TPAH3UCTOPbI MAJIOW MOLLHOCTH
HUSKON YACTOThI

LOW-POWER LOW-FREQUENCY
TRANSISTORS




OBWWE CBEAEHWA

lepMaHueBble NMockocTHble p-n-p TpaHauctopsl [T108A. ..
...I'T108F npeaHasHauyeHb! Ana paboTbl B PAAUOTEXHUYECKUX M
3MEKTPOHHBIX YCTPOMCTBAX LUMPOKOrO NPUMEHEHUA.

OdoprneHne — B METANNIMYECKOM repMeTHYHOM Kopnyce.
TemnepaTypa okpyxatoueit cpeast ot —30 go +55 °C.

Macca tpansucropa He Gonee 0,5 r.

GENERAL

Germanium p-n-p junction transistors I'T108A...[T108I" are
intended for operation in radio and electronic devices of wide appli-
cation.

Mounting—in a metal sealed case.
Ambient temperature—from—30 to-55° C.

Transistor mass—0.5 g, max.

OCHOBHBLIE TEXHUYECKUWUE JAHHBLIE
BASIC TECHNICAL CHARACTERISTICS

TpaH3UCTOPbI MAJION MOLLIHOCTU HU3KOMN YACTOThI

Low-Power Low-Frequency Transistors

@389max

@ 5,8 max
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0.35max

dneKTpuUyeckue napaMeTpsl

Electrical Parameters

3HaveHua Pexum uimeperus
Mapamerpst Dboatadeain Value Measuring conditions
Parameter Designation He H(':NEC 1 He Gonee UCB'VU‘EB- e L
min max
| |
OBpaTtHblit TOK, MKA: i }
Reverse current, y/A: | 3 1’
Konnektopa Icgo | — 10 | 5 = =
collector | |
3MUTTEpA lepo S 15 { 5% - (i
emitter i
KoadduuueHT nepeaauu Toka B pexume i
Manoro curHana: { ha1e | ‘ ‘ 5 1 50...1000
Current-transfer ratio under low-level signal | | | |
operations 5 j [
rT108A i 20 | 50 4
rT1086 | 35 [ 80 !
[T108B | 60 v 130 J
rT108r Lai10 i 050 ‘;
| | ;
MpeaenbHan vacToTa kod3dbduumnerTa ! [ i
nepeaauu Toka, MIu: fhate i § ' 5 1
Critical frequency of current transfer ‘ |
ratio, MHz: f
FT108A 0,5 -
[T1086, I'T108B, — ‘ —
rT108r g 1 1 -
EmMkocTs KOnnekTopHoro nepexoaa, n® Ce 3 — 50 5 — 465000
Collector-junction capacitance, pF
MocToaHHaA BpeMeHu uenu obpaTHon
CBA3M, NC R 5000 5 465000
Time constant of feedback circuit, ps
BbixogHas nposoaumocts, MKC haay 33 5 1 —
Output admittance, us




TPAH3UCTOPBLI MAJION MOLLHOCTU HU3KOM YACTOThI

Low-Power Low-Frequency Transistors

I'Ipeaenbuble SHAQ4YeHUA AONYCTUMEIX PEXHUMOB 3KCNIyaTauuu

Maximum Values of Allowable Operating Conditions

HanpaxeHue mexay konnektopom u 6asoii; B:
noctoaHHoe Ucg oy
nukoece UcpM max
Tok konnektopa Ie nax's MA
MowHocTb Ha konnekTope Pe oy’ MBT
Mpureuanue. [lna BLIXOAHOro KACKaAQ NPHEMHKKOR
AONYCKAETCA KPATKOBPEMEHHAA NpeAeNnbHAA MOLIHOCTL 0 70 MBT

npH Igmb <40 °C B Teuenue sperenu, He npessiarowero 109,
oT obuiero sperenn paboTsl npueMHuKa

'tamb = 55 °C

?tamb = 20 °C

Mpu tamb = 29...55 °C

MOUHOCTL paccumuThiBaercsa no Gopmyne:

80 °C—famb o

0.8 Bt

PC max =

YKA3AHWA MO NMPUMEHEHWIO
U BKCIJIYATALLUU

[MaATb BbIBOALI AONYCKAETCA HA PACCTOAHUM He MeHee 5 MM
OT Kopnyca TpaHsucropa. [aiky NpousBoAMTb NAAMLHUKOM MOLY-
HocTbio 50...60 BT B TeueHue He Gonee 10 ¢ TennooTBoAOM MexAay
KOpNYCOM TPAH3UCTOPA U MECTOM NAMKHM.

TeMnepaTypa naiku He AOMKHA npesbiwaTs 285410 °C.

[pu 3anuBKke TPAHIUCTOPOB KOMNAYHAAMM, NEHONNACTAMM,
NeHOPe3NnHONM M T.N. TeMNEepaTypa OKpy>Karollei cpeabl He AOMXKHQ
npeebiwatk 55 °C.

I'lpu NONMMEpPU3IAUMU HEe AOMYCKAROTCA MeXAHMYeCKUe HArpysku
HAa BbIBOAbI.

He ponyckaetca pabota TpaHaucTopa B cxeMmax, uenb 6assi
B KOTOPbIX PA3OMKHYTQ MO NOCTORHHOMY TOKY, T.€. B pexume ,,O6op-
BaHHOW Ba3bi ™.

10
18
50
75

Collector-base voltage, V:
direct Ucg max
peak Ucgm max
Collector current I¢ o', mA
Power at collector Pc 4,2 mW
Note. A shorf-time maximum power up to 70 mW is allowed

for receiver output stages at Igmb <40 °C for a time period not
exceading 109, of the total operating time of the receiver.

'tamb = 55 °C
?tamb = 20 °C
Attgmb =20,. 55°C
power is calculated by formula:
89 °C—,
PC max = %é}![’lb mW

INSTRUCTIONS ON USE

The leads may be soldered at a distance of at least 5 mm from
the transistor case.

Soldering must be performed for no longer than 10 s with a
soldering iron having a power of 50—60 W. A heat sink should be
used between the transistor case and solder joint. The soldering
temperature should not exceed 2854-10° C.

When filling the transistors with compounds, foamed plastics,
foam rubber, efc., see that the ambient temperature does not exceed
558

During polymerization mechanical loads on the leads are not
allowed.

It is not allowed to operate the transistor in circuits in which the

base circuit is broken for direct current, i.e. in the “broken base’’
conditions.



OBWMWE CBEAEH WA

lepMaHuesble p-n-p cnnaeHsle TpaHauctopel [T109A...
...I'T109U npeaHasHayeHbl ANA MCNONbL3OBAHUA B MANOrabapUTHbIX
poaMoBeLaTensHbIX NPUEMHUKAX U B APYroi annaparype WnupoKoro
npumerenuna (FT1094 u NM109E — 8 Meauuune; NM1092K — Tonbko
B 4OACOBLIX MEXAHU3MAX).

TpaH3ucTopbl MAsION MOLLLHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors

OdopMnenne — B MUHUATIOPHOM METANTHYECKOM FrepMETUYHOM c I
Kopnyce ¢ rubkuMu BbIBOAAMM. oLs A @13
YCTOMUYNBOCTL K BHELWHUM BO3AEHCTBUAM: 8
eubpauus B ananalore vyacror ot 10 4o 2000 'y ¢ yckopeHuem
a0 10 g; N
MHOTOKPQTHbIe yAapbl ¢ yckopeHuem ao 100 g; i
NUHeliHble Harpy3ku ¢ yckopenuen ao 100 g; /& D34 £
TeMnepaTypa okpyxarouwei cpeast ot —30 ao +55 °C, -
Macca TpaHsucTopa He Gonee 0,1 r. \
)
GENERAL e | g
Germanium p-n-p alloy transistors I'T109A...I'T1094 are ]- '{ 328
designed for use in small-sized broadcast receivers and other equip- -t
ment of wide application (FT1094 and I'T109E—in medicine;
F'T109XK —are intended for use in clockworks only). S
Mounting—in a miniature metal sealed case with flexible leads.
Resistance to external effects: A
vibration within frequency range from 10 to 2000 Hz at an
acceleration up to 10 g;
multiple impacts at an acceleration up to 100 g;
linear acceleration up to 100 g;
ambient temperature within —30 to 4-55° C
transistor mass —0.1 g, max.
OCHOBHbIE TEXHUWYECKUWE OAHHBLIE
BASIC TECHNICAL CHARACTERISTICS
DneKTpuuyeckue napaMeTpsl
Electrical Parameters
PexxumMbl usmepenun
Mapamerpst Ob6o3Hauenus Measuring conditions
Parameter Designation He ru.zuee He Gonee UCB-VU‘EB- ok P
min max |
1 2 3 4 e 6 7
OBpaTHblit ToK, MKA: ! ;
Reverse current, yA: {
KonnekTopa lcso
collector | |
FT109A...IT109, F'T109U - 5 i 5 — —
rr1094, rmT109€e - 2 ‘ 452 — =
FT109X - 1 ‘1 1,5 - —
3IMUTTepa lego ‘ J 2
emitier | i {
rT109A...TT109T, FT109M | o 5 5% 2t | e
rT1094, FT109E P 3 1,2+ e
HauanbHblii Tok KonnekTopa, MKA leps I f
Collector cut-off current, A ‘ |
FT109X — 54 45 = -
|




TpaH3McTOpBLI MANO MOLLHOCTU HU3KOM Y4ACTOThI
Low-Power Low-Frequency Transistors

1 2 3 4 5 [ 6 7
; |
KoadduumneHT nepeaaum Toka B cxeme i
c o6LWHUM 3MUTTEPOM B pexUMe MANoro | |
curHana hate { }.0,05...1
Current-transfer ratio in common-emitter |
circuit under low-level signal operations
FT109A 20 50 5 3 1
rT1096 35 80 5 1
rT1098 60 130 5 { 1
rT1097 110 250 5 1
rrt1o94 20 70 1,2 } 0,1 ‘
[T109E 50 100 119 0,1 i
rT109u1 20 80 5 ‘ 1 ;
Cratuyeckun koadduumueHT nepeaayu Toka hate ‘ J‘
Static current-transfer ratio ‘ i
rT109K 100 = 1,5 lg =10 yA |
MpeaensHas yactoTa KoadduumeHTa
nepeaauu Toka, My fhatb 5 1
Critical frequency of current-transfer ‘
ratio, MHz
FT109A...IT1097, F'T109U = 1 —
rT1094 - 3 ' e
rT109E — 5 -
EmMkocTb konnektopa, nd (7,
Collector capacitance, pF
FT109A...TT109T, FT109M - 30 5 = -
rT1094, rT109€ - 40 ,; 1,2 : = —
MocTosHHaA BpeMeHyU uenn obpaTHoll CBA3N ,
HQ BbICOKOWM YacToTe, nc ribCe
Time constant of feed-back circuit at high i
frequency, ps | |
[T109A...TT109E, F'T109U = 5000 5 3 1 j 465
BbixoaHas NpoBOAMMOCTL B peXKMMe MANoro
curiana, MkC ha2p
Output admittance under low-level signal |
operations, ys ! |
FT109A...IT109r, F'T109U —_ , 3,3 5 1 0,052 %4
KoadduuueHT wyma, ab F |
Noise factor, dB ; : ‘
rT1091 = 12550 o 5e s #0,5 1 1
| | |

npeAem,Hue 3HAQYEeHUA JONYCTHUMBIX PeXUMOB 3KCNAyaTauuu

Maximum Values of Allowable Operating Conditions

Hanpsaxenue, B: Voltage, V:

MeXAy KonnektopomM u 6azon: collector-base :
nocroaHHoe Ucp max 10 direct Ucg max
uMnynscHoe Ucgm max 18 pulse Ucgm max

MeXAy KonnekTopoM u amuTTepom Uce oy collector-emitter Ucg ..

(Rg <200 kOm) 6 (Rg<200 kOm)

Tok konnekTtopa /¢, MA 20 Collector current I, mA
MowHocTs Ha konnekTope Pe oy Power at collector Pc ..,

(tamp = —20...+420 °C), MBT 30 (tamp = —20...420 °C), mW
Tennosoe conpotusnexue Ry, , °C/mBT 1,8 Thermal resistance Ry,;,, °C/mW
TemnepaTypa nepexoaa f;, °C 80 Junction femperature #;, °C



TpaH3ucTopbl MAnoi MOLLIHOCTU HU3KOMW YACTOThI
Low-Power Low-Frequency Transistors

Iy, mA IpmA  [TI09A Ie,mA  [TI036 I.mA [TIO9E
[ AT =Teeler] PRy e e, ER AR |
[ 4192 /1, } S o) 52740 ] '——l
: =ollzv ’ 40 | { 3.2 |
06 ,*:Uct,U Ll 124 / | el |
OS—TTT i ;
BBy EEE
1F] bt ey ot
At ) {
% o 0z 03 % [ ey BT e B Uge,V
Dde 697 0235 623807 02356982
Tunoebie 6X00Hble XapaKkmepucmuku
8 cxeme C cbwum IMummepom InmA  [TI098 Ie,mA  [TIO3] Ie,mA [TI094,(TI094
Standard inpuf chracteristics for common- 30 IERESES f = |
emitter circuit S 40 ! 130
4 WA
: 15
2 2 08— —~"1ig
I 04— 5pA—
Tunogbre @bIX00HbIe Xapakmepucmuku & cxeMe UpeV 07 I I U
¢ obwuM 3MUMmMepom 00 03 69 12
Standard output characleristics for common-emitier
circuit
nire ,_t’__.
14 | P2t (Te 2 TmA) 15l (tams=20% A
Ups 2] . I 4 |
{ | hase L0 1
4‘2 h‘ 3 /ﬁl
0 hniné ,’z%”/‘ 90 1
Nz ezl
: ﬁ{(ﬁ ! 1 ‘i nZZZ‘ 20
10 | 2 hl,; , T iy o [ Eame, ‘ Uca,
) y ks i 1 R B S S 10 |
L -60-40-20 0 20 40 60 =20 0 20 40 60 0:d=202:9512215

3agucuMocmb omHocumens-
Holl eenuyuHbl KoddduyueH-
ma nepedayu moka 8 cxeMme
¢ obwum d3MummepoM & pe-
DiCUMEe Mano20 cuzHana om
moKa 3Mummepa

Relation  between  relative
value of current (transfer
ratio for common-emitier cir-
cuit in low-level signal opera-
tion and emitter current

3agucuMocmb omHocumens-
Hod eenuvuHbl h-napamempos

3aeucuMocmb eMKocmu Kon-
nekmopHozo nepexoda om

3aeucumocmb 06pamuozo mo-
Ka Konnekmopa om meM-

om meMnepamypbl OKpyMca- nepamypbst oKpydcaroujel HanpAaMceHuAa Konnekmop-6a-
oujeld cpedsl cpedst 3a
Relation between relative value Relation between collector Relation between collector-
of h-parameters and ambient reverse current and ambient junction capacitance and col-
temperature temperature leclor-base voltage
Uas,?)ce

0 Utarce(Rs=0)

09 -

051\ N\

it BN

06—\ O :

J 3 ST 3asucuMocmb omHocumenbHOU  @eNUYUHbI  npobugHo20

04— ~ HANPANCEHUA KONNeKmop-3Mummep om conpomueneHus

11 e Eamd=70°r 8 yenu 6aibi npu pasnuyHol memnepamype oKpyxicaroujel

13 Ll A cpedbl
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02— I ~~ Relation between relative value of collector-emitter break-

D=t — 1 1Ra, xR down voltage and resistance in base circuit at various

1 l & g
@100 0t 10t ambient temperatures
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TpaH3ucTopbl Manoi MOLLIHOCTU HU3KOM YACTOThI

Low-Power Low-Frequency Transistors

YKA3AHUA MO NMPUMEHEHWIO
N SKCNAYATALUU

MaaTe BLIBOALI AONYCKAETCA HA PACCTOAHWM He MeHee 5 MM
OT Kopnyca TpaHaucTopa. llaiiky npou3BoAUTbL MAAMNBHUKOM MOLL-
HocTero 50...60 BT He Gonee 10 ¢ c TennooTBOAOM MEXAY KOPMycoM
TPAH3UCTOPA W MECTOM MAiKH.

TpaH3ucTopbl MANOW MOLLIHOCTU HU3KOW YaCTOThbI

Low-Power Low-Frequency Transistors
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INSTRUCTIONS ON USE

The leads may be soldered at a distance of at least 5 mm from
the transistor case. Soldering must be performed for no longer than
10 s with a soldering iron having a power of 50—60 W. A heat sink
should be used between the transistor case and solder joint.

OBWWE CBEAEHWA

lepManueBble cnnasHbie p-n-p TpaHavctopbl [T115A...
...I'M15 npeaHasHavenbl ana paboTel B paanoannapaTtype 1 anna-
PaType WHPOKOro NpUMEHEeHUA.

OdopMneHne — B METANNMYECKOM repMETUYHOM Kopnyce
Y CTOHYUBOCTL K BHELUHWUM BO3AEHCTBHAM:

MHOTOKpPATHble YAGPbI ¢ yckopeHueM ao 150 g;

NUHelHble HArpyaku ¢ yckopexnen ao 150 g;

TeMnepartypa okpyxarouien cpeasl ot —20 ao +45 °C.

Macca TpauHsuctopa He Gonee 0,6 r.

GENERAL

Germanium p-n-p alloy transistors I'M115A...IT1154 are de-
signed for use in radio equipment and equipment of wide application.
Mounting—in a metal sealed case.
Resistance to external effects:
multiple impacts at an acceleration up to 150 g;
linear acceleration up to 150 g;
ambient temperature within —20 to -1-45° C.

Transistor mass —0.6 g, max.



