


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.,"'TELEDYNE 
COMPONENTS 

TC232* 

DUAL RS-232 TRANSMITTER/RECEIVER AND POWER SUPPLY 

FEATURES 

• Meets All RS-232C Specifications 
• Operates From Single 5V Power Supply 
• 2 Drivers and 2 Receivers 
• On-Board Voltage Quadrupler 
• Input Levels ..•••••.......••......•••....•.••.....•............•... ±30V 
• Output Swing With +5V Supply •...•..•.••........•..... ±9V 
• Low Power CMOS ....••........••....•........••......•.•..... 5 mA 

TYPICAL APPLICATION 

+ 
10 PF:c 

GENERAL DESCRIPTION 

The TC232 is a dual RS-232 transmitter/receiver that 
complies with EIA RS-232C guidelines and is ideal for all 
RS-232C communication links. This device has a SV power 
supply and two charge pump voltage converters that produce 
±10V power supplies. 

The TC232 has four level translators. Two are RS·232 
transmitters that convert TTUCMOS input levels to 9V RS· 
232 outputs. The other two translators are RS-232 receivers 
that convert RS-232 inputs to SV TTUCMOS output levels. 
The receivers have a nominal threshold of 1.3V, a typical 
hysteresis of O.SV, and can operate with up to ±30V inputs. 

+5VINPUT 
C3' 
10 pF 

----:l\-z,---, 
16 , 

Vcc 2 , 
+5V TO +10V v+ �I�-�-�~�"�"�"�-�-�-�-�,� 

VOLTAGE DOUBLER +10V 
+ C3' 
T 10 pF 

1070-1 

+10VTO-l0V v- -10V 

�~� __ �~�~�~�~�V�:�0�~�L�T�~�A�:�G�:�E�~�I�N�:�V�~�E�~�R�~�T�~�E�R�~� __ �~�6� 

�T�T�~�~�~�~�~� 1 >-----If---..... ----I 10 T2IN 

'NOTE: C3 can be connected between 
V+ and V CC for convenience. 

13·' 

.x>------+--... } �~�~�"� 

15 

'Patented 



TC232 

APPUCATIONS 

The TC232 is ideal for all RS-232C communication links: 
Battery-powered systems, computers, instruments, moderns, 
and peripherals. It can run without the 12V power supplies 
other RS-232 devices require. 

PIN CONFIGURATIONS 

CPE 
CJE 
IJE 
EPE 
IPE 
EJE 
MJE 

ABSOLUTE MAXIMUM RATINGS 

vee .............................................................................. +6V 
V+ ............................................................................ +12V 
V- ............................................................................ +12V 
Input Voltages 

T11N, T21N ..................................... -0.3 to (Vee +0.3V) 
R11N, R21N .......................................................... ±30V 

Output Voltages 
T1oUT, T20UT ....................... (V+ +0.3V) to (V- -O.3V) 
R1oUT, R20UT .............................. -0.3 to (Vee +0.3V) 

Short Circuit Duration 
V+ .................................................................... 30 sec 
V- .................................................................... 30 sec 
T1oUT, T20uT .......................................... Continuous 

13-2 

DUAL RS-232 TRANSMITTER! 
RECEIVER AND POWER SUPPLY 

ORDERING INFORMATION 

Part No. 

TC232CPE 

TC232CJE 

TC2321JE 

TC232EPE 

TC2321PE 

TC232EJE 

TC232COE 

TC232EOE 

TC232MJE 

COE 
EOE 

Power Dissipation 

Package 

16-Pin Plastic 

16-Pin CerDIP 

16-Pin CerDIP 

16-Pin Plastic 

16-Pin Plastic 

16-Pin CerDIP 

16-Pin SO 

16-Pin SO 

16-Pin CerDIP 

.,'" 
TC232 

Temperature 
Range 

O°C to +70°C 

O°C to +70°C 

-25°C to +85°C 

-40°C to +85°C 

-25°C to +85°C 

-40°C to +85°C 

O°C to +70°C 

-40°C to +85°C 

-55°C to + 125°C 

CerDIP ........................................................... 675 mW 
Derate 9.5 mW/oC Above +70°C 

Plastic DIP ..................................................... 375 mW 
Derate 7 mW/oC Above +70°C 

Small Outline (SO) ......................................... 375 mW 
Derate 7 mW/oC Above +70°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 



DUAL RS-232 TRANSMITTER! 
RECEIVER AND POWER SUPPLY 

TC232 

ELECTRICAL CHARACTERISTICS: Vee = SV ±1 0%, TA = operating temperature range, test circuit unless 
otherwise noted. 

Parameter Test Conditions Min Typ Max 

Output Voltage Swing T10UT, T20UT Loaded With ±5 ±9 ±10 
3 kO to Ground 

Power Supply Current 5 10 

Input Logic Threshold Low T1IN, T21N 0.8 

Input Logic Threshold High T1IN, T21N 2 

Logic Pull-Up Current T1IN, T21N = OV 15 200 

RS-232 Input Voltage Operating Range -30 +30 

RS-232 Input Threshold Low Vee = 5V 0.8 1.2 

RS-232 Input Threshold High Vee = 5V 1.7 2.4 

RS-232 Input Hysteresis 0.2 0.5 1 

RS-232 Input Resistance T A = +25°C, Vee = 5V 3 5 7 

TTUCMOS Output Voltage Low lOUT = 3.2 mA 0.4 

TTUCMOS Output Voltage High IOUT=-l mA 3.5 

Propagation Delay RS-232 to TTL or TTL to RS-232 0.5 

Instantaneous Slew Rate CL = 10 pF, RL = 3 kO to 7 kO, 30 
T A = +25°C (Note 1) 

Transition Region Slew Rate RL = 3 kO, CL = 2500 pF 3 
Measured From +3V to -3V 
or-3Vto+3V 

Output Resistance Vee = V+ = V- = OV, VOUT = ±2V 300 

RS-232 Output 
Short-Circuit Current 

NOTE 1. Sample tested. 

DETAILED DESCRIPTION 

The TC232 contains a +SV to ±10V dual charge pump 
voltage converter, a dual transmitter and a dual receiver. 

+5V to ±10V Dual Charge Pump 
Voltage Converter 

The TC232 power supply consists of two charge pumps. 
One uses external capacitor Cl to double the +SV input to 
+10V, with output impedance of about 2000. The other 
uses C2 to invert +10V to -10V, with overall output 
impedance of 4S00 (including effects of +SV to + 1 OV 
doubler impedance). 

The clock in the doubler circuit will start at >=4.2V in the 
typical part, but external loads may make this point rise to as 
high as 4.SV with a load of 2 k.Q on each of the two output 
Voltages. 

Because of this, use of the doubler and inverter to run 
external circuits should be limited. The maximum current 
should be no more than 2.S rnA from the +1 OV and -1 OV in 
order to guarantee start-up of the doubler clock. 

13-3 

±10 

V+, V- Output Voltages vs Load Current 

~ 8"""':+=""I-~:-t-1.t-t=""";;:F-r-l 
~ 
i! 7 1--!-+....r-t--30r-t--''''''''..!:--t--l .... 
~ 
!:i 
Do. !:i s I--t--t--+-t-f--.,...-t-"*-t--l 
o CONDITIONS: 

4 A) TA = +2SDC 
B) TRANSMITTER OUTPUTS 

3 OPEN CIRCUIT 

o 1 2 3 4 S 6 7 8 9 10 
"LOAD' (mA) 

Unit 

V 

mA 

V 

V 

J.lA 

V 

V 

V 

V 

kO 

V 

V 

J.ls 

VlJ.ls 

VlJ.lS 

0 

mA 



TC232 

The test circuit employs 221lF capacitors for C1 to C4, 
butthe value is not critical. These capacitors usually are low­
cost aluminum electrolytic capacitors, or polyester if size is 
critical. . 

Increasing C1 and C2 to 47 IlF lowers the output 
impedance of the +1 OV doubler and the -10V inverter by 
the change in the ESR of the capacitors. 

Increasing C3 and C4lowers ripple on the ±1 OV voltage 
outputs and 16 kHz ripple on the RS-232 outputs. Where 
size is critical, the value of C1 to C4 can be lowered to 
1 IlF. The use of a low ESR-value capacitor will help lower 
the output ripple and keep the output impedance of the 
±10V as low as possible. 

Dual Transmitter 

TC232 transmitters are CMOS inverters driven by ±1 OV 
internally-generated voltages. The input is TTUCMOS 
compatible, with a logic threshold of about 26% of Vee 
(1.3V for 5V Vee). The input of an unused transmitter can 
be left unconnected. An internal 400 kil pull-up resistor 
connected between the transmitter input and Vee pulls the 
input high and forces the unused transmitter output to the 
low state. 

TEST CIRCUIT 

DUAL RS-232 TRANSMITTER! 
RECEIVER AND POWER SUPPLY 

With Vee at 5V, the outputs will go from (V+-0.6V) to V­
with no load and will swing ±9V when loaded with 3 kil. The 
minimum output voltage swing, with Vee at 4.5V and at 
maximum ambient temperature, is ±5V. This conforms to 
RS-232 specifications for "worst-case" conditions. 

EIA RS-232C specs limit the slew rate at output to 
less than 30V /lJ.S. 

The powered-down output impedance (Vee = OV) is a 
minimum of 300n with ±2V applied to outputs. 

The outputs are short-circuit-protected and can be short­
circuited to ground indefinitely. 

Dual Receiver 

TC232 receivers meet RS-232C input specifications. 
Input impedance is between 3 kil and 7 kil. Switching 
thresholds are within the ±3V limits, and the receivers 
withstand up to ±30V inputs. RS-232 and TTUCMOS input 
compatible, the receivers have 0.8V VIL and 2.4V VIH with 
0.5V hysteresis to reject noise. 

The TTUCMOS compatible receiver output is low when 
RS-232 input is greater than 2.4V. It is high when input is 
floating or between +0.8Vand -30V. 

'1f" 
+4.SV TO +5.SV 

INPUT 

.---11 ct 
C1 + 22 JlF 

22J1F ..c? + 2 V+ 

-= C3 
'----13 c1' 

~ +.---14 C; 

22J1F 
'----15 Ci 

C4 

..c-1 -= 22J1F 

TC232 

RS-232 
OUTPUT 

........ ,,,,,,,... 7 T20UT 
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TTUCMOS OUTPUT 

TTUCMOS INPUT 

I-_-<TTUCMOS 
INPUT 

TTUCMOS OUTPUT 
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~"'TELEDYNE 
COMPONENTS 

2N7000 
2N7002 

N-CHANNEL ENHANCEMENT-MODE DMOS POWER FETS 
FEATURES 

• High Gate Oxide Breakdown, ±4OV min. 
• Low Output and Transfer Capacitances 
• Extended Safe Operating Area 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 
• Solid-State Relays 
• Motor Controls 
• Power Supplies 

ORDERING INFORMATION 

Part No. Package Description 

2N7000 

2N7002 

TO-226AA (T0-92) 
Plastic Package 
SOT-23 Package 

SCHEMATIC DIAGRAM 

DRAIN 

j----l 
GA"~t-J 

SOURCE 

60V, 50 

60V, 50 

111'-1 (4353) 14-1 

ABSOLUTE MAXIMUM RATINGS 
(TA - +25°C unless otherwise noted) (T0-92 Package) 

Drain-Source Voltage ................................................ +SOV 
Drain-Gate Voltage (VGS = 0) ................................... +60V 
Gate-Source Voltage ................................................ ±40V 
Continuous Drain Current 

TA = 25°C ........................................................... 0.21A 
T c = 25°C .......................................................... 0.32A 

Peak Pulsed Drain Current ...................................... 0.79A 
Continuous Device Dissipation ............................. 530mW 

Linear Derating Factor ................................ .4.3mW/oC 
Pulsed Device Dissipation ..................................... 3.125W 

Linear Derating Factor ................................. 25mW/oC 
Operating Junction 
Temperature Range ................................... -55 to +150°C 
Storage Temperature Range ...................... -55 to + 150°C 
Lead Temperature (1/16" from 
mounting surface for 30 sec) ................................. +260°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

PIN CONFIGURATIONS 

..,,, 
2N7000 

S G D 

..,,, 
2N7002 

I-GATE 
2-SOURCE 
3-DRAIN 

• 



N-CHANNEL ENHANCEMENT-MODE 
DMOS- POWER FETS 

2N7000 
2N7002 

ELECTRICAL CHARACTERISTICS: (T c = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Min 

Static 
BVOSS Drain-Source Breakdown Voltage 10 = 10llA, VGS = 0 60 

VGS(th) Gate-Source Threshold Voltage 10 = 1.0rnA, Vos = VGS 0.8 

IGSS Gate-Body Source Leakage Current VGs=±15V, Vos=O -
loss Drain-Source OFF Vos = 48V, VGS = 0 

Leakage Current Vos = 48V, VGS = 0 -
Tc=+125°C 

10(on) ON Drain Current Vos = 10V, VGS = 4.5y(1) 75 

VOS(on) Drain-Source ON Voltage VGS = 4.5V, 10 = 75mA(I) -
VGS = 10V, 10 = 0.5A(I) -

rOS(on) Drain-Source ON Resistance VGS = 10V, 10 = 0.5A(I) -
VGS = 10V, 10 = 0.5AtI) -
Tc = +125°C 

Dynamic 
gf. Common-Source Forward Transcond Vos = 10V, 10 = 0.2A 100 

f = 1KHz(l) 

Ciss Common-Source Input Capac~ance VOS = 25V, VGS = 0 -
f= 1MHz 

crss Common-So.urce Reverse Vos = 25V, VGS = 0 -
Transfer Capacitance f= 1MHz 

Coss Common-Source Output Capac~ance Vos = 25V, VGS = 0 -
f = 1MHz 

Ion Turn-On Time RG = 250, RL = 250 -
Voo = 15V, VG(on) = 10V 

10" Turn-Off Time RG = 250, RL = 250 -
Voo = 15V, VG(on) = 10V 

Note: I. Pulse Test 801' Sec. 1% Duty Cyde 

14-2 

Typ Max Units 

100 - V 
1.9 3.0 V 

±1.0 ±10 nA 
0.1 1.0 IlA 
.01 1.0 rnA 

- - rnA 

- 0.4 V 
1.5 2.5 
3.0 5.0 0 
4.7 9.0 0 

360 - mmhos 

47 60 pF 

3.0 5.0 pF 

15 25 pF 

5.0 10 nSec 

6.0 10 nSec 



~"'TELEDYNE 
COMPONENTS 

85170 

N-CHANNEL ENHANCEMENT-MODE DMOS POWER FET 
FEATURES 

• Reliable, low cost, plastic package 
• European TO-92 pin-out 
• Low capacitance 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 

ORDERING INFORMATION 

Part No. Package Description 

88170 TO-92 Plastic SOV,50 

SCHEMATIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 
(TC = +25°C unless otherwise specified) 

Drain-Source Voltage .................................................. SOV 
Drain-Gate Voltage (RGS lMO) .................................. SOV 
Gate-Source Voltage ................................................ ±30V 
Continuous Drain Current 

Tc = +100°C ...................................................... 0.21A 
Tc = +25°C ........................................................ 0.32A 

Peak Pulsed Drain Current ........................................ 1.0A 
Maximum Power DiSSipation 

Tc = +100°C ........................................................... 0.9 
T c = +25°C ........................................................... 2.25 

Linear Derating Factor 
Junction to Ambient .................................... 4.3mW/oC 
Junction to Case .......................................... 18mW/oC 

Operating Junction and 
StorageTemperature Range ................... -55°C to +150°C 
Lead Temperature (lIS" from 
mounting surface for 30 sec) ................................. +260°C 

Static·sensitive device. Unused devices must be stored in ccnductive 
material. Protect devices from static discharge and static fields. Stresses 
abcve those listed under' Absolute Maximum Ratings' may cause penna­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other ccnditions abcve those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating ccnditions for extended periods may 
affect device reliability. 

PIN CONFIGURATIONS 

s G D 

4354 FHD 01 4354 FHO 04 

1115-1 (4354) 14-3 

• 



8S170 

N-CHANNEL ENHANCEMENT-MODE 
DMOS POWER FET 

ELECTRICAL CHARACTERISTICS: (T c = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Min Typ Max Units 

Static 
BVoss Drain-Source Breakdown Vottage 10 = 100~A, Vas = 0 60 100 - V 

VaS(th) Gate-Source Threshold Vottage Vos= Vas, 10= lmA 0.8 2.1 3.0 V 

lassF Gate Body Forward Leakage Current Vas = 20V, Vos = 0 - .03 10 nA 

lassR Gate Body Reverse Leakage Current Vas = -20V, Vos = 0 -.06 -10 ~A 

loss Drain-Source OFF Leakage Current Vos = 25V, Vas = 0 - - 0.5 ~A 
Vos - 25V, VGS - 0 - - 500 ~A 
Tc = +125°C 

10(ON) ON Drain Current(t) Vos= 10V, Vas = 10V 0.3 - - A 

rOS(ON) Drain-Source ON Resistance(t) Vas = 10V, 10 = 200mA - 2.8 5.0 Q 
Tc=+125°C - - 9.0 

Dynamic 
g,o Common-Source Forward Transcond(l) Vos = 10V, 10 = 0.2A 100 300 - mmhos 

f = 1KHz 

Ciss Common-Source Input Capacitance Vos = 25V, VGS = 0 - 47 60 pF 
f = lMHz 

crss Common-Source Reverse Vos = 25V, VGS = 0 - 3.0 5.0 pF 
Transfer Capacitance f = lMHz 

Coss Common-Source Output Capacitance Vos = 25V, Vas = 0 - 15 25 pF 
f= lMHz 

ton Turn-On Time VOD = 25V, VG(ON) = 10V - - 10 nSec 
RL = 23Q, Ra = 51Q 

toll Turn-Off Time Voo = 25V, VG(ON) = 10V - - 10 nSec 
RL = 23Q, Ra = 51Q 

NOTE: 1. Pulse test 8011 Sec, 1 % duty cycle 

SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS 

..ov __ -="::=~ ______ ...J"" 

OSCILLOSCOPE 
4354 FHD 02 4354 FHD 03 
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"~TELEDYNE 
COMPONENTS 

501106 

N·CHANNEL ENHANCEMENT ·MODE DMOS POWER FETS 
FEATURES 

• Inherent Current Sharing Capability when 
Parralleled 

• Simple Straight-Forward DC Biasing 
• Extended Safe Operating Area 
• Inherently Temperature Stable-

Output Current Decreases as Temperature 
increases 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 
• Solid-State Relays 

ORDERING INFORMATION 

Part No. Package Description 

SD1106DD TO-206AA (TO·18) 
Package 

SCHEMATIC DIAGRAM 

1118-1 (4358) 

DRAIN 

]----1 
.. ,.cJ1-J 

SOURCE 

60Vmin 

43S8ILL FQ1 

14-5 

ABSOLUTE MAXIMUM RATINGS 
(T c = +25°C unless otherwise noted) 

Drain-Source Voltage .................................................. 60V 
Drain-Gate Voltage (RGS = 1 Mel) ................................ 60V 
Gate-Source Voltage ................................................ ±40V 
Continuous Drain Current 

Tc = +100°C ...................................................... O.21A 
Tc = +25°C ........................................................ 0.34A 

Peak Pulsed Current .................................•..............•. 2.0A 
Continuous Device Dissipation 

Tc =+100°C ....................................................... 0.4W 
Tc = +25°C ......................................................... 1.0W 

Linear Derating Factor 
Tc = +100°C ............................................... 5.3mW/oC 
Tc = +25°C ................................................. 8.0mWfOC 

Operating Junction and Storage 
Temperature Range .............•................. -55°C to + 150°C 
Lead Temperature (1/16" from 

mounting surface for 10 sec) .......................... +260°C 

Static·sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. SlnIsses 
above those listad under' Absolute Maximum Ratings' may cause perma· 
nent damage to the device. These ara sInIss ratings only and functional 
operation 01 the device at these or any other condtions above those 
indicated in the operation sections of the specifications is not impRed. 
Exposura to absolute maximum rating conditions for extended periods may 
affect device raliabilily. 

