Ipss
@ @ @ (2} (mA)

Package (mmho)| ¢ {zmho) f {pF) | {pF) | (dB) {RG = 1K [\}]
TO- Device Min | (MH2) Max {MHz) | Max | Max | Max | {(MH2) Min Min | Max | Min | Max
92 | 2Ns246 25 400 100 400 | 45 | 10 | — — 30 05 | 40 | 15 | 70
92 | MPFaz2a| 27 200 200 200 | 60 | 20 | 50 200 30 01 | 80 | 30| 18
92 | 2N5485 3.0 400 100 400 | 50 | 1.0 | 40 400 25 10 | 40 | 40 | 10
92 | J3os 3.0t | 400 sot 100 | 3.0t | ost | 40t 400 30 05 | 380 | 10| 80
72 | 2N3823 3.2 200 200 200 | 60 | 20 | 25 100 30 — | 80 ]| 40 20
92 | 2Nsd8e 3.5 400 100 400 | 50 | 10 | 40 400 25 20 | 60 | 80 | 20
72 | 2N4416 40 | 400 100 40 | 40 | 08 | 40 400 30 20 | 60 | 50 | 15
92 | J300 45 |0001]| 200 [o0001] 55 | 1.1 — — 25 — 110 ] 60| 30
92 | JF10338 | 45 | 0.001 —_ — — | — | 25 100 20 1.0 | 80 [ 25 | 60
92 | JF1033s | 45 | o.001 - — — —~ | 25 100 20 1.0 | 80 | 50 | 12
92 | JF1033Y | 45 [o0.001 - - — — | 25 100 20 1.0 | 80 | 10 | 20
72 | 2NdateA| 4.0 400 100 400 | 40 | 08 | 40 400 30 20 | 60 | 50} 15
92 | aN5248 4.0 400 100 400 | 45 | 10 | 40 400 30 10 | 60 [ 50| 15
92 | 2N5247 4.0 400 150 400 | 45 | 1.0 | 40 400 30 15 | 80 | 80 | 24
92 | J3o4 a2t | 00 got 100 | 3ot | ost | 40t 400 30 20 | 60 | 60| 15
52 | U308 10 | 0.001 150 100 | 5.0 | 25 | 3ot 450 25 10 | 60 | 12 | 60
52 U309 i0 | 0.001 150 100 | 50 | 25 | ao 450 25 10 | 40 | 12 | 30
g2 | usto 10 | o0.001 150 100 | 50 | 25 | a.qt 450 25 25 | 60 | 24 | 60
92 | Jaos 12t [ 100 250t 100 | 75 | 25 | 18t 100 25 10 | 65 | 12 | 60
92 | J309 12t 100 250t 100 { 76 | 25 | 1.8 100 25 1.0 | 40 | 12 | 30
g2 | J310 12t 100 25qt 100 | 75 | 25 | 1.8t 100 25 20 | 65 | 24 | 60

t = typical

‘Vas)

Table 3. Switches and Choppers

P-Channel JFETs )
V(BR)GSS
"ds(on) Vas(ott) Ipss VeriGpo| Ciss | Crss ton tott
‘r @ V) (mA)

Package Q) In (V) (PF) (pF) {ns) (ns)
TO- Device Max (A) Min Max Min Max Min Max Max Max Max

92 MPF970 100 1.0 5.0 12 15 100 30 12 5.0 é.O 25

92 MPF971 250 1.0 1.0 7.0 2.0 80 30 12 5.0 10 120

72 2N3993 150 — 4.0 9.5 10 -— 25 16 4.5 _— —_—

72 | 2N39%4 300 - 1.0 55 2,0 — 25 16 45 - -

92 Ji174 85 —_ 5.0 10 20 100 30 — - —_ —

92 J175 125 —_ 3.0 6.0 7.0 60 30 - — —_ —_

92 J176 250 — 1.0 4.0 20 25 a0 — —_ —_ —

92 H77 300 - 0.8 25 1.5 20 30 — —_ —-— -

N-Channel JFETs .

18 MFE2012 10 — 3.0 10 100 —_ 25 50 20 16 37

18 MFE2011 15 1.0 1.0 10 40 — 25 50 20 10 20

18 2N4859A 25 _ 20 6.0 50 - —_ 30 10 4.0 8.0 .20

92 MPF4859A 25 — 20 6.0 50 — 30 10 4.0 8.0 20

18 2N4856A 25 —_ 4.0 10 50 — 40 10 4.0 8.0 20
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS (continued)
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Table 3. Switches and Choppers (continued) T,—QI"GO
N-Channel JFETs (continued)
V(BR)GSS -
rds(on) Vasiot) Ipss ViBR)GDO| Ciss | Crss | ton toft
@ ™ (mA)

Package ) Ip - V) (pF) (pF) (ns) (ns)
TO- Device Max (nA) Min Max Min Max Min Max Max Max Max
92 MPF4856A 25 — 4.0 10 50 —_- 40 10 40 8.0 20
18 2N4856 26 —_ 4.0 10 50 — 40 10 8.0 9.0 25
92 MPF4856 25 — 4.0 10 50 — 40 10 8.0 2.0 25
18 2N4859 25 — 4.0 10 50 — 30 18 8.0 9.0 25
92 MPF4859 25 — 40 10 50 — 30, 18 8.0 9.0 26
18 MFE2010 2 1.0 0.5 10 15 — 25 50 20 10 35
18 2N4391 30 1.0 4.0 10 50 150 40 14 3.5 15 20
92 MPF4391 30 1.0 4.0 10 60 130 20 10 35 15 20
92 2N5638 30 1.0 — 12) 50 — 30 10 4.0 9.0 15
18 2N4091 30 1.0 5.0 0 30 — 40 16 5.0 25 40
92 MPF4091 30 1.0 5.0 10 30 — 40 16 50 25 40
g2 Jiti 30 1.0 3.0 10 20 — 35 10t 5.0t 13 35
8 MFE2006 30 1.0 -50 | —10 30 — -30 16 5.0 20 40
18 2N3970 30 1.0 4.0 10 50 150 40 25 6.0 20 30
92 MPF3970 30 1.0 4.0 10 50 150 40 25 6.0 20 30
92 MPF4857A 40 — 20 6.0 20 100 40 10 35 10 40
18 2N48E0A 40 — 2.0 6.0 20 100 30 10 35 10 40
92 MPF4860A 40 — 20 6.0 20 100 30 10 35 10 40
18 2N4857 40 — 2.0 6.0 20 100 40 18 8.0 10 50
18 2N4857A 40 — 2.0 6.0 20 100 40 18 8.0 10 50
92 MPF4857 40 — 2.0 6.0 20 100 40 18 8.0 10 50
18 2N4860 40 — 2.0 6.0 20 100 30 18 8.0 10 50
92 MPF4860 40 — 2.0 6.0 20 100 a0 18 8.0 10 50
18 2N4092 50 1.0 20 7.0 15 — 40 16 5.0 35 60
92 J12 50 1.0 1.0 5.0 5.0 — 35 10t 5.0t 13t ast
18 MFE2005 50 1.0 -20 | -80 15 — -30 16 5.0 35 60
18 | 2Nd3g2 60 1.0 20 5.0 25 75 40 14 35 15 35
92 MPF4392 60 1.0 20 5.0 25 75 20 10 35 15 35
18 2NA4858A 60 1.0 0.8 4.0 8.0 80 40 10 35 16 80
92 MPF4858A 60 1.0 0.8 4.0 8.0 80 40 10 35 16 80
18 2N4861A 60 — 0.8 4.0 8.0 80 30 10 35 16 | 80
92 MPF4861A 60 — 0.8 4.0 8.0 80 a0 10 35 16 80
92 2N5639 60 1.0 —_ (8.0t 25 — 30 10 4.0 14 30
18 2N3971 60 1.0 2.0 50 |. 25 75 40 25 6.0 30 60
18 2N4858 60 — 0.8 4.0 8.0 80 40 18 8.0 20 100
92 MPF4858 60 - 0.8 4.0 8.0 80 40 18 8.0 20 100
18 2N4861 60 — 0.8 4.0 8.0 a0 30 18 8.0 20 100
92 MPF4861 60 — 0.8 4.0 8.0 80 30 18 8.0 20 100
18 2N4093 80 1.0 1.0 5.0 80 — 40 16 | 50 60 80
18 MFE2004 80 1.0 -10 | -60 | 80 — -30 16 5.0 60 80
18 2N4393 100 1.0 0.5 3.0 5.0 30 40 14 35 15 §0
92 MPF4393 100 1.0 0.5 3.0 5.0 30 20 10 35 15 55
92 | 2N5640 100 1.0 — 60 | so0 — 30 10 40 18 45
18 2N3972 100 1.0 0.5 3.0 5.0 30 40 26 6.0 80 100
92 MPF3972 100 1.0 05 3.0 5.0 30 40 25 6.0 80 100
92 J113 100 1.0 0.5 3.0 2.0 — 35 1ot 5.0t 13t ast
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS (continued) .

T-91-60
Table 3. Switches and Choppers (continued)
N-Channel JFETs (continued)
Varass
Tds(on) VGs(oft) bss VBR)GDO| Ciss | Crss | ton tott
@ V) (mA)

Package Q) ) V) (pF) (pF) (ns) (ns)
TO- Device Max (nA) Min Max Min Max Min Max Max Max Max
92 2N555 150 — — 1.0* 15 — 25 5.0 1.2 10 25
92 BF246 — — 0.5 14 10 300 25 — — — —
g2 BF246A ast 1.0 1.5 40 30 80 25 — — — —
92 BF246B 50t 1.0 3.0 7.0 60 140 25 — — —_ —
92 BF246C 65t 1.0 5.5 12 110 250 25 — — — —
92 J107 8.0 — 0.5 45 100 — 25 — — - —
92 J108 8.0 — 3.0 10 80 — 25 — — — —
92 J109 12 — 2.0 6.0 40 — 25 — — — —
92 J110 18 — 0.5 4.0 10 — 25 — — — —

t = typical ‘Vasth)
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MOSFETS . T-91-60 ) Single Gate

N-CHANNEL o P-CHANNEL 3 N-CHANNEL -2
MOSFETs are available in either depletionfenhancement -
or enhancement mode (in general, depletion/enhancement
devices are operated in the depletion mode and are referred G [ G
to as depletion devices). They are available in both N- and
P-channel, and both single gate and dual gate construction. h s Enh s Deplstion §
Some MOSFETs are also offered with input diode protection
which reduces the chance of damage from static charge in o

- . handling.
- Table 4. Dual Gate o

These devices are especially suited for RF amplifier and
mixer applications in TV tuners, radio, etc. The Dual Gate
construction also allows easy AGC control with very low

power. Depletion
N-Channel MOSFETs

Dual Gate o

[] 1

G2 !
N-CHANNEL (X3 ::]

Enhancement $

-
Ly
.l

V(eR)Gass
Rg |Y1s! He [Yog! Ciss | Crss NF V(BRIGDO| VGS(ofh) lpss
@ @ @ ™ (mA) |
Package (mmho)] t [{umho)| ®) | ®F) | @B) |[RG=1K| (V)

TO- Device Min | (MH2) | Max | (MH2) | Max | Max | Max | f(MHz) Min Min | Max | Min | Max
72 MFES21 10 0.001 - — 40 0.02 3.5 200 10 0.5 2.0 5.0 20
72 MFE211 17 0.001 - —_ - 0.05 3.5 200 *6.0 -02}| -55] 6.0 40
72 MFE212 17 0.001 —_— - —_ 0.05 4.0 45 +=6.0 -02 | ~55| 6.0 40
72 MFE203 7.0 0.001 — — 4.3t 0.03 4.5 200 +=6.0 -02} =50 3.0 1"
72 MFE201 8.0 0.001 - - 4.5t 0.03 4.5 200 +6.0 -02| -50| 6.0 30
72 MFE202 8.0 0.001 —_ — 43t 0.03 4.5 200 6.0 -02 | —-50| 60 30
72 MFE120 8.0 0.001 — — 7.0 0.023 5.0 105 *=7.0 — -40| 20 18
72 MFE121 10 0.001 — — 6.0 0.023 5.0 60 +*7.0 - -40 | 50 30
72 MFE122 8.0 0.001 — -— 7.0 ] 0.023 5.0 200 +7.0 — -40 1 20 20
72 MFE131 8.0 0.001 — —_ 7.0 0.05 5.0 200 +7.0 — —-4.0 3.b 30
72 MFE204 10 0.001 - - — 0.03 5.6 400 25 -02}| ~40} 6.0 30
72 MFE130 8.0 0.001 — — 7.0 0.05 5.0 105 +7.0 — -40 1 3.0 30
72 MFE209 10 0.001 — _ 7.0 0.03 6.0 500 +7.0 -01| -40} 5.0 30
72 MFE131 8.0 | 0.001 - — 7.0 0.05 5.0 100 +7.0 —_ -40 | 3.0 30

t = typical

Table 5. Single Gate Low-Frequency/Low-Noise
P-Channel MOSFETs

Re [Yys] Ciss Crss_ | V(BR)DSS Vasith) lpss
v (mA)
Package {mmho) | (1mho) (pF) (pF) (V)
TO- Device Min Max. Max Max Min Min Max Min Max
72 3N155 1.0 60 5.0 13 -35 ~1.5 —-3.2 — -1.0 .
72 aN156 1.0 80 5.0 1.3 -35 -3.0 -5.0 — -1.0
72 3IN157 1.0 60 5.0 1.3 —35 -1.5 -3.2 —_ -1.0
72 3N158A 1.0 60 5.0 1.3 —25 —-2.0 -6.0 — -20
18 MFES23 1.0 — 6.0 1.5 -50 -30 -5.0 —- —0.25
N-Channel MOSFETs
18 2N3796 0.4 1.8 7.0 0.8 25 —_ -7.0 2.0 6.0
18 MFE82§ 0.5 - 4.0 0.7 20 —_ — 1.0 25
72 20N4351 1.0 —_ 5.0 1.3 25 1.0 5.0 — 10
72 aN169 1.0 - 5.0 1.3 25 0.5 1.5 - 10
72 3N170 1.0 —_ 5.0 1.3 25 1.0 2.0 — 10
72 IN174 1.0 — 5.0 1.3 25 15 3.0 — 10
18 2N3797 1.5 — 8.0 08 25 — -7.0 20 6.0
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS (continued) oo