TpaH3ucTOpbl MANOW MOLLIHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors

OCHOBHBLIE TEXHUYECKUE JAHHLIE
BASIC TECHNICAL CHARACTERISTICS

OneKkTpuueckue napaMeTpel

Electrical Parameters

]‘ 3HayeHun ! Pexumbl uimepenun
Mapamerpsi | O6oiHaueinn Value ‘ Measuring conditions
Parameter Designation Ner::::ce Ne:::ee i UCB'VUEB' i i S
| |
O6patHbiit TOK, MKA l )
Reverse current, A l
KonnekTopa lceo
collector ; ‘ f
FT115A, I'T1158B, rT1154 * — 40 20 | = e
FT1156, FT1151 - ‘ 40 1 30 - -
3MUTTepa leso ~ 40 20 | - —
emitter | '
KoadpuumueHT npamMoit nepeaaun Toka ‘ é
B pe)XXMMe Masioro curHana: hate 1 5 25 270
Forward current-transfer ratio under low- | | 1
level signal operations: [
FT115A, I'T1156 20 80 |
FT1158, FT1157 607 [T 50 ;
rT11s54 125 i 250 5
FpanuuHas vactoTa Kos3hduumeHTa |
nepeaayu Toka, My fr 1 [ = ‘ 5 5
Cut-off frequency of current-transfer ratio, 1 1
MHz i \

I'lpeAenbNble 3HAYEeHUA JONYCTUMBIX PEXHUMOB 3KCNayarauumm

Maximum Values of Allowable Operating Conditions

Hanpaxehnue, B:
MexAy konnektopom # 6aion, Uecg max:
FT115A, FT1158, rT1154
rT1156, FT115F
MexXay amuTTepoM U 6a3oi Ugg max
Tok Konnektopa le o MA

MowHocTs Ha konnekTope Pe oy (tamy <45 °C), MBT

YKA3AHWA MO NMPUMEHEHUIO
U 3KCNMNYATALLUU

MaaTs BbIBOALI TPAHIUCTOPOB AONYCKAETCA HA PACCTOAHMU
3 MM oT Kopnyca TpansucTopd. laiiky npousBoAUTL NAANLHUKOM
MowHocTeto 30 Bt B Teuenue He Gonee 5 c. TeMnepaTypa naitku
He gomxHa npessiwars 200420 °C,

Mpu naiike AonxeH BbiTh obecneyeH TENNOOTBOA MeXay Mec-
TOM NAWKK M KOPNYCOM TPAHIUCTOPA.

MpuMeHenne npu nailke KUCNOTocoaepXalwux ¢niocos He
AOnycKaeTcs.

Voltage, V:
collector-base Ucp max:
FT115A, I'T1158, 71154
71156, FT1150
emitter-base Ugg oy
Collector current I oy MA
Power at collector Pc oy (famb <45 °C), mW

INSTRUCTIONS ON USE

The leads may be soldered at a distance of 3 mm from the
transistor case. Soldering must be performed for no longer than 5 s
with-a soldering iron having a power of 30 W. The soldering tempe-
rature should not exceed 2004-20° C.

A heat sink should be provided between the solder joint and

transistor case.

In soldering do not use acid-containing fluxes.



TpaH3ucTOpbl MASION MOLLIHOCTU HU3KOM YACTOThI

Low-Power Low-Frequency Transistors

OBWWE CBEAEH WA

KpeMHMeBble 3NUTAKCMANBLHO-NNAHAPHbBIE P-N-p TPAH3IUCTOPbI
KT104A.. .KT104l npeaHasHaueHb! AnAa pabBoTbl B cxemMax paauo-
BELATENbHbIX NPUEMHUKOB, NPUEMO-yCUNUTENLHON W Apyroi anna-

£ pPaType WMPOKOro npUMeHeHUs.

ey P B OdopMneHne — B METANNUYECKOM FePMETHYHOM Kopnyce
——3 ] Sl el £ C rM6KMMU BBIBOAAMU.
— AR S
HI— TemnepaTypa okpyxatolen cpeasl ot —60 go 4100 °C.
16 Zlmax B Macca TpaHaucTopa He 6onee 0,5 r.
r
GENERAL

Silicon planar epitaxial p-n-p transistors KT104A. . .KT104l are
designed for use in broadcast receivers, receiving amplifier equipment
and other equipment of wide application.

Mounting—in a metal sealed case with flexible leads.

Ambient temperature—from —60 to 4-100° C.

Transistor mass — 0.5 g max.

OCHOBHbBIE TEXHUYECKUE OAHHBIE
BASIC TECHNICAL CHARACTERISTICS
DneKTpuuyeckMe napaMeTpsl

Electrical Parameters

; 3Havenun Pexumbl mameperun
MapameTpst | O6oiraverus Value Measuring conditions
Parameter Designation He Menee ne Gonee U v 2 e |
i ce, U%Ees, Ic, Is*, Ig**,
| | min { max X } mA Jtits
1 2 3 4 5 6 7
|
| \
O6paTHbIi TOK, MKA j lceo i
Reverse current, A i i
KonnekTopa ‘
collector |
KT104A, KT104r - " 1 30 - —
KT104b, KT104B | : - 1 15 | — —
ANMNTIEPQ leso — : 1 10 ‘ e ‘ ==
emitter | ‘ 3 ‘ !
KoadduuneHT nepeaaun Toka B cxeme | ‘
C o6UWMM 3MUTTEPOM B pexXuMe Manoro | i ‘
cUrHana: | hae | | 5 [ 1%
Current-transfer ratio in common-emitter { |
circuit under low-level signal operations | | 1 {
KT104A | 9 j 36 : o
KT1045 ' f 20 80 A
KT104B { 40 160 ‘ } —
KT104r ; 15 60 '
CraTuyeckuit kKoahpuumeHT nepeaadn Toka hae \ ‘ | 1 10%*
Static currenti-transfer ratio \
KT104A 7 40
KT1046 15 80 S
KT104B ~ 19 160 1 pln
KT104r ; i 10 60 i -
1 : |
lMpeaensbHas yactoTta Ko3hduuneHTa |
nepeaasuu Toka, My | hatp § 5 — 5 i bl
Cut-off frequency of current-transfer ‘ |
ratio, MHz ?




TpaH3ucTopbl Manoi MOLIHOCTL HU3KOM YACTOThI
Low-Power Low-Frequency Transistors

HanpsaxeHue, B: 3‘
Voltage, V: 1

MeXAy KONNeKTOPOM U 3MUTTepoM
B peXUMe HACHILEHHA : I UcE sat

collector-emitter saturation: |
KT104A | — 0,5 | — 10412% —
KT1046. .. KT104" 3 B 0,5 - & 101 -
Mexay 6a3ol M IMUTTEpPOM B pexuMe
HACBILLEHUA UBE sat
base-emitter saturation:
KT104A | ke : 1 o 10; 2% s
KT1045. .. KT104r — 1 { — 10; 1 -
MEeXAY KONNEeKTOPOM W 3MUTTEPOM NpH

HynesoM Toke 6a3bl M 30A4AHHOM TOKe
IMUTTEpQ U(L)CEO

collector-emitier at base cut-off current
and preset emitter current

KT105A, KT104r — 30 = lem = 5 =
KT1045, KT104B = 15 - lem = 10 =

EmkocTb, nd:

Capacitance, pF:

KONNEeKTOPHOro nepexoaa GH — 50 5 — 3
collector junction
3MUTTEPHOro NepexoAa Ce — 10 0,5% = 10

emitter junction

BxoaHoe conpoTtusnexune, OmM: hi1p
Input resistance, Ohm: |
KT104A, KT104r : = 120 ' 30 o qer -
KT1046, KT104B | o 120 15 { AT -

I'Ipenenbuue 3HAQYEeHMA AONYCTUMbLIX PEXXUMOB 3KCNAyaTauumu

Maximum Values of Allowable Operating Conditions

HanpsaxeHue, B: Voltage, V:
MeXAy konnektopoM u 3muTTepom Uce o' 2 collector-emitter Ucg nax' 2
KT104A, KT104r 30 KT104A, KT104I
KT104b, KT104B 15 KT1046, KT104B
Mexay smutTepom U 6azont Ugg 0.} 10 emitter-base Ugg oy’
MeXay konnektopoM u 6azoi Ucg may! collector-base, Ucg may'
KT104A, KT104r 30 KT104A, KT104r
KT1045, KT104B 15 KT1046, KT104B
Tok konnekTopa Ig max’s MA 50 Collector current, Ic mq,y mA
' B guanasone Temneparyp lamb = —60. .. 475 °C. Mpwu nossituenun ' Within ambient temperature range Igmb = —60... 475 °C. With
TeMneparypsl okpyxarowien cpeast or 75 ao 100 °C nanpaxenne UCE max, the rise of the ambient temperature from 75 to 100 °C, UCB max:
UCE max. VEB max CHWXaOTCA no nuKeinomy 3axkony : UCB max UCE max, UEB max drop according to the linear law: UCB max
M UCE max A0 20 B ana KT104A .. KT104I; no 10 B ana KT1045, and UCE max down to 20 YV for KT104A —KT104I", and down to 10V
KT104B; UEB max A0 5 B ann Bcex rpynn TPaH3ucTopos. for KT104B, KT104B; UER max drops down to 5 V for transistor
of all groups.
* UCE max npH 3anuparowyen vanpsxenun UER = 0,5 B unn * UCE max at cut-off voltage Ugg = 0.5V or REg<10 kOhm.
REB <10 kOmn.
*B puanalone TeMnepatyp lamb = —60...-475 °C. Mpwu nossituenun * Within ambient temperature range famb = —60... 475 °C.
TeMnepaTtypbl oxpyxarowen cpeast ot 75 go 100 °C rok xonnexropa With the rise of the ambient temperature from 75 to 100 °C,
< TCA no n " y 3akony Ao 30 MA. the collector current drops according to the linear law down
to 30 mA.



TpaH3uCTOpbl MANONW MOLLIHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors

MouwHocTb Ha konnekTope Pc ax's MBT 150 Power at collector Pc q)'s MW
Tennosoe conpotuenenue Ryig, °C/MBT 0,4 Thermal resistance Ry, °C/mW
' B avanasone tennepartyp lamb = —60... 460 °C. INpyu nossiwenun ' Within ambient temperature range fqmb = —60...+60 °C. With
TeMneparypbl okpyxaroweil cpeast ot 60 ao 100 °C MowHoCTL the rise of the ambient temperature from 60 to 100 °C, the power
cHuaeTcna go 50 mBr. MowHocTs, pacceMsaemas Ha KonnekTope drops down to 50 mW. The power dissipated at the collector
npu lamb ot 60 ao 100 °C, paccumrtsisaertca no dhopmyne: at tamb within 60 to 100 °C is calculated by formula:
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TpaH3uCTOpbI MASIOM MOLLIHOCTU HU3KOMW YACTOThI
Low-Power Low-Frequency Transistors
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TpaH3ucTOopbl MANoOW MOLLHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors
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Relation between relative value of collector-emitter breakdown
voltage and resistance in emitier-base circuit
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Relation between input resistance and emitter current

YKA3AHWUA NO NMPUMEHEHUIKO
N KCrNYATALLUU

MMaaTe BbIBOALI AOMNYCKAETCA HA PACCTOAHWM He Bnuxe 3 MM
OT KOpNyca TPAH3UCTOPA.

Maiiky npouseoauTsL B TeyeHue He Gonee 3 ¢, TeMneparypa
Naiiku He Ao/MXHa npesbiwats 260 °C.

nPM nanke NAasnbHUKOM XKANo AONMXKHO 6bITh 3a3eMneHo.

Paspel.uue'rcn NPpou3BOAUTL ﬂGﬁKY nyTeM NOrpy>xeHusa BbLIBOAOB

He Bonee ueM Ha 3 c B pacnnaeneHHbI NpUNONM € TeMNepaTypo
260 °C.

[pn XpaHeHWW, TPAHCNOPTUPOBKe M 3KcrnnyaTauuu npubopos
HeobxoAuMO npuMeHeHWe Mep Mo 3awuTe npubopos oT npobos
CTATUYECKUM 3N1eKTPUYECTBOM.

Paspewaetca npumMeHaTb npubopbl B YCNOBUAX TPONUYECKOro
KNUMaTa C AONOMHUTENbHOW repMeTHsauuen, obecnednBaroLyest
30WMTY TPAH3UCTOPOB OT HEMNOCPeACTBEHHOrO BO3AEMCTEBUA MOp-
CKOTrO TyMAHQ W CPeAbl, 3apAXXEHHON NnecHeBbIMU rpubkaMu.

INSTRUCTION ON USE

The leads may be soldered at a distance of at least 3 mm from
the transistor case.

Soldering must be performed no longer than 3 s, the soldering
temperature should not exceed 260° C.

In soldering, the soldering iron bit should be grounded.

It is allowed to perform soldering by dipping the leads into a
melted solder at a temperature of 260° C for no longer than 3 s.

In storage, transportation and in service take measures to
prevent the devices from breakdown by static electricity.

Itis allowed to employ the devices in tropical climates, but in this
case additional sealing should be provided so as to protect the tran-
sistors against the direct effect of sea fog and fungus.



TpaH3ucTopbl MAnoi MOLLIHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors

OBWWE CBEOEH WA

4895 KpeMHueBble nnaHapHbie oOAHOMEpeXoAHble  TPAH3UCTOPbI

T KT117A...KT117T npepHasHayeHbl ans paboTbl 8 npeobpazosa-

TenAx, pene BpeMeHW U ApYroi annapaType WHUPOKOro NpUMEHEHUA.
OdopMneHne — B METANNMYECKOM FepMETUYHOM Kopnyce.

ws Y CTOMYNBOCTE K BHELUHUM BO3ACHCTBUAM:

MHOrOKpaTHbIe yaAapbl ¢ yckopeHueM go 150 g;

NUHelHble Harpy3kn ¢ yckopenuem go 150 g;

{‘ TeMnepaTypa okpyxatoulei cpeabl ot —60 g0 +125 °C,

Macca TpaHsucropa He 6onee 0,87 r.

GENERAL

Silicon planar unijunction transistors KT117A...KT117T are
designed for use in converters, time relays and other equipment of
wide application.

Mounting—in a metal sealed case.

Resistance to external effects:

multiple impacts at an acceleration up to 150 g;

linear acceleration up to 150 g;

ambient temperature within —60 to 4-125° C.

Transistor mass — 0.87 g, max.

OCHOBHBIE TEXHUWYECKUWE OAHHBLIE
BASIC TECHNICAL CHARACTERISTICS

DnekTpuuyeckue napaMeTpsl

Electrical Parameters

: 3HayeHue [ PexuMbl usMepeHun
Mapanerpsi I OBosnadenma Value Measuring conditions
Parcmater | Designation HE Heles He Gonee |
{ ! Ug,BaY IE, mA
’ min max
Tok: ‘
Current: | :
|
BKNIOYEHUA, MKA IS - 20 | 10 -
on, A ‘
BbIKNOYEHUA, MA ‘ Logs ’ 1 - 20 -
off, mA 5 v
YyTEYKM IMUTTEPHOro nepexoAa, MKA lero } - | 155108 30
emitter-junction leakage, yA i | |
KoadduumneHT nepenasn Ui , { 10
Transfer ratio } |
KT117A, KT117B } 0,5 0,7 -
KT117B, KT117T i 0,65 0,9 -
Mex6asosoe conpoTusnetue, KOM: Rgip2 ‘t
Interbase resistance, kOhm: !
KT117A, KT117B6 4 9 -
KT117B, KT117T 8 | 12 -
OctaTtouHoe HanpaxeHue, B URE <at E 5 10 50
Residual voltage, V
! 3HauEHME TOKA YTEUKM IMMTTEPHOTO Nepexoaa npu famb =1254+2°C. ' Yalue of emitter-junction leakage current at fgmb=125+2 °C.
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TpaH3ucTOpbl MAsOW MOLLIHOCTU HUM3KOW YACTOThI

Low-Power Low-Frequency Transistors

lMpegenbHble 3HAYEHUA AONYCTUMBIX PEXKWUMOB 3KCNyaTAUHKU
Maximum Values of Allowable Operating Conditions

Mex6azosoe HanpaxeHue Upipz max's B

HanpsaxeHue Mexay amuTTepom u 6a3oit 2 B o6paTHoM
Hanpasnenuu Ugg2 ...', B

Tok 3MUTTepa MOCTOAHHbLIN B OTKPLITOM COCTOAHUM
2
IE max * MA

AMNAUTYAQ IMUTTEPHOIO TOKA Igy max™ 2 A

4
MowHocTb pacceuBanua P .4 MBT

'tamb = —60...4-125 °C.
tamb = —60,..+435 °C. IMpu Igmb>35 °C cHMKeHne Toka anuTTEPa
PACCUMTLIBAETCA MCXOAA M3 AONYCTUMON MOLLIHOCTU PACCEUBAHUA,
onpeaenaenoii no ¢opHyne B cHocke':
Pmax = y:.B!B!
RB,B:

rae K — koadduynenT aanonHenma.

(1—K) +/E + UBE sat * K, nBT,

atp — 10 mkc v Q>200
4 Mpu tgmb = 35...125 °C momHocTb paccuuTeiBaeTca no dopmyne:

1
Pmax = RT (130 °C—lamb), nBT,

1
rae —— = 3 mnBr/°C.
RT /

30

30

50
1
300

Interbase voltage, Ugyps max's V

Emitter-base 2 voltage in reverse direction
Ugp2 max'» V

Emitter direct current in on-state, Ig .2 mA
Emitter current amplitude, lgm max™ % A

Dissipated power, P .4 mW

' famb = —60...+125 °C.
?lamb = —60... 435 °C. With fgmb>35 °C, the decrease of the
emitter current is calculated proceeding from the permissible

dissipated power determined by the formula given in Ref.*
U*g,B
Pmax = 22 (1—K)+Ig - UBE sat - K, mW,
RB,B,

where K — fill factor.

