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1. Introduction

YSG series 1 are 0.1 — 1.1 GHz low noise cryogenic amplifiers designed and built at the Observatorio de
Yebes for the Purple Mountain Observatory SIS receivers. They are based on the wider band design
YSG 0. A short description of YSGO LNA is included in Appendix .

2. Amplifier development
The main specifications of the amplifier were:

e Frequency band: 0.1-1.1 GHz

e Input/Output Reflection: <- 15 dB

e Average gain: >35dB

e Average noise temperature: Best effort

2.1 Prototype modification

The first stage of the new amplifier development was to modify the existing YSGO design to meet the
specifications, with especial attention to the lower end of the frequency band. These modifications,
which included new components and changes in some component values changes, were modelled
with ADS and tested in two existing YSGO prototypes. One of these prototypes was further modified to
have and independent bias voltage for each stage. This simplifies the interpretation of results and
allows more flexibility in the optimization. The different modifications and test results are mentioned
bellow.

Inter-stage coupling capacitor

Different capacitor values have been tested in order to improve the performance in the 0.1-1.1 GHz
band. The noise and gain measurements are shown in Figure 2, where it can be seen that a higher
capacitance improves the behaviour at low frequencies.

The value of the interstage capacitor finally used was 22 pF.

YSGO 1 @T=300K
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Figure 1: Noise Figure Meter measurements with different inter-stage capacitors
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First stage collector inductor and output resistor
In order to improve the reflection in the band, some changes were performed. The combined results
are shown in figure 2:

e The input reflection decreased changing the first stage collector SMD inductor of 3 nH by a
100 nH inductance made with AWG 36 gold plated wire (14 turns of 1 mm in diameter, 2 mm
long). This inductance was changed later by a SMD inductor of 100 nH (0603), more repetitive
and easier to mount.

e The output resistor of 51 Q was also changed by a 10 Q one, achieving a better output and
also input reflection.

YSGO0 2 @T=300K
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Figure 2: Inductor and output resistor effect

One side-effect of these changes was the non unconditional stability of the amplifier: the Rollet factor
was lower than 1 at 8 GHz at cryogenic temperature.

RC circuit and ferrite toroid

In order to solve the stability problem an RC circuit from the second stage collector to ground was
added. The values calculated with ADS, were 20 Q for the resistor (the available value used was 22.6
Q) and 1 pF for the capacitor.

Although a decrease of gain at high frequencies was achieved, the Rollet factor did not improve as
expected at 8 GHz with the RC circuit (see figure 3).

An alternative solution to improve the stability was to mount a ferrite toroid around a wire between
the first stage collector and the inter-stage capacitor. A reduction of both reflections and gain was
achieved and therefore, an improvement of the Rollet factor. Several tests with different positions and
orientations of the toroid, different toroid sizes and materials and different lengths, number of turns
and types of wire were performed. It was found that the better option was a toroid as described in
figure 4 crossed by 1 turn of enameled wire. The result of the improvement is shown in figure 5.
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Figure 3: RC circuit at output effect. Note that despite the unconditional stability at room temperature, the Rollet factor
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always decreases upon cooling and it was lower than 1 at 8 GHz at cryogenic temperature.

Micrometals toroid T-10-1
Inner diameter 1.12 mm
Outer diameter 2.46 mm

Height 0.76 mm

Nominal Inductance | 3.2 nH/NZ

Figure 4: Photograph and characteristics of the mounted toroid
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Figure 5: Toroid effect. Only results with the toroid and wire finally used are shown
Transistor

Different models of commercially available packaged NPN SiGe transistors with good noise

performance were tested in the first stage of one prototype to compare their cryogenic noise
temperature. The tested transistors were BFU725 from NXP and BFP720 and BFP840ESD from
Infineon. Infineon transistors have lower power consumption than NXP. BFP840ESD has an ESD
protection circuit. The results are shown in figure 6. BFP720 transistor was probably oscillating, as it

had a positive input reflection coefficient at 11 GHz and the noise temperature was abnormally high.
The best results were obtained with the transistor of the original design (NXP BFU725F/N1), which was
chosen for the final version.
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YSGO0 1 @T=15K
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Figure 6: Transistor comparison

Other modifications
Other minor changes carried out with respect to YSGO were:

e The base resistor of both stages was changed from 1.5 kQ to 1kQ in order to improve slightly
the input and output reflection
e Aslight improvement of the stability was achieved removing the 2.2 pF capacitor at the output

Figure 7 shows the final schematic of the amplifier.
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Figure 7: YSG1 amplifier final schematic
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2.2 Chassis and substrate design

The design of the substrate has been made trying to keep it as compact as possible while observing
the necessary restrictions for its assembly. It has been fabricated in a Rogers RT Duroid 6002 with a
thickness of 5 mils.

The modifications with respect to YSGO are listed below:

e Bigger coil in the first stage (from 0402 to 0603)

e Recess in the substrate to insert the ferrite toroid
e RCcircuit at the second stage collector

e Transistors in orthogonal orientation

The amplifier chassis is made of gold plated aluminum.

The DC bias connector is a 2-pin PCB socket connector with 2 mm pitch from Preci-Dip (Ref. 830-80-
002-40-001101). After some tests to optimize the bias of each stage independently in the prototype,
and in view of the little improvement obtained, it was decided to maintain only one bias voltage for
both stages.

Input and output RF ports are SMA female connectors from Radial (Ref. R125-460-000).
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Figure 8: YSG1 amplifier substrate
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COMPONENTES

CODE VALUE MNF R P/N

RI-R4 102 TE CONNECTIVITY CPF0402B10RCEL

R5-R6 102 TE CONNECTIVITY CPF0402B102REL

R7-R8 K02 TE CONNECTIVITY CPF0402B1K02EL
R9 ees TE CONNECTIVITY CPF0402B22R6EL

Cl-C4 470p AV X 04025A471JAT2A
CS eep AV X 04025A220JAT2A
Co6 1p AV X 04025UIROBATZ2A
C7 epe AV X 04023J2R2BBSTR
c8 In AV X 06035A102JAT2A
L1 100n MURATA LPWIBANRIOJOOD

Ql-Qe NXP BFU725F /N1 (2014
D1 NEXPERIA BZX384-CoV1
T1 MICROMETALS T10-1

Figure 9: List of components of YSG1 amplifier
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Figure 10: YSG1 mechanical and electrical interface, external dimensions and DC connector pin-out
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Figure 11: Internal view of YSG 1002 amplifier

Figure 12: External view of YSG 1002 amplifier

3. Measurements

Noise temperature (and gain) was measured with a system based on a computer controlled Agilent
N8975A Noise Figure Meter described in detail in [1], [2]. Room temperature data were obtained with
an Agilent N40OOA noise diode. The DUT is cooled in a Dewar with a CTI 1020 refrigerator. Cryogenic
measurements were taken with the "cold attenuator" method, using an Agilent N40O02A noise diode
(at room temperature) plus a 15 dB attenuator and a Heat-Block device cooled at cryogenic
temperature. Temperature is carefully monitored in the attenuator body using a Lake Shore sensor
diode. An absolute accuracy (@ 2 ) of 14 K at Tymp=297 K and 1.7 K at Tymp=14 K can be estimated

with methods presented in [3]. Repeatability is better than these values by an order of magnitude.
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S parameters were measured in the same Dewar with an Agilent E8364B Vector Network Analyzer
from 0.1 to 20.1 GHz. A detailed description of the measurement procedure used at cryogenic
temperature can be found in [1], [2]. The amplifier output is connected to one of the stainless steel
Dewar transitions and its input to the other through a semi-flexible Cu cable. A full two port
calibration is done at room temperature with the electronic calibration kit Agilent N4693-60001 inside
the Dewar in place of the amplifier, with the same semi-flexible cable. The stainless steel lines are
supposed to be invariant with temperature. The Cu cable is measured at cryogenic temperature
independently and its loss is taken into account to correct S11 and S21. Time domain gating is used to
correct for the residual reflection changes in the lines.

