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LabVIEW 5.0

Graphical Programming for Instrumentation

~Quick Tip
You can create custom menus for your applications. Use the

functions in the Application Control> > Menu palette, and use the
Edit> > Edit Menu... to build your menus.
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5.1 NMIINAAIIVENUNNHN (Differential Amplifier)
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Low-Cost Multifunction DAQ for USB
B R T T O S I s Ewry

NI USB-6008, NI USB-6009

* Small and portable
* 12 or 14-bit input resolution,

Operating Systems
* Windows 2000/XP

atup to 48 kS/s ¢ Mac0S X
* Built-in, removable connectors o Linux®

for easier and more e Pocket PC

cost-effective connectivity o Win CE

¢ 2 true DAC analog outputs

for accurate output signals
* 12 digital I/0 lines (TTLAVTTL/CMOS)
* 32-bit event counter

Recommended Software
» LabVIEW
* labWindows/CVI

* Student kits available
» (OEM versions available

Measurement Services

Be \?.,
Inputs {bi

USB  BSEADI 1
USB B SE/4 DI 1
'SE = single ended, DI - differential

l

Hardware Description

The National Instruments USB-6008
acquisition (DAQ) modules provide re
price. With plug-and-play USB conne
enough for quick measurements but \
measurement applications.

Software Description

The NI USB-6008 and USB-6009 use

multithreaded driver software for interactive contiguration and data
acquisition on Windows 0Ss. All NI data acquisition devices shipped
with NI-DAQmx also include VI Logger Lite, a configuration-based
data-logging software package.

Mac 0S X and Linux users can download NI-DAOmx Base, a
multiplatform driver with a limited NI-DAQmx programming interface.
You can use NI-DAOmx Base to develop customized data acquisition
applications with National Instruments LabVIEW or C-based development
environments. NI-DAQmx Base includes a ready-to-run data logger
application that acquires and logs up to eight channels of analog data.

PDA users can download NI-DAQmx Base for Pocket PC and Win CE
to develop customized handheld data acquisition applications.

T I I

DIVIRODAITIANDS

Digital

1
1 Digita!

le screw terminals for easy
handling multiple wiring
ccessory Kit, which includes
s, and a screwdriver.
Accessory provides space for
B-6008 or USB-6009.

Ihe USB-6UUB and USB-BUUY are 1deal tor @ number of applications
where economy, small size, and simplicity are essential, such as:
» Data logging — Log environmental or voltage data quickly and easily.
¢ Academic lab use — The low price facilitates student ownership
of DAQ hardware for completely interactive lab-based courses.
(Academic pricing available. Visit ni.com/academic for details.)
* Embedded OEM applications

VNATIONAL
’ INSTRUMENTS



Low-Cost Multifunction DAQ for USB

Information for Student Ownership

To supplement simulation, measurement, and automation theory courses
with practical experiments, NI has developed the USB-6008 and USB-6009
student kits, which include the LabVIEW Student Edition and a ready-to-run
data logger application. These kits are exclusively for students, giving them
a powerful, low-cost hands-on learning tool. Visit ni.com/academic for
more details.

Information for OEM Customers

For information on special configurations and pricing, call (800) 813 3693
(U.S. only) or visit ni.com/oem. Go to the Ordering Information section
for part numbers.

Ordering Information

NIUSB-H00BY -0 2 sinmiiie aditiin g, 779051-01
NI USB-8009Y -2 ool e o e s 779026-01
NLUSB-6008 0EM /6t im0 L a i eamina oe 193132-02

NI USB-6008 OEM iz i iinm s dninnen, 193132-01
NI USB-6008 Student Kit!.2 ......179320-22
NI USB-6009 Student Kit!2 ... 779321-22
1 Includes NI-DAQmx software, NI ready-to-run data logger software,

and a USB cable.
2Includes LabVIEW Student Edition.

BUY NOW!

For complete product specifications, pricing, and accessory -
information, call 800 265 9891 {U.S. only) or go to ni.com/usb.

BUY ONLINE at ni.com or CALL {800) 8133693 (U.S.)



