‘National
! Semlconductor 5>L (h&2.

[N

0.020

{Q. {0.508)
EMITTER

0.003 BASE
! (0. 075) /

///J/ ////

0.020
(0.508)

i

v
/

d 7 /
Vv va /

i 7 //w 0.003

| .

//: e /LL’—' A /s ) & 7/ {2.076)
% v 11 + |+~ § // i o007
/ : H } (0.178)

|1

vl %

/ // /[[ ya A 7 ?Z
4 // T (/‘ /

//////V

! 0.003
TThaae

Process 63 PNP Medium Pow

DESCRIPTION

Bc 212[213|2

Process 63 is a non-overlay, double-diffused, sil

epitaxial device. Complement to Process 19.

APPLICATION

This device was designed for use as general purg
amplifiers and switches requiring collector current

500 mA.

PRINCIPAL DEVICE TYPES

T0O-5:

TO-18:
TO-92, EBC:
TO-52, ECB:
T0O-237:

2N2305
2N2907
2N4403
2N3702
TN29C5

Parameter Conditions Min Typ Max Units Note
ton lc=150 mA, lgy=15 mA 30 45 ns Figure
torF lc=150 mA, lg;=15 mA 220 290 ns Figure
Cea Veg =10V 6 8 pF
Ces Vzg=0.50V 20 pF
Ry Ic =20 MA, Veg = 20V, 1.5 2.5
f =100 MHz
NF {scct) Ic =100 pA, Vee =10V, Rg = 1k 1.5 d8
f=1kHz
hez lc=1mA, Veg =10V 50
Nes Ic=10 MA, Vee= 10V 50
Nez lc =150 mA, Vg =10V 50 150 400
hez Ic =500 mA, Veg =10V 30
Veasan lc=150 mA, Ig= 15 mA 0.5 Vv
Vegsan lc =300 mA, Ig=350 mA 1.2 Vv
Vagisan lc=150 mA, Ig=15mA 1.3 v
Vagisan lc =500 mA, lg=50 mA 1.6 Vv
BVczo lc=10 mA 35 Vv
BVcso Ic =100 gA 50 Vv
BVeso le =10 kA 6 < Y
lcso Veg =35V 100 nA
lzgc Veg =4V 100 nA
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FIGURE 1. Saturated Turn On Switching Time Test Circuit
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FIGURE 2. Saturated Turn Off Switching Time Test Circuit

SMALL SIGNAL CHARACTERISTICS (f =1.0 kHz)

Symbol Characteristic Min Typ Max Units Conditions _ _
Nie Input Resistance 480 2000 Q lc=10 mA, Veg= - 10
Noa Qutput Conductance 80 1200 pmhos le=10 MA, Veg= — 10’
Pre Voitage Feedback Ratio 162 1500 x10 =8 lc=10 mA. Yeg= - 10°
Nye Small Signal Current Gain 100 le=10 MA. Vee = - 10°

CHANACTEINISTICS RCUATIVE
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~10mA
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PRO ELECTRON SERIES (Conlinued)