PIN CONFIGURATION 

s G D 

4358 ILL FIM 

• 



SD1106 

N-CHANNEL ENHANCEMENT-MODE 
DMOS POWER FETS 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Min Typ Max Units 

Static 
BVOSS Drain-Source Breakdown Voltage 10 = 100llA, VGS = a 60 - - V 

VGS(th) Gate-Source Threshold Voltage Vos = VGs,Io = 1 rnA 0.8 - 2.5 V 

IGBS Gate-Body Source Leakage Current VGS = 20V, Vos = a - .03 10 nA 

loss Drain-Source OFF Leakage Current Vos = 40V, VGS= a - .01 10 IlA 

10(on) ON Drain Current Vos = 25V(I), VGS = 5V 0.25 - - A 
Vos = 25V(I), VGS = 10V 0.50 - -

VOS(on) Drain-Source ON Voltage VGS = 10V, 10 = 0.5A(I) - 1.8 2.5 V 

Dynamic 
gf. Common-Source Forward Transcond. Vos = 15V, 10 = 0.5A 100 270 - mmhos 

f= 1KHz(l) 

Ciss Common·Source Input Capacitance Vos = 25V, VGS = a - 115 150 pF 
f= 1MHz 

Crss Common-Source Reverse Vos = 25V, VGS = a - 4 7 pF 
Transfer Capacitance f= lMHz 

coss Common-Source Output Capacitance Vos = 25V, VGS = a - 20 35 pF 
f= lMHz 

ton Turn-On Time Voo = 25V, RL = 250 - 4.0 6.0 nSec 
RG = 510, VG(on) = 10V 

Ioff Turn-Off Time Voo = 25V, RL = 250 - 4.0 6.0 nSec 
RG=510, VG(on)= 10V 

NOTE: I. Pulse Test 80itSec, 1% Outy Cycle 

VGo-..... --.... - .... 

~ov --.....:.:=~-------..-

OSCILLOSCOPE 
435alLl F02 4358 III F03 
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~"'TELEDYNE 
COMPONENTS 50210 

50211 
50212 

50213 
50214 
50215 

N-CHANNEL ENHANCEMENT-MODE OM05 FET SWITCHES 
FEATURES 

• High Input to Output Isolation-120dB typical 
• Low feedthrough and feedback transients 
• Low Inter-electrode Capacitances 

APPLICATIONS 

• +30V Switch Drivers-5D210, SD211 
• ±10V Analog Switches-SD214, SD215 
• ±5V Analog Switches-SD212, SD213 

ORDERING INFORMATION 

Part No. Package Description 

SD210DE TO-206AF (TO-72) 10V, 700. 
SD210DElR Shorting Rings 10V, 700. 
SD211DE TO-206AF (TO-72) 10V, 700. 
SD211DElR Shorting Rings 10V, 700. 
SD212DE TO-206AF (TO-72) 10V,70n 
SD212DElR Shorting Rings 10V, 700. 
SD213DE TO-206AF (TO-72) 10V,70n 
SD213DElR Shorting Rings 10V, 700. 
SD214DE TO-206AF (TO-72) 20V, 700. 
SD214DE/R Shorting Rings 20V, 700. 
SD215DE TO-206AF (TO-72) 20V, 700. 
SD215DElR Shorting Rings 20V, 700. 

SCHEMATIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

SD210 SD211 SD212 SD213 SD214 SD215 Unit 

Vos +30 +30 +10 +10 +20 +20 Vdc 

Vso +10 +10 +10 +10 +20 +20 Vdc 

VDB +30 +30 +15 +15 +25 +25 Vdc 

VSB +15 +15 +15 +15 +25 +25 Vdc 

VGS ±40 -15 ±40 -15 ±40 -25 Vdc 
+25 +25 +30 Vdc 

VGB ±40 -0.3 ±40 -0.3 ±40 -0.3 Vdc 

+25 +25 +30 Vdc 

VGD ±40 -30 ±40 -15 ±40 -25 Vdc 
+25 +25 +30 Vdc 

10 Continuous Drain Current .................................. 50mA 
PT Power Dissipation (at or below T c = +25°C) ...... 1.2W 

Linear Derating Factor ................................. 12mW/oC 
Po Power Dissipation (at or below T A = +25°C) ... 300mW 

Linear Derating Factor ................................ 3.0mW/OC 
Tj Operating Junction 

Temperature Range ............................. -55 to +125°C 
Ts Storage Temperature Range ............... -65 to +175°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause penna· 
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
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SD210 
SD211 
SD212 

SD213 
SD214 
SD215 

N-CHANNEL ENHANCEMENT-MODE 
DMOS FET SWITCHES 

ELECTRICAL CHARACTERISTICS (T A = +25°C unless otherwise noted.) 

Symbol Parameter Test Conditions 

Static 
BVos Drain-Source 10 = 101lA, VGS = VBS = 0 30 35 - - - - - - - V 

Breakdown Vo~age 

BVes Drain-Source 10 = 10nA, VGS = VBS =-5V 10 25 - 10 25 - 20 25 - V 
Breakdown Voltage 

BVso Source-Drain Is= 10nA 10 - - 10 - - 20 - - V 
Breakdown VoHage VGO = VBO = -5V 

BVoB Drain-Substrate 10 - 10nA, VGB =0 15 - - 15 - - 25 - - V 
Breakdown Voltage Source OPEN 

BVsB Source-Substrate Is = 10 flA, VGB= 0 15 - - 15 - - 25 - - V 
Breakdown VoHage Drain OPEN 

10(oFF) Drain-Source Vos = 10V, VGS = VBS =-5V - - 10 - - 10 - - - nA 
OFF Current Ves = 20V, VGS = VBS =-5V - - - - - - - - 10 

Is(oFF) Source-Drain Vso= 10V, VGO=VBO=-5V - - 10 - - 10 - - - nA 
OFF Current Vso = 20V, VGO = VBO = -5V - - - - - - - - 10 

IGBS Gate-Body SD210 VGB = ±40V, VOB = VSB = 0 - - 0.1 - - - - - - nA 
Source SD212 VGB = ±40V, VOB = VSB = 0 - - - - - 0.1 - - - nA 
Leakage SD214 VGB = ±40V, VOB = VSB = 0 - - - - - - - - 0.1 nA 
Current SD211 VGB = 25V, VOB = VSB = 0 - - 10 - - - - - - IlA 

SD213 VGB = 25V, VOB = VSB = 0 - - - - - 10 - - - flA 
SD215 VGB = 30V, VOB = VSB = 0 - - - - - - - - 10 IlA 

VGS(th) Gate Threshold Vos = VGS, 10 = lf1A, 0.5 1.0 2.0 0.1 - 2.0 0.1 1.0 2.0 V 
Voltage VSB=OV 

rDS(on) Drain-Source VGS = 5V, 10 = 1mA, - 50 70 - 50 70 - 50 70 0 
ON Resistance VSB= OV 

VGS = 10V, 10 = lmA, - 30 45 - 30 45 - 30 45 
VSB= OV 

Dynamic 

gfs Common-Source Vos = 10V, 10 = 20mA, 10 12 - 10 12 - 10 12 - mmhos 
Forward 1 = 1 KHz, VSB = 0 
Transcond. 

C(gs+gd+gb) Gate Node Ves= 10V, VGS= VBS=-15V, - 2.4 3.5 - 2.4 3.5 - 2.4 3.5 pF 
Capacitance 1=1 MHz 

C(gd+db) Drain Node Ves= 10V, VGS = VBS =-l5V, - 1.3 1.5 - 1.3 1.5 - 1.3 1.5 pF 
Capacitance 1=1 MHz 

C(gs+sb) Source Node Ves= 10V, VGs= VBs=-15V, - 3.5 4.0 - 3.5 4.0 - 3.5 4.0 pF 
Capacitance 1= 1 MHz 

C(dg) Reverse Transler Ves= 10V, VGs= VBS=-15V, - 0.3 0.5 - 0.3 0.5 - 0.3 0.5 pF 
Capacitance 1= 1 MHz 

to(on) Turn ON Delay VDO= 5V, VG(on) = 10V, - 0.7 1.0 - 0.7 1.0 - 0.7 1.0 nSec 
Time RL=6800,RG=510 

tR Rise Time Voo= 5V, VG(on) = 10V, - 0.8 1.0 - 0.8 1.0 - 0.8 1.0 nSec 
RL= 6800, RG = 510 

toff Turn OFF Time Voo = 5V, VG(on) = 10V, - 10 - - 10 - - 10 - nSec 
RL = 6800, RG = 510 
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"~TELEDYNE 
COMPONENTS 

SD211A 
SD215A. 

N-CHANNEL ENHANCEMENT-MODE DMOS FET SWITCHES 
FEATURES 

• High Input to Output Isolation-120dB typical 
• Low feedthrough and feedback transients 
• Low inter-electrode Capacitances 
• Low Gamma Process 
• On Resistance Guaranteed in Analog Switch 

Configuration 

APPLICATIONS 

• +30V Switch Driver-6D211A 
• ±10V Analog Switch-sD215A 
• ±5V Analog Switch-SD211A 

ORDERING INFORMATION 

Part No. Package Description 

SD211ADE TO-206AF BVso 10V (min.) 
(TO-72) Package 

SD211ADEIR Shorting Rings BVso 10V (min.) 
SD215ADE TO-206AF BVso 20V (min.) 

(TO-72) Package 

SD215ADEIR Shorting Rings BVso 20V (min.) 

SCHEMATIC DIAGRAM 

G~E .J 

ABSOLUTE MAXIMUM RATINGS 

Parameter SD211A SD215A Units 
Vos +30 +20 V 
Vso +10 +20 V 
VOB +30 +25 V 
VSB +15 +25 V 
VGS -15 -25 V 

+25 +30 V 
VGB -0.3 -0.3 V 

+25 +30 V 
VGO -30 -25 V 

+25 +30 V 
10 Continuous Drain Current .................................. 50mA 
PT Power Dissipation @ or below 

Tc = +25°C) ..................................................... 1.2W 
Linear Derating Factor .............................. 12mW/oC 

Po Power Dissipation @ or below 
TA = +25°C .................................................. 300mW 
Linear Derating Factor ............................. 3.0mW/oC 

Tj Operating Junction 
Temperature Range ...................... -55°C to +125°C 

Ts Storage Temperature 
Range ........................................... -65°C to +175°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from stetic discharge and stetic fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
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SD211A 
SD215A 

N-CHANNEL ENHANCEMENT-MODE 
DMOS FET SWITCHES 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Units 

Static 
BVos Drain-Source 10 = 10llA, 30 35 - - - - V 

Breakdown Voltage VGs= VBS= 0 
10= 10nA, 10 25 - 20 25 -
VGS=VBS=~V 

BVso Source-Drain Is = 10nA, 10 - - 20 - - V 
Breakdown Voltage VGO=VBO=~V 

BVDB Drain-Substrate 10 = lOIlA, VGB = 0 15 - - 25 - - V 
Breakdown Voltage Source OPEN 

BVSB Source-Substrate Is=lOJ.lA,VGB=O 15 - - 25 - - V 
Breakdown Voltage Drain OPEN 

1D(0fl) Drain-Source Vos= 10V, - - 10 - - - nA 
Off Current VGS=VBS=~V 

VOS= 20V, - - - - - 10 
VGS=VBS=~V 

IS(oll) Source-Drain Vso= 10V, - - 10 - - - nA 
Off Current VGO = VBO =-5V 

Vso- 20V, - - - - - 10 
VGO = VBO =-5V 

IGBS Gate-Body Source VGB= 25V, - - 10 - - - IlA 
Leakage Current VOB= VSB= 0 S 

VGB = 30V, 
VOB=VSB=O - - - - - 10 

VGS(lh) Gate Threshold Vos = VGS, 10 = 1.01lA, 0.75 1.0 1.5 0.75 1.0 1.5 V 
Voltage VSB=O 

rOS(on) Drain-Source VGs= 4.5V, 10= lmA - - 90 - - - 0 
ON Resistance VSB= 5V 

VGS = 4.5V, 10 = 1 mA - - - - - 90 
VSB= 10V 
VGs-l0V, 10= lmA - 30 45 - 30 45 
VSB-=O 

Dynamic 
gls Common-Source Vos = 10V, 10 = 20mA 10 13 - 10 13 - mmhos 

Forward Transcond. f = 1 KHz, VSB = 0 

c(gs+gd+gb) Gate Node Vos = 10V, f = lMHz - 2.4 3.5 - 2.4 3.5 pF 
Capacitance VGs=VBs=-15V 

C(gd+db) Drain Node Vos= 10V, f= lMHz - 1.3 1.5 - 1.3 1.5 pF 
Capacitance VGS = VBS = -15V 

C(gs+sb) Source Node Vos = 10V, f = lMHz - 3.5 4.0 - 3.5 4.0 pF 
Capacitance VGS=VBS=-15V 

cdg Reverse Transfer Vos= 10V, f= lMHz - 0.3 0.5 - 0.3 0.5 pF 
Capacitance VGS = VBS = -15V 

T O(on) Tum ON Delay Time Voo = 5V, VG(on) = 10V, - 0.7 1.0 - 0.7 1.0 nSec 
RL = 6BOO, RG = 510 

t, Rise Time Voo = 5V, VG(on) = 10V, - O.B 1.0 - O.B 1.0 nSec 
RL = 6BOO, RG = 510 

toll Turn OFF Time Voo = 5V, VG(on) = 10V, - 10 - - 10 - nSec 
RL = 6800, RG = 510 
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~~TELEDYNE 
COMPONENTS 

80304 
80306 

N-CHANNEL ENHANCEMENT-MODE DUAL GATE DMOS FET 
FEATURES 

• Normally Off-Enhancement-Mode Operation 
• Dual Gate with Gate Protective Diodes 
• Low Feedback CapacitanC&--Crss .03pF (typ) 
• Wide Dynamic Range-Remote AGC Capability 
• High Power Gain-17dB min. @ 500MHz (SD306) 
• Low Noise--6.OdB max. @ 500MHz (SD306) 
• Low Cross-Modulation Distortion 

APPLICATIONS 

• Wide Band (Unneutralized) VHFJUHF Amplifiers 
• VHF/UHF Linear Mixers 

ORDERING INFORMATION 

Part No. 

SD304DE 

SD306DE 

Package 

TO-206AF 
(TO-72) Package 
TO-206AF 
(TO-72) Package 

SCHEMATIC DIAGRAM 

Description 

25V.1300 

20V.1000 

G2 

ABSOLUTE MAXIMUM RATINGS 

VDS Drain-Source Voltage 
SD304 ............................................................. +25V 
SD306 ............................................................. +20V 

VG1B Gate 1-Substrate Voltage 
SD304 ................................................. -0.3 to +10V 
SD306 ................................................. -0.3 to +20V 

VG2B Gate 2-Substrate Voltage 
SD304 ................................................. -0.3 to +15V 
SD306 ................................................. -0.3 to +20V 

ID Continuous Drain Current (Note 1) ......•.......... 50mA 
PD Continuous Power Dissipation (Note 1) 

T A = +25°C (Free Air) .................................. 300mW 
T c = +25°C (Infinite Heat Sink) ....................... 1.2W 
Power Derating Factors (Note 1) 
Free Air .................................................... 3.OmWf'C 
Infinite Heat Sink ...................................... 12mW/oC 

Top Operating Junction 
Temperature Range .......................... -55 to +125°C 

Tstg Storage Temperature Range ............ -65 to + 175°C 
NOTE: 1. Not applicable to chips. Final value depends mounting 

substrate. 

