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SMALL-SIGNAL AMPLIFIERS (LOW CURRENT) — All devices in Case 29 (1)

Economy Transistors

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)
T Veeo | Ves Ves 'cBo Nre @ Ig (mA) Vet @ e e ¢ Cob
Voo
NPN [X] 19 20
Voits Volts Volts A {Max) Volts{Max) mA MHz{Min) mA pF (Max)
PNP* Min Max Min Max Min Max
2N5086* 50 50 3.0 0.01 150 500 | 150 - - - 0.3 10 40 0.5 4.0
| 2ns0s7° 50 50 3.0 0.01 250 800 | 250 - - - 0.3 10 40 0.5 4.0
2N5088 30 35 4.5 0.05 300 900 | 350 B - B 0.5 10 50/175%% | 0.5 4.0
2N5089 25 30 4.5 0.05 400 1200 | 450 - - - 0.5 10 50/175% | 0.5 4.0t
MPS918 15 30 3.0 0.01 - - - - 20 - 0.4 10 600 4.0 1.7
MPS3707 30 30 6.0 0.1 100 400 - - - - 1.0 10 - - -
MPS3708 30 30 6.0 0.1 - - 45 660 - - 1.0 10 - - -
MPS$3709 30 30 6.0 0.1 - . 45 165 . . 1.0 10 - - -
MPS3710 30 30 6.0 0.1 - - 90 330 - - 1.0 10 - - -
MPS3711 30 30 6.0 0.1 - - 180 660 - - 1.0 10 - - -
MPS6520 25 40 4.0 0.05 100 . - - 200 | 400 0.5 50 3900 * 2.0 3.5
MPS6521 25 40 4.0 0.08 150 - - - 300 | 600 0.5 50 390+ 2.0 3.5
MPS6522+ | 25 5 70 0. 05 106 s - - 700 ] 400 0.5 56 340+ 2.0 10
MPS6523* | 25 25 4.0 0.05 150 - - - 300 | 600 0.5 50 340 * 2.0 4.0
*k
Typical 1C,
SMALL-SIGNAL AMPLIFIERS (MEDIUM CURRENT) — All devices in Case 29 (1)
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)
Veeo Vea Ves Icso L33 @ g ma) Veewn € ¢ r L Cab
Type
20 n
NPN Voits Volu Voits. A (Mex) 1o Volts (Max} mA MHz (Min) mA pF (Max)
PNP* Min Max Min Max Min Max
MPS2711 18 18 5.0 0.5 30 90 - - - - B - B - 1.0
MPS2712 18 18 5.0 0.5 75 225 - - - - - - - - 1.0
MPS2715 18 18 5.0 0.5 30 90 - - - - - - - - 3.5
MPS2716 18 18 5.0 0.5 75 225 - - - - - - - - 3.5
MPS2923 25 25 5.0 0.5 90 180 - - - - - - - - 12
MPS2024 25 25 5.0 0.5 150 300 - - - - - - - - 12
MPS2925 25 25 5.0 0.5 235 470 - - - - - - - - 12
MPS2926 18 18 5.0 0.5 35 4708 | - - - - - - 300%* 4.0 3.5
MPS3392 25 25 5.0 0.1 150 300 - - - - - - - - 3.5
MPS3393 25 25 5.0 0.1 90 180 - - - - - - - 2.0 3.5
MPS3394 25 25 5.0 0.1 55 110 - B - B B B . B 3.5
MPS3395 25 25 5.0 0.1 150 500 - . - - - - - - 3.5
MPS3396 25 25 5.0 0.1 90 500 - - - - - - - - 3.5
MPS3397 25 25 5.0 0.1 55 500 . - - - - - - - 3.5
MPS3398 25 25 5.0 0.1 55 800 - - - - - - - - 3.5
MPS3563 12 30 2.0 0.05 B B 20 200 B p . B 600 8.0 7
MPS3693 45 45 4.0 0.05 - - 40 160 - - - - 200 10 3.5
MPS3694 45 5 4.0 0.05 . - 100 | 400 - - - - 200 10 3.5
MPS3721 18 18 5.0 0.5 60 6604 | - - - - - - - . 3.5
MP33826 45 60 4.0 0.1 - - 0 160 - - - - 200 10 3.5
MPS3627 45 60 4.0 0.1 - - 100 | 400 - - B B 200 10 3.5
MPS6507 20 30 3.0 0.05 25 - - - - - - - 700 10 2.5
MPS6511 20 30 3.0 0.05 - - 25 - - - - - - - 2.5
MPS6512 30 40 4.0 0.05 50 wo | - - 30 - 0.5 50 2505 2.0 3.5
MPS6513 30 40 4.0 0.05 90 180 - - 60 - 0.5 50 250% 2.0 3.5
MPS6514 25 40 4.0 0.05 150 300 | - - 20 - 0.5 50 390%# 2.0 3.5
MPS6515 25 40 4.0 0.05 250 s00 | - - 150 - 0.5 50 390+ * 2.0 3.5
[~ MPSé516+ 10 30 40 0.05 50 100 B B 30 B 0.5 50 2007+ 2.0 1.0
MPSE517+ 40 40 4.0 0.05 90 180 | - - 60 ;A 0.5 50 2000+ 2.0 4.0
mpsesige| 40 0 4.0 0.05 150 300 - - 90 - 0.5 50 340 2.0 4.0
MPs6519+| 25 25 4.0 0.05 250 500 - - 150 - 0.5 50 3407+ 2.0 4.0
X* Typical # heo @1.0kHz
NIXIE DRIVERS All devices in Case 29 (1)
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)
Min
Veeo Ves BVeex 'co Ves PEE e Vegay & Vegwn & Veeom @ ¢ e Ig Ch @ Vep
Tyme @iglma)
Volrs. Volts Vatts (Min) wATMax) Yolty Volts (Max] mA MHz{Min/Max) mA pF(Max) Vaoits
NPN o | 1w
2N4409 50 5.0 80+ 0.01 6 | 50 | 60 0.2 0.8 0.8 1o | 60/300 10 12 10
400 -
2IN4410 80 5.0 120 0.01 100 [ 60 | 60 0.2 0.8 0.8 1o | 60/300 10 12 10
200 | -