*tp = 10us and Q>200
“with lgmb = 35...125 °C, power is calculated by formula:

1
Pmax = RT (130 °C—famb), mW,

1
where - = 3 mW/°C.

3agucuMocmb moka Modynayuu om memMnepamypsl OKpyxuca-

rowel cpedsr

Relation between modulation current and ambient temperature

21
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Low-Power Low-Frequency Transistors
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Relation between turn-off current and ambient temperature
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3asucuMoCmb UMNYNbCHO20 MOKA 3MUmMmepa:
a) om dnumensHOCMU UMNYNbCa NPuU PaNuUYHOU CK8ANCHOCMU
6) om ckeadcHOCMU npu DAINUYHOM HANDANCEHUU MEHCOY

6aszamu

| |
S qp¢ 2 b6 ps

[to.us 0
2

§ 10 20 50 100 200 500 1000 2000

Relation between emitter pulse current and:
a) pulse duration at different on-off time ratio;
6) on-off time ratio at different voltage between bases.
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Low-Power Low-Frequency Transistors

55 :-555.':. ) S e e
G e =y = —m o ST T =
Lk s i
e P i ot Sa)
Ug,z, =30V
1 |- lg=50mA |
0 1-80 4] 125 | Lams,°C
5Usesa.V e
P e
B e e SipeR T =
i
e e s
|- { [le=50mA |
060 0125 125 tgms C
g
4
J
A== v
et i Ll S L
| Ussge 2101 |
0 | e = S0mA §[gm5_°[
-60 02529 125
3aeucuMoCmb 0CMAMOYHO20 HANPANCEHUA Oom meMnepamypbl
oKpycaroujeld cpedbl
Relation between residual voltage and ambient femperature

23

YKA3AHWA MO NMPUMEHEHUIO
N SKCIMJIYATALUU

MaaTe BbIBOABLI HA PACCTOAHMM He MeHee 3 MM OT Kopnyca,
ONOBAHHO-CBMHUOBLIM npunoeM. Bpemsa naiku He Bonee S c.

MNpu nalike TeMmnepaTypa KOPMyca TPAHIUCTOPA He AOMXKHA
npeebiwars 125 °C.

Mpu naiike AomxeH BbITb obecneyer TeNNOOTBOA MEXAY MECTOM
Naikn M BbIBOAOM TpaHaucTopa. B kavyecTeBe TennooTrBoad MoxeT
NPUMEHATLCA NNOCKMHA MeAHbIA NMUHUET C WKPUHONH ryBok He MeHee
3 MM M TONWMHHOW He MeHee 2 MM.

M3rnb BbiBOAOB paspeliaeTcs MPOUIBOAWTL HA PACCTOAHUM He
MeHee 3 MM OT KOPMNycd TPAH3UCTOPA C PAAWYCOM 3AKPYr/IEHWUA He
meHee 1,5 MM.

INSTRUCTIONS ON USE

Soldered the leads at a distance of at least 3 mm from the case
using a tin-lead solder. The soldering time should not exceed 5 s.

In soldering the transistor case temperature should not exceed
1255 C>

In soldering a heat sink should be provided between the solder
joint and transistor lead. Flat copper forceps with the jaws being at
least 3 mm wide and 2 mm thick may be used as a heat sink.

The leads may be bent at a distance of at least 3 mm from the tran-
sistor case with a bending radius of not less than 1.5 mm.



OBWWE CBEAEHWUA

KpemHuesble  ABYX3MUTTEpHble MNNAHAPHO-3MUTAKCHAbHbIE
p-n-p TpanancTopsl KT118A. . .KT118B npeaHasHayeHsl Ana paboTs!
B CXEMAX MOAYNATOPOB M KIOYEBbIX CXeMax annapartypsl LUMpO-
KOTO NpUHeHeHua.

OdopMneHre — B METANNUYECKOM FEpMETMYHOM Kopnyce c
ruBKUMU BbIBOAGMMU.

YCTOMUMBOCTS K BHELLHUM BO3AGHCTBUAM!
eubpauun B avanasone ot 1...2000 My
¢ yckopeHuen a0 15 g;
MHOrOKpATHbIe yAapbl € yckopeHueM 4o 150 g;
NuHeliHble Harpysku c yckoperuem ao 150+20 g;
TeMnepaTypa okpyxatollei cpeasl oT —60 ao +125 °C.

Macca TpaHaucTopa He Gonee 0,7 r.

GENERAL

Silicon double-emitter planar-epitaxial p-n-p transistors KT118A..
...KT118B are designed for use in modulator circuits and gate cir-
cuits of equipment of wide application.

Mounting—in a metal sealed case with flexible leads.

Resistance to external effects vibration within frequency range
from 1 to 2000 Hz at an acceleration up to 15 g;

multiple impacts at an acceleration up fo 150 g;

linear acceleration up to 150420 g.

ambient temperature within —60 to 4125° C.

Transistor mass — 0.7 g, max.

TpaH3ucTopbl MAJIOH MOLLHOCTY HU3KOW YACTOThI

Low-Power Low-Frequency Transistors
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OCHOBHBbBIE TEXHUWUYECKWUE AAHHBbIE
BASIC TECHNICAL CHARACTERISTICS

neKkTpuyeckue NapaMeTpsbl

Electrical Parameters

g | 3uavennun Pesumbl MiMepenHa
MapameTpst S ool n et Value Measuring conditions
Parameter Designation He Gonee UcB, UEE Ig, IE", | RL RcB.
O ECE*SY mA k2
1 2 3 at 5 6
OB6paTHbIN TOK, MKA:
Reverse current, yA:
KonnekTop-6asa 1 Icgo! 0,1 15 ‘ - =
collector-base 1
xonnekTop-6asza 2 i lcpo? 0,1 15 s g
collector-base 2 3
ToK 3aKpbITOro Knto4a, MKA: f lew)
Current of gate in off-state, A
KT118A 0,152 30% 10*
KT1185, KT1188B [ 15%
MaaeHue HANpPAXEHUA HA OTKPbITOM Kntoye, MB: U, . 0,55:155
Voltage drop at gate in on-state, mV
KT118A, KT1185 0,27 = = i
KT118B 0,15 1 = -
g = Ig«+IBs ?
? Rl = CONPOTHBNEHHE HATPY3IKH. i
Rl — load resistance. %
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TpaH3UCTOpPBI MANOW MOLLIHOCTU HUM3KOM 4ACTOThI

Low-Power Low-Frequency Transistors

HanpaxeHue Ha ynpasnatowux nepexoaax, B | Uconte 1,3 — 20 | -

Voltage at control junctions, V

Conponmneuue OTKPbITOro Knio4a, Om: r

| |

Resistance of gate in on-state, Ohm: ‘
!

|

KT118A, KT1186 100 — 23-2% —
KT118B 120 — % -
KT118A, KT1186 20 ! - 40; 20* ( —
KT118B { 40 - | 40; 20* '
BpemMs BbikntoueHUA, HC foff ’ - SEx 20 E 1
Off time, ns

OTHOCUTENbHAA ACUMMETPUA CONPOTUBIEHUA OTKPLITOro I
kntoua, % Mrq | 20 - 40; 20* —

Relative resistance asymmetry of gate in on-state, %

I'IpeAeanble 3HAYeHUsA AONYCTUMBIX PEXUMOB IKCNAyaTauuu

Maximum Values of Allowable Operating Conditions

3anuparoulee HANpAXKeHWe yNpasneHus Cut-off control voltage (with Rcg <10 kOhm) between
(npu Rcg <10 kOmM) Mexay konnekTopomM u 6azoi collector and base 1 or between collector and base
1 unu Mexay konnektopom u 6azoit 2 Ucg,,, (U)cgnirr B 15 2 Ucg,., (U)eonter ¥
HanpsxeHnue Ha 3akpbiTom kntove (npu U,y = 0) Voltage at gate in off-state with U, = 0 between
Mexay aMuTTepoM 1 u amutTepom 2 Ug g, (U) 0y B emitter 1 and emitter 2, Ug g, (U) naxs V

KT118A 30 KT118A

KT118B, KT118B 15 KT1186, KT118B
Hanpsaxenue smutrep-6aza (Mexay aMuTTepom 1 Emitter-base voltage between emitter 1 and base 1
u 6asoit 1 unu Mexay amutTepom 2 U 6aloin 2 or between emitter 2 and base 2,
Ug,g, max; Ug g, max, B Ug,g, max; Ug,g, max, V :

KT118A 31 KT118A

KT1186, KT118B 16 KT1186, KT118B
Tok, MA: Current, mA:

KonnekTopa, /¢ max 50 collector I oy

3mMuTTepa (oaHoro), lg g, max 25 emitter single, /g, max

6a3bt (oaHON) Ig o'y ? 25 base single, /g 10, ", 2
MowHocTe, paccensaeman TpaHsuctopom P 1, MBT 100 Power dissipated by transistor, P .1, mW
Tennosoe conpoTuBneHWe MeXAy NepexoaoM Thermal resistance between junction and ambient
¥ okpyxaroweh cpenoit Ry, °C/MBT 0,4 medium, Ry, °C/mW
' Mpu tqmb = —60 ..+110 °C. ! With fgmb = —60... 4110 °C.
*Mpu nosbitennn TeMnepaTypst Ao 125 °C 3HaUEHWE MOLLHOCTH ? With the increase of temperature up to 125 °C the power is
paccumTsiBaeTca no hopmyne: calculated by formula:

PC max = A-max—lamb g PC max = Lmax—famb ..,
Rthia Rthja

rae: fj max = 150 °C where: 1j max = 150 °C

‘.



TpaH3UMCTOPbI MASION MOLLIHOCTM HU3KOMW YaCTOThI

Low-Power Low-Frequency Transistors
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Ugy 2.V

Tunoeble @bIX00HblE XapaKmepucmuku
8 cxeme ¢ obwel 6a3ol & uUHeepCHOM

8KNKOYEHUU:

a) npu Manbix MoKax

00§02 050405060708 09

Standard output

Tunoeble 8bI1X00HbIE XapaKkmepucmu-
Ku omdenbHbix cmpykmyp (—.—
npu MakcumanbHol acuMMempuu)

characteristics of

§ 10 1520 25 30 35

a) eepxHAA 2panuya
6) HudICHAA 2paHuya

a) upper boundary;
6) lower boundary

Output characteristics of individual structures:

Cy
=
&5
~S
<
~o
o
o
P
i
<n

BbixodHble xapakmepucmukuy omadenbHbix cmpykmyp:

30eucuUMOCMb CONPOMUEBNEHUA OMKPbIMO20
moka 6a3bi

eI hbA ot moRox 6) npu 6onbwux mokax individual structures (—.—at maxi-
6) npu Gonbw ux mokax Standard output characteristics for com- mumesymmelry)
mon-base circuit af inverted swilching:
Standard input characleristics for com- a) af low-level currents;
mon-base circuit al inverted switching -
(1 — for one structure; 2 — at parallel o) at;highclevel crtenis
connection of both structures):
a) at low-level currents;
6) at high-level currents
7,0 KT118A, KT1186
0’ ! I [ l
1 |
\ 4 1 ‘ i
Ip,mA 5) 10 :\ ‘
el le=2mA| e
20—+ 3mA = 103 t i ; g
15 _,J,_.»:“QZ/% i [ | bl
Oy ==l Bedi |
e s ' ‘ |
vk | S R R BB B ER LA [ A N e Tg,*Tg,,mA
02468 20 30 40

Knw4ya om

Relation between resistance of on-gafe and base current
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TpaH3ucTOpbl MANIOW MOLLHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

YKA3AHWA MO NMPUMEHEHWIO
N SKCNNYATALUU

MasaTe BbIBOABLI AONYCKAETCA HA PACCTOAHMM He Bnmxe 5 MM
OT KOpNyca TPAH3UCTOPA.

Maiiky npouseoauTL B Teuvenue He Bonee 3-x ¢, TemMnepartypa
NAanuku He AONXHAa npesblwaTs 260 °C.

Mpu navke NAANBHUKOM >KANO NAANBHWUKA AOMKHO ObiTb 3a-
3eMNEHO.

Paspewaercs npousBoAuTL NAWKY NyTeM NOrpyXeHWa BbIBOAOE
He Bonee, yeM HA 3 C B pacnNaBneHHbIN NPUNON C TeMnepaTypon
He Bonee 260 °C.

MuHuManeHoe paccTosHue MecTa MIrba BbLIBOAG OT Kopnyca
TpaHucTopa 5 MM, paanyc urnba He menee 1,5 Mm. Mpu MoHTaxe
HA NeYaTHylo NNaTy AONycKAeTCA OAHOPA30BbIA M3IrMb BbiBOAOR
HQ paccTosHuM 3 MM M uUX dopMoBKa paauycom He MeHee 0,5 MM
NPy yCNoBUM COXPAHEHUA LENOCTHOCTU KOHCTPYKUWM.

INSTRUCTION ON USE

The leads may be soldered at a distance of at least 5 mm from
the transistor case.

Soldering must last no longer than 3 s, the soldering temperature
not exceeding 260° C.

In soldering, the soldering iron bit should be grounded.

It is allowed to perform soldering by dipping the leads into a
melted solder at a temperature of 260° C for no longer than 3 s.

The minimum distance between the point of the lead bending
and the transistor case is 5 mm, the bending radius being at least
1.5 mm. In mounting on a printed wiring board, a single bending of
the leads at a distance of 3 mm and their shaping with a radius of at
least 0.5 mm is allowed, provided the soundness of the construction
is preserved.

TpaH3ucTopbl MANOW MOLLHOCTU HU3KOMN YACTOThI

Low-Power Low-Frequency Transistors

OBWWE CBEAEHUA

KpeMHuesble  BeckopnycHble  nnaHapHble
n-TUNa oaHonepexoAHble Tpausuctopsl KT119A,
KT11956 npeaHasHaueHnbl ans paboTbl B CXeMax
reHepMpoBAHWA M PA3NMYHOrO BUAQ penakcauu-
OHHbIX CXeMax PAAWOINEKTPOHHONW anNnapaTyps! I
B cocTaBe rUGPUAHLIX NNEHOYHBLIX MWUKPOCXEM,
MUKPOMOAYNbHbLIX y3noB M 6nokos.

OdopmMnenne — 6e3 kopnyca € 3AUWMUTHBIM
NOKpbLITHEM.
YCTOMYUBOCTL K BHELUHWUM BO3AENCTBUAM: 1

subpauus B aAuanasoHe vactor ot 5 Ao 600 My
C ycKopeHueM Ao 5 g;

MHOrFOKPATHble yAdpbl C yckopeHuem ao 15 g;

TeMNepaTypa OKpyXaiouwen cpeast oTr —45 ao
+85 °C.

GENERAL

Silicon ship planar n-channel unijunction
transistors KT119A, KT1196 are designed for use
06 in oscillator circuits and relaxation circuits of
various kinds in radioelectronic equipment as
components of hybrid film microcircuits and micro-
modular blocks.

Mounting — without case with profective
I coating.

Resistance to external effects:

Vibration within frequency range from 5 to
600 Hz at an acceleration up to 5 g;
multiple impacts at an acceleration up to 15 g;
ambient temperature within —45 to +85° C.

Macca TpansucTopa He Gonee 2 Mr.

Transistor mass — 2 mg, max.

OCHOBHBIE TEXHUWYECKUWE OAHHBLIE
BASIC TECHNICAL CHARACTERISTICS

dneKTpuyeckue napaMeTpbl

Electrical Parameters

3HaveHun Pexumbl mimepenus
Mapakerpel YRR Value Measuring conditions
Parameter Designation He MeHee } ue Gonee Ug.B,.
| u . EB,,
R a3t BzEvmux EB, mA
1 2 3 i B 5 6
OBpaTHbIi TOK 3MUTTEPHOrO NepexoAad, MKA les,o - 1 20* -
Emitter-junction reverse current, A




TpaH3UCTOPbLI MASION MOLLIHOCTU HU3KOW HACTOThI

Low-Power Low-Frequency Transistors

Interbase resistance, Ohm

1 2 3 4 5 6
Tok:
Current:
BKITFOUEHUA, MKA ‘ Jan 0,5 5 10 -
on, iA
BbIKNIOYEHUA, MA Lo 1 6 10 -
off, mA T
KoadhdpuumeHnT nepeaaun | n ‘ 10
Transfer ratio ]
KT119A 0.5 | 0,65 = =
KT1195 0.6 ? 075 B -
|
MpeaenbHas 4acToTa reHepauunu, Ky e 200 I = 10 —
Maximum frequency of oscillation, kHz |
HanpaxeHue HacbiweHns, B UE sat g 10 10
Saturation voltage, V
MexbasloBoe conpoTuenerue, OmM Rg.8, 4 12 1 -

I"IpeAenhHue 3HAQ4YeHUA AONYCTUMLIX PeXUMOB IKCNAyaTauum

Maximum Values of Allowable Operating Conditions

(fams = 25410 °C)

Mexb6azoBoe HanpaxeHue noboi Gopmbl
u nepuoanyHoctu Ug.g, max's B

HanpaxeHue Mexay aMUTTepomM 4 Ba3oi B 3anopHoM
HG"POB"eH"M UEB] max* B

CpeAHMA TOK 3MUTTEPA B OTKPbLITOM COCTORAHUM
IEF uv" MA

AMNNUTYAQ SMUTTEPHOTO TOKA lepm max's MA
(ler oy <10 MA; 1,<10 mMKe)

MouiHocTe paccensanua Py . .' 2, MBT
8 kopnyce 401 MC8-2

be3 TennooTsoaq

' Mpwu suibope coueTannit npeaensHo AonycTHHLIX pexunos UB,B, max,
IEF av, /EFM max. Pd max Heobxoauro cobnroaars 8o scen pabouen
WHTEpBANEe TEMNEPaTyp OKPYKarOLIeH cpeas
XP4 = PB,B,+PELPd max.
rae Pd max BeiuMcnnreTcs no hopHyne, yKalawHo# B cHocke?