T-91-60
Table 6. Switches and Choppers -
TO-226AA (T0-92)
N-CHANNEL
™DS(on) @ Veg(m) VBRipss | Ciss Crss ton toff
Q ll:) v pF pF ns ns
Device Max A Min Max Min Max Max Max Max
VNO300L 12 1.0 08 25 30 100 25 30 30
2N7000 5.0 05 0.8 3.0 60 60 5.0 10 10
BS170 5.0 0.2 08 3,0 60 25Typ | 3.0Typ 0 10
VNOG10LL 5.0 05 0.8 25 60 60 5.0 10 10
VN1706L 6.0 05 0.8 2.0 170 125 20 16 30
VN2406L 6.0 05 0.8 20 240 125 20 16 30
BSSEY 6.4 0.25 1.0 27 200 90 35 15 15
BS107A 6.4 0.25 1.0 30 200 70Typ | 60Ty 15 15
MPF9200 6.4 0.25 1.0 40 200 90 10 16 15
2N7008 75 05 1.0 25 60 50 5.0 20 20
VN2222LL 75 05 0.6 25 60 60 50 10 10
BS108 85 01 03 20 200 90 8.0 80Typ | 10Typ
VNI710L 10 05 0.8 20 120 125 20 16 50
VN2410L, 10 05 08 2,0 240 125 20 16 50
MPF4150% 12 0.1 1.0 6.0 150 125 15 — —
BS107 14 0.2 1.0 3.0 200 70Typ | 60Typ 15 15
2N4351* 300 — 1.0 5.0 25 5.0 13 110 ~ 160
MPF480 80 0.01 05 30 80 8.0 70 20 20
MPF481 140 0.01 05 3.0 180 80 7.0 20 20
P-CHANNEL
[ 2n4sser [ e | — ] -10 —5.0 —25 50 | 1s 10 | 160
TO-226AE (1 WATT TO-92)
N-CHANNEL
MPF930 14 10 1.0 35 a5 70 18 15 15
MPF360 1.7 10 10 35 60 70 18 15 18
MPF6659 1.8 1.0 08 20 35 50 10 5.0 5.0
MPF990 20 1.0 1.0 35 %0 70 18 15 15
MPF8660 30 1.0 08 20 60 50 10 5.0 5.0
MPFG661 40 1.0 0.8 20 50 50 10 5.0 5.0
MPF910 5.0 05 0.8 25 60 50 10 10 10
MPF&9 6.4 0.25 1.0 27 200 %0 35 15 15
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Table 6, Switches and Chopperts (continued) T-91-60
CASE 370-01 (FET DIP)
N-CHANNEL
'p${on) Vierjpss| Iofon) Gtg Ciss | Coss | Crss {tdion)| tr |ta(ot)]
@ Volt |vgs =10V @ |@25vji@2svi@asVv
Q Vps = 50V| mhos | 5.0V pF pF pF ns ns ns ns
Device Max mA Min Amp Min Amp Max Max Max | Max | Max | Max | Max
IRFD120 | 0.3 600 100 1.3 0.9 0.8 600 | 400 | 100 | 40 70 | 100 | 70
IRFD123 | 04 600 60 1.1 0.9 0.6 600 | 400 | 100 | 40 70 | 100 | 70
IRFD110 | 06 800 100 1.0 0.8 0.8 200 100 25 20 25 25 20
IRFO113 | 0.8 800 60 0.8 0.8 0.8 200 100 25 20 25 25 20
IRFD220 | 0.8 400 200 0.8 05 0.4 600 300 80 40 60 | 100 | 60
IRFD223 | 1.2 400 150 0.7 0.5 0.4 600 | 300 80 40 60 | 100 | 60
IRFD213 | 2.4 300 150 0.45 0.3 0.5 150 80 25 15 25 15 15
IRFD210 | 1.5 600 200 0.6 0.3 05 150 80 25 15 25 15 15
IRFD120 | 24 250 100 05 025 | 0.25 70 30 10 20 25 25 20
IRFD1Z3 | 3.2 250 60 0.4 025 | 025 70 30 10 20 25 25 29
P-CHANNEL )
IRFD9120 | 06 800 100 1.0 0.8 0.8 450 350 | 100 | 50 | 100 | 100 | 100
IRFD9123| o048 a00 60 0.8 0.8 0.8 450 | 3s0 | 100 | 50 | 100 | 100 | 100
IRFD9110| 1.2 300 100 0.7 0.6 0.3 250 100 35 30 60 40 40
IRFD9112 | 1.2 300 100 0.6 0.6 03 250 100 35 30 60 40 40
TO-205AD (TO-39)
N-CHANNEL
DS(on) VGs(lh) Vieripss | Ciss Crss ton tott
Q I@[l) v pF pF ns ns
Device Max A Min Max Min Max Max Max Max
VN0300B 1.2 1.0 048 25 30 100 25 30 30
MFE930 14 1.0 1.0 35 35 70 18 15 15
MFEQ60 1.7 1.0 1.0 35 60 70 18 15 15
2N6659 1.8 1.0 0.8 20 35 50 10 5.0 5.0
MFEQ90 20 1.0 1.0 35 90 70 18 15 15
2N6660 3.0 1.0 0.8 2.0 60 50 10 5.0 5.0
2N6661 4.0 1.0 0.8 2.0 %0 50 10 5.0 5.0
MFE910 5.0 0.5 0.8 25 60 50 10 10 10
VN1706B 6.0 0.5 0.8 2.0 170 125 20 16 30
VN24068 6.0 0.5 0.8 20 240 125 20 16 30
MFE9200t 6.4 0.25 1.0 4.0 200 90 10 15 15
VN17i08 10 0.5 0.8 20 170 125 20 16 57
VN24108 10 0.5 0.8 20 240 125 20 16 57

$1T0-18 — Case Style 12
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS (continued)
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T-91-60.
Table 6. Switches and Choppers {continued) S
TO-205AF (TO-72) )
N-CHANNEL
DS(on) @ Vez(m) VeRrpss | Clss Crss ton "ttt
Q Ip v pE pF ns ns
Device Max A Min Max Min Max Max Max Max.
2N6796 0.18 8.0 2.0 40 100 900 150 105 85
IRFF130 0.18 8.0 2.0 4.0 100 800 150 200 250
IRFF133 0.25 7.0 20 40 60 800 150 200 250
2N6788 03 35 20 40 100 600 100 110° 110
IRFF120 0.3 6.0 2.0 4.0 100 600 100 110 170
2N6798 0.4 5.5 20 4.0 200 900 150 80 - 90
IRFF123 0.4 5.0 2.0 40 60 600 100 110 170
IAFF230 0.4 5.5 20 4.0 200 150 150 80 90
2N6782 0.6 35 20 4.0 100- 200 25 40 45
IRFE110 0.6 35 20 40 100 200 25 45 45
IRFF233 0.6 45 2.0 40 150 800 150 80 90
2N6790 0.8 a5 20 40 200 600 80 90 100
IRFF113 0.8 3.0 20 4.0 60 200 25 45 45
IRFF220 0.8 a5 20 4.0 200 600 80 100 160
2N6800 1.0 3.0 2.0 4.0 400 900 80 65 90
IRFF330 1.0 35 20 40 400 200 80 65 90
IRFF223 1.2 3.0 2,0 4.0 150 600 80 100 160
2N6764 15 225 2.0 40 200 200 25 35 50
2N6802 15 35 2.0 4.0 500 900 60 60 85
IRFF210 1.5 22 20 4.0 200 150 25 40 30
IRFF333 15 3.0 20 4.0 350 900 80 65 90
IRFF430 1.5 2,75 20 4.0 500 800 60 60 85
IRFF313 15 145 20 40 350 150 15 30 25
IRFF433 20 2.25 2.0 40 450 800 60 60 85
IRFF213 24 1.8 2.0 40 150 150 25 40 30 -
IRFF310 3.6 1.35 20 40 400 150 15 30 25
P-CHANNEL
IRFF9123 0.8 -35 20 40 -60 450 151 200

100

0051

p-04&
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Small-Signal
Surface Mount Devices

B <

T-91-60

CASE 318-03 CASE 751B-03
TO-236AB S0-16
SOT-23

Bipolar Transistors — SOT-23

Table 1. General-Purpose

Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of descending breakdown voltage.

Wi fr
Device Marking _V{BR)CEO Min Max @ Ig (mA) Min (MHz)

BC846AL 1A 65 I 110 220 20 160
BC846BL 18 65 200 450 2.0 100
BSS8828L CH 60 40 120 150 100
B8C817-16L 6A 45 100 250 100 200
BC817-25L 68 45 160 400 100 200
BC817-40L 6C 45 250 600 100 200
BC847AL iE 45 110 220 20 100
BC8478L iF 45 200 450 20 100
BC847CL 1G 45 420 800 20 100
BCX70KL AK 45 100 — 50 125
BCX70JL AJ 45 80 — 50 125
BCW72L K2 45 200 450 2.0 -
BCX70HL AH 45 70 —_ 50 125
BCX70GL AG 45 60 220 50 125
MMBTa30L 1X 45 150 —_ 05 30
BCW71L K1 45 110 220 20 -
BOX19L Ut 45 40 - 500 200
MMBC1623L7L Lz 40 300 600 1.0 200
MMBC1623L6L L6 40 200 400 1.0 200
MMBC1623L5L LS 40 135 270 1.0 200
B8SS79CL CF 40 100 300 150 250
MMBT2222AL P 40 40 -— 500 200
MMBG1623L4L L4 40 g0 180 1.0 200
MMBC1623L3L L3 40 60 120 1.0 200
BSS798L CE 40 40 120 150 250
MMBTA20L iC 40 40 400 5.0 125
MMBT4123L 58 30 25 — 50 250
MMBC162207L D7 35 300 600 0.5 100
MMBC1622D6L De 35 200 400 05 100
BCWE0AL AA 32 60 _ §0 126
BCW60DL AD 32 100 — 50 125
BCWESAL EA 32 100 250 100 100
BCW6OCL AC 32 ] — 50 126
BCWe0BL AB 32 70 — 50 125
B8C848AL 1 30 110 220 20 100
B8C8488L 1K 30 200 450 2.0 100
8C848CL 1L 30 420 800 20 100
MMBC1009F1L F1 25 30 60 0.5 150
MMBC1009F3L F3 25 60 120 0.5 150
BC818-16L 6E 25 100 250 100 200
BC818-25L 6F 25 160 400 100 200
BC818-40L 6G 25 250 600 100 200
BCX20L u2 25 100 600 100 -
BCWasL D3 20 420 — 20 —
BCW31L D1 20 110 220 2.0 —
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SURFACE MOUNT BIPOLAR DEVICES (continued)

Table 1. General-Purpose (continued)
hrg fr
Device Marking V(BR)CEO Min Max I @ Ig (mA) Min (MHz)
PNP

MMBT8599L aw 80 7% — 100 150
BCB56AL 3A 65 125 250 20 100
BCB568L, 3B 65 220 475 - 20 160
MMBT8598L 2K 60 75 - 100 150
BSS82CL oM 60 100 300 150 100
MMBA811C8L cs 45 450 900 50 50
BC807-16L 5A 45 100 250 100 200
BC807-25L 5B 45 160 400 100 200
BC807-40L 5C 45 250 600 100 200
BC857AL 3 45 125 250 20 100
BCB57BL 3F 45 220 475 20 100
BGES7CL 3G 45 420 800 20 100
BCX71KL BK 45 100 —_ 50 —
MMBAB11C7L c7 45 300 600 50 50
BCX71JL BJ 45 . 100 - 50 —
BCW70L H2 45 215 500 20 —
MMBAB11CsL cé 45 200 400 5.0 50
BCW68GL DG 45 0 — 500 100
MMBAS11C5L c5 45 138 270 50 50
BCWBIL H1 45 120 260 20 —
BCX71GL BG 45 60 — 50 —
BCW68FL OF 45 35 — 500 100
BCX17L T 45 100 600 100 100
MMBAB12M7L M7 40 300 00 1.0 150
MMBAS12M6L Me 40 200 400 1.0 150
MMBAB12M5L M5 40 135 270 10 150
MMBAG12MdL M4 4 90 180 o . 150
MMBAS12M3L M3 40 60 120 1.0 150
BSS80BL CH 40 40 120 150 200
BSS80CL cd 40 100 30 150 200
MMBYA7OL 2c 40 40 400 5.0 125
BCWS1DL BD 32 110 —_ 50 —
BOWS1CL BC 32 100 — 50 —
BCWe7CL EC 32 100 — 5§00 100
BCWS1BL 8B 32 80 - 50 —
BOW67BL. DB 32 60 - 500 100
BCWB1AL BA 32 60 - 50 —
BCW67AL DA 32 35 — 500 100
BC808-16L 5E 25 100 250 100 200
BC808-25L 5F 25 160 400 100 200
BC808-40L 5G 25 250 600 100 200
BCBS8AL aJ 30 125 250 20 100
BCBSEBL 3K 30 220 475 20 100
BCAsACL aL 20 420 800 20 100
MMBT4125L D 30 25 — 50 200
BCX18L T2 25 20 — 500 -
MMBTASSL AL 25 30 — 500 100
BCWaoL c2 20 215 500 20 —
BOW29L Ct 20 120 260 20 —
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Table 2. Switching Transistors T-91-60
Pinout: 1-Base, 2-Emitter, 3-Collector .

