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Certification

Stanford Research Systems certifies that this product met its published
specifications at the time of shipment.

Warranty

This Stanford Research Systems product is warranted against defects in materials
and workmanship for a period of one (1) year from the date of shipment.

Service

For warranty service or repair, this product must be returned to a Stanford Research
Systems authorized service facility. Contact Stanford Research Systems or an
authorized representative before returning this product for repair.

Model numbers

This document is the User Manual for three models in the SG380 series of RF
Signal Generators. The SG382, SG384 and SG386 provide front panel outputs of
frequencies up to 2.025 GHz, 4.050 GHz and 6.075 GHz respectively.

Information in this document is subject to change without notice.

Copyright © Stanford Research Systems, Inc., 2012, 2017, 2019, 2021. All rights
reserved.
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Safety and Preperation of Use Vii

Safety and Preparation for Use

Line Voltage

The instruments operate from a 90 to 132 Vac or 175 to 264 Vac power source having a
line frequency between 47 and 63 Hz. Power consumption is less than 90 VA total. In
standby mode, power is turned off to the main board. However, power is maintained at all
times to the installed timebase. Units with the standard ovenized quartz oscillator or the
optional rubidium timebase will consume less than 15 VA and 25 VA, respectively, in
standby mode.

Power Entry Module

A power entry module, labeled AC POWER on the back panel of the instrument, provides
connection to the power source and to a protective ground.

Power Cord

The unit is shipped with a detachable, three-wire power cord for connection to the power
source and protective ground.

The exposed metal parts of the box are connected to the power ground to protect against
electrical shock. Always use an outlet which has a properly connected protective ground.
Consult with an electrician if necessary.

Grounding

BNC shields are connected to the chassis ground and the AC power source ground via the
power cord. Do not apply any voltage to the shield.

Line Fuse
The line fuse is internal to the instrument and may not be serviced by the user.

Operate Only with Covers in Place

To avoid personal injury, do not remove the product covers or panels. Do not operate the
product without all covers and panels in place.

Serviceable Parts
There are no user serviceable parts. Refer service to a qualified technician.
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Safety and Preperation of Use  viii

Symbols You May Find on SRS Products

Symbol | Description

Alternating Current

Caution —risk of electrical shock

Frame or Chassis terminal

Caution —refer to accompanying document

Earth (ground) terminal

Battery

Fuse

Power On

Power Off

Power Standby

CASIEIREN SN e

SRS Stanford Research Systems SG380 Series RF Signal Generators



Specifications

Specifications

Frequency Setting (fc)

Frequency ranges
BNC output
Type-N output

SG382
SG384
SG386

SMA rear-panel (Opt 2)
SG384
SG386

Frequency resolution

Switching speed

Frequency error

Frequency stability

DC to 62.5 MHz

950 kHz to 2.025 GHz
950 kHz to 4.050 GHz
950 kHz to 6.075 GHz

4.050 GHz t0 8.100 GHz

6.075 GHz t0 8.100 GHz

1 uHz at any frequency

<8 ms (to within 1 ppm)

<(107%8 + timebase error) x fc
<1:107* (1 second Allan variance)

Front-Panel Type-N Output (50 Q load)

Frequency range
SG382
SG384
SG386

Output power
SG382
SG384
SG386

Power resolution

Power accuracy

Output coupling
User load

VSWR

Reverse protection

Front-Panel BNC Output (50 Q load)

Frequency range
Amplitude
Full specs
Derated specs
Offset
Maximum excursion
Amplitude resolution
Amplitude accuracy
Offset resolution
Harmonics
Spurious
Output coupling
User load
Reverse protection

950 kHz to 2.025 GHz
950 kHz to 4.050 GHz
950 kHz to 6.075 GHz

+16.5 dBm to —110 dBm (1.5 Vrms 10 0.7 WVrums )

+16.5 dBm (-3.50 dB/GHz above 3 GHz) to —110 dBm
+16.5 dBm (-3.25 dB/GHz above 4 GHz) to —110 dBm

0.01 dBm

+1 dB (+2 dB above 4 GHz and
above +5 dBm or below -100 dBm)
50 Q, AC

50 Q

<16

30 Ve, +25 dBm RF

DC to 62.5 MHz

1.00 to 0.001 Vrwms (+13 dBm to —47 dBm)
1.00t0 1.25 Vrwms(+14.96 dBm)
+1.50 Ve

+1.817 V (amplitude + offset)
<1%

+5 %

5mV

<-40 dBc

<-75dBc

DC, 50 Q+2 %

50 Q

15 Ve

SRS Stanford Research Systems
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Specifications X

Spectral Purity of the RF Output Referenced to 1 GHz @

Sub harmonics
Harmonics
Spurious
Within 10 kHz of carrier
More than 10 kHz from carrier
Phase noise
Offset from carrier
10 Hz
1 kHz
20 kHz
SG382 & SG384
SG386
1 MHz
SG382 & SG384
SG386
Residual FM
Residual AM

None (No doublers are used below 4 GHz.)
<-25 dBc with <+7 dBm on Type-N output

<-65 dBc
<-75dBc

Phase Noise (typical)
—80 dBc/Hz
-102 dBc/Hz

-116 dBc/Hz
-114 dBc/Hz

—130 dBc/Hz

—124 dBc/Hz

1 Hz rms, typical, over 300 Hz to 3 kHz bandwidth
0.006 % rms, typical, over 300 Hz to 3 kHz bandwidth

@ Spurs, phase noise and residual FM scale by 6 dB/octave to other carrier frequencies

Phase Setting of Front-Panel Outputs

Phase range

Phase resolution
DC to 100 MHz
100 MHz to 1 GHz
1 GHzt0 8.1 GHz

Internal Modulation Source

Waveforms
Sine THD
Ramp linearity
Rate
SG382 & SG384
fc < 62.5 MHz
fc > 62.5 MHz
SG386
fc < 93.75 MHz
fc > 93.75 MHz
Rate resolution
Rate error
Noise function
Noise bandwidth
Pulse generator period
Pulse generator width
Pulse timing resolution
Pulse noise function

+360 °

0.01°
0.1°
1.0°

Sine, ramp, saw, square, pulse, noise
—80 dBc (typical at 20 kHz)
<0.05 % (1 kHz)

1 uHz to 500 kHz
1 uHz to 50 kHz

1 uHz to 500 kHz

1 uHz to 50 kHz

1 pHz

<1:2% + timebase error

White Gaussian noise, RMS = DEV /5
1 pHz < ENBW < 50 kHz
lpusto10s

100 ns to 9999.9999 ms

5ns

PRBS length 2°to 2*°. Bit period (100 + n-5) ns
100 nsto 10 s in 5 ns steps

SRS Stanford Research Systems
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Modulation Waveform Output

Output impedance
User load

AM, FM, ®M
Pulse/Blank
Connector

External Modulation Input

Modes

Unmodulated level
AM, FM, ®M
Modulation bandwidth
Modulation distortion
Input impedance

Input Coupling

Input offset
Pulse/Blank threshold
Connector

Frequency Modulation

Frequency deviation
Minimum
Maximum
SG382 & SG384

50 Q (for reverse termination)
Unterminated 50 Q coax

+1 V for + full deviation
“Low” =0V, “High”=3.3 Vpc
Rear-panel BNC

AM, FM, ®M, Pulse and Blank

0 V input for unmodulated carrier
1 V input for + full deviation
>100 kHz

<-60 dB

100 kQ

AC (4 Hz high pass) or DC

<500 pVv

+1 Voc

Rear-panel BNC

0.1 Hz

fc <62.5 MHz:

62.5 MHz < fc < 126.5625 MHz

126.5625 MHz < fc < 253.1250 MHz

253.1250 MHz < fc <506.25 MHz

506.25 MHz < fc < 1.0125 GHz

1.0125 GHz < fc < 2.025 GHz

2.025 GHz < fc < 4.050 GHz (SG384)

4.050 GHz < fc < 8.100 GHz (Opt 2)
SG386

fc £93.75 MHz:

93.75 MHz < fc < 189.84375 MHz

189.84375 MHz < fc < 379.6875 MHz

379.6875 MHz < fc £ 759.375 MHz

759.375 MHz < f: < 1.51875 GHz

1.51875 GHz < fc < 3.0375 GHz

3.0375 GHz < fc £ 6.075 GHz

6.075 GHz < fc < 8.100 GHz (Opt 2)

Smaller of fc or (64 MHz — f¢)
1 MHz

2 MHz

4 MHz

8 MHz

16 MHz

32 MHz

64 MHz

Smaller of fc or (96 MHz — f¢)
1 MHz

2 MHz

4 MHz

8 MHz

16 MHz

32 MHz

64 MHz

SRS Stanford Research Systems
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Frequency Modulation (continued)

Deviation resolution
Deviation accuracy
SG382 & SG384
fc <62.5 MHz
fc > 62.5 MHz
SG386
fc <93.75 MHz
fc > 93.75 MHz
Modulation source
Modulation distortion
Ext FM carrier offset
Modulation bandwidth
SG382 & SG384
fc <62.5 MHz
fc > 625 MHZ
SG386
fc <93.75 MHz
fc > 93.75 MHZ

0.1 Hz

<0.1%
<3%

<0.1%

<3%

Internal or external

<-60 dB (fc = 100 MHz, fu =1 kHz, fpo = 1 kHz)
<1:1000 of deviation

500 kHz
100 kHz

500 kHz
100 kHz

Phase Continuous Frequency Sweeps

Frequency span
Sweep ranges
SG382 & SG384

SG386

Deviation resolution
Sweep source
Sweep distortion
Sweep offset
Sweep function

0.1 Hz to entire sweep range

DC to 64 MHz
59.375 to 128.125 MHz
118.75 to 256.25 MHz
237.5 to 512.5 MHz
475 to 1025 MHz
950 to 2050 MHz
1900 to 4100 MHz
3800 to 8200 MHz

(SG384)
(Opt. 2 only)

DC to 96 MHz

89.0625 to 192.1875 MHz
178.125 to 384.375 MHz
356.25 to 768.75 MHz
712.5 to 1537.5 MHz
1425 to 3075 MHz
2850 to 6150 MHz
5950 to 8150 MHz
0.1Hz

Internal or external
<0.1 Hz + (deviation / 1000)
<1:1000 of deviation

Triangle, ramps, or sine up to 120 Hz

(Opt. 2 only)

SRS Stanford Research Systems
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Phase Modulation

Deviation
Deviation resolution
DC < fc <100 MHz
100 MHz < fc<1GHz
fc > 1 GHz
Deviation accuracy
SG382 & SG384
fc <62.5 MHz
fc > 625 MHZ
SG386
fc <93.75 MHz
fc > 93.75 MHZ
Modulation source
Modulation distortion
Modulation bandwidth
SG382 & SG384
fc <62.5 MHz
fc >62.5 MHz
SG386
fc <93.75 MHz
fc > 93.75 MHz

Amplitude Modulation

Range
Resolution
Modulation source

0 to 360°

0.01°
0.1°
1.0°

<0.1 %
<3%

<0.1 %
<3%
Internal or external

<-60 dB (fc = 100 MHz, fm = 1 kHz, ®p = 50°)

500 kHz
100 kHz

500 kHz
100 kHz

0 to 100 % (Decreases above +7 dBm output)

0.1%
Internal or external

Modulation distortion (fu= 1 kHz, Depth = 50%)

fc <62.5 MHz, BNC output

<1l%

fc > 62.5 MHz, Type-N output <3 % typical

Modulation bandwidth

Pulse/Blank Modulation

Pulse mode
Blank mode
On/Off ratio
BNC output
Type-N output
fc <1 GHz
1 GHz<fc <4 GHz
fc >4GHz
Pulse feed-through
Turn on/off delay
RF rise/fall time
Modulation source

>100 kHz

Logic “high” turns BNC and RF on
Logic “high” turns BNC and RF off

70 dB

57 dB
40 dB
35dB

10 % of carrier for 20 ns at turn-on (typical)

60 ns
20 ns
Internal or external pulse

SRS Stanford Research Systems
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External I/Q Modulation (Option 3)

Modulated output
Frequency Range

1/Q inputs

I or Q input offset

1/Q full scale

Carrier suppression
Modulation bandwidth

Front-panel Type-N only (+10 dBm max)
Carrier frequencies above 400 MHz

50 Q, £0.5 V, (rear BNCs)

<500 pv

(|2 + Q2)1/2 =05V

>40 dBc (>35 dBc above 4 GHz)

200 MHz

Square Wave Clock Outputs (Option 1)

Differential clocks
Frequency range

Transition time

Jitter (fc>62.5 MHz)

Jitter (fc<62.5 MHz)
Amplitude

Offset

Amplitude & Offset resolution
Amplitude & Offset accuracy
Output coupling

Compliance

RF Doubler Output (Option 2)

Output
Frequency range (SG384)
Frequency range (SG386)
RF amplitude
4.05t0 7 GHz
710 8.10 GHz
Overrange
Sub harmonic (fc / 2)
fc < 6.5 GHz
fc =8.1 GHz
Mixing products (2fc and 3fc / 2)
Harmonics (n x fc)
Spurious (8 GHz)
Phase noise (8 GHz)
Amplitude resolution
Amplitude accuracy
4.0510 6.5 GHz
6.5t0 8.10 GHz
Modulation modes
Output coupling
Reverse protection

Rear-panel SMAs drive 50 Q loads

DC to 4.05 GHz

<35 ps (20 % to 80 %)

300 fs rms (typical, 1 kHz to 5 MHz BW at 1 GHz)
<10* U.1. (1 kHz to 5 MHz or f/2 BW)
0.4t0 1.0 Vpp

+2 Ve

5mV

+5 %

DC,50Q+2%

ECL, PECL, RSECL, CML & LVDS

Rear-panel SMA
4.050 to 8.10 GHz
6.075 to 8.10 GHz

—10 dBm to +13 dBm
-10dBm to +7 dBm
+16.5 dBm

<-25 dBc typical

<-12 dBc typical

<-20dBc

<-25dBc

<-55 dBc ( > 10 kHz offset)

-98 dBc/Hz at 20 kHz offset, typical
0.01dBm

+1dB

+2 dB

FM, ®M, and Sweeps
AC, 50Q

30 Ve, +25 dBm RF

SRS Stanford Research Systems
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DC Bias Source (comes with Option 2)

Output

Voltage range
Offset voltage
DC accuracy

DC resolution
Output resistance
Current limit

Timebase Input

Frequency
Amplitude
Input impedance

Timebase Output

Frequency
Source
Amplitude

Standard OCXO Timebase

Oscillator type
Stability
Aging

Rubidium Timebase (Option 4)

Oscillator type
Physics package
Stability

Aging

Rear-panel SMA
10V

<20 mV

+0.2 %

5mV

50 Q

20 mA

10 MHz, £2 ppm
0.5t0 4 Vpp (-2 dBm to +16 dBm)
50 Q, AC coupled

10 MHz, sine
50 Q, DC transformer coupled
1.75 Vpp £10 % (8.8 £ 1 dBm)

Oven controlled, 3" OT, SC-cut crystal
<0.002 ppm (0 to 45°C)
<0.05 ppm/year

Oven controlled, 3" OT, SC-cut crystal
Rubidium vapor frequency discriminator
<0.0001 ppm (0 to 45°C)

<0.001 ppm/year

Computer Interfaces (all are standard)

Ethernet (LAN)
GPIB
RS-232

General

Line power

EMI Compliance
Dimensions
Weight
Warranty

10/100 Base-T. TCP/IP & DHCP default.
IEEE-488.2
4.8k-115.2k baud, RTS/CTS flow

<90 W, 90 to 264 Vac, 47 to 63 Hz with PFC
FCC Part 15 (Class B), CISPR-22 (Class B)
8.57x3.5” x 13”7 (W x H x D)

<10 Ibs

One year on parts and labor

SRS Stanford Research Systems
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Single Sideband Phase Noise Spectra

SG384 Single Sideband Phase Noise vs Offset Frequency
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Phase Noise Spectra vs RF PLL Modes

To change the PLL mode, refer to the front panel CAL menu. See page 49 for more details.
PLL 1 is the default setting.