Low-Cost Multifunction DAQ for USB

Specifications

Typical at 25 °C unless otherwise noted.
Analog Input

Absolute accuracy, single-ended

[Range = | Typicalat5°C(mV) Maximum (0 to 5 °C) (mV)

i"“_ - 47 138

Absolute accuracy at full scale, differential!
120

i

147 138
+10 173 848
15 4728 584
+4 359 Lol
125 2.56
+7 221
+1.25 1.70
,,t_l, - 1537
Number of channels.............ccccoun......
Type of ADC ...
ADC resolution (bits)
iModule ~ | = Differential
USB-6008 12
USBB009 > - frre e it e o R

Maximum sampling rate (system

EModule SRITEERESAU S RN
USB-6008
USB-6008

Input range, single-ended......._.......
Input range, differential ...

Maximum working voltage ...
Overvoltage protection .................. .
FIFO buffer iz .......cooovvovvvevvennee. .
Timing resolution ..........cccccceevvereenenee.
Timing accuracy ........cceeeovuverrerunnn. -

vie w

4167 ns (24 MHz timebase)
100 ppm of actual sample rate

Input impedance ...........cccccovvverernneee 144 k
TrigQer SOUICE........c..ucveeveeereeererceaes Software or external digital trigger
SYStEM NOISE.........ovoveeeeveeeeeeierienns 0.3 LSBms (10 V range)

Analog Output

Absolute accuracy (no load) .............. 7 mV typical, 36.4 mV maximum
at full scale

Number of channels................. 2

Type of DAG .ccivsiisssomsisnsinissaimsiinion . Successive approximation

7Vl =20 [T 0 | O ———— 12 bits

Maximum update rate.................... ... 150 Hz, software-timed

'Input voltages may not exceed the working vollage range

Output range .......coovueveceeeerceaecanne Oto+5V
Output impedance..........ccccccovccevereen. 950 Q
Output current drive............cocoveeeee. S mA
Power-onstate..............cccoeeeece.. QV
Slewrate............... SO '/ 1
Short-circuit current...........ccccoococeeeeee. 50 MA
Digital 1/0
Number of channels......................... 12 total
8 (P0.<0..75)
4 (P1.d0.3>)

Direction control .........cooovvevveeeecene Each channel individually

programmable as input or output

Outout driver tvne

n-drain
h channel individually
yrammable as push-pull or

n-drain
0S, TIL, LVTTL
kQto+5V
it (high impedance)
ito +5.8V
03 08 v
20 58 v
- 50 pA
- 08 v
20 35 v
20 50 v
20 - v
bits
le counting (falling edge)
Pull-up resistor.......oceevererveerecerennen. 47kQtobV
Maximum input frequency.................. 5 MHz
Minimum high pulse width................. 100 ns
Minimum low pulse width.................. 100 ns
Input high voltage ... 20V
Input low voltage .........ccocceeueecencnes 08V
Power available at I/0 connector
+5 V output (200 mA maximum) ... +5V typical
+4.85 V minimum
+2.5V output (1 mA maximum).......... +2.5 Vtypical
+2.5V output aCCUracy ......ccccovevvvvnennes 0.25% max
Voltage reference temperature drift... 50 ppm/°C max

BUY. ONLINE at ni.com or GALL {800) 8133693 (U.S.)



Low-Cost Multifunction DAQ for USB

Physical Characteristics

If you need to clean the module, wipe it with a dry towel.

Dimensions (without connectors) ...... 6.35 by 851 by 2.31 cm

(250 by 3.35by 0.91 in.)

8.18 by 8.51 by 2.31 cm
(3.22by3.35by 091 in)

59 g (2.1 0z)

84g(30z)

USB series B receptacle

(2) 16-position (screw-terminal)

Dimensions (with connectors) ............

Weight (without connectors) ..............
Weight (with connectors) ..................
O cONNBELONS occouoscvcscssaminsisinsinnsas

plug headers
Screw-terminal wiring .................... 16 to 28 AWG
Screw-terminal torque....................... 0.22t00.25 Nem

Power Requirement
USB (4.10 to 5.25 VDC)..................... :

1R 8T T0 ) T —— y

Environmental

The USB-6008 and USB-6009 are inte
Operating environment
Ambient temperature range..........

Relative humidity range ................

Storage environment
Ambient temperature range..........

Relative humidity range ................

Maximum altitude...............c.ccc....... 2,000 m
(at 25 °C ambient temperature)
Poltution/degree ...c.uusamminaann 2

Safety and Compliance
Safety

This product is designed to meet the requirements of the following
standards of safety for electrical equipment for measurement, control,
and laboratory use:

¢ [EC61010-1, EN 61010-1
e UL 61010-1, CAN/CSA-C22.2 No. 61010-1

Note: For UL and other safety certifications, refer to the product label
or visit ni.com/certification, search by model number or product line,
and click the appropriate link in the Certification column.