Switching Time (ns) hrE r
Device Marking ton | toft V(BR)CEQ Min Max [ @ Ig (mA) | Min (MHz)
NPN
MMBT2369L 14 12 18 15 20 - 100 —
Bsvsal, B2 12 18 12 40 120 10 400
MMBT2222L 18 as 385 30 30 — 500 250
MMBT2222AL 1P 35 285 40 49 — 500 200
MMBT4401L 2x 35 255 40 40 — 500 250
MMBT3903L 1Y 70 225 40 15 - 100 250
MMBT3904L 1A 70 250 40 30 — 100 200
PNP
MMBT3640L 2J 25 35 12 20 — 50 500
MMBT4403L o1 35 225 40 90 180 1.0 150
MMBT2907L 2B 45 100 40 30 — §00 200
MMBT2907AL oF 45 100 60 50 — 500 200
MMBT3906L 24 70 300 40 100 300 10 250
Table 3. VHF/UHF Amplifiers, Mixers, Oscillators
Plnout: 1-Base, 2-Emitter, 3-Collector
Cob T
Device Marking V(BRICEO Max (pF} MinGH) |  @ig(mA)
NPN
MMBTH10L 3E 25 07 0.65 40
MMBG1321G3L a3 25 1.8 0.6 20
MMBGC1321Q4L Q4 25 1.8 0.6 20
MMBC1321Q5L as 25 18 0.6 20
MMBT918L 3B 15 17 0.6 4.0
MMBTH24L 3A 30 0.36 0.4 8.0
PNP
[ MMBTHS1L [ ) 20 [ oes 08 50
Table 4. Choppers
Rinout: 1-Base, 2-Emitter, 3-Collector
heE
Device Marking V(BR)JEBO V(BR)CEQ Min Max l @ lg (mA)
PNP
MMBT404L oM 12 24 30 400 12
MMBT404AL 2N 25 35 30 400 12

0054
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SURFACE MOUNT BIPOLAR DEVICES (continued)

Table 5. Datlingtons '
Pinout: 1-Base, 2-Emiiter, 3-Collector
Devices are listed in order of descending hgg.
VCE(sat) hFE
Device Marking V(BRICEOQ Max (V) Min Max | @ g (mA)
NPN .
MMBTA14L iN 30 1.6 20K - 100
MMBTE427L v 40 1.6 14K 140K 500
MMBTA13L 1M 30 15 10K — 100
PNP
MMBTAG4L 2v 30 15 20K —_ 100
MMBTAB3L 2y 30 1.5 10K — 100
Table 6. Low-Noise Transistors
Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of ascending NF
NF . : OFE fr
Device Marking Typ (dB) V(BR)CEO Min Max | @ Ig (mA) Min (MHz)
NPN
MMBTS5088L 1Q 1.0 30 300 — 10 50
MMBTS089L 1R 1.0 30 400 — 10 50
MMBT2484L 1y 3.0 60 — 800 10 15
MMBT8428L K 3.0 §0 250 - 10 100
MMBTE429L L 3.0 45 500 — 10 100
BCB49BL 28 4.0 30 200 450 2.0 100
BC849CL 2C 4.0* 30 420 800 20 100
BC850BL 2F 4.0° 45 200 450 2.0 100
BCB50CL 2G 4.0 45 420 800 2.0 100
PNP
MMBT5086L 2P 1.0 80 150 - 10 40
MMBTS087L 2Q 1.0 50 250 - 10 40
BC859AL 4A 4.0 30 100 220 2.0 100
BC8598L 4B 4.0* 30 200 450 20 100
BCB59CL 4c A0t 3o 420 800 2.0 100
BC860AL 4E 4.0* 45 100 220 20 100
BCE60BL 4F 4.0 45 200 450 2,0 100
BC860CL 4G 4.0" 45 420 800 2.0 100
*Max
Table 7. High-Voltage Transistors
Pinout: 1-Base, 2-Emitter, 3-Collector
Davices are listed in order of descending breakdown voltage.
hEg fr
Device Marking V(BRICEO Min Max I @ lg (mA) Min (MHz2)
NPN
MMBT6S17L iz 350 15 - 100 40
MMBTA42L 10 300 40 — 30 50
MMBTA43L iE 200 40 — 30 50
MMBC1654N5L N5 160 50 130 15 120
MMBC1654N6L N6 160 100 220 15 120
MMBG1654N7L N7 160 150 330 15 120 .
MMBTS5550L 1F 160 30 —_ 50 100
MMBTSSS1L G1 160 30 —_ 50 100
PNP
MMBT6520L 2z 350 18 - 100 40
MMBTA92L 20 300 25 —_ 30 50
MMBTA93L 2E 200 25 —_ 30 50
MMBTS401L 2L 180 50 —_ 50 100

0055
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Table 8. Drivers

Pinout: 1-Base, 2-Emitter, 3-Collector T
heg fr
Device Marking V(BRICEG Min Max | @icma) Min (MHz2)
NPN
MMBTAGEL 1G 80 50 — 100 100
BSSE4L AM 80 20 80 4 50
MMBTAGSL iH 80 50 —_ 100 100
PNP
BSSE3L BM 100 30 — 25 50
MMBTASSL 2H 60 50 — 100 50
MMBTAS6L 2G a0 50 — 100 50
Table 9. RF Transistors
Pinout: 1-Base, 2-Emitter, 3-Collector
NF MAG ¢
Device | Marking |Typ (GHz)] I¢ (mA) | Ve (V) | Typ (dB) |@ Ic (mA)] Vee ) | Typ 08) J@ 1e (ma)] veg (v) | (MH2)
NPN .
MMBRS571L 7X 8.0 50 10 20 5.0 6.0 16.5" 5.0 6.0 500
MMBRO11L P 6.0 30 10 2.0 10 10 17t 10 5.0 500
MMBR930L 7C 55 30 50 19 2.0 5.0 " 30 5.0 500
BFR92L P1 3.0 14 10 3.0 3.0 15 — _ — 500
BFRO3L R1 3.0 30 5.0 25 20 5.0 — —_ —_ 30
MMBRI31L 70 3.5 1.0 1.0 4.3 Q0.5 1.0 10 1.0 10 1000
MMBR2080L 7E 25 20 1.0 2.0 15 10 13 20 10 450
MMBRS179L 7H 1.5 50 8.0 4.0 15 6.0 11 5.0 6.0 450
MMBR920L 78 45 14 10 24 2.0 10 - 16 20 10 500
MMBRSO1L 7A 40 18 10 19 50 6.0 16 5.0 6.0 1000
MMBRE41L 7Y 8.0 15 6.0 1.7 5.0 6.0 128 5.0 6.0 2000
MMBResIL 72 75 &N 6.0 1.7 5.0 6.0 125 50 60 | 2000
MMBRS031L, 7G 20 5.0 6.0 1.9 1.0 6.0 17 1.0 6.0 450
MMBR2857L 7K 1.2 4.0 10 3.0 1.5 6.0 12.5 1.5 6.0 450
BFST7L El 1.0 2.0 5.0 5.0 20 5.0 _— — — 30
PNP
MMBR536L 7R 55 20 5.0 4.5 10 5.0 —_ — —_ 500
MMBR4957L 7F 2.0 20 10 3.0 20 10 17 2.0 10 450
‘GNF
Table 10. Bipolar Quad Transistors — SO-16
hre fr
Device V(BR)JCEO | V(BR)CBO Min @ g mA MHz Min @ Ig (mA) Package
MMPQ2222 40 60 30 300 350* 20 S0-16
MMPQ2222A 40 75 40 500 350 20 50-16
MMPQ2369 15 40 20 100 450 10 S0-16
MMPQ2907 40 40 30 300 350* 50 S0-16
MMPQ2907A 50 60 50 500 350 50 S0-16
MMPQ3467 40 40 20 500 125 50 80-16
MMPQ3725 40 60 25 500 250 50 8016
MMPQ3725A 50 70 30 500 200 50 S0-16
MMPQaze2 40 40 20 1000 150 50 S0-16
o
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SURFACE MOUNT DEVICES (continued) -

T-91-60
Field-Effect Transistors — SOT-23 i
Table 11. RF JFETs
Plnout: 1-Drain, 2-Source, 3-Gate
NF Yis
Device Marking Typ (dB) I f (MH2) Min {mmhos) l Max (mmhas) | Vps (V) V(BRIGSS
N-CHANNEL
MMBFU310L 6C 15 1.0 10 18 10 -25
MMBF112L v 3.0 — 1.0 7.5 10 -25
MMBF5484L 6B 20 100 3.0 6.0 15 -~25
MMBF5486L 6H 20 100 40 8.0 15 -25
MMBF4416L 6A 2.0 100 4.5 7.5 15 -30
MMBFJ310L 6T 4.0 450 8.0 18 10 -25
**Max
Table 12, General-Purpose JFETs
Pinout: 1-Drain, 2-Source, 3-Gate
Yis lnss
Device Marking V(BR)gss | Min (mmhos) | Max (mmhos) | Vps () Min (mA) | Max(ma)
N-CHANNEL
MMBF5457L 6D 25 10 5.0 15 1.0 5.0
MMBF5459L 6L 25 2.0 6.0 1§ 4.0 16
P-CHANNEL )
[Mmersago,. | 6 | -a0 | 10 40 -15 1.0 50
Table 13. Choppers/Switches, JFETs
Pinout: 1-Draln, 2-Source, 3-Gate i
YDS(on) tott Ves(otf) lpss
Device Marking Max (Qhms) Max {ns) V(BR)GSS Min (V)—l Max (V) Min (mA) | Max (mA)
N-CHANNEL
MMBF4391L 6J 30 20 30 -4.0 -10 50 150
BSRAS6L M4 25 25 40 -4.0 -10 50 -
MMBF4860L 6F 40 50 30 ~20 ~6.0 20 100
BSRS7L M5 40 50 40 -2.0 ~6.0 20 100
MMBF4392L 6K 60 35 30 -2,0 ~5.0 25 75
BSASSL M6 80 100 40 -08 -4.0 8.0 80
MMBF4333L 6G 100 50 30 -05 -30 5.0 30
P-CHANNEL
MMBFJ175L W 125 30(1) -30 3.0 6.0 -7.0 -60 s
MMBEJ177L ey 300 45(1) -30 0.8 25 -1.5 -20
Table 14. TMOS FETs
Pinout: 1-Gate, 2-Source, 3-Drain
'DS(on) VGS(th) Switching Time
Device Marking Qhm mA Vpss Min (V) | Max (V) ton NS toff NS
N-CHANNEL
MMBF170L 62 5.0 200 60 0.8 3.0 10 10
B8SS123L SA 6.0 100 100 0.8 2.8 20 40
2N7002 702 75 500 60 1.0 25 20 20
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Table 15. Zener Diodes

Zener Diodes are offered in two popular series. The
MMBZ5226 has the same specifications as the standard axial

12E D I £3L7354 0085239 3 l

leaded 1N5226 series. The BCX84 series is identical to pop-
ular European series SOT-23's. _ . -

Pinout: 1-Anode, 2-NC, 3-Cathode (Vg = 0.9 V Max @ Ig = 10 mA for all types.) T—Q 1-—60
Test Zener ZzT ..
Current Voltage ZaK 12 =27 Max
Iz1 Vz(£5%) | Iz =026mA | @ 10% Mod ™ @ VR

Device Marking mA Nominal Q Max Q Max pA v
MMBZs5226BL 8A 20 3.3 1600 28 25 1
MMBZ5227BL 88 20 -36 1700 24 15 1.0
MMBZ5228B1. 8C 20 3.9 1800 23 10 ‘1.0
MMBZ5229BL 8D 20 4.3 2000 22 5.0 1.0
MMBZ5230BL 8E 20 4.7 1900 19 5.0 20
MMBZ5231BL 8F 20 6.1 1600 17 50 20
MMBZ52328L 8G 20 5.6 1600 11 5.0 3.0
MMBZ52338L 8H 20 6.0 1600 7.0 5.0 35
MMBZ5234BL ) 20 6.2 1000 7.0 5.0 4.0
MMBZ52358L 8K 20 6.8 750 5.0 3.0 5.0
MMBZ52368L 8L 20 7.5 5§00 6.0 3.0 6.0
MMB2Z52378L aM 20 82 5Q0 8.0 3.0 6.5
MMBZ52388L 8N 20 8.7 600 8.0 3.0 6.5
MMBZ52398L 8P 20 9.1 600 10 3.0 7.0
MMBZ5240BL 8Q 20 10 | 600 17 3.0 8.0
MMBZ52418L 8R 20 i1 600 22 2.0 84
MMBZs52428L 85 20 12 600 30 1.0 9.1
MMBZ5243BL 8T 9.5 13 600 13 0.5 9.9
MMBZ5244BL 8y 9 14 600 15 01 10
MMBZ5245BL 8V 8.5 15 600 16 01 A
MMBZ5246BL 8w 7.8 16 600 17 0.1 12
MMBZ52478L 8x 74 17 600 19 0.1 13
MMBZ5248BL 8y 7.0 18 600 21 0.1 14
MMBZ52498BL 8z 6.6 19 600 23 0.1 14
MMBZ52508L 81A 6.2 20 600 25 0.1 15
MMBZ52518L 818 5.6 22 600 29 0.1 17
MMB2Z525281. 8iC 5.2 24 600 33 .- 04 18
MMBZ52538L 81D 5.0 25 600 35 01 19
MMBZ52548L 81E 4.6 27 600 M1 0.1 21
MMBZ52558L 81F 4.5 28 600 44 0.1 21
MMBZ52568L 81G 4.2 30 600 49 0.1 23
MMBZ52578L 81H 3.8 33 - 700 58 0.1 25

