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Introduction

Mini-Circuits has developed a family of Portable Test Equipment (PTE)
that can provide quick and accurate test results without big investment
in complex test equipments. All modules include built-in user-friendly
GUI for users without programming experience. Additionally, our
modules are fully compatible with 32/64-bit Windows® or Linux®
operating systems, as well as LabVIEW®, C++, C#, Visual Basic®, and
.NET software. This allows integration of our modules into existing set
up very easy to perform and system expansion is also achievable at
very low cost.

With 40 years of experience in high volume RF testing environment,
Mini-Circuits can also supply complete test solutions by integrating the
PTE modules together with our application specific software that can
significantly reduce test time and increase production throughput.
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Portable Test Equipment Overview

» Freq: 250 - 4000 MHz

Synthesized P, -50 to +20 dBm
Signal Step size: 5kHz — 10 MHz
Signal Source  Generators : Very low harmonics
(Wideband & Freq: 900 — 960 MHz
Optimized band) (many other models available)
Pout: -10 to +15 dBm
No external power supply
Si | Freq: DC— 18 GHz
'gha _ Switch Isolation between ports: 85dB
Processing Matrices 100 million operating cycles
ﬁ: % Freq: 1 — 8000 MHz
Power Sensors \ Ny Dynamic Range: -30 to +20dBm
m@ 30 msec response time
Signal
Monitoring Freq: 1 — 6000 MHz
Frequency Dynamic Range: -28 to +13dBm
Counter

100 msec sampling time
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Companion PTE Products

USB-1/0 Control Box

is a general purpose USB controlled 1/0 box which
provides multiple digital I/O lines and form C relays
with dry contact outputs

USB Digital Step Attenuator

is a general purpose 500 RF digital step attenuator
controlled via either USB or RS232 ports. Attenuation
range in 0.5 dB steps from 40 to 90 dB available.
Frequency of operation is up to 4 GHz.

RS232 & USB to SPI Converter

is @ compact USB to SPI and RS232 to SPI converter
operating at a baud rate of 9600 with an even parity
bit and 8 data bits per word. The converter uses
standard TTL levels for the SPI signals
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Wideband Synthesized Signal Generators

Very Low Harmonics model High Output Power model
SSG-4000LH SSG-4000HP

Ref .00 dBm S8G-4000LH Ref 800 dBim SSG-4000HP
250 to 4000!MHZ in SKHz steps Frequency range of 250 to 4000 MHz SKHz steps
Wide dynamic range of 60dB Wide dynamic range of 70dB
Output power +10dBm up to -50dBm 0.25dB steps Output power +20dBm to -50 dBm in 0.25dB steps

Low harmonics -60dBc¢ Harmonics of -40dBc

-75 dBm
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SSG-4000HP Main Control Screen

® Mini-Circuits USB Synthesized Signal Generator ... E‘ ] ‘

Main | Syvesn Mode | Hop hode | Multi Gen. Contral |

Frequency (250 to 4000 MHz):

500.000 "

250 MHz woomHz - BHz Apply |
_'II J _'*I Incr Set | b

Power Out {-30 to 20 dBm}:

* dBm
000 ‘= | SN
-50.00 dBm +20.00 dBm O uW
- R e
Warming Up! ;
Generator Model: Serial Humber: Address (1 to 255):
| SSGAO00HP | 11108090008 ||: 2:::::;1::: 235 Set |
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$SG-4000HP in Sweep Mode

& Mini-Circuits USB Synthesized Signal Generator ... ﬁHD ‘&‘

e | sweep Mode | Hap Mode | Multi Gen. Cortral |
‘ Frequency: MHz Power: dBm
(v Frequency Sweep Frequency MHz  Frequency MHz  Step Size:
" Power Sweep start [50p Stop (1000 1 |Msz
v Continuous Sweep Power dBm [p I
w FReverse Sweep
Extra Freq MHz: |5IIIE.55,?EE, 935,65
| Wait for Trigger (Low) | Set Trigger Out (High) |
Dwell Time: |50 |mSE j: Start

{min 50 mSec) Click to change status

Generator Model: Serial Humber: [~ Always on top
| SSGA4000HP | 11108090008 -

e . Page 7
Mini-Circuits .