. = =
RBE 8.2 k ohms, VBB 5.0V
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Economy Transistors

AUDIO PREAMPLIFIERS AND PREDRIVERS

MAXIMUM
RATINGS ELECTRICAL CHARACTERISTICS
NF @ i, & 1 C 1
Type ¢ ob T
iy Case Vero Vep lgg @ Vg hee @ le d8 Veew @ Ip @V =10V L.LH
*
el Volts valts 4 (Max) valts Min/Max mA Typ/Max 1A Bz to khz Volts (Wax) mA oF (Max) Min/Max
MPS27t1 | 29 (1) 18 5.0 500 18 30/ 90 2.0 - - - - - 4.0 -
MPS2712 75/225 - - - - - 4.0 -
MPS2715 30/ 90 - - - - - 3.5 -
MPS2716 75/225 - - - - - .
MPS3382 25 100 150/300 - - - - - -
MPS3383 90/180 - - - - - -
MPS3394 55,110 - _ . - _ .
MPS3395 150,/500 - - - - - -
MP$3396 90,500 - - - - - -
MPS3397 55,500 - - - - - -
MPS3398 55/800 - - - - - R
MPS3702+ 20 60,300 50 - - - 1.0 50 12 100/~
MPS3T03 30 20 30,150 50 - - - 1.0 59 12 100/~
MPS$3826 5 4.0 30 40/160 10 - - - - - 3.5 200/800
MPS3827 45 100,300 10 - - - - - 200,800
MPS6512 30 50 50,100 2.0 - - - - - 250
MPS6513 30 90,180 - - - - R 250
MPS6514 25 150/300 - - - - - 390
MPS6515 25 250/500 - - - - - 390
MPS6516% 40 50,100 - - - - - 4.0 200 ¢ TYP
MPS6517* l 90,180 - - - - - 200
MPS6518* 150/300 - - - - - 340
MPS6519% 25 20 250/500 - - - - - 340
MPS6552 5.0 100 100,300 10 - - - 0.8 10 12 30/160
MPS6553 100/300 /3.0 100 | 10 to 15. 7%
MPS6554 200,500 - - - 1 l l
MPS6555 200/500 3.0 100 | 10 to 15, 7*%
MPS6571 20 3.0 50 20 250,/1000 0.1 - - - - - 4.5 50/-
MPS6573 35 4.0 100 35 100/~ l - - - 0.8 10 12 - /200
MPS6574 35 35 100, - - - -
MPS6575 45 45 200,500 10 - - - ‘
MPS6576 45 45 200,500 10 - - -
IN5086% 50 3.0 10 10 150,500 0.1 -/3.0 100 -1.0 0.85 1.0 1.0 40
INBO8T* 50 10 10 250,800 -/2.0 100 -1.0 0.85 1.0 4.0 2
2IN5088 30 50 20 300,900 l -/3.0 100 | 10t015.7*"| ©C.8 10 1.5 50/-
2N5089 25 ‘ 15 400,1200 -/2.0 100 \ 0.8 10 4.5 50/-
** Noise bandwidth
HIGH-SPEED SATURATED SWITCHES — All devices in Case 29 (1)
'MAXIMUM RATINGS]‘ ELECTRICAL CHARACTERISTICS (T 5 = 25°C unless otherwise noted)
Min Switching Times