Pinout: 1-Anode, 2-NC, 3-Cathode
V; \/ v { Z
Vozl:s Vcﬁlzs Vozltas € mﬁ Max I (ohmsﬂ.max)
@Vp

Device | Marking | Min | Max | Min | Max | Min | Max | Iz1 | Iza | 1z3 (Voits) g (#A) @lz =129
BZXe84CavaL 214 31 (3623|2936 |42 |50}|10] 20 1.0 5.0 95
BZX84C4V3L Wa 40 | 46 | 33 4 44 151 | 50} 10} 20 1.0 3.0 90
BZX84C4V7L 21 44 | 50 |37 |47 1 45| 54|50 10} 20 2.0 3.0 80
BZX84C5ViL z2 48 | 64 142 |53 |50]59|50/[ 10} 2 20 2.0 60
BZX84C5VeL z3 62160 )48 |60 | 62|63 ]50[| 10} 20 2.0 1.0 40
B2X84C6VaL Z4 58 | 66 |56 |68 | 58 |68 |50 1.0 20 4.0 3.0 10
BZX84C6V8L Z5 64 | 72| 63|72 |64 7450|101 20 4.0 20 15
B2ZX84G7V5L 26 7017969} 79|70 )|80|50]10] 20 5.0 1.0 15
BZXa84CcevaL 27 77 | 87 |76 |87 |77 80|50] 10} 20 5.0 0.7 15
BZXa4CoviL z8 865 (96 |84 |96 |85}97]50]|10] 20 6.0 05 15
B2Xg4Ci0L z9 94 (106] 93 [106| 94 [107] 50| 1.0 | 20 7.0 0.2 20
B2X84C11L Y1 104 {116 1021116 [ 104|118} 6.0 | 1.0 | 20 8.0 0.1 20
B2X84C12L Y2 1141271112127 114|129 50 | 1.0 | 20 8.0 0.1 25
B2X84C13L Y3 124 1 14.1 123 | 14 |125]142| 50 | 1.0 | 20 8.0 0.1 30
B2X84C15L Y4 138|156 137156 | 1391157 650 | 1.0 | 20 10.5 0.05 30
BZX84C16L Ys 163171152 17 |154]172]| 50 | 1.0 | 20 11.2 0.05 40
BZX84C18L Y6 16811911157} 19 169 192]| 50 | 1.0 | 20 12,6 0.05 45
BZX84C20L Y? 188 1212|187 |211|189|214| 50 | 1.0 | 20 14 0.05 55
BZX84C22L Y8 2082332071232 (209|234] 50 | 10| 20 154 0.05 85
BZX84C24L Y9 2281256227 255|229 |257] 650 | 1.0 | 20 16.8 0.05 70
BZX84C27L Y10 2511289 25 {289 )252 (203} 20| 05 10 18.9 0.05 80(1)
BZX84C30L Y 28 32 |278) 32 |28.1[324)| 20 | 05 10 21 0.05 80(1)
BZX84G33L Yi2 31 35 {308 35 |31.1{354] 20 | 05 10 23.1 0.05 80(1)

NOTE: (1) tdfi <« Iz = 2.0 mA
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Multiple Devices

Bipolar Devices

The trend in electronic system design is toward the use of
integrated circuits — to reduce component cost, assembly
cost, and equipment cost. But ICs still aren't all things to all
people, and for those circuit designs where ICs are not avail-
able, there is a noticeable swing towards the use of muitiple
devices.”

Motorola is reacting to this expanding market requirement
by making available a large selection of quad, dual, Datlington
fransistors, and diode arrays for off-the-shelf delivery. The
chips used in the Quad and Dual transistors are those that
have emerged as the most popular ones for discrete. transistor
applications. But even heyord that, Motorola affers its entire
vast repertoire of discrete small-signal transistors for multiple-
device packaging. For special applications where the devices
in these tables might not quite fit the design requirements,
special configurations can be supplied with quick turnaround
time and at low premiums.

Specification Tables

12E D l £3L725Y4 0085740 T l

T-91-60

14
1%
CASE 607-04
CERAMIC
'l 1Y
16
T caseeazos 1 CASE 648-08
CERAMIC PLASTIC
e
CASE 654-07 h
METAL £ [
Y 14
174 1 CASE 646-06
PLASTIC
1
6 CASE 610A-04
CASE 751803
PLASTIC CERAMIC

The following short torm specifications include Quad and Dual hipolar transistors listed in alphanumeric order. Some columns
denote two different types of data indicated by either bold or italic typeface. See key and headings for proper identification.

This applies to Table 1 and 2 of this section only.

neeilavee Sp NF a ¢
PD mV d? dB
KEY Watls hFE2| Max :‘)g;_”?x
TyPENO. | 1D | On® s i) Ic T | Cob| ton | forf |satie 'C & 1o g PACKAGE
0. Dle % VCE 3|Amp|hpe@ Ic §|MHz | PR [ ns | ns Vo”sr—l TO-| Case
only E|Volts 31 Max [ Min 1~ > | Min | Max{Max| Max| gl '8 No.l No.
Apharymare B5Log Camrion-emtar — Pawer Gan
tyge rurbes £C Curent Gan, Kt Fiquee JEDEG Outre
1 — Test Frequency Moarda Package
derteaon ook U for testeunent: AUD 1015 kHz | OuThe-
1stLeter Petary A—anmpers Fraquency Units:
C—bohtipes n e devee m~mA H~Herlz M —MHz
N—KPN u—ph K—kiz  G—GH2
;_;&f‘:sr Use VCE(sa) — Collector-Emutter Safuration
et Us: Voltage
A —Genaral Puipose Ampifer -
" - Currert-Gzn Bandwidth lo — Test Current
e o G 413,
G — Genetal Purpose Amg fer A—~ Amp
and Swih
e hggq/hfgg ~— Current Galn Ratio
H — Tuned AF IF AmpZfer W Difl
; phil g — Differential Base Voltage [Vpg1 — Vaggl
¥ Oferemnal Arp e Confuos (OCH Gt Cureet & Ditovential Ampliters. 2
ton — tum-on time
g RAa'ed mr‘sm'un &f&e‘c{agﬂ"ﬂ Vo'age tott — turn-off ime
Powet Dsspa *: 5 Subscrpt letter et es Teminaton
6:‘:‘;;3;&33 onspea”ed 125°C Srge I-s'edbg:w n ordet of prelesence. Ou'put Cagamafee. commoc-basa, Shown whout Eshncton:
Ref. Poat: A — Ambeent temperaiure SUBSCRPT [ CMcto[-Basj Capacrance
C— Casa lemperature 0—VggQ. open Crg — Common Em:t'er Reverse Transler Gapatiance
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MULTIPLE DEVICES (continued) - .

7-91-60-
Table 1. Bipolar Transistors — Quads
hFE1|AVBE| Gp NF@ f
— | mVv|dB dB
hega| Max | Min - Max
Pp Typ*
Watts lc T |Cob| fon | fotf | VCE lC .
TYPE NO, Ip | One VCE- Amp | hpg@ I MHz| pF | ns | ns |(sa)@—— | Io PACKAGE
Die Volts Max | Min Min | Max | Max | Max | Volts | Ig TQ- | Case
Only Typ* | Typ* | Typ* | Typ' | Max No. No.
2N6987 PA | 0525 A 60 O 0.6 60 | 500 nv| 250 8.0 45F 3001 04 10} 180m 632
2N6988 PA | 0525 A 60 O 0.6 50 | 500 m§ 250 8.0 451 300 04 10f 150 m 607
2N6989 NA | 0525 A 50 O 0.8 30 | 500m| 250 8.0 35| 300| 03 10} 150m 632
2N6990 NA | 0.525 A 50 O 0.8 30 | 560 m| 250 8.0 35 300| 0.3 10] 150m 607
MHQ918 NA 0.65 15 0.05 20 | 3.0m| 600 20 - —| 04 10 10m| 116 632
MHQ2222 NA 0.65 30 O 0.5 30 | 300 m| 200 8.0| 25| 250*| 0.4 10 15m| 116 632
MHQ2369 NS 05 A 16 O 0.5 40 10m| 450 4.0| 9.0} 15'] 0.25 10 10m| 116 632
MHQ2906 PG 0.65 A 40 O 0.6 40 | 160 m| 200 8.0| 30%} 100} 0.4 10 150m| 116 632
MHQ2907¢ PG 065 A 440 O 0.6 | 100 | 150 m| 200 8.0| 30°| 100°| 04 10| 150m}| 116 632
MHQ3467¢ PS 09 A 40 O 1.0 20 | 800 m] 125 25} 40| 90| 0.5 10| 500m| 116 632
MHQ3s46 PS 05 A 12 0 0.2 30 10 m| 600 6.0f 0.15*| 26| 0.25 10 10 1] 116 632
MHQ3798 PA 05 A 40 O 005 ) 150 | 0.tm| 60 4.0 3.0t} AUD 116 632
MHQ4002A NS 075 A 45 O 15 30 | 500 m| 200 10 40 75| 0.52 101 500 m| 116 632
MHQ4013t1 NS 075 A 40 O 1.5 35 | 500 m| 200 10| 35 60| 0.52 10} 500m] 116 632
MHQ4014 NS 075 A 45 O 1.6 35 | 500 m| 200 10 35| 60) 0.52 10} 500m| 116 632
MHQ60602 CA 0.65 A 30 O 0.5 | 100 [ 150 m| 200 8.0] 30*| 225*| 04 10] 180m]| 116 632
MPQ1000 NA 0.65 A 20 O 05 50| 10m| 175 8.0 0.5 10| 150m 646
MPQ2221 NA 0.65 A 0 O 0.5 40 | 150 m| 200 8.0| 25| 250 04 10| 150m 646
MPQ2222 NA 0.65 A e O 05 | 100 | 150 m| 200 8.0| 25'| 250*| 0.4 10} 180m 646
MPQ2222A NA 0.65 A 3 O 05 | 100 | 150 m| 200 8.0f 25 250'| 0.4 10] 150m 646
MPQ2369 NS 05 A 15 O 0.5 40 10m| 450 4.0} 9.0 15| 0.25 10 10 m 646
MPQ2483 NA | 0.625 A 40 Of 005 150 { 1.0m{| 50 3.0*| AUD 646
MPQ2484 NA | 0.625 A 40 O| 005|300 t.Om| 50 2.0*| AUD 646
MPQ2906 PA 0.65 A 40 O 0.6 40 | 150 m| 200 8.0| 30| 100*| 04 10| 180m 646
MPQ2907 PA 0.65 A 40 O 0.6 | 100 [ 150 m| 200 8.0y 3J0*|{ 100*} 04 10| 150 m 646
MPQ2907A PA 0.65 A 60 O 06 | 100 | 150 m| 200 8.0| 30°| 100*| 0.4 101 150 m 646
MPQ3467 PS 075 A 40 0 1.0 20 | S500m| 126 25 40| 90} 05 101 §00m 646
MPQ3546 PA 05 A 12 O 0.2 30| 10m| 600 6.0] 15*| 25| 0.25 10 10m 646
MPQ3725t NS 10A 40 O 1.0 25 | 500 m| 250 10| 35| 60| 0.45 10} 500m 646
MPQ3725A NS 1.0 A 50 O 1.0 30 { 500 m| 200 10| 3.5f 60 045 500 m 646
MPQ3762 PS 0.75 A 40 O 1.5 35| 150 m| 150 15 501 120| 0.55 10 §00m 646
MPQ3798 PA | 0625 A 40 O 005 | 150 | 0.Tm| 60 4.0 3.0*| AUD 646
MPQ3799 PA | 0625 A 60 Of 005 300{ 0.im{ 60 4.0 2.0*| AUD 646
MPQ3g04 NG 05 A 40 O 0.2 75 10m}| 250 40| 377} 136*| 0.2 10 10m 646
MPQ3906 PG 05 A 40 O 0.2 75 i0m) 200 45] 43| 185 0.25 10 10m 646
MPQ6001 CcG 0.65 A 30 O 0.5 40 | 150 m| 200 8.0} 30°| 225*| 04 101 150m 646
MPQ6002 CG 0.65 A 0 O 05 [ 100 | 150 m| 200 8.0f 30| 225*| 04 10| 150 m 646
MPQ6100 CA 05 A 40 O] 0.05 75| 1.0m| 50 4.0 4.0¢| AUD 646
MPQ6100A CA 05 A 45 O} 005|150 | 1.0m| 50 4.0 4.0 AUD 646
MPQ8426 ND 05 A 3 O 05 | 10K | 100 m| 125 8.0 — —| 15 10} 100m 646
MPQ6427 ND 05 A 40 O 05 | 10K | 100m| 125 8.0 - —| 1§ 101 100m 646
MPQ6501 - CQ 0.65 A 3 0 0.5 40 | 150 m| 200 8.0| 30| 225 04 10} 150m © 646
MPQ6502 CG 0.65 A 30 O 0.5 | 100 | 150 m| 200 8.0 30*| 225" 04 101 150m 646
MPQ66Q0 CA 05 A 40 Q| 0.08 751 10m| &0 4.0 4.0*! AUD 646
MPQG600A CA 05 A 45 O 005 | 150 | t.O0m]| 50 4.0 025) 4.0 1.0m 646
MPQ6700 CA 05 A 40 O 0.2 70 10 m| 200 45 025( 4.0 1.0m 646
MPQ6842 CA 0.75 A 40 O 0.5 70 10m]| 300 4.5 45¢ 1501 015 10 0.5m 646
MPQ7041 NA 075A| 180 O 0.5 25| 1.0m| 80 5.0 0.5 10 20 m 646
MPQ7042 NA 075A] 200 O 0.5 25| 1.0m| &0 5.0 0.5 10 20m 646
MPQ7043 NA 076 A| 250 O 0.5 251 1.0m} 50 5.0 Q.5 10 20m 646
MPQ7091 PA Q75 A} 150 O 0.5 25| 1.0m| &0 5.0 0.5 10 20m 646
MPQ7092 PA 075 A} 200 O 0.5 25| 10m| &0 5.0 0.5 10 20m 646
MPQ7093 PA 076 A} 250 O 0.5 35 i0om| 50 5.0 0.5 10 20m 646
MQ918 NA 055 A 15 O} 005 50 { 3.0m| 600 1.7 6.0 60 M 607
MQoaz PA 04 A 50 0O 0.6 40 | 150 m| 200 8.0 0.5 10}- 1680 m 607

tH, HX, and HXV Sulffixes also available.
11MHQ4013 is elegtrcally equivalent to MHQ3725.