Electromagnetic Compatibility

ements of the following
for measurement, control,

Immunity

ons; Class A

wice according to

ints of applicable European
follows:

y)
lity Directive (EMC)

ty (DoC) for this product for
nation. To obtain the DaC for
2arch by model number or

in the Certification column.,

tipment (WEEE)

le, all products must be
Sent 10 @ VELE recycing center. ror more information about WEEE
recycling centers and National Instruments WEEE initiatives, visit
ni.com/environment/weee.htm.

BUY ONLINE at ni.com or CALEL{800) 813 3693 (U.S.)



NI Services and Support

NI has the services and support to meet
your needs around the globe and through
the application life cycle — from planning
and development through deployment
and ongoing maintenance. We offer
services and service levels to meet
customer requirements in research,
design, validation, and manufacturing.

Visit ni.com/services.

Training and Certification

NI training is the fastest, most certaip «~ 4o to nrnduntivin. with aue
products. NI training can shorten your
time, and reduce maintenance costs ¢
schedule instructor-led courses in citis
course at your facility. We also offer ¢
that identifies individuals who have h
using NI products. Visit ni.com/train

Professional Services

Our Professional Services Team is con
NI Consulting Services, and a worldwi
Partner program of more than 600 ind

NATIONAL
,‘7INST RUMENTS

OEM Support

We offer design-in consulting and prc
want to use our products for OEM apy
special pricing and services for OEM Luowincio, vian mivummvern.

‘7 NATIONAL
’ INSTRUMENTS'

ni.com e« (800) 813 3693

Nationat Instruments «info@ni.com

Local Sales and Technical Support

In offices worldwide, our staff is local to the country, giving you access
to engineers who speak your language. NI delivers industry-leading
technical support through online knowledge bases, our applications
engineers, and access to 14,000 measurement and automation
professionals within NI Developer Exchange forums. Find immediate
answers to your questions at ni.com/support.

We also offer service programs that provide automatic upgrades to
your application development environment and higher levels of technical
support. Visit ni.com/ssp.

astest and easiest way to

ns right out of the box.

ind hardware and configure
s the standard warranty by
ars, chassis, modules)

gure your system online with

calibrated devices for
1anual calibration
jucts, and automated
r use by metrology

products. Express repair
available. We offer
extended warranties to help you meet project life-cycle requirements.
Visit ni.com/services.

AR IRIL

351378A-01 2006-7322-301101-D

© 2006 Natigng! Instruments Corporation. All rights tesgrved. CVI; LabVIEW, National Instruments2National instruments Alliance Partner, NI, ni.com, end'SCXI arectrademarks of
National Instruments. Linux®'is a-registered trademark of Lines Torvalds'in‘theé 'U.S."and othercountrtes “Other product'and compary names listed are trademarks or'trade names of
their respective companies. A National Instruments Alliance Partner is 2 business entity independent from NI and has no agency, partnership, or joint-venture relationship with NI



TLOG4

K’Ih TLOG4A - TLO64B

LOW POWER J-FET QUAD OPERATIONAL AMPLIFIERS

VERY LOW POWER CONSUMPTION :
200pA

WIDE COMMON-MODE (UP TO V(") AND
DIFFERENTIAL VOLTAGE RANGES

LOW INPUT BIAS AND OFFSET CURRENTS
OUTPUT SHORT-CIRCUIT PROTECTION

HIGH INPUT IMPEC " *"~~ " 77~ "' '7 e
STAGE )

INTERNAL FREQUI
LATCH UP FREE O
HIGH SLEW RATE !

ge)

DESCRIPTION

Package
The TLO64, TLO64A ar ange
J-FET input quad oper N D
these J-FET input opei C . .
rates well matched, hig G . .
lar transistors in a moni . .
The device features hic
and offset currents, anc
ature coefficient. lle in Tape & Reel (DT)

PIN CONNECTIONS (top view)

o
Output1 1 [] —171 14 Output 4
Inverting Input 1 2 [ e b [] 13 Inverting Input 4
Non-inverting Input 1 3 E‘L// \\\J] 12 Non-inverting Input 4
Vet 4 E :] 11 Vec-
Non-inverting Input2 5 |: +‘\‘\ A :] 10 Non-inverting Input 3
Inverting Input 2 6 EL/J"(\:L:I 9 Inverting Input 3
output2 7 [}—— 1] 8 Output3

November2001 1710




TLO64 - TLO64A - TLO64B

SCHEMATIC DIAGRAM

— h/
Inverting Non-inverting j__l_ r\ J‘
4

Input == = Input r—[ 1—\ 64Q Output |;%
OH =0 Ly £ e A

1™
1/4 TLOG4

|j'“

ABSOLUTE MAXIMU!