Additional measurements to ensure the absence of oscillations were performed at room and
cryogenic temperatures.

4. Results

Four amplifiers were assembled and tested with similar results. The data of them is presented in
figures 13, 14 and 15. Table 1 shows a summary of the measurements at cryogenic temperature. The
datasheets of the three amplifiers sent to Purple Mountain Observatory are presented in [4].

YSG 1001-4 @T=15K
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Figure 13: Measurement of return loss of YSG amplifiers at cryogenic temperature
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Figure 14: Measurement of gain and noise temperature of YSG amplifiers at cryogenic temperature
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Figure 15: Measurement of Rollet factor of YSG amplifiers at cryogenic temperature
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YSG1 0.1-1-1 GHz amplifiers @ 15 K
Amplifier | Tomean | Tomin | Gmean/AG | S11may | S22max | Kinin
ID (K) (K) (dB) (dB) | (dB)
YSG 1001 7.1 6.2 | 42.6/2.23 | -14.4 | -16.2 | 1.65
YSG 1002 | 6.9 6.1 | 42.3/235| -13.4 | -16.2 | 1.68
YSG 1003 7.1 6.4 | 42.6/2.38 | -13.6 | -16.1 | 1.65
YSG 1004 | 6.8 6 |42.6/2.24 | -14.3 | -16.2 | 1.68

Table 1: Summary of measurements of YSG1 amplifiers at cryogenic temperature
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Appendix I: YSGO LNA design

This LNA is based on a Caltech design (S. Weinreb, 2008) [5]. It has two stages of SiGe HBT transistors
(model NXP BFU725F/N1) that work in a common emitter configuration. Only one bias voltage is
required to bias the amplifier, as seen in Figure 16.

VvC

10R

470p

470p

—f—

Figure 16: YSGO amplifier schematic

Figure 17: External view of an YSGO LNA
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Figure 18: YSGO amplifier substrate

COMPONENTES

CODE VALUE MNF R P/N

R1-R3 10 VISHAY CRCWO040210R0OFKED

R4-R5 100 VISHAY CRCWO0402100RFKED
R6 1IKS VISHAY CRCWO04021KS0FKED
R7 1K VISHAY CRCWO04021K00FKED
R8 ol VISHAY CRCWO040251R0OFKED

C1-C4 470p AV X 04025A471JAT2A

Co-C6 epe AV X 04023J2R2BBSTR
c7 In AV X 06035A102JAT2A
L1 3n MURATA LQPISMN3NOW0eD

Ql-Qe NXP BFU725F /N1 (20145
D1 NEXPERIA BZX384-C5V1

Figure 19: List of components of YSGO amplifier
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Noise and gain results of YSGO design at cryogenic temperature for two different frequency bands

are presented in Figure 20.
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Figure 20: Noise and gain measurement of a YSGO LNA at 15 K
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Appendix II: Datasheets
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TE

connectivity

Thin Film Precision Resistors

Type CPF Series

Key Features

Thin film precision
resistors with TC's to
15ppm and tolerances to
0.05%.

Wide range of case sizes
from 0201 to 2512

Suitable for all
applications where close
accuracy and stability are
essential

Terminal finish —
electroplated 100% matte
Sn

Applications
Communications
Industrial Controls
Instrumentation

Medical

Electrical Characteristics

)

The CPF series is a high stability precision chip resistor range offering

various power dissipations relating to a wide range of chip sizes. The CPF
series offers TCR's down to 15ppm/°C and resistance tolerances to 0.1%.
Standard values are within the IEC 63 E96 and E24 value grids. The CPF has
accurate and uniform physical dimensions to facilitate placement

Chip Size 0201

Rated Power @70°C 0.03125W

Resistance Range O Min. 49R9 49R9 49R9 49R9
Max 4K99 33K 4K99 33K

Tolerance 0.5 1

Code Letter D F

Selection series E24 & E96

Temp. Coefficient (ppm/°C) 25 50 25 50

Code Letter E C E C

Operating Voltage (Max) 15V

Max. Overload Voltage 30V

Operating Temp. Range -55~ +155°C

Insulation Resistance dry min. >1000MQ

Stability 0.5%

1773200 CIS WR 10/2016

Dimensions in
millimetres unless
otherwise specified

Dimensions Shown for

reference purposes only.

Specifications subject to
change

For Email, phone or live chat,
go to: www.te.com/help
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connectivity  Thin Film Precision Resistors

Chip Size 0402

Rated Power @70°C 0.063W

Resistance Min. 49R9 49R9 10R 49R9 4R7 49R9 4R7

Range Q Max 20K 69K8 255K 69K8 511K 69K8 511K

Tolerance (%) 0.05 0.1 0.5 1

Code Letter A B D F

Selection series E24 & E96

T.C.R. (ppm/°C) 15 25 50 15 25 50 15 25 50 15 25 50

Code Letter D E C D E C D E C D E C

Max Operating Volt. 25V

Max. Overload Volt. 50V

Op. Temp. Range -55~+155°C

Insulation Resistance >1000MQ

Stability 0.5%

Chip Size 0603

Rated Power @70°C 0.063W

Resistance Min. 4R7 4R7 4R7 4R7 1RO 4R7 1RO

Range Q Max 332K 511K 1iMO0 511K 1Mo 511K 1MO0

Tolerance (%) 0.05 0.1 0.5 1

Code Letter A B D F

Selection series E24 & E96

T.C.R. (ppm/°C) 15 25 50 15 25 50 15 25 50 15 25 50

Code Letter D E C D E C D E C D E C

Max Operating Volt. 50V

Max. Overload Volt. 100V

Op. Temp. Range -55 ~ +155°C

Insulation Resistance >1000MQ

Stability 0.5%

Chip Size 0805

Rated Power @70°C 0.1W

Resistance Min. 4R7 4R7 4R7 4R7 1RO 4R7 1RO

Range Q Max iMO0 1MO0 2MO 1Mo 2MO0 1MO 2MO0

Tolerance (%) 0.05 0.1 0.5 1

Code Letter A B D F

Selection series E24 & E96

T.C.R. (ppm/°C) 15 25 50 15 25 50 15 25 50 15 25 50

Code Letter D E C D E C D E C D E C

Max Operating Volt. 100V

Max. Overload Volt. 200V

Op. Temp. Range -55 ~+155°C

Insulation Resistance >1000MQ

Stability 0.5%

1773200 CIS WR 10/2016 Dimensions in Dimensions Shown for For Email, phone or live chat,

millimetres unless reference purposes only. go to: www.te.com/help
otherwise specified Specifications subject to

change
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connectivity

Thin Film Precision Resistors

Derating Curve

80

60

40

Power ratio(%)