$SG-4000HP in Hop Mode

B Mini-Circuits USB Synthesized Source Generator (Ver A1)

Main Sweep Mode Hop Mode
Freguency MHz Powver dBim - Power: -50 dBm
900 10 —
a05 =] b v Frequency Hop MHz
910 -3 v Power Hop dBm
L2y -7
az20 B
925 -5 -
330 4 b ¥ Continuous Hop
935 -3 . Reverse Hop
340 -2
- a45 1
830 d [~ Trigger Out | [mSec L]
255 1 -
: Start
v Dwell Time |1000 [mSec Lj
Generator Model: Senal Number: ™ Always on top
| SSG4000HP | PROTOTYPE [~

e . Page 8
Mini-Circuits g



$5G-4000HP Multi-generator Control

% Multi Generators Sweep Control

Mini-Circuits

v F
v O =& 3
[ Power Sweep [v Cortinuous Mode
Select Generators: S otart (MHz): Stop (MHz):  Power (dBm): Mo Of Points:
v Generatar 1- 11108090005 > | @0 | 580 | i | 20
v Generator 2: 11108090011 ~| | 450 | B8O | 5
[ Generator 3: | ﬂ | | | Build
[ Generataor 4: | j | | |
zen-1 sen-2

iMHz) | (cBm) iMHz) | (aBm)

350.000 0.00 450.000 5.00

360.526 0.00 460.526 5.00

371.053 0.00 471053 5.00

381.579 0.00 451 579 5.00

392105 0.00 492105 5.00

402 632 0.00 502 632 5.00

413158 0.00 13158 5.00

423 F54 0.00 523 FE4 5.00

434 211 0.00 534 211 5.00

444 737 0.00 Sa4 737 5.00

455 263 0.00 555263 5.00

465759 0.00 SES.7E9 5.00

476316 0.00 ST6.316 5.00

486 542 0.00 SEE 542 5.00

497 365 0.00 547 365 5.00

S07 895 0.00 607 295 5.00

b= F ] Dweell Time (ms): B0 v Turn RF O st Start

— L) [min 50 mS ec] W Turn RF OFF at Stap




55G-4000 2 Tone Generator Setup

With 0 dBm each tone,
output IM3 ~ -86 dBc
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$SG-4000HP Typical Performance

Phase Noise with 1MHz Frequency Step

MEK. PGWET 'Dl..ltpl.lt 'ED 1T I I
Vs. Output Frequency —250MHz |
24 . — =000 MHz
=0 W =70 = = 2500 MHz H
23 =25 | § S — -4000 MHz |
— ~8=+50°C KA - =
& - T 00 Pt PR T
=] 22 . N ® |s |
8 = &P
i) i NC T E = AT T
g 214 e =] h L= M
r = -110 M, .
o @ T - | \'h M. k"i
N o
g ID . '\ E * H 1' 1“"‘ B
o -130 - .
T
19 N \‘-.‘“ &
I‘I"""llln.
18 | =150
250 1000 1750 2500 3250 4000 0.4 10 10.0 100.0 1000.0

Cutput Frequency (MHz) Frequency Offset (kHz)
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USB Electro-mechanical Switch Matrices

USB-3SPDT-A18 USB-4SPDT-A18
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Advantages of USB-4SPDT Switch Matrices

The Big Deal

~® . capable of 100 million cycles

* Wide frequency range (DC to 18 GHz)

e 4 SPDT electromechanical, absorptive RF
switches configurable into (a) SP3T (b) SPAT (c)
SP5T (d) DPDT, 3PDT, 4PDT and (e) transfer
switches

‘PR’ T P DC IN 3 av
Foolingl fan controlled by Eﬂﬂ% SR ST e '
s o eme N Gl [

continuously with no down VISWR ol 2!

time |

1
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Versatility of USB-4SPDT Switch Controller

-

With our smart GUI, you can choose one of our standard configurations
with just one click of a button.

¥ Mini-Circuits - USB RF Switch Controller (Ver A7)

Model Hame:
‘Free Control” - ON/OFF for every switch | USB-ASPDT-A18
D'E - EHERGIZED DE - EHERGIZED Serial Nurmibier:
- - | 11108080005
RF Switch A RFE Switch B
Mini-Circuits MSP2TA-18 Mini-Circuits MSP2TA-18 Address (1 1o 2530
255 Set
I 1| I il
500 500 500 500 . ) .
Standard Switch Configurations
o] (p— (— (p—
[F] L] " = == - i
! 1 com > 1 com 2 lse as 4PDT Switch
|—| |—| |—| I—I I—I Lse as 3P0OT & SPOT Switches
Use as two DPDT Switches
DE - ENERGIZED ['E - EHERGIZED
lse as SPAT Switch
RE Switch D RE Switch C
Mini-Circuits MSP2TA-18 Mini-Circuits MSP2TA-13 Use as SPAT & SPDT Switches
I 1 I | Use as Two SP3T Switches
500 500 500 500
Use as Transfer Switch
1 com 2 ° ° 5 Gl °
I—I u I—I I—I I—I I—I User Sequence

Mini-Circuits




USB-4SPDT as Dual SP3T Switches

Mini-Circuits

Two SP3IT Switches

RF Switch A
Mini-Circuits M5P2TA-18

RF Switch B
Mini-Circuits M5P2TA-18

i 1|
500 500

C

1
ouT_1

|

5000 5002
(0] [ [ a—'
1 COM 2
ouT 1 I
RF Switch [}

Mini-Circuits MSP2TA-18

RF Switch C
Mini-Circunts MSP2TA-18

500
& —
1 COM
ouT_2

Model Hame:

USB-4SPDT-A18

Serial Humber:

11108080005

Right Sw Cmds (B & C):

IH-0UT_1

IH-0UT_2

IH - OUT_3

Left Sw Cmids (A & D):

IN - OUT_1

IH - OUT_2

IH-OUT_3

Back to Main
('Free-Control’)




USB-4SPDT User Defined Switching Sequences

USER SWITCHING SEGUENCE

? Model Hame: Serial Humber: )
J”E'F' | USB-4SPDT-A18 [ 11108080005 2 x|

Set Marme: ~ 7 [

| o] =] aj| %5

Step |swa |swe  |swc |swD  [dwel imSec|Exec Program oW A - Eneraized Sw B - Energized

2W A - Cnergized 2W b - Cnerqized

Step 1 COM-21 | CoM-1 | Cort1 [com.1 270
> Step 2 COM-22 | COM-: 2| COr-31 |Com-s1 350 I 1| I !

Step 3 COM-21 | COM-2 2| Cor 1 [Comt.s1 500 1 com 2

Step 4 Caf-r2 | CoM-+1 | car-z [com-1 1000 5 O—@\ )@'\%

0
User can also define the switching ] T /
sequence, dwell time for each J
5% D - De Energized 5w C - D& Energized

step, # switching cycles to suit ) | ) |
their specific applications 5 ? 5 ?
Add | Insert | Remoue | 1%__— 1 COM ?
2]

Bun Sequence: [v View Switches |ﬂ| |£|
[w  Count Limit: Al Covnter: . . .
~ TimeUmtsming | Elepsedfmnk [ Cabling configuration can be saved

| and recalled to save set up time and
eliminate operator’s error

Continuously | Stop
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USB Frequency Counter UFC-6000

The UFC-6000
counteris a
handheld device
that can be operated
without software.

Connecting the
counter to a laptop
via USB connection
provides an
additional display
and data collection
capability.

Operating Frequency: 1 — 6000 MHz
Dynamic Range: -28 to +13dBm
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USB Frequency Counter UFC-6000 Precision

5969.4572  NHy

nfenge <)

e S - e
10.280998 MHz o 95 on top
.

ety | Serial Numbay:
se =) I awsays on tap [ vFes0s — 11010280007
=] aneays oo tvp Madet Name Senial Number: - \

- UFC-6000 11610280001 -

1o Range: 1 a0 sogg s
Freq Range: 1 1wz o 8000 Mz
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USB I/0O CONTROL BOX USB-1/0-16D8R

Feawres lpesrption

USB HID (Human Interface Plug-and-Play (no device driver required)
Device)

16 digital I/O lines in 2 bytes of 8  Accessible through a single 26 pin IDC type

channels each connector, these channels can sink/source upto
80mA total. Each digital I/O byte can operate as
Input or Output independently

8 relays with dry contact outputs  Accessible through a 34 pin IDC type connector,
these relays support an AC load of 125VAC at 0.5A
or DC load of 24VDC at 1A and use approximately
25mA

Selectable TTL voltage Either 3.3V (LVTTL) or 5V (TTL) can be selected
through an external switch

Power consumption 500mA max All required power from the USB bus
at 5V
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USB-1/0-16D8R Software GUI

Mini-Circuits

= Mini-Circuits USB Te 140

Conlig Digital Byte A
(v Byte A ag Ouiput
O Byle A as Input

(Mer AQ)

Config Digital Eyte B
(« Byte B as Output

" Byte B as Input

Sct Qutput
Sct Relays
o |1 2 é%% S s
R R iy
Cet Dugtal Byte A
ol Tl (el lioes
4 I I B

i s
s sl
Digital 5PI Dut
Hinary ¥ord to Send: Clock Bit:
| 101011 [BD |
MSE St Data Bit:
Send D |B1 -
Pulse width [us): L= 121
10 Sat B2 b

M cdel Mame:

| USB-/O-16DS8R
Senal Hurber

| 11010100004

Relays Status::

[ [ = =1 =0 = (51 [

Bupte A Status:

(o] [ (=1 [3] =1 [=] (81 [7]

Byte E Status:

] [ (= ) = [ [

LDigital Legend Helays Legend
I:I - "Low" I:I - Common to MC
. - "High™ - Common to MO




USB-1/0-16D8R Applications

+WCC ' M-
+24VDC | [
m: + Data Out 1 EE:F'.I' I, I;15:'5':5
4 . elay X Switch
— McL CLKOut | Outputs | +aavoc]] r
Digital Step LE [:]1'” +1 VDT
Fv'? Attenuator «—J 2 -
+id ouT
DAT-31RE L 4, b
ouT 4 +VDC
3. —0 2EOUT
6 18 HOVDC ®
v —— ¢ " TTLICMCS
+VCC ¥
f | 7. Digitalli'O Ve Viune
Proximity | C'ata In 3 . +BV0C oL ot
Sensar L AVDC | WA
15 0
(for Robat) 3.9V or BV ] —|q? o
_ 110. (selectable) Lt d Valve
+110VAC
RF RF — %11. 0
+u-'|:|:|N ouT o
A | | —12 +110VAC :
[13. +1M0VAC
MeL Cirl1 Out ——0
SPDT RF 114 +110VAC -
, Ctrl2 Qut : 4? _ Light Bul
ASWA2-500R -16. {All required power drawn from +24VOC IFP™ secur
| T Digital GND USB port 5VDC/500mA) - o
C e Page 21
Mini-Circuits




