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Abstract

This project is construction pulse generator for ultrasound probe. This circuits used
timing IC NES55 to generate pulse frequency for control transistors and MOSFET turn on — turn
off. The eireuit will collect power in inductor and capacitor. When it reach to the limit time for
high power. After that circuit send signal to MOSFET for stop working. The collected power will
transfer to ultrasound probe working. And then create receiver circuit that received ultrasound

signal from ultrasound probe and take the signal to amplified circuit.
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Philips Semiconductors Linear Products Product specification

Timer NE/SA/SE555/SE555C

m

DESCRIPTION PIN CONFIGURATIONS

The 555 monelithic timing circuit is a highly stable controller capable
of producing accurate time defays, or oscillation. In the time defay D, N, FE Packages
mode of aperation, the time is precisely controlled by one external — =
resistor and capacitor. For a stable operation as an oscillator, the I (] vee
free running frequency and the duty cycle are both accurately 3 7
conirolled with two extemal resistors and one capacitor. The circuit TRIGGER E ? DISCHARGE
may be triggered and reset on falling waveforms, and the output outpuT 3] 6] ThRestoLD
structure can source or sink up to 200mA. RESET | 4 [ 5] CONTROL VOLTAGE
FEATURES F Package
i "
® Tum-off time less than 2us ono 7] E vee
® Max. operating frequency greater than 500kHz NG E E‘ NE
® Timing from microseconds to hours TRIGGER E E DISCHARGE
® Operates in both astable and monostable modes OuTPUT E E NC
5 10
® High output current NG !: j THREBHOLD
RESET [ | E‘ NC
& A
Adjustable duty cycle NC E 8] controL voLTacE
® TTL compatible
® Temperature stability of 0.005% per °C TOP VIEW
APPLICATIONS
® Precision timing
® Puise generation
® Sequential fiming
® Time delay generation
® Pulse width modulation
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Small Outline (50) Package 0to +70°C NE555D 0174C
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NE5SS5N 0404B
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SAS555N 04048
8-Pin Plastic Small Outline (SO) Package -40°C to +85°C SA555D 0174C
8-Pin Hermetic Ceramic Dual In-Line Package (CERDIP) -85°C to +125°C SES55CFE
8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C SES55CN 0404B
14-Pin Plastic Dual In-Line Package (DIF) -55°C to +125°C SES55N 04058
8-Pin Hermetic Cerdip -55°C to +125°C SES55FE
14-Pin Ceramic Dual In-Line Package (CERDIP} 0 to +70°C NES55F 05818
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SE555F 0581B
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SE555CF 0581B

August 31, 1994
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Phitips Semiconductors Linear Products Product specification

Timer NE/SA/SE555/SE555C

BLOCK DIAGRAM

CONTROL
VOLTAGE
THRESH- O 5
oLD

6 O-r{ COMPARATOR

TRIGGER
0 2

DIS-
CHARGE
7 O RESET
O 4

OUTPUT
STAGE

[
4a &1

OuTPUT GND

EQUIVALENT SCHEMATIC

FM
? CONTROL VOLTAGE

O
TRIGGER

RESET

DISCHARGE ¢yq4

1

NOTE: Pin numbars are for B-Pln package
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Philips Semiconductors Linear Products

Product specification
Timer NE/SA/SE555/SES55C
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Supply voltage
Veo SE555 +18 v
NE555, SE555C, SA555 +16 v
P Maximum allowable power dissipation’ 600 mw
Ta Operating ambient temperature range
NES555 Oto+70 °C
SA555 40 to +85 °C
8E555, SE555C -55to +125 °C
Tstg Storage temperalure range -65 to +150 °C
TsoLp Lead soldering temperature (10sec max) +300 °C
NOTES:

1. The junction temperature must be kept below 125°C for the D package and below 150°C for the FE, N and F packages. At ambient tempera-

tures above 25°C, where this limit would be derated by the following factors:

D package 160°CW
FE package 150°C/W
N package 100°C/W
F package 105°C/W

August 31, 1994

348



Philips Semiconductors Linear Products

Praduct specification

Timer NE/SA/SES55/SES55C
DC AND AC ELECTRICAL CHARACTERISTICS
Ta = 25°C, Ve = +5V to +15 unless otherwise specified,
SE555 NE555/SE555C
SYMBOL PARAMETER TEST CONDITIONS W T Typ T Wex | Win T Typ | Wax UNIT
Vee Supply voltage 45 18 45 16 3
lee Supply cument (low Vee=5V, Ry = 3 5 3 6 mA
state)! Voe=15V, R = 10 12 10 15 mA
Timing error {monostable) Ra=2kQ to 100k
tw Initial accuracy? C=0.1uF 0.5 20 1.0 3.0 %
Atw/AT Drift with temperature 3¢ 100 50 150 ppmfFC
AtpfAVyg Drift with supply voltage 0.05 0.2 0.1 05 %V
Timing error (astable) Ra, Re=1ki} to 100k
ta Initial accuracy? C=0.1yF 4 6 5 13 %
Ata/AT Dyift with temperature Veoo=15V 500 500 ppm/°C
AlafAVg Drift with supply voltage 0.15 08 0.3 1 %N
Ve Control voltage level V=15V 96 10.0 | 104 9.0 10.0 | 110 v
Vees5v 29 | 333 ] 38 | 26 [333 ) 40 v
Vee=15V 94 100 | 106 | 88 | 100 | 1.2 v
V1H Threshold valtage
Voo=5v 27 | 333 | 40 | 24 | 333 | 42 v
[ Threshold current? 0.1 [ 025 01 | 025 uA
VTRIG Trigger voltage Vee=18v 48 5.0 52 4.5 50 58 A
Vee=5v 145 | 167 19 1.1 1.67 22 v
TR Trigger current Vrig=0V 0.5 0.8 0.5 2.0 WA
VRESET Reset voltage“ Veg=15V, Vg =10.5V 0.3 1.0 0.3 1.0 v
IRESET Reset current VreseT=0.4V 0.1 04 0.1 04 mA
Reset current VRESET=OV 04 1.0 04 1.5 mA
Veo=15V
Ising=10mA 0.1 0.15 0.1 0.25 A
I5aK=50mA 0.4 0.5 04 | 0.75 v
VoL Output voltage (low) Igink=100mA 20 22 2.0 2.5 vV
lgik=200mA 25 2.5 v
VCC=5V
ISINK=5ITIA 0.1 0.25 0.3 0.4 \Y
Isink=5mA 0.05 0.2 0.25 | 0.35 A
Vec=18V
lsourREE=200mMA 12.5 12.5 A
Vou Output voltage (high} Isource=100mA 13.0 | 133 1275 | 133 v
VCC=5V
ISOURCE=100mA 3.0 3.3 275 3.3 A
tore Turn-off time® VReseT=Vee 0.5 20 0.5 2.0 us
tr Rise time of output 100 200 100 300 ns
tr Fall time of output 100 200 100 300 ns
Discharge leakage curment 20 100 20 100 nA
NCTES:
1. Supply current when output high typically 1mA less.
2. Tested at V=5V and Vpg=15V,
3. This will determine the max value of Ro+Rg, for 15V operation, the max total R=10M(, and far 5V operation, the max. total R=3.4MQ.
4. Specified with trigger input high.
5. J‘Q?on;ﬁ?es:':g& from a positive going input pulse from 0 to 0.8xV¢ into the threshold to the drop from high to low of the output. Trigger is