20

o

0 20 40 60 80 100 120 140 160 180

Ambient Temperature(C)

Construction and dimensions

©O®6

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (NiCr)
@ |Bottom Electrode (Aqg) ® |Barrier Layer (Ni) Overcoat (Epoxy)
® |Top Electrode ( Ag) ® |External Electrode (Sn) ® [Marking
Size L (mm) W (mm) T (mm) D1 (mm) D2 (mm) Weight (g)
(1000 Pcs.)
0201 0.58+0.05 0.29+0.05 0.2310.05 0.12+0.05 0.15%+0.05 0.14
0402 1.00+0.05 0.50+0.05 0.30+0.05 0.20+0.10 0.20+0.10 0.54
0603 1.55+0.10 0.80+0.10 0.4510.10 0.30%0.20 0.30%0.20 1.83
0805 2.00+0.15 1.25+0.15 0.55+0.10 0.30+0.20 0.40+0.20 4.71
1206 3.05+0.15 1.55+0.15 0.55+0.10 0.42+0.20 0.35+0.25 9.02
1210 3.10+0.15 2.40+0.15 0.55+0.10 0.40+0.20 0.55+0.25 10
2010 4.90+0.15 2.4010.15 0.55+0.10 0.60%0.30 0.50%0.25 23.61
2512 6.3010.15 3.10+0.15 0.55+0.10 0.60%0.30 0.50%0.25 38.06
Recommended Land Pattern
Size A B C
0201 0.25 0.30 0.40+0.2
c 0402 0.50 0.50 0.60%0.2
0603 0.80 1.00 0.90£0.2
0805 1.00 1.00 1.35+0.2
1206 2.00 1.15 1.70£0.2
B A 1210 2.00 1.15 2.50+0.2
2010 3.60 1.40 2.50+0.2
2512 4.90 1.60 3.10+0.2

Dimensions Shown for
reference purposes only.
Specifications subject to

1773200 CIS WR 10/2016 Dimensions in For Email, phone or live chat,

millimetres unless go to: www.te.com/help

otherwise specified
change
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connectivity  Thin Film Precision Resistors

Reflow Solder Profile

TEMP €C) Peak|265'C
260°C/10s
g
[} | SIS S MR PRI SRMCR) / Lok
220 i Cooling rate
i % 6Kis
180
........ Pre-heating {
: —p!
Max 20s
S05-120s i Max 60s
Number of reflow cycles allowed:3 times Time (sec. ]

Time of Reflow soldering at maximum temperature point 260°C = 10s

Wave Solder Profile

TEMP €C) 260°C/ 108 Typical values (solid lina)
265 Jen Process limits {dotted lino)
O S e e e Second wave
First wave ——-
o, . S
I2K/s

cooling

Number of flow cycles allowed:2 times Time (sec. )

Time of Wave soldering at maximum temperature point 260°C = 10s

Time of Soldering Iron at maximum temperature point 410°C = 5s

How To Order
CPF 0603 B 100R E 1
CPF - precision 0201 1206 B-10.1% 100R - 100Q D —-15PPM 1-1KREEL
thin film chip 0402 1210 D-+0.5% 1KO - 1000Q E - 25PPM Blank — standard reel
resistor 0603 2010 F-+1% 10K - 10,000Q C - 50pPM 0201 0402 - 10K
0805 2512 0603 0805 1206 1210 — 5K

20102512 - 4K

1773200 CIS WR 10/2016 Dimensions in Dimensions Shown for For Email, phone or live chat,
millimetres unless reference purposes only. go to: www.te.com/help
otherwise specified Specifications subject to

change



TAV/A

COG (NPO) is the most popular formulation of the
“temperature-compensating,” EIA Class | ceramic materials.
Modern COG (NPO) formulations contain neodymium, samarium
and other rare earth oxides.

CO0G (NPO) Dielectric

General Specifications

COG (NPOQ) ceramics offer one of the most stable capacitor
dielectrics available. Capacitance change with temperature
is 0 £30ppm/°C which is less than £0.3% C from -55°C to
+125°C. Capacitance drift or hysteresis for COG (NPQ) ceramics
is negligible at less than +0.05% versus up to +2% for films.
Typical capacitance change with life is less than £0.1% for COG
(NPO), one-fifth that shown by most other dielectrics. COG (NPO0)

formulations show no aging characteristics.

PART NUMBER (see page 2 for complete part number explanation) RoHS
COMPLIANT
0805 5 A 101 J A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations Pac!(agmg Special
(L x W”) 6.3V=6 COG (NPO)=A  Code (In pF) Tolerance Rate T = Plated Ni 2=T7"Reel Code
10V =2 2 Sig. Digits + B = .10 pF (<10pF) = and Sn 4 =13" Reel A = Std.
16V =Y C=+.25pF A = Not U=4mm TR
Number of Zeros +.25 pF (<10pF) ) Product
25V =3 D = +.50 pF (<10pF)  Applicable Contact (01005)
50V =5 F=+1% (=10 pF) Factory For
100V =1 G =#2% (210 pF) 1=Pd/Ag Term
200V =2 J=15% 7 = Gold Plated
500V =7 K=1£10% NOT RoHS Contact Factory
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part COMPLIANT For Multiples

Numbers. Contact factory for non-specified capacitance values.

A Capacitance vs. Frequency

Temperature Coefficient
Typical Capacitance Change Il +2
M Envelope: 0 30 ppm/C
3 Q #
c f=4
s 3
k] +0.5 5 0
@ ]
g o—— g 4
(&) (&)
< 05 a4 2
ES ES
-65 -356 -15 +5 +25 +45 +65 +85+105 +125 1KHz
Temperature C
Variation of Impedance with Cap Value
Impedance vs. Frequency
0805 - COG (NPO)
10 pF vs. 100 pF vs. 1000 pF
100,000 105
10,000 [
=}
S 1,000 g
g & 10|
g 4
b=
g E
01
10

10 KHz 100 KHz

Frequency

1MHz 10 MHz

Variation of Impedance with Chip Size
Impedance vs. Frequency
1000 pF - COG (NPO)

1206

Frequency, MHz

L] L
100 1000

Frequency, MHz

TAV/XS

Insulation Resistance vs Temperature
00,

o

1v00°E%=_‘EE

Insulation Resistance (Ohm-Farads)

0 20 40 60

Temperature °C

80 100

Variation of Impedance with Ceramic Formulation
Impedance vs. Frequency
1000 pF - COG (NPO) vs X7R
0805

X7R
NPO

Impedance, O
8
T

(24
=)
T

0.01
10

L L
100 1000

Frequency, MHz
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C0G (NPO) Dielectric

Specifications and Test Methods

TAV/A

Parameter/Test

NPO Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Q

<30 pF: Q= 400+20 x Cap Value
230 pF: Q= 1000

Freq.: 1.0 MHz + 10% for cap < 1000 pF
1.0 kHz + 10% for cap > 1000 pF
Voltage: 1.0Vrms £ .2V

Insulation Resistance

100,000MQ or 1000MQ - pF,
whichever is less

Charge device with rated voltage for
60 + 5 secs @ room temp/humidity

Dielectric Strength

No breakdown or visual defects

Charge device with 250% of rated voltage for
1-5 seconds, w/charge and discharge current
limited to 50 mA (max)

Note: Charge device with 150% of rated
voltage for 500V devices.