Static·sensitive device. Unused devices must be stored in ccnductive 
material. Protect devices from static discharge and static fields. Strasses 
abcve those listed under' Absolute Maximum Ratings' may cause perma­
nent damage to the device. These ara stress ratings only and functional 
operation of the device at these or any other conditions abcve those 
indicated in the operation sections of the specifications is not implied. 
Exposura to absolute maximum rating conditions for extended periods may 
affect device reliability. 
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SD304 
SD306 

N-CHANNEL ENHANCEMENT-MODE 
DUAL GATE DMOS FET 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Units 

Static 
BVos Drain-Source 10 = 5j.LA, 25 30 - 20 25 - V 

Breakdown Voltage VG1S = VG2S = 0 
loss Drain-Source OFF Vos= 15V - .01 1.0 - .01 1.0 j.LA 

Leakage Current VG1S = VG2S = 0 
IG1SS Gate 1 VG1S= 5V - 1.0 100 - 1.0 100 nA 

Leakage Current VG2S= Vos= 0 

IG2sS Gate 2 VG2S= 10V, - 1.0 100 - 1.0 100 nA 
Leakage Current VG1S= Vos = 0 

VTl Gate 1-Source Vos= VG1S, 0.1 1.0 2.0 0.1 0.5 1.5 V 
Threshold Voltage VG2S= 10V,lo= lj.LA 

VT2 Gate 2-Source VG1S = 4V, VOS = VG2S 0.1 1.0 2.0 - - - V 
Threshold Voltage 10= 1 lolA 

VG1S = 5V, Vos = VG2S - - - 0.1 0.5 1.5 V 
10= lj.LA 

rOS(on) Drain-Source 10= lmA, VG1S = 5V - 90 130 - 65 100 n 
ON Resistance VG2S= 10V 

Dynamic 
gt. Common-Source Vos= 15V,lo= 18mA 8.0 10 - 13 15 - mmhos 

Forward Transcond. VG2S = 10V, f = 1KHz 

Ciss Common-Source Vos = 15V, 10 = 18mA - 2.5 3.0 - 3.3 3.6 pF 
Input Capacitance VG2S = 10V, f = lMHz 

coss Common-Source Vos=15V,VG1S=0 - 1.0 1.2 - 1.0 1.3 pF 
Output Capacitance VG2S= 10V, F= lMHz 

crs• Common-Source Reverse Vos=15V,VG1S=0 - .03 - - .03 - pF 
Transfer Capacitance VG2S = 10V, F = 1 MHz 

Re(yll) Input Admittance Vos= 15V,ID= 18mA, - - - - 1.11 - mmhos 
VG2S = 10V, f = 200MHz 

Im(Yll) Input Admittance Vos= 15V,ID= 18mA, - - - - 4.76 - mmhos 
VG2S = 10V, f = 200MHz 
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N-CHANNEL ENHANCEMENT-MODE 
DUAL GATE DMOS FET 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

S0304 
Symbol Parameter Test Conditions Min Typ Max 

Re(Y22) Output Admittance Vos = ISV, 10 = 18mA - - -
VG2S = 10V, I = 200MHz 

1M (Y22) Output Admittance Vos = ISV, 10 = 18mA - - -
VG2S = 1 OV, I = 200M Hz 

Re (Y21) Forward Transmittance VDS = ISV, 10 = 18mA - - -
VG2S = 1 OV, f = 200M Hz 

1m (Y21) Forward Transm~tance Vos= ISV,lo= 18mA - - -
VG2S = 10V, I = 200M Hz 

Re (YI2) Reverse Transmittance VDS= ISV,lo= 18mA - - -
VG2S = 10V, I = 200M Hz 

1m (YI2) Reverse Transmittance VDS= ISV,lo= 18mA - - -
VG2S = 10V, I = 200MHz 

Gps Power Gain 1= SOOMHz, ID = 18mA 13 16 -
Vos= lSV, VG2S= 10V 
I = 200M Hz, 10 = 18mA - - -
Vos= ISV, VG2S= 10V 

NF Noise Figure I = SOOMHz, 10 = 18mA - S.O 6.0 
Vos= ISV, VG2S= 10V 
1= 200M Hz, 10 - 18ma - - -
Vos= ISV, VG2S= 10V 

AGC(VG2s) Range 01 Automatic VG1S;;; 3.SV, I = SOOMHz - 40 -
Gain Control Vos = ISV, 

VG2S = 10V to OV 
VG1S = 2.SV, 1- 200MHz - - -
Vos= ISV, 
VG2S = 1 OV to OV 

EINT Interfering Signal at Gate 10 = SOOMHz, 10 = 18mA - 200 -
lor 1 % Cross-Modulation Vos= lSV, VG2S= 10V 
Distortion (Peak Voltage I=SOIMHz 
reI. to SO ohm system) 10 = 200MHz, 10 = 18mA - - -

Vos = 15V, VG2S = 10V 
1= 196MHz 

Gpsc Conversion VDS = ISV, VG1S = VG2S - - -
Power Gain (10 = 8mA) 1=200MHz 

1=24SMHz 
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50306 
Min Typ 

- 1.0S 

- I.S4 

- 13.23 

- -S.62 

- 0.01 

- -0.04 

- -

17 20 

- -
- I.S 

- -

- so 

- -

- 480 

14 17 

Max 

-

-

-

-

-

-

-
-

-

2.S 

-

-

-

-

-

50304 
50306 

Units 

mmhos 

mmhos 

mmhos 

mmhos 

mmhos 

mmhos 

dB 

dB 

dB 

mV 

dB 
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~,,"TELEDYNE 
COMPONENTS S05000 

S05001 
S05002 

N-CHANNEL ENHANCEMENT-MODE QUAD 
OMOS FET ANALOG SWITCH ARRAYS 
FEATURES 

• High Input to Output Isolation-120dB typical 
• Low feedthrough and feedback transients 
• Low Inter-electrode Capacitances 

APPLICATIONS 

• ±10V Analog Switches-SD5000 
• ±5V Analog Switches-SD5001 
• ±7.5V Analog Switches-SD5002 
• Sample and Hold 
• Wide-Band, Dual Differential Amplifiers 

ORDERING INFORMATION 

Part No. Package Description 

SD5000J 16·Pin Ceramic Dual In-Line 
SDSD5001J 16·Pin Ceramic Oualln-Line 
SD5002J 16-Pin Ceramic Dual In-Line 
SD5000N 16-Pin Plastic Dual In-Line 
SD5001N 16-Pin Plastic Oualln-Line 
SD5002N 16·Pin Plastic Oualln-Line 

SCHEMATIC DIAGRAM 
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2 
SUBSTRATE 

NOTE: PIN NUMBERS CORRESPOND 
TO PACKAGE PIN-oUT 

20V,70n 
10V,70n 
15V,70n 
20V,70n 
10V,70n 
15V,70n 

4359 ILL F01 

ABSOLUTE MAXIMUM RATINGS 

505000 S05001 SD5002 Unit 

Vos +20 +10 +15 Vdc 

Vso +20 +10 +15 Vdc 

VOB +25 +15 +22.5 Vdc 

VSB +25 +15 +22.5 Vdc 

VGS -25 -15 -22.5 Vdc 
+30 +25 +30 Vdc 

VGB -0.3 -0.3 -0.3 Vdc 
+30 +25 +30 Vdc 

VGO -25 -15 -22.5 Vdc 

+30 +25 +30 Vdc 
10 Continuous Drain Current .................................. 50mA 
Po Total Package Power Dissipation 

(at or below T A = +25°C) ................................. 640mW 
Linear Derating Factor ............................ 1 0.67mW/oC 

Po Single Device Power Dissipation 
(at or below T A = +25°C) ................................ 300mW 

Tj Operating Junction 
Temperature Range ............................... -55 to +85°C 

T s Storage Temperature Range ............... -55 to + 150°C 

Static·sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings" may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

PIN CONFIGURATION 

43S9JLL F02 
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505000 
505001 
505002 

TEST WAVEFORMS 

N-CHANNEL ENHANCEMENT-MODE QUAD 
DMOS FET ANALOG SWITCH ARRAYS 

SWITCHING TIMES TEST CIRCUIT 

Voo 

~RL 
~VOUT 

OSCILLOSCOPE 
435GIU F04 4359 III F03 
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N-CHANNEL ENHANCEMENT-MODE QUAD 
DMOS FET ANALOG SWITCH ARRAYS 

ELECTRICAL CHARACTERISTICS: (T A = +25°C per channel. unless otherwise noted.) 

Symbol Parameter Test Conditions 

Static 

BVos Drain-Source 10 = 10 nA. VGS = VBS = -5V 20 25 - 10 25 -
Breakdown Voltage 

BVso Source-Drain Is=10nA 20 - - 10 - -
Breakdown Voltage VGO = VBO = -5V 

BVOB Drain-Substrate 10= 10nA. VGB=O 25 - - 15 - -
Breakdown Voltage Source Open 

BVSB Source-Substrate Is = 10!lA. VGB = 0 25 - - 15 - -
Breakdown Voltage Drain Open 

10(off) Drain-Source Vos = 10V. VGS = VBS = -5V - - - - - 10 
Off Current Vos = 15V. VGS = VBS = -5V - - - - - -

Vos = 20V. VGS = Ves = -5V - - 10 - - -
IS(off) Source-Drain Vso = 10V, VGO = VBO = -5V - - - - - 10 

Off Current Vso = 15V, VGO = VBO = -5V - - - - - -
VSO = 20V, VGO = VBO = -5V - - 10 - - -

IGBS Gate-Body Source VGB = 25V. VOB = VSB = 0 - - - - - 1.0 
Leakage Current VGB = 30V. VOB = VSB = 0 - - 1.0 - - -

VGS(th) Gate Threshold Vos = VGS, 10 = 1 j!A, 0.1 1.0 2.0 0.1 1.0 2.0 
Voltage VSB=O 

rOS(on) Drain-Source VGs=SV, 10= lmA, VSB= 0 - 50 70 - 50 70 
ON Resistance VGS = 10V, 10 = lmA, VSB = 0 - 30 - - 30 -

VGs= 15V, 10= lmA. VSB= 0 - 23 - - 23 -
VGs=20V, 10= lmA, VSB=O - 19 - - 19 -

rOSM ON Resistance VGs= SV, 10= lmA, VSB=O - 1.0 5.0 - 1.0 5.0 
Match 

DynamIc 

gt. Common-Source Vos = 10V, 10= 20mA, 10 12 - 10 12 -
Forward f = 1 KHz, VSB = 0 
Transcond 

C(g.+gd+gb) Gate Node Vos= 10V, VGS = VBs=-15V, - 2.4 3.5 - 2.4 3.5 
Capacitance f=l MHz 

C(gs+db) Drain Node Vos = 10V, VGs= VBS =-15V, - 1.3 1.5 - 1.3 1.5 
Capacitance f=l MHz 

C(g.+.b) Source Node Vos= 10V, VGS= VBs=-15V, - 3.5 4.0 - 3.5 4.0 
Capacitance f= 1 MHz 

C(dg) Reverse Transfer Vos = 10V, VGs= VBS =-15V, - 0.3 0.5 - 0.3 0.5 
Capacitance f=l MHz 

CT Cross Talk f = 3KHz, RG = 600n - -107 - - -107 -
Id(on) Turn ON Delay Voo = SV. VG(on) = 10V, - 0.7 1.0 - 0.7 1.0 

Time RL= 680n, RG= 51n 

tr Rise Time Voo = SV, VG(on) = 10V, - 0.8 1.0 - 0.8 1.0 
RL= 680n, RG= 51n 

toft Turn OFF Time Voo = 5V, VG(on) = 10V, - 10 - - 10 -
RL = 680n, RG = 51n 
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15 25 

15 -

22.S -

22.5 -

- -
- -
- -
- -
- -
- -
- -
- -
0.1 1.0 

- 50 
- 30 

- 23 
- 19 

- 1.0 

10 12 

- 2.4 

- 1.3 

- 3.5 

- 0.3 

- -107 

- 0.7 

- 0.8 

- 10 

SD5000 
SD5001 
SD5002 

- V 

- V 

- V 

- V 

- nA 
10 
-
- nA 
10 
-
- j!A 
1.0 

2.0 V 

70 n 
-
-
-
5.0 n 

- mmhos 

3.5 pF 

1.5 pF 

4.0 pF 

0.5 pF 

- dB 

1.0 nSec 

1.0 nSec 

- nSec 
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~~TELEDYNE 
COMPONENTS 

505100 
505101 

N-CHANNEL ENHANCEMENT-MODE QUAD DMOS 
FET ANALOG SWITCH ARRAYS 

FEATURES 

• Common source for 4 channels 
• Low feedthrough and feedback transients 
• Low Inter-electrode Capacitances 

APPLICATIONS 

• +30V Switch Drivers-SD5100 
• +15V Switch Drivers-5D5101 

ORDERING INFORMATION 

Part No. Package Description 

SD5100N 14-Pin 30V.70Q 
Plastic Dual 
In-Line 

SD5101N 14-Pin 15V.70Q 
Plastic Dual 
In-Line 

SD5100CY SO-14 30V.70Q 
Package 

SD5101CY SO-14 
Package 15V.70Q 

SCHEMATIC DIAGRAM 
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11 
SUBSTRATE 

ABSOLUTE MAXIMUM RATINGS 

Parameter SD5100 SD5101 Unit 

VOS +30 +15 Vdc 

VSO +0.5 +0.5 Vdc 

VOB +30 +15 Vdc 

VSB +0.5 +0.5 Vdc 
+20 +20 Vdc 
+20 +20 Vdc 
-0.3 -0.3 Vdc 

+20 +20 Vdc 
-30 -15 Vdc 

10 Continuous Drain Current .................................. 50mA 
Po Total Package Power Dissipation 

(at or below TA = +25°C) ................................ 640mW 
Linear Derating Factor ............................ 10.67mW/oC 

Po Single Device Power Dissipation 
at or below T A = +25°C) ................................. 300mW 

Tj Operating Junction 
Temperature Range ............................... -55 to +85°C 

Ts Storage Temperature Range ............... -55 to +150°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma· 
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

PIN CONFIGURATION 

DIMENSIONS 
14-Pln PI •• tlc DIP 

50-14 PI •• tlc 

Note: Pin numbers corr_pond to Package Pin-Out 4380 ILL FD1 4380 ILL F02 

112'·' (4360) 14·19 

III 



SD5100 
SD5101 

N-CHANNEL ENHANCEMENT-MODE QUAD 
DMOS FET ANALOG SWITCH ARRAYS 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Units 

Static 

BVos Drain-Source 10 = 1.0IlA. 30 35 - 15 30 - V 
Breakdown Voltage VGs= VSs= 0 

BVsD Source-Drain Is= 10nA. 0.5 - - 0.5 - - V 
Breakdown Voltage VGO=VSD=O 

BVDs Drain-Substrate ID - 1.01lA. VGS = 0 30 - - 15 - - V 
Breakdown Voltage Source Open 

BVss Source-Substrate Is = 100nA. VGS = 0 0.5 - - 0.5 - - V 
Breakdown Voltage Drain Open 

ID(olQ Drain-Source Vos= 10V. - 1.0 10 - 1.0 10 nA 
OFF Current VGs= VBS= 0 

IGBS Gate-Substrate Source VGs= 20V. - - 10 - - 10 j.lA 
Leakage Current VDS= VSB= 0 

VGS(th) Gate-Source ID = 1.0IlA. VDS = VGS 0.5 1.0 2.0 0.5 1.0 2.0 V 
Threshold Voltage Vss=O 

rDS(on) Drain-Source VGS = 5V.ID = 1mA - 50 70 - 50 70 0 
ON Resistance Vss=O 

VGS = 10V.ID = 1mA - 30 45 - 30 45 
VSB=O 
VGS = 15V. ID = 1mA - 23 - - 23 -
VSB= 0 
VGS = 20V. ID = 1mA - 19 - - 19 -
VSB= 0 

rDSM ON Resistance Match VGS = 5V. ID = 1 mAo - 1.0 5.0 - 1.0 5.0 0 
Vss=O 

Dynamic 

gfs Common-Source Vos = 10V. 10 = 20mA 10 15 - 10 15 - mmhos 
Forward Transcond f = 1 KHz. VSB = 0 

c(gs+gcagb) Gate Node Vos= 10V. f = 1MHz - 2.4 3.5 - 2.4 3.5 pF 
Capacitance VGS=VBS=~V 

C(gd+db) Drain Node Vos = 10V. f = 1 MHz - 1.3 1.5 - 1.3 1.5 pF 
Capacitance VGS=VBS=~V 

Cdg Reverse Transfer Vos = 10V. f = 1 MHz - 0.3 0.5 - 0.3 0.5 pF 
Capacitance VGS=VBS=~V 

CT Cross Talk f = 3KHz. RG = 6000 - -107 - - -107 - dB 

NOTE: 1. Pulse Test SOil Sec. 1% Duty Cycle 
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"~TELEDYNE 
COMPONENTS 

SD5200 

N-CHANNEL ENHANCEMENT-MODE 
QUAD OM OS FET DRIVER ARRAY 
FEATURES 

• Normally OFF Configuration 
• Low Interelectrode Capacitance 
• High-speed Switching 

APPLICATIONS 

• +30V Analog Switch Drivers 
• Wide-Band Dual Differential Amplifiers 

ORDERING INFORMATION 

Part No. Package Description 

SD5200N 16-Pin Plastic Dual In-Line 30V, son 

SCHEMATIC DIAGRAM 

Q 
30-----, 3~-1 , , 
1~c>-<)4 1 0-11Lo 4 ! 

os' 
Q 

• 0-----, 6 o-:=r--Kt--, , 
,~C>-<)S a o-1fLo 5 o s 

110-----, 
Q 

, 11 <>-:=r--Kt-

'~O--O12 'o?f~12 
140-----, 

14 o---:=:J---t<l--, , 
16~c>-<)13 16 o-1TLo 13 o s 

Note: Pin numbers correspond to 2 

Package Pinout 
SUBSTRATE 

4370 ILL F01 

14·21 

ABSOLUTE MAXIMUM RATINGS 
(per channel, T A = +25°C unless otherwise noted) 

Vos Drain-Source Voltage .................................. +30Vdc 
Vso Source-Drain Voltage ................................. +0.5Vdc 
VOB Drain-Body Voltage ..................................... +30Vdc 
VSB Source-Body Voltage ................................... +15Vdc 
VGS Gate-Source Voltage ................................... +25Vdc 
VGB Gate-Body Voltage ...................................... +25Vdc 

Gate-Body Voltage ..................................... -O.3Vdc 
VGO Gate-Drain Voltage ........................ +25Vdc, -30Vdc 
10 Continuous Drain Current.. ............................. 50mA 
Po Total Package Power Dissipation 

(atorbelowTA=+25°C) ............................. 640mW 
Linear Derating Factor ........................... 10. 7mW/oC 

Po Single Device Power Dissipation 
(at or below TA = +25°C) ............................. 300mW 
Linear Derating Factor ............................. 5.0mW/oC 

Tj Operating Junction Temperature 
Range ................................................. -55 to +S5°C 

Ts Storage Temperature Range ............... -55 to +150°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

PIN CONFIGURATION 

4370 III F02 
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N-CHANNEL ENHANCEMENT-MODE 
QUAD DMOS FET DRIVER ARRAY 

505200 

ELECTRICAL CHARACTERISTICS: (TA = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions I Min Typ Max Unit 

Static 
BVos Drain-Source 10 = lOILA, VGS = Vss = 0 30 35 - V 

Breakdown Voltage 

BVsB Source-Substrate Is = 10ILA, VGB = 0 15 - - V 
Breakdown Voltage Drain Open 

IGSS Gate-Body Leakage Current VGB = 25V, VOB = Vss = 0 - - 1.0 I1A 
VGS(th) Gate-Source Threshold Voltage Vos = VGS, 10 = 1.01LA 0.5 1.0 2.0 V 

VSB= 0 

rOS(on) Drain-Source ON Resistance VGs= 5V,10= 1mA, Vss= 0 - 50 80 Q 
VGS = 10V, 10 = 1 rnA, VSB = 0 - 30 -
VGS = 15V, 10 = 1mA, VSB = 0 - 23 -
VGs=20V,10= 1 rnA, VSB= 0 - 19 -

DYNAMIC 
gl. Common-Source Forward VDS = 10V, 10 = 20mA 10 12 - mmhos 

Transcond. f=1KHz,VSB=0 

c(g. + gd + gb) Gate Node Capacitance f= 1MHz, VDS= 10V - 2.4 3.5 pF 
VGs=Vss=-15V 

C(gd+db) Drain Node Capicitance f = 1MHz, Vos= 10V - 1.3 1.5 pF 
VGs=VBs=-15V 

c(gs+ sb) Source Node Capacitance f= 1MHz, VOs= 10V - 3.5 4.0 pF 
VGs=Vss=-15V 

C(dg) Reverse Transfer Capacitance f= 1MHz, Vos= 10V - 0.3 0.5 pF 
VGS=VBS=-15V 

CT CrossTalk - -107 - dB 
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.,"'TELEDYNE 
COMPONENTS SD5400 

SD5401 
SD5402 

QUAD DMOS FET ANALOG SWITCH ARRAYS 
FEATURES 

• Low Interelectrode Capacitances 
- Analog Input ........................................ 3.5 pF Typ 
-Input (Gate) ••••••••••••••••••••••••••••••.••••••••••• 2.4 pF Typ 
- Output .................................................. 1.3 pF Typ 
- Feedback ............................................. 0.3 pF Typ 

• Low Insertion Loss ••••.•••..••••••.••••.•.•••..••••••. ros <30U 
• Low Cross Talk •.•...•••.•.•••.•.••...••••...• 107 dB @ 3 kHz 
• Bidirectional Switches 
• Small-Outline, Surface-Mount Package 

ORDERING INFORMATION 

Part No. Package Description 

SD5400CY 14-Pin 20V.30U 
Plastic 
Small-Outline 

SD5401CY 14-Pin 10V.30U 
Plastic 
Small-Outline 

SD5402CY 14-Pin 15V.30U 
Plastic 
Small-Outline 

SCHEMATIC DIAGRAM 

1123-1 (4361) 

6 0---,----14 ...... 

