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HFA3046, HFA3096,
@ISR HEA3127, HFA3128

PRELIMINARY :
March 1992 Ultra High Frequency Transistor Array
Features Description
e NPN Transistor (fr)...cceecececcececccananes 8GHz The HFA3046, HFA3096, HFA3127 and the HFA3128 are
Uitra High Frequency Transistor Arrays that are fabricated
e NPNCurrentGain (hgg)..ccveeeecccecccencnnns 150 from Harris Semiconductor's complementary bipolar UHF
o NPN Early Votage (Vo) «ccccecccrsccccccnccnss 60V process. Each array consists of five dielectrically, isolated
transistors on a common monolithic substrate. The NPN
e PNP Translstor ('T) ......................... 4GHz transistors exhibit a fT of 8GHz while the PNP transistors
e PNP Current Gain (Npg) e« ceeeeeecnecacacacacons 60 provide a fy of 4GHz. Both types exhibit low noise (2dB),
making them ideal for high frequency amplifier and mixer
 PNP Early Voitage (Va). .o« vvueeeenenannannanas 40V gppiications.
* NolseFigure @ TkHz ........ccceveevinecnnss 2dB  The HFA3046 and HFA3127 are al-NPN arrays while the

PNP combination. Access is provided to each of the termi-
+ Pin Compatible with industry Standard 3XXX Series nals for the individual transistors for maximum application

Arrays flexibility. Monolithic construction of thesa transistor arrays
provides close elactrical and thermal matching of the five
Applications ERnSIE
) For your future transistor array requirements contact your
* VHF Ampillifiers local sales office for more information.
e VHF Mixers
« IF Converters Ordering Information
« Synchronous Detectors MODEL NUMBER PRODUCT DESCRIPTION
HFA30468 14 LD SOIC
— oY) HFA30968, HFA31278, 16 LD SQIC
765 “é HFA31288
HFA3046Y, HFA3096Y DIE
HFA3127Y, HFA3128Y DIE
Pinouts
HFA3046 HFA3096 HFA3128
S 7 N
0] b K1 g} NC O Tl Gl —¥q
o L ey o 5 T Gy, L
a2 4 H3 4 ha 4] h
5= B Aed —R  [wE @ | wE 3
E T o |
=—"w g Cs | EEE o KE
7 10 7 o 7 h
A GO rel Ledy st Ledy

NPN Neo/Pu P NEN | Poe
14 and 16 lead SOIC packages are available in narrow bocfrwidtﬁ‘nsmnits).—ﬁeieﬂb'p/a’dcage outline information.

CAUTION: These devices are sensitive to electiostatic discharge. Users shouid follow praper |.C. Handling Procedures. File Number 3076
Copyright © Haris Corporation 1982 1
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® Excellent thermal regulation  £20 ppm/100 mW {max)
Duakin-Line Package (N)
or 8.0. Packags (M)
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® Low Tempco

Features

precision monolithic temperature-

LM169/LM369 Precision Voitage Reference

General Description
Connection Diagrams

The LM169/LMI09 sre

GROUND =44

Order Number LMSSSDM, LM3SSN,
LM3638N, LM3SICN or LMISIDN
Sea NS Package Number MOSA or NOSE

m

TUW10-28

Vol

TO-228 Plastic Package (RC)
GROUND

Your

Bottom View
Order Number LM3SODAC
See NS Pasckage Number RCOJA

LM389H, LMI8SBH,

Orcier Number LM 163H, LM1698H,
See NS Package Number H0SC




PIN CONNECTIONS

apply for DUAL or SINGLE SUPPLY, uniess otherwise specified,

N

20-PIN HERMETIC DIP

ELECTRICAL CHARACTERISTICS: DUAL SUPPLY: Vo = +11 4V10--18.5V; Vgg = -5V £ 10% AGND = OGND =0V Vage=+2V1o
{Vop - 4V). SINGLE SUPPLY. Voo = + 15V 25%: Vg = AGND = DGND = 0V Vngy = + 10V; uniess atherwie speciiod, Ta=-55°C o
1 125°C 2oply for PM-T228AR/BR; Ta = -25°C 10 +85°C apply for PM-T228ER/FR, T & 0°C to +70°C spply for
PM-T226GAHPHPC/HS. All specifications apply for OACs A, B, C. and D. (Continued)