USB to SPI Converter - Digital Step Attenuator

-

9pin _[9 ;_a ¥ !
D-Sub g 3 P UseB
(Rs232) |5 4 I (UsSB)
1 MICROCONTROLLER - :
R3232:Lo SPI USB:tO SPI
| I . Mini-Circuits RS232fUSB to SPI
3
: v : Model Hame:
I _ [ | | RS232}JUSB-SPI
-~ Digital
o Snap Fit USB to SPI
(SPI)
Binary YWord to Send
| 101011
M5B LSB
Pin Connections Send O
PIN Number Function
3 Load Enable ziize [
[ Show pulse width setting:
T Clock
9 Data out
258 GMND
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Smart Power Sensor

= 3 - LIENCY
SYNTHESIZER

Fre% ency Bandwidth
z up to 8000MHz
Impedance 50Q

q ‘n'cuy;l()()K,H;Z e teratias
Impedance 75Q

Mini-Circuits




Smart Power Sensor Products

Key Features

e USB HID device compatible with 32/64 Bit operating systems (no driver required)

¢ Includes measurement application GUI software with API-DLL com object

e Compatible with NI LabVIEW®, Delphi®, Borland C++, C#, VC++, VB®, MATLAB?®,
Agilent VEE®, Python and .Net

e High speed measurement capability 10 msec typical (PWR-8FS)

e No calibration required before taking measurement

e Multi-sensor capability

PWR-4GHS 50Q | 9 kHz to 4000 MHz @
PWR-6GHS 500 | 1to 6000 MHz &
PWR-8FS 50Q | 1to 8000 MHz

PWR-8GHS 50Q | 1to 8000 MHz

PWR-2.5GHS-75 750 | 100 kHz to 2500 MHz

e o . Page 24
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Smart Power Sensor Applications Software

-

F:l Mini-Circuits Smart RF Power Meter -lﬂla W Meas. Applications E

q Sensor Serial Humber:
— Format — Device Temp: _v|  Freq (1 - 8000 MHz): :: ::::ﬂ Add Sensor RD " ‘ ﬁ ‘ [ 11109190009
@ dBm | +2500C | 1800 ¥ Lowlloise s | 3
™ Watt Reset q A
S  Reading Comoction Measurement Applications
Avg. Count: 1. - Power Measurement of source
@W - 1 3 8 1 d B m Record 2. - H|gh_Power Measurem_ent using Virtual Coupler (Up to_+53 dBEm)
== " 3. - Continuous Power Monitoring Measuremesnt (Low ar High)
_ J— 4 - Calibrating a Coupler (Extending Frequency range of a coupler
-~ Offset Val. - (Dynamic Range: -30cBm to +20d8m) bﬁu" converting ta Vil"[UE” COUD|9F]I
000 (dB)| [ ) Relative ot 5. - Calibrating an Attenuator (Mormalizing attenuation to nominal
[ Offset File 0.00 dBm . | value by converting to Yirtual Attenuator
— sensor Modek serllumber: o o pact i 6 - Insertion Loss - 2 Port device (Attenuator Filter etc)
o Pa ew ' . !
& |[lgnore | | Rel.Table | [""pWRSENSFS | 11109190009 o 7.- Insertion Loss - 3 Port device (2 Way Splitter Coupler)
8. - Gain
L _Disnlay Granh

9. - Return Loss Measurement Lsing Coupler
10 - Calibrating Thru-Path (Create Offset File of GainflLoss Path)

Back Next

Mini-Circuits




Filter I. Loss & R. Loss Test Set Up

[ 1. Loss path >

-

=  JIMini-Circuits’ ZX75BP-1842-5+
n s SYNTHESZED (1725 — 1960 MHz BPF) >
SIGNAL GENERATOR . &
= — o g =
. MODEL $5G-4000HP = | ] B: ? %} — |~ ] =
250 - 4000 MHz = E
- — oy’ bE
i = =]
L] 5
y At N g 1
§ R. Loss patb, ‘ —W\I
S Mini-Circuits
RF FREQUENCY COUNTER
_I : P,
- 72 B
= { ;
______ MODEL UFG-6000 o e/
(== 1-6000 MHz ) ‘ S e R

;[ UsSB HUB
For R. Loss measurement, SW A settingis COM > port 2

Page 26
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Filter Insertion Loss Measurement