August 31, 1994
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Philips Semiconducters Linear Products

Product specification

L
NE/SA/SE556/NE556-1

Dual timer

DESCRIPTION PiN CONFIGURATION
Both the 556 and 556-1 Dual Monolithic timing circuits are highly c
stable controllers capable of producing accurate time delays or D, F, N Packages
oscillation. The 556 and 556-1 are a dual 555. Timing is provided by o/
an extemnal resistor and capacitor for each timing funcion. The two DISCHARGE E E Yoo
timers operate independently of each other, sharing only V¢ and 2 13
ground. The circuits may be triggered and reset on falling THRESHOLD [ DISCHARGE
waveforms. The output struclures may sink or saurce 200mA. CONTROL VOLTAGEE 12| THRESHOLD
RESET E El CONTROL VOLTAGE
FEATURES OUTPUTE 10 | RESET
® Tum-off time less than 2ps (556-1) TRIGGER E EI oUTPUT
® Maximum operating frequency >500kHz (556-1} GND E E TRIGGER
® Timing from microseconds to hours
® Replaces two 555 timers o Pul t
utse generator
® Operates in both astable and monostable modes o isi lse detedt
issing pulse deteclor
® High output current
s P ® Tone burst generator
® Adjustable duty cycle
J w ® Pyise width modulation
® TTL compatible
P ® Time defay generator
® Temperature stability of 0.005%/°C oF divisi
requency division
® SE556-1 compliant to MIL-STD or JAN ® Toush.Tone® g
ouch-Tone®encoder
® |ndustrial controls
APPLICATIONS ® Pylse position modulation
® Precision liming o Appliance fiming
° ial imi
Sequential timing ® Traffic light controt
® Puise shaping
BLOCK DIAGRAM
| 14} Yoo
1 | 13
DISCHARGE DISCHARGE
|
2 ! 12
THRESHOLD ‘ THRESHOLD
|
CONTROL VOLTAGE [-—+ | p-"| conTRoL voLTAGE
4 10
RESET ] | [ RESET
I
I
FUPFLOP  [— | — FURFLOP
|
; | | Iy
ouUTPUT | OUTPUT
|
I | |
TRIGGER | : *1 Triceer
GROUND LT |

® Touch-Tone is & registered trademark of AT&T

August 31, 1994
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MICROCHIP

TC429

6A Single High-Speed, CMOS Power MOSFET Driver

Features

+ High Peak Output Current: A
» Wide Operating Range: 7V o 18V
+ High Impedance CMOS Logic Input

* Legic input Threshold Independent of Supply
Voltage

» Low Supply Current
- With Logic 1 Input — 5mA Max
- With Logic O Input ~ 0.5mA Max
+ Qutput Voltage Swing Within 26mV of Ground
or Vpp
« Short Delay Time: 75nsec Max
» High Capacitive Load Drive Capability
- tpise, trar = 35nsec Max With
CLoap = 2500pF

Applications

» Switch-Mode Power Supplies
+ CCD Drivers

+ Puise Transformer Drive

+ Class D Switching Amplifiers

Device Selection Table

Part Number Package Temp. Range
TC429CPA 8-Pin PDIP 0°C to +70°C
TC429EPA 8-Pin PDIP -40°C to +85°C
TCA429MJA 8-Pin CERDIP | -55°C to +125°C

Package Type
8-Pin PDIP/CERDIP
S
vop [1 ] e (8] vop

INPUT E_LDO-I:Z] oUTPUT
ne [ ] [ 6 | outpUT
GND [4 | TC429 5] anp

NC = No intarnal connection
NOTE: Duplicate pins must both be cannected tor proper operation.

General Description

The TC429 is a high-speed, single CMOS-evel
translator and driver. Designed specifically to drive
highly capacitive power MOSFET gates, the TC429
features 2.5Q output impedance and BA peak output
current drive,

A 2500pF capacitive load will be driven 18V in 25nsec.
The rapid switching times with large capacitive loads
minimize MOSFET transition power loss.

A TTI/CMOS input logic level is translated into an
output voltage swing that equals the supply and will
swing to within 25mV of ground or Vpp. Input voltage
swing may equal the supply. Logic input current is
under 10uA, making direct interface to CMOS/bipolar
switch-mode power supply controllers easy. Input
‘speed-up” capacitors are not required.

The CMOS design minimizes quiescent power supply
current. With a logic 1 input, power supply current is
SmA maximum and decreases to 0.5mA for logic 0
inputs.

For duat devices, see the TC426/TC427/TC428,
TC4426/TCA427/TC4428 and TC4426A/TCA4427A/
TC4428A data sheets.

For noninverting applications, or applications requiring
latch-up protection, see the TC4420/TC4429 data
sheet.

Typical Application

® 2002 Microchip Technology Inc,

D321416B-page 1



TC429

1.0 ELECTRICAL
CHARACTERISTICS

Absolute Maximum Ratings*

"Stresses above those listed under "Absolute Maximum
Ratings” may cause permanent damage to the device. Thesa
are stress ratings only and functionai operation of the device
at these or any other conditions above those indicated in the
operation sections of the specifications is not implied.