{R-Suifix) Pi-7226
PM-7226HPC
20-PIN EPOXY DiP 20-PIN PLCC PARAMETER SYMBOL N b MAX unrTs
(P-Buffis) (PC-Sufilx) OIGITAL INPUTS
20-PiN SOL Dighal lnputs High Ve 24 - - v
(8-8utftx) Oigital laputs Low Viw = - e M
Inpud Current 1 Vag® OV or Vgp - - =1 -
Input Capacitance (Nots 4) Cw - - 4 o
topu Cactog BINARY
specified.
Specificaliona a for DUAL or SINGLE SUPPLY, unless otherwise ) POWER SUPPLIES
T P ovcog o L — -
. - : D= DGND =0V Vper 3 ) oo - - mA
ﬁ?ﬁ:év’wixﬁ': inroen vﬁa;'ﬁziﬁgﬁs A e ppty 101 PW-TZZGER/ER, To = UG 10 +70°C sppty for owe &t
PM-7220GP/HP/HPC/HS. Al specifications apply for DACS A, 8, C. and O. R "m‘""n' Sepely Cumant 1sg DUAL SUPPLY ONLY - - 0 mA
PM-7220
CONDITIONS N ™S MAX uars OTNAMIC PERFORMANCE
PARAKETER symsoL Vous Stew Rat iNots 4f 3R 23 - - Vi
stanc = 7 — - 1y Vouy Settting Time
‘Aesoronon N iPesitive or Negauve) 1 - = 3 -
PMT26AEG - - = tss? fNows 4.5)
T’:u [ i e PHT2260/FM = = 2 » Note 4t o - ) ~ s
"y PMTSAES - - . 58 Minimum Losd Resistance [, Vour= + 1V 2 - = -
S o e — vy SWITCHING CHARACTERISTICS Note 4)
Ouftorantial onL m - - t a8 s Address 10 Write Set-Up Time Tag ° - - ~
foed PM-T226A/E/C - - w2 I . Address ko Write Mokt Time '™ [ - - s
Fon scale Emor Grse PMTZ208P M - = L . | _0an vaia 10 wrne Sev-Up Tima ™ ] - - m
Ful Scaie Temperaturs Costticient TCOes - 1 220 [ Date valid 16 W Hold Time ™ 0 - - [
Nove 4 + 4 Write Putss Width [ ) - - an
PMITISAIIG = = =8 NoTES:
PM-T2288/FH - - e e 1 Includes Full Scaie Esror, Refative Accuracy, snd Zero Cooe Errar, . sutrect
v, LS Nlmmmmwn‘mllmﬂmlw. 3 v = +10V: to where oulput semsies 19 V2 LSB.
Zero Cose Biror -, SINGLE SUPPLY _ o0 range. 5. Vor® Vi 01 Vomg outo0ns s,
PMIZZSNEG - = 3 Yoo
PMTZIB/EM = =
Zaro Code Error TCVz DUAL SUPPLY ONLY - =0 = e
Tamparatuce Costiicient
(Note 4f
REFERENCE m: - 2 — w“’M v
Voitage Range an
2 -~ - .
input Resistence Am 5
Ougetsl inputs = st 0% = - L4
e o ommmiih R
FUNCTIONAL DIAGRAM
PM-7226
QUAD 8-BIT CMOS D/A CONVERTER
WITH VOLTAGE QUTPUT

FEATURES

. muwwmm”awcup
» Microprocessor Compalible

.

Adjustment-Free ..
© Guarantesd Monolonicity
o Single (+5V o +15V) or Dusi

plo D/A

cooe BT Sys-

tem reliability is siso increased due fo reduced count.

temperature tracking betwesen DACs.

. WMMMMMWM m-mmumunmnumnormmm.
o Fast Data Load, fwn = 90ns, All Temperatures ORDERING INFORMATION?
APPLICATIONS TowaL i
UMADJUSTED MIUTARY®  INDUSTRIAL  COMMERCIAL
: Autometic Test Equipment |
Energy Controls 2188 PMIZIAR PMTZEER  PMTZ0GP !
: Sclentiic Instrumentation sitss PM72288R, PMTZIEFA  PMT2ZEMP t
. 21188 - - PuTZPCH
Maedical Equipment . 21L88 - - Purzsnstt
. ?Mmmmawmm P r=—yrvey :
: Variable Resistons et number. Consult lactory lor 860 cats sheet. t
Cailbration 1 Burni ¢
® Op Amp Offsel and Gain Adjust ‘Cordip, piastic 0ip, snd TO-can packages. For ondering inlormation, see 1968 N
Osta Book, Section 2. i
1t For ity 810 burmin mformation on SO and PLCC 5
GENERAL DESCRIPTIDN e e ey o on 80 tnd PLCC poctages, |
mm-rmmwmwmmcuosuigim-
to-anaiop convertsrs on a single chip. Also incorporated into CROSS REFERENCE ;
S
?mlpmlmlnmumam:umnmwm Pl ADI TURE m x
The iour
signats and are fed irom a common B-bif data bus. It aliows the PM7228AR =
PI-1228 to be packaged into a narrow space-saving 20-pin, PM7226BR  AD7T226TQ L
300-mit DiP AR digitsl inputs are TTL/CMOS (5V) compat- PM7226ER P
e, Also, each DAC's input laich is addressable for casy PMT26FR  ADT2268Q IND
microprocessor inigriace. The on-board outpul can
€ach drive up to SmA from either 8 single or dual suppty. PMT226GP ~
The PM-7226's compact siza, low power, conl- .;"‘”2"‘" AD7228KM com