00,0 SG384 Phase Noise at 1 GHz vs RF PLL Mode
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-150.0
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Frequency Offset from Carrier (Hz)

SG386 Phase Noise at 1 GHz vs RF PLL Mode
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Typical Operating Characteristics  xviii

Typical Waveforms

Amplitude Modulation

1 E“|2DDdeiv sl 3 €”|2numwaiv S
Waveform 1isa 20 kHz carrier Jv = ) Jv = s
being amplitude modulated by
a 1 kHz sine wave. The top
trace is the rear panel
Modulation output, while the
bottom trace is the front-panel Ly i )
BNC output: ‘\
" I " L
Setup: I
Frequency 20 kHz J J I all ] M!\ hﬂ(\ ]
Amplitude BNC 1 Vep UUUU” “UU]H UUU” ”UU]H
Offset BNC ov
Modulation V ' U I ' U
Type_ A.M I YT ¥
Function Sine
Rate 1 kHz
Depth 100% Gl == ﬂlZDDusfdiv Mlﬂzan.aoznunus ﬂj ﬂ'Wi’
ON

Waveform 1: AM Modulation

FSK (Frequency Shift Keying)

In Waveform 2 the internal modulator is setto FM between 1 MHz and 3 MHz with a 100 kHz
square wave. The top trace is the rear panel Modulation output, while the middle and bottom traces
are the front panel BNC and Type-N outputs.

Setup: ) R~ ) 4 A~ 6 e~ )
Frequency 2 MHz .
Amplitude / /
BNC 1 Ve L | S S |
Type-N 2 Vpp

e e T VLN
acias - o W11 VR AAATALL LT RTIOA

N LA A
I e

o ®=|E| ﬂ|2.nuusxdiv MFI—SNJS‘ISESAS <|u|>| ﬂlﬁi’

Waveform 2: FSK Modulation
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XiX

Pulse Modulated Outputs

Waveform 3 is a 50 MHz carrier being pulse modulated with a 1 MHz, 300 ns pulse waveform.
The upper trace is the timing signal with the middle trace being the BNC output, and the lower
trace being the RF output. There are delays of 50 ns in the gating circuitry as shown.

Setup:
Frequency 50 MHz
Amplitude
Type-N 2 Vpp
BNC 2 Vep
Modulation
Type Pulse
Function  Square
Period 1us
Duty Factor 30%
ON

1),?,-"|1.uuwaw ﬁ 2)%‘|1.unwaw ﬁ 3)%12.00\&:“\; ﬂ 4),0-”
r’_'_ 1

L =E]

ﬂ|5u.u ns/div M il [198.047 ns

QP

Waveform 3: Pulse Modulated Output

Differential Clock Outputs (Option 1)

Waveform 4 shows the optional
rear panel clock outputs with the
frequency set to 100 MHz. The top
trace is front panel Type-N output
with the differential clock outputs
depicted by the lower traces. The
displayed transition times are
limited by the 1.5 GHz bandwidth
of the oscilloscope.

Setup:
Frequency 100 MHz
Amplitude
Type-N 1 Vep
Clock 1 Vpep
Offset Clock ov
Modulation Off

1) E,—“|500 it el ﬂ 2} E,—”|500 i Al ﬂ 3) ﬂ-”|suu i el ﬂ 4) ,U—”
e o

T TV TV

)

) )

)

oz

ﬂ|2.un neddiv M [t [2470ns

Waveform 4: Clock Outputs

T
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Typical Operating Characteristics XX

Typical Spectra

The following spectra show typical frequency domain performance for the SG380 series signal
generators:

Unmodulated Carrier

Waveform 5 shows a direct measurement taken on a spectrum analyzer with a 200 kHz span and
100 Hz RBW. The noise floor of the spectrum analyzer dominates over most of the 200 kHz span.

. Ref 8.0 dBm Spectrum
Setup: 1060
Frequency 1 GHz dB/
Amplitude Type-N 0 dBm
Modulation OFF

Spectrum Analyzer set for:
Center Frequency 1 GHz
Span 200 kHz
Resolution BW 100 Hz

fe L_—M/\N—.A.‘.-l
Free

CF 1.806080 GHz Span 200,008 kHz
Fes BW 108,000 Hz Foints 8741

Waveform 5: Unmodulated 1 GHz Output

Frequency Modulation with Modulation Index of 2.40477

Waveform 6 depicts a 50 MHz carrier frequency modulated at a rate of 10 kHz and a deviation of
24.0477 kHz, for a modulation index g = 2.40477. The carrier amplitude is proportional to the
Bessel function Jo(B) and has its

first zero at 2.40477, and thus| Ref .00 dBm Spectrum  Mir +1- S0 PAGBHOAMHz
suppresses the carrier. 10.00 -88.65dBm
dB/
Setup:
Frequency 50 MHz
Amplitude Type-N 0 dBm
Amplitude BNC  0dBm
Modulation
Type FM
Function  Sine
Rate 10 kHz 1
Dev 24.04 kHz *J NQJ““"‘
ON '—:rrig LMMWWMM ‘H\mm
e
CF 56,6008 MHz Span 200,088 kHz
Fes BH 580,008 Hz Points 2187

Waveform 6: 50 MHz with FM Carrier Suppressed
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1/Q Modulation (Option 3) by an Internal Noise Source

Option 3 allows 1/Q modulation for output frequencies from 400 MHz to 6.075 GHz. Two signal
sources may be used for modulation: the external | & Q inputs or an internal noise generator. The
external | & Q inputs are on the rear panel. The internal noise generator has adjustable noise
bandwidth from 1 Hz to 50

kHz. Waveform 7 is a 1 GHz Rf; _@@'@% Ll shectrun

carrier being modulated by dB/

the internal noise generator

with 1 kHz noise bandwidth.

Setup:
Frequency 1GHz
Amplitude
Type-N -10dBm
Modulation
Type 11Q _
Function Noise e
Dev (ENBW) 1.0 kHz CF 1.08008 GHz Span 10.888 kHz
ON Res BW 106,088 Hz Points 559

Waveform 7: 1/Q Modulation using internal noise source

Frequency offset of 1 kHz, 100% AM at 5 kHz

An unmodulated carrier at the spectrum analyzer’s reference frequency (1 GHz in this case)
appears as a single dot in the 1/Q plane. When the carrier frequency is offset, the single dot moves
in a circle about the center of the 1/Q plane. The pattern shown in Waveform 8 occurs when
the carrier amplitude is modulated with 100 % depth at a rate of five times the carrier
offset frequency (creating five

lobes). The symmetry of the lobes 1/Q Polar

indicates that there is no residual 136 &

phase distortion (AM to ®M @ m\/

conversion) in the amplitude

modulator. The narrow line of the

trajectory is indicative of low phase

and amplitude noise.

Setup: 0 & Origin
Frequency 1.000001 GHz o.00
Amplitude

Type-N 0dBm
Modulation

Type AM

Function Sine

Rate 5.0 kHz :

0,
peptn 100% [ Origin .06 Y

Waveform 8: 1/Q Polar plot of offset carrier with AM
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Quick Start Instructions 1

Quick Start Instructions

This is intended to help the first time users get started with the RF Signal Generator and to help verify its
functionality.

Connect the rear panel AC power to the AC mains (90 to 264 Vac, 47 to 63 Hz). Then:

1. Push the power button “in” to turn on the unit.
a. The model number will be briefly displayed
b. Then the firmware version and unit serial number
c. The unit will recall the its last operating state and begin operation

It is important to realize that the SG380 series signal generators resume operating with the same settings
which were active when the unit was last turned off. There is a simple way to preset the instrument to a
default state without changing any of the stored settings or the communications configuration: Notice that
there is a “shifted function” above each key in the NUMERIC ENTRY portion of the key pad. To initialize
the unit to its default settings, in the NUMERIC ENTRY section:

2. Press the [SHIFT] key
a. The SHIFT LED will turn “on”

3. Press the number [0] (whose shifted function is “INIT”)
a. The display shows” init. PrESS EntEr”

4. Press the “ENTER” key (lowest, rightmost key [Hz % dBmy])
a. The instrument will be set to its default state

The default setting displays the frequency (10 MHz) and sets the AMPL of the BNC and Type-N outputs
to 0 dBm (1 mW into 50 Q or 0.63 Vep). Two green LEDs indicate that both the BNC and the Type-N
outputs are active, and another LED shows that the modulation is “OFF”. The “LOCK” LED in the
REF/SYNTH section should be “ON” (as should the “EXT” LED if the unit is connected to an external
10 MHz reference.)

