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CATALOG |

SGS-THOMSON ‘ | SMALL SIGNAL
MICROELECTRONICS 2N2222A TRANSISTORS

MOTOROLA ON2222A : oﬂana

OESCRIPTION NPN TRA&;SISTOR

VALY o \CEo = 40v . IC=08A
SPECIFICATIONS NOT CALLED OUT IN VENDOR SPEC....NONE

SPECIAL HANDLING REQUIREMENTS. ..o, ESD PROTECTION: TO PROTECT
AGAINST DAMAGE DUE TO ELECTROSTATIC DISCHARGE. THESE UNITS MUST BE
PACKAGED AND SHiP’PE“ iN ACCORDANCE WiTH DOD-STD-1686.

SPECIFICATION,SEE REVERSE
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SOLBERAE LTy et e PARTS MUST MEET THE

—_ - e, -~

SOLDERABILITY REQUIREMENTS OF MiL-STD-202 METHOD 208.

CTHERMAL SHOCK .o e e PARTS MUST MEET
THE THERMAL SHOCK REQUIREMENTS OF MIL-STD-750, METHOD 1051,

. THE VENDOR HAS SUPPLIED A WRITTEN CONFIRMATION OF THIS SPECIFICATION
CONTROL DOCUMENT.

REVISIONS APPROVALS | FIRST USED ON: TITLE:

.| DESCRIPTION ENG |PUR|GUAL | ORIGINATEDBY: PK NPN

TRANSISTOR
ECO#A02568 10/28/88 | JH HANDLING: ESD -

ECO#B13318  7/29/93 (ﬁﬂ’ Q[gx\ug HAZARD: SCALE: NIA

\ LAMBDA

AGENCY:
ELECTRONICS
DWG JUNLESS OTHERWISE SPECIFIED

SI7E |DIMENSIONS ARE IN INCHES Awp | LAMBDAPART NO. - REV.

A [FRacTions. 1164 aNoLE - 21727 FBN—L1 10 | S
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SGS-THOMSON |
. 2N2221 A-2N2222A~-~~{

" 2N2218A-2N2219A

— e i

N2221A-21M222:

ELECTRICAL CHARACTERISTICS (continued) - - .o 2/ imevric

2N2216A-2N2219A-2!