Appearance No defects Deflection: 2mm
’ Test Time: 30 seconds
Capacitance +5% or +.5 pF, whichever is greater
Resistance to Variation V 1mm/sec
Flexure Q Meets Initial Values (As Above) [ :
O " 0O
Insylation 2 Initial Value x 0.3 90 MM ——>
Resistance
Solderability 2 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
with fresh solder for 5.0 £ 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +2.5% or +.25 pF, whichever is greater
Variation . S )
. Dip device in eutectic solder at 260°C for 60sec-
Resistance to Q Meets Initial Values (As Above) ds. St t t ture for 24 + 2h
Solder Heat onds. Store at room temperature for 24 + 2hours
Insulation Meets Initial Values (As Above) before measuring electrical properties.
Resistance
Dielectric Meets Initial Values (As Above)
Strength
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
Capacitance < 12.5% or +.25 pF, whichever is greater Step 2: Room Temp < 3 minutes
Variation
Thermal Q Meets Initial Values (As Above) Step 3: +125°C + 2° 30 + 3 minutes
Shock -
Insulation Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Resistance
Dielectric Meets Initial Values (As Above) Repeat for 5 cycles and measure after
Strength 24 hours at room temperature
Appearance No visual defects
Capacitance <+3.0% or + .3 pF, whichever is greater
Variation Charge device with twice rated voltage in
Q > 30 pF: Q= 350 test chamber set at 125°C + 2°C
Load Life (C=Nominal Cap) >10 pF, <30 pF: Q= 275 +5C/2 for 1000 hours (+48, -0).
<10 pF: Q=200 +10C
Insulation Remove from test chamber and stabilize at
; > Initial Value x 0.3 (See Above) room temperature for 24 hours
Resistance before measuring.
Dielectric Meets Initial Values (As Above)
Strength
Appearance No visual defects
Capacitance < +5.0% or + .5 pF, whichever is greater
Variation
- Store in a test chamber set at 85°C + 2°C/
Load a =30 pF: Q=350 85% + 5% relative humidity for 1000 hours
oac 210 pF, <30 pF: Q=275 +5C/2 (+48, -0) with rated voltage applied.
Humidity <10 pF: Q= 200 +10C
Insulation > Initial Value x 0.3 (See Above) Remove from chamber and stabilize at roo.m
Resistance temperature for 24 + 2 hours before measuring.
Dielectric Meets Initial Values (As Above)
Strength
v ®
\V,
051818 /r\\ ” A(




C0G (NPO) Dielectric

Capacitance Range

TAV/A

PREFERRED SIZES ARE SHADED

[imi]

i1}

SIZE

0101*

0201

0402

0603

0805

1206

Soldering

Reflow Only

Reflow Only

Reflow/Wave

Reflow/Wave

Reflow/Wave

Reflow/Wave

Packaging

All Paper

All Paper

All Paper

All Paper

Paper/Embossed

Paper/Embossed

‘L) Length mm

(in.)

0.40 £ 0.02
(0.016 + 0.0008)

0.60 £0.09
(0.024 +0.004)

1.00£0.10
(0.040 +0.004)

160015
(0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20£0.20
(0.126 + 0.008)

mm

(in.)

W) Width

0.20 £ 0.02
(0.008 + 0.0008)

0.30 +0.09
(0.011 £ 0.004)

0.50 £ 0.10
(0.020 +0.004)

0.81£0.15
(0.032 £ 0.006)

1.25+0.20
(0.049 0.008)

160£0.20
(0.063 +0.008)

‘t) Terminal mm

(in.)

0.10 £ 0.04
(0.004 +0.0016)

0.15 £ 0.05
(0.006 + 0.002)

0.25%0.15
(0.010  0.006)

0.35%0.15
(0.014 0.006)

0.50 £ 0.25
(0.020 £ 0.010)

0.50 £ 0.25
(0.020 +0.010)

WVDC

16

50

>
N
[y
I3}
S

=
N
3

o
S
IS
S

200

>

50

S
S

[

N}
@

50 100

N
=3
S
3
=}
S

Cap
(PF)

[
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SIZE

0101*

0201

0402

0603

0805

1206

Letter

C E G

J

K M

N

P Q

Max.
Thickness

0.33
(0.013)

0.22
(0.009)

(0.022)

0.56 0.71 0.90
(0.028) (0.035)

0.94
(0.037)

1.02 127
(0.040) (0.050)

1.40
(0.055)

152 178
(0.060) (0.070)

229
(0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED

PAPER and EMBOSSED available for 01005

TAV/XS
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RF/Microwave COG (NPO)
Capacitors (RoHS)
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

GENERAL INFORMATION

“U” Series capacitors are COG (NPO) chip capacitors spe-
cially designed for “Ultra” low ESR for applications in the
communications market. Max ESR and effective capacitance

are met on each value producing lot to lot uniformity.
Sizes available are EIA chip sizes 0402, 0603, 0805, and
1210.

DIMENSIONS: inches (millimeters)

0402 0603 0805 1210
A
A—
A— A—|
L . Ly I
B C _ B _
i T Br[l:ﬂ iﬂ:ﬂ Bﬁ c i
o-l e~/ lp ~lpl-g-lpl— v I
~Ipl— g—Ipl-
inches (mm)
Size A B C D E
0402 0.039+0.004 (1.00+0.1) 0.020+0.004 (0.50+0.1) 0.022 (0.55mm) max N/A N/A
0603 0.060+0.010 (1.52+0.25) | 0.080+0.010 (0.76+0.25) 0.036 (0.91mm) max 0.010+0.005 (0.25+0.13) 0.030 (0.76) min
0805 0.079+0.008 (2.01+0.2) 0.049+0.008 (1.25+0.2) 0.040+0.005 (1.02+0.127) | 0.020+0.010 (0.51+0.255) | 0.020 (0.51) min
1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2) 0.050+0.005 (1.27+0.127) | 0.025+0.015 (0.635+0.381) | 0.040 (1.02) min
HOW TO ORDER
0805 1 U 100 J A T 2 A
Case Size Dielectric = Capacitance Termination Special Code
0402 Ultra Low ESR Tolerance Code T= Plated Ni and A = Standard
0603 B ==+0.1pF Sn
0805 C = +0.25pF
1210 D = +0.5pF
F=+1%
G=+2%
J=+5%
Voltage Code K==10% Failure Rate Packaging
3=25V M = =20% Code Code
5 =50V Capacitance A = Not Applicable 2=7" Reel
1=100v EIA Capacitance Code in pF. 4=13"Reel
2 =200V ) o e . RoHS
First two digits = significant figures or “R” for
COMPLIANT

decimal place.