9 0---,----14 ...... 

12 o---,---toI..-.. 

'---_<>2 
SUBSTRATE 

Temperature 
Range 

Commercial 

Commercial 

Commercial 

4361 FHD F01 

APPLICATIONS 

• High-Speed Analog Switches 
SD5400 .......................................................... ±10V 
SD5401 ............................................................ ±5V 
S05402 ......................................................... ±7.5V 

• High-Speed Switch Drivers 
S05400 ............................................................ 20V 
S05401 ............................................................ 10V 
S05402 ............................................................ 15V 

• Sample-and-Hold 

PIN CONFIGURATION 

SUBSTRATE 2 

TOP VIEW 

.4381 FHDFD2 
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S05400 
S05401 
S05402 

ABSOLUTE MAXIMUM RATINGS: 
T c = +25°C. unless otherwise noted. 

VOB Drain-Body Voltage 
8D5400 ........................................................... +25V 
8D5401 ........................................................... + 15V 
8D5402 ........................................................ +22.5V 

Vos Drain-80urce Voltage 
8D5400 ........................................................... +20V 
8D5401 ........................................................... +10V 
8D5402 ........................................................... +15V 

VSB 80urce-Body Voltage 
8D5400 ................ ~ .......................................... +25V 
8D5401 ........................................................... +15V 
8D5402 ........................................................ +22.5V 

Vso 80urce-Drain Voltage 
8D5400 ........................................................... +20V 
8D5401 ........................................................... +10V 
8D5402 ........................................................... + 15V 

V GB Gate-Body Voltage 
8D5400 ................................................ -O.3V. +30V 
8D5401 ................................................ -O.3V. +25V 
8D5402 ................................................ -O.3V. +30V 

VGO Gate-Drain Voltage 
8D5400 ................................................. -25V. +30V 
8D5401 ................................................. -15V. +25V 
8D5402 .............................................. -22.5V. +30V 

QUAD OMOS FET ANALOG 
SWITCH ARRAYS 

VGS Gate-80urce Voltage 
8D5400 ................................................. -25V. +30V 
8D5401 ................................................. -15V. +25V 
8D5402 .............................................. -22.5V. +SOV 

10 Continuous Drain Current .............................. 50 rnA 
Po Total Package Power Dissipation 

@ or Below T A = +25°C .............................. 640 mW 
Linear Derating Factor .......................... 5.33 mW/oC 

Po 8ingle Device Power Dissipation 
@ or Below TA = +25°C .............................. 300 mW 

TJ Operating Junction 
Temperature Range ........................... O°C to +70°C 

TSTG 8torage Temperature Range ........ -55°C to +125°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under 'Absolute Maximum Ratings' may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
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QUAD DMOS FET ANALOG 
SWITCH ARRAYS 

ELECTRICAL CHARACTERISTICS (T A = +25°C per channel, unless otherwise noted.) 

Symbol Parameter Test Conditions 

Static 
BVos Drain-Source 10 = 10 nA, VGS = VBS = -5V 20 25 - 10 25 -

Breakdown Voltage 

BVso Source-Drain Is = 10 nA, VGO = VBO =-5V 20 - - 10 - -
Breakdown Voltage 

BVoa Drain-Substrate ID = 10 nA, VGB = OV, 25 - - 15 - -
Breakdown Voltage Source OPEN 

BVSB Source-Substrate Is = 10 IIA, VGB = OV, 25 - - 15 - -
Breakdown Voltage Drain OPEN 

10(OFF) Drain-Source VGS = VBS = -5V, Vos = 10V - - - - - 10 
OFF Current VGs=VBs=-5V, Vos= 15V - - - - - -

VGS = VBS = -5V, Vos = 20V - - 10 - - -
IS(OFF) Source-Drain VGO = VBO = -5V, Vso = 10V - - - - - 10 

OFF Current VGO = VBO = -5V, Vso = 15V - - - - - -
VGO = VBO = -5V, Vso = 20V - - 10 - - -

IGBS Gate-Body Source VOB = VSB = OV, VGB = 25V - - - - - 1 
Leakage Current VOB = VSB = OV, VGB = 30V - - 1 - - -

VGS(TH) Gate Source VDS = VGS, 10 = 1 IIA, 0.1 1 2 0.1 1 2 
Threshold Voltage VSB=OV 

rOS(ON) Drain-Source VGs= 5V, 10= 1 mA, - 50 70 - 50 70 
ON Resistance VSB=OV 

VGs= 10V, 10= 1 mA, - 30 - - 30 -
VSB=OV 
VGS= 15V, 10= 1 mA, - 23 - - 23 -
VSB=OV 
VGS = 20V, 10 = 1 mA, - 19 - - 19 -
VSB=OV 

rOSM(ON) Drain-Source Match VGs= 5V, 10= 1 mA, - 1 5 - 1 5 
ON Resistance VSB= OV 

Dynamic 

gm(FS) Common-Source Vos = 10V, 10 = 20 mA, 10 12 - 10 12 -
Forward VSB = 01= 1 kHz 
Transconductance 

C(GS+GO+GB) Gate Node Vos = 10V, VGS= VBS =-15V, - 2.4 3.5 - 2.4 3.5 
Capacitance 1=1 MHz 

C(GS+OB) Drain Node Vos = 10V, VGS= VBS=-15V, - 1.3 1.5 - 1.3 1.5 
Capacitance 1=1 MHz 

C(GS+SB) Source Node Vos = 10V, VGS= VBS=-15V, - 3.5 4 - 3.5 4 
Capacitance 1= 1 MHz 

ClOG) Reverse Transfer Vos= 10V, VGS= VBS=-15V, - 0.3 0.5 - 0.3 0.5 
Capacitance 1= 1 MHz 

CT Cross-Talk 1=3 kHz, ~=6000 - -107 - - -107 -
to(ON) Turn ON Delay Voo = 5V, VG(ON) = 10V, - 0.7 1 - 0.7 1 

Time RL= 6800, RG = 510 

tR Rise Time Voo = 5V, VG(ON) = 10V, - 0.8 1 - 0.8 1 
RL= 6800, RG = 510 

tOFF Turn OFF Time Voo = 5V, VG(ON) = 10V, - 10 - - 10 -
RL= 6800, RG = 510 

14-25 

15 25 
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22.5 -

22.5 -

- -
- -
- -
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S05400 
S05401 
S05402 

SWITCHING TIMES TEST CIRCUIT 

5100 

510 

OSCILLOSCOPE 

INPUT PULSE 
trs 0.5 nSEC 
PULSE WIDTH-l00 "SEC 

SAMPUNG OSCILLOSCOPE 
tr < 0.36 nSEC 
Ain > 1Mn 
Gin < 2.0 pF 

4361 FHD F03 

QUAO OMOS FET ANALOG 
SWITCH ARRAYS 

TEST WAVEFORMS 

o 

..(IV __ -!.::.=~ ______ .z-

4361 FHO F04 

TYPICAL PERFORMANCE CHARACTERISTICS: TA = +25°C per channel, unless otherwise noted. 
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.,"'TELEDYNE 
COMPONENTS 

VN0610LL 
VN2222LL 

N-CHANNEL ENHANCEMENT-MODE DMOS POWER FETs 
FEATURES 

• High Gate Oxide Breakdown, ±40V min. 
• Low Output and Transfer Capacitances 
• Extended Safe Operating Area 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 
• Solid-State Relays 
• Motor Controls 
• Power Supplies 

ORDERING INFORMATION 

Part No. 

VN0610LL 

VN2222LL 

Package 

TO-92 Plastic 
Package 
TO-92 Plastic 
Package 

SCHEMATIC DIAGRAM 

Description 

60V,5Q 

60V,7.5Q 

DRAIN 

ABSOLUTE MAXIMUM RATINGS 

Drain-Source Voltage ................................................ +60V 
Drain-Gate Voltage (VGS = 0) ................................... +60V 
Gate-Source Voltage ................................................ ±40V 
Continuous Drain Current 

VN0610LL 
T A = +25°C ..................................................... 0.18A 
Tc = +25°C ..................................................... 0.32A 

VN2222LL 
T A = +25°C ..................................................... 0.15A 
T c = +25°C ..................................................... 0.26A 

Peak Pulsed Drain Current ........................................ 1.0A 
Continuous Device Dissipation 

T A = +25°C ...................................................... 0.3W 
Tc = +25°C ...................................................... 1.0W 

Linear Derating Factor 
TA = +25°C .............................................. 2.4mW/oC 
Tc = +25°C .............................................. 8.0mW/oC 

Operating Junction 
Temperature Range ................................... -55 to + 150°C 
Storage Temperature Range ...................... -55 to + 150°C 
Lead Temperature (1/16" from mounting 
surface for 30 sec) ................................................. +260°C 

Slatic·sensitive device. Unused devices must be stored in conductive 
material. Protect devices from slatic discharge and slatic fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause perma· 
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

]----1 
G"E~1-J 

SOURCE 

4362 FHD 01 
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VN0610LL 
VN2222LL 

N-CHANNEL ENHANCEMENT-MODE 
DMOS POWER FETs 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Units 

Static 

BVoss Drain-Source 10 = 100J.LA, VGs= 0 60 100 - 60 100 - V 
Breakdown Vo~age 

VGS(th) Gate-Source 10 = 1.0mA, VOS = VGS O.S 1.9 2.5 0.6 1.9 2.5 V 
Threshold Vo~age 

IGBS Gate-Body Source VGS = ±30V, Vos = 0 - ±1.0 ±100 - ±1.0 ±100 nA 
Leakage Current 

loss Drain-Source OFF Vos = 4SV, VGS = 0 - 0.1 10 - 0.1 10 J.LA 
Leakage Current Vos = 4SV, VGS = 0 5.0 500 5.0 500 J.LA 

TA= 125°C 

10(on) ON Drain Current Vos = 10V, VGS = 1OV(1) 1.0 2.2 - 1.0 2.2 - A 

VOS(on) Drain-Source VGS = 5V, 10 = 0.2A(1) - 0.9 1.5 - 0.9 1.5 V 
ON Voltage VGS = 10V, 10 = 0.5A<1) - 1.5 2.5 - 1.5 3.75 

rOS(on) Drain-Source VGS = 5V, 10 = 0.2A(1) - 4.5 7.5 - 4.5 7.5 0 
ON Resistance VGS = 10V, 10 = 0.5A(1) - 3.0 5.0 - 3.0 7.5 

VGS = 10V, 10 = 0.5A(1) - 4.7 9.0 - 4.7 13.5 
TA=+125°C 

Dynamic 
gl. Common-Source Vos = 10V, 10 = 0.5A 100 400 - 100 400 - mmhos 

Forward Transcond f= 1KHz(1) 

Ciss Common-Source Vos = 15V, VGS = 0 - SO 100 - SO 100 pF 
Input Capacitance f= 1MHz 

crs• Common-Source Reverse Vos = 15V, VGS = 0 - 1.3 5.0 - 1.3 5.0 pF 
Transfer Capacitance f = 1MHz 

Coss Common-Source Vos = 15V, VGS = 0 - 10.5 25 - 10.5 25 pF 
Output Capacitance f=1MHz 

ton Turn-On Time Voo = 15V, VG(on) = 10V - 5.0 10 - 5.0 10 nSec 
RG = 250, RL = 250 

!off Turn-Off Time Voo= 15V, VG(on)= 10V - 6.0 10 - 6.0 10 nSec 
RG = 250, RL = 250 

NOTE: 1. Pulse Test SO" Sec, 1% Duty Cycle 
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~"'TELEDYNE 
COMPONENTS 

VN10KN 

N-CHANNEL ENHANCEMENT-MODE DMOS POWER FETS 
FEATURES 

• High Gate Oxide Breakdown, ±40V min. 
• Low Output and Transfer Capacitances 
• Extended Safe Operating Area 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 
• Solid-State Relays 
• Motor Controls 
• Power Supplies 

ORDERING INFORMATION 

Part No. Package 

VN10KN3 TO-92 Plastic 

SCHEMATIC DIAGRAM 

1125-1 (4363) 

Description 

60V,SQ 

ABSOLUTE MAXIMUM RATINGS 
(T A = +25°C unless otherwise noted) 
Drain-Source Voltage ................................................ +60V 
Drain-Gate Voltage (VGS = 0) ................................... +60V 
Gate-Source Voltage ................................................ ±30V 
Continuous Drain Current 

T A = +25°C ......................................................... 0.24A 
T c = +25°C ........................................................ 0.32A 

Peak Pulsed Drain Current ........................................ 1.0A 
Continuous Device Dissipation 

TA = +25°C ....................................................... 0.30W 
Tc = +25°C ......................................................... 1.0W 

Linear Derating Factor 
TA = +2S0C .................................................. 2.4mWrC 
Tc = +25°C ................................................. 8.0mWrC 

Operating Junction Temperature 
Range ......................................................... -55 to + 150°C 
Storage Temperature Range ...................... -55 to +150°C 
Lead Temperature (1/16" from mounting 
surface for 30 sec) ................................................. +260°C 

Static-sensitive device. Unused devices must be stored in ocnductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under 'Absolute Maximum Ratings' may cause perma· 
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

4383FHD Fot 
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N-CHANNEL ENHANCEMENT-MODE 
DMOS POWER FETS 

VN10KN 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Min Typ Max Units 

Static 
BVoss Drain-Source Breakdown Voltage 10 = 100j.lA, VGS = 0 60 100 - V 

VGS(lh) Gate-Source Threshold Voltage 10 = 1.0rnA, Vos = VGS 0.8 1.9 2.5 V 

IGBS Gate-Body Source Leakage Current VGS =±15V, Vos = 0 - ±10 ±100 nA 

loss Drain-Source OFF Vos = 40V, VGs= 0 - 0.1 10 j.lA 
Leakage Current Vos=40V, VGs=O 5.0 500 j.lA 

TA= 125°C 

IOlon) ON Drain Current VGS = 5V, Vos = 10V<1) 0.25 - - A 
VGs= 10V, Vos= 10V(1) 0.75 - -

VOS(on) Drain-Source ON Voltage VGS = 10V, 10 = 0.5A(1) - 1.5 2.5 V 

rOS(on) Drain-Source ON Resistance VGS = 10V, 10 = 0.5A(1) - 3.0 5.0 0 
VGS = 10V, 10 = 0.5A(1) - 4.7 9.0 
TA=+125°C 

Dynamic 
g,. Common-Source Forward Transcond Vos = 10V, 10= 0.5A 100 400 - mmhos 

f = lKHz(1) 

Ciss Common-Source Input Capacitance Vos=15V,VGs=0 - 80 100 pF 
f= 1MHz 

Crss Common-Source Reverse Vos = 15V, VGS = 0 - 1.3 5.0 pF 
Transfer Capacitance f= lMHz 

COBS Common-Source Output Capacitance Vos= 15V, VGs= 0 - 10.5 25 pF 
f = lMHz 

Ion Turn-On Time Voo = VG(on) = 10V - 5.0 10 nSec 
RG = 25Q, RL = 250 

Ioff Turn-Off Time Voo = VG(on) = 10V - 6.0 10 nSec 
RG = 250, RL = 250 

NOTE: 1. Pulse Test 80" Sec, 1 % Duly Cycle 
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VN10LM 
VN2222LM 

N-CHANNEL ENHANCEMENT-MODE DMOS POWER FETs 
FEATURES 

• High Gate Oxide Breakdown, ±4OV min. 
• Low Output and Transfer Capacitances 
• Extended Safe Operating Area 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• Logic Buffers 
• Line Drivers 
• Solid-State Relays 
• Motor Controls 
• Power Supplies 

ORDERING INFORMATION 

Part No. Package 

VN10LM TO-237 Plastic 

VN2222LM TO-237 Plastic 

SCHEMATIC DIAGRAM 

1126-1( .... ) 

Description 

60V,5Q 

60V,7.5Q 

ABSOLUTE MAXIMUM RATINGS 

Drain-Source Voltage ................................................ +60V 
Drain-Gate Voltage (VGS = 0) ................................... +60V 
Gate Source Voltage ................................................... ±40 
Continuous Drain Current 

VN10LM 
TA = +25°C ......................................................... 0.19A 
T c = +25°C ........................................................ 0.44A 
VN2222LM 
TA = +25°C ......................................................... 0.16A 
Tc = +25°C ........................................................ 0.36A 

Peak Pulsed Drain Current ........................................ 1.0A 
Continuous Device Dissipation 

T A = +25°C ....................................................... 0.36W 
Tc = +25°C ......................................................... 1.8W 

Linear Derating Factor 
TA = 25°C .................................................... 2.9mWJoC 
Tc = 25°C .................................................. 14.4mWJOC 

Operating Junction Temperature 
Range ......................................................... -55 to + 150°C 
Storage Temperature Range ...................... -55 to +150°C 
Lead Temperature (1/16" from mounting 
surface for 30 sec) ................................................. +260°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Strasses 
above those listed under 'Absolute Maximum Ratings' may cause perma· 
nent damage to the device. These ara strass ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

4364 FHD F01 
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VN10LM 
VN2222LM 

N-CHANNEL ENHANCEMENT-MODE 
DMOS POWER FETs 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Units 

Static 
BVoss Drain-Source 10 = 100!lA, VGS = 0 60 100 - 60 100 - V 

Breakdown VoHage 

VGS(th) Gate-Source 10 = 1.0mA, Vos = VGS 0.8 1.9 2.5 0.6 1.9 2.5 V 

IGBS Gate-Body Source VGS = ±30V, Vos = 0 - ±1.0 ±100 - ±1.0 ±100 nA 
Leakage Current 

loss Drain-Source OFF Vos = 48V, VGS = 0 - 0.1 10 - 0.1 10 !lA 
Leakage Current Vos = 48V, VGS = 0 - 5.0 500 - 5.0 500 !lA 

TA= 125°C 

10(on) ON Drain Current Vos = 10V, VGS = lOV(1) 1.0 2.2 - 1.0 2.2 - A 

VOS(on) Drain-Source VGS = 5V, 10 = 0.2A(1) - 0.9 1.5 - 0.9 1.5 V 
ON Voltage VGS = 10V, 10 = 0.5A(1) - 1.5 2.5 - 1.5 3.75 

rOS(on) Drain-Source VGS = 5V, 10 = 0.2A(t) - 4.5 7.5 - 4.5 7.5 0 
ON Resistance VGS = 10V, 10 = 0.5A(1) - 3.0 5.0 - 3.0 7.5 

VGS = 10V, 10 = 0.5A(1) - 4.7 9.0 - 4.7 13.5 
TA= +125°C 

Dynamic 

gl. Common-Source Vos = 10V, 10 = 0.5A 100 400 - 100 400 - mmhos 
Forward Transcond f = lKHz(1) 

Cjss Common-Source Vos=15V,VGs=0 - 80 100 - 80 100 pF 
Input Capacitance f= lMHz 

erss Common-Source Reverse Vos=15V,VGs=0 - 1.3 5.0 - 1.3 5.0 pF 
Transfer Capacitance f= lMHz 

Coss Common-Source Vos=15V,VGs=0 - 10.5 25 - 10.5 25 pF 
Output Capacitance f= lMHz 

ton Turn-On Time Voo = 15V, VG(on) = 10V - 5.0 10 - 5.0 10 nSee 
RG = 250, RL = 250 

tolf Turn-Off Time Voo = 15V, VG(on) = 10V - 6.0 10 - 6.0 10 nSec 
RG = 250, RL = 250 

NOTES: 1. Pulse Test 801' Sec, 1% Outy Cycle 
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VQ1000 

N·CHANNEL ENHANCEMENT ·MODE QUAD DMOS POWER FET ARRAY 
FEATURES 

• Inherent Current Sharing Capability when 
Paralleled 

• Simple Straightforward DC Biasing 
• Extended Safe Operating Area 
• CMOS and TTL Compatible 

APPLICATIONS 

• High-Speed Pulse Amplifiers 
• CMOS Logic to High-Current Interfaces 
• High-Speed Switching 
• Line Drivers 
• Stepper Motor Drivers 

ORDERING INFORMATION 

Part No. 