Insertion Loss 2 Port (dB)

@ D Eﬂ. n é E @ Sensor Serial Humber:
Back Mesws Proj Recall Save Prirt Diata Setup 11109190009

Model Name: ZXT5BP-1842-5+
Run No.: é i %

Application: Insertion Loss 2 Port Bilack Diagram

L.LLOSS Measurement

Step 1: Power Reference In ‘

| Step 2: D.U.T Measurement |

[ Avg. Measured | LLoss Spec [ Gt Tl

Il » Freg source Pwr | PyvrRefin | Read Puwr LLoss Min Max | PassFal | Safe . [ &
(MHz) (cBm) (tBm) (cBim) («IB) {tIB) («IB) (dB) ﬂ Yo u ca n d ra g t h e

1 1450000000 18.00 4 68 -35.20 -39.88

2 [ 1461.000000 18.00 4.45 -3385 -35.43 e
| 3 [ 1472.000000 18.00 4.54 =316 -35.70 cu rsor to d lsplay the
|4 | 1483000000 18.00 4.33 -29.43 23378 N
|| & |1494000000| 1800 430 27 32 -3 62 d t t d ff t
|| & |1s05.000000| 1800 4.2 -24 496 -2947 a a a I e re n
M 7 |1516000000( 1800 3.94 -22.74 -2665 °

& |1527.000000( 1800 369 -20.40 -24.09 fre q u e n c I e S

9 |1538.000000( 1500 368 -17.490 -21.58

10 | 1549.000000 18.00 3449 -15.88 -19.37

11 | 1560.000000 18.00 331 -1443 -17.44

12 | 1571.000000 18.00 334 -12.40 -15.79

13 | 1582.000000 18.00 329 -1085 -14.24

14 | 1593.000000 18.00 326 -9.46 1272 j

15 | 1604.000000 18.00 350 BT 1125

16 | 1613000000 | 1800 356 623 479 j

3 Continuous Mode LML OIS enalND
E Stop | |v Display COn-Line Graph i 1 o |
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Filter Return Loss Measurement

| x

I Auto Scale I Manual Scale I Peak Search I Data ->Memory I DEM I Colors

® Project: Filter Return Loss

@ D D’h ‘ n % % Sensor Serial Humber:
Back ey Proj Recall Save Print Data Setup 11109190009
Model Name: ZXT5BP-1842-S+
Run No.: I—
Application: Return Loss
R.LOSS Measurement

Step 1. Return Loss Reference ‘

Step 2: D.U.T Measurement |

Bt Measured | R.Loss Spec v e

# Freg Source Pwr| PwrRefIn | Read Pwr R.Loss Min Max Pasz/Fail | Safe Att. ﬂ

(MHz) (@Bm) (dBm) (dBm) (dIB) (dB) | (dB) (dB)

17 [ 1626.000000 18.00 -6.38 -10.52 -4.14 0.0 Fil

18 [1637.000000 18.00 -6.56 -11.19 -4 B3 0.0 Fil

19 [ 1648.000000 18.00 -6.72 -11.94 -5.22 0.0 Fail J
20 [ 1659.000000 18.00 -6.84 -12.81 -5497 0.0 Fil

21 [ 1670.000000 18.00 -6.97 -13.83 -6.56 -10.0 Fail

22 | 1681.000000 16.00 -6.79 -14.37 -7.56 -10.0 Fail

23 | 1692.000000 16.00 -G.54 -15.24 -5.40 -10.0 Fail

24 [ 1703.000000 16.00 -G.56 -15.79 -5.93 -10.0 Fail

25 [1714.000000 18.00 -B.87 -16.64 877 -10.0 Fail

26 (1725000000 18.00 -6.74 1713 -10.39 0.0

27 [ 1736.000000 18.00 -6.71 -17.45 -10.74 0.0

25 [1747.000000 18.00 -6.67 747 -10.50 0.0

29 [ 1758.000000 18.00 -G53 -17.05 -10.42 -10.0

30 [ 1768.000000 16.00 -6.531 -17.00 -10.48 -10.0

31| 1750000000 16.00 -G.46 -17.22 -10.76 -10.0

32 [ 1791.000000 16.00 -G.36 -16.07 =171 -10.0 ﬂ

[’ o [~ Continuous Mode LAl AL il
Fun Stop | [v Display On-Line Graph & 1 i |
s FemmuErcwiMET a=enl
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2 Port S11 & S12 - Universal Setup

SWD

R. LOSS CAL =
. . 2 OPEN LOAD
SSG-
1 ( SWA | Loss CAL path SWB
1
2 2 comMm
i —
comM \ —+ He
2
|PWR-8GHS
1
SW C

e o . Page 29
Mini-Circuits 2



Filter S11 & S12 - Switch Sequence

USER SWITCHING SEQUENCE

ﬂ Maodel Hame: Serial Humber:

Help | [ uUsB4SPDT-A18 [ 11111010001
=et Mame: -
IL AL SINGLE SETUP b | = | b=l |
Step |swia  |swB  [swo  |3wD  |dwell (mSec|Exec Program
RLCAL  COM-=1 COM-=1 | COM-=1 | COR-=2 3000 SW A - De Energized SW B - De Energized
RLTEST  COW-s1 |COM-2 COM-x1 | COM-=1 3000 ] | ] |
LCAL | COM-=2 |COM-=2 | COM-=2 | COM-=1 3000

#LTEST  COM-s1 COM-s1 COM-52 | COM-51 3000 1 COM 2 1 COM 2

Fln Fou

SUID De Energized 5% C - Energized
1l i il
Add | Insert | Remove | £
COrM 1 coM 2
Bun Sequence: [v View Switches

ENjED (Gl [P
[ Cournt Lirnat; Counter;

Mini-Circuits



S11 CAL & Test (Switch Seq #1 & #2)

I Auto Scale I Manua 1 Scale I FPeak Search I Data -=Memonry l DEM I Colors % |

e o . Page 31
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$12 CAL & Test (Switch Seq #3 & #4)

e o . P 32
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Custom High Speed 5 Port Tester

Automatic
Test Handler

1 MiniCircuits high |
speed 5 port '

tester

BREY

e . Page 33
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High Speed 4 way Splitter Tester

l
USB-2SPDT A
Switch Matrix 1 ¢
\ DUT PWR-SEN1
MCL Signal A 4 way splitter D
[
Generator N ) ~. | SWRLSEND
B
C
> 3 ¢ \IA o PWR-SEN3
l ®
4
[T H -
./
USB-4SPDT
Switch Matrix
LAPTOP USB HUB

= USB 1/0 control
box
e e Page 34
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Verifying Test speed vs Input Power Level

-

Meas. Freq. Agilent Measurements when Input Power is
Name (MHz) NA +5 dBm +10 dBm +15 dBm +18 dBm
Reference MCL Test
Reading Plan
Insertion Loss 5-1 1215 -7.90 -8.13 -7.92 -71.75 -8.05
Insertion Loss 5-2 1215 -7.95 -8.08 -8.00 -71.75 -7.97
Insertion Loss 5-3 1215 -7.97 -8.1 -8.01 -7.80 -8.04
Insertion Loss 5-4 1215 -7.89 -8.03 -7.55 -7.47 -7.92
Isolation 1-2 1215 -21.61 -21.89 -21.87 -21.46 -21.87
Isolation 1-3 1215 -20.45 -20.66 -20.67 -20.27 -20.60
Isolation 1-4 1215 -22.09 -22.26 -22.33 -21.90 -22.26
Isolation 4-2 1215 -20.59 -20.78 -20.79 -20.31 -20.71
Isolation 4-3 1215 -21.59 -21.75 -21.81 -21.32 -21.76
Insertion Loss 5-1 1315 -7.26 -7.29 -7.21 -7.54 -7.29
Insertion Loss 5-2 1315 -7.28 -7.26 -7.25 -7.56 -7.20
Insertion Loss 5-3 1315 -7.31 -7.29 -71.27 -7.60 -7.27
Insertion Loss 5-4 1315 -7.26 -7.24 -7.24 -7.53 -7.46
Isolation 1-2 1315 -26.10 -25.76 -25.7 -26.08 -26.24
Isolation 1-3 1315 -24.14 -23.94 -23.92 -24.13 -24.21
Isolation 1-4 1315 -26.32 -25.83 -25.94 -26.36 -26.38
Isolation 4-2 1315 -24.24 -23.86 -24.02 -24.15 -24.25
Isolation 4-3 1315 -25.99 -25.42 -25.58 -25.87 -25.95
Insertion Loss 5-1 1900 -6.97 -6.77 -7.05 -7.00 -7.18
Insertion Loss 5-2 1900 -6.87 -6.49 -6.92 -6.89 -6.91
Insertion Loss 5-3 1900 -6.89 -6.65 -6.95 -6.92 -7.04
Insertion Loss 5-4 1900 -7.01 -6.74 -7.05 -7.05 -7.11
Isolation 1-2 1900 -19.73 -19.72 -20.05 -20.15 -20.17
Isolation 1-3 1900 -19.45 -19.42 -19.80 -19.84 -19.85
Isolation 1-4 1900 -19.07 -19.06 -19.35 -19.41 -19.45
Isolation 4-2 1900 -19.24 -19.32 -19.58 -19.66 -19.66
Isolation 4-3 1900 -19.69 -19.72 -20.16 -20.21 -20.21
Test Time 0.73 s 0.66s 0.71s 0.77 s
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Production Test Result

e Mini-Circuits - 4 Way Power Splitter Measurements  (Ver A1) EI = @
Project Setup  Help
u
No Of Measurements: 27 O | el ‘ = | = ‘ |
Model Name

Seq Freq Power Meas. TSpec_Dn TSpec_Up Ref CAL. Meas. Value | WP4AU1+

# {MHz) {dBm) Mame (dB) (dB) (dB) (dB)

1 1875 5 1L S-1 -07.85 188 7.03 Fun Mo.