Supply Voitage

Input Voltage, Any Terminai
............................ Vpp + 0.3V to GND - 0.3V

Power Dissipation {Ty < 70°C)

PDIP ..o e 730mw
CERDIP......ooor e 800mwW
Derating Factor
PDIP ..o 5.6mW/°C Above 36°C
CERDIP.....oovieioeeeee e 6.4mW/°C
Operating Temperature Range
CVersion......ccooeeoveeeviiiiceeeeeee 0°C to +70°C
EVersion.......ccoccoviininens -40°C to +85°C
M Version ... e -55°C to +125°C
Storage Temperature Range 65°C to +150°C

TC429 ELECTRICAL SPECIFICATIONS

Exposure to Absolute Maximum Rating conditions for
exiended pericds may affect device reliability.

Electricat Characteristics: T, = +25°C with 7V <Vpp < 18V, unless otherwise noted.
Symbol Parameter Min [ Typ I Max | Units I Test Conditions
Input
Vi Logic 1, High Input Voltage 2.4 1.8 — \Y
ViL Logic G, Low Input Voltage — 1.3 0.8 v
N Input Current -10 — 10 pA OV Vg Vpp
Output
Voy High Output Voltage Vgp — 0.025 — — v
VoL L.ow Output Voltage — — 0.025 v
Ro Qutput Rasistance — 18 25 Q Vin =0.8Y,
lour = 10mMA, Vpp = 18V
— 1.5 2.5 2 Viy = 2.4V,
IOUT = 10mA, VDD =18V
bk Peak Output Current — 6 — A Voo = 18V {Figure 3-4)
Switching Time (Note 1)
th Rise Time — 23 35 nsec |Figure 3-1, C| = 2500pF
te Fall Time — 25 35 nsec  |Figure 3-1, C = 2500pF
to1 Delay Time — 53 75 nsec |Figure 3-1
tho Delay Time — 60 75 nsec (Figure 3-1
Power Supply
Ig Power Supply Current — 35 5 mA Viy =3V
— 0.3 0.5 Vin =0V
Note 1. Switching times ensured by design.
L It

DS21416B-page 2

@ 2002 Microchip Technology Inc.



TC429

TC429 ELECTRICAL SPECIFICATIONS {CONTINUED)

Electrical Characteristics: Over operating temperature range with 7V < Vpp < 18V, unless otherwise noted.

Symbol Parameter l Min l Typ Max I Units [ Test Conditions

Input
Vin Logic 1, High Input Voltage 2.4 — — v
Vi Logic 0, Low Input Voltage — — 08 v
IIn Input Current 10 — 10 HA VViysVpp
Output
Vau High Output Voltage Vpp - 0.025 — —_ v
VoL Law Qutput Voltage — — 0.025 v
Ro Output Resistance — —_ 5 Q Vin = 0.8V,

lguT = 10mA, Vpp = 18V

- — 5 Q Viy= 2.4V,

lout = 10MA, Vpp = 18V
Switching Time (Note 1)
tr Rise Time — — 70 nsec |Figure 3-1, C|_ = 2500pF
I3 Fall Time e — 70 nsec |Figure 3-1, C| = 2500pF
ton Delay Time — — 100 nsec |Figure 3-1
(% Delay Time — -— 120 nsec  |Figure 3-1
Power Supply
lg Power Supply Current — — 12 mA Vin= 3V

- — 1 Vin =0V

Note 1: Switching times ensured by design.
L A ]

® 2002 Microchip Technalogy Inc.

D521416B-page 3



1.5KE6.8CA Series

1500 Watt Mosorb™ Zener
Transient Voltage Suppressors

Bidirectional*

Mosorb devices are designed to protect voltage sensitive
components from high voltage, high-energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmetic axial leaded package and are ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/ consumer applications, to protect CMOS, MOS and
Bipolar integrated circuits.

Specification Features:

® Working Peak Reverse Voltage Range — 5.8 Vto 214 V

& Peak Power — 1500 Watts (@ 1 ms

ESD Rating of Class 3 (>16 KV} per Human Body Modet
Maximum Clamp Voltage @ Peak Pulse Current

Low Leakage <5 uA above 10V

UL 497B for Isolated Loop Circuit Protection

Response Time is typically < 1 ns

* & ¢ o

Machanical Characteristics:

CASE: Void-free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
230°C, 1/16” from the case for 10 seconds

POLARITY: Cathode band does not imply polarity

MOUNTING POSITION: Any

MAXIMUM RATINGS

Rating Symbol Valus Unit
Peak Power Dissipation {Note 1.) Ppr 1500 Watts

@TLs25°C
Steady State Power Dissipation Pp 5.0 Watts

@ T, s 75°C, Lead Length = 3/8”

Derated above T| = 75°C 20 mwiC
Themal Resistance, Junction—to—Lead RegL 20 CW
Operating and Storage Ty Teig -65to °C

Temperature Range +175

1. Nonrepelitive current pulse per Figure 4 and derated above T = 25°C per
Figure 2.
*Plegse see TNG267A to INGI06A (1.5KES.BA — 1.5KE250A)
for Unidirectional Devices

© Semiconductor Companents Industries, LLC, 2002 1
February, 2002 - Rev. 2

ON Semiconductor™

http:/fonsemi.com

—H——

AXIAL LEAD
CASE #41A
PLASTIC

[

Yoe  —

L = Assembly Location
1NBxxxCA = JEDEC Device Code
1.5KExxxCA = QN Device Code

YY = Year

WW = Work Week

ORDERING INFORMATION

Device

Packaging Shipping

1.5KExxCA

Axial Lead | 500 Units/Box

1.5KExxCARL4

Axial Lead | 1500/Tape & Reel

Publication Qrder Number:
1.5KEB.BCA/D
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Data Sheet

4.5A, 500V, 1.500 Ohm, N-Channel Power
MOSFET

This N-Channel enhancement mode silicon gate power field
effsct transistor is an advanced power MOSFET designed,
tested, and guaranteed to withstand a specified level of
energy in the breakdown avalanche mode of operation. Al of
these power MOSFETSs are designhed for applications such
as switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high power bipolar switching
transistors requiring high speed and low gate drive power.
These types can be opsrated directly from integrated
circuits.

Formerly developmental typs TA17415.