per-channet, maka i atiractive for applications 10GUIfing mull-
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Tek I 2.00GS/s
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00mV 22 Apr 1994
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APPLICATION OF VISIBLE LASER DIODE —NDL3200— /{‘,(_kﬂ 7 g

3. EXAMPLE OF APC CIRCUIT iN CONTINUOUS OPERATION

3.1 Circuit Operation
Figure 3 shows an sxampie of an APC cireurt for NOLI200

Fig.3 Anexamphs of sn APC clrenit {in continuous opsrationi

Bl

i ,
! )
.’ L |27k ~HAZ/27 Surfacelm 7’M7«|_'
1 | A
:_‘m ' ! Swen
208 428, 353 oo 1
L/7 e H - = i :u: I Bazw
Deiving ! I 224F GE
iranistor m: < g vA 22uF
381117 IL
MM 007 //7’< ! imgb—] i I A .
sess b | miw e o+ N8 1.00GS/s 39 Acgs
477: e M . e I ks
vee ! ! »CT0L08 | : : ' : uumor
=12v1 1 1 o o o . ode
J‘?’qol,/ Suve st 0
A taser o itoring photo diode re by 'LD and PO in the box, Manl

mum driving cusment of sbout 140 mA can be obtained.

The feedbeck loop of tha APC circuit 13 compased of the LD, PO, op amp, and the base of the driving
ansistor, In that arder,

The LD driving curren) is controlisd by modifying the biss et the base of tha driving vansistor.

Tha surge protect circuit protects the LD from a current surge, with an spproximatedy 0.1 [sect tima consiany
Tor turming the LD on and off.

Tha following axpiasins the setting of an APC circuit.

(Sarting

I Set the variabla resistor VR 10 the maximum VR = 200 k2|

2 Tum on tha power Vg (12 VI

3 Tum on tha switch 3nd read out the optical output of the lasar diode on the optical power meter,
Approx. 0.5 mW)

4 Gradually lower the VR resistance to the dwired oplics) output, referring 1o the optical power Mmeter. The
sat optical OUTPUL ML NOL exceed the absolute meximum aing opticsl output, Using & pomntiometer
instead of 8 VR Mattens 1he ootical output changs, making it easier to control the output.

spproximations of the optical in NDL3200 ars: | mW, 2 mW, or 3 mW ol P ia obiained by sefiing
VR t0 50 kA, 16 k2, or 7 k2 respectively.

€2 1,00V MS0.0ns Chi2\

Slop Aft I Limll Test timit Test ' L rI.liTest
R/S bu Setup Sources Template

¢+ il 1.00GS/s 22 Acqs
{1 ]
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Le Cr‘oy 27350C and output module LeCroy 27350C and output module
10 et | 10 e
T ] I I [ T | 1 T
8-— -] 9-_ ]

DAC chan 0 output with no load

DAC chan O output with 27350C connected

N _

21— — 2 —

Y/ IS DU D N | : Y 7/ I W I D |

0 50 100 150 200 250 0 50 100 150 200 250
DAC setting 1n decimal t 1 DAC setting 1n decimal

I
|
|
LeCroy 27350C and output module
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WW 3 y il

AN --7 g | O
A I T AN

~58.4 a2 A AN M Ol TS 00 s S0 380
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P | | ya 1 I
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T ovA ~57. 5 | | h o E
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D1t AVA 5177
AT e lo=e] 15T, &

Voltage at MVL407S 1nput

voitage st MVLA4YS input
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I would like to address the question of lifetime of the VDC’s vs. Gain.