- - il S L
T : ymbol ‘Parameler .Test Conditions Min, Typ. My, | Und
i hee Small Signal Current Gain ic =t mA Veg =10V N
HIGH SPEED SWITCHES B bt i
for 2N2218A and 2N2221A 30 150
' for 2N2219A and 2N2222A S0 a0
! lc=10mA  Vegm10V
DESCRIPTION ! fotiiiz
The 2N2218A, 2N2219A, 2N2221A and 2N2222A ' for 2N2218A and 2N2221A | so 300
are silicon planar epitaxial NPN fransistors in Jedec — for 2N2219A and 2422224 | 75 375
TO-39 (for 2N2218A and 2N2219A) and in Jedec o Transition Frequency le=20mA  Vee w20V
TO-18 (for 2N2221A and 2N2222A) metal cases. 1 =100 MHz
They are designed for high-speed switching appli- :"' :xg;:: and 2N2221A | 250 Mz
cations at coflector currents up o 500 mA, and fea- r P - of and 2N2222A | 300 MHz
ture useful current gain aver a wide range of collec- eso mitter-base Capacitance | Ic =0 Veg =05V 25 -
tor cumrent, low leakage currents and loiw saturation - {2100 kHz s
voltages. Ccao Cpl‘ecmﬁbase Capacitance | 1 =0 v 0V
1 =100 kHz ce « 10 & | pF
£=2N2218A/2N2219A approved to CECC Ramie) | Real Part of lnput lcw20mA
50002-100, 2N2221A/2N2222A approved 10 Impedance f=300MH VeE=20V 60 o
CECC 50002-101 available on request. NF | Noise Figure Ic=100pA  Vee~10V
: Rg =1 KQ =1 KHz 4 ds
[ input Impedance ic=1mA Vee =10V
INTERNAL SCHEMATIC DIAGRAM . for 2N2218A and 2M2221A 1 35 Q
for 2N2219A and 2N2222A 2 8 Q
c lc=10mA Ve =10V
for 2N2218A and 2N2221A 02 1 o
for 2N2219A and 2N2222A 025 125 Q
8 hee™” Reverse Vottage Ratio lc=1mA Vee=10V
for 2N2218A and 2N2221A 5x10™
for 2M2219A and 2N2222A 8x10™
NPN fc =10 mA Vee =10V
. E for 2N2218A and 2N2221A 2 5x10~4
for 2M2219A and 2N2222A 4x104
. hoe*” | Output Admittance lc=1mA Vee =10V
for ZN2218A and 2N2221A 3 15 S
for 2N2219A and 2N22224 5 35 1S
ABSOLUTE MAXIMUM RATINGS le =10 mA Veg =10V
for 2N2218A and 2M2221A 10 100
Symbot Parameter Value Uott | for ZN22194A and 2N22224 | 25 200 ﬁ:
Veao Collector-base Voitage (lg =0} 75 A\ [ Delay Time To = 150 mA Voo o 30V
Vego | Collector-emitter Voltage (Ig = 0) 40 v - gy =15mMA Vgg =05V 10 ns
Veso | Emitter-base Voltage {ic =0} 6 v te Rise Time lc=150MA  Veo =30V
08 A lg1 «15MA Vg =~05V 25 as
ic - . Collector Current - "
ent__ s Storage Time Ic=150mA  Vee =30V
Piot Total Power Dissipation at Tams € 25 °C lgy =— g2 = 15 A 225 ns
. for 2N2218A and 2N2219A 08 w P Fall Tin
for 2N2221A and 2N2222A 05 w t e Ic =150 mA Vee =30V
at Tease <25 °C . fgy =12 =15 MA 60 as
for 2NM2218A and 2N2219A 3 w forCorc | Feedback Time Constant Ic =20 mA Vee =20
for 2N2221A and 2N2222A 18 w f =318 MHz ce 150 ps
=t 1kHz ‘
Ts1g Storage Temperature — 65 10 200 °C - see‘wm
Tj Junction Temperature 175 <
THERMAL DATA .
2N2218A ‘ZN2221A
2N2219A 2N2222A
: i ° 83.3 °C/W
Rin j- Thermal Resistance Junction-case Max 50 °C/W
R:n. I,::; Thermal Resistance Junction-ambient Max 187.5 2C/W 300 °C/W MECHANICAL DATA
ELECTRICAL CHARACTERISTICS (Tams = 25 C unless otherwise specified) A . DIMENSIONS
Symbol Parameter Test Conditions Min. Typ. Max. Unit | . p nehes
Icso Collector Cutoff Current Vgg =60 V 10 A 1 S min max min max.
e =0) Vep =60 V Tamp =150 °C 10 KA s | oo 1 A _ 53 — 0.208
fcex Collector Cutoff Current Vee =60V 10 nA rz = Y 27 . 0.500 —
(Vee =—3V) c — 58 — 0.228
leBo (Elmim::;)Cutoﬂ Current Veg =3V 10 nA oo 5 — o — 0.193
&=
_ 0.045
leex Base Cutoff Current Vee =60V 20 fA E — 1.16 >
(Vag =—3 V) G — 0.49 — 0.0
Vier)ceo | Collector-base Breakdown lc =10 pA 75 v H typ. 45° typ. 45°
Vottage (1e =0) L typ. 2.54 typ. 0.100
Vsryceo” | Collector-emitter Breakdown e =10 mA 40 v pin 1: Emitter - pin 2 Base - pin 3 Colle
Voltage {ig = 0} .
V(anyeso | Emititer-base Breakdown e =10 6 v
Vohiage (ic = 0) e =10pA
Vee (say® | Collector-emitter Saturation | fc = 150 mA i = 15 MA 03 v
Voltage Ic =500 mA  1g =50 mA 1 v
Vee (sat)” | Base-emitter Saturation I =150 mA Ig =15 mA 06 1.2 v
Voltage ic = 500 mA Ig =50 mA 2 Vo
hee” DC Current Gain tor 2N2218A and 2N2221A N
lc=01mA  Vge =10V 20
Ic=1mA Vee =10V 25 s
Ig = 10 mA ce =10V 35
lc =150 mA  Vce =10V 40 120
- lc =500 mA  Veg =10V 25
ic = 150 mA Veg =1V 20
ic =10 mA Vee =10V
Tams =— 55 °C 15
hee * DC Current Gain for 2N2219A and 2N2222A
Ic =0.1 mA Veg =10V 35
o =1mA Veg =10V 50
fe =10 mA Veg =10V 75
1c=150mA  Vgg =10V 100 300
lc =500 mA  Vge =10V 40
lc = 150 mA Vee =1V 50
Ic = 10 mA Veg =10V
Tams == 55 °C 35