Symbol iC, AC,BC | Unit
Vee | Supply voltage Vv
Vi Input Voltage - \
Vis  |Differential Inp \

Piot Power Dissipa mw

Output Short-c

Toper |Operating Fres to +70 ‘G

Tstg Storage Tempi C

1 All voltage values, except d s where the zero reference
levelis the midpoint betwer L

The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less
Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.

4. The output may be shorted lo ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the dissipation rating
is not exceeded

w N

g

2110




TL064- TLO64A - TL064B

ELECTRICAL CHARACTERISTICS
Vee = 215V, T = +25°C (unless otherwise specified)

TLO64M TLO64I TLO64C
Symbol Parameter Unit
Min. | Typ. | Max.| Min.| Typ. | Max.| Min.| Typ. | Max.
Input Offset Voltage (Rg = 502) mV
Vio Tamp = 25°C 3 6 3 6 3 15
Tmin = Tamb < Tmax 15 9 20
| Temperature Coefficient of Input Offset N
DVio | voltage (R, = 500) 10 10 10 WG
Input Offset Current - note V)
lio Tamp = 25°C 5 100 5 100 5 | 200 pA
Tmin £ Tamb & Tmax 20 10 o nA
Input Bias Current - note 1
li Tamp = 25°C 30 | 200 30 | 200 30 | 400 | pA
Tmin< Ta B o o 10 nA
Viem |Input Common ! t1125 5
Output Voltage ! Vv
Vopp Tais = 2 27
Tmin s Ta
Large Signal Vo VimV
" Ry = 10k
v Tomb = 2! 6
Tmin s Ta
Gain Bandwith f MHz
GBP Tamb = 2¢
C, =100, 1
Ri |Input Resistanc 1012 Q
Common Mode dB
CMR Rg = 501 76
Supply Voltage | dB
SVR Rg = 50! 95
I Supply Current, A
CC T =2
ok 200 | 250
Channel Separe dB
Vo1/Vo2 A, =10C 120
Po Total Power Consumption mwW
Tamb = 25°C, no load, no signal 6 75 6 75 6 75
Slew Rate Vius
SR V, =10V, R = 10kQ,
C_ = 100pF, A, =1 15 | 36 15| 35 15| 35
Rise Time 5 (see figure 1) s
t, V; =20mV, R = 10k,
C_=100pF, A, =1 0.2 0.2 0.2
Overshoot Factor (see figure 1) %
KOV V" = 20mV, RL = 10k$2,
C_ = 100pF, A, = 1 (see figure 1) 10 10 10
e Equivalent Input Noise Voltage nV
" Rg = 1004, f = 1KHz 42 42 42 JHz

1. The input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive.
Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible

7 3110




TLO64 - TLOG64A - TLO64B

ELECTRICAL CHARACTERISTICS
Ve = #15V, T = +25°C (unless otherwise specified)

TLO64AC, Al, AM | TLO064BC, BI, BM
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
nput Offset Voltage (Rg = 50Q) mV
Vio Tamp = 25°C 3 6 2 3
Tmin < Tamb < Tmax 75 5
DV, [Temperature Coefficient of Input Offset Voltage (Rg = 5002) 10 10 pvrec
nput Offset Current - note R
lio Tamb = 25°C 5 100 5 100 pA
Tmin p Tamb s Tmax 3 3 nA
nput Bias Current - note 1
lip Tamb = 25°C 30 | 200 30 | 200 [ pA
Trin € Tamb < Trmax 7 T nA
Vicm nput Common N 12 &
Output Voltage £ Vv
Vopp Tamb = 25 27
Tmin s Tar
Large Signal Vol VimV
Ry = 10k
A Tamb = 25 6
Tmin = Tal
Gain Bandwidth MHz
GBP Tomp = 25 1
R;  lInput Resistance 1012 Q
ICommon Mode | dB
CMR Rs = 50¢ 86
Supply Voltage F dB
SVR Rg = 50¢ 95
I ISupply Current ( HA
CcC Vo = ¥ 200 | 250
Channel Separa dB
Vor/Vo2 A, =100 120
Total Power Con
p
. Tarb = 2 g |75 | ™
SR Slew Rate Vius
Vi =10V, ng = 1unse, w = 1uupr, my = 1 1.0 2.9 1.9 35
Rise Time us
L V, = 20mV, R, = 10k, G, = 100pF, A, = 1 0.2 0.2
Ko Overshoot Factor (see figure 1) %
v V;=20mV, R = 10k, C = 100pF, A, =1 10 10
& Equivalent Input Noise Voltage nV
n Rg = 1009, f = 1KHz 42 42 JHz
1. The input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive.
Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.
4110 157}