Connect the front panel outputs to an oscilloscope. The oscilloscope timebase should be set for 50 ns/div
and vertical sensitivity 200 mV/div with DC coupling and 50 Q input impedance. The displayed cycle
period should be 100 ns (2 divisions) and the displayed amplitude should be 630 mVee. (The displayed
amplitude will be twice that if the oscilloscope input is not set for 50 Q.)

Here are some things to try:

Change the frequency to 5 MHz by pressing [5] then [MHz Vep]
Press the SELECT [<1] key six times to select the 1 MHz digit
Press the ADJUST [A] key to increase the frequency

Press the [AMPL] key to display the power at the Type-N output
Press the ADJUST [A] key to increase the power by 1 dB

Press the [AMPL] key again to display the power at the BNC output
Press the [MHz Vep] key to change the units from dBm to Vee.
Press the ADJUST [A] key to increase amplitude by 0.100 V

NGO~ LWNE
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Introduction

Feature Overview

The SG380 series of RF Signal Generators consists of three models. Each instrument is
based on a new frequency synthesis technique which provides low phase noise, agile
modulation, fast settling and virtually infinite frequency resolution. (See Appendix A for
details on the Rational Approximation Frequency Synthesis technique.)

Each of the generators has two front panel outputs with overlapping frequency ranges.
The frequency resolution is 1 puHz at all frequencies. The front panel BNC output spans
DC to 62.5 MHz. The BNC output is DC coupled with an adjustable DC offset and
provides sine wave outputs from 1 mVgums to 1 Vrus.

The front panel Type-N connector provides outputs from 950 kHz to 2.025 GHz (for the
SG382), or 4.050 GHz (for the SG384), or 6.075 GHz (for the SG386). This AC coupled
output can provide power from -110 dBm to +16.5 dBm. A rear panel option extends the
frequency range of the SG384 or SG386 to 8.1 GHz.

The SG380 generators have extensive modulation capabilities. The front panel outputs
can be amplitude, frequency, phase or pulse modulated by internally generated waveforms
(sines, ramps, triangles, pulse and noise) or by external sources. A rear panel option allows
carrier frequencies above 400 MHz to be 1Q modulated by external sources with more
than 100 MHz of bandwidth.

The user interface provides single-key access to the most commonly adjusted synthesizer
parameters (frequency, amplitude, phase, modulation rate and modulation deviation.) In
addition, there are three standard communication interfaces (GPIB, RS-232 and LAN)
which allow for all instrument parameters to be remotely controlled.

To assist in the development of high speed digital devices, a rear panel option provides
differential clock outputs from DC to 4.05 GHz. These SMA outputs have 35 ps transition
times and can be set to standard logic levels including ECL, PECL, RSECL, CML and
LVDS.

The accuracy, stability and low phase noise of the SG380 series is supported by two
outstanding timebases. The standard timebase uses a 3™ overtone, SC-cut ovenized
10 MHz resonator. In addition to its remarkable stability (<0.002 ppm 0° to 45°C), and
low aging (<0.05 ppm/yr), this oscillator is responsible for the low phase noise close to
carrier (-80 dBc/Hz at 10 Hz offset from a 1 GHz carrier) and its short term stability (1:10
11 1s root Allan variance).

An optional rubidium timebase reduces the frequency aging to <0.001 ppm/yr. This
timebase (a SRS PRS10 rubidium frequency standard) also improves the frequency
stability to <0.0001 ppm over 0° to 45°C.

The 10 MHz output from the internal timebase is made available on a rear panel BNC
connector. The user can also provide a 10 MHz timebase via a rear panel external timebase
input.
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Front-Panel Overview

Parameter Display Units Display
A A

4‘,5& STANFORD RESEARCH SYSTEMS I MODEL SG384 1 DC to 4.05 GHz SIGNAL GENERATOR

405

GHz  MHz  kHz @ Hz
dBm O Vgws ' Vep OV

r
L

PHASE

Mrr
oo

AMPL

Mrr
oL

MOD RATE

rr
ooy

DEVIATION

mrr
g

PERIOD

DEG © % ps  ©ms

® FREQ OFFSET AM DEPTH WIDTH DUTY FACTOR STEP SIZE

N OUTPUTS [N @ MODULATION @ SELECT / ADJUST IR @ @ SHIFT [ NUMERIC ENTRY IR @ STATUS I
DG 10625 MHz CANCEL ns REF / SYNTH
-~ OoN ON/
- h\ ®OFF OFF A r SHIFT sT0 RCL Aok GHz © BxT
i (e ))—e PACE. | DEG 5 I6ET
s\ /L L LU o Q |> CAL REL) =0 PRBS STEPSIZE  Jis INTERFACE
~— OFM ® . MH
oM o~ vV +- 7 8 9 Ve o e
950 kHz to 4.05 GHz ) - © ACT
— @SWEEP @ 1 RF ON RF OFF NET GPIB RS-232 DATA ms ® ERR
~ OPULSE  ®NOSE | | rreq  pHASE | AMP kHz
AC —e | ®uaoPT) ®EXT® - 4 5 6 Vevs | @l POWERI
o INIT TIMEBASE STATUS  LOGAL ENTER | === onsTey L
MOD MOD MOD MOD DC 0 1 2 3 Hz %
TYPE FCN RATE 7| | DEV OFFS dBm O
410 8 GHz (REAR) -0
) PULSE PERIOD PULSE WIDTH OR UU\“/ g
L Shift Unit
Key Keys
T T I V I
Main Modulation Parameter Numeric Entry Power
Outputs Modes Selection and and and
Adjustment  Secondary Parameters  Status

Figure 1: The SG384 Front Panel

The front panel operation of each SG380 series RF Signal Generator is virtually the same,
with the only substantial difference being the model number and the maximum operating
frequency.

The front panel is divided into seven sections: Parameter Display, Units Display,
OUTPUTS, MODULATION, SELECT/ADJUST, NUMERIC ENTRY, and STATUS.

The power switch is located in the lower right corner of the front panel. Pushing the switch
enables power to the instrument. Pushing the switch again places the instrument in stand-
by mode, where power is enabled only to the internal timebase.

Parameter and Units Display

The front panel has a sixteen digit display showing the value of the currently displayed
parameter. The LEDs below the display indicate which parameter is being viewed. Error
messages may also appear in the display, briefly.

The Units Display highlights the units associated with a parameter. Note that a given
parameter may have multiple views. For example, the RF output amplitude may be
viewed in units of dBm, Vrums, or Vpp.
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Main Output

These are the synthesizer’s main signal outputs. Two types of connectors are provided due
to the bandwidths covered by the instrument.

@ OUTPUTS IR

DC to 62.5 MHz

av

DC S

& ()| Bne
50 Q

950 kHz to 4.05 GHz

o -0 |  N-Type

50Q

Doubler Indicator
(SG384 Option 2)

4 to 8 GHz (REAR) —@

A ol
Output Status LEDs

BNC Output

Signals on this connector are active for frequency settings between DC and 62.5 MHz.
The amplitude may be set independently for levels from 1 mVgms to 1 Vrus (47 dBm to
13 dBm). Increase amplitude setting of 1.25 Vrwms (14.96 dBm) are allowed with relaxed
signal specifications. Additionally, the BNC output may be offset by + 1.5 Vpc, however
non-zero offsets will reduce the maximum amplitude setting. The BNC output is protected
against externally applied voltages of upto + 5 V.

Type-N Output

Signals on this connector are active for frequency settings between 950 kHz
and 2.025 GHz, 4.050 GHz, or 6.075 GHz (for the SG382, SG384 and SG386
respectively). The output power may be set from —110 dBm to 16.5 dBm (0.7 puVrus t0
1.5 Vrwms). The maximum output power is reduced by 3.50 dB/GHz above 3 GHz for the
SG384, or by 3.25 dB/GHz above 4 GHz for the SG386. The Type-N output is protected
against externally applied voltages of up to 30 Vpc and RF powers up to +25 dBm.

Indicators

Three LEDs are used to indicate which of the outputs are active: BNC, Type-N, and the
4 to 8 GHz (REAR) Doubler. (There is no doubler option available for the SG382). The
Doubler LED is lit only when Option 2 is installed and when the frequency is greater than
4.05 GHz (for the SG384) or above 6.075 GHz (for the SG386).
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Modulation Modes

The Modulation section displays the present modulation state and enables the user to
control both the type and function of the modulation.