(AnR MOKCMMANBHOM lamb M HaWXYALIEro 3Ha4eHna Rihig
ONpPeAeNeHHOro B PeantHbIX YCNOBHMAX IKCNNYATAUMM TPAHIUCTOPA
8 Mukpocxeme), nubo no dopryne:

100 °C—1gmb

— Pd{ext)
Rihia diext)

Pd max =

rae XPd(ext) — cynnap e P
INEMENTAMMH MUKPOCXEMLI, HOXOAALLMMMCA B OAHOM KOpnyce

BOHHA BHELWIHMWMM

€ TPAHINCTOPOM.

2Mpw famb = 35...85 °C 3naueHmne MOLLHOCTH ONpeaenseTca
no dopmyne:

1
Pd max = 7{!;\1_0 * (100—famb),

Tpan3ucTop ycTanosnew 8 kopnyce tuna 401 MC8-2 u kpenuTca
B MeM InoKcHaAHON cronon ITM-91, ¢ TonwmHon cnos He Gonee
0,2 mm
(Rthja = 1,2 °C/mBT)
Npx Kpennewwn Tpaniucropa 6es rennoorsoaa

Rthja <3 °C/mBT.

20

20

10

Interbase voltage of any shape and periodicity
Ug.g, max'» V

Emitter-base voltage in reversed direction
UEB: max’ v

Emitter average current in on-state
IEF qv" mA

Emitter current amplitude lggy max's MA
(’EF uvs10 mA; 'ps10 /IS)

Dissipated power Py ,..."" 2, mW

in case 401 MC8-2
without heat sink

*In choosing combinations of the maximum allowable operating
conditions (UB,B, max. [EF av. |[EFM max: Pd max) it is necessary
to observe condition:

XPd = PB,B,+PE<Pd max.

within the entire operating range of ambient temperatures,
where Pd max is calculated by the formula given in Ref.?

(for maximum Igmb and worst value of Rihjq determined under
real conditions of transistor service in microcircuit) or from

formula:
100 °C—famb
femaxese Mo e

— ZPd(ext)s
where Pd(ext) — total power dissipated by external components
of microcircuit enclosed in the same case with the transistor.

* With fgmb = 35.. .85 °C, the power is determined by formula:

1
Pd max = =—— * (100—famb),

Rthja
The transistor is mounted in a case, type 401 MCB8-2, and secured
in it with epoxy resin 3I1-91, the layer thickness not exceeding
02 mm
(Rthja = 1,2 °C/mW),
with the transistor not provided with a heat sink,
Rthja<3 °C/mW.




Low-Power Low-Frequency Transistors

TpaH3ucTopbl MGnoi MOLLHOCTU HU3KOW YACTOThI

o5

il ROTES

02

Lamb,°C

$0-25 0 25 $0 75 100

3agucumocmb 06pamH020 MOKA 3MUMMeEpPHO20 nepexoda om
meMnepamypbl okpycaoued cpedsl

Relation between emitter-junction reverse current and ambient
temperature

Logp A
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\ U3,52=IUV
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. ey Lams,C
el =200 0250 v ST e (0]

3aeucuMoCmb MOKA @bIKMIOYEHUA Om meMnepamypbl OKpy-
wanued cpedbt

Relation between turn-off current and ambient temperature

Ut sat, v
s e
Uszs,‘wy L‘/ |
3 =T i ‘ 3agucuMocmb Hanpaxce-
b ‘ HUA HACbIWEHUS om moKd
i 3Mummepa

Relation between satura-
tion voltage and emitfer
current

| I max A
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| tamg,
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S0 =250 F25 5075100

3asucuMoCmb MOKA 8KNIOYEHUA OmM meMnepamypsl OKpyHca-
towel cpedsbr

Relation between turn-on current and ambient temperature

Ug sat,V
T T
e 2 0ma] |
: =
e ‘
! |
1L Lamb,’C

50 25 0 25 50 75 10

3aeucuMoCmb 0CMAMOYHO0 HANPANCEHUA CMeueHus om
meMnepamypbl okpyxncaroujed cpedbt

Relation between residual bias voltage and ambient temperature

. A opr
Lam§,

R R ATt A g1y
g0t 0ot oU o UL

3agucumocmb Mexc6a308020 conpomueneHus om memMnepa-
mypbl okpydcaroujeld cpedsi

Relation between interbase resistance and ambient temperature
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Low-Power Low-Frequency Transistors

- et L |

100

SO0 25

~
<N
—
1
=)

C

3asucuMocmb npedenbHol Yacmombl 2eHepdyuu om memMnepa-
mypbi OKpydcaroujed cpedsi

Relation befween oscillation cut-off frequency and ambient
temperature

. KT13A

J4t— - == e A g
[amj.af
T S0EE25EN 0 #2598 50::75:5100
n KT1196
03
| S g | | 1
08 S e
0,7} s
gE ! T\“‘*\h__g\!\ ' |
05+ . - 4 s e
tams.C

=50:-25 0125 5075 100

3asucumocmb kodpduyuenma nepedayu om memnepamypbi
oKpydcaroujel cpedbi

Relation between current-transfer ratio and ambient temperature

YKA3AHWA NO NMPUMEHEHUIO
N BKCNNAYATALLUU

MOHTAX TPAHIMCTOPOB B MUKPOCXEMY AOMKEH OCYUIECTBAATHLCA
B YCNOBMAX MWUKPOKIMMATA MM B KOHAMUMOHMPOBAHHLIX NOMeule-
HUAX COTHOCUTENbLHON BNAXHOCTLIO He Gonee 65% npu TeMneparype
oKkpyxXatowei cpeabl 2545 °C.

MMpu 3kcnnyaTauuu TPAHIUCTOPOB B ANNApPATYpe AOMXKeH bbiTh
ofecneyeH TeNNOOTBOA OT KPUCTANNG He XyXe, YeM TennooTsoa
8 ceoboanom Bozayxe (R, He Gonee 3 °C/mBT).

[p MOHTAXe TPAHIUCTOPOB B MUKPOCXEMY AOMKHbI BbITh
NPUHATLI Mepbi, HCKNroyaroume uirnb sbiBoaos Bnuxe, Yem 0,3 Mm
OT MecTa BbIXOAQ BbIBOAG M3 3ALWIUTHOIO NOKPbITUA, COMPUKOCHO-
BeHME BbIBOAOB M KPUCTANIA TPAHIMCTOPA M neperub HA WHCTpPY-
MEHTE C OCTPbIMU KPASMMU.

Mpu XpaHeHMU TPAHIUCTOPOB He AOMYCKAETCA CKONMEHNe CTaTH-
YECKOTO 30PAAA HA NOBEPXHOCTH,

30

INSTRUCTIONS ON USE

Transistors must be mounted in the microcircuit under the condi-
tions of a microclimate or in rooms provided with air conditioning at
a relative humidity of not more than 659 at an ambient temperature
of 254-5° C.

When using the transistors, see that the equipment is provided
with heat extraction from the chip not worse than that in free air
(Ryhja — not more than 3° C/mWV).

When mounting the transistors in the microcircuit, take mea-
sures fo avoid bending of the leads closer than 0.3 mm from the point
the lead comes out of the protecting coating, touching of the tran-
sistor leads and chip and bending on a tool with sharp edges.

While in storage, protect the transistors from accumulation of
static charge on their surface.



TpaH3UCTOPbLI MANOW MOLLIHOCTU HU3KOW 4ACTOThI

Low-Power Low-Frequency Transistors

OBWWE CBEAEHWA

[epMaHuessle cnnasHbie p-n-p Tpaxsuctopsl MM20A, MM206;

MM21B...MM21E npeaHasHayeHbl Ans paboTbl B yCHNUTENbHLIX U

047 / NepexkntovaroUMX CXeMOX PAAHOTEXHUYECKOW M 3M1eKTPOHHON anna-
: g pPaTypbl WMPOKOTO NPUMEHEHUA.
( i OdopMneHne — B METANNUYECKOM TrepMETUUHOM Kopnyce
o B € rUBKUMHU BbIBOAGMM,
gg 5] Temnepatypa okpyxatouteit cpeasi ot —60 ao +70 °C.
A 1 o i Macca TpaHiucTopa He Gonee 2 r.
d,d N
A1
8 40 GENERAL
T |

Germanium alloy p-n-p transistors MM20A, MM206; MM218. ..
MIM21E transistors are intended for use in amplifier and swifching
circuits of radio and electronic equipment of wide application.

Mounting — in a metal sealed case with flexible leads.

Ambient temperature — from —60 to470° C.

Transistor mass — 2 g, max.

OCHOBHbBIE TEXHUYECKUWUE AAHHBLIE
BASIC TECHNICAL CHARACTERISTICS

dnekTpuueckue napamMeTpsl
Electrical Parameters

3Kauenus Pexcumbl UIMepeHua
MonetaToLl D6t ae A Value Measuring conditions
Parameter Designation He hnes il b Ucs. Ugs*, Ic. Ig*, Ig**,
min max v mA Lk
1 2 3 4 5 6 7
O6paTHbiit TOK, MKA: ‘
Reverse current, (/A ; |
Konnektopa Icso ‘
collector
MMM20A, MM206 } — 50 30
MM218 e 50 40
MM214 s 50 50
MMN21T i | = 50 60
MMN21E | | - 50 70
3MUTTepa leso
emitter |
MMM20A, MM206 ‘l = 50 30* - -
MM21B, MM21r, MN214, MN21E ‘ = 50 40% - —
KosdduumueHT nepesayu Toka 8 cxeme | ; ;
CobWHUM 3MUTTEPOM B peXXHMe MANOro curLana { ha1e ‘ 5 25%* 270
Current-transfer ratio for common-emitter { |
circuit under low-level signal operations ‘ '
MM20A 50 150
MIM206 ‘ 80 200
MM218 ‘ 20 100
Mn21r 20 80
Mn214 60 200
MMN21E 30 150




TpaH3MCTOPBI MASIOH MOLLIHOCTU HU3KOMW HACTOThI

Low-Power Low-Frequency Transistors

MpeaensHas YactoTa Ko3dppuunera
nepeaauu Toka, My ‘ fra1b 3 ‘ o8

Cut-off frequency of current-transfer

ratio, MHz
MM20A A o |
MM206, MM21B } W = | l
MM21T, MN214 , | 1 =
MM21E ? | 0.7 -

Hanpsaxenue, B:
Voltage, V: f ‘ !
MEXAY KONNEKTOPOM W 3MUTTEpPOM | Uce it — t 0,3 — ‘ 300; 60*

collector-emitter { l

MeXAy KONMEeKTOPOM W IMUTTEpPOM NpH

HynesoM Toke 6a3bl U 3QACHHOM TOKe
3MUTTEpa Uceo { 100*

collector-emitter at base cut-off current | | |
and preset emitter current | | ! |
MIM20A, MM206, MM21B, MMN214 { 30 -

MM21r, MMN21E 35 — : — | —

MNpeaenbHbie 3HAYEHUA AONYCTUMLIX PEXUMOB dKCNIyaTaAUUM

Maximum Values of Allowable Operating Conditions

HanpsxeHnne, B: Voltage, V:
MeXAy KonnekTopoM W IMnTTepoM Uce nax collector-emitter, Ucg max
MI20A, MM206 20 MI20A, MM206
MM21B, MN214 30 MM21B, MN214
MnN21r, MN21E 35 MM21r, MNO21E
Mexay konnextopom M 6azon Ucg max collector-base, Ucg max
MMM20A, MM206 30 MMM20A, MIM206
MM218 40 MM21B
Mn21r ‘ 60 MMO21r
Mn214 : 50 mMn214
MM21E 70 MI21E
Mexay amuTTepoM U 6asont Ugg ax emitter-base, Ugpg max
MMM20A, MN20b 30 MI20A, MIM206
MM21B, MM21r, MN214, MMN21E 40 MM21B. MN21r, MN214, MN21E
MMNynbCHbIM TOK KONNekTopa Collector pulse current
(fon2 = 50 Tu; Q = 2; f. = 10 mMKc), Ic max » MA 300 (fou2 =50 Hz; Q =2; 1. =10 s), Ic max» MA
MouiHocTs Ha konnekTope Pc . o.' MBT 150 Power at collector, P¢c 0,'sy MW
' Mpu famb> 35 °C MowHOCTL PC paccunTeisaeTca no dopryne: ' With 1amb> 35 °C, power PC is calculated by formula:
PCmax = > ::;c'“’“b. mBr PC o= “_"C’i%’, mw.
2 fiw — vacroTa nepekntouenun FC ? fyw — switching frequency
Tennosoe conpoTueneHne Ry, °C/MBT 0,33 Thermal resistance, Ry, °C/mW

32
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Relation between collector wed cpedsi: a) collector-emitter saturation voltage;
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temperature mep
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YKA3AHWA MO NMPUMEHEHWIO INSTRUCTIONS ON USE
bR A L) Solder the leads, using a 30...40-W soldering iron, for no
MaaTe BLIBOALI CNEAYeT NAANbHMKOM MowHocTbio 30...40 Br longer than 5 s, and see that the soldering temperature does not
B TedeHue He Gonee 5 ¢, Npu 3TOM TEMNepaTypa Nawku He AOMXKHA exceed 285410° C.

npesbiwars 285+10 °C.
In filling the transistors with compounds and foamed plastics

Mpu 3anMBKe TPAHIUCTOPOB KOMMNAYHAGMM, MEHONNACTAMM
't (=]
TeMNepaTYpa oKkpyXaioliell cpeasl He AOMKHA BuiTh Bonee 55 °C. the ambient temperature should not exceed 55° C.

MpM NONUMEPH3IAUMM He AONYCKAIOTCR MeXAHWYecKHe HArpy3Ku During polymerization no mechanical loads on the leads are

HQ BbIBOAbL. allowed.

TpaH3UCTOPBI MANIOW MOLLIHOCTU HU3KOMN 4ACTOThI

Low-Power Low-Frequency Transistors

OBWWE CBEQEHWA

[epMaHUEBbIE CNIABHbIE BbICOKOBONLTHBIE P-N-p TPAH3UCTOPbI
MMN25...MM256; MI26...MM266 npeaHasHaveHs! Ans paboTbi

B CXEMAX NepeKntoYeHWn, YCHNeHUs W reHepupoBaHUA Konebauuit 8may )

a TAKKe B APYrMX CXEMAX WHWPOKOrO NPUMEHEHMUA. @42 28

p0.5

OdoptneHne — B METANIMHECKOM TrepMETHYHOM Kopnyce

¢ rubKUMMU BbIBOAAMM.

p8a

TemnepaTtypa okpyxatolueit cpeast oT —55 ao +60 °C.

Macca TpaHaucropa He Gonee 2 r. A\

3,9

GENERAL

@17max

Germanium alloy high-voltage p-n-p transistors MN25. . .MM256;
MIM26...MM266 are designed for use in switching, amplifier and
oscillator circuits, as well as in other circuits of wide application.

Mounting — in a metal sealed case with flexible leads.

Ambient temperature — from —55 to +60° C.

Transistor mass — 2 g, max.