-y

['PBIOU GSIMIOUNG S501UN 0,52 = V1) (PenURU0D) SHILSRAIOVAVHD VOIS

o r -
Hydde soamueusp Pt 8960 33 1Y : A " Z/7 LddHS § AHd OTTT-Ndd
(2] H. — T [ =14 [ '
B T N «zwa .Q b 2 €
U F R
= T = 5 LaalS .3
. i3
=T owe | - ] ot ) qefpe :
00 | 600 | @ W |
#00 | %00 il | net
RE 01D i3 poe .
5100 | 9160 | b [ 9org owmivIs szzm .za
i T »* 1+ . ATUS
[ Re0 | 9166 | 650 | %0 d }
IR N i 4 S3TALS 22 3SVO
10 | 80 | %Y K] » |w : e
TN 3
gﬁs:z: ] ! ‘ : L3N A<<00N-O.C 81-OL £0-22 38VI wmoo_o aNY m.rmu mmOkw_mz,qm._. J<zc_m TS SOmOkOE
. 9 . . .
v *paloL BSIMIBLIO SSBJUN SBLOU| U 8B SUOISUBI] v o Ve TeNT - =
m oz 4 : - VBIZINE - .. {LHopA 0L = 30 opvu oGt =-Di)
m:o_mcms_o o—.—__u.—do ° mv—Omm - 6. VZZZINT WEIEINT les- = VL
- st VBIZINE apA 0L = 394 opyw ot = )
"SBNJUA DU SUORIPUOD @8aU) 40} 99D puv 907 palsi 6.8 Z8GSNT PUB LOSINZ (€} - .. . ) RGN Iy
*Ayun o} sejejodeiixe {Bly] yolym 1w Asuanbes) eyl $8 peuyep st 442 - I3 V'TITING ‘VEITING e
*0%0°'Z = 910AD AInQ ‘s 00 > YIPIM 98Ing 1180 BEINg (1) - s VBLZINZ (1)3PA 0L =30 .8<s oL =3
yezni 39, - D) . ] V'ZTZINT 'VELTINT
VELZZNZ 'VBIZINZ  {ZHW 00F = 4 '9PA OF = A 9PVW 07 = i) et .
. souspedisy andu; Aovenbos3 yBi - I . YBLZINZ (OPAOL = wo> .8(& ol- o:
LI, — “{Pty)e! JONIIT-HOWIN O 1B, . . s : o
0 09 - (*lyjey 3 00 jO UBd |90y - o VILTING VOLTINE k=
. : VTLTINT aH1 0} = ) 'wiyoy o't = Sy _ o veLZINg ©PADL = wo>.8<s o= o_.
. . *apA 04 = 3IA ‘opyrf 0oL = O —_ Iy UIED UeLNY XK
Lid o e M : 2unBig ottoN T SUSHALOVEVID N
XPnSY - ZHA Y 16 = } 9PADT = 80 ‘opyw 02 = 3) 5 ot = TIOTE3A opA 09 =
sd oS - %0.qi ) JURISUOY BLUL), BSRE JOIBYOD opyu o o . PGV _paoE = wm? outv»o owo.:wubyc,
002 [T VZZIZNZ 'VEIZING ) j - o - : CE)
00} o0 VBLZZNZ (51 0'h =} 0PA OF = 307 opvw ot = ) ooy N _ om3y - sy © ....u._,w@.wamam s
. ¢ (3] VTTTINT "VELTINT oL - ) XHNS-Y (0,08t = V10 = 31'9PA 09 = 89
- .8 [ . VBIZINT  (ZHAO'L ..%> oL = 30 ‘opyuw o' = I ot - Xng v-UoN 10,081 = <.,. *g'= 3j‘opA 05 = 8IA)
soqurt . eoy ) . sauepwpy INAIND 100 - v Xng-y MM = w_ M“» % - mw&
5l€ L vaaNe veNg . 100 - : , NS vuoN iy "o
A 0e 03 VBIZINZ  (ZHA 0L = 3OPAOL = wo> ‘9pywi 04 = Of} oy o8 - Jueund 4ong DPRIS:
. : . Xyngv [5PA O'C = WOIB3A ‘9PA 09 = 39A)
00t [+ VZTIINT 'VBIZINT. VL . spyu o - X309 Weund JOIND F0N8I0]
05t o o VBIZING  (ZHH O') = 3 9PA 0L = 34 ooy ol = ) - ) XHNSY N
_ " ujeg NN jeubis-lIews o . e = Jpropyri oL = 3}
- o' XJNS V-UON 4]
o - VIZZINZ "WBLZINT e | ) . [oL:EITI:1FY 2B8)|OA UMOpYBEI] F88G-JORJUL