The [ON/OFF] key enables modulation.

The [MOD TYPE] key allows selection of the type of modulation (via the ADJUST A
and V keys). The types of modulation available are AM, FM, ®M, Sweep, and Pulse. IQ
modulation from an internal noise generator, or from external sources, is available as an
option.

The [MOD FCN] key allows the selection of the modulation waveform (via the ADJUST
A and V keys). The available waveforms include sine, ramp, triangle, square wave, and
noise.

The rear panel external modulation input can also be used in AM, FM, ®M or Pulse
modulations. When the external source is selected, the signal level is monitored. If the
external source exceeds operational limits the overload LED turns on and remains on until
the condition is removed.

Ml MODULATION I
OON on | Enable
® OFF OFF
Amplitude ® AM (S AV Sine
Frequency OFM e . Ramp
Phase | @ 0M o~ Triangle
Sweep @®SWEEP @ .M Square

Pulse/Blank @®PULSE @ NOISE Noise
I/Q (Optional) @ /Q(OPT) @ EXT @ | External (Overload)

Type | wee  ron | Waveform
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Parameter Selection and Adjustment

@ SELECT/ADJUST IR
/N :
Select . < Adjust
< >
Keys -~ Keys
[Shift] Enable aF On -
RF Outputs FREQ PHASE AMPL Main
Parameter

MOD MOD DC
RATE DEV OFFS Keys

PERIOD OR ENBW PULSE WIDTH OR DUTY

Display Navigation

The SELECT/ADJUST section determines which main parameter is shown on the front
panel display. The six basic displays for viewing and modifying instrument settings are
shown in Table 1. Each display is activated by pressing the correspondingly labeled key.

Table 1: Main Parameter Keys

Label Value Shown in Main Display When Pressed
FREQ Frequency (fc)

PHASE Phase
AMPL Amplitude — sequences through outputs

DC OFFS Offset — sequences through the outputs

MOD RATE Modulation Rate (Pulse Period or ENBW)
MOD DEV Modulation Deviation (Pulse Width or Duty)

For Parameter menus with multiple items, repeatedly pressing the Parameter key allows
cycling through all of its parameters. For example, in the default configuration multiple
key presses of the [AMPL] key will cycle through the various available outputs BNC,

Clock, and Type-N.

Some of the parameters will have a blinking digit (the cursor). The cursor indicates which
digit will be modified when the ADJUST A and V keys are pressed. The SELECT <
and > keys allow adjusting the cursor for the desired resolution. The step size may also
set using a shifted function and a numeric entry (to set channel spacing, for example.)

SRS Stanford Research Systems
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Numeric Entry and Secondary Parameters
@ © SHIFT [ NUMERIC ENTRY IR

CANCEL ns
BACK GHz
SPACE DEG
CAL REL® =0 PRBS STEP SIZE us
MHz
+/- 7 8 9 i
NET GPIB RS-232 DATA ms
kHz
¢ 4 5 6 VRMS
INIT TIMEBASE STATUS. LOCAL ENTER
Hz o/o
0 1 2 3 |2
| /
AN /S /
} |
Numeric Unit

Keypad Keys

This section is used for changing the currently displayed numeric parameter directly. A
parameter is entered numerically and completed by pressing any of the unit keys.
Corrections can be made using the BACK SPACE or the entire entry may be aborted by
pressing the CANCEL key.

For example, to set the frequency to 1.0001 GHz, press the [FREQ] key followed by the
key sequence of [1][«][O][O0][0][1][GHZz].

This section also allows access to secondary (or “Shifted””) functions. The secondary
functions are listed above the key in light blue text. A secondary function is accessed by
first pressing the SHIFT key (indicated by the SHIFT LED being on) followed by pressing
the desired secondary function key.

For example, to set the incremental value for frequency to 12 kHz press [FREQ] [SHIFT]
[9 (STEP SIZE)], followed by the sequence [ 1] [ 2 ] [kHz].

Numeric or SHIFT entries may be CANCELed at any time by pressing the SHIFT key.

Stepping Up and Down

Most instrument settings can be stepped up or down by a programmed amount. The
blinking digit identifies the current cursor position and step size. The cursor shows the
digit that will change if the parameter is incremented or decremented via the ADJUST
keys. Pressing the ADJUST A (V) key causes the displayed parameter to increment
(decrement).
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Step Size

Pressing the ADJUST A and V keys increments or decrements the value of the selected
digit on the numeric display (to change the selected digit use the SELECT <land [> keys).
To view the step size use SHIFT [ 9] (STEP SIZE).

The step size can be changed using the numeric keypad followed by the appropriate unit.
To set the step size to an arbitrary value use SHIFT [ 9 ] and enter the desired step size
followed by the appropriate unit type. For example, to change the frequency’s step size to
1.25 MHz, first press [Shift] then [ 9 ] followed by 1.25 and finally the [MHZz] unit key.
When the cursor is changed to another digit (using the SELECT <] or [> keys) the step
size returns to its default value.

Store and Recall Settings

The [STO] and [RCL] keys are for storing and recalling instrument settings, respectively.
Instrument settings include modulation configuration and all associated step sizes. Up to
nine different instrument settings may be stored in the locations 1 to 9. To save the current
settings to location 5, press the keys [STO], [5], [ENTER], sequentially. To recall
instrument settings from location 5, press the keys [RCL], [5], [ENTER] sequentially.
Note: the INIT key is used to recall default instrument settings. See Default Factory
Settings in the Operations chapter for additional details.
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Secondary Functions
@ O SHIFT I I

CANCEL

CAL REL$ =0 PRBS STEP SIZE

NET GPIB RS-232 DATA

INIT TIMEBASE STATUS LOCAL ENTER

Many of the keys in the NUMERIC ENTRY section have secondary (or SHIFT) functions
associated with them. The secondary functions are listed above the keys. The [ 5] key, for
example, has RS-232 above it. The meaning of the secondary functions is summarized in

Table 2.
Table 2: Secondary Functions
Label Primary Function Description
Key
CAL +/- Adjust the timebase, and selects the PLL filter mode
REL @ =0 7 Er?; zes the current phase to be 0 degrees and displays
Allows access to the length of the Pseudo-Random
PRBS 8 .
Binary Seguence generator
STEP SIZE 9 Set the incremental value used by the ADJUST keys
NET . Configure the Ethernet interface
GPIB 4 Configure the GPIB interface
RS-232 5 Configure the RS-232 interface
DATA 6 Dlsplay_the most recent data received over any of the
remote interfaces
INIT 0 Load default instrument settings
TIMEBASE 1 Displays the installed timebase and its status
STATUS 2 View TCP/IP (_Ethernet), error, or instrument status,
as well as running Self-Test
LOCAL 3 ﬁzdt: local. Enables front panel keys if in remote

A more detailed description of each of the secondary functions is given in the Secondary
Functions section of the Operation chapter.
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The secondary functions can only be accessed when the shift mode is active, which is
indicated by SHIFT LED in the main display. The SHIFT mode can be toggled on and off
by pressing the [SHIFT] key. For example, to configure the PRBS length, press [SHIFT]
[ 8] to access the PRBS secondary function.

For menu items with multi-parameter settings, the SELECT <] and [> keys allow selection
of the various menu items. The ADJUST A and V keys may be used to modify a
parameter. For example, the first option in the NET menu is TCPIP ENABLE/DISABLE.
Use the ADJUST A and V keys to change the setting as desired. Then press SELECT >
to move to the next option which is DHCP ENABLE/DISABLE. Continue pressing the
SELECT D> until all TCPIP settings have been configured as desired.

Cancel

The [SHIFT] key also functions as a general purpose CANCEL key. Any numeric entry,
which has not been completed, can be canceled by pressing the [SHIFT] key. Because of
the dual role played by the SHIFT key, the user may have to press [SHIFT] twice to
reactivate SHIFT mode. The first key press cancels the current action, and the second key
press re-activates SHIFT mode.