Vces® Ices® HEE VBE(SAT) .
S v v c ' ' NF
Type Case Veso CEO <m§0 Icso <0m by lc <Om CE(SAT) <—um002~. _ﬁ ob T ,_ﬂ off Test Process
. (V) (V) @ @ 8 (V) & @ (hF) (MHz) @ {ns) (dB) .
No Style | (V) Mi Mi (nA) {v) 1 kMz" {mA) (V) Max (V) {mA] Max Min  Mox {mA) Max Max Conditions No
Min " n Max Min Max " Min Max ’
VC211L0 T0 92 45 30 5 15 30 40 0.01 5 0.6 ) 11 100 10 200 10 10 1 631
(94) 80 2 5 0.25 10
200 400* 2 5 0.6 0.72° 2
1IC213LC T0O.92 a5 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(94) BO 2 5 0.25 10
350 600°* 2 5 0.6 0.72* 2
1;214 TO 92 45 30 5 15 30 40 0.01 5 0.6 11 100 10 200 10 2 1 63
(97) 80 2 5 0.25 10
140 600 2 5 0.6 0.72° 2
m,ﬁu.a) T0-92 45 30 5 15 30 40 0.01% 5 0.6 1.1 100 10 200 10 2 1 63
|
“ (97) 80 2 5 0.25 10
, 100 300 2 5 0.6 0.72* 2
12148 T0-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 2 1 63
(97) 80 2 5 0.25 10
j 200 400°* 2 5 06 0.72°* 2
IC214C T0O-92 45 30 5 15 3o 40 0.01 5° 0.6 1.1 100 |- 10 200 10 2 1 63
, (97) 80 2 5 0.25 10
350 600" 2 5 06 0.72* 2
1IC214L TO-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 1Q 200 10 2 1 63
(94) - 140 400 2 5 0.25 10
120 100 5 0.6 0.72* 2
C 140° 2 5 .
1C214L8 T0O-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 10 200 10 2 1 63
{94) 140 2 5 026 10
120 100 5 06 0.72* 2
200 400* 2 5
1c214LC 1092 45 30 5 16 30 100 0.01 5 06 11 100 10 200 10 2 1 63
! {94) ) 140 2 5 0.26 10
120 - 100 5 06 072 2 : o
W 350 600 2 5
23792 T0-92 50 45 6 50 20 100 0.01 5 0.25 0.77* 10 45 10 1 04
(97) 140 2 5 0.6 100
120 100 5 _
125 500* 2 5 0.55 0.70* 2 . !
C237A.92 TO 92 50 45 6 50 20 100 0.01 5 0.25 0.77° 10 45 10 1 04
(97) 140 2 5 0.6 100
120 100 5
125 500° 2 5 0.55 0.70* 2




- EAE D W 65501130 D039517 372 EENSCS
L General Purpose Amplifiers and Switches (continued) w
§ Veeogut Dovicss e hg@'c - whek. NF Po (ama) S_:
— (Voits) o Ay L ey | (4B) | Package | (mW) | =
3 Min NPN |  PNP Mlx ' "f" m M _ ﬂi‘n JmA ]l Max @25°C ;—,I
o 60 2N4032 1000 [ 100 | 300 | 100 | 150 | 50 T0-39 800 | B
= 2NB554 1500 | 80 | 300 | 50 75 | 50 T0-202(55) | 1333 | @
et MMBT2907A | 600 | 100 | 300 | 150 200 50 T0-236* 350 S
5 PN2907A 600 | 100 | 300 | 150 200 50 T0-92(92) 625 @
"’ PN3645 500 | 100 | 300 | 150 200 20 T0-92(92) 625
= PN4249 100 | 100 | 300 | O.1 40 05| 30 |T0-92(92) 625

p g PN4250A 100 250 700 | 0.1 40 05| 20 |[T0-92(92) 625

PN4355 500 | 100 | 400 | 10 100 50 T0-92(92) 625
TN2905A 600 | 100 | 300 | 150 200 50 T0-237(91) 850
50 | 2N3416 500 | 75 | 225 | 20 T0-92(94) 360
2N3417 500 | 180 | 540 | 2.0 T0-92(94) 360
2N956 1000 | 50 | 200 | 150 70 50 10-18 500
.1BC182 100 {125 | 500 | 2.0 150 10 10 | T0-92(97) 625

2N5323 2000 [ 40 | 250 | 500 50 50 T0-39
JEE BC212 100 | 60 | 400 | 2.0 200 10 10 [ T0-92(97) 625
45 - 12N2270 1000 | 50 | 200 | 150 100 90 T0-39 1000
| 2n5962 50 |600|1400| 10 100 10 30 [TO-18 400
.| 2ng30 200 | 100 | 300 | 0.01 150 5 TO-18 300
- 1BC237 BC307 100 | 120 | 460 | 2.0 150 10 10 | T0-92(97) 625
BC337 BC327 1000 | 100 | 600 | 100 T0-92(97) 625
BCS47 100 {110 | 800 | 2.0 | 300Typ | 10 10 | T0-92(97) 625

* TO-236A8 is standard for all devices.
Please refer to Surtace Mount section for TO-236 Device Marking.
TO-39 &
TO-202(55)
ﬂ Z/ TO-92(94)
B8
A E C “Cg T0-237(91)
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E TO-92(97)
B ¢ TO - 236 Cgp
g (s0T=-23)
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