OCHOBHbIE TEXHUYECKUE OAHHbLIE
BASIC TECHNICAL CHARACTERISTICS
dneKkTpuUyeckue napaMeTpsl

Electrical Parameters

3HaueHun PexuMbl u3MepeHun

MapameTpst | OBoinaueHus Value Measuring conditions

Paramefer Designation He Menee ne Gonee Ucs: Ueg®; Ich I*Es
2 v A, fi MHz
min max

1 2 3 4 E 5 6 ‘g 7

ObpartHblit TOK, MKA:
Reverse current, (/A
KonnekTopa lecso
collector | |
MM25, MM25A, MN256 | ; - 75 40 - | -

MM26, MM26A, MM266 , = ‘ 75 70 = 5
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TpaH3ucTOpbl MAnoi MOLLIHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

1 2 3 4 5 6 7
3MUTTEpa | leo
emitter |
MM25, MM25A, MIM256 | — , 75 : 40* ‘
MM26, MMN265, MM26A ‘ - 75 1 70* ‘
KosdduuueHT nepeaauu Toka 8 cxeme i ‘
c o6WHM IMUTTEPOM B peXUMe MAnoro | ‘
curiana ha1e i 20 2;5% 1503
Current-transfer ratio for common-emitter | f
circuit under low-level signal operations ‘
MM25 ‘ 13 25
MM25A ; o200t L 50 ,
MM256 | lei30n il eg 5
} 3 } 35 1358103
MM26 ‘1 ; 13 1 25 | ‘
MM26A | 200 | = iso. | |
MM266 ‘ 30 80 ' ‘
MpeaensHas Yactora KoadpduuueHTa | ! l
nepeaauu Toka, kly ! fhatb | 20 258 f
Cut-off frequency of current transfer E
ratio, kHz }
MM25, MMN25A ‘ 200 - -
MM256 1 500 -
1 i i - 35 15> %
MM26, MIM26A 1 H 2004 o
MM266 ! EaEa | o
HanpsaxeHue 8 pexume HacbliweHus, B: | ' i
Saturation voltage, V: f i |
MEXAY KONNEeKTOPOM M 3MMTTEPOM 1 UcE sat J - | 0,25 | —~ | 100 ' -
collector-emitter : i {
MexAy 6a30i U 3MUTTepOM UgE sat ‘ ! 100 -
base-emitter ; J ‘ f
MM25, MM26 ; B T2kl
MM25A, MMN256, MM26A, MM266 | - 1 | -
EMKOCTb KonnekTopHoro nepexoaa, n® | (e { ‘
Collector-junction capacitance, pF : ? i
MM25, MM25A, MN256 | L i 20 20 = oS
MM26, MM26A, MN266 = 15 20 3s =2 0 oS
Bpema nepekntoueHus, MKc } fy - 135 30 25% 151023
Switching time, s ;
BbixoaHan NpoBOANMOCTL B peXuMe MANOro
curiana, MkC | haap *
Output admittance under low-level signal 1 ‘ ‘
operations, S ! | [ ‘
MM25, MMN25A, MMN256 | - | 1,5 i 20 2;5% 1 15:410=>
MMM26, MM26A, MM26b | - | 1 { 35 1,5% {1102
ConpoTtuenexue 6a3bi, Om | b ‘
Base resistance, Ohm 1 “ !
MM25, MMN25A, MMN256 { i - | 160 ‘ 20 2;5% 0,5
MMM26, MMN26A, MMN26B - 160 ‘ 35 135% 0,5
i i | |




TpaH3ucTOpbl MANIOW MOLLIHOCTU HU3KOM YacCTOThI
Low-Power Low-Frequency Transistors

L e e e e

I'Ipe,qenhuble 3HaYeHUA AONYCTUMBLIX PEXUMOB 3KCNAyaTauum

Maximum Values of Allowable Operating Conditions

HanpsaxeHue, B:
MeXAay konnekTopom u 6azoit Ucg may!
MI25, MMN25A, MMN256
MI26, MIM26A, MI266
Mexay amutTepoM u 6asoit Ugp o
MM25, MM25A, MM256
MM26, MM26A, MIM266
MeXay konnekTopoM U a3MuTTepoM (Rpgp= 0) Ucg max'
MM25, MM25A, MM256
MM26, MM26A, MIM26b
MMnynbcHblii Tok konnektopa (3MUTTepa) lem maxr MA
MM25, MM2é
MM25A, MN25B, MI26A, MM266

2
MowmocTs Ha konnekTope P 0.2 MBT
Tennosoe conpoTuBneHue Ripc°C/MBT

' Mpu rennepatype okpyxarousei cpeast 50 °C u npu PC max <100 mBr
AONYCKABTCA HAMPRXKEHHE MHEWAY KANNeKTopoM u 6a30i u MexAy KonnekTopoM

M IMMTTEPOM !

40
70

300
400
200
0,2

Voltage, V:
collector-base Ucg
MM25, MHZSA MI'1255
MM26, MM26A, MMN26b
emitter-base, Ugg
MMM25, MI'IZSA Mn2s6
MI26, MIM26A, MI266
collector-emitter (Rge= 0) Ucg max'
MM25, MMN25A, MMN25b6
MM26, MIM26A, MIM26b
Collector emitter pulse current, Icpy maxr MA
MM25, MMN26
MM25A, MM256, MM26A, MIM266

Power at collector, Pc 1,2 mW
Thermal resistance, Ry, °C/mW

' At an ambient temperature of 50 °C and PC max <100 mW the
allowable collector-base and collector-emitter voltages are as
follows:

MM25, MN25A, MIM256...60B MI25, MIM25A, MMN256.. .60V
MIM26, MMN26A, MIM266...100B MI26, MM26A, MMN266...100V
* INpu TeMneparype oxpy wiei cpeasl © 35 °C mowHOCTL *With the ambient temperature exceeding 35 °C, power PC is
PC BeiuncnaoT no dopmyne: calculated by formula:
PC max = 15—5:'“1‘3, BT, PC max = ]_sig_—_fﬂ,@,b_ mW.
S thic
le, mA mizs | I,,mA M0126
20 . 20
4 1% ] 12
{ e 18 = |10
16 10 16 038
14 08 14 . 06
| 108 (el ey
10 =} 0% 10 EES=T
8 T 8 TR Lz =02mA
f ! bl IB= 12mA g & ]
2 | ”C'f; 4 Z } UCE)V
00 6 005200 250302350 40450050 010203040 506070
I, mA M25A Ip,mA MI126A
20 } 20
18 10 09 8 [
gl =28 Ihle—=0
- 5 A
e =5
A g e e AL 2= 03 g4
e : | <3 =i
FrmEEn e J == 0.2
= . = I=01mA
b Y] e
el Uee, V 2 | Uge, ¥
Qa0 15200075 0300 35040 LSS 00 0l 22020305405 50 50070
ZdlbmA M1256 20 Ip, mA MN266
[ 0.7 05 e B | (0
ell=—05 7 —
15 e B i L0
8- i 7 8 T ] ‘ [3 =0/mA
6 ==t 1 i Ig=01mA 6> — Tunoebie gbIx0dHble Xapakmepucmu-
4 : : 4 == Ku & cxeMe ¢ o6wuM 3MUMmMepomM
2 | Uge. Y. Z etV Standard output characteristics for
Qs lliatss 2025 5 3023540 4550 0. 10 205305 40 506070 common-emitter circuit
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TpaH3UCTOpbI MANO MOLLIHOCTU HU3KOW YACTOThI
. Low-Power Low-Frequency Transistors

Ie. M ynzs . mn2ss e
ps |18.mA_ MN25. Mn236 e [ e flzezn = hate (tams =25+10°C)
; ' Bl l 81— Uea =207 Ie2SmA (M1257256) ]
e / fead] WA (51— Uoa =35V I¢=15mA (MN26-268)) |
20 e 20 1 g ] /1A
Uge=0/ ; A 1.4 3
| 15, 12 =1
1.5 Jai=t ; 10 T
VA /1/ 08 ==
10 /, JiH e / 0bF==—=
{/ ¥ 207 i 04 tams,°C
05 / 05 /A 60 40 20 0 20 40 60
7 44
A Use,V A7 Use,y 3aeucuMocmb omHOCUmMeENbHOU @eNUYUHBI KO-
dpduyuenma nepedayu moka e cxeme c 0b-
0 of 02 03 o ar 62 03 0% WUuM 3MUMMEPOM 8 PedCcUMe Mano2o cuHana
om memnepamypbl oKpycawoujeld cpeds!
Tunoeble @xo0Hble Xapakmepucmuku &
cxeMme ¢ obwuM 3MumMmepor Relation between relative value of curreni-
; o transfer ratio for common-emitter circuit in
Standard inpul characteristics for common- low-level signal operation and ambient tempera-
emitter circuit ture
il
Sbh (6 F(Ucs=20V) MN25...MN256
h(lg=25mA D MI25...M1256 : [¢=2.9mA & /p
HEREER X Taze 12 e Leso
) 12 = « o
16 N\ Ues =M | 1A = ot iy 100 Iegp (Eamb=25210%)
14 / L0 Upa =507
P 4 8
’!.g N 26 = ~—" «ZU (Mﬂ?&f;%&/’ﬁ.ﬂﬂz [
i W Urg =
08 Pt e | Yes ¥ Ao ngeA Mnzsie
06 // EQ /7!/6 ..[E = 1] A 0 30 40 30 70 ,’ =
Z ! -
S e e Eey e T o | FUs=3Y) _ Mnzs..n2es 10 4 /
JNFUTEnA) _  mngs... Mn2ss Te=(5mA] | | foud 50 Vi
IUCB" 5V ; h228 L] 4 II/ﬁme gg //'/
/
J P 3 /7] = 7
| 7 L0
z // = 2 7/ AT 05 4//
N 1 [ "| / 1 [R5 Y/
! { R = IV
f D> ‘ g | f 02/ Y/
7 | 7 L /
BEEEEEEERL | ) l Yea ¥ ol o
Ol g a3 e pn s aaa p ey 20 4«0 60 & 00 120 <20 0 20 40 60°
3aeucuMocmb omHocumensHol eenuyu- 3agucuMocmb OMHOCUMENbHOU  8eNnuYUHbI 3asucuMocmb omuocumensHou  eenu-
Hbl h-napamempoe om moka aMummepa h-napamempoe 0m HANPANCEHUA KONNEK- YuHbl 06pamMHO20 MoKa Konnekmopa om
mop-6asa memMnepamypel okpyxcawujel cpedsl
Relation between relative value of h-
parameters and emitter current Relation between relative value of h-para- Relation between relative value of col-
meters and collector-base voltage lector reverse current and ambient tem-
perature
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TpaH3ucTOpbl MASIOW MOLLIHOCTY HU3KOMW 4acCTOThI

Low-Power Low-Frequency Transistors

YKA3AHUWA MO NPUMEHEHUWIO
N BKCMNYATALUU

Uee max MasTh BBIBOABI AOMYCKAETCA HQ PACCTOAHUM HE MEHee 5 MM OT KOpNyca TPaH3uc-
Uee max (Rae =0) TOpa C npuMeHeHWeM cnupTo-KaHudonsHoro dnioca PKCn cocraea: kanudons 40%,
1.0 —~ [ : B ! cnupT aTunoebii 60%,.
08 | r ; \</2'<Q Maiiky norpyxeHueM B pacnnasneHHbli NpUNONH CneayeT Npou3BoAWTL He Bonee
P =0/>\!\ ‘ N 2...3 ¢, npu Temnepatype npunos He Bonee 260 °C.
06 : ' It I~ Maiiky npou3soAUTL NAANLHUKOM MOWHOCTLIO He Bonee 30 BT B TeyeHue He Bonee

5 ¢ npu Temneparype navku He Bonee 260 °C (kopnyc nasnbHMKA AONXKeH 6bITb
04 Rge k2 3aseMneH).

0103051 3§ 10 3050 100 300500

INSTRUCTIONS ON USE
3geucuMoCmb OMHOCUMENbHOU 8eNUYUHbI

Houbonbwez0 HANPANCEHUA  KOnnekmop- Solder the leads at a distance of at least 5 mm from the transistor case, using an
3mMummep om conpomuenexus e yenu 6asa- alcohol colophony flux ®KCn of the following composition: colophony — 409, ethyl
nummep alcohol — 60%

ok
Relation between relalive value of maximum It is allowed to solder the leads by dipping them into a melted solder for no

collector-emitter voltage and resistance in

i o
AT g rlT longer than 2—3 s, the solder temperature not exceeding 260° C.

Use a soldering iron of not higher than 30 W, and the soldering procedure should
last for no longer than 5 s, the soldering temperature not exceeding 260° C (the
soldering iron body should be grounded).

TpaH3ucTOopbl MANOW MOLLLHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

OBWMWE CBEAEHWUA

lepManmuesbie cnnaeHsle n-p-n TpaHiuctopsr M35, MIM36A,
MM37...MN376, MMN38, MMN38A npeaHaHayeHbl Ans paboTsl B pa-
AMOTEXHMUYECKOH annapatype W B QnNNaparype CBAM LUMPOKOro

NPpUMEHEHUs, B PAAUOBELLATENbHBIX NPUEMHUKAX, B CXEMAX ycune- @42
HUA NPOMENKYTOUHOH M HUIKOH YACTOTbI M B MMAYMLCHLIX CXEMAX. 2 \ :g.
OdopMneHne — B METANNUYECKOM rePMETUYHOM KOpnyce N &* £
C rubKUMKM BbIBOAAMMY, (G
TeMnepaTtypa okpyxatouleii cpeasi ot —60 go +60 °C, < B
Macca TpaHancTopa He Bonee 2 r. =D
s[s 4
A
GENERAL N AL
40
Germanium alloy n-p-n transistors MM35, MM36A, MMN37... !

MM376, MM38, MN38BA are designed for use in radio equipment
and communication equipment of wide application, in broadcast
receiver, in I. F. and L. F. amplifier circuits and in pulse circuit.

Mounting — in a metal sealed case with flexible leads.
Ambient temperature — from —60 to+60° C.

Transistor mass — 2 g, max.
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TpaH3uCTOpbI MA/IOW MOLLIHOCTU HU3KOMW YACTOThI

+  Low-Power Low-Frequency Transistors

OCHOBHbIE TEXHUWUYECKUWE AAHHBLIE
BASIC TECHNICAL CHARACTERISTICS
dnekTpuueckue napaMeTpsbl

Electrical Parameters

| 3HadeHun Pexumbl MiMepeHus
MapameTpsi OboiHaveHnn Value Measuring conditions
Parameter Designation | 6 e ‘” | 5 R o
He m'zuee ; He Donee UCBIVUEB 5 ‘ ‘E. e f' i
min | max ‘
Ob6paTHbii TOK, MKA:
Reverse current, (A
Konnektopa leso 30 - 5 — =
collector
IMUTTepa J lepo ‘ 115 ‘ — 5% - —
emitter | | | |
|
KoadduuueHT nepedayin Toka B cxeme \
C obuiuM 3MUTTEPOM B peXuMe Manoro | 1
curiana ha1e 1 1
Current-transfer ratio for common-emitter
circuit under low-level signal operations
M35 13 125 5
MI36A ; 15 45 5
Mn37 | 15 30 5
MM37A [ 15 30 15
MMN376 “ 25 50 15
MM38 | 25 55 5 ‘
\ \
MI38A ] 45 100 5 ‘
MpeaensHas yactora koadduumneHTa |
nepeaauu Toka, Mly ; fh21b ‘ 5 1 -
Cut-off frequency of current-transfer j
ratio, MHz ] ‘_ :
M35 ; ‘ - ‘ 0;5 =
| | { {
MM36A, MM37, MMN37A, MMN376 } - x 1 \ -
MM38, MM38A } i = i =
BbixoaHas NpoBOAUMOCTL B peXxuMe Manoro
curHana s cxeme c obwein 6asoii, MkC z hy2p j - 373 | 5 1 1
Output admittance in common-base circuit ; |
under low-level signal operations, us [ " |
ConpoTuenenue 6assl, Om !‘ Foob [ - ‘l 220 5 1 500
Base resistance, Ohm " |
EmkocTe Konnektopa, nd Ge — 60 : 5 — 500
Collector capacitance, pF |
KosdduuueHr wyma MM36A, ab ) F ‘ — | 10 | 1,5 [ 0,5 1
Noise factor, MIM36A, dB ( i | ‘
OneKTPONpoOYHOCTL KONNEKTOPHOro ‘
nepexoaa, B Ucg ‘ 0,05
Electric strength of collector junction, V
MM35, MMN36A, MM37, MI38 - 15 - -
MM37A, MMN376 ‘ — 30 - —
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TpaH3MCTOPBI MASOM MOLLIHOCTH HU3KOW 4aCTOThI
Low-Power Low-Frequency Transistors

npe.qenbm.le 3HAYEeHUA AONYCTHUMbIX PEeXMMOB 3KCNAyaTauuu

Maximum Values of Allowable Operating Conditions

HanpsaxeHue, B:

MeXAY KOMNeKTOPOM M 3MUTTEpoM
Uck max (Ree= 0; lamp <40 °C)
M35, MIM36A, MMN37, MMN38, MM38A
MM37A, MMN376
(tamb>40 °C)
M35, MM36A, MM37, MI138, MM38A
MM37A, MMN376
MexAay konnekTopoM U 6asoi Ucg max
(famb <40 °C):
M35, MM36, MM37, MM38, MM38A
MM37A, MN376
(‘nmb>40 OC)
M35, MM36A, MIM37, MM38, MM38A
MM37A, MMN376
Tok konnektopa, MA:
NOCTOAHHBIA I oy
umnynseHbiit lem max (leM max')
MouwHocTb Ha KonnekTope Pe q,’ MBT
'umbsss °C
lamp 60 °C

' CpeaHee 3HAUEHHE TOKA IMUTTEPA HE AOMIKHO npesbiwaTts 30 MA,
3navenne kodxhbUuMEHTa NEPEAAYM TOKA HE HOPMUPYETCA,

? [pwn nossbitueHuy TeMnepaTtypsl oT 55 go 60 °C npeaensHan senuumnHa
y 3akony. Mpu pasnennn

MOLLHOCTH TeR no
okpyxarouiei cpeast venee 6,7 10° H/n' npeaensHyto Benuumny

13
30

10

15

10

20

20
150

150
125

Voltage, V:
collector-emitter
UCE max (RBE= 0; rumbs40 °C)
MMM35, MIM36A, MI37, MI38, MM38A,
MT37A, MM376
(famb>40 °C)
MN35, MMN36A, MM37, MMN38, MIM38A
MM37A, MM376
collector-base Ucg max
(b <40:2C):
MM35, MMN36A, MMN37, MMN38, MM38A
MM37A, MM376
('umb>40 OC)
MMM35, MM36A, MIM37, MM38, MMN38A
MM37A, MN376
Collector current, mA:
direct Ic max
Pu|se ’CM max (IEM rnux‘)
Power at collector Pc 0,2 mW
'ombSSS °C
feab = 002C

'The emitter average current should not exceed 30 mA.
The value of the current-transfer ratio is not specified.