IRF830

File Number 1582.3

July 1999

Features

+ 4.5A, 500V

- rps(on) = 1.5000

» Single Pulse Avalanche Energy Rated
» S0A is Power Dissipation Limited

+ Nanosecond Switching Speeds

+ Linear Transfer Characteristics

= High Input Impedance

* Related Literature
- TB334 "Guidelines for Soldering Surface Mount
Components to PC Boards”

Ordering Information Symbol
PART NUMBER PACKAGE BRAND D
IRF830 TQ-220AB IRFB30
NOTE: When ordering, include the entire part number. G
S
Packaging
JEDEC TO-220AB
SOURCE
4-251 CAUTION: These devices are sensitive to elecirostatic discharge; follow proper ESD Handling Procedures.

http:/Awww.intersil.com or 407-727-9207 | Copyright © Intersil Corparation 1999



IRF830

Absolute Maximum Ratings T = 25°C, Unless Otherwise Specified

Drain to Source Voltage (Note 1)..................
Drain to Gate Voltage (Rgg = 20k} (Note 1) .. .. .. ..

Continuous Drain Current
Te = 100°C

Pulsed Drain Current {Note 3y . .. .................
Gateto SourceValtage .. .......................
Maximum Power Dissipation . .. ............... ...
Linear Derating Factor. .. .......................
Single Pulse Avalanche Energy Raling (Note 4) . . .. ..
Operating and Storage Temperature . ... ... ... ... ... ... .. ..

Maximum Temperature for Saldering

Leads at 0.063in {1.6mm)fromCasefor10s.. ........ ... ... ... ... . ... . ... ...
Package Body for 10s, See Techbrief 334 . ... .. ... . ... .. .. i i

TJ’TSTG

..TL
cvoveoo Tpkg

IRF830
500
500
45
3.0

18
20
75
06
300

-5510 150

300
260

CAUTION: Strasses above those listed in “Absolute Maximum Ralings”™ may cause permanent damage la the device. This is a siress anly rating and aperation of the
davice at these or any other conditions above thase indicated in the operational sections of this specification is not implled.

NOTE:
1. T;=25°C to 125°C.

Electrical Specifications T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpgg | Vg = OV, Ip = 250puA (Figure 10) 500 - - A
Gate to Threshold Voltage VGS(TH) VGS = Vns, ID = 250’.LA 2.0 - 40 Vv
Zero-Gate Voliage Drain Current Ibss Vps = Rated BVpgs, Vgg = 0V - - 25 HA
Vpg = 0.8 x Rated BVpgg, Yag = OV, Ty = 125°C - - 250 A
On-State Drain Cumrent {Note 2) IpoNy | Vbs > Ipjony x 'osionmax, Vas = 10V 4.5 - - A
Gate lo Source Leakage lgss Vs = 120V - - £100 nA
Drain to Source On Resistance (Note 2) [ rpgion)y | Yas = 10V, Ip = 2.5A (Figures 8, 9) - 1.3 15 Q
Farward Transconductance (Note 2) Ofs Vpg 2 10V, Ip = 2.7A (Figure 12) 2.5 4.2 - S
Tum-Cn Delay Time tgioN) | Vop =250V, Ip =4.5A, Rg = 120, R = 540 - 10 17 ns
Rise Time t MQSFET Switching Tirlnas are Essentially _ 15 23 ns
Independent of Operating Temperature.
Turn-Off Delay Time L4(OFF - 33 53 ns
Fall Time tg - 16 23 ns
Total Gate Charge Qqitomy | VGs = 10V, Ip = 4.5A, Vpg = 0.8 x Rated BVpgg - 22 3z nC
(Gate to Source + Gate to Drain) lg(REF) = 1.5mA (Figure 14) Gate Charge is
Gate to Source Charge Qgs Essentially Independent of Operating Temperature. R 35 _ nc
Gate to Drain "Miller” Charge Qqd - 11 - nC
Input Capacitance Ciss Veg = 0V, Vpg = 25V, f = 1.0MHz (Figure 11) - 600 - pF
Output Capacitance Coss - 100 - pF
Reverse-Transfer Capacitance Crss - 20 - pF
Intarnal Drain Inductance Lp Measured from the Modified MOSFET - 35 - nH
Contact Screwon Tab to | Symbal Showing the
Center of Die Internal Devicas
Measured from the Drain | nductances oD - 4.5 - nH
Lead, 6mm (0.25in}
From Package to Center
of Die
Intarnal Source Inductance Ls Measured from the - 7.5 - nH
Source Lead, 6mm
(0.25in) From Header to
Source Bonding Pad
‘Thermal Resistance Junction to Case Rajc - - 167 | °C/w
| Thermal Resistance Junction to Ambient RaJua Free Air Opseration - - 625 | °C/w

4-252 intersil




IRF830

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Continuous Source to Drain Current Isp Modified MOSFET D - - 45 A
: Symbol Showing the
Pulse Source ta Drain Current {Nate 3 | - 18
wise sourea rain Current {Nate 3) SDM integral Reverse A
P-N Junction Dicde
G
5
Source lo Drain Dicde Voitage (Note 2) Vsn Ty =25°C, Igp = 4.5A, Vgg = OV {Figure 13) - - 16 v
Reverse Recovery Time ey T, = 25°C, Igp = 4.5A, digp/dt = 100A/us 180 330 7680 ns
Revarse Recovered Charge Qrr T, =25%C, Igp = 4.5A, digp/dt = 100A/us 0.96 22 43 pc
NOTES:
2. Pulse tast: pulse width < 300ps, duty cycle < 2%.
3. Repetitive rating: pulse width limited by Max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpg = 50V, starting T, = 25°C, L = 25mH, Rg = 2502, peak lag = 4.5A.
Typical Performance Curves unless Otherwise Specified
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MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by PZN2807A/D

Amplifier Transistor
PNP Silicon P2N2907A

COLLECTOR
1

BASE

K)
EMITTER

MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter \Voltage VCED -50 Vde

Collector—Base Vol v —60 Vde

s¢ Toage CBO CASE 2904, STYLE 17
Emitter—Base Voltage VEBO -50 Vde TO-92 (TO-226AA)
Collector Current — Continuous Ic -800 mAde

Total Device Dissipation @ Tp = 25°C Pp 625 mwy
Derate above 25°C 5.0 mwegC

Total Device Dissipation @ T = 25°C Pp 1.5 Walts
Derate above 25°C 12 mwrC

Operating and Storage Junction TJ Tstg -85 10 +150 °C
Temperature Range

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

Thermal Resistance, Junction to Ambient RgJA 200 °CIw

Thermal Resistance, Junction to Case RoJc 83.3 °Cw

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol [ Min | Max | Unit '