VQ1000J 

Package 

14 Pin 
Plastic DIP 

SCHEMATIC DIAGRAM 

TOP VIEW 

1127·1 (4365) 

Description 

60V,5.5Q 

4365FHO F01 

ABSOLUTE MAXIMUM RATINGS 
(T A = 25°C, unless otherwise noted.) 

Drain-Source Voltage .................................................. 60V 
Drain-Gate Voltage (VGS = 0) ...................................... 60V 
Gate-Source Voltage ................................................ ±40V 
Continuous Drain Current 

Total Package 
TA = +25°C ......................................................... 0.29A 
Tc = +25°C ........................................................ 0.51A 
Single Device 
TA = +25°C ......................................................... 0.20A 
Tc = +25°C ........................................................ O.36A 

Peak Pulsed Drain Current ........................................ 1.0A 
Continuous Device Dissipation 

Total Package 
TA = +25°C ....................................................... 0.64W 
Tc = +25°C ......................................................... 2.0W 
Single Device 
TA = +25°C ....................................................... 0.30W 
Tc = +25°C ......................................................... 1.0W 

Linear Derating Factor 
Total Package 
TA = +25°C .................................................. 5".lmW/oC 
Tc = +25°C .................................................. 16mW1°C 
Single Device 
TA = +25°C .................................................. 2.4mW/oC 
Tc = +25°C ................................................. 8.0mW1°C 

Operating Junction 
Temperature Range ................................... -55 to +150°C 
Storage Temperature Range ...................... -55 to +150°C 
Lead Temperature (1/16" from mounting 
surface for 30 Sec) ................................................ +260°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under' Absolute Maximum Ratings' may cause penna­
nent damage to the davice. These are stress ratings only and functional 
operation of the device at these or any other conditions above Ihose 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
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VQ1000 

N-CHANNEL ENHANCEMENT-MODE 
QUAD DMOS POWER FET ARRAY 

ELECTRICAL CHARACTERISTICS: (T A = +25°C unless otherwise noted) 

Symbol Parameter Test Conditions Min Typ Max Units 

Static 
BVOSS Drain-Source Breakdown Vottage 10 = 100lLA, VGS = 0 60 105 - V 

VGS(th) Gate-Source Threshold Voltage Vos = VGS, 10 = 1.0mA 0.8 1.9 2.5 V 

IGBS Gate-Body Source Leakage Current VGS = 10V, Vos = 0 - .10 100 nA 
VGS = 10V, Vos - 0 - 10 500 nA 

TA = +125°C 
VGS = -10V, Vos = 0 - -.10 -100 

loss Drain-Source OFF Leakage Current Vos = 60V, VGS = 0 - .10 10 ~A 
Vos = 60V, VGS = 0 - 10 500 ~A 
TA=+125°C 

10(on) Drain-Source ON Current(1) Vos = 10V, VGS = 5V 0.2 1.3 - A 
Vos= 10V, VGs= 10V 0.5 2.5 -

VOS(on) Drain-Source ON Voltage(1) VGs= 5V,lo= 0.2A - - 1.50 V 
VGS = 10V, 10 = 0.3A - - 1.65 

ros(on) Drain-Source ON Resistance(1) VClFl= 5V In= 0.2A - - 7.5 0 
VGS = 10V, 10 = 0.3A - - 5.5 
VGS = 10V, 10 = 0.3A - - 7.6 0 

TA=+ 125°C 

Dynamic 

QI. Common-Source Forward Transcond(1) Vos = 10V, 10 = 0.5A 100 400 - mmhos 
f= 1KHz 

Ciss Common-Source Input Capacitance Vos = 25V, VGS = 0 - - 60 pF 
f= 1MHz 

Crss Common-Source Reverse Vos = 25V, VGS = 0 - - 5.0 pF 
Transfer Capacitance f=1MHz 

Coss Common-Source Output Capacitance Vos = 25V, VGS = 0 - - 25 pF 
f= 1MHz 

ton Turn-On Time Voo= 15V, VG(on) 10V - - 10 nSec 
RG = 250, RL = 250 

toll Turn-Off Time Voo = 15V, VG(on) 10V - - 10 nSec 
RG = 250, RL = 250 

NOTES: 1. pulse Test 80!, Sac. 1% Duty Cycle 
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..,"'TELEDYNE 
COMPONENTS 

Teledyne Components continually strives to improve 
the quality and reliability of our products. This on-going 
process encompasses all areas of our operation, from de­
sign and development through delivery of finished product 
and customer service. As a result, we are proud of our many 
years of proven success supplying reliable high perfor­
mance components to our customers. 

New Product Qualification Tests 
All products in development must pass a minimum set 

of die and package related qualification tests as a require­
ment for their release to, manufacturing: As an example, 
Table 1 summarizes the reliability tests that are performed 
on new plastic packaged IC's. Samples from three separate 
fabrication lots must pass each test before production is 
allowed to begin. 

Manufacturing Quality Assurance 
The quality and reliability tests and controls in the 

manufacturing process (see Figure 1) are described below. 

Incoming Inspection 
Aaw materials (silicon wafers, photomasks, leadtrames, 

molding compound, etc.) are inspected by Quality Control 
on a sample basis. In some cases, where the vendor has an 
approved SPC program in place, vendor data may be 
substituted for incoming inspection at Teledyne Compo­
nents. All raw material vendors are subject to periodic audits 
by Teledyne Components Quality personnel. 

WaferFab 
In addition to production controls, critical dimension 

measurements, and electrical measurements of wafers in 
process, Quality Assurance personnel conduct audits and 
monitors to assure adherence to specifications. 

Wafer Sort 
Each die on every water is tested on automatic test 

equipment to the electrical limits in the data sheet. Quality 
Assurance conducts periodic audits to assure that proper 
test programs and procedures are being used and that all 
test equipment is properly calibrated. 

1150-1 (4366) 15-1 

Assembly 

RELIABILITY AND 
QUALITY ASSURANCE 

Sample inspections are performed by Quality Control 
personnel after die attach, lead bond, and tin plate (for 
devices with plated leads). 

Assembly Environmental 
Periodic samples are tested by Quality Assurance for 

marking permanency, solderability, resistance to solder heat, 
temperature cycle and thermal shock. Also tested, for 
hermetic devices, are hermeticity and constant acceleration, 
and for plastic devices, are resistance to steam (pressure 
cooker) and high temperature biased humidity life (85°Ct 
85%AH). 

Electrical Test 
After assembly, devices are 100% tested to the room 

temperature DC specifications in the data sheet. Following 
100% test, lots are submitted to Quality Assurance for 
sample testing to all data sheet specifications (DC & AC) 
over the operating temperature range. 

Final Visual and Clearance 
Prior to shipping, the devices are inspected by Quality 

Assurance to Teledyne Components' visual criteria and all 
paperwork is checked to assure that all manufacturing steps 
were properly completed and that devices meet the 
customer's requirements. 

Hi-Rei Screening 
Teledyne Components offers a number of Monolithic IC 

and Hybrid products with extra screening for applications 
that require higher assurance levels of quality and reliability, 
similar to those demanded for military grade devices'. 
This "tHAn screening flow, created in 1991, is outlined in 
Figure 2. 

• The similarity between our intemal specification numbers and MIL­
STO-883 test methQd numbers (e.g. TC201 0 for intemal visual) is 
intentional and' was meant as an aid to understanding our new flow. 
The procedures, despite the similarity in numbers, are not intended to DI 
be identical to or in confonnance with the test methods contained in 
MIL-STO-883. 



RELIABILITY AND 
QUALITY ASSURANCE 

RELIABILITY QUALIFICATION TESTS 

Test 

Steady State Life 

High Temperature Storage 

Temperature, Humidity, Bias 

Temperature Cycle 

Thermal Shock 

Resistance to Solder Heat 

Autoclave 

ESD Sensitivity 

Table 1 

Conditions 

Ta= 125·C 
t = 1000Hrs. 

Ta= 150·C 
t = 1000Hrs. 

Ta = 85·C, RH = 85% 
t = 1000Hrs. 

T -high = 150·C 
T -low = -65·C 
# of cycles =1000 

T-high = 150·C 
T-Iow = -55·C 
# of cycles =15 

Per JEDEC Std 22 

Ta=121·C 
t = 168 Hrs. 

Per Mil-Std 883 
Method 3015 
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PRODUCT ASSURANCE FLOW 

INCOMING 
MATERIALS 

I 
WAFER FAB 

I 
WAFER SORT 

I 
ASSEMBLY 

SCRIBE/BREAK 
1ST OPTICAL 
DIE ATTACH 

BAND 
2ND OPTICAL 

SEAL 

I 
ASSEMBLY 

ENVIRONMENTAL 
TESTING 

I 

ELECTRICAL 

I 

MARK 

I 
QA ACCEPTANCE 

PROGRAM VERIFICATION 
VISUAL TESTING 

MECHANICAL TESTING 
FUNCTIONAL TESTING 
PARAMETRIC TESTING 

I 

PACK 

I 

FINAL VISUAL 

I 

FINAL CLEARANCE 

I 
SHIP 

I 

RELIABILITY AND 
QUALITY ASSURANCE 

-- QC INSPECTION 

QAAUDITS 
QC MONITORS 

-- QAAUDITS 

QAAUDITS 
QC MONITORS 

-- QAAUDITS 

-- MANUFACTURING 

QA INSPECTION 

QA INSPECTION 

Figure 1 
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RELIABILITY AND 
QUALITY ASSURANCE 

MONOLITHIC I.C. PRODUCTSIHR SCREENING FLOW 

Traceability to Wafer Fab 

Internal Visual 
TC 2010", Condition B 

Temperature Cycle 
TC1010", Condition C 

Constant Acceleration 
TC 2001", Condition E 

Initial (Pre-Bum-In) Electrical 
per Applicable Device Specification 

Burn-In Test 
TC 1015", Condition A, B, or C 

Interim (Post Burn-In) Electrical 
per Applicable Device Specification 

DC @ 25°C 
Percent Defective (PDA) 5% 

Final Electrical 
per Applicable Device Specification 

DC @ -55°C and + 125°C 
AC @ 25°C 

SQlder Dip (100%)*" 

Hermeticity 
Fine Leak, Condition A 1 
Gross Leak, Condition C 

TC 1014" 

Device Marking 
Teledyne Logo, Part Number, 
ESD Designator, Date Code, 

Country of Origin 

External Visual 
TC 2009" 

Quality Conformance Inspection 
TC5005" 

Group A and B, Each Lot 
per Applicable Device Specification 

Group C and 0 every 12 months 

Figure2A 
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HYBRID PRODUCTS/HR SCREENING FLOW 

Traceability to Elements 
IC's, Capacitors, Resistors, Cover,Package 

Substrate, Wire, Epoxy 

Internal Visual, Hybrid Construction 
TC 2017*, Class B 

Internal Visual, Elements 
TC 2032*, Class B 

Internal Visual, Integrated Circuits 
TC 2010*, Condition B 

Temperature Cycle 
TC1010*, Condition C 

Constant Acceleration 
TC 2001*, Condition A 

Hermeticity 
Fine Leak, Condition A 1 

Gross Leak, Condition C, TC 1014* 

Initial (Pre-Bum-In) Electrical 
per Applicable Device Specification 

Burn-In Test 
TC1 01S*, Condition A, B, or C 

Interim (Post Burn-In) Electrical 
per Applicable Device Specification 

DC @ 2SoC, Percent Defective (PDA) 10% 
IPattern Failure 

Final Electrical 
per Applicable Device Specification 

DC @ -SSoC and + 12SoC, AC @ 2SoC 

Device Marking 
Teledyne Logo, Part Number, 
ESD Designator, Date Code, 

Country of Origin, BeO 

I 
External Visual 

TC 2009* 

Quality Conformance Inspection 
TC SOOS* 

Group A and B, Each Lot 
per Applicable Device Specification 
Group C once per design or major 

change, Group D per package 
type every 6 months 

Figure 28 
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","TELEDYNE 
COMPONENTS 

ORDERING INFORMATION 

TELEDYNE COMPONENTS INTEGRATED CIRCUIT PRODUCT NUMBERING SYSTEM 
(except High Noise Immunity Products) 

TC 7106 A C 
I 

P L IHRX 

Teledyne Components Device 

Device Number 

Electrical Performance Grade Option (if applicable) 
R - Reversed Pin Layout 

Operating Temperature Range 

Package Type 

Number of Package Pins 

Processing Option 
HRX - HR Flow, Class B Processing 
BI - 100% Burn-In at TC = 125°C ±5°C for 160 Hours 

I 1'---___ Number of Package Pins (see listing) 

'--------- Package Type (see listing) 

Operating Temperature Range 
M - Military Temperature Range (-55°C to +125°C) 
1* - Industrial Temperature Range (-25°C to +85°C) 
C - Commercial Temperature Range (O°C to +70°C) 
E - Extended Industrial Temperature Range (-40°C to +85°C) 
* - May be -40°C to +85°C. 

Refer to specific device specification. 

'------------- See data sheet for electrical grade options. 

'------------------- Note that all proprietary part number prefixes 
have been changed to 'Te'. 
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ORDERING INFORMATION 

Package Type Number of Package Pins 

A TO-220 A 8 

8 Plastic Flat Pack 8 3 

C SOT-23 C 3 (Pin 2 connected to case) 

0 MO-078AA 0 14 

H Side-Brazed CerDIP E 16 

I TO-220 (Isolated) G 24 

J CerDIP I 28 

K Plastic Gullwing Quad Flat Package L 40 

L Plastic Leaded Chip Carrier (PLCC) M 2 

M SOT-89 N 18 

N Ceramic Leadless Chip Carrier (LCC) P 20 

0 Plastic 'SO' Surface Mount Q 60 

P Plastic DIP R 5 (Pin 3 connected to case) 

R TO-52 S 68 

T TO-99 T 5 

V 8-Pin Metal Can V 8 (Pin 8 connected to case) 
y Dice W 44 

Z TO-92 y 8 (Pin 4 connected to case) 
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~~TELEpDr(O~~NTS COM 

PACKAGE 1 

TO-52 (2-PIN) 
0.500 

I 
· (12.70) 0.150 13.8t

1
;:.. MiN 0.115 (2.92) 0.030 

-I 4-(0.76) 

[]:

- ~I t .,~~ ~ 
0.230 (5.84) 0 178 (4.52) =-r 0.209 (5.31) . • 

I ._- --- 0.019 (0.48) ~ 0.016 (0.41) 

PACKAGE 2 

TO-92 (2-PIN) 

1152-1 (4366) 

DIA 

11(~2~~~) 0.210 (5.33) ~ MIN 
0.170 (4.32) I 

o 205 ~5.21) ~ D:c-= 

0:175(4.45) - =~T 

L- 0019(0.48) 
0:016 (0.41) 

DlA 
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PACKAGE INFORMATION 

0105 (2.67) 

'Lf.') 

~
01 

r 0105(2.67) 
0:080 (2.03) 

0165 (4.19) 
0: 125 (3.81) 

III 



PACKAGE INFORMATION 

PACKAGE 3 

TO-99 (8-PIN) 

i 
0.370 (9.40) 
0.335 (8.51) 

~ 

PACKAGE 4 

0.185 (4.70) f-oo----I~r.--.. I(~i.~) 
0.165(4.19) MIN 

- - (1.02) 
MAX I 

~ 0.040 

0.335~8.51) 0; 
0.305 (7.75) 

• -- II LLEADS - r- 0.019 (0.483) 
0.040 (1.02) 0.016 (Q.408) 
INSULATOR DIA 

MAX 

8-PIN PLASTIC DIP 

4 3 2 1 o 
5 678 

0.110 (2.79) 
0.090 (2.29) 
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PACKAGES 

8-PIN CERDIP 

PACKAGE 6 

PACKAGE INFORMATION 

r-- 0.390--1 

I f1., ,0.375,,Il I 
0.271I~ /0.025R 
0.245 ~NOM 

~::~ ~ ~ ~ ~0.045 ~0.325. ~ 

~m1 
0.015 OV~~!LL 

::?s I IJ ~ 4SEATINGJOOl MIN " I PLANE 0.011 0.009 

~:~ J L 1.--0.4°°_1 
TYP 0.020 MAX 

0.037 0.016 

0.027 
STANDOFF 

WIDTH 

14-PIN PLASTIC DIP 

C:::::J 
0.770 (19.558) 

I'" MAX 0.160 "'I (4.064) 
r------....! MAX 

0.060 (1.524) -.L ~ 
0.015 (0.381) ---*-

0.060 (1.52-::-J ! 
0.045 (1.143) -0.160 (4.064) 

0.100 (2.540) 

17-3 

~ 
0.310 (7.874) 
0.280 (7.112) 

0.235 (5.969) Rr----1 0.215 (5.461) 

0.015 (0.381) 
-- O.OOB (0.2032) 

I'" -I 0.400 (10.160) 
0.330 (8.382) 
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PACKAGE INFORMATION 

PACKAGE 7 

14-PIN CERDIP 

PACKAGES 

0.025 R 
V NOM 

''''r~~'' t:;:t ~~. +~~~~G 
-.j f.- -11-

0.110 0.020 
0.090 0.037 0.016 
TYP 0.027 

STANDOFF 
WIDTH 

0.325 
MAX 

OVERALL 

I- ~I 

M-~ 
I- 0.375 ~ 1 

MAX 

16-PIN PLASTIC DIP 

o.no (19.56) 
~0.745 (18.92)~ 

~~:~~ II: ::::: :,~ ."'~no 
U I I L 0.290 (0.737) 
-+I i+ 0.045 (1.14) I.----..J 

0.070(1.78) I ~ I 

0.115;~ Twtrnitf1fitft~0.020 8 ........ 0.015(0.38) 
MIN 1 nmmm I -- 0.008 (0.20) 

~ ~ jL.... 0°_15° 
0.110(2.79) 
0.090 (2.29) 0.015 (0.38) 

0.023 (0.56) 
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PACKAGE 9 
16-PIN CERDIP 

