P—C

HANNEL

SILICON PLANAR
EPITAXIAL J FET
ANALOG SWITCHES

IT100 IT101

FEATURES

ORDERING INFORMATION

. X . WAFER
® Interfaces Directly with T2L Logic Elements so that No
Extra Driver Stage is Required. T018 T092 FORM cHip
Lo 1T100 1T100-TO92 1T100/W 1T100/D
° <759
Rps(on) < 75§ for 5V Logic Drive IT101 | IT101-T082 | IT101/W | 1T101/D
® Ip(orF) <100PA
PACKAGE DIMENSIONS
GENERAL DESCRIPTION 5514 souncer
This P-channel JFET has been designed to directly interface Y] 2037 « P2
with T2L logic, thus eliminating the need for costly drivers,
in analog gate circuitry. Bipolar inputs of £15 V can be ]
switched. The FET is OFF for hi level inputs (+5V or FuLL RADILS [ KR
+15 V) and ON for low level inputs (< 0.5 V for 1T100 < N o
1.5V for IT101. b
ABSOLUTE MAXIMUM RATINGS N
@25°C (unless otherwise noted) = i
TO-18 NOTE: SUBSTRATE IS GATE.
Maximum Temperatures 20014,
Storage Temperature (TO18) -65°Ct0 +200°C | 3o
Storage Temperature (T092) -55°C to +125°C o |[ ,‘,o
Operating Junction Temperature (TO18) +200°C "'""" B To82
Operating Junction Temperature (T092) +125°C —a !
Lead Temperature (Soldering, f ” ” o s
10 sec time limit) +300°C 500 MIN. ™ [
Maximum Power Dissipation o j‘“‘ 2 )
Device Dissipation @ Free Air Temperature 300 mW =L =y g
Linear Derating (TO18) 1.7 mW/°C F;:‘M 50 e
(T092) 3.0mw/°C ot Bt
Maximum Voltages & Current BhjouT PN ouT
Vg Gate to Source Voltage 35V IR M
Vgp Gate to Drain Voltage 35v il ¢
| G Gate Current 50 mA
ELECTRICAL CHARACTERISTICS @25°C (unless otherwise noted)
17100 1T101
CHARACTERISTIC MIN MAX MIN MAX UNIT TEST CONDITIONS
Ipss Max Drain Current -10 - -20 - mA VGs =0, Vpg=-15 V
vp Pinch Off Voltage 2 45 4 10 \ ID=1nA,Vpg=-15V
BVGss Gate-Source Breakdown Voltage 35 35 Vv IG=1uA,VDps=0
1Gss Gate Leakage Current 200 200 pPA VGs=20V,Vps=0
9, Transconductance -8 -8 mmho VGs=0,Vps=-15V
9os Output Conductance -1 -1 mmho VGs=0,Vps=-15V
ID(OFF) Drain (OFF) Leakage -100 -100 pA Vps=10V, Vgs=-15V
RDS(ON) Drain-Source “ON" Resistance 75 60 Q VGs =0, Vps=-0.1 V
Ciss Input Capacity 35 35 pF VDG =20 V, VGs =0
Crss Reverse Transfer Capacity 12 12 pF VpG=-10V,I1g=0