82 -_ VBIZZINZ  (ZHA 0L = 3 ‘0PA O = 30A ‘opvw oL = D) o T} XYng-y . e
! — 08 " xng v-uoN {0 = 3j'apyr o4 = D)
)} - % VITLINT 'VELZINT - 08(48) . 9BL1OA UMOPYRALE 038F-I010((0;
0 - o VRIZZNZ (910} = 4 9PAOL = B eV g1 = O 2PA A e A e
-0l X Y opiey yoeqpeay sbeljo, L o "
e 19y Y05apoed SOTIOA - e XiNG Y-UON . o fo =8 opywol » J .
8Tt ezT0 VZTTINT 'VELTINT N o.u A o30(4alp . . 9881j0A UMODPYEBIE JONJLIF-J0I00}|0:
[ 43 0 VBIZINZ  (2H 0L = }'3PA OL = 304 opvwW oL = D)} SISV I
08 0z VIZIINT VELZINT o S ok PRI ;
- wn | W | um | wawis ] ]
) o . = 307 'y =0
swsion _mn ot oly . VBIZINZ  (IHA 0L =} '9PAOL A owu._puvﬁs_ E_W_c_ :.::oc PSMILI0 89JUN 3,57 = Y1) monEE.b<z<:o TVOLO3T
[:13 - APNS-y
[ - . . XIHNG ¥-uoN oo oL ; = 1 '0pA g0 = B3p) “seapaop possejerd .
. . odly . R (gjosumovde Indy) © PeIBUB(IeD B0 S , o Ty oy ey
: - . : AR OT =1 0= 3 9pA o1 ~ BON VEZZZNZ PUS YELZINTX W | guey 8 Yy 3 poung .
FLY 08 L 0904 (g)eouwtoedes Inding NOOTTIS NN MW, | gsvl [1} ey |quiy 0} UoRIUNT jsey (susey
- 00 ' ‘VZTLINT VELLINT SHOLSISNVHL N | VZZZINT | VLZENT | oquits L oRspeaRiey)
. - 05t 1doox3 sotAL 1TV (ZHW 0OL = § 9PA 0Z = 307 2pyw 07 = V) 3504¥Nd TYHINID i VSIZINT
THW 4 B {Znonpoad YipImpueg — Uj8G WeLn) ) TSOLLSIYTLOVHYHO WIHIH
. SOLSMHALOVHVHD TVNDIS-TIVWS L 3TALS Yire SBuoy eImIedwe]
0z - XPNSY {vv90z-0l1) 81-01 2% ooz+ orge-  |DISLfL uopaung abesor§ puw Bujwied
97 - Xng y-UoN {opvwi 03 = 8t opvur 008 = ) £0-22 3SVI YY) it .92 9AOQE 930100
2 . . St =0l ®
. 143 90 XiYng-y <~NNNNZN\.< eMm t43 o€ - a4 :oca_ﬂﬂ - >-unvu._..30
€l 90 XBINS V-uoN {opvus g1 = 8} "opyw 051 = I sy ’ VT
3PA (1es)38, (1)9BRIOA UONRINIES JORjWF-088g ' MUY 82T sy : 0,57 eA0QE 918160
- XYNG-y g ueM ¥o 80 a A . o%mo _ﬂewk_mo
K uol
- - XNS V-UON {oPyi 0g = 8) ‘Opvwi 008 = 1) ! d onedr
wmea] V'ZZTINT | V'EIZENE
, - " x_“..:mo& ooy @ o i IIALS VBLZZINT
; : - XIHNG Y-UoN opyw g| = Bj ‘opyut pg) = J)| aO<mON-o.: 6£-0L Py 008 008 4t SNONUIUOY — JUedIN] J018}0
e - ;
, OPA (198)30 : {L}2BejoA BONBINES JORIWIZ-I0I8]|0D $0-6£ 3SVI o o o EETY - -.us_o T
R <A R N V'6LZZNCIV ‘8LZZNE | [opn | L % | 0% GBeNOA 9FeE-10BOIC
- os TZTINZ '6LLINE {4oPA 01 = 307 ‘opYw 008 = M} <.NNNNZN 9PA or og | O3 _9BR{OA 19RIWI3-20RS|IC
L YZZEINT | ZZRN WA [[]
- 03 V'ITTINT VELEINT X i wen gfﬁzm . aﬁzw oau’s LR w.,.m
o e wenor - =) || 46 TZENT YBTZINT Yoo S |
BT Xew . [T JoquiAg S«u_.o«o!-..o : ... SONLLYY WNWIXV!