Third digit = number of zeros or after “R” sig-

nificant figures.

ELECTRICAL CHARACTERISTICS

Capacitance Values and Tolerances:
Size 0402 - 0.2 pF to 30 pF @ 1 MHz
Size 0603 - 1.0 pF to 100 pF @ 1 MHz
Size 0805 - 1.6 pF to 160 pF @ 1 MHz
Size 1210 - 2.4 pF to 1000 pF @ 1 MHz

Temperature Coefficient of Capacitance (TC):
0+30 ppm/°C (-55° to +125°C)

Insulation Resistance (IR):
102 O min. @ 25°C and rated WVDC
10" Q min. @ 125°C and rated WVDC

Working Voltage (WVDC):
Size Working Voltage
0402 - 100, 50, 25 WVDC
0603 - 200, 100, 50 WVDC
0805 - 200, 100 WVDC
1210 - 200, 100 WVDC

TAV/

NOTE: Contact factory for availability of Termination and Toler-
ance Options for Specific Part Numbers.

Dielectric Working Voltage (DWV):
250% of rated WVDC

Equivalent Series Resistance Typical (ESR):

0402 - See Performance Curve, page 9
0603 - See Performance Curve, page 9
0805 - See Performance Curve, page 9
1210 - See Performance Curve, page 9

Marking: Laser marking EIA J marking standard
(except 0603) (capacitance code and
tolerance upon request).

MILITARY SPECIFICATIONS
Meets or exceeds the requirements of MIL-C-55681

120216



RF/Microwave COG (NPO)
Capacitors (RoHS)
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available Size Available Size
Cap (pF)|Tolerance | 0402 | 0603| 0805|1210 | |Cap (pF)|Tolerance|0402 | 0603| 0805|1210 | |Cap (pF)[Tolerance | 0402 | 0603 | 0805| 1210 | |Cap (pF)|Tolerance | 0402 | 0603 | 0805 | 1210
0.2 B,C 100V| N/A | N/A | N/A 1.0 B,C,D [100V|200V|200V|200V 7.5 |[B,C,J,K,M|100V|200V|200V 200V 100 |FEG,J,KM | N/A [ 100V |200V 200V
0.3 1.1 8.2 110 50V
0.4 l 1.2 91 [B,CJKM 120 50V
0.5 B,C 1.3 10 [RG,J,K,M 100V 130 N/A | 200V
0.6 B,C,D 1.4 11 50V 140 100V
0.7 1.5 12 150
0.8 i 1.6 13 160 100V
0.9 B,C,D 1.7 15 180 N/A
1.8 18 200V 200
1.9 20 100V 220
2.0 22 270
2.1 24 300
22 27 330
2.4 30 50V 360
2.7 33 N/A 390
3.0 36 430 200V
&) 39 470 100V
3.6 43 510
3.9 47 560
43 51 620
4.7 56 680
CoRmo,LHm% 5.1 68 750
5.6 75 820
6.2 B,C,D 82 910
6.8 |BCJKM 91 1000 |FGJKM Y
(11 »
ULTRA LOW ESR, “U” SERIES
TYPICAL ESR vs. FREQUENCYI[] TYPICAL ESR vs. FREQUENCY][]
0402 “U” SERIES 0603 “U” SERIES
1 1
10 pF 3.9 pF ]
15 pF _| 4.7 pF _|
3.3 pF ] 5.1 pF ]
B z %ﬁm pF
IS / € ~_—10.0 pF
5 _— | S — 15.0 pF
< 04 > o :
oc oc
n wn
w w
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
z 11008 pE = 2 10 pF
.0 pl — p B —
S o1 %é = 8 oqpet
z * : EeSe———
—
| w =
300 pF
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000
Frequency (MHz) Frequency (MHz)
ESR Measured on the Boonton 34A
TAV/XS
A
120216 n A 9




RF/Microwave COG (NPO) Capacitors
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors
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sl Rala nductor Data Sheet

LQW1BANRTOJOOH rossossswss s

" ‘Wiound
i (R 1 e
el (i K
< List of part numbers with package codes >

LQW18ANR10J00D , LQW18ANR10J00J , LQW18ANR10J00B

' Shape ' References
Packaging e - .
Specifications Minimum quanti
code 2 . b4
3 D ¢ 180mm Paper taping 4000
=1
! 080015 || - J ¢330mm Paper taping 10000
g é
1 LOWLSAN_10/ B Packing in bulk 500
LOW18AS: 08203
Mass (Typ.)
{in mm)
1 piece 0.003¢g
L size 1.6 £0.2mm
W size 0.8 £0.2mm
T size 0.8 £0.2mm
Size code in inch (mm) 0603 (1608)

‘ Specifications

Inductance

Inductance test frequency

Rated current (ltemp) (Based on Temperature rise)

Max. of DC resistance

Q (min.)

Qtest frequency

Self resonance frequency (min.)

Operating temperature range (Self-temperature rise is not included)

Series

Ay Attention

100nH +5%

100MHz

220mA

0.68Q

34

150MHz

1800MHz

-556~125°C

LQW18AN_00

1.This datasheet is downloaded from the website of Murata Manufacturing Co., Ltd. Therefore, it's specifications are subject to change or our products in it may be discontinued

without advance notice. Please check with our sales representatives or product engineers before ordering.
2.This datasheet has only typical specifications because there is no space for detailed specifications.

Therefore, please review our product specifications or consult the approval sheet for product specifications before ordering.

JnuRata Murata Manufacturing Co., Ltd. URL : hitps://www.murata.com/

1of 2

Last updated: 2018/05/30



' Chart of characteristic data (The charts below may show another part number which shares its characteristics.)

Frequency Characteristic (L)

)
J

400

[¥%)
o
[=]

Inductance[nH]
[J
o
O

Lot
100
10M 100M 1G 10G
Frequency[Hz]

ELQW18ANR10100

Frequency Characteristic (Z)

"£40000

Impedance[oh

10M 100M 1G 10G

Frequency[Hz]
ELQW18ANR10I00

A\ Attention

Frequency Characteristic (Q)

100
80 ﬂ*‘
o 60 /'f‘ \

40 | \

20 ]
10M 100M 1G 10G
Frequency[Hz]
B LQW18ANR10I00

20of 2

1.This datasheet is downloaded from the website of Murata Manufacturing Co., Ltd. Therefore, it's specifications are subject to change or our products in it may be discontinued

without advance notice. Please check with our sales representatives or product engineers before ordering.
2.This datasheet has only typical specifications because there is no space for detailed specifications.

Therefore, please review our product specifications or consult the approval sheet for product specifications before ordering.

muRatﬂ Murata Manufacturing Co., Ltd.

Last updated: 2018/05/30



BFU725F/N1

NPN wideband silicon germanium RF transistor

R

ev. 2 — 3 November 2011 Product data sheet

1. Product profile

1.1

General description

NPN
plast

silicon germanium microwave transistor for high speed, low noise applications in a
ic, 4-pin dual-emitter SOT343F package.