FEATURES
® High hpp at Low Current > 200 @ 10 uA

® Low Output Capacitance < 2.0 pf
® lg,-lg, <25nA
® Tight Vg Tracking <3.0 uv/c

DUAL MONOLITHIC
MATCHED NPN SILICON
PLANAR TRANSISTORS

IT120A IT120

IT121

IT122

GENERAL DESCRIP‘TION ORDERING INFORMATION
Matched pairs for differential amplifiers. TO78 TO71 WAFER CHIP
IT120A IT120A-TO71 1T120A/W 1T120A/D
QZE?%L(UTESMtﬁX'MUMt F;)AT'NGS (Note 1) IT120__| IT120-TO71__| IT120/W | IT120/D
unless otherwise note 1T121 1IT121-TO71 1IT121/W 1T121/D
Maximum Temperatures . 1T122 1T122-TO71 1T122/W 1T122/D
Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C PACKAGE DIMENSIONS
Maximum Power Dissipation TO-71 TO-78
TO-78 TO-71 230 a0 370
W | —— , |
ONE SIDE | BOTH SIDES | ONE SIDE | BOTH SIDES <7 DA 35 o
o o y |~ 332 DIA.~=
T°“':"2’T"°‘"°" 3a25°C o awatt | 0.75Wat  |0.3Watt | 0.5 Watt WAX. 210 =
emperature ’ 170
Derating Factor 2.3mW/°C | 4.3mW/°C 1.7mW/°C | 4.3mW/°C

Maximum Voltage & Current for Each Transistor

Vego Collector to Base Voltage 45V

VCEO Collector to Emitter Voltage 45V

VEBO Emitter to Base Voltage 70V

VCCO Collector to Collector Voltage 60 V

Ic Collector Current 50mA
e 4003

0045
.0035

f————————ISOLATION m x
[~ COLLECTOR h
#2 TYP. 2 PLACES

T COLLECTOR #1—]
0230
0270 0045

.0035 ~ .0035
l |-BASE =2 TYP. 2 PLACES
0040

008 oriameTER
‘0030
BASE n—/ \_
/ EMITTER #2 0040

230 DIAMETER
EMITTER #1 TYP. 2 PLACES .0030

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

o All

T

H]

[ouT]
€4
81
€1
E2
B2
C2

121 T12

PARAMETER | MI:N'z:l‘:\X M‘;‘T.IZSAX M":‘T MAX MI:J I:AX UNIT TEST CONDITIONS
hgg DC Current Gain 200 200 80 80 Ic=10puA, VCE =50V
hEE DC Current Gain 225 225 100 100 Ic=1.0mA,Vcg =50V
hgE(-55°C) DC Current Gain 75 75 30 30 Ic =10 A, VCE =5.0 V
VBE(ON) Emitter-Base On Voltage 0.7 0.7 0.7 0.7 Vv Ic=10puA, VCE =50V
VCE(SAT) Collector Saturation Voltage 0.5 0.5 0.5 0.5 \ Ic=0.5mA, Ig = 0.05 mA
IcBO Collector Cutoff Current 1.0 1.0 1.0 1.0 nA lIge=0,Vcp=45V
1cBO(+150°C) Collector Cutoff Current 10 10 10 10 HA Ig=0,Vcg=45V
IEBO Emitter Cutoff Current 1.0 1.0 1.0 1.0 nA |Ic=0,VEg=50V
Cos Output Capacitance 2.0 2.0 2.0 2.0 pF |1g=0,Vcg=50V
CTE Emitter Transition Capacitance 25 25 25 2.5 pF Ic=0,VEg=05V
CCy. C2 Collector to Collector Capacitance 40 40 4.0 4.0 pF Vec=0
ICq: C2 Collector to Collector Leakage Current 10 10 10 10 nA | Vcc=160V
VCEOQ(SUST) Collector to Emitter Sustaining Voltage 45 45 45 45 v Ic=10mA,lg=0
fr Current Gain 10 10 7 7 MHz | Ic=10pA,VCE=5V

Bandwidth Product 220 220 180 180 MHz | Ic=1mA VCcg=5V
IVBE1-VBE2| Base Emitter Voltage Differential 1 2 3 5 mV | Ic=10pA VCE=5.0V
I'84-182l Base Current Differential 25 5 25 25 nA | Ic=10uA VCE=50V
- - - — g

Tl e e e

NOTES:

(1) These ratings are limiting values above which the servi

of any

(2) The lowest of two hgg readings is taken as hgg 4 for purposes of this ratio.

device may be impaired.