PACKAGE INFORMATION 

t--- 0.785 ---I 
I fl, A A 0.750 A A !II 

0.271IOl ~,o~~~l 
0.245 

9 16 r.- 0.325 
U I I U 0.065 I 0.045 MAX 
---l I-- 0.045 -t 0.015 ?VERAL~ 

02001; 0.020 ~I MAX -.l. SEATING 0.011 

0.125 L f PLANE 0.009 
MAX 

~ ~ JL I- ~~o: -I 
0.110 0.037 0.020 
0.090 0.027 0.016 
TYP STANDOFF 

WIDTH 

PACKAGE 10 
18-PIN PLASTIC DIP 

C:::::::JI ~:~~ 
0.200 0.91 (23.12) 
(5 08) I 0.89 (22.61) I MAX'" .. 0.14 (3.56) 

0.12 (3.05) 

I~ll 
~ ~ I l Jl 0.150 (3.81) 0.065 (1.66) --l 0.115 (2.92) 

0.045 (1.15) 0.105 (2.67) 

0.095 (2.42) 

0.02 (0.5OS) 
0.015 (0.381) 
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0.306 (7.78) 

C:'~I 

~J-0.008 (0.203) ... ~ 

• 



PACKAGE INFORMATION 

PACKAGE 11 

18-PIN CERAMIC DIP 

7 0.91 (23.12) 
0.1 089 (22 61) 0.12 (3.05) 

(4.32) ,.. •. _, 0.06 (1.53) 

L~II 
0.06(1.53) j l Jl ~:~~~!::~~~ 

PACKAGE 12 
24-PIN PLASTIC DIP 

0.045 (1.15) 0.105 (2.67) 
0.095 (2.42) 

0.02 (0.508) 
0.015 (0.381) 

_PIN 1 
~~~~.f:l,. T 

0.555 
0.545 

~~t"rM"'I'Tt"'l't'"n"T""'! ~ 
-I 

17-6 

0.306 (7.78) 
0.294 (7.47) 

~ n 
0.012 (0.305) 
0.008 (0.203) 

0.012 :t 0.001 
(0.305 :t 0.025) 

TYP 



PACKAGE 13 
24-PIN CERAMIC DIP 

PACKAGE 14 
24-PIN CERDIP 

0.150 
MIN 

PACKAGE INFORMATION 

12 

0.520 
1 }.610 

1~""TT'""'TT"~~~..,.,....,.F2...("41 
1.290 
MAX 

0.520 0.520 
I_ MAX _I 0.225 I MAX I 

]~. ~l~-0.075 ~ ~:~~~ ~ 
I I jl 0015 0.200 I I 0.070 _ _ . 0.120.. _ 

0.030 0.110 0.620 
0.090 __ 0.590 

0.023 
0.014 

17·7 



PACKAGE INFORMATION 

PACKAGE 15 
28-PIN PLASTIC DIP 

PACKAGE 16 

I ::::::::::::::~Il.r,l~~~: 
I.. 36 83 (1 450) -I 15.40 (O.SOS) 

3S:58 (1:440) 05.08 1:15.09~.594~1 
(0.200) 

MAX 

4.07(0.lS0)IEFriilllliliTIlT A 
3.56(0.140) VVMVIfIfVIfVVIfVIf~=t= 

-ill [ I 1 IL 4.45(0.175) 0'_15'~}_ 
1.SS (o.oS5) --I _ 3.05 (0.120) ~ 
1.15 (0.045) 2.S7 (0.105) 

2.42 (0.095) __ 0.305 (0.012) __ ...... 
0.508 (0.020) 0.203 (0.008) 
0.381 (0.015) 

28-PIN CERAMIC DIP 

35.92 (1.414) 
35.0S (1.380) 

~ '''J~''') 0 =r='''''''''' ~ mr~~ O.;~:3(:~~::) 
~ ~ I L II 4.45 (0.175) I I 0.203 (o.oOS) 

1.66 (0.065) --I 3.18 (0.125) .. _ 
1.15 (0.045) 2.67 (0.105) 15.40 (O.60S) 

2.42 (0.095) __ __ 14.74 (0.580) 

0.508 (0.020) 
0.381 (0.015) 
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PACKAGE INFORMATION 

PACKAGE 17 
40-PIN PLASTIC DIP 

I~::::::::~::::::::j 

PACKAGE 18 
40-PIN CERAMIC DIP 

... 0.100 (2.54) 

2.020 (51.308) 
MAX 

0.520 
(13.208) 

SQUARE 

+ 
0.540 

(13.716) 
NOM 

• 
0.250 (5.210) 
0.165 (4.064) 

0.540 (13.7) 
NOM 

0.165 (4.191) 
MAX 

~ 

J t I I' 
0.020 (0.508) k. -l '- -l 1_ __II-- 0.060(1.524) 

0.050 :00.010 0.050 (1.27) 0.100 :00.010 0.018 :00.002 
(1.27 :00.254) TYP (2.54 :00.254) (0.457 :00.051) 

17·9 

0.125 (3.175) I 
MIN .. 

0.012 :0 0.001 
(0.305 :0 0.025) 

TYP 

I 14 
0.006 (0.152)~ 
0.012 (0.305) ~I 

0.600 (15.24) 
REF 

IfI 



PACKAGE INFORMATION 

PACKAGE 19 

28·PIN CERDIP 

MAX 0.060 (1.524) I I 0.510 (12.964) 

0.180(4.572)1.- 0.015(0.381) ~ 
0.140 (3.556) + 

~~ It g:= 
0.070(1.778) -I I- ~~o:~~~~:~:~ I- -I 
0.030 (0.762) 0.110 (2.794) 0.150 (0.318) 

0.090 (2.286) 0.008 (0.203) 

PACKAGE 20 

40·PIN CERDIP 

0.023 (0.584) 
0.015 (0.381) 

I::::::::::::::::::] T = 
I I ~80 
_ 2.~ ~~ 

MAX - + 
*-----.l 

f f 
+11+ +I 1+ -+I I- t 0.015 
0.020 0.065 0.100 0.200 MIN 
0.015 0.040 0.125 

17-10 

~0.012 
0.008 



PACKAGE INFORMATION 

PACKAGE 21 

50-PIN FLATPACK FORMED LEADS 

~,---_____ 15_0 M_AX_~--i_-+.098 ,.O.O~ 0.054,. 0.004 ~ 

0.047,. 0.004,!r.tnR~_~!· .=:-::::::::::::,::-t::----------'. 5\~ t 

I I I I 0.050,. 0.006 t t r----t-+I 0.010 0.0075 
0.102,. 0.012 MIN 

PIN 60 

PIN 1 

PIN 1 INDICATION 
DIMPLE OR BunON 

A 

17-11 

A 

1 

]Loro" TYP 

[ 0.0145 
TYP 

1 
0.454 
TYP 

0.550 
,. 0.005 

TYP 

j 



PACKAGE INFORMATION 

PACKAGE 22 

5-PIN TO-220 (PACKAGE An 

0.80 
(20.32) 

+ t 
0.175(4.445) 1 I 

+ 

0.105 
(2.669) 

~ 
0.02 

(0.508) 

I-- 0.58 1-- 0.57 11 

·"··~lr II "u~~ 
0.143 (3.632) 0.031 

OIA THROUGH . (0.787) 

PACKAGE 23 

T0-18 (3-PIN) 

0.210 (5.33) 1+----1+--- (~:.~) 
0.170(4.32) MIN 

~(0.76) 
MAX 1 0.030 

0'230'i(:-5'-84-)-0'-19-=-5t-(-4-'-95--)-t(}--:: 

0.209 (5.31) 0.178 (4.52) .-l 
..L.-! _-+_ c::::::JT 

3LEAOS 
0.019 (0.48) 
0.016 (0.41) 

DlA 

17-12 

0.050 
(1.27) 

0.048 (1.22) 

~~I 
0.046 (1.17) 

~""""'I 
-450 



PACKAGE 24 

TO-92 (3-PIN) 

PACKAGE 25 

0.210 (5.33) 1---1----1 0.500 

0.170+14.32) 1[11 c:::::::J (1~i~0) 

0.205 (5.21) c:::::::J I 
0.175(4.45) ~ 

L- c:::::::J T 
3 LEADS 

0.019 (0.48) 
0.016 (0.41) 

DIA 

0.105 (2.67) 
0.095 (2.41) 

8-PIN PLASTIC "SO" 

~~- t i 5.2 (0.205) 
4.6 (0.181) 

4.0 (0.158) 6.2 (0.244) 
3.8 (0.150 5.8 (0.228) 

~~-+ ! 

PACKAGE INFORMATION 

0.37 (0.015) 
5.0 (0.197) esc :e50 7°1(4 PLCS) 

4.8 (0.188) 1.75 (0.069) 
1.35 (0.053) 

~~ 1 

O~(o:;) JU f·20 (t.008) 0.22~0.009) 0.45 (0.018) 0.10 (0.004) 0.19 (0.007) 

1.27 (0.050) 

esc 0.45 (0.018) 
0.35 (0.014) 

17·13 

f 
7°(4 PLCS) 

III 



PACKAGE . INFORMATION 

PACKAGE 26 

14·PIN PLASTIC "SO" 

~~~~::;'--i f 
5.2 (0.205) 
4.6(0.181) 

4.0 (0.1 58) 6.2 (0.244) 
3.8 (0.1 SO) 5.8 (0.228) 

L¢:::;::::;::;:;:;:::;::;:::;:~ -+ 1 

0.37 (0.015) 
8.75 (0.344) BSC :e5' 7'1(4 PLCS) 

8.55 (0.336) 1.75 (0.069) 
1.35 (0.053) 

~~1 
O~(O!;;) J Lo~(o~) ::!.OOS) 0.22~0.009) 7' (4 PLCS) 
0.45 (0.018) 0.35 (0.014) 0.10 (0.004) 0.19 (0.007) 

1'.27 (0.050) 
BSC 

17-14 

0.n(0.030) 
0.64 (0.025) 

t 

7t 
3'-6' 



PACKAGE 27 

S8-PIN PLCC 

0.990 0952 
",0.005 . 

0.050TYP 
NON-ACCUM 

--"1 r-
TOP VIEW 

-8--1-------- + --------tB 

1000000 

1--------- 0.952 -------.... 

1+------- 0.990 %O.OOS -------1 

BOTTOM VIEW 

PACKAGE INFORMATION 

DETAIL VIEW A 

SlOE VIEW 

1 

__ 0.035 R 
",0.010 

0.610 
",0.015 

DETAIL A 

0.125 DIA X 0.005 DEEP 
4 PLCS (EJECTOR PIN) 

17-15 

0.020 MIN 

III 



PACKAGE INFORMATION 

PACKAGE 28 

44-PIN PLCC 
TOP VIEW 

0.690 0.652 
:to.OOS 

~----------+----------~ 

L...t--------- 3:::~: I~ 0.652 
1+----- 0.690 :to.OO5 

BOTTOM VIEW 

0.125 DIA x O.OOS DEEP 
4 PLCS (EJECTOR PIN) 

17-16 

DETAIL VIEW A 

,-r--------...---.J~ 
0.028 

...-L.I-.--~-,-___i 

DETAIL A 

SIDE VIEW 

-I 
0.610 

:to.015 

~}1 
..-0.020MIN 

0.104 

1+--~0.172 



PACKAGE 29 

28-PIN PLCC 
TOP VIEW 

0.050TYP 

11¥~_N-_,A_C~_Ut-M __ -; 

0.490 0452 [ 
,.0.005 . 

~ 

J.-_:!::=I:~rn, ~:;.:r:n ~$,=r: ~~ ::::: 
~--0.452 

__ 0.490 ,.0.005 

BonOMVIEW 

0.188 DIA x 0.005 DEEP 
(EJECTOR PIN) 

PACKAGE INFORMATION 

DETAIL VIEW A 

~r----'-----""-----..JL-i 
0.028 

-.L~_~IIII 

SIDE VIEW 

III 

17·17 



PACKAGE INFORMATION 

PACKAGE 30 

44-PIN FLAT PACK 

0.003 :00.002 
(0.07 :to.005) 

TYP 

I-..J 
0.050 :to.Ol0 

(1.3:t0.3) 
TYP 

0.063 :to.OO4 
(1.6 :to.l) 

OIA 

0.016 
(0.4) 

CHAMFER 
TYP 

17-18 

0.008 to.OO03 0(0': ~ ~.~~3) 
(0.20 :to.008) . . 

---'-
-t 

TYP 

0.031 :to.006 
(0.8:t0.15) 

NON-ACCUMULATIVE 
TYP 

0.014 :to.004 
(0.35:t0.l) 

TYP 

0.024 
__ (0.6) 

MAX FLASH 
TYP 



PACKAGE 31 

16-PIN "SO" WIDE 
PIN 1 

-1 
0.299 (7.S9O) 

PACKAGE INFORMATION 

L;=r;;;;;=;::;::;=;::;::;;:;:;::;:::;::r:;J ~T~ 
.OOSRADMAX 

TYP 

0.413 (10.490) 11~ SjSO 
0.403 (10.26) 0.104 (2.642) 

0.097 (2.46) 

~=:r soL-Jjl,--__ ---oIl lL 
0-;;(0;;) J LO;;(;;1) :::!::1S;:"I~ I.. 0.410(10.490) ~I 

TYP 0.0055 (0.14) PLANE 0.400 (10.26) 