2 With the temperature rise from 55 to 60 °C, the maximum power
decreases according to the linear law. If the ambient pressure is
less than 6.7 - 10> N/m?, the maximum power is calculated by

MOUWMOCTH BLIMMCAAIOT nO dopuyne: formula:
P _ 85°C—tamb 3 _ 85°C—tamb
max = 0,3 °C/nBr MAX = 9.3 °C/mW
MI136A MA33MI37..MI38A M3, M 36A... MN376...
) Ig,mA 115,mA Ip.mA MHJBA Ip,mA MN3T7A /c mA HﬂJB
I TT T T T 1 T
018 14 / 0| s ”mum Ht) L wadpA [ 1]
016 f (2 / 7|V 5;,,4 JU 2w [ 20
0t )] (plee0L LAY sk 400/144 Zﬁéauf/ T 7/7/000/://1
ai 11158 [1/ Lol | g ai mﬂA et kﬁﬂﬁﬂm
008—H—t— g / s mpa | ,54,,’%0/” 7 s T 6pa |
i y e / /‘ 20 Ts= 100pAT 10T 700 O 400/1/;1
002 A / 3 v 7 10 £ | 5 4 ] 5 T
0017 02 001 02 03 0% 0 24681017040 & 8 12 U0 4 8 12 16 UpeV

Tunogbie @xo0Hble XapaKkmepucmuku & cxeme
¢ obwuM 3Mummepom

Standard inpul characteristics for common-emitter
circuit

Tunosbie ebix00HblE XapaKkmepucmuku e cxeMme
¢ obujuM 3Mummepom

Standard output characleristics for common-emitier
circuit
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TpaH3ucTOopbl MANIOW MOLLIHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

hase a) hate 8)
20 hate (Ig=ImA) hate (tamp=-2010°C)
18 14
16 1,2
4 // 10
12 08 v
10 [ 0644
08 I IE,mA tamﬁ,oc

0610152025 =50 -20 020 40 60

3agucuMocmb OMHOCUMENbHOU BENUYUHbI KO3(-
duyuerma nepedayu moka e cxeme C ob6UUM
IMUMmMepoM 8 pedxcuMe Mano20 cuzHana:

a) om moka 3Mummepa

6) om meMnepamypsi okpydicaloujed cpedsi

Relation between relative value of current-fransfer

Ucar)ce Icba, pA
Y (Rge=0) r
0 (8R)ce ("'B D /
,/
0.9 10’ ,/
\ Juap
08 \ /
4
10°%LA4
0.7 - o 0 vV tamd,uc
86X 0 10 203040 50

06
10°'10° 10" 102 10°

3asucumocmb omHocumens-
HoU eenuyuHbl npobueHo20

3asucumocmb 06pamuozo mo-
Ka kKonnekmopa om memMmne-
pamypbl okpyxcarwed cpe-

HANDANCEHUA  Konnekmop- Obl

3Mummep om conpomuene-

Hus e yenu 6aza-3Mummep Relation between collector
reverse current and ambient

Relation between relative value
of collector-emitier break-
down voltage and resistance

temperalure

ratio for common-emitter circuit in low-level signal in base-emitter circuit
operation and:
a) emitter current;

6) ambient temperature

YKA3AHWA NO NMPUMEHEHWIO
n SKCrNYATALUUU

INSTRUCTIONS ON USE

Solder the leads with a 30...40 W soldering iron for no longer
than 5 s, a reliable heat abstraction shall be provided between the
solder joint and transistor case.

MaaTe BbIBOALI cneayeT nasnbHUKOM MowHocTeio 30...40 Br
He Bonee 5 ¢, npyu 3ToM AonxeH BbiTh obecneveH HAAGXKHbBIN Tenno-
OTBOA MeXAYy MeCTOM NAWKW M KOPNycoM TPaHIMcTopa.

PekoMeHAyeTCA 3KCnNyaTMpPOBATHL TPAHIUCTOPbI B AWANA3OHE
Temnepatyp —50...455 °C npu MOUHOCTM HA KonnekTope A0
0,7 Pc max» Hanpaxeuuu ao 0,7 U, .. u npu ToKke KonnekTopa
Ao 0,9 ’CM max*

It is recommended to employ the transistors within a tempera-
rature range from —50 to 4-55° C, the power at the collector being
0.7 Pc max Voltage up to 0.7 U, ., and collector current up to

0.9 IeM max-
AonyqueTcn MCNONb3OBAHUE TPAH3UCTOPOB NpU TeMmnepartype

70 °C, npu 3ToM OTKNOHEHWE OT HOMMHAMbHbLIX BEUUYUH INeKTPU-
4YeCcKMX NApaMeTpoB HACTOAUMM CTAHAAPTOM He YCTAHABMMBAKOTCH;
NpU 3KCNNyaTAuUU TPAHIUCTOPOB B YCNOBUAX ycKopeHWH Gonee 2 g
TPAH3UCTOPbI HEOBXOANMO KPenuTh 3a KOpNyC.

It is allowed to operate the transistors at a temperature of
70° C; the deviation of the electrical parameters from the rated
values is not specified by this standard; if the transistors operate at
accelerations above 2 g, they should be secured by the case.

TpaH3ucTopbl MAnoi MOLLHOCTH HU3KOM YacTOThI
Low-Power Low-Frequency Transistors

P42
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OBLWWE CBEAEHWUA

lepMaHueBble cnnasHble p-n-p Tpaxuctopsl MM39, MM396,
MI140, MM40A, MI41, MMN41A npeaHasHayersl ana paboTbl B cxe-
MAX YCHIEHMS HU3IKOW 4acToThl M B MMAyNbCHbIX (kpome MIM39B)
cXeMax annapartypbl WMPOKOro MpUMEHEeHUA.

Odopmnenne — B METANNMYECKOM
C ruBKUMH BbIBOATMY,

repMeTHYHOM Kopnyce

TemnepaTypa okpyxatouie# cpeasl ot —40 ao +70 °C.

Macca Tpauaucropa He 6onee 2,5 r.

TpaH3ucTOpbl MANOW MOLLIHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

GENERAL

Germanium alloy p-n-p transistors MM39, MM396, M40,
MI140A, MIM41, MIMN41A are designed for use in L. F. amplifier circuits
and pulse circuits (except MIN396) of the equipment of wide appli-
cation.

Mounting — in a metal sealed case with flexible leads.

Ambient temperature — from —40 to +70° C.

Transistor mass — 2.5 g, max.

OCHOBHbIE TEXHUYECKUE AAHHBLIE
BASIC TECHNICAL CHARACTERISTICS

DneKTpuuyeckue napaMeTpsl

Electrical Parameters

; 3HaueHus ; Pexxumsl usmepenun
TlanarerTpel OboHadenna Value % P‘lre?sruriAniicondivion:
Parameter Designation { He MeHee ne Gonee (T
‘, : yca; UCEB IE, mA f, kHz
| min max
O6paTHbIf TOK, MKA : ‘
Reverse current, yA: |
KonnekTopa: lcso 1 — 15 5 — ‘
collector: f , 1
3MUTTEpA: lepo - 30 | 5 o3 |
emitter: ‘:
KoadpuumueHT nepeaayu ToKa B cxeme
C o6WMM IMUTTEpPOM B peXuMe Manoro
curHana h21e 5 ! 1 1
Current-transfer ratio for common-emitter :
circuit under low-level signal operations i
MM39 12 —
MM396 20 60
M40 20 40 f;
MM40A 20 40 ;
MM41 30 60 |
MMN41A 50 100
MpeaensHas yactoTa koadpduumeHTa
nepeaayu Toka, My fha1b 5 1
Cut-off frequency of current-transfer
ratio, MHz
MM39, MN396 0,5 - -
M40, MM40A, MIM41, MM41A 1 - —
EMKOCTb KONNeKTopHoro nepexoaa, n® (6 — 60 5 - 500
Collector-junction capacitance, pF i
BbiXOAHQA NPOBOAMMOCTb B peXuMe MAnoro
curnana, mkC hay — 3;3 S 1 1
Output admittance under weak signal
conditions, uS
Conpotusnenue 6aisi, Om Tosb | - 220 S 1 500
Base resistance, Ohm { !
Koadpduumnent wyma MM396, ab | F — 12 | 135 0,5 1
Noise factor MI395, dB ‘. ; , |
1 | |
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TpaH3ucTopbl MQNOW MOLLHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors

npenem,m,le 3HAYEeHUA AONYCTUMbBIX PEXUMOB 3IKCNAyaTaAUUKU

Maximum Values of Allowable Operating Conditions

HanpaxeHue, B: Voltage, V:
MEXAY KONNEKTOPOM U IMUTTEPOM U MeXAY collector-emitter and collector-base,
KonnekTopom u 6ason
noctoaHHoe Uce maxs Uch max’ direct Uce max Ucs max:
MIM39, MMN396, M40, Mn41 MIM41A 15435103 MM39, MMN39b6, MIM40, MMN41, MMN41A
MIM40A 30254203 MIM40A
nukosoe Ucem max: YcaM m peak Ucem max » Uce
MM39, MM396, Mn40 Mn41 MM41A 20358152 MIM39, MM396, Mﬂ40 MM41, MM41A
MT149A 30328203 MIM40A
MeXAy 3MuTTepoM U 6a30i Ugg max emitter-base Ugg nax
(tamp = —60...470 °C) 5 (tamb = —60...470 °C)
Tok konnekTopa I maxr MA: Collector current Ic ... MA:
B peXuMe nepekntoueHus’ 150 at switching'
B peXxume ycunenua's ? 20 at amplification', 2
MowHocTe Ha kKonnekTope Pc o ¢ MBT Power at collector Pc . ..% mW
tamb = 55 °C 150 b= n52C
famb =702C 75 tamb.=270.2C
' 3nauenmne ko3hPUUMEHTA NEPEAa N TOKA HE HOPMHPYETCA. ' The value of current-transfer ratio is not specified.
& ::ope:nee 3HAaveHMe ToKa 3MUTTepa 3a | € He AONIKHO npessILLaTE *The average emitter current per second should not exceed 40 mA.
MA.
*TIpu OTCYTCTEMM 3ANHPALOLLErO CHELLEHHA CONPOTHBNEHHE B LENW *If cut-off bias is absent, the resistance in the base-emitter circuit
Gasa-3MuTTEp He nomKHO npesbiwate 10 kKON, should not exceed 10 kOhms.
“lamb <40 °C “lamb <40 °C
*lamb=>40 °C *lamb=40 °C
* Mpu nossiwenun Ternepatypel 55...70 °C aonycruMan MOLHOCTE * With the temperature rise from 55 to 70 °C, the permissible
TCA no i Y 3QKOHY. power decreases according 1o the linear law.
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TpaH3uCTOpPBLI MAJSION MOLLIHOCTU HU3KOMW 4YACTOThI

Low-Power Low-Frequency Transistors
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Relation between relative value of
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Relation between relative value of
collector-emitter breakdown voltage

e

bient temperature

and resistance in base-emitter circuit

YKA3AHWA MO NMPUMEHEHUIO
U SKCNNYATALUU

BblBOALI pekOMeHAYeTCA 3aKpennaTb HA PAccToAHUM He Bonee
15 MM oT Kopnyca.

MaaTe BbLIBOALI CNeayeT NAANBHUKOM MOWMHOCTbIO He Bonee
30BT & TeyeHue He Bonee 5 c.

Maiiky norpyxeHnem B pacnnasneHHbIi NPUNOH C TeMNepaTypon
He 6onee 285410 °C cneayeTt npoussoauTh B TeyeHue He Gonee 5 c.

MunuranbHoe paccTosHue oT MecTa u3rnba BbIBOAOBE A0 Kopnyca
npu MoHTaXe 3 MM. MUHUMANbLHOE paccToAHUe OT Kopnyca Ao MecTd
naiku npu MoHTaXe 5 MM. [laiika TPAHIUCTOPOB MOXET npous-
BOAUTHLCA € NpuUMeHeHueM $nioca creayrowlero cocTaea: KaHupons
40%,, aTunoestit cnupt 60%. MNepea naiikoi HeobxoaUMO NPOTUPATL
BbIBOAbI CNUPTOM.

Kareropuuecku sanpewaerca:

Npu 3aNMBKE TPAHIUCTOPOB KOMNAYHAQMM, NEHONNACTAMM,
NEeHOPEeIUHOH U Ap. NPeBbIWATL TEMNEPATYPY OKpyXaroluen
cpeabt 6onee 70 °C;

NpU NONUMEPUIAUUM AONYCKATL MEXAHWYECKUE HArpy3KM Ha
BbIBOABI,

INSTRUCTIONS ON USE

It is recommended to secure the leads at a distance of not more
than 15 mm from the case.

Solder the leads with a soldering iron of 30 W, max, for no
longer than 5s.

Soldering may be accomplished by dipping the leads into a
melted solder at a temperature of not higher than 285+4+10° C for no
longer than 5 s.

In mounting, the minimum distance from the point of bending
of the leads to the transistor case is 3 mm. In mounting, the minimum
distance from the case to the solder joint is 5 mm. In soldering the
transistors use the flux of the following composition:

colophony — 409, ethyl alcohol — 60%. Prior to soldering, be
sure to wipe the leads with alcohol.

In filling the transistors with compounds, foamed plastics, foam
rubber, the ambient femperature should NEVER exceed 70° C;

in polymerization, mechanical loads in the leads are not allowed.

TpaH3ucTOopbl MQNOW MOLLIHOCTU HU3KOW YACTOThI
Low-Power Low-Frequency Transistors
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TPGH3MCTOPbI Manomn MOLLIHOCTHU HU3KOMN 4YacCTOThI

Low-Power Low-Frequency Transistors

OBWWE CBEAEH WA

lepMaHuesble NNOCKOCTHble p-n-p TpaHucTopbl MIM42. ..
MI42b npeaHasHayeHbl AnA paboTkl B CXeMAX YCUITEHUA U reHepu-
poBaHua konebaHui B AnanasoHe Yactor Ao 1 MIy B cxemax nepe-
KNIOYEHUA U B APYrUX UMNYNbCHbIX CXEMAX annaparypbl WHPOKOro
NpUMEHEHMUA.

Od)opnneuue — B MeTAnNM4YecKoMm repMeTM4HOM Kopnyce C rub-
KWMU BbIBOAAMMU,

TemnepaTypa okpyxatolen cpeabl ot —60 ao +70 °C.
Macca TpaHaucTopa He Gonee 2 r.

GENERAL

Germanium junction p-n-p transistors MI42...MlM426 are
designed for use in amplifier and oscillator circuits at frequencies
up to 1 MHz in switching circuits and in other pulse circuits of equip-
ment of wide application.

Mounting — in a metal scaled case with flexible leads.
Ambient temperature — from —60 to +70° C.

Transistor mass — 2 g, max.

OCHOBHBIE TEXHUWYECKUWE AAHHBIE
BASIC TECHNICAL CHARACTERISTICS

neKTpUUecKue napamMeTpsl

Electrical Parameters

E 3HaueHun Pexumbl uimepenun
Mapamerpst ObonaueHua Value Measuring conditions
i Parameter " Designation He Menee ue Gonee Uck; Urca: IC; I*E: 1**g,
] min T U**gp, V mA
ToK KONNeKTopa 3aKpbITOro TPAHIUCTOPA, MKA ley - 25 15; 05%* -
Collector current of off-transistor, A
CraTtuyeckuit koapduuMeHT nepeaayu Toka ha1e 1 10
Static current-transfer ratio
MI42 20 35
MI42A 30 50
MM426 45 100
MpepenbHas YactoTa koadpduumneHTa nepeaayu Toka, My fha1b 1 - 5% 1
Cut-off frequency of current-transfer ratio, MHz
Hanpaxenue B pexuMe HacbiweHus, B:
Saturation voltage, V: ‘ 1‘
MeXAy KONNeKTOPOM W 3MUTTEpPOM UcE sat = 0,2 - 10515
collector-emitter i
( i ;
Mexay 6a3oi U IMUTTEpOM Uggsat | — 0,4 — 10;:1%*
base-emitter |
Bpems nepekntoyeHus, MKC Iy 15 10
Switching time, us
MM42 — 259
MM42A | — 1,5 ’
MM426 { = 1 [
lMpepensbHble 3HAYEHUA AONYCTUMbIX PEXHWMOB 3KCNNyaTaunm
Maximum Values of Allowable Operating Conditions
(tamp = —60...+70 °C)
Tok, MA: Current, mA:

KONNeKTopa UMNynbCHbli ey max

3muTTepa (cpeaHee 3HauveHue) lg o
Hanpsxenue, B:

MeXAY KONnneKTopoM u 3MUTTepoM Uce may®

MexAy konnekTopoM u 6a3on Ucp max

MowHocTe Ha konnekTope P .., MBT
tomb = —60...+45°C
1 =020

amb

' Mpu nossitenun TennepaTypet o1 45 go 70 °C MowHoCTE

TCA no 1y 3QKOHY.

? Ipu oTcyTcTEMM 3anuparoutero crelyenua RBE<3 kOm.

150
30

15
15

200

45

collector pulse IcM max

emitter (mean value) /g o,
Voltage, V:

collector-emitter Ucg max’

collector-base Ucp max
Power at collector Pc .,', mW

tamb = —60...4+45°C

b —=1702C

' With the temperature rising from 45 to 70 °C, the power decreases
according to the linear law.
?If there is no cut-off bias, REE<3 kOhms.




TpaH3ucTopbl MANON MOLLIHOCTU HM3KOW YACTOThlI

Low-Power Low-Frequency Transistors
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Static characteristics for common-emitter circuit
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Relation between relative value of
h-parameters for common-emitter
circuit and ambient temperature
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MeHeHusa h-napamempos om Ha-
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Relation between relative value of
h-parameters and collector-emitter
voltage
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Relation between relative value of
collector-emitter breakdown voltage
and resistance in base-emitter cir-
cuit

YKA3AHWA MO NPUMEHEHWIO
N IKCNMNIYATALNU

MaaTe cneayeT nNQANbHMKOM MOWHOCTBIO He bGonee 30 Br
B TeyeHune He Gonee 5 c. MNaiiky norpyXeHueM cneayeT Npou3BOAKHTL
B TeueHue He Bonee 5 ¢ B pacnnaeneHHbIR NPUNOK C TeMNepaTypon
He Bonee 260+10 °C.
Mpwu naitke naanbHMKOM AomXeH BbiTh obecneuveH HAAEXHbIM
TENNOOTBOA MeXAy MEecTOM NANK¥ W KOPNycoM TPAH3UCTOPA.