7 7 [ Mg O \7 A v e | tr @ | [4 g e Ieh
Towe tEo 3] ceo FE CElse) BE(set) c T c ob s (Max] cl
NN @i imAl ]
vats Velu wh{Mox) VoltMax) mA MHz{Min) mA F (Max) ty vislw mA
[ BEENEREITDEIED
2N4264 15 8.0 0.10 25 | - | 40 | 40 |- [S0 |20 [ o2z 0.80 10 300 10 4.0 8.0[15 |20 [15 | 100/10
=l ||~ |7~ 0.35 0.85 100
2N4265 12 6.0 0.10 50 | - |100[90]- [ss5)3s|- | o.22 0.80 10 300 10 4.0 8.0]15 |20 [15 | 100/10
|l | =T 0.35 0.95 100
MP5708 15 3.0 0.5 EEEEY e 0. 60 0.90 10 200 10 6.0 =40t =75 10/-
MPS834 30 5.0 0.5 EE e 0.25 0.90 10 350 10 4.0 tn =16t =30] 10/3
MP52369 15 4.5 0.4 - - a0} - |- J2of -}~ 0.25 0.85 10 - - 4.0 t =12t =18] 10/3
—| 1| == == on off
MPS2713 18 5.0 0.5 - 130 - R .30 1.30 50 250%« 10 2.5*%| 7.0{6.0[12 |9 10/3
—l% | T | |~ |- -] -
MPS2714 18 5.0 0.5 AR E 0.30 1.30 50 2507 10 2.5%*] 7.008.0]12 |® 10/3
2| T T - N
MPS3646 15 5.0 0.5 1 T - Tsel_ Tesf -1 o2 0.95 30 350 30 5.0 10 115 |20 {15 | 300/30
- | — |t ||~ 0.50 1.70 300
MPS3638% 6.0 4.0 - -l -1l _-f2of-1-1- 0.16 1.00 10 500 10 3.5 10 {3020 |12 50/5
g e 1T
mps3sqod 12 4.0 - - -lsol.t2of-1T-1-1 o2 1.00 10 500 10 3.5 10 {30 |20 |12 | s0/5.0
=] T e T T

Ak Typical



Economy Transistors ———

V. = -
mPs6512 thru Mps6515 (siLicon) lo = i
MPS6520 Po =310 mW
MPS6521

NPN silicon transistors designed for use in general-
purpose audioand low-frequency amplifier applications.
Types MPS6520 and MPS6521 are particularly suited
CASE 29(1) for low-noise applications.
(TO-92)

MAXIMUM RATINGS (Ta =25°C unless otherwise noted)

MPS6514
. MPS6512 | MPS6515 .
Rating Symbol | mpsg513| Mpses20|  Unit
MPS6521
Collector-Base Voltage VCB 40 40 Volts
Collector-Emitter Voltage VCEO 30 25 Volts
Emitter-Base Voltage VEB 4 Volts
Collector Current IC 100 mA
Total Device Dissipation @ T, = 60°C Py 210 mwW
_ °
@T A= 25°C 310
Junction Temperature TJ 135 °C

THERMAL RESISTANCE 6apin = 0.357°C/mW
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Economy Transistors ——

MPS6512 thru MPS6515, MPS 6520, MPS 6521 (continued)