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage(1) VBRICED | -60 — vdc
{lc =-10mAdc, Ig = 0)
Collector—Base Breakdown Voltage V(BRICBD —60 — Vde
{lc =-10 pAdc, IE=0)
Emitter— Base Breakdown Voltage VIBR}EBO -5.0 — Vdc
{IE =—10 pAde, I = 0)
Collector Cutoff Current ICEX — ~50 nAdc
(VcE =-30 Vdc, VEB(off) = —0.5 Vdc)

Collector Cutoff Current IcBO pAdc
{Vcp =-50 Vde, Ig = 0) — ~0.01
(Vep = -50 Vdc, IE = 0, Tp = 150°C) — -10

Emitter Cutoff Current IERO — —-10 nAdc
{VER = -3.0 Vdc)

Coltector Cutoff Current IcEO — -10 nAdc
(Mce=-10V)

Base Cutoff Current IBEX — =50 nAde
(VCE = -30 Vdc, VEB(of) = -0.5 Vdc)

1. Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.

@ MOTOROLA
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P2N2907A

ELECTRICAL CHARACTERISTICS (T4 = 25°C uniess otherwise noted) {Continued)

| Characteristic | Symbol | Min 1 Max | Unit ]
ON CHARACTERISTICS
DC Current Gain hrg —
{lc = 0.1 mAdc, Ve = -10 Vdc) 75 —
{ic =-1.0 mAde, Vo = -10 Vdc) 100 —
{lc = —10 mAde, Vo = ~10 Vdc) 100 -
{lc = -150 mAde, Ve = —10 vde)(1) 100 300
{lc = -500 mAdc, Vg = ~10 Vdc) D 50 —
Collector—Emitter Saturation Voitage(1} VCE(sat) Vde
{lc = -150 mAdc, Ig = —-15 mAdc) — —0.4
{Ic = -500 mAde, Ig = -50 mAdc) — -16
Base—Emitter Saturation Voltage(1) VBE(sal) Vde
{lc = 150 mAdc, Ig =-15 mAdc} — -1.3
{!c = —500 mAdc, Ig = 50 mAdc) — -28
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product(t). (2) fr 200 — MHz
(ic = -50 mAdc, VCE = -20 Vdc, f= 100 MHz)
Qutput Capacitance Cobo —_ 8.0 pF
(Vcp=-10Vdc, Ig=0,f= 1.0MHz)}
Input Capacitance Cibo — 30 pF
(VEg = -2.0 Vdc, Ic =0, f= 1.0 MHz)
SWITCHING CHARACTERISTICS
Turn—On Time tan — 50 ns
(Ve = -30 Vde, Ig = —150 mAdec, -
Delay Time Ig1 = 15 mAdc) (Figures 1 and 5) 'd 10 ns
Rige Time iy — 40 ns
Turn-Off Time taff — 110 ns
(Vce = 6.0 Vdc, I = -150 mAdc, —
Storage Time Ig1 = Ig2 = 15 MAJG) (Figure 2) ig 80 ns
Fall Time i — 30 ns
1. Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
2. fris defined as the frequency at which |hta| extrapolates to unity.
INPUT INPUT
Zo=5001 30V Zp=5041 +H5V B0V
PRF = 150 PPS PRF = 150 PPS
RISE TIME< 2.0 ns RISE TIME < 2.0 ns
PW <200ns PW. <200 ns
0 TO OSCILLOSCOPE TO OSCILLOSCOPE
I | RISE TIME < 5.0 ns RISE TIME < 5.0 ns
=16V

]

200 ns

-

Figure 1. Delay and Rise Time Test Circuit

200ns

Figure 2. Storage and Fall Time Test Circuit

Motorola Small-Signal Transistors, FETs and Dicdes Device Data
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FAIRCHILD MUR1540, MUR1560, RURP1540, RURP1560

I
SEMICONDUCTOR®

Data Sheet

January 2002

15A, 400V - 600V Ultrafast Diodes Features
The MUR1540, MUR1560, RURP1540, and RURP1560 are « Ultrafast with Soft Recovery. . ................ <55ns
ultrafast diodes (t;; < 55ns) with soft recovery . o
* Operating Temperature. . . .................... 175
characteristics. They have a low forward voltage drop and P g peralu c
are of planar, silicon nitride passivated, ion-implanted, * ReverseVoltageUpto...................ooot goov
epitaxial construction. + Avalanche Energy Rated
These devices are intended for use as energy « Pianar Construction
steering/clamping diodes and rectifiers in a variety of
switching power supplies and other power switching A pph‘caﬁons
applications. Their low stored charge and ultrafast recovery _
with soft recovery characteristics minimizes ringing and * Switching Power Supply
electrical noise in many power switching circuits, thus » Power Switching Circuits
reducing power loss in the switching transistor.
» General Purpose
Formerly developmental type TAG9905.
) Packaging

Ordering Information JEDEC TO-220AC

PART NUMBER PACKAGE BRAND ANODE
MUR1540 TO-220AC MUR1540 CATHODE
RURP1540 TO-220AC RURP1540 ;?_TN%D;
MUR1560 TO-220AC MUR1560 | L
RURP1560 TO-220AC RURP1560
NOTE: When ordering, use the antire part number
Symbol

A
Absolute Maximum Ratings T = 25°C, Uniess Otherwise Specified
MUR1540 MUR1560
RURP1540 RURP1560 UNITS

Peak Repelitive Reverse Voltaga. .. ............ ... ... ... ..o o oo VRRM 400 600 v
Working Poak Reverse Voltage .. .. ........ ... ... .. ... i, VRWM 400 600 v
DC BlockingVoltage . ...................... e e Vi 400 500 v
Average Rectified Forward Current .. ... .. ... .. .o e IFav) 15 15 A

{Te = 145°C)
Repstilivea Peak Surge Curment .. ... ... .. e IERM 30 30 A

{Square Wave 20kHz}
Nonrepetitive Peak Surge Current. . ... .. . . e IFsM 200 200 A