Some columns show 2 different types of data indicated by either bold or italic typetaces. See key and headings.
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Table 1. Bipolar Transistors — Quads (continued)

12e o JJ 30725y ooas7u2 3 |

hrE1|AVeE| Gp  NF @ f [ 1L
—_—] m B
hggz| Max | Min  Max T—9'| "60
Pp Typ*
Watts Ic fr |Cob| ton | tort |VCE lC
TYPE NO. Ip | One VCE- Amp | hpe@lc MHz| pF | ns | ns | (sai@ — | Ig PACKAGE
Die Volts Max | Min Min | Max | Max | Max | Voits | Ig TO- | Case
Only Typ* | Typ* | Typ* | Typ* | Max No. No.
MQ1120 PA 04 A 30 O 05 §0 | 10m| 200 8.0 o.1 10 10m 607
MQii29 NA 04 A 3 O 05 [ 100 ] 10m| 200 8.0 0.15 10 10m 607
MQ2218 NA 04 A 0 O 0.5 40 | 160 m| 200 8.0 0.4 10} 150m 607
MQ2218A NA 06 A 40 O 0.5 40 | 150 m} 200 8.0 04 101 150m 607
MQ2219 NA 06 A 30 O 05 | 100 | 150 m} 200 8.0 0.3 10| 150m 607
MQ2219A NA 04 A 3 O 0.5 | 100 | 150 m{ 200 8.0 0.3 10| 150m 607
MQ2369 NS 04 A 15 0O 0.5 40 | 10m| 500 4.0 15| 20| 025 10 10m 607
MQ2484 NE 04 A 60 O 003 | 100 | 10 u{260" 6.0 . 3.0 AuUD 607
MQ2g05A PG 04 A 60 O 0.6 | 100 | 150 m| 300 8.0 421 130| 04 10| 150m 607
MQ3251 PA 04 A 40 O 005 | 100 10m} 300 6.0 025 10 10m 607
MQ3467 PS 04 A 40 .0 1.0 20 | 500m| 150 20 401 110| 0.5 1a| §00m 607
MQ3725 NS 04 A 40 O 1.0 50 | 100 m| 200 10| 45} 75| 0.26 10 100m 607
MQ3z62 PS 04 A 40 O 15 20| 1.0A| 150 20 401 110| 1.0 10 1.0A €07
MQ3798 PA 04 A 60 O| 0.05 | 150 | 100 u | 450" 4.0 0.2 10 1.0m 607
MQ6001 caG 04 A 30 O 0.5 40 | 150 m| 200 8.0 60] 350 04 10] 150m 607
MQ7001 PA 04 A 30 O 0.6 70 | 1.0m| 200 8.0 0.4 10} 150m 607
MQ7003 NA 04 A 40 O] 0.05 §0 | 10mj| 200 6.0 0.35 10 1.0m 607
MQ7007 PA 04 A 40 O Q2 30 | 1.0m| 300 8.0 1.0 10 50m 607
MaQzo2t cG 04 A 40 O} 0.05 50 10m{ 200 6.0] 28*| 72*] 0.35 10 10m €607
2N5146 PA 04 A 40 O 1.5 20| 1.0A] 180 20] 40| 110] 1.0 10 1.0 A 607
Some columns show 2 different types of data indicated by eiltier bold or italic typefaces. See key and headings.
Table 2. Bipolar Transistors — Dual
hpe1|{AVge Gp NF @ f
—jmV|dB dB
hpgz| Max | Min  Max
Pp Typ*
Watts ic fr {Cob| fon | tott |VoE lo
TYPE NO. Ip | One VcE- Amp | hpg@lg MHz| pF | ns | ns |(saj@— | Ig PACKAGE
Die Volts Max | Min Min | Max | Max | Max | Volts | Ig T0O- | Case
Only Typ* | Typ* | Typ' | Typ* | Max No. No.
BFX11 M 04 A 45 O 0.05 80| 50m| 130 80| 08| 650|025 20 80 m| 78 654
BFX15 NM 05 A 40 O 0.5 60| 100u| 50 15] 09} 50| 1.0 10 iom]| 78 654
BFX36 PM 04 A 60 O| 0.05 | 100 10uf 40 60| 091 3.0/ o02s 20 i0mj| 78 654
BFY81 NM 04 A 45 O 003 | 100 | 100u| &0 60| 08 10| 0.35 10 1i0m| 78 654
MD708 NG 0.55 A 15 O 0.2 40 10 m{ 300 5.0 35 75| 02 10 10m 654
MD708A NM 0.55 A 15 O 0.2 40 | 10m|{ 300 50| 08| 50| 02 10 10m 654
MD708AF NM 055 A i5 O 0.2 40 | 10m| 300 5.0 —} —j] 0.85 10} 100m 654
MD708B NM 0.55 A 16 O 0.2 40| 10m| 300 50| 08| 10| 0.2 10 10m 654
MD7088F NM 055 A 15 O 0.2 40| 10mj 300 5.0 - —1 085 10} 100m 654
MD708F NM 055 A 15 O 0.2 40 | 10mj| 300 5.0 —l —] 085 10f 100m 654
MD918A NM. 0.55 A 18 O 005 50 ] 3.0m| 600 1.7] 09 50 6.0 6OM 654
MDI18AF NM 035 A 15 O 005 50 | 3.0m| 600 1.7] 09| 5.0 6.0 60 M 610A
MD918B NM 0.55 A 16 Of 0.05 50 | 3.0m]| 600 1.7 o8| 10 6.9 60 M 654
MD918 NM 0.55 A 15 O} 005 50 | 30m| 600 1.7 o8| 10 6.0 60m 654
MD982,F PA 04 A 50 O 0.6 40 | 1850 m| 200 8.0 05 10} 150m 610A
MDgs4 PA | 0575 A 20 O 0.2 261 10mj 250 05 10 50m 654
MD98s CA | 0575 A 3 O 0.5 40 | 150 m| 200 8.0 0.5 10} 150m 654
MD986 CA 0.55 A 5 O 0.2 26 | 10mj 200 4.0 0.5 10 50 m 654
MD1121 NM | 0575 A 30 0 05 §0 | 10m{ 200 80| 09{ 10| o1 10 10m 654
MD1121F NM 035 A 30 O 0.5 50 10m| 200 80 09| 10| 01 10 10m 654
MD1122F NM 035 A 30 O 0.5 50| 20m| 200 80| 09| 50| o017 10 10m 654
MD1132 NM 03 A 15 Of 005 50 | 1.0m| 600 17f 09} 50! 04 10 10m 654
MD2060F NM 035 A 60 O 0.5 30| 0.1m| 100 15| 09| 50| 04| 80 iom 610A
MD1122 NM | 0575 A 0 O 0.5 50| 10m| 250 35| 08] 50| Ot 10 i0m 654
MD1123 NM | 0575 A 40 O 0.2 50 | 10m| 250 35| 08| 10| 018 10 O01m 654
MD1130 NM | 0575 A 40 O 02 ] 100 10m| 200 35f 09| 50} 0.18 5 1i0m 654
MD3467 NG 06 A 40 O 15 20 | 500 m| 150 80| 40| 120f 0.5 10} 500m 654
MD4260 NH 0.56 A i2 O] 005 30| 10m{1000 25| 08} 10| 03 10 i0m 654
MD4261 NH 0.55 A 12 Q| 005 30 ] 10m}1000 25| 08 10 03 10 10m 654

Some columns show 2 different types of data indicated by either bold or italic typefaces. See key and headings.
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MULTIPLE DEVICES (continued) --

-
T-91-60
Table 2, Bipolar Transistors — Duals (continued)
hggi[AVBg| Gp NF @ f
——| mV | dB dB
hpe2| Max | Min  Max
Pp Typ*
Watts le T | Cob | fon | torf | VCE lC
TYPE NO. Ip | One VeE- Amp | hpg@ lg MHz| pF | ns | ns |(say@ — | Ig PACKAGE
Dle Volts Max | Min Min | Max | Max | Max | Voits | Ig TO- | Case
Qnly Typ* | Typ* | Typ* | Typ* | Max No. No.
MD2218 NG | 0575 A 0 O 05 40 | 150 m| 200 8.0 60| 350| 04 10} 150 m 654
MD2218A NG | 0575 A 3 O 0.5 40 | 150 m| 200 8.0 45} 310 03 10| 150m 654
MD2218AF NG 035 A 30 O 0.5 40 | 150 m| 200 8.0 45¢ 310 03 10| 150m 610A
MD2219 NG | 0575 A 0 O 0.5 50 | 150 m| 200 8.0 - —| 035 101 300m 654
MD2219A NG | 0575 A 30 O 05 | 160 | 150 m| 200 8.0 45| 3101 03 101 1580m 654
MD2219AF NG 035 A 30 O 0.5 | 100 | 150 m| 200 80| 45| 310] 03 10} 1560m 610A
MD2369 NS 0.65 A 5 0O 0.5 40 10m| 500 4.0 18] 20} 0.25 10 10m 654
MD2369A NM 055 A 5 O 0.5 40 10m/| 500 40 09{ 5.0) 025 10 10m 654
MD2369AF NM 035 A 15 O 0.5 40| 10mj 500 40| 09| 50| 025 10 0m 610A
MD2369B NM 055 A 15 O 0.5 40 10m| 500 40| 08 10} 0.25 10 10m 654
MD2369BF NM 0.35 A i85 Q 0.5 40| 10Omj 500 40f o8| 10| 025 10 10m 610A
MD2904 PG | 0575 A 40 O 0.6 40 | 150 m| 200 8.0 45| 130 04 10} 150 mi 654
MD2904A PG | 0575 A 60 O 0.6 40 [ 150 m| 200 807 45| 130| 04 10| 150m 654
MD2904AR PG 0.35 A 60 O 0.8 40 | 150 m| 200 80| 45| 130] 04 101 150 m 610A
MD2905 PG | 0575 A 40 O 0.6 | 100 | 160 m| 200 8.0 451 130 04 101 150m 654
MD2805A PG | 0575 A 60 O 0.6 | 100 | 150 m| 200 8.0 451 130] 04 10} 150m 654
MD2905AF PG 035 A 60 O 0.6 | 100 | 180 m| 200 80| 45| 130]| 04 10] 150m 610A
MD3250 PA | 0575 A 40 Q 0.2 50 | 1.0mj 200 6.0 0.25 10 10m 654
MD3250A PM | 0575 A 40 O 0.2 50 | 1.0m| 200 60| 08} 50| 025 10 10m 654
MD3250AF PM 035 A 40 O 0.2 50| 1.0m} 200 6.0f 08} 5.0| 0.25 io 10m 610A
MD3251 PA | 0575 A 40 O 02| 100 | 1.0m| 250 6.0 0.25 10 10m 654
MD3251A PM | 0575 A 40 O 02} 100 | 1.0m| 250 60| 09| 50| 025 10 10m 654
MD3251AF PM 035 A 40 O 0.2 | 100 | 1.0m| 250 6.0f 09 50 0.25 10 10m 610A
MD3409 NM | 0576 A 3 O 0.5 5Q 10 m| 200 8.0] 0.8} 10| 0.75 10 10 m 654
MD3410 NM | 0575 A 30 O 0.5 50 10 mi| 200 8.0] 09 10} 0.15 10 10m 654
MD3725 NS 06 A 40 O 1.0 §0 { 100 m{ 200 10 451 75] 0.26 101 100m 654
MD3725¢ NS 035 A 40 O 10 50 { 100 m| 200 10} 45| 75{ 0.26 101 100m 610A
MD3762 PS 06 A 40 O 1.5 20| 1.0A] 150 20 40| 110} 1.0 10 10A 654
MD3762F PS 035 A 40 O 1.5 20| 1.0A] 150 20 40| t10] 1.0 10 1.0A 610A
MD5000 PH 03 A 15 O] 005 20 | 3.0m| 600 1.7 15 200 M 654
MDSC00A PM 03 A 15 O] 005 20 | 3.0m| &00 1.7} 09| 5.0 15 200 M 654
MD50008 PM 03 A 15 O] 0.05 20| 3.0m| 600 17|} 08 10 15 200 M 654
MD6001 CG | 0575 A 30 O 0.5 40 | 150 | 200 8.0 60| 350| 0.4 10| 150m 654
MD6001F CG 035 A 30 O 0.5 40 | 150 m| 200 8.0 60| 350| 04 10 150m 610A
MD6002 CG | 0575 A 30 O 0.5 | 100 | 150 m| 200 8.0 60 3501 0.4 10| 150 m 654
MD6002F CG 0.35 A 30 O 0.5 | 100 | 150 m| 200 8.0 60| 350| 0.4 10| 150m 610A
MD6003 CG | 0575 A 30 O 0.5 20 | 150 m§ 200 — 0.59 10| 300m 654
MD6100 CA 05 A 45 Of 005 | 160} 01 m| 30 4.0 0.25 10 1.0m 654
MD6100F CA 0.35 A 45 O} 0.05 | 100} 01 m| 30 4.0 0.25 10 10m 610A
MD7000 NA | 0575 A 30 O 05 70 | 150 m| 200 8.0 0.4 10 150m 654
MD7001 PA 06 A 3 O 0.6 70 | 160 m| 200 8.0 0.4 101 150 m 654
MD7001F PA 035 A 30 O 0.6 70 | 150 m| 200 8.0 0.4 10} 150 m 610A
MD7002 NA | 0575 A 40 Of o0.03 40 | 100 u| 200 6.0 0.35 10 10m 654
MD7002A NM | 0575 A 40 Of 0.3 40 { 100 u ] 200 6.0f 0.75] 25| 0.35 10 10m 654
MD70028 NM | 0575 A 40 Q| 0.03 40 [ 100 u | 200 6.0f 0.85 15| 0.35 10 10m 654
MD7003 NA 0.55 A 40 O 0.08 50 10m|{ 200 8.0 0.35 10 1.0m 654
MD7003A NM 0.55 A 40 O 0.05 50 10m| 200 6.0} 075] 25| 0.35 10 10m 654
MD70038 NM 0.55 A 40 O} 005 50 | 10m| 200 6.0] 0.85 15| 0.35 10 1.0m 654