CAUTION

A
Azl

This device is sensitive to ElectroStatic Discharge (ESD). Observe precautions for handling
electrostatic sensitive devices.

Such precautions are described in the ANSI/ESD S20.20, IEC/ST 61340-5, JESD625-A or
equivalent standards.

1.2

1.3

1.4

Features and benefits

B Low noise high gain microwave transistor

E N
mH
|

oise figure (NF) = 0.7 dB at 5.8 GHz
igh maximum stable gain 27 dB at 1.8 GHz

110 GHz fr silicon germanium technology

Applications

A

2nd LNA stage and mixer stage in DBS LNB’s

Satellite radio

Low noise amplifiers for microwave communications systems
WLAN and CDMA applications

nalog/digital cordless applications

Ka band oscillators (DRO’s)

Quick reference data

Table 1. Quick reference data

Symbol Parameter Conditions Min Typ Max  Unit
VeBeo collector-base voltage open emitter - - 10 \%
Vceeo collector-emitter voltage open base - - 2.8 \%
VEBO emitter-base voltage open collector - - 1.0 \%

Ic collector current - 25 40 mA
Piot total power dissipation Tsp<90°C - - 136 mw
hre DC current gain lc =10 mA; Ve =2 V; 160 280 400

Tj=25°C

h
P |



NXP Semiconductors

BFU725F/N1

NPN wideband silicon germanium RF transistor

Table 1. Quick reference data continued

Symbol Parameter Conditions Min Typ Max  Unit

Ccas collector-base Veg=2V;f=1MHz - 70 - fF
capacitance

fr transition frequency lc =25 mA; Ve =2V, - 55 - GHz

f=2 GHz; Tamp = 25 °C

Gpmax) Maximum power gain Ic=25mA; Vge =2V, [ - 18 - dB

f=5.8 GHz; Tamp =25 °C

NF noise figure lc=5mA;Vce=2V,; - 0.7 - dB

f=5.8 GHz; I's = I'gpt;
Tamp =25 °C

[11 Tspis the temperature at the solder point of the emitter lead.

[2]  Gp(max) is the maximum power gain, if K> 1. If K < 1 then Gymax) = Maximum Stable Gain (MSG).

2. Pinning information

Table 2.  Discrete pinning

Pin

B WO N -

Description Simplified outline  Graphic symbol
emitter

3 4 4
base M [
emitter 2 4'<
collector

LI [ "3

2 1 mbb159

3. Ordering information

Table 3.  Ordering information

Type number

BFU725F/N1

Package

Name Description Version

- plastic surface-mounted flat pack package; reverse SOT343F
pinning; 4 leads

4. Marking

Table 4. Marking

Type number
BFU725F/N1

Marking Description

B7* * = p : made in Hong Kong
* =t: made in Malaysia
* =W : made in China

BFU725F_N1

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.

Product data sheet
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NXP Semiconductors

BFU725F/N1

NPN wideband silicon germanium RF transistor

5. Limiting values

Table 5.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
VeBeo collector-base voltage open emitter - 10 \%
Vceeo collector-emitter voltage  open base - 2.8 \%
VEBO emitter-base voltage open collector - 1.0 \%
Ic collector current - 40 mA
Piot total power dissipation Tsp<90°C - 136 mW
Tstg storage temperature -65 +150 °C
T junction temperature - 150 °C
[11 Tspis the temperature at the solder point of the emitter lead.
6. Thermal characteristics

Table 6. Thermal characteristics
Symbol Parameter Conditions Typ Unit
Rih(-sp) thermal resistance from junction to solder point 440 K/W

200 001aah424

Ptot
(mW)
150
\
100 \\
50 \\
0 \
0 40 80 120 160
Tsp (°C)
Fig1. Power derating curve
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NXP Semiconductors BFU725F/N1

NPN wideband silicon germanium RF transistor

7. Characteristics

Table 7.  Characteristics
T; = 25 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
VisRricBo Collector-base breakdown lc=25puA; [ =0mA 10 - - \%
voltage
VRriceo collector-emitter breakdown  Ic =1 mA; Iz =0 mA 28 - - \%
voltage
Ic collector current - 25 40 mA
lcBo collector-base cut-off current lIg =0 mA;Vcg=4.5V - - 100 nA
hee DC current gain lc=10mA;Vce=2V 160 280 400
Cces collector-emitter capacitance Vcg=2V;f=1MHz - 268 - fF
Cess emitter-base capacitance Veg=0.5V;f=1MHz - 400 - fF
Ccrs collector-base capacitance Veg=2V;f=1MHz - 70 - fF
fr transition frequency lc =25 mA; Vee =2 V; =2 GHz; Tagmp =25 °C - 55 - GHz
Gpmax) Maximum power gain Ic=25mA; Ve =2V, Tamp =25 °C |
f=15GHz - 28 - dB
f=1.8 GHz - 27 - dB
f=2.4GHz - 255 - dB
f=5.8 GHz - 18 - dB
f=12 GHz - 13 - dB
s21]2 insertion power gain lc=25mA; Ve =2V, Tagmp =25°C
f=15GHz - 26.7 - dB
f=1.8 GHz - 254 - dB
f=2.4GHz - 23 - dB
f=5.8 GHz - 16 - dB
f=12 GHz - 93 - dB
NF noise figure lc=3mA; Ve =2V, T's = Topt; Tamp =25 °C
f=15GHz - 042 - dB
f=1.8 GHz - 0.43 - dB
f=2.4GHz - 0.47 - dB
f=5.8 GHz - 0.7 - dB
f=12 GHz - 1.1 - dB
Gass associated gain lc=3mA; Ve =2V, T's = Topt; Tamp =25 °C
f=15GHz - 24 - dB
f=1.8 GHz - 22 - dB
f=2.4GHz - 20 - dB
f=5.8 GHz - 135 - dB
f=12 GHz - 10 - dB
BFU725F_N1 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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NXP Semiconductors BFU725F/N1

NPN wideband silicon germanium RF transistor

Table 7. Characteristics continued
T; = 25 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
PLigs)  output power at 1 dB gain lc=25mA;Vce=2V;Zs=2Z =50Q; Tagmp=25°C

compression f=1.5GHz - 85 -  dBm

f=1.8 GHz - 9 - dBm

f=2.4GHz - 85 - dBm

f=5.8 GHz - 8 - dBm
IP3 third-order intercept point lc=25mA;Vce=2V;Zs=2Z =50 Q; Tamp = 25 °C;

f,=f+1MHz

f1=1.5GHz - 17 - dBm

f1 =1.8 GHz - 17 - dBm

f1 =2.4 GHz - 17 - dBm

f1 =5.8 GHz - 19 - dBm

[11  Gpmax) is the maximum power gain, if K> 1. If K < 1 then Gymax) = MSG.