(Halfwave 1 Phase 60Hz)
Maximum Power Dissipation . ............ ... ... ... . il i Pp 100 100 w
Avalanche Energy (See Figures 7andB) .......... .. ... ... ... i Eave 20 20 mdJ
Operating and Storage Temperature . .. ... ... ... ... ... i TsTg: Fu -5510 175 -85t0 175 oc

B2002 Fairchild Semiconductor Carporation MUR1540, MUR1560, RURP1540, RURP1560 Aav. B



MUR1540, MUR1560, RURP1540, RURP1560

Electrical Specifications T¢ = 25°C, Unless Otherwise Specified

MUR1540, RURP1540 MUR1560, RURP1560
SYMBOL TEST CONDITION MIN TYP MAX MIN TYP MAX UNITS
VE lp = 15A - - 1.25 - - 1.5 Vv
IF = 15A, Tg = 150°C - - 1.12 - - 1.2 v
If Vg = 400V - - 100 - - - pA
Vg = 600V - - - - - 100 A
Vg = 400V, T = 150°C - - 500 - - - pA
Vg = 600V, Ty = 150°C - - - - - 500 pA
tr IF = 1A, dig/dt = 100A/us - - 55 . . 55 ns
Ip = 15A, dig/dt = 100A/ s - - 60 - - 60 ne
a Ig = 154, dig/dt = 100A/ps - 30 - - 30 - ns
Iy Ip = 15A, dig/dt = 100A/us . 17 - - 20 - ns
RaJc - 1.5 - - 1.5 ociw
DEFINITIONS

VE = Instantanecus forward voltage (pw = 300us, D = 2%).
Iz = Instantaneous reverse currant,
tr = Reverse recovery time at dig/dt = 100A/us (See Figure 6), summation of t; + tp,.
t; = Time to reach peak reverse currant at dig/dt = 100A/us {See Figure 6).
ty, = Time from peak I to projected zero crossing of Igyy based on a straight fine from peak Igy through 25% of Igy {Sea Figure 6).
Rajc = Thermal resistance junction to case.
pw = pulse width.
D = duty cycle.

Typical Performance Curves
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FIGURE 1. FORWARD CURRENT vs FORWARD VOLTAGE FIGURE 2. REVERSE CURRENT vs REVERSE VOLTAGE

©2002 Fairchild Samiconductor Corporation MUR1540, MUR1560, RURP1540, RURP1560 Rev. B



e ———————
FAIRCHILD
A
SEMICQNQWLETER"

IN/FDLL 914/A/B / 916/A/B / 4148 | 4448

[ cowrsmommane
DEVICE 1STHAND ZND BAND
FOLL91A  DB:ACK BRCWH
FULL914A  BLACK GHAY
FOLLGME  BRONN  BLACX
FOLL9YG  BLACK  RED
FOLL91EA  BLACK WHITE
FOLLSIBN GHOWK  BROWN

LL-34 FULL4148 BLAUK  BROWN
Tk BLACEALNT S 121 E XBANSIIN GAR FOLLA4B  BROWK  DBLACK y
A N R LATFNSE T Bl LOLAT N

SETHE DATIGDE TEIRMNAL

Small Signal Diode
Absolute Maximum Ratings* .- 2s:cuniess otnerwise noted

Symbol Parameter Value Units
Veam Maximum Repetitive Reverse Voltage 100 A
(P Average Rectified Farward Current 200 mA
lrsm Non-repetitive Peak Forward Surge Current

Pulse Width = 1.0 second 1.0 A
Pulse Width = 1.0 microsecond 4.0 A
ng Storage Temperature Range -65 to +200 o
T, Operating Junction Temperature 175 o

*Thesa ratings are limiting valu &s above which the serviceanbility of any semiconductor device may be impaired.

NOTES:
1) These ralings ere based on a maximum junclion temparature of 200 degreas C.
2} Thesa are steady stata limits. The factory shauld ba consulted on applications involving pulsed or iow duly cycla operations.

Thermal Characteristics

Symbol Characteristic Max Units
IN/FDLL 914/A/B / 4148 1 4448
Pg Power Dissipation 500 mwW
Ro Thermal Resistance, Junction to Ambient a0 *CMW

©2002 Fairchild Semicanducior Corporation 1M/FDLL 914/A/B f D1B/A/BE / 4148 / 4448, Rev. B

8vvy / 8¥LY [ G/VW/9L6 / G/VIYLI6 T1Ad/NL



Electrical Characteristics

T, = 26°C unless otherwisa nated

Small Signal Diode

(continued)

Symbol Parameter Test Conditions Min | Max | Units
Va Breakdown Voltage Ia = 100 pA 100 v
ly = 5.0 pA 75 Y
Ve Forward Voltage 1N914B/4448 | | = 5.0 mA 620 720 mv
1IN916B | |- = 5.0 mA 630 730 myv
1N914/916/4148 | |- =10 mA 1.0 A
1N914A/916A | | = 20 mA 1.0 \
1N916B | |- =20 mA 1.0 A
1NG14B/4448 | | = 100 mA 1.0 v
Ir Reverse Current Ve =20V 25 nA
Ve =20V, Ty = 150°C 50 HA
V, =75V 5.0 LA
Cr Total Capacitance
1NS916A/B/4448 | Vi =0,f =1.0 MHz 20 pF
1N914A/B/4148 | VR =0,f =1.0 MHz 4.0 pF
1y Reverse Recovery Time le = 10 mA, Vg = 6.0V (B0mA), 40 ns
I, = 1.0 mA, R, = 1000
Typical Characteristics
160 120
Tas25 ! H Ta= 25°C
5 150 l H EE- 100 ]
>_' [ i :f‘ an "
‘% 140 P : E -
= -t = &D
Q 3 /
> 439 S :
§ i E 40
é 120 :.: 20 "
l il ‘ | o
ne 2 a 5 1] 20 50 100 " I'fgvuru Vaaoltaga, L [V} ™ 100

Reverse Current, I, [uA]

Figure 1. Reverse Voltage vs Reverse Current
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Figure 3. Forward Voltage vs Forward Current
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Order this document
by P2ZN2222A/D