Power and Status

The Power and Status section encompass the power switch and displays the status of the
timebase and remote interface(s):

Status Indicators

M STATUS B REF / SYNTH
REF / SYNTH In the upper right portion of the front panel are two groups of LED
© EXT indicators. The upper group is labeled REF / SYNTH and indicates
O LOCK the status of the internal timebase. The EXT LED indicates that the

INTERFACE instrument has detected an external 10 MHz reference at the timebase
© REM input BNC on the rear panel. If detected, the instrument will attempt
to lock its internal clock to the external reference.
O ACT
ERR The LOCK LED indicates that unit has locked its internal frequency
synthesizer at the requested frequency. Normally this LED will only
@l POWERIR extinguish momentarily when the frequency changes or an external

timebase is first applied to the rear input. If the LED stays off, it
indicates that the signal generator may be unable to lock to the
external timebase. This is most commonly caused by the external
frequency being offset by more than 2 ppm from 10 MHz.

- ON/STBY M

PN

O

INTERFACE

The lower group of LED indicators is labeled INTERFACE. These LEDs indicate the
current status of any active remote programming interface (Ethernet, RS-232, or GPIB).

The REM (remote) LED turns on when the unit is placed in remote mode by one of the
remote interfaces. In this mode, all the front panel keys are disabled and the instrument
can only be controlled via the remote interface. The user can return to normal, local mode
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by pressing the [3] key (also labeled [LOCAL]). The ACT (activity) LED flashes when a
character is received or sent over one of the interfaces. This is helpful when
troubleshooting communication problems. If a command received over the remote
interface fails to execute due to either a parsing error or an execution error, the ERR (error)
LED will turn on. Information about the error is available in the STATUS secondary
display.

POWER
The power switch has two positions: STANDBY (button out) and ON (button in).
In STANDBY mode, power is only supplied to the internal timebase and the power

consumption will not exceed 25 watts. In ON mode, power is supplied to all circuitry but
the power consumption will not exceed 90 watts.
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Rear-Panel Overview

Optional Optional
AC Power Input Clock Ouputs Doubler
——— / : / : \

AC POWER: 90 to 264 VAC, 47 TO 63 Hz, <90 W DANGEROUS VOLTAGES INSIDE / NO USER SERVICEABLE PARTS
INSIDE / SEE MANUAL FOR ADDITIONAL SAFETY NOTICES

MODEL SG384 DC to 4.05 GHz CLOCKS 4 -8 GHZ I DC ouT
SET AMPL & OFFS RF OUT =500
TERMINATE BOTH IN 500 SET AMPL praphech

SRS SIG GEN —out +ouT AUAC 500 20 mA MAX

B | © ©.©
OPT 1 OPT 2

© OPTION 4: (Rb) IN I /Q MOD I OUT
[

| ] Q
OSDQO Osnﬂo
QOPT 3

TIMEBASE

DEFAULT DCE/115.2K/Nig1 ouT|| In
ooy
IMnnnnnnnnnn o o
100 ko

10 MHz 1D MH +1VOR
'SEE GPIB MENU SEE RS-232 MENU SEE NET MENU 0.5t0 3.0 Vyp 2to 5VFL|L5E 3.3V PULSE

ETHERNET

Optional I/Q Modulation

. \ X 74— /
Remote Interfaces Timebase Modulation
GPIB, RS-232, 10/100 Base-T Input / Output Input / Output

Figure 2: The SG384 Rear Panel

The rear panel provides connectors for AC power, remote computer interfaces, external
frequency references, and various additional options.

AC Power

Connect the unit to a power source through the power cord provided with the instrument.
The center pin is connected to the chassis so that the entire box is earth grounded. The unit
will operate with an AC input from 90 to 264 V, and with a frequency of 47 to 63 Hz. The
instrument requires 90W and implements power factor correction. Connect only to a
properly grounded outlet. Consult an electrician if necessary.

Timebase

10 MHz IN

This input accepts an external 10 MHz reference. The external reference should be
accurate to at least 2 ppm, and provide a signal of no less than 0.5 Vepe while driving a
50 Q impedance. The instrument automatically detects the presence of an external
reference, asserting the front panel EXT LED, and locking to it if possible. If the unit is
unable to lock to the reference, the LOCK LED is turned off.

10 MHz OUT

The instrument also provides a 10 MHz output for referencing other instrumentation to
the internal high stability OCXO or optional Rubidium Timebase.
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Remote Interfaces

The instruments support remote control via GPIB, RS-232, or Ethernet. A computer can
perform any operation that is accessible from the front panel. Programming the instrument
is discussed in the Remote Programming chapter. Please refer to the respective Remote
Programming Configuration section before attempting to communicate with the signal
generators via any computer interface.

GPIB

The signal generators have a GPIB (IEEE-488) communications port for communications
over a GPIB bus. The instruments support the IEEE-488.1 (1978) interface standard. It
also supports the required common commands of the IEEE-488.2 (1987) standard.

RS-232

The RS-232 port uses a standard 9 pin, female, subminiature-D connector. It is configured
as a DCE and supports baud rates from 4.8 kb/s to 115 kb/s. The remaining communication
parameters are fixed at 8 Data bits, 1 Stop bit, No Parity, with RTS/CTS configured to
support Hardware Flow Control.

Ethernet

The Ethernet uses a standard RJ-45 connector to connect to a local area network (LAN)
using standard Category-5 or Category-6 cable. It supports both 10 and 100 Base-T
Ethernet connection and a variety of TCP/IP configuration methods.

Modulation

IN

External modulation is applied to this input. The input impedance is 100 kQ with a
selectable input coupling of either DC or AC (4 Hz roll off).

For analog modulations (AM, FM, ®M), a signal of +1 V will produce a full scale
modulation of the output (depth for AM or deviation for FM and ®M). It supports
bandwidths of 100 kHz and introduces distortions of less than —50 dB.

For Pulse/Blank modulation types, this input is used as a discriminator that has a fixed
threshold of +1 V.

ouT

This output replicates the modulation waveform and has a 50 Q reverse termination. When
using the internal source for AM, FM, and ®M, it provides a waveform determined by the
function and rate settings with an amplitude of +1 Ve into a high impedance. During
external analog modulation, this output mirrors the modulation input.

For Pulse modulation, the output is a 3.3V logic waveform that coincides with the gate
signal.

SRS Stanford Research Systems SG380 Series RF Signal Generators



Introduction 15

Rear-Panel Optional Outputs

Two rear panel options are available on the SG382: a high speed clock outputs and 1Q
modulator inputs for the Type-N output. In addition, a frequency doubler for extending
the frequency output to 8.1 GHz is available for the SG384 and SG386.

Option 1: Clock Outputs

The clock outputs provide a digital representation of the synthesized signal for frequencies
up to 4.05 GHz on a pair of SMA type connectors. The outputs are differential signals
with transition times of 35 ps (20 % to 80 %). They are adjustable for amplitudes from
0.40to 1.00 V, offsets of +£2 V, with a resolution of 5 mV. The amplitude and offsets are
set with the front panel AMPL and DC OFFS keys.

For frequencies above 62.5 MHz (93.75 MHz for the SG386), the jitter on the clock
signals will be less than 300 fs with a measurement bandwidth of 5 kHz to 5 MHz. For
frequencies below 62.5 MHz (93.75 MHz for the SG386) the rms jitter will be less than
0.01 % x U.I (Unit Interval).

Option 2: 8 GHz Frequency Doubler

This option extends the frequency range to 8.1 GHz with power levels of up to 16.5 dBm.
A DC output port is available for providing biasing of external circuits. Both of these
signals use SMA type connectors.

RF OUT

This output is operational for frequencies from 4.05 to 8.1 GHz (on the SG384) or
6.075 GHz to 8.1 GHz (on the SG386). This output is AC coupled and is adjustable over
a range of —10 to +16.5 dBm. The frequency is set with the front panel FREQ key and the
amplitude is set with the front panel AMPL key. The RF output supports FM, ®M, and
SWEEP modulation.

DC OUT

This output provides DC voltage which is settable over a + 10 V range with 5 mV of
resolution. Output currents should be limited to £ 20 mA. The output voltage is set via the
front panel DC OFFS key.

Option 3: I/Q Modulator

This option allows 1/Q modulation on the front panel Type-N RF output for output
frequencies above 400 MHz. Either an external source or the internal noise source may be
selected via the MOD FCN key in the front panel MODULATION section.