o.oso (1.27) 
Bse 

17-19 

III 



PACKAGE INFORMATION 

PACKAGE 32 

20-PIN "SO" WIDE 

~~ll 
0.299 (7.59) 0.410 (10.41) 

~~~~rrn~~J~ 'T" 
0.511 (12.98) 
0.504 (12.00) 0.104 (2.64) 

0.097 (2.48) 

cD ,a......_---I) lbl tiriririiiiJriU=+I 
o-;;(o!;;;) J L O~(~O) 0.0115(0.29) 

0.014 (0.36) 0.0055 (0.14) 

-..J I- 1" 
0.035 (0.09) 0.010 (0.25) 
0.010 (0.48) 

PACKAGE 33 

SOT 

0.050 (1.27) 

0.020 (0.50) ----l L 
0.015 (0.37) -"1 ,_-______ --., 

r 3 t 
0.0551 (1.40) 0.0984 (2.50) 

a,...;:....r--r---r-=:..,.a 0.0471'1.20) 

0.0236 (0.60) I 
0.0177 (0.45) 1 

0.081 (2.10) 

!=- LO.0401 (1.02) 
I-o~f----.-I.I- 0.0350 (0.89) 

0.0807 (2.04) 
0.0701 (1.78) 

O f Q 0.047 (1.20) 
0.033 (0.85) 

0.0098 (0.25) L • -.L =I 
0.0040(0.10)11. .1 0.0051~0.130) I-

0.1197 (3.04) 0.0034 (0.085) 0.0236 (0.60) 
0.1102 (2.80) 0.0180 (0.45) 

17·20 



PACKAGE 34 

16-PIN SO 

nr 
0.158 (4.01) 0.244 (6.20) 

PIN1,
l ------------'·:r ""r'" 

PACKAGE INFORMATION 

0.205 (5.21) 
0.394 (10.01) 
0.385 (9.78) 0.069 (1.75) 

0.053 (1.35) 

hJ:LD 0 HJtLD Hl1~ 
I- ___ 0_._18_9_(4_.8_2_) _......,,·1 0.009 (0.22) 

Jj ( II 0.OO7t 19) 

LJ L.JL..JJL.1LJL~:!:T SEATING 

0.014 (0.36) 0.004 (0.10) PLANE 

0.050 (1.27) 
Bse 

PACKAGE 35 

20-PIN PLASTIC DIP 

1.070 
1-----(2~I)-J ----Oi~1 

'Mt'~~~b&bI;~tiibit ---r 
0.25O:!: 0.005 

(6.350 .. 0.127) 

,~=t:FEi''O'i:f'i'ft''i''~tO -.l 

17-21 

-l l=t 
0.030 (0.77) 
0.026 (0.67) 

III 



PACKAGE INFORMATION 

PACKAGE 36 

TO-220 (3-PIN ) 

0.185 1--0.594 0.115 
0.165 ,I I 0.5691 0.095 

~*--~-~ ~ 
+ ~ J:-d 0.020 

0.045 3° 0.012 

1:1 0.258 1- 0.5591 0.113 0.230 0.549 0.055 
0.103- .t:: 0.045 

~:.~lfll I .~ 
0.156 0.055 
0.146 0.045 

DIATHROUGH 

17-22 



Section 18 
Sales Offices 

Display A/D Converters 

Binary A/D Converters 2 

Voltage-to-Frequency/Frequency-to-Voltage Converters 3 

Sensor Products 4 

Power Supply Control ICs 5 

Power MOSFET, Motor and PIN Drivers 6 

References 7 

Chopper-Stabilized Operational Amplifiers 8 

High Performance Amplifiers/Buffers 9 

Video Display Drivers 10 

Display Drivers 11 

Analog Switches and Multiplexers 12 

Data Communications 13 

Discrete DMOS Products 14 

Reliability and Quality Assurance 15 

Ordering Information 16 

Package Information 17 

Sales Offices 18 





1153-1 (4366) 18-1 

Main Sales Offices 

Domestic Sales Offices 

Teledyne Components 
1300 Terra Bella Avenue 
P.O. Box 7267 
Mountain View, CA 94039-7267 
TEL: 415-968-9241 
TWX: 910-379-6494 
FAX: 415-967-1590 

Teledyne Components 
10 Oceana Way 
Norwood, MA 02062-2601 
TEL: 617-255-0300 
FAX: 617-255-9576 

Foreign Sales Offices 

Teledyne Components 
Abraham Lincoln Strabe 38-42 
6200 Wiesbaden 
Germany 
TEL: 49-611-768 0 
FAX: 49-611-701 239 

Teledyne Components 
The Harlequin Centre 
Southhall Lane 
Southhall 
Middlesex, UB2 5NH 
England 
TEL: 44-1-571-9596 
FAX: 44-1-571-9439 
FAX: 44-1-571-8177 

Teledyne Components 
11 Dhoby Ghaut #09-06 
Cathay Building 
Singapore 0922 
TEL: 3388077/3387313 
FAX: 3393316 



United States Manufacturers Representatives 

Alabama Colorado Hawaii 

Group 2000 Sales, Inc. Wescom Marketing Teledyne Components 
109C Jefferson Street 4891 Independence St. 1300 Terra Bella Avenue 
Huntsville, AL 35801 Ste.235 P.O. Box 7267 
(205) 536-2000 Wheat Ridge, CO 80033 Mountain View, CA 94039-7267 
FAX: (205) 533-5525 (303) 422-8957 (415) 968-9241 

FAX: (303) 422-9892 TWX: 910/379-6494 

Alaska FAX: 415/967-1590 

Connecticut 
Teledyne Components Idaho 
1300 Terra Bella Avenue Alpha-Omega Sales Corp 
P.O. Box 7267 325 Main Street Wescom Marketing 
Mountain View, CA 94039-7267 North Reading, MA 01864 4891 Independence St. 
(415) 968-9241 (508) 664-1118 Ste.235 
TWX: 910/379-6494 FAX: (508) 664-3212 Wheat Ridge, CO 80033 
FAX: 415/967-1590 (303) 422-8957 

Delaware FAX: (303) 422-9892 

Arizona 

SMS Associates 
Illinois 

7819 E. Greenway Rd., Ste. 5 CenTech, Inc. 
Scottsdale, AZ 85260 S-J Associates, Inc. 10312 East 63rd Terrace 
(602) 998-0831 204 Plaza Office Center Raytown, MO 64133 
FAX: (602) 998-2045 Mt. Laurel, NJ 08054 (816) 358-8100 

(609) 866-1234 FAX: (816) 358-8107 

Arkansas FAX: (609) 866-8627 
Dolin Sales Co. 

Southern States Mkting., Inc. 609 Academy Dr. 
1143 Rockingham, Ste. 106 Northbrook, IL 60062 
Richardson, TX 75080 Florida (708) 498-6770 
(214) 238-7500 

Component Design Marketing 
FAX: (708) 498-4885 

FAX: (214) 231-7662 
7616 Southland Blvd. Ste. 103 Indiana 

California Orlando, FL 32809 
(407) 240-3903 Luebbe Sales Company 

Bestronics of San Diego FAX: (407) 240-4305 6515 E. 82nd Street, Ste. 202 
9683 Tierra Grande St. 

1900 S.W. 85th Avenue 
Indianapolis, IN 46250 

Ste.102 (317) 845-7389 
San Diego, CA 92126 North Lauderdate, FL 33068 FAX: (317) 845-5875 
(619) 693-1111 (407) 726-5444 

FAX: (619) 693-1963 FAX: (305) 480-7674 Iowa 

H-Technical Sales II, Inc. 4502 W. Elm Street Rep Associates Corp. 
4 Ventura, Ste. 220 Tampa, FL 33614 4905 Lakeside Drive N.E. 
Irvine, CA 92640 (813) 886-9721 Cedar Rapids, IA 52402 
(714) 753-7810 FAX: (813) 888-7816 (319) 373-0152 
FAX: (714) 753-7818 

Georgia 
FAX: (319) 373-0217 

ProMerge Sales, Inc. 
Group 2000 Sales, Inc. Kansas 

1737 N. First Street #510 
San Jose, CA 95112 5390 Peachtree Industrial Blvd. Centech, Inc. 
(408) 543-5544 Ste.210B 10312 East 63rd Terrace 
FAX: (408) 453-9536 Norcross, Georgia 30071 Raytown, MO 64133 

(404) 729-1889 (816) 358-8100 
FAX: (404) 729-1896 FAX: (816) 358-8107 
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United States Manufacturers Representatives (Cont.) 

Kentucky Massachusetts Nebraska 

Luebbe Sales Company Alpha-Omega Sales Corp CenTech, Inc. 
7260 Edington Drive 325 Main Street 10312 East 63rd Terrace 
Cincinnati, OH 45249 North Reading, MA 01864 Raytown, MO 64133 
(513) 530-0600 (508) 664-1118 (816) 358-8100 
FAX: (513) 530-0623 FAX: (508) 664-3212 FAX: (816) 358-8107 

24610 Detroit Road Michigan Nevada 
Westlake, OH 44145 
(216) 899-0071 Luebbe Sales Company ProMerge Sales, Inc. 
FAX: (216) 899-1072 27280 Haggerty Road C-11 1737 N. First Street #510 

Farmington Hills, MI 48331 San Jose, CA 95112 
Mad River Station, Ste. 205-8 (313) 489-8828 (408) 543-5544 
2717 Miamisburg-Centerville Road FAX: (313) 489-8829 FAX: (408) 543-5020 
Dayton, OH 45459-3704 
(513) 438-0490 

Minnesota New Hampshire 
FAX: (513) 438-8760 

Comprehensive Technical Sales Alpha-Omega Sales Corp 
Louisiana 6525 City West Pkwy. 325 Main Street 

Eden Prairie, MN 55344 North Reading, MA 01864 
Southern States Mkting., Inc. (612) 941-7181 (508) 664-1118 
1143 Rockingham, Ste. 106 FAX: (612) 941-4322 FAX: (508) 664-3212 
Richardson, TX 75080 
(214) 238-7500 

Mississippi New Jersey 
FAX: (214) 231-7662 

400 East Anderson Lane 
Group 2000 Sales, Inc. Metro Logic Corp. 
5390 Peachtree Industrial Blvd. 271 Route 46 West 

Ste.610 Ste.210B Ste. D 202 
Austin, TX 78752 Norcross, Georgia 30071 Fairfield, NJ 07006 
(512) 835-5822 (404) 729-1889 (201) 575-5585 
FAX: (512) 835-1404 FAX: (404) 729-1896 FAX: (201) 575-8023 

10700 Richmond, Ste. 243 S-J Associates, Inc. 
Houston, TX 77042 Missouri 

204 Plaza Office Center 
(713) 789-2426 

CenTech, Inc. Mt. Laurel, NJ 08054 
FAX: (713) 789-3202 10312 East 63rd Terrace (609) 866-1234 

Raytown, MO 64133 FAX: (609) 866-8627 
Maine (816) 358-8100 

Alpha-Omega Sales Corp FAX: (816) 358-8107 New Mexico 

325 Main Street SMS Associates 
North Reading, MA 01864 Montana 

7819 E. Greenway Rd., Ste. 5 
(508) 664-1118 

Wescom Marketing Scottsdale, AZ 85260 
FAX: (508) 664-3212 

4891 Independence St. (602) 998-0831 
Ste.235 FAX: (602) 998-2045 

Maryland Wheat Ridge, CO 80033 

Arbotek Associates (303) 422-8957 New York 

1404 E. Joppa Road FAX: (303) 422-9892 
Gen-Tech Electronics 

Towson, MD 21204 4855 Executive Drive 
(301) 825-0775 Liverpool, NY 13088 
FAX: (301) 337-2781 (317) 451-3480 

FAX: (317) 451-0988 • 
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United States Manufacturers Representatives (Cant.) 

New York (Cont.) 

Metro Logic Corp. 
271 Route 46 West 
Ste.D202 
Fairfield, NJ 07006 
(201) 575-5585 
FAX: (201) 575-8023 

North Carolina 

Group 2000 Sales, Inc. 
109C Jefferson Street 
Huntsville, Alabama 35801 
(205) 536-2000 
FAX: (205) 533-5525 

5390 Peachtree Industrial Blvd. 
Ste.210B 
Norcross, Georgia 30071 
(404) 729-1889 
FAX: (404) 729-1896 

North Dakota 

Comprehensive Technical Sales 
6525 City West Pkwy. 
Eden Prairie, MN 55344 
(612) 941-7181 
FAX: (612) 941-4322 

Ohio 

Luebbe Sales Company 
7260 Edington Drive 
Cincinnati, Oh 45249 
(513) 530-0600 
FAX: (513) 530-0623 

Mad River Sta., Ste. 205-B 
2717 Miamisburg-Centerville Road 
Dayton, OH 45459-3704 
(513) 438-0490 

24610 Detroit Road 
Westlake, OH 44145 
(216) 899-0071 
FAX: (216) 899-1072 

Oklahoma 

Southern States Mkting., Inc. 
1143 Rockingham, Ste. 106 
Richardson, TX 75080 
(214) 238-7500 
FAX: (214) 231-7662 

Oklahoma (Cont.) 

400 East Anderson Lane 
Ste.610 
Austin, TX 78752 
(512) 835-5822 
FAX: (512) 835-1404 

10700 Richmond, Ste. 243 
Houston, TX 77042 
(713) 789-2426 
FAX: (713) 789-3202 

Oregon 

Advanced Technical Marketing 
4900 S.w. Griffith Drive, #105 
Beaverton, OR 97005 
(503) 643-8307 
FAX: (503) 643-4364 

Pennsylvania 

Luebbe Sales Company 
9800 McKnight Rd., Ste. 200-B 
Pittsburgh, PA 15237 
(412) 364-0490 
FAX: (412) 364-4290 

S-J Associates, Inc. 
204 Plaza Office Center 
Mt. Laurel, NJ 08054 
(609) 866-1234 
FAX: (609) 866-8627 

Rhode Island 

Alpha-Omega Sales Corp. 
325 Main Street 
North Reading, MA 01864 
(508) 664-1118 
FAX: (508) 664-3212 

South Carolina 

Group 2000 Sales, Inc. 
109C Jefferson Street 
Huntsville, AL 35801 
(205) 536-2000 
FAX: (205) 533-5525 
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South Dakota 

Comprehensive Technical Sales 
6525 City West Parkway 
Eden Prairie, MN 55344 
(612) 941-7181 
FAX: (612) 941-4322 

Tennessee 

Group 2000 Sales, Inc. 
109C Jefferson Street 
Huntsville, AL 35801 
(205) 536-2000 
FAX: (205) 533-5525 

Texas 

Southern States Mkting., Inc. 
1143 Rockingham, Ste. 106 
Richardson, TX 75080 
(214) 238-7500 
FAX: (214) 231-7662 

400 East Anderson Lane 
Ste.610 
Austin, TX 78752 
(512) 835-5822 
FAX: (512) 835-1404 

10700 Richmond, Ste. 243 
Houston, TX 77042 
(713) 789-2426 
FAX: (713) 789-3202 

Utah 

Wescom Marketing 
3500 S. Main Street 
Salt Lake City, UT 94115 
(801) 269-0419 
FAX: (303) 422-9892 

Vermont 

Alpha-Omega Sales Corp. 
325 Main Street 
North Reading, MA 01864 
(508) 664-1118 
FAX: (508) 664-3212 



United States Manufacturers Representatives (Cont.) 

Virginia 

Arbotek Associates, Inc. 
1404 E. Joppa Road 
Towson, MD 21204 
(301) 825·0775 
FAX: (301) 337·2781 

Washington 

Advanced Technical Marketing 
8521 154th Avenue N.E. 
Redmond, WA 98052 
(206) 869-7636 
FAX: (206) 869-9841 

Washington, DC 

Arbotek Associates 
1404 E. Joppa Road 
Towson, MD 21204 
(301) 825-0775 
FAX: (301) 337-2781 

West Virginia 

Luebbe Sales Company 
9800 McKnight Road 
Ste.200-B 
Pittsburgh, PA 15237 
(412) 364-0490 
FAX: (412) 364-4290 

Wisconsin 

Comprehensive Technical Sales 
6525 City West Parkway 
Eden Prairie, MN 55344 
(612) 941-7181 
FAX: (612) 941-4322 

Dolin Sales Co. 
250 W. Coventry Ct. 
Glendale, WI 53217 
(414) 482-1111 
FAX: (414) 351-4142 

Wyoming 

Wescom Marketing 
4891 Independence Street 
Ste.235 
Wheat Ridge, CO 80033 
(303) 422-8957 
FAX: (303) 422-9892 
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British Columbia 

Weiss Company 
4381 Fraser Street, #202 
Vancouver, British Columbia, 
CNV5V4G4 
(604) 873-1112 
FAX: (604) 873-1120 

Manitoba 

Weiss Company 
P.O. Box 225, Station "L" 
Winnepeg, Manitoba 
eN R3H OZ5 
(204) 772-3665 
FAX: (204) 774-1814 

Ontario 

Weiss Company 
7270 Torbram Road, #5 
Mississauga, Ontario 
CN L4T3Y7 
(416) 673-0011 
FAX: (416) 673-1270 

Weiss Company 
P.O. Box 1235, Station "H" 
Nepean, Ontario 
eN K2J 1Z9 
(613) 692-0617 
FAX: (613) 692-4081 

Quebec 

Weiss Company 
2044 St. Regis Blvd. 
Dorval, Quebec 
eN H9P 1H6 
(514) 685-6644 
FAX: (514) 685-6950 

Canadian Manufacturers Representatives 
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Canadian Distributors 

Alberta Quebec 

Future Electronics, Inc. Future Electronics, Inc. 
3833-29th Street NE 1000 Ave st. Jean Baptist, 
Calgary, Alberta Suite 100 
CN T1Y 6B5 Quebec 
(403) 250-5550 CN G2E5G5 
FAX: (403) 291-7054 (418) 877-6666 

4606-97th Street 
FAX: (418) 877-6671 

Edmonton, Alberta 237 Hymus Blvd. 
CN T6E5N9 PoInte Claire, Quebec 
(403) 438-2858 CN H9R 5P9 
FAX: (403) 434-0812 (514) 694-7710 

FAX: (514) 694-3707 

British Columbia 
Marshall Industries, Inc. 

Future Electronics, Inc. 148 Brunswick Blvd. 
1695 Boundary Road PoInte Claire, Quebec 
Vancouver, BC CN H9R 5P9 
CN V5K4X7 (514) 694-8142 
(604) 294-1166 FAX: (514) 694-6989 
FAX: (604) 294-1206 

Manitoba 

Future Electronics, Inc. 
106 King Edward 
Winnipeg, Manitoba 
CN R3H ON8 
(204) 786-7711 
FAX: (204) 783-8133 

Ontario 

Future Electronics, Inc. 
1050 Baxter Road 
Ottawa, Ontario 
CN K2C 3P2 
(613) 820-8313 
FAX: (613) 820-3271 

5935 Airport Road, Suite 200 
Mississuaga, Ontario 
CN L4V 1W5 
(416) 612-9200 
FAX: (416) 612-9185 

Marshall Industries, Inc. 
4 Paget Road, Units 10 & 11 
Building 1112 
Brampton, Ontario 
CN L6T5G3 
(416) 458-8046 

IDI FAX: (416) 458-1613 
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United States Distributors 

Alabama California (Cont.) California (Cont.) 

Future Electronics, Inc. All American Semiconductor Marshall Industries, Inc. 
237 Hymus Blvd. 17220 New Hope SI. 10105 Carroll Canyon Rd. 
Huntsville, AL 35805 Suite 211 San Diego, CA 92131 
(205)830-2322 Fountain Valley, CA 92708 (619)578-9600 
Fax: (205)830-6664 (714)435-0115 Fax: (619)586-0469 

Marshall Industries, Inc. Elmo Semiconductor Corp. Marshall Industries, Inc. 
3313 Memorial Pkwy South 7590 N. Glen Oaks Blvd. 3039 Kilgore Ave., #140 
Huntsville, AL 35801 Burbank, CA 91504 Rancho Cordova, CA 95670 
(205)881·9235 (818)768-7400 (916)635-9700 
Fax: (205)881-1490 Fax: (818)767-7038 Fax: (916)635-6044 

Arizona Future Electronics, Inc. Marshall Industries, Inc. 
2220 O'Toole Ave. 336 Los Coches St. 

Future Electronics, Inc. San Jose, CA 95131 Milpitas, CA 95035 
4636 E. University Dr. (408)434-1122 (408)942-4600 
Suite 245 Fax: (408)344-0822 Fax: (408)262-1224 
Phoenix, AZ 85034 

Future Electronics, Inc. Zeus Components, Inc. (602)968-7140 
Fax: (602)968-0334 9301 Oakdale Ave. 5236 Colodny Dr. 

Suite 210 Agoura Hills, CA 91301 
Marshall Industries, Inc. Chatsworth, CA 91311 (818)889-3838 
9830 S. 51st SI. (818)772-6240 Fax: (818)889-2464 
Phoenix, AZ 85044 Fax: (818)772-6247 

Zeus Components, Inc. (602)496-0290 
Fax: (602)893-9029 Future Electronics, Inc. 6276 San Ignacio Ave., Suite E 

16925 Browning Ave. San Jose, CA 95119 

California 
Irvine, CA 92714 (408)629-4789 
(714)250-4141 Fax: (408)629-4792 

All American Semiconductor Fax: (714)250-4185 
Zeus Components, Inc. 2360 Qume Dr., Suite C 

San Jose, CA 95131 Future Electronics, Inc. 22700 Savi Ranch Pkwy 

(408)943-1200 3940 Ruffin Rd., Unit E Yorba Linda, CA 92686 

(800)222-6001 San Diego, CA 92123 (714)921-9000 

Fax: (408)943-1393 (619)278-5020 Fax: (714)921-2715 
Fax: (619)756-8546 

All American Semiconductor 
Marshall Industries, Inc. 

Colorado 
369 Van Ness Way 
Suite 701 9320 Telstar Ave. Future Electronics, Inc. 

Torrance, CA 90501 EI Monte, CA 91731-3004 9030 Yukon St., Suite 2700 

(310)320-0240 (1-800)522-0084 Broomfield, CO 80021 

(800)669-8300 Fax: (818)307-6297 (303)421-0123 

Fax: (310)320-7207 Marshall Industries, Inc. 
Fax: (303)421-7696 

All American Semiconductor 26637 Agoura Rd. Integrated Electronics Corp. 

5060 Shoreham Place Calabasas, CA 91302-1959 5750 N. Logan SI. 

Suite 200 (818)880-7000 Denver, CO 80216 