Some columns show 2 different types of data indicafed by either bold or itafic typafaces. See key and headings.
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Table 2. Bipolar Transistors — Duals {contihued)

12E D I L3L7254 0OA574Y4 7 I

hre1|AVBE] Gp NF@ f l
— _[mV|dB dB l - .
hpg2| Max | Min  Max
Pp Typ* T-gl —60
Watls lc fr 1Cob| ton | totf |VCE lC
TYPE NO. Ip | One Vge- Amp | hgg@lo MHz| pF | ns | ns |(sad@—. | Ig PACKAGE
Die Voits Max | Min Min | Max | Max | Max | Voits | Ig TO- | Case
Only Typ* | Typ* | Typ* | Typ* | Max No. No.
MD7004 NA 0.55 A 13 O 0.2 30| 10m|675* 4.0 0.4 10 10m 654
MD7005 PA 055 A 12 O 005 30| 3.0m] 650 3.0 04 10 10m 654
MD7007 PA | 0575 A 40 O 0.2 30 | 1.0m| 300 8.0 1.0 10 50 m 654
MD7007A PM | 0575 A 850 O 0.2 30| 1.0m] 300 8.0f 075 20} 1.0 10 50 m 654
MD70078 PM | 0575 A 60 O 0.2 30| 1.0m| 300 8.0f 085 10} 1.0 10 50m 654
MD7007BF PM 035 A 40 O 0.2 30 | 1.0m| 300 8.0/ 0.85] 10| 1.0 10 50 m 610A
MD7024 CG 0.55 A 40 Q} 0.05 50 i0mj 200 6.0] 28*f 72*} 0.35 10 10m 654
MD7021F CG 035 A 40 O} 0.058 60| 10m| 200 6.0f 28*| 72*| 0.35 10 10m 610A
MD8001 NM | 05756 A 40 O 0.03 | 100 | 1.0m]|260* | 26" 15 654
MD8002 NM | 0575 A 40 O 003 | 100 | 1.0m|260" [ 2:6* 15 654
MD8oo3 NM | 0575 A 40 O} 003 | 100 | tOm|260* | 28" 15 654
2N2060 NM 05 A 60 O] 05| 30| 100u| 60 15| 09| 5.0 8.0 1000H| 78| 654
2N2223 NM 05 A 60 O 0.5 26 | 100 u| &0 i5) 0.8] 15| 1.2 10 50m]| 78 654
2N2223A NM 05 A 60 O 05 25| 100 u| 50 i5] 09| 60| 1.2 10 50m) 78 654
2N2453 NM 05 A 30 O 0.05 80| 10u| 60 80| 09| 3.0 70| 1000H] 78 654
2N2453A NM 05A 50 Qf 005 80| 10ul| 60 8.0| 09| 3.0 40| 1000H| 78 654
2N2480A NM 03 A 40 O 0.5 50| 1.0m| 50 18| 08| 50f 1.3 10 50m| 78 654
2N2639 NM 03 A 45 O 003 50| 10u| 80 8.0f 09| 50 40! AUD 78 654
2N2640 NM 03 A 45 O] 003 50 10u| 80 80| 08| 10 40| AUD 78 654
2N2641 NE 03 A 45 O} 0.03 50| 10u| 80 8.0 40| AUD 78 654
2N2642 NM 03 A 45 O| 003 | 100| 10u| 80 80} 09| 50 40| AUD 78 654
2N2643 NM 03 A 45 O| 003 | 100| 1O0u| 80| 80| 08| 10 40| AUD 78 654
2N2644 NE 03 A 45 O| 003 | 100} 10u| 80 8.0 4.0{ AUD 78 654
2N2652 NM 03 A 60 O 05 50| 1Om| 60 15| 085 3.0| 12 10 50m| 78 654
2N2652A NM 03 A 66 O 05| 80| 1.0m| 60 18] 09| 3.0 80| 1000H| 78 654
2N2721 NM 03 A 60 O] 0.04 30| 01im| 80 60| o8] 0] 1.0 10 10m} 78 654
2Na2722 NM 03 A 45 O] 0.04 50| 1.0u| 100 6.0 09] 50| 1.0 20 10m}| 78 654
2N2903 NM 06C 30 O} 005|125 | 1.0m| 60 80| 08| 10 7.01 1000H| 78 654
2N2913 NE 03 A 45 O} 0.03 60| 10u] 60 6.0 4.0 AUD 654
2N2914 NE 03 A 45 O} 003 |150| 10u| 60 6.0 3.0 AUD 664
2N2915 NM 03 A 45 Q| 0.03 60| 10u| 60 6.0 098] 5.0 4.0] AUD - €654
2N2916 NMm 03 A 45 Of 003|150} 10u]| 60 60| 09| 5.0 3.0} AUD 654
2N2917 NM 03 A 4 O] o0.03 60 10u| 60 60| 08| 10 4.0} AUD 654
2N2918 NM 03 A 45 O] 003|180 | 10u| 60 6.0f 08| 10 3.0| AUD 654
2N2919 NM 03 A 60 O} 0.03 601 10uj 60 6.0] 09| 5.0 40| AUD 654
2N2920 NM 03A| 60 O] 003 |150| 10u| 60| 60| 09| 50 30| auo 684
2N4854 CcG 03 A 40 O 06 3 | 0.3mj| 200 — =} —| —} 80| 100u 654
2N4855 cG 03 A 40 O 0.6 20| 0.3 m| 200 - -} —| —} 80] 100u 654
2N3043 NM 025 A 45 O} 003 100 10u| 30 80| 09] 50 50| AUD 610A
2N3044 NM 0.25 A 46 O] 003 | 100 10u| 30 80| 08| 10 5.0| AUD 610A
2N3045 NE 025 A 45 O} 003 | 100| tOu] 30 8.0 50| AUD 610A
2N3048 NE 025 A 45 O} 003 5 | 1Qu| 30 8.0 5.0| AuD 610A
2N3425 NA 03 15 0.05 30| 10m| 300 6.0 654
2N3726 PE 04 A 45 O 03 | 135 | 1.0m| 200 801 09| 50 40| 1000 H 654
2N3727 PE 04A] 45 O] 03]135| 10m) 200] 80| 09] 25 4.0} 1000 H 654
2N3806 PE 05 A 60 O| 005 | 160 | 0.1 m{ 100 4.0 70{ 100 H 654
2N3807 PE 05 A 60 O] 005} 300} 0.im| 100 4.0 40f 100H 654
2N3808 PM 05 A 60 O] 005 150 | 0.1mj| 100 40| 08| 50 7.0} 100H 654
2N3809 PM 05 A 60 O| 005 | 300| 0.im]| 100 40{ 08{ 50 40f 100H 654
2N3si0 PM 085 A 60 O| 005 | 150 ) O.1m| 100 40| 09] 30 7.0f 100H 654
2N3810A PM 05 A 60 O 005 | 150 | 0.im]| 100 40| 095/ 15 3.0f 100H 654
2N38t1 PM 05 A 60 O 005|300 | Q.1m| 100 40f 09| 3.0 40} 100H 654
2N3811A PM 05 A 60 O 005 | 300 | 0.1m| 100 4.0f 095| 15 15| 100H 654

Some columns show 2 different types of data indicated by either bold or italic typefaces. See key and headings.
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MULTIPLE DEVICES (continued) e oo ’

Table 2. Bipolar Transistors — Duals (continued)
hrgt1(AVBE| Gp NF @ t
——| mV | dB dB
hpga| Max | Min  Max -
Pp Typ*
Watts lc it | Cob| lon | tort | VoE lc
TYPE NO, Ip | One VOE- Amp | heg@le MHz| pF | ns | ns |(sat}l@ — | I PACKAGE
Die Volts Max | Min Min | Max | Max | Max | Voits | Ig TO- | Case
Only Typ* | Typ* | Typ* | Typ* | Max No. No.
2N3s17 PM Q5 A 60 O| 005 )30 0.im]| 100 40| 08| 3.0 4.0f 100H 610A
2N3838 CE 025 A 40 O 0.6 { 100 | 150 m| 200 8.0 50| 340 8.0] 1000 H 610A
2N4015 PM 04 A 60 O 03 | 135 | 1.0m| 200 80| 09| 50 40| 1000 H 654
2N4016 PM 04 A 60 O 03 | 135 | t.0m} 200 80! 09| 25 4.0f 1000 H 654
2N4854 CE 03 A 40 O 06 | 100 | 150 m| 200 8.0] 60| 350 8.0| 1000 H 654
2N4855 CE| 03A 40 O 0.6 40 | 150 m| 200 8.0 60| 350 8.0f 1000 H 654
2N4937 PM 06 A 40 O o0.05 50 | t.Om| 300 50{ 08| 3.0 4.0f AUD 654
2N4938 PM 06 A 40 Of 0.5 50 | 1.0m} 300 50{ 08| 50 4.0/ AUD 654
2N4939 PE 06 A 40 O 005 501 1.0mj 300 5.0 40( AUD 654
2N4941 PM 06 A 40 O} 005 50 | 1.0m| 300 50| 09| 30 4.0| AUD 610A
2N5793 NG 05 A 40 O 0.6 40 | 150 m| 200 8.0 45| 310| 0.3 10| 150m 654
2N5794 NG 05 A 40 O 0.6 | 100 | 150 m| 200 8.0 45| 310| 0.3 10| 150m 654
2N5795 NG 05 A 60 O 0.6 40 | 150 m| 200 8.0 47| 140f 04 10| 180m 654
2N5796 NG 05 A 60 O 0.6 | 100 | 150 m| 200 80| 47| 140} 0.4 10| 150m 654
Soma columns show 2 differgnt types of data indicated by either bold or italic typefaces. See key and headings.
L]
Surface Mount Multiples
Table 3. Bipolar Quad Transistors — SO-16
heg fr
Device V(BR)CEO V(BRICBO Min @lgmA | MHzMin | @ fc (mA) | Package
MMPQ2222 40 60 30 300 350" 20 751B
MMPQ2222A 40 75 40 500 350 20 751B
MMPQ2369 15 40 20 100 450 10 7518
MMPQ2907 40 40 30 300 350" 50 751B
MMPQ2907A 50 60 50 500 350 50 751B
MMPQ3467 40 40 20 500 125 50 751B
MMPQ3725 40 €0 25 500 250 50 7518
MMPQ3725A 50 70 30 §00 200 §0 7518
MMPQ3762 40 40 20 1000 150 50 7518
e
Table 4. TMOS FETs — Quads
N-CHANNEL TMOS QUAD — CASE 646-06 (14-PIN DIP)
DS(on) a VG%(th) Vierjpss | Ciss Crss ton tott
a
Q Ip v pF pF ns ns
Device Max A Min Max Min Max Max Max Max.
MFQo30P 1.4 1.0 1.0 3.5 35 70 18 156 15
MFQosoP 1.7 1.0 1.0 3.5 60 70 18 16 15
N-CHANNEL TMOS QUAD — CASE 648-06 (16-PIN DIP)
S(on) | V(BR)DSS| ID(on) Gts Ciss | Coss | Crss | tdan) | Y | tdot) | 1
@ Volt Vgs = 10V @ |[@2sVv|i@2sVi@2av
Q Vps = 5,0 Vimhos | 5.0V pF pF pF ns ns ns ns
Deavice Max | mA Min Amp Min | Amp | Max Max Max Max Max | Max Max
IRFE110 0.6 800 100 1.0 0.8 08 200 100 26 20 25 25 20
IRFE{13 0.8 800 60 0.8 0.8 0.8 200 100 25 20 25 25 20
P-CHANNEL TMOS QUAD — CASE 648-06 (16-PIN DIP)
IRFE9120 08 800 100 1.0 0.8 0.8 450 350 100 50 100 100 100
\RFE9123 0.6 800 60 0.8 0.8 0.8 450 350 100 50 100 100 100
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Multiple Switching Diodes . T-91-60

Multiple diode configurations utilize monolithic structures fabricated by the planar process. They are designed to satisfy fast
switching requirements as in core driver and enceding/decoding applications where their monolithic configurations offer lower
cost, higher reliability and space savings.