TLO64- TLOG64A - TLO64B

MAXIMUM PEAK-TO-PEAK OUTPUT MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE versus SUPPLY VOLTAGE VOLTAGE versus FREE AIR TEMPERATURE
30 T T ——— ’5 30 l ‘ 1 e —— m——
- R= 10 k2 P —
2 25 T:mb= +25°C P E &
5 >, (o] 20 . N I N N
ss 2 L ¥s ‘
D w 15 ,/ g 15 T
% ¥ |
u%:g‘ 10 — 5'6' 10 [~ Veg = +15V 1T
& s @> g | Ru=iko |
= 4 = Ll |
S 0 2 4 6 8 10 12 14 186 g 75 -50 -25 0 25 50 75 -50 125
<
s

SUPPLY VOLTAGE (V) FREE AIR TEMPERATURE (°C)

MAXIMUM PEAK-TO- UTPUT
VOLTAGE versus LO g
= 30 LA A
2 R, = 10k
5 25 = Tamb = +25°C
¢ 4 |
L‘"u s g B | \i\' 1l
S (i |
29 15 : ! ! il
x5 4 T ‘
rie] o=t LA LN |
a > / I [
= N | |
s 5P AL Ll
% H:E | |H I
= 0 T 1
100 200 400 1M 10M
LOAI CY (Hz)
DIFFERENTIAL VOLI1 AL VOLTAGE
versus FREE AIR TEI 2 SHIFT versus
10 -1 Ty
2 10: Voo = +5V10 116V
8 s NG [ [ B O [N |Re2 B
é E T d’/ = % 4 N_| Tamp =425°C —do
o E 4 — === st (;)’ = 10 \ \. DIFFERENTIAL
28 2 3 L IN L VoUTAGE | 45
22 ‘ 1 2E 10 AMPLIFICATION
; o ; o | (left scale)
gL 2 — — = 102 AN "
S Ve =118V HeE § PHASE SHIFT
E = R L= 10kQ % < 10" [ (right scale) o '_"_\ = 135
] (S (S S : 180
5 60 2 0 B L W 100 125 1 10 100 1k 10k 100k 1M 10M
FREE AIR TEMPERATURE ("C) FREQUENCY (Hz)
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TLO64 - TLO64A - TL064B

SUPPLY CURRENT PER AMPLIFIER versus

SUPPLY CURRENT PER AMPLIFIER versus

SUPPLY VOLTAGE FREE AIR TEMPERATURE
250 o “T 250
e s g mo|- =
o 190 - T & 150 =
o | | o
o ‘ | 3
> 100 g > 100 = =
= . o
a T oty = 425°C g Voo =115V
@ 50 7 Nosignal ] @ 50 [ Nosignal —
No load No lcad
0 | | o L1 1
0 2 4 6 8 10 12 14 16 75 50 25 0 25 50 75 100 125
SUPPLY VOLTAGE ( A\ FREE AIR TEMPERATURE ("C)

TOTAL POWER DISSI
TEMPERATURE

TOTAL POWER DISSIPATED

mw)

30

25 —
20
15
10

5

VCC =% 15y
| No signal
No load

S I .
0

-5 -50 -25

FREE

NORMALIZED UNITY
SLEW RATE, AND PH
TEMPERATURE

RATIO versus

=

50 75
URE ('C)

100

125

s FREE AIR

NORMALIZED UNITY-GAIN BANDWIDTH
AND SLEW RATE

13

12
11

1
09

08

0.7

75 50

(left scaie

J

UNITY -GAIN-BANDWIDTH

PHASE SHIFT
(nght scale)

i

T

| V=215V

| R = 10kQ

f=B for phase shif
L 0§
25 0

/51 EW RATE
(left scake)