/Q IN

These inputs accept signals of +0.5 V, corresponding to full scale modulation, and have
50 Q input impedances. Both inputs support signal bandwidths from DC to 100 MHz.

/IQ OUT

These outputs duplicate the 1/Q modulation waveforms (internally or externally). All 1/Q
signals utilize BNC connectors located on the rear panel.
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Operation

Introduction

The previous chapter provided an overview of the instrument’s features. This section
describes the setting of the frequency, phase, amplitude, offset as well as the details of
modulation, storing and recalling setups, and configuration of the computer interfaces.

Power-On

At power on, the unit will briefly display the model number followed by the firmware
version and the unit serial number. When power on initialization has completed, the
instrument will recall the last operational settings from nonvolatile memory.

The instrument continuously monitors front panel key presses and will save the current
instrument settings to nonvolatile memory after approximately five seconds of inactivity.
To prevent the nonvolatile memory from wearing out, the unit will not automatically save
instrument settings that change due to commands executed over the remote interface. The
remote commands *SAV (*RCL) may be used to explicitly save (recall) instrument
settings over the remote interface, if desired. (See the Remote Programming section for
more information about these commands.)

The signal generator can be forced to revert to factory default settings. This is
accomplished by power cycling the unit with the [BACK SPACE] depressed. All
instrument settings, except for the remote interface configurations, will be set back to their
default values. All calibration bytes will be reset to the values set at the most recent
calibration. See the Factory Default Settings section for a list of default settings.

Setting Parameters

The SELECT/ADJUST section determines which parameter is shown in the main front

panel display. The six keys for selecting the display of the main instrument settings are

shown in Table 3. Each display is activated by pressing the corresponding labeled key.
Table 3: Main Display Parameters

SELECT Key | Displayed Value

FREQ Frequency (carrier or center frequency if modulating)
PHASE Phase of BNC or Type-N outputs

AMPL Amplitude or Power — Type-N, BNC, Clock, Doubler
DC OFFS Offset — BNC, Clock, Rear DC Output

MOD RATE Modulation Rate, Pulse Period or noise bandwidth
MOD DEV Modulation Deviation, Pulse Width or Duty Factor
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Frequency

FREQI

Pressing [FREQ] displays the output frequency and turns on the FREQ LED. The
frequency may be entered in any of the following units: GHz, MHz, kHz, or Hz. For
example, to set the frequency to 5 MHz press the [FREQ] key then press [5] [MHZz]. The
frequency resolution is 1 pHz at all frequencies. The units for the displayed frequency
may be changed by pressing the desired unit key. For example, to change the display from
units of MHz to Hz simply press the [Hz] key.

The frequency setting determines which outputs may be active at any given time. The
green LED next to the front panel outputs indicate which outputs are enabled. (The output
is also “off” if its amplitude is set below the minimum amplitude for the output.) None of
the outputs operate across the entire frequency range. Table 4 shows the frequency ranges
for each output connector for all models in the series.

Table 4: Frequencies of Operation

Model SG382 SG384 SG386

Front BNC DC-62.5 MHz DC-62.5 MHz DC-62.5 MHz
Type-N 950 kHz to 2.025 GHz | 950 kHz to 4.050 GHz | 950 kHz to 6.075 GHz
Rear SMA Clocks | DCto 2.025 GHz DC to 4.05 GHz DC to 4.05 GHz

Rear SMA Doubler | Not available 4.05t08.10 GHz 6.075 t0 8.10 GHz
Phase

PHASEI

Pressing [PHASE] displays the output’s phase and turns on the display PHASE LED.

The phase is displayed in degrees and is adjustable over + 360°. If the phase adjustment
exceeds 360°, the phase is displayed modulo 360°. The displayed phase is set to 0°
whenever the output frequency is changed.

The phase resolution depends upon the current setting of the frequency. For the
frequencies up to 100 MHz the phase resolution is 0.01°, with reduced resolution for
higher frequencies. Table 5 shows the phase resolution verses frequency:

Table 5: Phase Resolution

Frequency Range Phase Resolution
DC to 100 MHz 0.01°
100 MHz to 1 GHz 0.1°
1 GHz t0 8.1 GHz 1.0°
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Rel Phase

In many situations it is useful to be able to define the present phase setting as 0°. The
REL ®=0 function ([SHIFT] [7] keys) will “REL” the phase display to zero without any
change of the output’s phase.

SHIFT

When you change the phase setting, you change the phase of all outputs from the
synthesizer. This sometimes makes it difficult to see that you have done anything at all.

Phase adjustments are usually only made when there are more than one signal source in
a measurement situation. For example, if you have two RF synthesizers, each connected
to the same external 10 MHz timebase and set to the same frequency, you will be able to
see their relative phase by viewing them simultaneously on an oscilloscope or by
applying them both to a mixer and measuring the mixer’s IF output.

HiH

You can also see phase changes (for frequencies which are a multiple of 10 MHz) by
viewing the signal on an oscilloscope while triggering the oscilloscope from the rear
panel 10 MHz timebase output.

You can also see the phase adjustment by viewing the RF signal on a polar display of a
vector signal analyzer. (It will be important that the vector signal analyzer and the RF
synthesizer share the same timebase.)
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Amplitude and Power

AMPLI

Pressing [AMPL] displays the output amplitude or power and turns on the “AMPL” LED.

The amplitude has a value for each of the installed outputs, and repeated pressing of
[AMPL] sequences through the amplitude for each output (Type-N, BNC, Clock, and RF
Doubler). Note however, that only those outputs that are active for the current frequency
setting will be accessible. If an output is set below its minimum value it will be disabled.
This is indicated on the display as “off” and by extinguishing the LED which is next to
the output.

All amplitudes (except for clock) may be displayed in units of dBm, Vrwms, or Vep, with
clock being restricted to Vep. All stated values assume a load termination of 50 Q. Output
amplitudes will (approximately) double if not terminated.

The units used for the displayed power or amplitude may be changed with a single key
press. For example, if the Type-N output power is displayed as 0.00 dBm, pressing the
[Vrus] key will display 0.224 Vrus and pressing the [Vee] key will display 0.632 Vep.
Table 6 lists the range for the various units of the outputs:

Table 6: Output Power Ranges

Output

Power

Amplitude (Vrvs) | Amplitude (Ver)

Front Type-N 1@

-110 dBm — +16.5 dBm

0.707 4 — 1.50 Vrvs | 24— 4.24 Ve

Front BNC @)

-47 dBm — +13 dBm

0.001 — 1.000 Vrms | .0028 — 2.82 Ve

Rear Doubler ¥

-10 dBm — +13 dBm

0.0707 — 1.000 Vrwms | 0.200 — 2.82 Ve

Rear Clocks

N.A.

N.A. 0.40 Vpp — 1.00 Ve

(1) For the SG384 the maximum power is reduced by 3.50 dB/GHz above 3 GHz. (The
maximum power available at 4 GHz is 13 dBm.)

(2) For the SG386 the maximum power is reduced by 3.25 dB/GHz above 4 GHz. (The
maximum power available at 6 GHz is 10 dBm.)

(3) The AMPL of the BNC may be set as high as 1.25 Vrums (+14.96 dBm), with reduced
distortion specifications, provided that the BNC DC offset is set to 0 V.

(4) The maximum specified power from the rear panel SMA doubler output is reduced to
+7 dBm above 7 GHz. Over range power up to 16.5 dBm may be achieved at lower

frequencies.
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DC Offset

DC
OFFS

Pressing [DC OFFS] displays output offset voltages and turns on the display OFFSET
LED.

On the front panel, only the BNC output has a settable DC offset. The Type-N RF output
is AC coupled and so has no DC offset setting.

There are two rear panel options which also use DC offset settings: The DC offset on the
differential clock outputs (Option 1) and the DC OUT bias source (which is included with
Option 2, the RF doubler).

All three DC offsets are accessed by pressing the [DC OFFS] key repeatedly. The DC
offsets for the front panel BNC, the rear panel differential clock outputs, and the rear panel
DC OUT bias source are always accessible and active (independent of the frequency
setting).