1T124

SUPER-BETA DUAL
MONOLITHIC NPN
SILICON PLANAR
TRANSISTORS

FEATURES

® Very High Gain — hgg = 16500 @ 1 and 10pA
® Low Output Capacitance — Cobo < 0.8 pF

® Tight Vgg Matching — IVBE1 - VBE2 | =2mV TYP.
® High fT — 100 MHz

PACKAGE DIMENSIONS

ABSOLUTE MAXIMUM RATINGS (Note 1)

@ 25°C (unless otherwise noted)

Maximum Temperatures
Storage Temperature

Operating Junction
Lead Temperature (
time limit)

Maximum Power Dissipation
Device Dissipation @ Free Air
Linear Derating Factor

-65°C to +200°C

Temperature +200°C
soldering, 10 second +260°C
ONE SIDE BOTH SIDES
400 mW 750 mW
23mW/°C 4.3 mwW/°C

Maximum Voltage and Current for Each Transistor

Collector to Base Voltage

Collector to Emitter Voltage
Emitter to Base Voltage (Note 2)
Collector to Collector Voltage

Collector Current

2v
2v
v
100v
10mA

|— 370
Ao
r—— % o1A—
040
MAX
€ LEADS 500 MIN
s Mim_t
Emitter
Leod No. 3 200
Bose )
Lead No. 2 00

Collector
Leod No.1

ockage weight 13 1.08 grams

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise

SYMBOL CHARACTERISTICS CONDITIONS
heg DC Current Gain Ic=1HA, Vcg =1V
heg DC Current Gain Ic=10uA, Vg = 1V
heg (-55°C) DC Current Gain Ic=10A, Ve = 1V
Vgg (ON) Emitter-Base “ON" Voltage Ic=10uA, Vcg =1V
Vce (SAT) Collector Saturation Volta Ic=1mA,lg=0.1mA
IcBo Collector Cutoff Curren lg=0,Veg =1V
Icgo (+150°C) Collector Cutoff Currel lg=0.Vcg =1V
leBO Ic=0,Vgg =5V
CoBO lg=0,Vgg =1V
Cre Ic=0.Vgg = 05V
Ceqc, Vec=0
|c1°2 Ve = 100V
fr Bandwidth Product 10 MHz Ic=10uA, Veg = 1V
fr Bandwidth Product 100 MHz g =200uA, Vog = 1V
NF and Noise Figure 3 dB Ic = 10uA, Veg =3V,

f=1KHz, Rg = 10 Kohms,
BW = 200 Hz
BVceo Collector-Base Breakdown Voltage 2 \2 Ic=10uA, Ig =0
BVEggo Emitter-Base Breakdown Voltage 7 \ lg=10uA, Ic=0
Vceo (SUST) Collector-Emitter Sustaining Voltage 2 \" Ic=1mA,Ig=0
o .
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS TYP MAX UNITS CONDITIONS
IVgE, - VBE,| Base Emitter Voltage Differential 2 5 mv Ic=10uA, Vcg = 1V
(Vge -VBEZ)I/oC Base Emitter Voltage Differential 15 uv/c Ic=10A, Vcg =1V

1 Change with Temperature = -55°C to +125°C
IIB1 - IBZI Base Current Differential -6 nA Tc=10uA, Vg =1V
NOTES:

1. These ratings are limiting values above which the servi
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10 uAmps

y of any

device may be impaired.




FEATURES

® High Gain at Low Current — hgpg > 230 at 10 mA -5V
Low Output Capacitance — Copo < 3 pF

DUAL MONOLITHIC NPN
SILICON PLANAR
TRANSISTORS

°
® Tight Ig Match — Ig;_ 5 <.25 pAat 1 mA -5V
°

T i T ey V) <20 IT128 7126

® Dielectrically isolated matched pairs for differential amplifiers.

GENERAL DESCRIPTION ORDERING INFORMATION
Dual monolithic NPN Silicon planar transistors used for differential TO78 TO71 WAFER CHIP

amplifier applications.
1T126 | IT126-TO71 | 1T126/W |I1T126/D
1T127 | IT127-TO71 | IT127/W |IT127/D

1T128 | IT128-TO71 | IT128/W |IT128/D
ABSOLUTE MAXIMUM RATINGS (Note 1) 1IT129 | 1IT120-TO71 | 1T128/W |1T128/D
@ 25°C (unless otherwise noted)