30 001aak271 400 001aak272
Ic /l B m | hre
(mA) ] \
— 350
; o \
(5) \
(6) \
7 — 300 AN
(8)
10 (9) —
(10) 250 S —
(an— @1 —
3)
0 200
0 05 10 15 20 25 30 35 0 10 20 30
Vce (V) Ic (mA)
Tamb = 25 °C. Tamb = 25 °C.
(1) Ig=110 pA (1) Vee=1V
(2) g =100 pA (2) Vee=15V
(3) Ig=90pA (3) Vee=2V
(4) Ig=80pA
(5) Ig=70pA
(6) lg=60pA
(7) lg=50pA
(8) lg=40pA
(9) Ig=30pA
(10) 1g=20 pA
(11) Ig=10pA
Fig 2. Collector current as a function of Fig 3. DC current gain a function of collector current;
collector-emitter voltage; typical values typical values
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NPN wideband silicon germanium RF transistor

160 001aah427 0 001aak273
Ccs

CBS i L —

(fF)

(GHz2) L~
120
40
80 \
\\‘

20
40 /

0 0
0 4 8 12 0 10 20 30 40
Ves (V) Ic (mA)
f=1 MHz, Tamb = 25 °C. Vce =2 V; f= 2 GHZ; Tamp = 25 °C.
Fig4. Collector-base capacitance as a function of Fig 5. Transition frequency as a function of collector
collector-base voltage; typical values current; typical values
102 001aah429
(1)
G @
(dB) 3) MSG
—
Gmax (4)
MSG !
7 L] = (5)
10 Gmax
1
101 1 10 102
Ic (mA)

VCE =2V, Tamb =25°C.
(1) f=1.5GHz
(2) f=1.8GHz
(3) f=2.4GHz
(4) f=5.8GHz
(5) f=12GHz

Fig 6. Gain as a function of collector current; typical value
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NPN wideband silicon germanium RF transistor

50 001aah430 50 001aah431
. . il
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o
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i 2112 \\
30 A 30 TR
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2 ™ N
1S211 TN \‘\
N \
20 N 20 \ -
NN N\ (Jp(nrax‘)
G RN
p(max) NN T
N\ N N
10 N\ MSG ||| 10 :’\\MSG
0 0
102 10-1 1 10 102 10-2 101 1 10 102
f (GHz) f (GHz)

Vee =2V Ig = 5 mA; Tamp = 25 °C. Vee =2 V; I = 25 mA; Tams = 25 °C.

Fig 7. Gain as a function of frequency; typical values | Fig8. Gain as a function of frequency; typical values

50 001aah432 20 001aah433
NFmin NFmin
(dB) (dB)
1.6 1.6
(1)
(GO
] L~ @
1.2 \\ — 1.2 —
I~ @] |
\\ // /
0.8 AN — 0.8 —
AN \// N @) T
NN = @ e
0.4 —— (5)1— 0.4 -
0 0
0 10 20 30 0 4 8 12 16
Ic (mA) f (GHz)
Vee =2 V; Tamp = 25 °C. Vee =2 V; Tamp = 25 °C.
(1) f=12GHz (1) Ic=25mA
(2) f=5.8GHz 2) lc=5mA
(3) f=24GHz
(4) f=1.8GHz
(5) f=1.5GHz
Fig9. Minimum noise figure as a function of Fig 10. Minimum noise figure as a function of
collector current; typical values frequency; typical values
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8. Package outline

BFU725F/N1

NPN wideband silicon germanium RF transistor

Plastic surface-mounted flat pack package; reverse pinning; 4 leads SOT343F
D »- {E le——— F ——»
| DS
\ / >
. ' ,/ \
‘ | |
| | /
L i [ | [ i [ ] | - [ {
T X
o] He X
| |
3] BE
| \ |
] ‘ ]
T ‘ T 1
| 77+77 L |
\ | -
| |
. I (o]
| ! | I
| ‘ | ‘ t
2 i i 1 —Lp—
[Slw@[A [~ bp - <—bi—
e
0 1 2mm
‘ S I | ‘ Y ‘
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT max bp b1 c D E e eq He Lp w y
075 | 04 | 07 | 025 | 22 | 1.35 22 | 0.48
mMm | 065 | 03 | 05 |040| 18 | 145 | 3 | 115 ] 20 | o3 | 02 | 01
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
05-07-12
SOT343F = @ 06-03-16
Fig 11. Package outline SOT343F
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Voltage regulator diodes
Rev. 3 — 11 October 2016 Product data sheet

=) | BZX384 series

1. Product profile

1.1 General description

Low-power voltage regulator diodes in a small SOD323 (SC-76) Surface-Mounted
Device (SMD) plastic package.

The diodes are available in the normalized E24 +2 % (BZX384-B) and approximately
+5 % (BZX384-C) tolerance range. The series includes 37 breakdown voltages with
nominal working voltages from 2.4 V to 75 V.

1.2 Features and benefits

B Total power dissipation: <300 mW B Working voltage range:
nominal 2.4 V to 75 V (E24 range)
B Two tolerance series: +2 % and B Non-repetitive peak reverse power
approximately +5 % dissipation: <40 W

B AEC-Q101 qualified

1.3 Applications

B General regulation functions

1.4 Quick reference data

Table 1. Quick reference data

‘Symbol Parameter Conditions Min Typ Max Unit
Vg forward voltage I =10 mA - - 0.9 \Y
Piot total power dissipation Tamb <25 °C @\ - 300 mwW

[1]1 Pulse test: t, <100 ps; 5 <0.02

[2] Device mounted on a FR4 Printed-Circuit Board (PCB), single-sided copper, tin-plated and standard
footprint.

nexperia



Nexperia BZX384 series

Voltage regulator diodes

2. Pinning information

Table 2.  Pinning

Pin Symbol Description Simplified outline  Graphic symbol
1 K cathode M
2 A anode 1 : 11+d+2

006aaa152

[1] The marking bar indicates the cathode.

3. Ordering information

Table 3.  Ordering information

Type number Package
Name Description Version
BZX384 seriesl!] SC-76 plastic surface-mounted package; 2 leads SOD323

[1] The series includes 37 breakdown voltages with nominal working voltages from 2.4 V to 75 V and +2 % and
+5 % tolerances.

4. Marking

Table 4. Marking codes
Type number Marking Type number Marking  Type number Marking | Type number Marking