San Diego, CA 92122 Fax: (818)880-6846 (303)292-6121 

(619)458-5850 Marshall Industries, Inc. 
Fax: (303)297-2053 

Fax: (619)458-5866 One Morgan Marshall Industries, Inc. 
Irvine, CA 92718 12351 N. Grant 
(714)458-5301 Thornton, CO 80241 
Fax: (714)581-5255 (303)451-8383 

Fax: (303)457-2899 
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United States Distributors 

Connecticut Florida (Cont.) Illinois (Cont.) 

Future Electronics, Inc. Marshall Industries, Inc. Marshall Industries, Inc. 
24 Stony Hill Rd. 2700 W. Cypress Creek Rd. 50 E. Commerce Dr., Unit 1 
Bethel, CT 06801 Suite 0114 Schaumburg, IL 60173 
(203)743-9594 FI. Lauderdale, FL 33309 (708)490-0155 
Fax: (203)798-9745 (305)977-4880 Fax: (312)490-0569 

Fax: (305)977-4887 
Marshall Industries, Inc. Indiana 
20 Sterling Dr. Marshall Industries, Inc. 
Barnes Indl. Park North 2840 Scherer Dr., Suite 410 Advent Electronics Inc. 
P.O. Box 200 SI. Petersburg, FL 33716 8446 Moller Rd. 
Wallingford, CT 06492-0200 (813)573-1399 Indianapolis, IN 46268 
(203)265-3822 Fax: (305)767-8676 (317)872-4910 
Fax (203)284-9285 

Nu-Horizons 
Fax: (317)872-9987 

Florida 3421 NW 55th SI. Marshall Industries, Inc. 
Fort Lauderdale, FL 33309 6990 Corporate Dr. 

All American Semiconductor (305)735-2555 Indianapolis, IN 46278 
16251 NW 54th Ave. Fax: (305)735-2880 (317)297-0483 
Miami, FL 33014 

Zeus Components, Inc. 
Fax: (317)297-2787 

(305)621-8282 
(800)829-8282 285 Central Pkwy 

Iowa 
Fax: (305)620-7831 Suite 1730 

Altamonte Springs, FL 32714 Advent Electronics Inc. 
All American Semiconductor (407)365-3000 682-58th Ave. Court SW 
5009 Hiatus Rd. Fax: (407)365-2356 Cedar Rapids, IA 52404 
Sunrise, FL 33351 (319)363-0221 
(305)572-7999 Georgia Fax: (319)363-4514 
(800)222-6001 
Fax: (305)749-9229 Future Electronics, Inc. 

Kansas 
3000 Northwoods Pkwy 

Chip Supply Suite 295 Marshall Industries, Inc. 
7725 N. Orange Blossom Trail Norcross, GA 30071 10413 W. 84th Terrace 
Orlando, FL 32810 (404)441-7676 Pine Ridge Business Park 
(407)298-7100 Fax: (404)441-7580 Lenexa, KS 66214 
Fax: (407)290-0164 

Nu-Horizons 
(913)492-3121 

Future Electronics, Inc. 555 Oakbrook Pkwy 
Fax: (913)492-6205 

650 Northlake Blvd. Suite 340 
Maryland Suite 520 Norcross, GA 30093 

Altamonte Springs, FL 32701 (404)416-8666 All American Semiconductor 
(407)767-8414 Fax: (404)416-9060 14636 Rothgelo Dr. 
Fax: (407)767-0645 Rockville, MD 20850 

Future Electronics, Inc. 
Illinois (301 )251-1205 

(800)426-0420 
2200 Tall Pines Dr., Suite 108 Advent Electronics Inc. Fax: (301 )251-8574 
Largo, FL 34641 7110-16 N. Lyndon SI. 
(813)530-1222 Rosemont, IL 60018 Future Electronics, Inc. 
Fax: (813)538-9598 (708)298-4210 6760 Alexander Bell Dr. 

Marshall Industries, Inc. 
Fax: (708)297-6650 Suite 160 

Columbia, MD 21046 
380 S. Northlake Blvd. Future Electronics, Inc. (301 )290-0600 
Suite 1024 1000 E. State Pkwy Unit B Fax: (301 )290-0328 

III Altamonte Springs, FL 32701 Schaumburg, IL 60173 
(407)767-8585 (708)882-1255 
Fax: (305)767-8585 Fax: (708)490-9290 
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United States Distributors 

Maryland (Cont.) Massachusetts (Cont.) Missouri 

Marshall Industries, Inc. Zeus Components, Inc. Future Electronics, Inc. 
2221 Broadbirch Dr. 11 Lakeside Office 12125 Woodcrest Exec Dr. 
Silver Spring, MD 20904 PK-607 North Ave. Suite 220 
(301 )622-1118 Wakefield, MA 01880 St. Louis, MO 63141 
Fax: (301)622-0451 (617)863-8800 (314)469-6805 

Nu-Horizons 
Fax: (617)863-8807 Fax: (314)469-7226 

8975 Guilford Rd., Suite 120 Michigan Marshall Industries, Inc. 
Columbia, MD 21046 3377 Hollenberg Dr. 
(301 )995-6330 Advent Electronics Inc. Bridgeton, MO 63044 
Fax: (301 )995-6332 24713 Crestview Court (314)291-4650 

Zeus Components, Inc. 
Farmington, MI 48331 Fax: (314)291-5391 
(313)477-1650 

8930-A Route 108 Fax: (313)477-2630 New Jersey 
Columbia, MD 21045 
(301 )997-1118 Future Electronics, Inc. Future Electronics, Inc. 
Fax: {301 )964-9784 35200 Schoolcraft Rd. 1259 Route 46 East 

Suite 106 Parsippany, NJ 07054 
Massachusetts Livonia, MI 48150 {201 )299-0400 

All American Semiconductor 
(313)261-5270 Fax: (201)299-1377 

107 Audubon Rd., Suite 104 
Fax: (313)261-8175 

Future Electronics, Inc. 
Wakefield, MA 01880 Marshall Industries, Inc. 12 East Stowe Rd., Suite 200 
(617)246-2300 31067 Schoolcraft Marlton, NJ 08053 
(800)274-2834 Livonia, MI48150 (609)778-7600 
Fax: (617)246-2305 (313)525-5850 Fax: (609)778-4621 

Future Electronics, Inc. 
Fax: (313)525-5855 

Marshall Industries, Inc. 
41 E. Main St. Minnesota 158 Gaither Dr. 
Bolton, MA 01740 Mt. Laurel, NJ 08054 
(508)799-3000 All American Semiconductor (609)234-9100 
Fax: (508)779-3050 11409 Valley View Rd. Fax: (609)797-7031 

Marshall Industries, Inc. 
Eden Prairie, MN 55344 

Marshall Industries, Inc. (612)944-2151 
33 Upton Dr. Fax: (612)944-9803 101 Fairfield Rd. 
Wilmington, MA 01887 Fairfield, NJ 07006 
(508)658-0810 Future Electronics, Inc. {201 )882-0320 
Fax: (617)658-7608 10025 Valley View Rd. Fax: {201 )882-0095 

Suite 196 
Nu-Horizons North Star Electronics Eden Prairie, MN 55344 

100 Research Dr. (612)944-2200 39 U.S. Route 46 
Wilmington, MA 01887 Fax: (612)944-2520 Pine Brook, NJ 07058 
(508)657-5155 {201 )882-8300 
Fax: (508)657-6559 Marshall Industries, Inc. Fax: (201 )882-8398 

Nu-Horizons 
3955 Annapolis Ln. 

Nu-Horizons Plymouth, MN 55447 
19 Corporate PI. (612)559-2211 2002C Greentree 
107 Audubon Rd., Bldg. 1 Fax: (612)559-8321 Executive Campus 
Wakefield, MA 01880 Marlton, NJ 08053 
(617)246-4442 (609)596-1833 
Fax: (617)246-4462 Fax: (609)596-0612 
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United States Distributors 

New York New York (Cont.) Ohio (Cont.) 

All American Semiconductor Zeus Components, Inc. Zeus Components, Inc. 
711-2 Koehler Ave. 100 Midland Ave. 2912 Springboro West 
Ronkonkoma, NY 11779 Port Chester, NY 10573 Suite 106 
(516)981-3935 (914)937-7400 Dayton, OH 45439 
Fax: (516)981-3947 Fax: (914)937-2553 (513)293-6162 

Future Electronics, Inc. Zeus Components, Inc. 
Fax: (513)293-1781 

7453 Morgan Rd. 2110 Smithtown Ave. Oregon 
Liverpool, NY 13090 Ronkonkoma, NY 11779 
(315)451-2371 (516)737-4500 Future Electronics, Inc. 
Fax: (315)451-7258 Fax: (516)737-4520 15236 NW. Greenbriar Pkwy. 

Beaverton, OR 97006 
Future Electronics, Inc. North Carolina (503)645-9454 
333 Metro Park Fax: (503)645-1559 
Rochester, NY 14623 Future Electronics, Inc. 
(716)272-1120 Smith Tower, Suite 328 Marshall Industries, Inc. 
Fax: (716)272-7182 P.O. Box 600 9705 S.W. Gemini Dr. 

Condord, NC 28026 Beaverton, OR 97005 
Future Electronics, Inc. (704)455-9030 (503)646-8256 
801 Motor Pkwy Fax: (704)455-9173 Fax: (503)644-5050 
Hauppauge, NY 11788 
(516)234-4000 Future Electronics, Inc. Pennsylvania 
Fax: (516)234-6183 5225 Capital Blvd. 

1 N. Comm. Ctr. Marshall Industries, Inc. 
Marshall Industries, Inc. Raleigh, NC 27604 401 Parkway View Dr. 
129 Brown S1. (919)790-7111 Pittsburgh, PA 15205 
Johnson City, NY 13790 Fax: (919)790-9022 (412)788-0441 
(607)798-1611 

Marshall Industries, Inc. 
Fax: (412)963-7982 

Fax: (607)797-7031 
5224 Greens Dairy Rd. 

Texas Marshall Industries, Inc. Raleigh, NC 27604 
1250 Scottsville Rd. (919)878-8992 All American Semiconductor Rochester, NY 14624 Fax: (919)872-2431 1819 Firman Dr. 
(716)235-7620 

Suite 127 
Fax: (716)235-0052 

Ohio Richardson, TX 75081 

Marshall Industries, Inc. Future Electronics, Inc. 
(214)231-5300 
(800)541-1435 275 Oser Ave. 6601 Fland Haven Dr. Fax: (214)437-0353 Hauppauge, NY 11788 Mayfield, OH 44124 

(516)273-2424 (216)449-6996 Future Electronics, Inc. 

Nu-Horizons Fax: (216)449-8981 1850 N. Greenville 
Suite 146 6000 New Horizons Blvd. Marshall Industries, Inc. Richardson, TX 75081 Amityville, NY 11701 3250 Park Center Dr. (214)437-2437 (516)226-6000 Dayton, OH 45414 Fax: (214)669-2347 Fax: (516)226-5886 (513)989-4480 

Nu-Horizons Fax: (513)236-0780 Future Electronics, Inc. 
11271 Richmond Ave. 333 Metro Park Marshall Industries, Inc. Suite 106 Rochester, NY 14623 30700 Bainbridge Rd., Unit A Houston, TX 77082 (716)292-0777 Solon, OH 44139 (713)556-8696 Fax: (716)292-0750 (216)248-1178 Fax: (713)589-7069 

IDI Fax: (216)248-2312 
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Texas (Cont.) 

Marshall Industries, Inc. 
2045 Chenault SI. 
Carrollton, TX 75006 
(214)233-5200 
Fax: (214)770-0675 

Marshall Industries, Inc. 
10681 Haddington SI. #160 
Houston, TX 77043 
(713)467-1666 
Fax: (713)467-9805 

Marshall Industries, Inc. 
8504 Cross Park Dr. 
Austin, TX 78754 
(512)837-1991 
Fax: (512)832-9810 

Zeus Components, Inc. 
1800 N. Greenville 
Suite 120 
Richardson, TX 75081 
(214)783-7010 
Fax: (214)234-4385 

Utah 

Future Electronics, Inc. 
2250 S. Redwood Rd. 
Salt Lake City, UT 84119 
(801 )972-8489 
Fax: (801 )972-3602 

Integrated Electronics Corp. 
2117 South 3600 West 
Salt Lake City, UT 84119 
(801 )977-9750 
Fax: (801)975-1207 

Marshall Industries, Inc. 
2355 S. 1070 W. Suite 0 
Salt Lake City, UT 84115 
(801 )973-2288 
Fax: (801 )973-2296 

Washington 

Future Electronics, Inc. 
4038-148th Ave., NE 
Redmond, WA 98052 
(206)881-8199 
Fax: (206)881-5232 

United States Distributors 

Washington (Cont.) 

Marshall Industries, Inc. 
11715 N. Creek Pkwy. South 
Suite 112 
Bothell, WA 98011 
(206)486-5747 
Fax: (206)486-6964 

Wisconsin 

Future Electronics, Inc. 
20875 Crossroads Circle 
Suite 200 
Waukesha, WI 53186 
(414)786-1884 
Fax: (414)786-0744 

Marshall Industries 
Crossroads Corporate Center 1 
20900 Swenson Dr. 
Suite 150 
Waukesha, WI 53186 
(414)797-8400 
Fax: (414)797-8270 
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Argentina 

TinkoSA 
Adolfo Aisina 1777 
1088 Buenos Aires 
Argentina 
(011)45-6563 
Fax: (011 )496501/6726 

Noise S.A. 
V. Cevallos 239 
1077 Buenos Aires 
Argentina 
(011)541-46776 
Fax: (011)541-3258498199 

Australia 

R&D Electronics 
4 Florence Street 
P.O. Box 206 
Burwood, Victoria 
Australia 3125 

(011)61-3-808-8911 
Fax: (011)61-3-808-9168 

Austria 

Ing. E. Steiner 
Hummelgasse 14 
A-1130Wien 
(011)43 222 827474-0 
Fax: (011)432228285617 

Belgium 

Velleman NV Components 
Industrieterrein 27 
B-9740 Gavere 
(011 )32 91 846714 
Fax: (011) 32 91 846703 

Brazil 

Hitech Commerciallndl. Ltd. 
(Division of Cosele) 
Av, Eng. Luiz Carlos Berrini 
801-Conjunto 111/121 
Brooklin 
(011 )55 535 9566 

International Representatives and Distributors 

Denmark 

PrescomAlS 
Herlev Hovedgade 201 B 
DK-2730 Herlev 
(011)4544532244 
Fax: (011 )45 44 532044 

Finland 

OY Fintronic AB 
Heikkillantie 2A 
SF-02100 Helsinki 
(011)0358 692 6022 
Fax: (011)03586821251 

MespekOY 
Soidintic 14 
SF-00700 Helsinki 
(011)03583511800 
Fax: (011)03583453384 

France 

Tekelec Airtronic SA 
Cite des Bruyeres 
Rue Carle Vernet 
F-92310 Sevres 
(011)145347535 
Fax: (011)145072191 

Scientech-Rea 
79-81, Rue Pierre Semard 
F-92320 Chatillon-Sous-Bagneux 
(011) 149 652750 
Fax: (011)149652769 

Hong Kong 

Component Agent Ltd. 
36/F Metroplaza, Tower 1 
Hing Fong Road 
Kwai Chung 
(011 )852-487 8826 
Fax: (011)8524871268 

India 

Zenith Technologies 
A-3, Annexa, A-Z Indl. Est. 
G.K. Marg, Lower Parcel 
Bombay 400013, India 
(011)91-22-494-7457 
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Italy 

Velco SRL 
Contra S. Francesco 75 
1-361000 Vicenza 
(011 )39 444 922922 
Fax: (011)39444922338 

Japan 

Tomen Electonics Corp. 
1-1, Uchisaiwai-Cho 2-Chome 
Chiyoda-Ku, Tokyo 100 Japan 
(011)813506-3477 
Fax: (011 )81 3 506-3497 

U.S.A. Branch 
1333 Lawrence Expressway 
Suite 266 
Santa Clara, CA 95051 
(408)248-2520 
Fax: (408)248-2960 

Tomen Electronics Corp. 
Kawaramachi 2-64, 
Higashi-ku 
Osaka 541, Japan 
(011)81 6208-3636 
Fax: (011 )81 6 208-3640 

Hirel Company, Ltd. 
K S Bldg 2 F 
2-4-1 Sadohara-cho, Ichigaya 
Shinjuku-ku, Tokyo 162 
(011)3 260 8401 
Fax: (011)3260-8412 

Korea 

Vine Overseas Trading Corp. 
Rm305/306 
Korea Electric Assoc. Bldg. 
11-4, Supyo-Dong, Jung-Ku 
Seoul 
Korea 
(011)8222661663 
Fax: (011 )82 2 272 7807 



International Representatives and Distributors 

Malaysia Singapore Sweden 

NIE Electronics (M) Sdn Bhd NIE Electronics (S) PTE Ltd. Bexab Technology AB 
1004/1005, Resource Block 5022 #03-41 Kemistvagen 10 
Complex 33 Ang Mo Kio S-18325 Taby 
Jalan Segambut Atas Industrial Park 2 (011 )46 8 732 8980 
51200 Kuala Lumpur Singapore 2056 Fax: (011 )46 8 732 7058 
Malaysia (011 )483-3133 
(011)60-3-621-2122 Fax: (011 )483-4288 Switzerland 
Fax: (011)60-3-621-1789 

South Africa EnaAG 

New Zealand CH-8917 Oberlunkhofen 
Agatronics Compo (PTY) Ltd. (011)4157342834 

R&D Electronics P.O. Box 1518 Fax: (011)4157341443 
4 Florence Street RSA 2125 Randburg 
P.O. Box 206 (011 )27 789 1065/75 Omni RayAG 

Burwood, Victoria Fax: (011277870319 Industriestrasse 31 

Australia 3125 CH-8305 Diet/ikon 

(011 )61-3-808-8911 Communica (PTY) Ltd. (011)4118352111 

Fax: (011)61-3-808-9168 364 Pretorius st. Fax: (011 )41 1 8335081 
RSA 0001 Pretoria 

North Germany (011)12-3227613121 Taiwan 
Fax: (011)12-3223721 

Adelco Elektronik GmbH Timkuo Taiwan Ltd. 

Boxholmstrasse 5 South Germany 8F-2, 157 Fu Hsing South Rd. 

2085 Quickborn bei Hamburg Sec. 2 Taipei 

Germany Semitron W. Rock GmbH Taiwan 

(011 )49 4106 2024 ImGut 1 (011)886-2-5149000 

Fax: (01149 41063852 7897 Kussaberg 6 Fax: (011)886-2-7092247 
(011)49774280010 

Weisbauer Elektronik GmbH Fax: (011)49 77426901 Helm Engineering & Trading 

HeiligerWeg 1 4F-76, Tua Hua South Road 

4600 Dortmund 1 Neumuller GmbH Sec. 2 Taipei 

(011 )49 231 579547 Eschenstrassee 2 Taiwan 

Fax: (011)49231577514 8028 TaufkirchenlMunchen (011 )886-2-709 1888 
(011 )49 89 612080 Fax: (011 )886-2-706 0465 

Norway Fax: (011)498961208248 

Hefro Elektronikk a.s. CED Ditronic GmbH 
Turkey 

Haavard Martinsens vei 19 Julius-Holder-Strasse 42 Empa 

N-0915 Oslo 9 7000 Stuttgart 70 Elektronik Mamulleri 

(011)2107300 (011 )49 711 720010 Pazarlama A.S. 

(011)2106546 Fax: (011)497117289780 Florya Is Merkezi . 
Londra Asfalti, 5 Yol 

Portugal Spain TR-34630 Sefakoy-Istanbul 

AmitronSA 
(011 )90 15806767 

Componenta Fax: (011 )90 1598 5353 
Components Electronicos, Lda Avda. de Valladolid, 47D 

Rua Luis Camoes, 128 E-28008 Madrid 

P-1399 Lisboa (011 )34 1 542 0906 

(011)35113621283184 Fax: (01134 1 248 7958 
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International Representatives and Distributors 

United Kingdom 

Future Electronics Ltd. 
Petersfeld Avenue 
Slough, Berks SL2 5EA 
(011)44 75321193 
Fax: (011)4475377661 

Hunter Electronic Components 
Unit 3 Central Estate 
DenmarkSI. 
Maidenhead, Berks, SL67BN 
(011 )44 628 75911 
Fax: (011 )4462875611 

Phoenix Electronics 
Phoenix House 
Bothwell Road 
Castlehill 
Carluke 
Strathclyde ML8 5UF 
Scotland 
(011 )4455551566 
Fax: (011)4455551562 

Trident Microsystems Ltd. 
55, Ormside Way 
Holmethorpe Indl. Estate 
Redhill, Surrey RH1 2LS 
(011)44737765900 
Fax: (011 )44 737771908 
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CD Juarez 

Dicopel, S.A. DE C.V. 
Francisco Pimentel 98 
Col. San Rafael 
06470 Mexico, D.F. 
(011 )52 5 703 07 42 
Fax: (011) 52 5 703 1772 

Presa Tintero 3013 
Col. Lomas Del Santuario 
31280 Chihuahua, Chih 
(011)521411-27-07 
Fax: (011)521411-27-67 

Guadalajara 

Av. Federalismo 268,20 Piso 
Sector Juarex 
44100 Guadalajara, Jal 
(011 )52 36 26-12-32 
Fax: (011 )52 36 26-39-66 

Merida 

Av. Aviacion 602-A 
(AI Lado De La Dina) 
97000 Merida, VUC 
(011)521411-27-07 
Fax: (011)529928-05-74 

Monterey 

Eugenio Garza Sada 3367-DESP.207 
Col. Altavista 
64810 Monterrey, N.L. 
(011)528359-63-70 
Fax: (011)528359-63-70 

Tijuana 

Alejandro Humbolt 17502-105 
Fraco, Garita De OIay 
22300 Tijuana, B.C. 
(011 )52 66 23-78-93 
Fax: (011)526623-78-94 

Mexican Distributors 
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