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Collector-Emitter Breakdown Voltage BVCEO Vde
(XC = 0.5 mAde, ‘B =0) MPS6512, MPS6513 30 —_ -
MPS6514, MPS6515 25 — —
MPS6520, MPS6521 25 . _—
Emitter-Base Breakdown Voltage BVEBO Vde
(I = 10 pAdc, 1o = 0) 4 — —
Collector Cutoff Current ICBO nAde
(VCB = 30 Vdc, XE =0) —_ -— 0.05
(Vop = 30 Vac, 1 =0, T, = 60°C) — — 1.0
DC Current Gain hFE -
(IC = 100 pAde, VCE =10 Vde) MPS6520 100 — —
MPS6521 150 —_
(IC =2 mAdc, VCE =10 Vdc) MPS6512 50 — 100
MPS6513 90 —_ 180
MPS6514 150 -_ 300
MPS6515, 250 _— 500
MPS86520 200 —_ 400
MPS6521 300 —_ 600
(IC = 100 mAdc, VCE =10 Vdc)* MPS6512 30 —_ —
MPS6513 60 —_ —
MPS6514 90 —_ —
MPS6515 150 —_ —_
Collector-Emitter Saturation Voltage v Vde
(I - 50 mAde, I = 5 mAdc) CE(sat) — — 0.5
Output Capacitance Cob pF
(Vg = 10 Vde, 1= 0, { = 100 kHz) — — 3.5
Current Gain - Bandwidth Product fr MHz
(IC = 2 mAdc, VCE =10 Vdc) MPS6512, MPS6513 -_ 250 -
MPS6514, MPS6515 - 390 -—
MPS6520, MPS6521 — 380 -
(IC =10 mAdc, VCE =10 Vdc) MPS6512, MPS6513 - 330 -
MPS6514, MPS6515 —_ 480 —
MPS6520, MPS6521 — 480 —_
Wideband Noise Figure NF dB
(Vog =5 Vde, IC = 10 uAde, R, = 10 k ohms,
Power Bandwidth = 15. TkHz, 3 dB points @
10 Hz and 10kHz) MPS6520, MPS6521 — 1.8 3.0

NF, NOISE FIGURE (dB)

*Pulse Test: PW < 30 us, duty cycle < 2%

WIDEBAND NOISE FIGURE versus SOURCE IMPEDANCE

FIGURE 1 — MPS6512 thru MPS6515
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FIGURE 2 — MPS6520, MPS6521

R, SOURCE IMPEDANCE (ohms)

e T T TTTTT
—3 dBPOINTS: 10 cps, 10 kHz
EQUIVALENT BANDWIDTH: 15.7 iz
16 Ta=25°C
Vee =5 Vde
i
lc =10
12 N r c| l”luncl I
lc = 30 pAde —
. Ll te=tmae
NN | lc = 100,Ade N’
Tlc = 300 A
o \ ¢ o Z q
' My S N A ™ ,’
™~ - /4’ f
ey
04050 100 300 500 1K 3K 5K 10K



Economy Transistors

MPS6512 thru MPS6515, MPS 6520, MPS 6521 (continued)

I, COLLECTOR CURRENT (mAdc)

I, COLLECTOR CURRENT (mAdc)

NF, NOISE FIGURE (48

COLLECTOR CHARACTERISTICS — COMMON EMITTER

FIGURE 3 — MPS6512 FIGURE 4 — MPS6513
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FIGURE 5 — MPS6514, MPS6520 FIGURE 6 — MPS6515, MPS6521
% 200pAde 50 [/ 130 4Adc
/ L~ Is = 20 yAdc PER STEP // Iy = 10 yAdc PER STEP
) / Pl D I/
— V==
/ é / /¢
30 7 lg 30 ///_/
/ - ] / //
S ]
u L g ®
L1 o = I,
— _ A —
=20
. — b= Wphde 11— Is = 10 yAdc
0 5 10 15 20 25 0 5 10 15 20 25
Vce, COLLECTOR-EMITTER VOLTAGE (Vdc) Vce, COLLECTOR-EMITTER VOLTAGE (Vac)
FIGURE 7 — SPOT NOISE FIGURE FIGURE 8 — DC CURRENT GAIN versus
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Economy Transistors -

MPS6512 thru MPS6515, MPS6520, MPS6521 (continued)

h PARAMETER VARIATJIONS
(f=1 MHz , Ta = 25°C)

FIGURE 9 — INPUT IMPEDANCE versus

COLLECTOR CURRENT
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FIGURE 11 — SMALL SIGNAL CURRENT GAIN
versus COLLECTOR CURRENT
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FIGURE 13 — GAIN — BANDWIDTH PRODUCT
versus COLLECTOR CURRENT
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FIGURE 10 — REVERSE VOLTAGE TRANSFER
RATIO versus COLLECTOR CURRENT
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Ic;, COLLECTOR CURRENT (mAdc)

FIGURE 12 — OUTPUT ADMITTANCE versus
COLLECTOR CURRENT
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FIGURE 14 — COLLECTOR CURRENT versus
BASE-EMITTER TURN-ON VOLTAGE
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