code code code code

BZX384-B2V4 K1 BZX384-B15 M2 BZX384-C2V4 T3 BZX384-C15 DD
BZX384-B2V7 K2 BZX384-B16 M3 BZX384-C2V7 T4 BZX384-C16  DE
BZX384-B3V0 K3 BZX384-B18 M4 BZX384-C3V0  T5 BZX384-C18  DF
BZX384-B3V3 K4 BZX384-B20 M5 BZX384-C3V3  T6 BZX384-C20 DG
BZX384-B3V6 K5 BZX384-B22 M6 BZX384-C3V6  T7 BZX384-C22  DH
BZX384-B3V9 K6 BZX384-B24 M7 BZX384-C3V9 T8 BZX384-C24  DJ
BZX384-B4V3 K7 BZX384-B27 M8 BZX384-C4V3  T9 BZX384-C27 DK
BZX384-B4V7 K8 BZX384-B30 M9 'BZX384-C4V7  TO 'BZX384-C30 DL
BZX384-B5V1 K9 BZX384-B33  NO BZX384-C5V1 D5 BZX384-C33 DM
BZX384-B5V6 L1 BZX384-B36 N1 BZX384-C5V6 D6 BZX384-C36 DN
BZX384-B6V2 L2 BZX384-B39 N2 BZX384-C6V2  T1 'BZX384-C39  DP
BZX384-B6V8 L3 BZX384-B43 N3 BZX384-C6V8 D7 BZX384-C43 DR
BZX384-B7V5 L4 BZX384-B47 N4 'BZX384-C7V5 D8 BZX384-C47 DS
BZX384-B8V2 L5 BZX384-B51 N5 BZX384-C8V2 D9 BZX384-C51 DT
BZX384-B9V1 L6 BZX384-B56 N6 BZX384-COV1 DO BZX384-C56 DU
BZX384-B10 L7 BZX384-B62 N7 BZX384-C10 T2 BZX384-C62 DV
BZX384-B11 L8 BZX384-B68 N8 BZX384-C11 DA BZX384-C68  DW
BZX384-B12 L9 BZX384-B75 N9 BZX384-C12 DB BZX384-C75 DX
BZX384-B13 M1 ) ) BZX384-C13  DC - -

BZX384_SERIES All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. Al rights reserved
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BZX384 series

5. Limiting values

Voltage regulator diodes

Table 5. Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).

‘Symbol Parameter Conditions Min Max Unit
Ig forward current - 250 mA
lzsm non-repetitive peak reverse m - see

current Table 8

and 9

Pzsm non-repetitive peak - 40 w

reverse power dissipation
Piot total power dissipation Tamb < 25 °C - 300 mwW
T; junction temperature -65 +150 °C
Tamb ambient temperature -65 +150 °C
Tstg storage temperature -65 +150 °C

[11 t, =100 ps; square wave; T; = 25 °C before surge

[2] Device mounted on a FR4 PCB, single-sided copper, tin-plated and standard footprint.

6. Thermal characteristics

Table 6. Thermal characteristics

‘Symbol Parameter Conditions ‘ Min ‘Typ ‘ Max | Unit

Rih(j-a) thermal resistance from in free air - - 415 KW
junction to ambient

Rth(j-sp) thermal resistance from @2 - - 110 KW

junction to solder point

[11 Device mounted on a FR4 PCB, single-sided copper, tin-plated and standard footprint.

[2] Soldering point of cathode tab.

7. Characteristics

Table 7.  Characteristics
T; = 25 <C unless otherwise specified.

‘Symbol Parameter ‘ Conditions Min ‘Typ ‘ Max ‘ Unit
Vg forward voltage I =10 mA - - 0.9 \Y
I =100 mA - - 1.1 \%

[11 Pulse test: t, <100 ps; 5 <0.02

BZX384_SERIES All information provided in this document is subject to legal disclaimers.
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Voltage regulator diodes

Table 8.  Characteristics per type; BZX384-B2V4 to BZX384-C24
T; = 25 <C unless otherwise specified.

BZX384 Sel Working Differential resistance  Reverse Temperature Diode Non-repetitive
-XXX voltage rgif (©2) current coefficient capacitance peak reverse
Vz (V) Ir (LA) Sz (mV/K) Cq (pF)IM current
lz=5mA Iz=1mA 1z=5mA Iz =5 mA Izsm (A)2]
Min Max Typ Max bTyp Max Max VR (V) Min Typ Max Max Max
2v4 B 235 245 275 600 70 100 50 1 35 -16 0 450 6.0
C 22 126
2V7 B 265 275 300 600 75 100 20 1 35 20 0 450 6.0
C 25 29
3V0 B 294 306 325 600 80 95 10 1 35 21 0 450 6.0
C 28 32
3V3 B 323 337 35 600 8 95 5 1 35 24 0 450 6.0
C 31 35
3V6 B 353 367 375 600 8 90 5 1 35 24 0 450 6.0
C 34 38
3VO B 382 398 400 600 8 90 3 1 35 25 0 450 6.0
C 37 41
43 B 421 439 410 600 80 90 3 1 35 25 0 450 6.0
C 40 46
4v7 B 461 479 425 500 50 80 3 2 35 14 02 300 6.0
C 44 50
5V1 B 50 52 400 480 40 60 2 2 2.7 -08 12 300 6.0
C 48 54
56 B 549 571 80 400 15 40 1 2 20 12 25 300 6.0
C 52 60
6V2 B 608 632 40 150 6 10 3 4 04 23 37 200 6.0
C 58 66
6V8 B 666 694 30 8 6 15 2 4 12 30 45 200 6.0
C 64 72
7Vs B 735 765 30 80 6 15 1 5 25 40 53 150 4.0
cC 70 79
8V2 B 804 836 40 80 6 15 07 5 32 46 62 150 4.0
c 77 87
9V1 B 892 928 40 100 6 15 05 6 38 55 70 150 3.0
C 85 96
10 B 98 102 50 150 8 20 02 7 45 64 80 90 3.0
C 94 106
11 B 108 112 50 150 10 20 01 8 54 74 90 85 25
C 104 116
12 B 118 122 50 150 10 25 01 8 60 84 100 85 25
cC M4 127
BZX384_SERIES All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved
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Voltage regulator diodes
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Fig 5. Reverse current as a function of reverse
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Fig 4.
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BZX384-B/C4V7 to BZX384-B/C12
T;=25°C to 150 °C

Temperature coefficient as a function of
working current; typical values
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Voltage regulator diodes

aaa-006667

105
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BZX384-B/C27 to BZX384-B/C75
Tamb =25°C

Fig 7. Reverse current as a function of reverse voltage; typical values

8. Test information

8.1 Quality information

This product has been qualified in accordance with the Automotive Electronics Council
(AEC) standard Q101 - Stress test qualification for discrete semiconductors, and is
suitable for use in automotive applications.

9. Package outline

1.35
1.15
e | 1
T
27 1.8 _ R
23 16 +
|
—
]2
| |._040
0.25
Dimensions in mm
Fig 8. Package outline SOD323 (SC-76)
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Voltage regulator diodes

10. Soldering

3.05
]
F———- J _____ 1 /7] solderlands
|
—r— ‘ +—= —
T M=tz | i F'_"_!: T i :____| solder resist
1.65 0.95 :I 55 ' A | gggg !, 0.5(2x) 0.6 (2x)
b J ‘ festssie ' B8] solder paste
L ::_‘I_ I ‘ '[:'_ |
| D | I S I I~ 7 71 occupied area
‘ ———
55
-~ [22] Dimensions in mm
(2¥)
06 |
(2x) s0d323_ft

Fig9. Reflow soldering footprint SOD323 (SC-76)

5
[+——1.5 (2x) —»|
‘ U] solderlands
I [ I |
: ‘ : T 7| solder resist
e | [ p————
f [T -
T : . ], ‘ . ], : | 1 occupied area
Lo ] R
2.75 - — - - —t - Dimensions in mm
@ ] T I
! | | ‘ ! | : preferred transport
T [ —— (—— — - — = ——
| - | - | direction during soldering
| |
| ‘ |
X L 1
T 50d323_fw
Fig 10. Wave soldering footprint SOD323 (SC-76)
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