Amplifier Transistors

NPN Silicon

P2N2222A

COLLECTOR
1
2
BASE
3
EMITTER
MAXIMUM RATINGS
Rating Symboi Value Unit
Collector—Emitter Voltage VCED 40 Vde
Collector—Base Volt V 75 vd
cloclor—Pase Yolage cBO c CASE 29-04, STYLE 17
Emitter—Base Voltage VERO 8.0 vdc TO-82 (TO-226AA)
Collector Current — Continuous Ic 600 mAdc
Total Device Dissipation @ Ta = 25°C Pp 625 mwy
Derate above 25°C 5.0 mW/,C
Total Device Dissipation @ Tg = 25°C Pp 15 Wats
Derate above 25°C 12 mwW/ G
Operating and Storage Junction T Tstg -55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermat Resistance, Junction to Ambient RoJa 200 *CAN
Thermal Resistance, Junction to Case RaJc 83.3 *CW
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol [ Min i Max l Unit—l
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage V(BR)CED 40 —_— Vde
{lc=10mAdc, Ig = 0)
Collector—Base Breakdown Voltage V(BRICBO 75 — Vde
{lc =10pAde, IE=0)
Emitter—Base Breakdown Voltage V(BR)EBO 6.0 — Yde
(lg =10 pAde, Ic = 0)
Collector Cutoff Current ICEX — 10 nAdc
{¥CE = 60 Vdc, VER(off) = 3.0 Vdc)
Collector Cutoff Current lcBO HAdc
{(Vep=60Vde, IE=0) —_ 0.1
{Vcg =60 Vdc, Ig = 0, To = 150°C) - 10
Emitter Cutoff Current IEBO -_ 10 nAdc
(VEB =3.0Vdc, Ic=0)
Collector Cutoff Current 'CEC — 10 nAde
(VCe=10V)
Base Cutoff Current IREX ~— 20 nAdc
(VCE = 60 Vdc, VEB(offy = 3.0 Vdc)

® Motorola, Inc. 1996
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P2N2222A

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) {Continued)

| Characteristic l Symbol I Min Max | Unit ]
ON CHARACTERISTICS
DC Cuirent Gain hrg —
(lc = 0.1 mAde, Vg = 10 Vdo) 35 —
{Ic = 1.0 mAde, Vg = 10 Vdc) 50 —
(ic = 10 mAdc, Vg = 10 Vdo) 75 —
{lc = 10 mAdc, VcE = 10 Vde, Ta = -55°C) 35 —
(Ic = 150 mAde, Vo = 10 Vde)l) 100 300
{Ic = 150 mAdc, Vo = 1.0 vde)(1) 50 —
{ic = 500 mAdc, VoE = 10 Vde)(1) 40 —
Collector— Emitter Saturation Voltage(1) VCE(sat) “Vde
{lc = 150 mAdc, Ig = 15 mAdc) — 0.3
{Ic = 500 mAdc, Ig = 50 mAdc}) — 1.0
Base-Emitler Saturation Voltage(1) VBE(sat) Vdc
{Ic = 150 mAdc, Ig = 15 mAdc) 06 1.2
{Ilc = 500 mAdc, Ig = 50 mAdc) — 2.0
SMALL-SIGNAL CHARACTERISTICS
Curment—Gain — Bandwidth Product(2) fr 300 — MHz
(Ic = 20 mAdc, Vg = 20 Vdc, f = 100 MHz)
Qutput Capacitance Cobo — 8.0 pF
{Vcp =10Vdc, [g=0,1= 1.0 MHz)
Input Capacitance Cibo — 25 pF
(VEp =0.5Vdc, Ic =0, f=1.0 MHz)
Input Impedance hie kQ
(lc = 1.0 mAdc, Vo = 10 Vdc, f= 1.0 kHz) 2.0 8.0
(Ic = 10 mAdc, Vg = 10 Vdc, f= 1.0 kHz) 0.25 1.25
Voltage Feedback Ratio hre X 10-4
(Ic = 1.0 mAde, Vg = 10 Vdc, f= 1.0 kHz) — 8.0
(lc = 10 mAdc, Vo = 10 Vdc, f= 1.0 kHz) — 4.0
Small-Signat Current Gain he —
(Ic = 1.0 mAdc, Ve = 10 Vdc, f= 1.0 kHz) 50 300
(ic = 10 mAdc, Vo = 10 vde, f = 1.0 kHz) 75 375
Qutput Admittance hge umhos
(lc = 1.0 mAdc, Vg = 10 Vdc, f = 1.0 kHz) 5.0 35
{Ic =10 mAde, Veg = 10 Vde, f= 1.0 kHz)} 25 200
Collector Base Time Constant 'Ce — 150 ps
(IE = 20 mAdc, Vg = 20 Vdc, f = 31.8 MHz)
Noise Figure NF — 4.0 dB
{lc = 100 pAdc, Ve = 10 Vde, Rg = 1.0 k), f= 1.0 kHz)
SWITCHING CHARACTERISTICS
Delay Time (Ve = 30 Vde, VRg(off = =2.0 Vdc, ld — 10 ns
Rise Time I = 150 mAdc, Igq = 15 mAdc) (Figure 1} tr — 25 ns
Storage Time (Voo = 30 Vdc, I = 150 mAdc, ts — 225 ns
Fall Time gt = Ig2 = 15 mAdc) (Figure 2) % — 60 -

1. Pulse Test: Puise Width < 300 ps, Duty Cycle < 2.0%.
2. fT is defined as the frequency at which |hsg| extrapolates to unity.

2 Motorola Small-Signal Transistors, FETs and Diodes Device Data
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FAIRCHILD

SEMICONDUCTODR®

BC546/547/548/549/550

Switching and Applications
+ High Voltage: BC546, Vopa=65V

* Low Noise: BC548, BC550

» Complement to BC556 ... BC560

NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 7.=25°C unless otherwise noted