2 1875 5 1L S-2 -07.85 161 722 | N

3 1875 5 IL. 83 -07.85 152 718

4 1875 5 IL. 54 -07.85 1.20 £.93 Lot Mo,

5 1875 5 150 1-2 -15.50 179 -23.37 | 8327P042SEF4-03
6 1875 5 150 1-3 -15.50 170 -21.41 /\
7 1875 5 IS0 1-4 15,50 1.44 2151 Lty tested

8 1875 5 150 42 -15.50 1.03 2152 | \ 7972 /
9 1875 5 150 4-3 -15.50 048 -23.14 —

10 2100 5 IL. 5-1 0735 1.51 5.1 EolEs iy

1 2100 5 IL 52 0735 126 695 | PK

12 2100 5 1L S-3 -07.35 117 £.91 Date Tested

13 2100 5 L. S-4 -07.35 0.83 ST

14 2100 5 150 1-2 -18.50 133 -22.99 | SLEE

15 2100 5 150 1-3 -18.50 124 -21.80 _— G. Info.
16 2100 5 IS0 1-4 -18.50 0.94 -21.18 T S

17 2100 5 150 4-2 -18.50 0.51 -21.79 Current Unit:

18 2100 5 150 4-3 -18.50 0.48 -22.90

19 2800 5 1L S-1 -07.35 1.02 £93 Ready
20 2800 5 IL. 52 -07.35 079 .09

21 2800 5 IL. 53 -07.35 059 .05 Last Unit:

) 2800 5 IL. 54 -07.35 0.32 .06

23 2800 5 150 1-2 -18.00 0.94 -19.64

24 2800 5 150 1-3 -18.00 0.80 -19.20 )

25 2300 5 150 1-4 -18.00 0.43 1882 Cycle Time [Sec)
26 2800 5 IS0 42 -18.00 0.15 -19.13

27 2800 5 IS0 4-3 -18.00 0.12 -19.55

Note: Insertion Loss Meas. includes the 6dB theoretical loss.

D.U.T. Ho:
[ a | "
Run S‘lop | < ‘ < 1 175 =g =
I Run Continuously ¥ Communicate With Test Handler Machine
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Production Throughput Improvement

-

Tester Measuring
* FElectrical test time is  electrical

measurement time by tester

Tester Idling e Machine handling time is time

consumed by automatic test handler to
remove tested unit and move untested
unit onto test fixture

e System cycle time is sum of electrical
test time and machine handling time

Machine Handling

Machine Idling |' | ,
! | ]
S >
Electrical Test Time ! Machine Handling Time

gl

&

System Cycle Time per Unit

Figure 1: Electrical test time, machine handling time and total system cycle time

Tester Electrical Test Time (sec) Machine Handling Time (sec) | System Cycle Time {sec]/ UPH
New 4-port Power | 0.70** IMini-Circuits’ | 0-26 0.96 3750

Splitter Tester
Existing tester 1.50 0.26 1.76 2040

Table 1: Summary of throughput comparison between new tester and Existing tester
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Economics 101

Computer

GFIB Card 4 port Network Analyzer
GFRIO Card

RF
Switch Box DuT

= We now achieved the same goal using hardware that cost 70% less
= We have also increased the throughput by 83%, which means more savings
on operation cost

e . Page 38
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Production Test Data Report - Statistical

Statistics Summary Per Lot { Average, Min, Max, CPK, Sigma)
- Scope: All Units
- Passed & Failed units

Unit Type: 4 Way Power Splitter

. ; Seq Freq Power Meas. TSpec_DOn TSpec Up Ref CAL.  Awg. Min Max Sig

Model Name: 4 Way Power Splitter # [MHz) {dBm} Name {dB) (dB) [dB) {dB) [dB) {dB) (dB)
Qty Tested: 50

Test Condition: Input Power: +10dBm 1 1215 10 IL.5-1 -08.50 7.38 -TB4 B01 -7 45 0.12