PACKAGE DIMENSIONS

Maximum Temperatures

Storage Temperature -65°C to +200°C TO-71 TO-78
Operating Junction Temperature +200°C
230
4% oA - 209 O ~— 335 01—
Ton TO78 030 ) - 332 o1A. =
MAX. 210
Maximum Power Dissipation ONE SIDE BOTH SIDES  ONE SIDE BOTH SIDES |
Total Dissipation at 25°C &
Case Temperature 0.3 Watt 0.5 Watt 0.4 Watt 0.75 Watt
Derating Factor 1.7mWAC 2.9 mW/SC 23mwW/ Cc  4.3mW/°C
Maximum Voltage and Current for Each Transistor
Vcgo Collector to Base Voltage 60V 55V 45V
Vceo Collector to Emitter Voltage 60V 55V 45V
VEBO Emitter to Base Voltage (Note 2) 1A% v v
Vcco  Collector to Collector Voltage 70V 70V 70V
Ic Collector Current 100 mA 100 mA 100 mA
0310 ’ §
G0 ] 4001 /j AN
| EMITTER _ggg%' om 1. Collector 034 A
0210 TYP. 2 PLACES 2. Base 028 029
0250 i
{ |e BASE .0030 0030 3. Emitter
0040 * .0040 5. Emitter
emren—, coLecToR  TYP-ZPLACES 6. Base
BASE 0035 0034 7. Collector
0045 * .004C:
TYP. 2 PLACES
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)
1T126 1T127 1T128 IT129
UNITS CONDITIONS
PARAMETER MIN | MAX | MIN | MAX [ MIN | MAX | MIN | MAX
hEE DC Current Gain 150 150 100 70 Ic =10 A, Vg = 5V
heg DC Current Gain 200 800 200 800 150 800 100 Ic=1.0mA, Vcg =5V
hEE DC Current Gain 230 230 170 115 Ic=10mA, Vcg =5V
hEE DC Current Gain 100 100 75 50 Ic =50 mA, Veg =5V
hgg(-66°C) DC Current Gain 75 75 60 40 Ic=1mA, Vcg =5V
VBE(on) Emitter-Base On Voltage 9 9 9 9 \" Ic=10mA, Vgg =5V
10 10 10 1.0 v Ic =50 mA, Vcg = 5V
VCE(sat) Collector Saturation Voltage 3 3 3 3 \ Ic=10mA,1g=1mA
6 6 6 6 v Ic=50mA, ig =5mA
Icso Collector Cutoff Current 0.1 0.1 01 . 0.1* nA Ig=0,Vcg =45V, 3ov*
ICBO(+150°C) Collector Cutoff Current 0.1 0.1 01 01" MA 1Ig=0,Vcg =45V, 3ov*
13:16) Emitter Cutoff Current 0.1 0.1 0.1 0.1 nA Ic=0,Vgg =5V
Cobo Output Capacitance 3 3 3 3 pF Ig=0,Vcg =20V




IT126, 1T127, IT128, IT129

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

1T126 17127 IT128 17129
PARAMETER UNITS CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
BVC1 c, Collector to Collector Breakdown 100 100 100 100 v Ic=*1uA
Voltage
VCEO(sust) Collector to Emitter Sustaining 60 60 55 a5 v Ic=1mA,Ig=0
Voltage
BVcgo Collector Base Breakdown Voltage | 60 60 55 45 v Ic=10uA, Ig=0
BVEBo Emitter Base Breakdown Voltage 7 7 7 7 A" lIg=10uA, Ic=0
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)
1T126 17127 iT128 1T129
PARAMETER UNITS CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX [MIN | MAX
IVBE1 - VBE:' Base Emitter Voltage Differential 1 2 3 5 mV [lg=1ma , Vcg=5V
IA(VgE, - VBE,)I/'C  Base-Emitter Voltage Differential 3 5 10 20 Ic=1mA, Vgg =5V
Change with Temperature uV/°C| Tp = -56°C to +125°C
IB' - 'B,l Base Current Differential 25 5 10 20 nA Ic=10uA, Ve =5V
26 5 10 20 | pA |Ic=1mA,Veg=5V