Let there exist an amplifier, LeCroy 2735DC, such that its gain with
15pF capacitance on the input is 1.8mV per £C of input charge. This is
what I find for bench measurements of this amplifier. (My logbook p.112)
Furthermore, let the threshold to input charge have a relationship of
fC input = ( (.036*Threshold voltage) + .0075V ) / (.0018 V per fC)
(My logbook p.136)
This is in agreement with bench measurements made by me, Jack Segal. Thus
a Threshold of 5V => 104fC of input charge and
a Threshold of 8V => 164fC of input charge
Given 6250 electrons = 1fC
104fC = 6.5 * 10**5 electrons
and 164fC = 1.03 * 10**6 electrons
If only 10% of the total.charge is accumulated in the initial portion of the
wire chamber signal the gain must be 10 times greater than that required
to exceed threshold. So,
for 5V threshold => 6.5 * 10**6 electrons
for 8V threshold => 1.03 * 10**7 electrons
Assume the gas used is Argon/Isobutane at a ratio of 50/50.
Then, as given in the sacred text of Sauli(p.9),
the number of primary ion pairs per cm will be 37.7/cm and
the total number of ion pairs per cm will be 144.7/cm
Given a wire spacing of 4.23mm and a track angle of 45 degrees
then ( 4.23 * 2%*0.5 * 2**0.,5 ) = 8.46mm per track in a cell
(This is not used in the calculation.)
Given a cathode to cathode spacing of 26mm and a track angle of 45 degrees
then ( 26 * 2**0.5 ) = 36.8mm per track in a plane
(This is used in the calculation.)
Since 36.8mm per track and 144.7 ion pairs per cm
36.8 * 14.47 = 532 jon pairs per track per plane
Assume the first electron is sufficient to cross threshold.
Assume the overall gain is 0.6*(Gain for the first electron) due to the
45 degree inclination of the track with respect to the sense wire and
the physical size of the avalanche. These two affect shielding of charge.
For 5V threshold this gives
(0.6 * (6.5%*10**6 electrons)) * 532 ion pairs 2.1*10**9 electrons
332pC per track per plane

For 8V threshold this gives
(0.6 * (1.03*10**7 electrons)) * 532 ion pairs = 3.3*10**9 electrons
= 526pC per track per plane
Assume a uniform flux of particles over the active area of VDC1
1666.9mm[dispersive*2**(0.5] * 113.2mm{transverse] = 188697 [mm**2]
For one wire
113.2mm * 2**0.5 160.1mm long and covers an area
160.1mm * 4.23mm 677.2 (mm**2)
which is 0.36% of the active area of the VDC1.
Assume the particle flux is 1MHz over the VDCl active area.
For 5V threshold there will be 1*10**g * 332pC = 332uC per second per plane
For 8V threshold there will be 1*10**g * 526pC = 526uC per second per plane
Given that 1 year = 31536000 seconds
For 5V threshold there will be 10470C per plane per year
10470C * .36% = 38C per wire per year
38C / 16cm = 2.4C per cm per year
For 8V threshold there will be 16590C per plane per year
16590C * .36% = 60C per wire per vyear
60C / 16cm = 3.7C per cm per year
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From: NEVLA WA

for HIOLITHE

Ref: Calculating conductor resistanca change with a conductor

temperature change:
Tl = Or‘xginn% prnrn::rn
u
I b Temparature

At Oriz
esietance At New Tempe
C:;g:f;t::r“ / Rl = 1234.5 - T2} / R2

Esample: Conductor = 12 ohma at 20 degraes C. whet ie resmistance
at 75 d egrees C?
. R2
.S - 28) / 12 = 1234.5 « 751 /
'zi‘ 5I 12 = 309.%5 / A2

25,
L
2302390500 5 or 14592 Onem ae 75 degeens ©

Tracy found out far us how to correct ettsnuation to ambiant
temoersture:

Our published attenuetion numbere sesune 20 degrase C ambient.
For any temparsturs other than 20C, use the f:?lnuinq farmula:

X=attenuation
TeNew Tempersture

AT = X128C) * aquareract(l - .@0393 » (T - 2@}

The attenuation of 8201 at 42@ M2 lasguming 20C! is 5.3
- We want to know sttenuation at 68C:

e13mo.
487180
aquareraot (1-.88333 = 180 - 2011
quararaat [1.23581

200 0 D
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N-277-L OpF 0.60V STEP/40dB ON 4.7PF N-277-L OpF 1.20V STEP/40dB ON 4.7PF
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