Run No: 12 2 1215 10 IL.52  -0850 7.08 787 £.10 -7 B 0.07

) 3 1215 10 IL.5-3  -08.50 6.97 -T.B0 £02 778 0.08

Lot No: w121 4 1215 10 IL.54  -0850 8.81 7.84 798 773 0.08

Tested By: M3 ] 1215 10 150 1-2 -14.50 7.18 -22.06 2280 -20.71 0.57

: i 1215 10 150 1-3 -14.50 7.03 -20.68 2156 -20.42 0.40

Date Tested: Feb 22, 2012 7 1215 10 15014 -14.50 5.36 2272 2338 2210 0.45

B 1215 10 150 4-2 -14.50 6.51 -2 2183 -20.54 0.44

] 1215 10 150 4-3 -14.60 6.37 2214 2282 -21.48 D.49

10 1215 10 IL.5-1  -07.80 7.25 715 7T -7.08 0.06

11 1315 10 L.z  -07.80 6.93 723 733 75 0.06

12 1215 10 IL.5-2  -07.80 6.38 723 735 715 0.06

13 1215 10 IL.5<4  -07.80 6.89 T8 720 7.0 0.06

14 1215 10 150 1-2 -14.50 7.05 2736 -ZB.81 -26.01 0.29

15 1215 10 150 1-3 -14.50 6.93 -25.28 -26.28 -24.39 0.65

16 1315 10 150 14 -14.60 6.75 -27 BB 2048 -26 41 1.08

17 1315 10 150 4-2 -14.50 £.33 -25.20 -26.30 -24.37 0.58

18 1315 10 150 4-3 -14.50 6.25 -27.30 2004 2577 1.08

18 1800 10 IL.5-1  -07.80 B.77 71 728 -3.08 0.13

20 1800 10 IL.§2  -07.80 6.44 -3.60 TS -3.85 D.14

)| 1800 10 IL.5-3  -07.80 £.30 -5.06 T3 -3.83 0.13

22 1800 10 IL.5<4  -07.80 6.08 T 7T 587 0.13

23 1800 10 150 1-2 -14.50 6.48 -19.08 -20.12 -12.78 0.18

24 1800 10 150 1-3 -14.60 6.35 -19.72 -18.88 -18.50 D.19

25 1600 10 150 14 -14.50 6.12 -19.32 1057 -19.09 D.19

26 1600 10 150 4-2 -14.50 5.75 -19.60 -10.84 -19.35 0.17

7 1800 10 150 4-3 -14.60 5.81 -19.83 -20.13 -12.89 0.17

The Report is Based on:
Total Mo OFf Units: 50
Pass Units: 50

Failed Units: 0

Yield: 100%
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Production Test Data Report — Multiple units

Detailed Data Per LOT aranae by Units#
- Scope: All Units
- Passed & Failed units

Unit Type: 4 Way Power Splitter Unit No- 1

Model Name: 4 Way Power Splitter

Seq Freq Power Meas. TSpec_Dn TSpec_Up Ref CAL. Meas. Value
Qty Tested: 50 # (MHz) (dBm) Name (dB) (dB) (dB) (dB)
Test Condition: |ﬂpL.lt FPower: +10dEm 1 1215 10 IL. 81 -08.50 7.36 7.84
. 2 1215 10 IL.s2 -08.50 7.08 7.94
Run No: 12 3 1215 10 IL.S3 -08.50 6.97 -7.86
Lot No: w121 4 1215 10 IL.S4 -08.50 6.81 7.82
5 1215 10 1SO 1-2 -14.50 7.16 -22.24
Tested By: MS 6 1215 10 1SO 1-3 -14.50 7.03 -20.96
. 7 1215 10 IS0 14 -14.50 6.86 2271
Date Tested: Feb 22, 2012 8 1215 10 IS0 4-2 -14.50 651 2121
9 1215 10 IS0 4-3 -14.50 6.37 -22.20
10 1315 10 IL. S-1 07.80 7.25 743
11 1315 10 IL.s2 07.80 6.08 7.21
12 1315 10 IL.S3 07.80 6.86 7.21
13 1315 10 IL. sS4 07.80 6.69 7.6
14 1315 10 IS0 1-2 -14.50 7.05 -27.28
15 1315 10 IS0 1-3 -14.50 6.93 -25.21
16 1315 10 1SO 14 -14.50 6.75 -27.90
17 1315 10 1SO 4-2 -14.50 6.38 -25.19
18 1315 10 1SO 4-3 -14.50 6.25 -27.34
19 1900 10 IL. S 07.80 6.77 697
20 1900 10 IL.s2 07.80 6.44 -6.86
21 1900 10 IL.S3 07.80 6.30 -5.84
22 1900 10 IL.S4 07.80 6.06 -6.98
23 1900 10 IS0 1-2 -14.50 6.46 -19.86
24 1900 10 IS0 1-3 -14.50 6.35 -19.57
25 1900 10 1SO 14 -14.50 6.12 -19.18
26 1900 10 1SO 4-2 -14.50 5.75 -19.46
27 1900 10 1SO 4-3 -14.50 561 -19.77
Unit Mo 2
Seq Freq Power Meas. TSpec_Dn TSpec_Up Ref CAL. Meas. Value
# (MHz) (dBm) Name (dB) (dB) (dB) (dB)
1 1215 10 IL. S 08.50 7.36 7.84
2 1215 10 IL.s2 -08.50 7.08 7.94
3 1215 10 IL.S3 -08.50 6.97 7.86
4 1215 10 IL S4 -08.50 6.81 7.83
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- Mini-Circuits’

Smart Portable Test
Equipment

Thank you !
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