Diode Array Diagtams

1 5 10
Dual 10 ® 3 £33 @ Oual 8 ® %3 3 :® Dual 8 Ca 3 £ 1 3 ®
Diode DOVODOOQ Diade E DEOODGWD Diode obo DOQ
Artay 3 £ 3 ® Array £ 3 3 3 ® Array ® 'y F 3 Y ®
6 NC Pin6. 13
& 2 ® 4Diode @ 11
ouatto OTT P Y Aw ’m Isolated
. (Common OQOOOOO®OL® .
2::‘; O(?%( (?O(?( cau':‘orze) NG Pin 1.4.6 10.13 :3:;“ zzzzzzg%
g 20)
B ;
rray Isolated
18 0}: SZER X3 ga(hode) 000000 7sgizde
Dods  DOOOOOY 8 Aray
¥ 11t F 8 Dlod
NCPn4 6.10.13 (common 0101001010, D@ A"!y ®
4 Anode) KCPNn1.4 6 10 13 (Common
9 Cathode) 0010100100,
oo SOEEEEE 55
e )10)] 14
9 C Y {C Duat
Array ® 5 X3 An‘:)md:;on 2O GlO, Diode r
CotAsTIo CASE G074 44
1 g
1 = - 1
2 10 CASE 606-04

CERAMIC

i

' CASE 63208 1 CASE 646-06 1" CASE 648-08
CERAMIC CERAMIC PLASTIC PLASTIC
CASE 650-02 1
CERAMIC

B I

. o oo
1 1
CASE 751A-02 CASE 751B-03
PLASTIC PLASTIC
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MULTIPLE DEVICES (continued) . T-91 60
Table 5. Diode Arrays
Pin Connections
Device Functlon Package Diagram No,
MAD130C Dual 10 Diode Array 632-02 1
MAD1{30P Dual 10 Dicde Array 646-06 1
MMAD130 Dual 10 Diode Array 751A-02 2
MAD1103C 16 Diode Array 632-02 3
MAD1103F 16 Diode Array 606-04 4
MAD1103P 16 Dicde Array 646-06 3
MMAD1103 16 Diode Array 751A.02 3
MAD1104C Dual 8 Diode Array 632-02 5
MAD1104F Dual 8 Diode Array 607-04 5
MAD1104P Dual 8 Diode Array 646-06 -]
MMAD1T104 Dual 8 Diode Array 751A-02 5
MAD1105C 8 Diode Common Cathode Array 632-02 6
MAD1105F 8 Diode Common Cathods Array 606-04 7
MAD1105¢ 8 Diode Comnton Cathode Array 646-06 6
MMAD1105 8 Diode Common Cathede Array 751A-02 6
MAD1106C 8 Diode Common Anode Array 632-02 8
MAD1106F 8 Diode Common Anode Array 606-04 9
MAD1106P 8 Diode Comnion Anode Array 646-06 8
MMAD1106 8 Diode Common Anade Array 751A-02 8
MAD1107C Dual 8 Diode Array 632-02 10
MAD1107F Dual 8 Diode Array 607-04 10
MAD1107P Dual 8 Diade Array 646-06 10
MMAD1107 Dual 8 Diode Array 751A-02 10
MAD1108C 8 Isolated Diode Array 620-02 11
MAD1108F 8 Isolated Diode Array 650-02 1t
MAD1108P 8 Isolated Diode Array 648-06 1
MMAD1108 8 Isolated Diode Array 751B-03 11
MAD1109C 7 I1solated Diode Array 632-02 12
MAD1109F 7 Isolated Diode Array 607-04 12
MAD1109P 7 Isolated Diode Array 646-06 12
MMAD1109 7 Isolated Diode Array . 751A-02 12
MMAD1185 7 Diode Coramon Cathode Array 761A-02 13

Table 6. Dual Diodes

V(eR) n VE G by
Volts @ [(gm) pA @ VR Voits @ If @vVg=0 ns Diagram
Device Min rA Max Volts | Min/Max mA pF (Max) Max | Package No.
MSD8100 100 100 100 50 0.67/0.82 10 1.6 40 |TO-226AA 14
MSD6101 50 100 100 40 0.67/0.82 10 2.0 10 (TO-92) 14
MSD6102 70 100 100 50 0.6741.0 10 3.0 100 14
MSD6150 70 100 100 50 -1.0 10 8.0 100 14

MOTOHOLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Devices for Hi-Rel and Military Applications ( T:él—eo

JAN, JANTX, JANTXV, and JANS

Motorola offers over 650 devices listed in QPL-19500, and is certified to supply small-signal bipolar devices to ALL FOUR
quality levels of MIL-S-19500.

The following tables list the Motorala discrete devices and slash-sheet number as they appear on the Qualified Products
List.

Table 1, Switching and High-Frequency Transistors (MIL-S-19500)

SN703JAN. ... il 153 | 2N2905 JANJTXJTXV . ... .. .. 1290 | 2N3506 JANJTXJTXV. .. ... ... 1349
2N708JAN. .. ..o i e 420 | 2N2905A JANJTXJTXV. .. ... .. /290 | 2N3507 JANJTXJTXV. .. ...... 1349
SNTOBJANJTX . ... o oot /312 | 2N290SALJANS . ....... ... ... F | 2N3634 JANJTXJTXV. ... ..... 1357
2N718A JANJTXJITXV .. ... ... 81 | 2N2906 JANJTXJTXV ........ 1291 | 2N3635 JANJTXJTXV. . .. ... . 1357
2NBBOAJANJTX . .. ... ... 283 | 2N2906A JANJTXJTXV, ... .. .. 1291 | 2N3636 JANJTXJTXV. .. .. ..., 1357
2NOI4JANJTX . .ot e e a e 1373 | 2N2907 JANJTXJTXV ... ..... 1281 | 2N3637 JANJTXJTXV. .. ... ... 1357
2NGIGJAN. . .. v v i e 1271 | 2N2907A JANJTXJTXVWJANS . . . . /291 | 2N3700 JANJTXJTXV. ... ... .. 1391
2N918 JANJTXJTXVJANS. . .. .. £301 | 2N2S44A JANJTXJTXV. . .. .. .. .. 7 | 2N3785 JANJTXJTXV. . ... ... 1395
NGO JANJTX . . ... o 1253 | 2N2945A JANWJTXJTXV. . ... vl s £ | 2N3737 JANJTXJTXV. . . .. ... 1395
2NI132JAN . . .. .t H77 | 2N2946A JANJTXJTXV. . . ... .. .. 1] 2N3743 JANJTXJTXV. . .. v vh s 1397
SNT613 JANJTXJTXV. .. .. ... A81 | 2NBOT3JANJTX . ... (... v 1287 | 2N3762 JANJTXJTXV. ... .. ... 1396
2N2218 JANJTXJTXV. . . .o .00 1251 | 2N3019,S JANJTXJTSV ... .. .. 1391 | 2N3763 JANJTXJTXV. .. ...... 1396
ON2218A JANJTXJTXV. . .. ..., /251 | 2N3250A JANJTXJTXV. . . ... .. i323 | 2N3764 JANJTXJTXV. ... ..... 1396
2N2219 JANWJTXKJTXV. . ..o 1261 | 2N3251A JANJTXJTXV. .. ... .. 7323 | 2N3765 JANJTXJTXV. . ....... 1396
2N2219A JANJTXJTXV. ... .. .. 251 | 2N3263JAN. . ... .. ...l 1347 | 2N4033 JANJTXJTXV. ... ... .. B
2N22210ALJANS. . .. oo v oo F f 2NB444UANITX L Ll 1347 | 2N4261 JANJTXJTXV. ... ... . 511
2N2221 JANJTXJTXV. ... oa v e 1255 | 2N3467 JANJTXJTXV .. .... .. 1348 | 2N4405 JANJTXJTXV. .. ...... 1488
2N2221A JANJTXJITXV. ... ... /2556 | 2N3468 JANJTXJTXV . ....... 1348 | 2N4449 JANJTXJTXV. .. ... ... 317
2N2222 JANJTXJTXV. ... ... . /255 | 2N3485AJANJTX . ..o v v i el /392 | 2NA453 JANJTX .. ..o e e 1283
2N2222A JANJTXJTXV,JANS . . . ,/225 | 2N3486AJANJTX ... ... ... 1392 | 2N4930 JANJTXJTXV. . .. ... .. 1397
2N2369A JANJTXJTXVJIANS . . . . /317 | 2N3498 JANJTXJTXV ..... ... 1366 | 2N4931 JANJTXJTXV. ... ... .. 1397
2N24BTJANJTX . ..o vivn e 1268 | 2N3499 JANJTXJTXV ........ 1366 | 2NSSBIJANJTX . ... ..o vv 1423
2N2904 JANJTXJTXV. . .. . o0 1280 | 2N3500 JANJTXJTXV .. ... .. /366 | 2NGSB2JANJTX . ........... 1423
2N2904A JANJTXJTXV. . .. .. ... I | 2N3501 JANJTXJTXV .. ...... 1366

Table 2, Multiple Devices (MIL-S-19500)

2N2060 JANJTXJTXV. . ..o o s 1270 | 2N3811 JANJTXJTXV .. ... ..., 1336 | 2N5794 JANJTXJTXV. . ... ..., 1495

2N2919 JANJTXJTXV. . . ... ... 1355 | 2N4854 JANJTXJTXV ... ..ot 1421 | 2N5795 JANJTXJTXV. . .. .. ... 496
2N2920 JANJTXJTXV. . .. ... 1355 | 2N5793 JANJTXJTXV ... ... 495 | 2N5796 JANJTXJTXV. .. ... ... 1496
2N3810 JANJTXJTXV. - v e v 1336

Table 3. Field-Effect Transistors (MIL-S-19500)

2N26OBJAN . . ... cvh it 7295 | 2N3823 JANJTXJTXV ........ 1375 | 2N4860 JANJTXJTXV. ... .. ... 1385
2N2609JAN . ... i 1286 | 2N4856 JANJTXJTXV ... ... .. /385 | 2N4861 JANJTXJTXV. ... .. v 1385
2NB3B0JANJTX ..o v i e 1378 | 2N4857 JANJTXJTXV .. .... .. 1385 | 2N4091 JANJTXJTXV. . .. ..... 1431
2N3821 JANJTXJTXV. ... ... 1376 | 2N4858 JANJTXJTXV .. ... .. i385 | 2N4092 JANJTXJTXV. . .. oo n 1431
2N3822 JANJTXJTXV. ..o o0 1375 | 2N4859 JANJTXJTXV .. ...... /385 | 2N4093 JANJTXJTXV. ..., ..., 1431

CECC

All CECC types are available to assessment levels E, F, L

Table 4. Quatified Types

2N1613 2N2219 2N2222A 2N3019 2N2906 2N3439 2N5416
2N1711 2N2219A 2N2368 2N2%04 2N2906A 2N3440 BC107-108-109
2N1893 2N2221 2N2369 2N2904A 2N2607 2N3sa1 CV9s507
2N2218 2N2221A 2N2369A 2N2905 2N2907A 2N4033 PO7726
2N2218A 2N2222 2N2484 2N2905A 2N2694 2N6415

Quafified preducts to CECC 50,000

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Tuning and -

e . T-91-6
Switching Diodes : 0
Tuning Diotles — A wide range of voltage-variable capac- switching and mixer applications.
itance diodes for electronic tuning and control of RF circuits PIN Dicdes — Particularly useful for bandswitching and
from HF through UHF. detector circuits in the VHF range.

Hot Carrier Diodes — For high-efficiency VHF and UHF

Tuning Diodes — Abrupt Junction

2 e HighQ
® Capacitance TOL
10% — No Suffix

5% — Suffix A
Table 1. General-Purpose Glass
p i
1 60 Volts
. . . ' CASE 51-02 Cap a

Motorola supplies voltage-variable capacitance diodes DO-204AA Ratio | @4V Device
serving the entire range of frequencies from HF through UHR (DO-7) C4/CE0 | 50 MHz Type
Used in RF receivers and transmitters, they have a variety Min Min
of applications, including: 6.8 2.7 350 1N5139,A

¢ Phase-locked loop tuning systems 8.2

¢ Local oscillator tuning
® Tuned RF preselectors
® RF filters

® RF phase shifters

10 28 300 1N6140,A
12 28 300 1N5141,A
15 28 250 1NG142,A

* AF amplifiers cr 18] 28 | 250 | INSI43A
" Nominal 20

¢ Automatic frequency control Gapacit
® Video fiters and delay lines pF 22 | 32 200 | 1N5144A

L
® Harmonic Generators *gﬁ’ 27 | a2 200 | INS146,A
¢ FM modulators VR=4V 33 3.2 200 1N5146,A
Two famifies of devices are available: Abrupt Junction and t=1Mhz 39 | 32 200 | 1N5147,A

Hyper Abrupt Junction. The Abrupt Junction family includes 47 | 32 200 | IN5148.A
devices suitable for virtually all tuned-circuit and narrow- : -
range tuning applications throughout the spectrum. The o
Hyper Abrupt family exhibits higher capacitance, and a much 6a
larger capacitance ratio. itis particularly well suited for wider- a2
range applications such as AM/FM radio and TV tuning.