1

TC-92

1. Collector 2. Base 3. Emitter

Symhol Parameter Value Units
Vero Collector-Base Voltage : BC546 80 V'
: BC547/550 50 v
:BG548/549 30 A
Veeo Collector-Emitter Voltage : BC546 68 A
: BC547/550 45 A
: BC548/54% 30 A
VEpo Emitter-Base Voltage : BC546/547 6 v
: BC548/549/550 5 A
Ie, Collector Current {DC) 100 mA,
Pe Collector Power Dissipation 500 mw
T Junction Temperature 150 °C
Ts1g Storage Temperature -65 ~ 150 °C
Electrical Characteristics 1.=25°C unless otherwise noted
Symbol Parameter Test Condition Min, Typ. Max. | Units
lcso Collector Cut-off Current V=30V, 1g=0 15 nA
heg DC Current Gain Vee=bV, Ig=2mA 110 800
Ve (sat) | Collector-Emitter Saturation Voltage | 1-=10mA, |g=0.5mA a0 250 mV
1c=100mA, 15=5mA 200 600 mVy
Vge (sat} | Base-Emitter Saturation Voltage le=10mA, 15=0.5mA 700 my
1c=100mA, Ig=5mA 900 my
Vge (on) | Base-Emitter On Voltage V=5V, Ip=2mA 580 660 700 mv
Vee=5V, Ie=10mA 720 my
fr Current Gain Bandwidth Product Veg=5V, Ic=10mA, f=100MHz 300 MHz
Cob Output Capacitance Veg=10V, Ig=0, f=1MHz a5 6 pF
Cib Input Capacitance Vep=0.5V, I-=0, f=1MHz 9 pF
NF Noise Figure  : BC546/547/548 V=5V, Ic=200pA 2 10 dB
. BC549/550 f=1KHz, Rg=2KQ 1.2 4 de
. BC549 Vee=5V, Ic=200pA 1.4 4 dB
: BC550 Rg=2K%, f=30~15000MHz 14 3 dB
hee Classification
Classification A B C
hee 110 ~ 220 200 ~ 450 420 ~ 800
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SL560

300MHz LOW NOISE AMPLIFIER

This monalithic circuit contains three very high performance
transistors and associated biasing components in an eight-
lead TO-5 package forming a 300MHz low noise amplifier. The
configuration employed permits maximum flexibility with
minimum use of external components, The SL560C is a
general purpose low noise, high frequency gain block.

The device is also avaitable as the SL560AC which has
guaranteed operation over the fully Military Temperatures
Range and is screened to MIL-STD-883 Class B. Data is
available separately.

 FEATURES
B Gain up to 40dB

B Noise Figures less than 2dB (Rs 200 ohm)

B Bandwidth 300MHz

B Supply Voltage 2-15V (Depending on Configuration)
B Low Power Consumpticn

APPLICATIONS

B Radar IF Preamplifiers

B Infra-Red Sysems Head Ampilifiers

B Amplifiers in Noise Measurement Systems
B Low Power Wideband Amplifiers

B instrumentation Preamplifiers

8 50 ohm Line Drivers

B Wideband Power Amplifiers

B Wideband Dynamic Range IF Amplifiers
I Aerial Preamplifiers

ABSOLUTE MAXIMUM RATINGS

INPUT
50 APPLICATIONS

INPUT
COMMON BASE
CONFIGURATION

GROUND

INPUT
COMMON EMITTER
CONFIGURATION

GAIN SET QUTPUT

Veo

Bottom view

-

srounD [

vee [|4 s [] GAIN SET

Top view

OUTPUT CURRENT SET

Cmsg

] INPUT 50 OHMS APPLICATIONS
OUTPUT CURRENT SET [fz g 7 [1INPUT COMMON BASE
ouTpuT [|2 560 &[] INPUT COMMON EMITTER

DP8

Fig.1 Pin connections

GAIN SET

INPUT
COMMON EMITTER
CONFIGURATION) ¢ O

INFLT L s —
(COMICH BASE
CONFIGURATION)

INPUT
0 APFLICATIGNS; 4 O

3 OUTPUT

7 QUTPUT CLURRENT
SET

Supply voltage +15V 0 crouo
Storage temperature ) o
SLgs 60C SP B559C to +150°C Fig.2 SL560C circuit diagram
SL560C CM -65°C to +150°C
Junction temperature
SL560C DP +150°C ORDERING INFORMATION
SL560C CM +175°C SL560 C CM
Operating temperature range SL560 C DP
SL560C DP -30°C to +85°C 5962-90520 (SMD)
SL560C CM -55°C to +125°C
Thermal resistance
Chip-to-ambient
SL560C CM 225°CAW
SL560C DP 111°CW
Chip-to-case
SL560C CM 65°C/W
SL560C DP 71°Crw




ELECTRICAL CHARACTERISTICS

SL560

These characteristics are guaranteed over the following conditions {unless otharwise stated)
Frequency = 30MHz; Vcco=6V; Rg = R =500; Taug=22°C + 2°C; Test Circuit: Fig.6

Characteristic Min. | Typ. | Max. Units Conditions
Small signal voltage gain 11 14 17 dB
Gain flatness +1.5 dB 10MHz - 220MHz
Upper cut-off freqguency 250 MHz
Output swing +5 +7 dBm VecbV
+11 dBm Vee = 9V
Noise figure (common emitier) 1.8 dB Rg = 2000
35 dB Rg = 500
Supply current 20 30 mA

CIRCUIT DESCRIPTION

; Three high performance transistors of identical geometry

are employed. Advanced design and processing technigues
enable these devices to combine a low base resistance (Rbb')

- of 17Q (for low noise operation) with a small physical size -

giving a transition frequency, f, in excess of 1GHz.

The input transistor (TR1) is normally operating in common
base, giving a well defined low input impedance. The full
voltage gain is produced by this transistor and the output
voltage produced at its collector buffered by the two emitter
followers (TRZ2 and TR3). To obtain maximum bandwidth the
capacitance at the collector of TR1must be minimised. Hence,
to avoid bonding pad and can capacitances, this point is not
brought out of the package. The collector load resistance of
TR 1 is split, the tapping being accessible via pin 5. If required,
an external roll-off capacitor can be fixed to this point.

15
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Fig.4 Frequency response, smali signal gain is of a
lypical device

The large number of circuit nodes accessible from the
outside of the packages affords great flexibility, enabling the
operating current and circuit configuration to be optimised for
any appiication. In particular, the inputtransistor (TR1) canbe
operated in common emitter mode by decoupling pin 7 and
using 6 as the input. In this configuration, a 2dB noise figure
{R$ = 2000) can be achieved. This configuration can give a
gain of 35dB with a bandwidth of 300MHz (seefigs. 1Gand 11).

Because the transistors used in the SL560C exhibit a high
value of f, care must be taken to avoid high frequency
instability. Capacitors of small physical size should be used,
the leads of which must be short as possible to avoid oscillation
brought about by stray inductance. The use of 2 ground plane
is recommended.
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Fig.5. Frequency response, oulput capability (loci of maximum
output power with frequency for 1d8 gain compression (typical)
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