Mepea naitkon HeoBXo0AWMO NPOTMPATL BbIBOAbI CMUPTOM.

leads into a melted solder at a temperature of not higher than
260+10° C for no longer than 5 s.

INSTRUCTIONS ON USE

Solder the transistors with a soldering iron of 30 W, max, for

no longer than 5 s. Soldering may be accomplished by dipping the

Prior to soldering, be sure to wipe the leads with alcohol.




TpaH3UCTOpb! MAJSION MOLLIHOCTU HU3KOMW YACTOTbI

Low-Power Low-Frequency Transistors

Mpu BKNIOYEHWUM TPAHIUCTOPA B 3NEKTPUYECKYHO Lenb, HAXO-
AAWYIOCA NoA HanpaxeHueM, 6azoebii BbIBOA HEOBXOAUMO NpuUcoe-
AMHATL B CXeMy MepBbIiM M OTKNIOYATL NocneaHnM. PaboTa TpaHauc-
Topos B pexume ,,06opsaHHoi 6asbl* (T.e. Nnpu oTcyTCTBUM conpo-
TuBNeHUa B uenu 6Qa3a-3MUTTEp) KATEropu4ecku 3anpeLaeTcs.

MMalika TPAH3UCTOPOB MOXET NPOM3BOAUTBLCA C NPUMEHEHUEM
¢nioca cneaylouero cocrasa: kawudons 40%, 3TUNOBBIA CnupT
60%.

Mpyu MOHTAXe TPAH3IUCTOPbLI AOMKHbI BbITh XKeCTKo 3aKpensneHb!
30 kopnyc. BbiBoabl peKoOMeHAyeTCA 3AKpennaTb Ha PACCTOAHWK
He Bonee 15 MM oT Kopnyca.

MunuManeHoe paccrtosHue ot MecTa urnba ebiBOAOB A0 KOpnyca
npu MoHTaxe 3 MM. MUHMManNbHOE PACCTORHUE OT KOpNyca Ao MecTa
Naiku Npu MOHTAXe 5 MM.

lpu 3anueke TpPaHIUCTOPOB KOMNAYHAQMM,
MEeHOpeIMHOM U T.A. TeMNepaTypa OKpyXarouweh cpeabl He AONKHA
npeesbiware 70 °C.

Mpu nonuMepusauuu He AONYCKAKOTCA MEXAHUYECKUE HArPY3KM
Ha BbIBOABI.

neHonnacramum,

Mpu 3kcnnyaTauum TPAHIUCTOPOB He AOMKHO OAHOBPEMEHHO
AOCTUraThes Bonee OAHOrO M3 YKA3AHHBIX NpPeAenbHo-AONYCTHMbIX
3HQYeHUH napaMeTpos.

MHTeHcuBHOCTL OTKA30B (1) B TeveHMe rapaHTuitHon HapaboTku
~ pexumax aomxHa 6biTh He Bonee 4 =2°10-% 1/u.

When connecting the transistor to an energized electric circuit,
see that the base lead is the first to be connected to the circuit, and
the last, to be disconnected. NEVER use the transistors under the
“broken base'’ conditions (i. e. when there is no resistance in the
base-emitter circuit).

When soldering the transistors, use the flux of the following
composition: colophony — 40%, ethyl alcohol — 60%.

In mounting, the transistors shall be reliably secured by the
case. It is recommended to secure the leads at a distance of not more
than 15 mm from the case.

The minimum distance from the point of bending of the lead to
the case is 3 mm. The minimum distance between the case and the
solder joint is 5 mm.

In filling the transistors with compounds, foamed plastics, foam
rubber, etc., the ambient temperature should not exceed 70° C.

In polymerization, mechanical loads on the leads are not al-
lowed,

In operation of the transistors, more than one maximum allo-
wable value of the parameters is allowed. The failure density (1)

during guaranteed period should not exceed /=2-10-% 1/h.

TpaH3uCcTOpPLI MANOW MOLLHOCTU HU3KOW HACTOThI

Low-Power Low-Frequency Transistors
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OBWMWE CBEAEHWA

KpeMHuerble cnnasHble n-p-n Tpauauctopsl MM111, MM111A,
MM1116, MMN112, MM113, MMN113A npeaHasHadeHbl ana paboTsl
B CXEMOX yCUNeHUA KoneBGaHWil HM3KOW 4ACTOTLI U B APYTMX pPaguo-
TEXHUYECKMX U 3NEKTPOHHbLIX CXEMAX annapaTypbl WHPOKOro npu-
MEHEeHMUs.

Odopmnenne —
C rHBKMMU BbIBOAGMM.

B METQN/IMYEeCKOM repMeTU4YHOM Kopnyce
TeMnepaTypa okpyxatouien cpeasl or —55 ao +100 °C.
Macca TpaHsucTopa He Gonee 2,5 r.

GENERAL

Silicon alloy n-p-n transistors MIM111, MM111A, MI1116,
MM112, MM113, MIM113A are designed for use in low-frequency
amplifier circuits and in other radio and electronic circuits of equip-
ment of wide application.

Mounting — in a metal sealed case with flexible lead.

Ambient temperature — from —55 to 4+100° C.

Transistor mass — 2.5 g, max.




TpaH3MCTOpbI MANIOH MOLLIHOCTU HU3KOW 4aCTOThbI

Low-Power Low-Frequency Transistors

OCHOBHbIE TEXHUWYECKUE OAHHDLIE
BASIC TECHNICAL CHARACTERISTICS

3neKTpUUeckue NnapaMeTpebl

Electrical Parameters

3HaueHun PeXuMbi HIMEPEHHR

Mapamerpsi OB6onayenun i Value Measuring conditions
| § . |

Parameter Designation | e menee ne Gonee

Uce: U*EB,
: CB Y EB IE-mA f KHz
min max

OB6paTHbIf ToK, MKA: .
Reverse current, y/A: !
|

Konnektopa lco ‘ { ”
collector %
MM111, MMN1116 ’
MM111A

MM112, MA113, MO113A ' ‘ - | 3 5

3MUTTepa leso 3 | 3 % = i

emitter
KoadduuueHT nepeaayn ToKa B cxemMe { | |
c oBWMM IMUTTEPOM B peXnuMe MAnNoro

| f |
curHana h21e ‘ | 5 1 | 1
‘ i -

Current-transfer ratio for common-emitter

circuit under low-level signal operations { [

| |

MA111 | leaidoie e o |

MM111A ‘ 100 i3 b ‘

MM1116, MN112, MO113 By sae e ys | | |

MM113A I i3S 105 | ' ‘
‘ |

MNpeaensHas 4ACTOTA KOIGPUUMEHTA ‘ f | 1 |
fra1b | | ‘ 5 : 1 ‘
Cut-off frequency of current-transfer t \ l ‘ } ‘
ratio, MHz t | [ |

nepeaavu Toka, My

MM111, MA111A, MM1116, MM112 ‘ ‘ 050 = | _ } -
MM113 ; : 1 — i | -
MM113A

Kosdduument wyma MM111A, ab | F 18 15 0,5 i 1

Noise factor MM111A, dB 43

BeixoaHas NpoOBOAMMOCTb B pEeXUME Manoro

curHana B cxeMe ¢ obwmum 3MuTTepom, MKC hy3e - 2 ‘ 5 1 | 1

Qutput admittance for common-emitter { 1

|

%
circuit under low-level signal operations, S | | : i
|

KosdpduumeHT o6paTHOM CBA3N NO

HQNPAXEHUIO B PEXUME MANOro curHana w
B cxeMe C ODLWMUM 3MUTTEPOM hi2e — | 3:.10-3 5 )[ 1 1
Voltage feedback factor for common-emitter '

circuit under low-level signal operations
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TpaH3ucTopbl MANOW MOLLIHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

I"IpeAeanhle 3HAYEeHUA AONYCTUMBLIX PEXUMOB IKCNNyaTauuu

Maximum Values of Allowable Operating Conditions
(tamp = —55...+100 °C)

Hanpsaxenue, B:
MeXAy KonnekTopom u aMuTTepoM Uce o'
MM111, MMN1116
MM111A, MMN112, MMN113, MMN113A

MexAy KonnekTopoM u 6a30i Ucp max
MM111, MN1116
MM111A, MMN112, MM113, MM113A
Mexay amuTTepoM U 6a3oit Ugp oy
Tok konnekTopa MA:
NOCTOAHHBIN e 0.2

UMNYNbCHbIA ey max ®

MowHocTe Ha KonnekTope P oy MBT

'umbs7o eC3 %0
tams = 100 °C
' Mpu oTcyTcTaum parouiero cm conporT B uenu

6a3a-3MUTTEP He AONKHO npesbiaTh 2 KOM.

13 ey

Ta nepea TOKQ HE HOPMMPYeTCA.
* Cpeanee anauenne Toka amuTTepa 3a 1 € HE AOMKHO npesbiluaTh 20 HA.
* Mpu nossiluennn Ternepartypsl o1 70 Ao 100 °C MOWHOCTL CHMKAETCA

No NMHEHHOMY 3AKOHY.

20
10

10

20
100

150
60

Voltage, V:
collector-emitter Ucg oy’
MM111, MMN1116
MIM111A, MMN112, MM113, MMN113A
collector-base Ucg max

MM111, MMN1116
MM111A, MMN112, MN113, MMN113A
emitter-base Ugp max
Collector current, mA:
direct I o’
pulse Icym max ?
Power at collector P o0 MW
famb <</ 0:2C%
tamb = 100.9C

*If there is no cut-off bias, the resistance, in the base-emitter
circuit should not exceed 2 kOhms.

*The value of the current-transfer ratio is not specified.
*The average emitter current per second should not exceed 20 mA.

*With the temperature rise from 70 to 100 °C, the power decreases
according to the linear law.

Date h
7} Lte U= ImA) h (tams=25410%)
;r /~20 10| 2 | L
1’2 / 5 18 guc
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0SS, —hazel ]

10 g -h 228
09 I¢,mA 06 ‘hueu.e 11 tams, %

055810515 ~60-40-200 20 60
3aeucumocmu  omHocu- 3aeucuMocmu  omHocu-
mensHOU @enuYuUHbl KO- menbHoUu eenu4uHbl  h-
appuyuesma nepedayu napaMempoe om memne-
moKa & pedxicuMe Manozo pamypbl  okpyxcaroujel

cu2Hana e cxeme ¢ 06- cpedsb!

WumM 3MummepoM om mo-
Ka aMummepa

Relation between relative
value of current-transfer
ratio in low-level signal
operation in common-emit-
ter circuit and emitter
current

Relation between relafive
value of h-parameters and
ambient temperature

IEBH U BR)CE
) T €t BT | | e o)
1 NRNNE!
V. \ \
10! 4 098 \
5 “HHe0 )
las i WX
/ 094 N
’0'7 / N
L i 092
m’Z tamﬁ, (4 0.30 RBE,KQ
=60 -200 20 60 07 0° 10
3aeucumocmb  omHoCu- 3aeucumocmu  omHocu-

menbHoU eenuyuHbl 06- meneHoU eenuyuHbl npo-

pPAmHO20 mMoKAd Konnek-
mopa om memMnepamypbi
oKpyxcawoujeld cpedst

Relation between relative
value of collector reverse
current and ambient tem-
perature

6UBHO20 HANDAMCEHUA KON~
nexmop-3Mummep om co-
npomuenexus e yenu 6asa-
3Mummep

Relation between relative
value of collector-emitier
breakdown voltage and
resistance in base-emil-
fer circuit
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B , TpaH3MCTOPbLI MANOW MOLLIHOCTM HU3KOW 4aCTOThI
' . Low-Power Low-Frequency Transistors
m
= Ir,mA M mA .[‘-, ITM MITITA £ Ie.mA MG
22 L /' 0/'7"7’284 18 , I Lhye20 20 ha1e =P
AN EAT IR N i s P %6m
8 : 084 | N e T 05mA 16 REBZal
16 \ b1 I 1 N ! L 05mA 14 Upe=3¥ - ;
t fa 10 N = 2N =030/
7 N CEATT ; % G NP
10 " ; q0 s N--{8 L= ams
; s Pbe SN
b =TT ‘2 — :
; I 3 = :
[c"é 4/ 15 =074 Jats gelaz AL i ]zzr N Tl
[ | | Ues A
U‘;la.]mA 0810%0] [ 4 | 8 [12]16 Ueey 35 i %,%aznleAaamA | ‘%I" ‘|Z3 HBI 0, [f 8; Bl
1 = L m. L A 3 +
Uep lﬂ‘z I gi - / ’-—[5,-ﬂlm,4 1/55'0.3""‘”['3-”.—/ 0z ,ﬂ——P
03+ Ueg=0 JARF Y o L e i P i == G4 . 020mA T ~005m;
O Ts7 L - 7 04riA| U"“; BBl U:IB'"A oS- sV b ‘ormﬁ
0-5 et U Y %ﬂ ; Uy Ueg,V 03”7"07',"4 UE 0’5 [ Ufa,ﬁl’ 0%0mA ﬁmﬂ_;m
mA 1211}3 04 0245310;2;4;513y mA 06 04 02 0/23045578V mA 03[02 0 02468/0/2/4/”
8 (13 Uee
) I, mA NfHIIZ - Ic‘,n%A] 7/7[//13 i [c,iln/? I»1]/7//3/1
20 E 18 18 L
18 ,72 E-Jg \ gllb'mA hp1e=30 N L / 0,18mA ate
16 g 161 [‘4}]’3'? ;Z Nee™d 4 |~ 05mA ;z \\Ucﬁ- 0 ’4’/0/5‘%,;’
14 \U[; =]l} ; 0321;74; A 12 12 Gemd 12 \\ 1244 //'U.’Zm
12 N 2T pos 7] N—H ! 10 N A 010mA ——
10, \\ g —0.25mA 8 \ 8 ——0.3mA 8 \, 8 e 008mA
3 N T g __020mA 5 02mA| ; N 41 006mA
5 Nanda 0l5mA E=Sanmr AL NI, [T T oeimA
I N\ \0omAy o) 4 N4 lg=0imA| | 4 NG .
C4 N & Py 2 \ 7 . Ip=002mA
rz \ Iz=005mA 0 \'g DR IEEEE|
0 laalels[ala] oA 06| 04 02(0] |2 | % | 6 el (pqMemA012008[004[0] [2 [4 [ 6 UV
os[03[0zorfo| [2 [ 4 [6vzv | a1
01 et 02 02 02 2
i gg ; Ueg 103 7 8 03125 i
8103} Upg=01—1-1= B4ty = 2 o8 g
gg. {jc{Lr'— B 4 =005 mA 05 Ups=0] 15 Is =0imA gg- ‘5"1/; ?51 ‘-’{4’1’(’& [p=007mA
14 06 L. ZmA| (6 -t % 006mA
VmA 1 DIJI D’ U V /// EB.VT Uijm} .D'IHTIAI I_ V UEE; 0’[]4 P 1-1—
) e 12346;55781/ mA 06 [04 02 012335573V mA 012 ?08 17.04[/!2-345578V
B CE 3 UCE

Tunogble cmamuyeckue xapakmepucmuku 8 cxeme ¢ 06WuM 3MumMmepor
Standard static characteristics for common-emitier circuit

YKA3AHUA MO NMPUMEHEHUIO
U SKCIIJTYATALIUU

MasTh CnedyeT NAANbHUKOM MOLIHOCTblO He Bonee 30 BT
8 TeyeHue He Bonee 5 ¢ NubO NOrpyXeHueM B pacNAABNEHHbIN Npu-
no# ¢ Temnepatypoit He Gonee 285410 °C Ha 5 c.

[MasTbs MOXHO C NpUMeHeHWeM GNIOCA cneaylolero cocrasa:
kanudons 40%, aTunossin cnupt 60%.

Mepea naiikoit HeoBXOAUMO NPOTUPATH BBIBOALI CMMPTOM.

BbiBOAbI TPAHIMCTOPA NPU MOHTAXE PEKOMEHAYETCA 3AKPennaTh
Ha paccTosHuu He Bonee 15 MM oT Kopnyca.

MUHUMQNbHbIE PACCTOAHUA NPH MOHTAXE OT MecTa uarnba sbi-
8OA0B A0 KOPNyca — 3 MM M OT KOpNyca AO MecTa naiku — 5 MH.

PaboTa TpaHaucTopos B pexume ,,0BopsaHHoi Basbi™ (uenb
6a3bl PA3OMKHYTQ NO NOCTOAHHOMY TOKy) KATeropu4ecku 3anpe-
WiaeTcA.

MpH 3anMBKEe TPAH3UCTOPOB KOMNAYHAQMM, NEHOMNACTAMM, Ne-
HOPEIMHON W T.A. TEMNEpaTypa OKPYXaioleh CpeAbl He AOMXHA
npessiwars 100 °C. Mpu nonuMepu3auun He AONYCKAIOTCA MEXAHHU-
YecKMe HArpy3Ku Ha BbiBOAbI. :

INSTRUCTIONS ON USE

Solder the transistors with a soldering iron of 30 W, max.,
for no longer than 5 s, or by dipping into a melted solder at a tem-
perature of not higher than 2854110 °C for longer than 5 s.

In soldering ,use the flux of the following composition colophony
— 40%, ethyl alcohol — 60%.

Prior to soldering, be sure to wipe the leads with alcohol.

In mounting, it is recommended to secure the transistor leads
at a distance of not more than 15 mm from the case.

The minimum distance between the point of bending of the lead
and the case is 3 mm, and that between the case and the solder
joint is 5 mm.

NEVER use the transistors under the “broken base' conditions
(base circuit is broken for direct current).