100

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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TYPICAL CHARACTERISTICS

Diade Capacitance versus Reverse Voltage

100 prT——T—T T
10 = i
I TR e
g wHi b <! -
w N =1
2 WH 1 INS144 AP~
g Ht N | i~
3 N !
& 0k —r T 51408
8 7 ey -
& M=t <]
& SO = 1m0 1]
3H -
2
06 1 2 4.6 10 20 4060

VR, REVERSE VOLTAGE (VOLTS}

254 DOas?s0

 T-91-60

1000 =H=F =R
= E EEE
1 1h5470A. T INS472A T NSATGA £
t INS45EA T INS4524 T INS456A T

= == T MVIsas T MVIsi2 JMVIss0
=3 T v
] -
L= g }
= 7
5 2
&
S Sa1 =
[Vi]
w ~
5] el R ARa s 3
2 1 4
& I i

[T ts4a1A FIT Ins465A [T

[} insea1A B ansassa

| mviczo Jlimviees | H11

LI LE 11
RN
0.1 10 100

1
VR, REVERSE VOLTAGE

VOLTS)

o Premum 30 V e HighQ ® General-Purpose 2
e Very Hgh Q o Contfrolled CR
® Guaranteed High CR @ Capagcitance TOL
® Capdcitarice TOL 10% - A, 5% -8,2%-C
10% - A. 5% -B,2%-C
Maximum Working Voltage Maximum Warking Voltage 2—ji4—1
30 Voifs 20 Voits 1
Cap Q Cap Q Cap Q CASE 51-02
Ratio | @4V | Device Ratio | @4V | Device | Ratio | @4V | Device DO-204AA
C2C30 | 80MHz |  Type C2C30 | 50 MHz Type | C2C20 | S0MHz| Type (00-7}
Min Min Min Min Min Min
2.7 600 1N5461A 25 450 1N5441A 2 300 MV1620 6.8
28 600 1N5462A 25 450 1N5442A 2 . 300 Mvie22 8.2
2.8 550 1N5463A 26 400 1N5443A 2 300 MVi624 10
28 §50 1N5464A 26 400 1N5444A 2 ao0 MVi626 12
28 550 1N§465A 2.6 450 1N5445A 2 250 MV1628 15
) 29 500 1NS466A 2.6 350 1N5446A 2 250 MV1630 c 18
29 500 | iN5467A | 26 350 | 1N5447A 2 250 | Mvie32 Noanal 20
29 500 1N5468A 2.6 350 1N5448A 2 250 MV1634 ‘1);"/ 22
+
29 500 1N5469A 26 350 1NG449A 2 200 MV1636 @ ’ 27
pa9 500 1N5470A 2.6 350 1N5450A 2 200 MV1638 'VR 1=I:I':I 33
= z
29 450 1NS471A 26 300 1N5451A 2 200 MV1640 39
29 400 1N5472A 2.6 250 1N5452A 2 200 MV1642 47
' 2.9 300 1N5473A 2.6 200 1N5453A 2 150 MV1ie44 56
129 250 1N5474A 27 175 1N5454A 2 150 MV1646 68
29 225 1N5475A 2.7 175 1N5455A 2 150 MV1 648 82
29 200 1N5476A 2.7 175 1N5456A 2 150 MV1650 100

: 0069
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TUNING DIODES — ABRUPT JUNCTION (continued)

TYPICAL CHARACTERISTICS
Diode Capacitance versus Reverse Voltage
1000 PR
My2109 H
Mv2209 - mvatiz i mvans HH
MMBY2100L [ V2212 T MV2215 [T
g e e i
§ 100 i~ ) [ P ! 1
2 i
b 1 N I
s Nas ‘;ﬁ; |
a -;__‘ H \J'i..}l \\.
8 wie==Es £
= A rim:
© H Mvaior Ht
| Mv2201 Mv2105
L[ MMBv2101L, MMBVZIO:':Ii
J. g e S
LR LT P11
ot 1 10 100
VR, REVERSE: VOLTAGE [VOLTS! CASE 18202
{T0-92}
STYLE 1
1
2 0—]fl¢——01
Cathode Anode 2
GASE 318-03 & 3
. : {TO-236AB)
Table 2. General-Purpose Plastic Srocs e
30—{l¢—o01
Cathade Anade
o Low-Cost @ Lower Cost ® Low-Cost
¢ High Volume & General-Purpose ¢ High Volume
Maximum Working Voltage
30 Volts 25 Volts 30 Volts
CASE 182-02 CASE 318-02
2-Lead TO-92 TO-236AA
Cap Q Cap [+ Device Cap Q
Ratio | @4V Davice Ratio | @4V Tyoe Ratio | @4V Device
C2C30 | SOMHz [ Type | CUCI0 |50 MHz | 1"209, €2/C30 |50 MHz | Type
Min Min ] Min Min T 2E0% | Min Typ
6.8 25 450 Mva101 19 300 MV2201 25 400 |MMBV2101L|
8.2 25 450 Mvai02 25 350 [MMBV2102L
10 25 400 Mv2103 2 200 Mv2203 25 350  |MMBV2103L
12 25 400 MV2104 25 350 [MMBV2104L
15 285 400 MV2105 2 200 MV2205 25 350 MMBV2106L]
Noz.{n al 18 25 350 Mvaio6 25 300 [MMBV2106L|
Capacitance 22 25 350 Mva107 2 150 Mv2207 2.5 300 [MMBV2107L
t'::% 27 25 300 Mvai08 25 250 [MMBV2108L|
@ 33 25 200 MV2109 2 150 MV2209 25 200 [MMBV2109L]
V=4V
f = 1MHz 39 25 150 MV2110
47 25 150 Mv2i1i 2 100 MV2211
56 26 150 Mv2112
68 26 150 Mv2113 2 100 Mv2213
82 26 100 Mvai14
100 26 100 MV2115 2 50 Mva2is

MOTQROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
1-42

0070 E~-09




MOTORCLA SC XSTRS/R F

12E D l L3L725Y

Table 3. Dual Diodes
‘3 ‘
W%
2 /
1 o—Ppf [4—o 2 S + P 4—o 3 o High Q
2"¢ @ Guaranteed Capacitance
3 8 2 Range
CASE 2904 e Monoalithic Dual
CASE 318-03 T0-226AA
(TO-236AB} (TO-92} Maximum Working Voltage
STYLE 9 STYLE 15 72 Volts
Ct Capacitance Cap Q
Ratio | @3V Device
pF @ VR | c3yca0 [s0MHz|  Type
Min Max Volts Min Min
34 39 3 25 100 MV104G(1)
37 42 3 25 100 Mmviodt
43 48.1 2 1.5* 100 MMBv432Li2l
(1)Case 29 (2)Case 318 'C2C8
100
T RS
[=3
w B
=} S
Za RN
S WIE NN MBYAT2L
v NI Mvios
Q NGO
o N
a0 BN
& Ta = 25°C NI
1 f = 1 MHz \\
EACH DIOBE
m LLELLE
03 05 1 2 3 5 10 20
VR, REVERSE VOLTAGE (VOLTS)
MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Tuning Diodes Hyper-Abrupt Junction i T-91-60
CASE 182-02 CASE 318-03
Table 4, For FM Radlo and TV 7 (To-92) (TO-236AB)
\ STYLE 1 %\; 3 STYLE8
o_._“‘_o 1 0——|H——O
2 cafhude An:de 2 Cafhude An;de

TYPICAL CHARACTERISTICS

: Zﬁ’ah,ﬁmd Capacitance Diode Capacitance versus Reverse Voltage
i NN []
Maximum Working Voltage 36 \\\ rrv TAL= 2I5°C
30 Volts ® N Meseviost ]
Cy Capacitance Cap a E“ 8 ‘\
PF__ @ VA | duoms | oo mie “Nvoe. & e sz\\ N[
Min | Max | Voits | Min Typ 20 NN
18 | 28 | = 4| 350 |MmBvi0sGLY S <] B N <
20 25 3 45 300  |MMBV3102LY 'g; ‘Z MMBVI0SGL T~
26 32 3 5 250 MMBV109L* © ni
26 32 3 & 250 Mv209** :
*Tased1d  **Case 182 1 2 3 85 10 0 ®

Vg, REVERSE VOLTAGE (VOLTS)
Table 5. For AM Radio

Z2o—{l¢——a1
Cathade Anode
CASE 182-02| ¢ Wigh Capacitance Ratio 1000
(T0-92) ® Guaranteed Diode Capacifance 700
2 STYLE1 e Close Matching 500 T e
cr Q@ 1 Vdc, 1 MHz = 150 (Min) 5 W N L e T
w N
VR=1V, f=1MHz vesimy | ve Cice g 200 \ \
pF Min | Astie @ yope | Trype g w NN
Min Max Min g 1 aw
440 560 12 18 18 | MVAM108 & 80 N N
00 520 | 15 12 ua_ | mvamios 0 ANAN _
- ~ = MVAMIS [~~__|
440 560 18 15 1115 MVAM115 20 MVAMIOG_'MVAIM‘OSI T—1 MVAMNZS
440 50 | 28 15 1125 | MVAMIZS 10 1 T 171 P
2 6 10 1 18 %
VR, REVERSE VOLTAGE {VOLTS)
Table 6, For High Capacitance and High Reliabllity Applications
100% Screening to High Rel electrical and environmental
specifications, H suffix.
2 2
ageost [* [ oo . —
- Anode  Cathode ~
{PQ-14) N T4 = 25°C
® Hyper-Absupt w0 AN f=1MHz ]
& Hgh Tuming Rato % 200 —T IS,
CASE 51-02 | o High Rel — Sulfix H " N \\‘\‘ MV1401
DO-204AA Maximum Working Voilage =z 100 \\ \%\‘/
1 T (po7) =] — s
12 Veits (=) ~ ALY
Cy. Nominal Ca - " & Mvt405 ZP RIS
' pacitance Cap Q Device T g 50 ¥ ~ ~ \‘
pF Va Rato | @2v W Mvi403 Y i
@ €2C10 | 1 MHz S - N
Nom=20%  Voits | Min | Min | Casest [casetss| & Mvi4o4 A~k
= 20 N
120 2 10 200 | MVI404H © \\\\
175 2 10 200 | MVI403H 10 S Moo
250 2 10 200 | MVIdosH 5
550" [ 14 | 200 - MV1401,H 0 1 2 3 4 & 6 7 & 9 10
“£15%  {1)Cap Ravo & CICIOV VR, REVERSE VOLTAGE (VOLTS]

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Table 7. Hot-Carrier (Schottky) Diodes

3
T-91-60 1 %\; To.296A8)

STYLES Vo—Ppp—-o03 SINGLE

STYLE 11 “’—”_I""_"’ SERIES
Hot-Carrier diodes are ideal for VHF and UHF mixer and

3
detector applications as weli as many higher frequency ap-

plications. They provide stable electrical characteristics by '/ / CASE 18202  gryik g ‘°—\‘"I+"z SERIES
eliminaling the point-contact diode presently used in many 2 {1092

applications. STYLE1 3
Lo TYPICAL CHARACTERISTICS
V(BR)R Ccr VF IR Capacitance versus Reverse Voltage
IR=10pA| t=1MHz |Ig=10mA Device |
Volts pF VR Volts nA VR Type : ] |
Min Max @ Voits Max Max @ Volis B
CASE 182, STYLE 1 ;’ v
4 1 0 0.6 250 | 3 | wmeptoiL 8, ey
20 15 ] 18 06 200 | 15 | MBD20IL g i
30 16 | 15 06 200 | 25 | MBD3OIL 34
50 1 20 12 200 | 25 | wmepsoiL
70 1 20 1.2 200 | 35 MBD701L ot . y n i
CASE 318, STYLE 8 g SRS VTG S
.4 1 0 06 250 | 3 | MMBDIOIL »
20 15 | 15 06 200 | 15 | MMBD201L » I [
30 15 | 15 06 200 | 25 | MMBD30IL ) Tp = &C—
50 1 20 1.2 200 25 MMBD5o1L z 15[\ MBoz, w\.::ggot
o MED1 0
70 1 20 12 200 | 85 | MMBD701L P
DUAL DIODES, CASE 318 2,08
(%]
4 1 0 06 250 | 8 | MMmBD3s2L O e o e
4 1 0 0.6 250 | 3 | MmBD35IL* R i
5 10 5 0 I 5 0 & K
*Styla 11 *'Style 19 ¥p. REVERSE VOLTACE (VOLYS)
Table 8. PIN Switching Diodes CASE 318-03
CASE 182-02 s (70-236AB)
{T0-92) STYLE 8
... designed for VHF band switching and general-purpose 1 . STYLE 11 1 2 ’ lo—pt—o3
switching. A Anoda SINGLE
a 1t L
V(BRI 10 oy = Tp = 50—
1R = 10 Whdo I e | Va=20V | Device = 1M —]
Volts —Ohms t=1MHz Type g
Min Max pF Max § 2
<
CASE 182, STYLE 1 §
a.
20 0.85 2 MPN3404 ] MPaod
200 1 1 MPN3700 g 1 —
CASE 318, STYLE 8 &0 MMBY3401L MENTT0 1
35 07 1 [MmevasolL % 2V NN . MMBSTI
200 1 1 MMBV3700L ¢ 1 [
0 12 18 % W % 4 48 5

VR, REVERSE VOLTAGE (VOLTS} -

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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Signal and Switching Diodes T-91-60

SOT-23 Surface Mount Diode Configurations

STYLES To—pt— <3 STYLES 1o—p—y—tg—o2  STYLET2 1o—n—l—n—<zz

4
3 3
. SINGLE COMMON CATHODE COMMON ANODE
&1& STYLEI8 20— —t¢—o3 STYLE1 lo—pr—y—Ppt—o2  SIVIEW IO—K—I—H—oZ
i
3 3
SINGLE SERIES SERIES

Table 9. General-Purpose Switching Diodes

Pin
V(BR)R IR VE Cr trr Out
J Case
Device Marking | Min (V) [ @ IgR (1A) |Max (uA)}@ VR (V)] Min(V) | Max (V) | @ IF (mA) [Max (pF)|Max (ns)| Style
SINGLES .
MMBD6050L S5A 70 100 041 50 0.85 11 100 25 4.0 8
MMBDS14L 8D 100 100 5.0 75 1.0 10 4.0 4.0 8
BAS16L A6 75 100 1.0 75 13 100 2.0 4.0 8
BAL9OL TF 70 10 2.5 70 11 50 1.5 4.0 18
DUALS

MBAV70L AdX 70 100 5.0 70 1.1 &0 1.5 15 9
MBAWS6L AtX 70 100 25 70 14 50 1.5 15 12
MBAV99L, A7X 70 100 25 70 141 50 1.5 15 "
MBAV74 JAX 50 5.0 0.1 50 1.0 100 2.0 9
MMBD2835XL A3IX 35 100 0.1 30 1.0 10 4.0 15 12
MMBD2836XL A2X 75 100 a4 50 1.0 10 4.0 15 12
MMBD2837XL ASX a5 100 oda 30 1.0 10 4.0 15 9
MMBD2838XL ABX 75 100 0.1 50° 1.0 10 4.0 15 9
MMBD6100L 58 70 100 0.1 50 0.85 11 100 2.5 15 9
MMBD7a00L 5C 100 100 03 50 0.76 14 100 1.5 15 11
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