—— \

\"—-

\"—._

! S X
25 50 75 100 125

FREE AIR TEMPERATURE ('C)

103
102
101
1
088

098

14IHS 3SYH QI TVWEON

0.97

INPUT BIAS CURRENT (nA)

0.1 =

0.01°
-50

N

25 0

25

50 75 100

FREE AIR TEMPERATURE ('C)

125
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TLO64- TLOG64A - TLO64B

OUTPUT VOLTAGE versus ELAPSED TIME

VOLTAGE FOLLOWER LARGE SIGNAL PULSE

RESPONSE

14

| I I
u ¢ |y
1 3 98-
| - ¢ +
| im:
—_— — — " — -
- T
> @ =
t ]
_ Ll
(4=
J L

uuuuuuuuuuu

TIME ( us)

6
4
2
0
-2
4 =
£

(N
S3OVLIOA LNdLNO ANV LNdNI
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TLO64 - TLO64A - TL064B

PARAMETER MEASUREMENT INFORMATION

Figure 1 : Voltage Follower Figure 2 : Gain-of-10 Inverting Amplifier

TYPICAL APPLICATI
AUDIO DISTRIBUTOF

) Qutput A

) Output B

114
TLOG4 i O OUtpUt C

S— PR

8/10
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TLO64- TLO64A - TL064B

PACKAGE MECHANICAL DATA

14 PINS - PLASTIC DIP

bl

0

Max.

0.065

0.787

0.280
0.201

0.100

l

Dimensions

al

b1

e3

9/10
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TLO064 - TLO64A - TL064B

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (SO)

A= 1M

E

i
|a2
I'A

- =

Dimensions
Mi Max.
A 0.069
al 0. 0.008
a2 0.063
b 0.é 0.018
b1 0.1 0.010
Cc
cl
D (1) 8.t 0.344
E 5 0.244
e
el
F (1) 3. 0.157
G 46 5.3 0.181 0.208
L 05 1.27 0.020 0.050
M 0.68 0.027
S 8° (max.)

Note : (1) D and F do not include mold flash or protrusions - Mold flash or protrusions shall not exceed 0.15mm (.066 inc) ONLY FOR DATA BOOK.

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

© The ST logo is a registered trademark of STMicroelectronics

© 2001 STMicroelectronics - Printed in ltaly - All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
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1N4148 / 1IN4150 / 1N4448 / 1N914B

Diodes

Switching diode
1N4148 / 1N4150 / 1N4448 | 1N914B

*This product is available only outside of Japan.

@ Applications @ External dimensions (Units : mm)
High-speed switching
®Features _ CATHODE BAND (BLACK)
1) Glass sealed envelope ~ ¢05:01
2) High speed. :}:{ 5
3) High reliability. ‘ i
¢ 18:02
—d
@ Construction
Silicon epitaxial planar
® Absolute maximum
Vim Tstig
T -
ype ) (°C)
1N4148 100 -65~+200
1N4150 50 -65~+200
TN4448 7
(1N914B) 100 | -65~+200
@ Electrical characteris!
C: (pF) tr (ns)
Type 1 , peo v y1auTL Ve=6V
@ @ @ @ @ e @ @ @ @ @ @ @ (g Wy | - V=0 | |e=10mA
0. 1mA |025mA| 1mA 2mA SmA | 10mA | 20mA | 30mA | S50mA | 100mA | 200mA | 250mA | SpA | 100pA VR (V) VR (V) f=1MHz RL=100Q
1N4148 75 | 100 0435]. 29 500 | 20 4 4
1.0 50| 75
0.54 0.66 0.76 /|0.82 /|0.87,,
1N4150 - 50 01 50 |100.0| 50 25 4
0.62 0.74 0.86)/0.82)/ 1.0 ] - L 1 o
0.62 0.025| 20
1N4448
(IN914B) - i - 100 AR 500 | 20 4 4

The upper figure is the minimum Vr and the lower figure is the maximum Vr value

ROHIM



1N4148 / 1N4150 / 1N4448 / 1N914B

Diodes

®Electrical characteristic curves (Ta = 25°C)
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Fig. 6 Reverse recovery time (tr) measurement circuit
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TOSHIBA 2SA1015

TOSHIBA TRANSISTOR SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

25SA1015

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS Unit in mm
DRIVER STAGE AMPLIFIER APPLICATIONS

e High Voltage and High Current.
VCEO=—50V (Min.), Ig= —150mA (Max.)