In filling the transistors with compounds, foamed plastics, foam
rubber, efc., the ambient temperature should not exceed 100°C.
In polymerization, mechanical loads on the leads are not allowed.
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Low-Power Low-Frequency Transistors

TpaH3nCTOpb! MANOW MOLLLHOCTU HU3KOM YACTOThI

OBWUWE CBEAEHWA
KpeMHMeBbIe NNOCKOCTHLIE P-N-p HW3IKOYACTOTHbIE MANOLWYMA-
@42 :g. wue TpaHuctopbl MIM114...MM116 npeaHasHayeHsl Ana paboTbi
\ Q. B yCUNUTENbHLIX U FEHEPATOPHbLIX CXeMAX annapaTypbl LWHPOKOro
Vel NPUMEHEHHA.
o r OdoprMnenne — B METANNMYECKOM FrEPMETUYHOM KOpnyce ¢ rmb-
Al YY) | ) KWMU BLIBOAAMM.
ASYRSY i} Temnepatypa okpyxatouiei cpeabl ot —60 ao +100 °C.
& N Macca TpaHiucTopa He bonee 2,5 r.
N -
8 40 GENERAL
Silicon junction p-n-p low-frequency low-noise transistors
MM114...MMN116 are designed for use in amplifier and oscillator
circuits of equipment of wide application.
Mounting-in a metal sealed case with flexible leads.
Ambient temperature — from —60 to 4100° C.
Transistor mass — 2.5 g., max.
A% OCHOBHBIE TEXHUWYECKUE OJAHHBLIE
BASIC TECHNICAL CHARACTERISTICS
DneKTpuyeckue napaMeTpsbl
Electrical Parameters
3uaueHun Pexumbi uimepeHna
Mapanerpsi OBasuacenine Value Measuring conditions
Parameter Designation =4 8o s RIS
i He T!HEE He nee UCB 'VU EB. ’E' = r. KHz
; min max
1 2 3 4 ‘ 5 6 7
‘ |
O6patHbii Tok, MKA ‘
Reverse current, (A
Konnektopa lceo
collector
MM114 - 10 30 — o
MM115 - 10 15 | - o
|
MI116 - 10 10 J — -
3MUTTepa Iego 10 | 10* 1 ‘
emitter | |
’ |
KoadbduuueHT nepeaaun Toka B cxeme
€ obwmuM 3MUTTEpOM B pexxuMe MANoro
curuana hate 5 1 1
Current-transfer ratio for common-circuit { \
under low-level signal operations ‘
MM114 9 2
MM115 9 : 45
MM116 15 100
MNpeaensHas yactora KoapduumMeHTa "
nepeaauun toka, My ‘ fh2te 5 1
Cut-off frequency of current-transfer ‘
ratio, MHz | |
MM114, MN115 ? 0,1 == [ =
MM116 f: 0.5 = o
|
l
BxoaHoe conpoTusnetue (8 cxeme ¢ obuies L
6a30ii), O = hi |
Input resistance (in common-base circuit), | ‘
Ohm | { l
MM114 ‘ - ‘ 300 | 50 ‘ - 1
MM115 5 - & 300 ; 30 v - 1
MM116 ; - 300 § 15 - 1
| |
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TpaH3uCTOpPLI MANIONH MOLLIHOCTU HU3KOM YACTOThI
Low-Power Low-Frequency Transistors

1 2 3 4 5 6 7
i

3nex'rponpo~4uocrb KONNeKTOpHoro nepexoaa |
(Rg = 0), B |4Ucs 0,03
Electric strength of collector junction ‘
(Rg =0), V

MM114 ! 70 = o =

Mr115 40 — = =

MM116 20 = e s

nPeAeanble 3HAYEeHUA AONYCTUMbLIX PEXXUMOB 3KCNNyaTrayuu

Maximum Values of Allowable Operating Conditions

HanpaxeHue, B: Voltage, V:
MEXAY KONNEKTOPOM M 3MUTTEPOM U MeXAY collector-emitter and collector-base
KonnektopoM U 6a3ont Uce maw Uch max UcE max' .U CB max
P b <702C I <70:8C
MIM114 60 MM114
MM115 30 MM115
MM116 15 MM116
fenbn(02C e e
MM114 30 MIM114
MM115 15 MM115
Mr116 10 MrM116
Mexay sMuTTepoM u 6asoit Ugg oo 10 emitter-base Ugg max
Tok, MA: Current, mA:
Konnektopa I o 10 collector Ic ax
KONNEKTOpa B peXuMe nepeknioveHua Ieym max 50 collector at switching Ieym max
MouwHocTs Ha konnekTope Pe oy MBT Power at collector P a0 MW
famp = 70 °C 150 tamb = 70 °C
lambi=:100:2C 60 tamb = 100 °C
mA I",{nA MG mA = Ic,mA : MIs mA- [C.mA -y
10 043 RERERRA gioma L} L 0kmA
g 040mA & Upe=I0¥ /U35f77m J N CE; 7 '7/2”7/4 .l_
8 N P 8 A 8 N 010mA
6 NP2yt W N o aza,m,A =6 \ ST 1006 mA-+]
5 N FUmA s N bE-0bm 4§ diipa 04/7;4 3
i N bmmA L N i) N\l omal
IC g \\ 2 L /A'I/;o'ﬂj 'A & g \4 [ =0,05”1A_ IC % 5 /, Iﬂ—ﬂzm
e R e (R N e
a | 1 i | i
UQIBmA 03102101 |0 [20 140160 UV Uq gmA103102 10.110] | 10120130 Upe¥ US}IBIHA 01z 0040 4 8 112 UpeV
02 02 2 02 |03 02
bes g3 i 1/ s 03 ? |
i Ugs 0] - HS - Hl00mA e 04l g0 M! [p=005mA| O4-Ue=0 e ozma
gg ST = ted, 07 A 08 SV T P
YL 207, Uae. 10300 0204 QSCETT Uaf 2eh, 11 06T [Tusev ] ioma ™
mA 0% 03 02 01 om 30 50 70 mA Qs 03 02 0 05!075?0253055V VmA 017 008 8004 0246810121416 V
Is ol Ig e Uor i o U
Tunosble cmamuyeckue xapakmepucmuxu @ cxeMe ¢ o6uuM 3MuMmepoM
Standard static characleristics for common-emitter circuit
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TpaH3UCTOpbLI MANIO MOLLIHOCTU HU3KOW YACTOThI

Low-Power Low-Frequency Transistors

h

11555 - h(tomp=20°C
15 hZ—Uﬁff“?yl a) 20 am[ 1 )6)
e o © 18 Ting 1
h Bz Hlmm Fe ik
I -~ hng—— 14 R Z
9N —— LZ-”zzleF -
Ik Pae O g
N h! e hie N2te 1
O P~z ten, 05 0t T tams

03

L1 -
0 10 20 3040 50 -60-20070 60 &0

3agucuMocmu omHocumensHol eenuyuHsl h-napa-
Mempos:

a) om HanpadiCceHus Konnekmop-3Mummep

6) om meMnepamypbl okpydicaroujel cpedbt

Relation between relative value of h-parameier and:
a) collector-emitter voltage;
6) ambient temperature

=

_ Usayee. s logp i
wo_l// )cE (A’fﬂ}! : 102 I,rqal(la!mrll” L)
095 AN JEaEaad
NN 10 A
4% AN 1Al
085H—2=A AN N 1% S
060 1
; 1n'A
075 3 i
07 Rg k52 10 1 lgm6C
e -60-40200 20 406060
3aeucuMocmb OmHOCUMEnNb- 3aeucuMocmbs  omHOCU-
HoU seenu4uHbl npobusHo20 menbHOU eenuduHbl 06-
HANPANCEHUA  Konnekmop- PamHO20 MOKAa Konnek-

aMummep om conpomuene-
HuA & yenu 6azbl

Relation between relative value
of collector-emitter

down

in base circuit

mopa om memnepamypsi
oKkpydcaroujed cpedbl

Relation between relafive
value of collecior reverse
current and ambient tem-
perature

break-
vollage and resistance

YKA3AHUWUA MO NMPUMEHEHUIO
N SKCJIYATALUU

PaboTa TpaHiucTopa B pexume ,,06opeanHoi 6asbl* 3anpewa-
eTca.

Maika TPAaHIUCTOPOB MOXET MNPOU3BOAUTLCA C MPUMEHEHWeM
dntoca cneayrowero cocrtasa: Kanugons — 40%,; 3TUNOBLIH CNUPT —
60%.

MasATb BbIBOABI CNeAyeT NARNbHUKOM MOWMHOCTbIO He Gonee
30 Bt B Teyenue He Bonee 5 ¢ MM Npu MOMOLIM PACNNABNEHHOrO
npunos c TeMneparypoit He 6onee 285410 °C.

BbiBoAbl pekoMeHAyeTCs 3aKpennsaTb HA paccTOAHMM He Bonee
15 MM OT Kopnyca; MMHUMANbHOE PaAccToAHWe M3rMba BbIBOAOB OT
Kopnyca npu MoHTaxe 3 MM. MUHUMaAnbHO AonycTHMOE paccTosHue
OT KOpnyca Ao MecTa NAiKu MpuH MOHTAXE He MeHee 5 MM.
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INSTRUCTIONS ON USE

NEVER use the transistor under “broken base’’ conditions.

Solder the transistors, using the flux of the following composition:
colophony — 40%, ethyl alcohol — 60%,.

Solder the leads with a soldering iron of 30 W, max, for no
longer than 5 s, or by dipping into a melted solder at a temperature
of not higher than 2854-10° C.

It is recommended fo secure the leads at a distance of not more
than 15 mm from the case; the minimum distance between the point
of bending of the lead and the case in mounting is 3 mm, while that

between the case and the solder joint is 5 mm.




Low-Power Low-Frequency Transistors

TpaH3ucTopbl MASIOW MOLLIHOCTU HU3KOMW YACTOThI

OBWWE CBEAEH WA

lepMaHueBble cNnaBHble p-n-p MANOH MOWHOCTU HU3KOHACTOT-
Hble TpaxucTopsl 27, M27A, M28 npeasasHaueHsbl Ans paboTsb!

B CXEMOX YCMIIEHMA C HU3KMM YPOBHEM LUYMOB annapartypsl WHPOKOro D42
NpUMEHEHUA. \ o E‘
OdopMneHne — B HMETANNMYECKOM repMETUYHOM Kopnyce Q
¢ rubkumu BbIBOAAMHY. \ N 77 £
TemnepaTypa okpyxatoueil cpeasl oT —60 ao +60 °C. = B
Macca TpansucTopa He Gonee 2 r. =l 2
S C
GENERAL \ -
IS i
Germanium alloy p-n-p low-power low-frequency transistors 8 4
M27, N27A, N28 are designed for use in amplifier circuits with a :
low level of noise in equipment of wide application.
Mounting — in a metal sealed case with flexible leads.
Ambient temperature — from —60 to +60° C.
Transistor mass — 2 g, max.
OCHOBHBIE TEXHUYECKUWE AAHHBLIE
BASIC TECHNICAL CHARACTERISTICS
DneKTpuUUyeckue napaMeTpsl
Electrical Parameters
1 3uayenua Pexxumsl miMepeHua
Mapamerpsi O6o3Hauenmna Value Measuring conditions
Parameter Designation He Menee ! e Gones
1 et i Uce, Vv IE, mA f, kHz
O6paTHbI TOK KonnekTopd, MKA { Icao = 3 5 s =
Collector reverse current, /A i 5 4 i .
[ | ‘
KoabduuueHT nepeaayn Toka B pexume ‘ | { ‘
Manoro curana hate | 5 0,5 : 1
Current transfer ratio under low-level signal ' |
operations ‘ \
na7 20 100
n27A 20 170 ; ;
na2g 20 200 % | ;
| ; ;
MpeaensHas YacToTa koahhUUMEHTA Nepeaay | 4 ‘
Toka, Mly { fh21b 5 0,5
Cut-off frequency of current-transfer }
ratio, MHz 1
n27, N27A 1 = } =
rnas 5 B ! =
1 |
| |
KosdbduuuenT wyma, a6 F | 5 : 0,5 1
Noise factor, dB ‘ i
naz7 - 10 ‘
n27A, N28 [ 5 ‘ |
| |

l'lpe,qenbuue 3HAYeHUA AoONYCTUMBIX PEXHUMOB 3KCNNyaTauum

Maximum VYalues of Allowable Operating Conditions

(tamb = —€0. .. +60 °C)

Hanpsaxenue, B:
MeXay KonnektopoM u 6a3oit Ucg max!
Mexay konnektopoM M anMuTTepor Uce q.]
Tok KonnekTopa I may MA
MowHocTs Ha KonnekTope Pe oy MBT
TemnepaTypa nepexoaa f;, °C

' Mpu lamb>30 °C conporusnenue RRE ponwro EsiTe ke Eonee 500 On.
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Voltage, V:
collector-base Ucp may!
collector-emitter Ucg max !
Collector current Ic 1o, MA
Power at collector Pc 1o\, mW
Junction temperature 1 °C

' With 1amb>30 °C, resistant RRE should not exceed 500 Ohms.
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Low-Power Low-Frequency Transistors

TpaH3UCTOPbLI MANIOW MOLLIHOCTU HU3KOI 4aCTOThI
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Tunosble @xodHble Xxapakmepucmuku e cxeme ¢ obuum
3Mummepom
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Standard input characleristics for common-emitter circuit
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Tunoeble @bix0Hble XapakmepucmuKku e cxeme C obujum
SMummepom

Standard output characteristics for common-emitfer circuit
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hate
” hate (Ueg=5Y) a)
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3osucumMocmb OomHocumensHol eenuduHbl Koddduyuenma
nepedayu moka e cxeMe C ofujuM 3MummMePOM 8 pedicume
Manozo cuzHana:

a) om HanpAadiceHus Konnekmop-6aa

6) om moka 3Mumimepa

e) om memMnepamypsi oKpydicaioujel cpedbl

Relation between relative value of current-iransfer ratio in
common-emitfer circuif in low-level signal operation and:

a) collector-base voltage;

6) emitter current;

g) ambient femperature

3aeucuMocmb OomHocumensHol eenu4uHsl obpamko2o moka
Konnekmopd om memnepamypsl okpyxcaioujed cpedsl

Relation between relative value of collector-reverse current
and ambient temperature




TpaH3UcTOpbI MAsION MOLLIHOCTU HM3KOW 4acCTOThI
Low-Power Low-Frequency Transistors

F
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3asucuMocmb omHocumenbHoU eenu4uHbl koddpduyuenma wyMa:
a) om HanpadiceHus Konnekmop-6aza
6) om moka amummepa

Relation between relative value of noise factor and:
a) collector-base voltage;
6) emitter current
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3agucuMocmu omHocumenbHoU eenu4uHbl Haubonbwezo Ha-
npAdMCEHUA KOnnekmop-3Mummep om conpomueneHus 8 yenu
6aza-aMummep

Relation between relative value of maximum collector-emitter
voltage and resistance in base-emitter circuit

YKA3AHUA MO NPUMEHEHWUIO
N SKCrNYATALUU

PeKoMeHAYeTCA 3KCNIyaTHpoBAThL TPAH3UCTOPLI:
B AManaioHe TeMneparyp fomp = —50...450 °C;
NpU ToKe KONNekTopa I nax<0,7 MA,

rae Ic max — MGKCMMANbHO AONYCTMMOE 3HAYeHUEe TOKA KONneKkTopa
npu AGHHOM TeMneparype.

3anpewaeTca MCNonb3OBAHWE TPAH3UCTOPOB NPU COBMELLEHUM
AByx u Bonee npeAenbHO AOMYCTUMbIX BO3AGHCTBUA.

Maiiky NpoM3IBOAUTL NAANBLHUKOM C Y3KUM XKANOM B TeYeHue He
Gonee 5 ¢ npu Temnepatype naiiku He Gonee 200 °C. Kopnyc naane-
HUKQ AomxeH 6biTh 3asemned. lMepea naikoit HeobxoaMMO Npowi-
BOAMTL NPOTUPAHHME BLIBOAOB CNUPTOM.

M3rub ssiBoaos AONYCKAETCA HA PACCTOAHUU He MeHee 3 MM
OT Kopnyca TpaHucTopa.

PaspewaeTca Npou3BOAMTL MAHKY BbIBOAOB TPAHIUCTOPOB HA
PQCCTOAHWM He MeHee 5 MM OT KOpnyca TPAH3UCTOPA C NpUMeHeHueM
cnupro-kaHudonsHoro d¢nioca PKCn cocraea: kaHudons 40%,
cnupT aTunossiit 60%,.

MuHUMANLHLI ypOBEHb LIYMOB TpaH3ucTopoe obecneunsaeTcs
NpH MCMONbIOBAHMM MX B 3NEKTPUYECKHX PEXMMAX C NOHUKEHHbIM
HanpAXeHWeM KonnekTopa u TokoM 3mMuTTepa 0,2...0,5 MA.
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INSTRUCTIONS ON USE

It is recommended to employ the transistors:
at ambient temperatures ranging from —55 to 455° C;

at collector current Ic o, < 0.7 mA, where Ic ., — the
maximum allowable collector current at the given temperature.

NEVER use the transistors at two and more maximum allowable
parameters simultaneously.

Solder the transistor leads with a narrow soldering bit for no
longer than 5 s at a soldering temperature of not higher than 200° C.
The soldering iron body should be grounded. Prior to soldering, be
sure fo wipe the leads with alcohol.

The leads may be bent at a distance of at least 3 mm from the
transistor case.

It is allowed to solder the transistor leads at a distance of at
least 5 mm from the transistor case with the employment of alcohol-
colophony flux ®KCn of the following composition: colophony
— 40%, ethyl alcohol — 60%,.

The minimum noise level of the transistors is ensured when they
are used under the conditions with a reduced collector voltage and
emitter currentof 0.2...0.5 mA.