®  Excellent hpg Linearity
hrg (2)=80 (Typ.) at Vog= -6V, Ic= —150mA
hpg (Ig= -0.1mA)/hpg (Ic= —2mA)=0.95 (Typ.)

® Low Noise : NF=1dB(Typ.) at f=1kHz
® Complementary to 2SC1815.
MAXIMUM RATINGS (Ta = 25°

4.7 MAX.

4

L 12.7 MIN,

CHARACTERISTIC

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current

Base Current

TER
ECTOR

TO-92
SC-43
2-5F1B

Collector Power Dissipatio
Junction Temperature

Storage Temperature Rang

ELECTRICAL CHARACTERISTI¢

CHARACTERISTIC '. |[MAX. | UNIT

—-0.1 | pA
—-0.1 | pA
400

Collector Cut-off Current
Emitter Cut-off Current

DC Current Gain

Collector-Emitter
Saturation Voltage

Base-Emitter _ =
Saturation Voltage VBE (sat) Ic=-100mA, Ig=—-10mA | — — -1.1 A"

Transition Frequency fp Vee=-10V, Ic=-1mA 80 — — | MHz

Vep=-10V, Ig =0,
f=1MHz == 4 T o¥

Veg=-10V, Ig=1mA,
f=30MHz - 30| — | 0

Veg=—-6V, Ic=-0.1mA,
Rg=10k(, f=1kHz — 1.0 10 | dB

Note : hyg (1) Classification O :70~140, Y :120~240, GR : 200~400

L |-03 v

Collector Output Capacitance | Cgp

Base Intrinsic Resistance rbb’

Noise Figure NF

961001EAA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductar, Reliability-Handbook.

1997-04-10:1172



TOSHIBA

25A1015
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961001EAA2"

@ The information contzined herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights; of TOSHIBA CORPORATION or others.

information-contained herein-is subject to change-without notice:

T
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UTC2SC1815 NPN EPITAXIAL SILICON TRANSISTOR

HIGH FREQUENCY OSC NPN

AUDIO FREQUENCY AMPLIFIER rki —— ;
|
TRANSISTOR |

*Collector-Emitter voltage:
BVCEO=50V

*Collector current up to 150mA

* High hFE linearity

*complimentary to 28A1015

\
FEATURES ‘
1
\

ABSOLUTE M#
PARAN
Collector-base volta
Collector-emitter vol
Emitter-base voltage
Collector dissipation
Collector current
Base current
Junction Temperatu
Storage Temperatur

ELECTRICAL g 7
Param UNIT
Collector cut-
Emitter cut-c
DC current ¢
Collector-emitter sz .25 Vv
Base-emitter saturation voltage VBE(sat) Ic=100mA, I8=10mA 1.0 Vv
Current gain bandwidth product f1 Vce=10V,Ic=50mA 80 MHz
Qutput capacitance Cob Vee=10V,Ie=0,f=1MHz 20 3.0 pF
Noise Figure NF lc=-0.1mA VCe=6V 1.0 1.0 dB
RG=10kQ,f=100Hz

UTC UNISONIC TECHNOLOGIES CO. LTD :

QW-R201-006,A



UTC23C1815 NPN EPITAXIAL SILICON TRANSISTOR

CLASSIFICATION OF hFE1
RANK Y G L
RANGE 120-240 200-400 350-700

TYPICAL CHARACTERISTIC CURVES

Fig.1 Static characlerislics Fig.2 DC current Gain Fig.3 Base-Emitter on Voltage
. T T 11 La=:: i =3 F
: T === =
E | £ 5 - ]
- [} ~— | |
13 186300 pA O 24 gt | | | Veesbv I, -
g = ' 5 5 = g j=—— —— —_——
i 18=250 uA ] 3 3 =
g =
E -
3 =
g = 3
T
Collecior-Emi
Fig.4 Satw
o' R s
= Ic=10"8_ 1] 5
: O :
S . I 11 Il
€ w0 e Vee 54
§ [ ﬁ i
e | |
Ry SRS, . |
5 EEEEE vals i
=i | i
h—t | il
CTITTI 1}
@' f |

Ic,Collector

UTC UNISONIC TECHNOLOGIES CO. LTD 2

QW-R201-006 A




This datasheet has been download from:

www.datasheeicatalog.com

Datasheets for electronics components.
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