All DC offsets are displayed in Vpc. Table 7 gives the DC offset range for the various
outputs:

Table 7: Offset Range

Output DC Offset Range
Type-N N/A

BNC +1.5V
Rear DC Offset +10V
Clock +2V

The BNC output will support offsets up to 1.5V. The BNC's output is very linear over
+1.9V while driving a 50 Q load. To maintain low distortion of AC signals in the presence
of a DC offset it is necessary to reduce the amplitude of the AC signal. The output
provides 13 dBm (2.828 Vpp) at no offset, and is reduced linearly to 0 dBm (0.632 Vep)
for offsets of +1.5 V. Table 8 shows the allowed amplitude (or power settings) for the
BNC output for various DC offsets:

Table 8: BNC Output vs. DC Offset

BNC DC Offset | Max Output (Vep) | Max Output (Vrms) | Max Output (dBm)
0.00V 2.83 Vpp 1.00 Vrums 13.01 dBm
+0.25V 2.46 Vpp 0.871 Vrws 11.81 dBm

+0.50 V 2.10 Ve 0.741 Vrws 10.41 dBm
+0.75V 1.73 Vpp 0.612 Vrws 8.75 dBm

+1.00 V 1.37 Vpp 0.483 Vrwis 6.69 dBm

+1.25V 0.998 Vpp 0.353 Vrwis 3.97 dBm

+1.50 V 0.634 Vpp 0.224 Vrus 0.02 dBm
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RF ON/RF OFF

These are shifted functions of the [FREQ] and [AMPL] keys, respectively. Press the
[SHIFT] key (which lights the SHIFT LED) followed by the [AMPL] key to turn the RF
SHIFT “off”, and press the [SHIFT] key followed by the [FREQ] key to turn the RF “on.

The RF ON and RF OFF key presses cause a momentary display of “rf on” / “rf off” on
FREQ the main display, and the status LEDs for the outputs are set or cleared accordingly.

The [RF OFF] turns off all RF outputs, while setting the clock output to a static “off”
state (+OUT to “low”, —OUT to “high”). When an output is selected that is “off” the
display will indicate the off status. For example, selecting the Type-N amplitude would
SHIFT display “ntype off” on the main display.

The [SHIFT] [RF ON] returns all RF outputs to their previously active levels.
AMPL

HHEHIH
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Modulation and Sweeps

Introduction

This section describes the instrument’s modulation capabilities. The SG380 series signal
generators have powerful and flexible built-in modulation functions, capable of AM,
FM, ®M, frequency sweeps, Pulse, and 1/Q modulation.

The modulation waveform may be an internally generated sine wave, square wave,
pulse, ramp, triangle, noise, or, may be externally sourced via a rear panel BNC input. A
rear panel BNC connector outputs the modulation waveform with a full scale range of
+1.00 V.

In addition, signal generators with Option 3 have wideband I-Q modulation. The rear
panel BNC 1-Q modulation inputs and outputs have >100 MHz bandwidth, £0.5 V full
scale range, and 50 Q impedance.
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Modulation Section

This section controls the modulation of the front panel Type-N and BNC outputs and can
provide FM, ®M, Sweep modulation for the optional rear panel doubler output to
8.10 GHz. The modulation is turned “on” or “off”, and the modulation type (AM, FM,
etc.), and the modulation function (sine, ramp, etc.), are selected in this section.

onv/ I Modulation On/Off

OFF The [ON/OFF] key toggles the modulation on/off and the current state is reflected by the
MODULATION ON/OFF LEDs. Make sure that modulation is “OFF” if you want a CW
(unmodulated) output for the signal generator. If the signal generator ever manifests
“unexpected behavior” check the modulation status: Unintentionally enabling the
modulation will give unexpected results.

5

oD Modulation Type

TYPE|l] The [MOD TYPE] key allows the selection of which type of modulation will be applied
to the synthesizer's output. The ADJUST A V keys are used to select the desired
modulation type and the current selection is indicated with an LED. The types of
modulation available are AM, FM, ®M, Sweep, and Pulse. Optional 1/Q modulation is
also available if Option 3 is installed.

B

— Modulation Function

FNC The [MOD FCN] key selects one of the various functions used as the modulation
waveform. The ADJUST A V keys are used to select the desired modulation function.
The current selection is indicated with an LED.

o

For all modulation types the rear panel external modulation source may be used. When
Option 3 is installed, the 1/Q modulation supports separate inputs for the | and Q signals.

Not all modulation types support all modulation functions. Table 9 shows which
modulation types support which functions:

Table 9: Modulation Type vs. Function

. 2 @ ©

Function o g— S~ 8 c

Type » | g€ =z 2 £
=@ [

AM/FM/ ®M v v v v v v

Sweep v v

Pulse v v v

1/Q (Optional) v v
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Modulation Rate
The [MOD RATE] and [MOD DEV] keys are paired in operation and their parameters

[ MmoD depend upon the current modulation type and function settings.
RATEI

Pressing [MOD RATE] displays the modulation rate associated with the current
modulation type and turns on either the MOD RATE (for AM/FM/PM and sweep) or the
PERIOD (for pulse/blank) LEDs.

For the standard (AM/FM/®M) and sweep modulation types, this parameter is the
frequency of the applied modulation waveform. The allowable range depends on both the
type of modulation and the frequency selected.

For pulse modulation, this selects the period of the pulses which modulate the carrier. The
pulse period is settable in 5ns increments from 1 ps to 10 s.

For 1/Q noise modulation (available with Option 3) this key sets the equivalent noise
bandwidth (ENBW) of the internal generated noise source. The ENBW may be set from
1 pHz to 500 kHz.

Modulation Deviation

Pressing [MOD DEV] displays the deviation of the current modulation function.

. Depending on the modulation type, either the MOD DEV, AM DEPTH, WIDTH, or
MOD I DUTY FACTOR is displayed.
DEV

During AM modulation, the AM depth is displayed and corresponds to the peak
percentage of the output envelope deviation. For example, if the amplitude is set to 1 Vep
and the AM DEPTH is set for 50%, the amplitude envelope would span from 0.5 V to
15V.

During FM and sweep modulations, the deviation corresponds to the peak frequency
excursion applied to the carrier. For example, if the carrier is set to 1.1 MHz and the
deviation is set to 0.1 MHz, the carrier will span between 1 MHz and 1.2 MHz.

During ®M modulation, the deviation corresponds to the peak phase excursion applied to
the carrier. For example, if the deviation is set to 10°, then the carrier’s phase deviation
will span +10°.

During pulse/blank modulation, deviation allows the pulse width or duty factor to be
changed. This parameter may be either a time (“t on” for pulse or “t_off” for blank) or a
duty factor. For example, for a 1 s pulse period, a width of 500 ns or a duty factor of 50%
would be equivalent, and result in the output being on for 50% of the 1 us period.
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Modulation Waveform Generator, Inputs and Outputs

The instrument’s modulation capabilities include both internal and external modulation
sources. The modulating waveform is replicated on the rear panel Modulation Output
connector.

Linear Modulation

For AM /FM / ®M, and Sweep, the modulation source can be either the internal generator
or the rear panel external modulation input.

The internal modulation source is capable of generating sine, ramps, triangular, or square
waves, at frequencies of up to 500 kHz. The instrument limits the modulation rate to 50
kHz for carrier frequencies above 62.5 MHz (93.75 MHz for the SG386).

The rear panel external modulation input supports bandwidths of 500 kHz, but the
modulation bandwidth is limited to 100 kHz for fc greater than 62.5 MHz (93.75 MHz for
the SG386). The sensitivity is set such that a 1 V signal results in a full scale deviation
(depth) in the output. For example: in ®M, if the deviation is set for 10°, applying a level
of -1V produces a—10° shift; applying 0 V produces no shift; and applying +1 V produces
a 10° shift.

When modulation is enabled using an internal source, the rear panel modulation output
will provide a waveform of the selected function with a full scale range of +1 V. When
external modulation is selected the modulation output tracks the applied signal.

Pulse Modulation

There are two modes of pulse modulation: Pulse and Blank. The mode is shown in the
main display and is selected with the ADJUST A V keys after [MOD TYPE] is pressed.

In Pulse Mode, the RF signal is turned “on” by the internally generated or externally
applied signal. In Blank Mode, the RF signal is turned “off” by the internally generated or
externally applied signal.

The internal pulse modulation source is a digital waveform whose period and “on” time is
settable from 1 ps to 10 s with 5 ns of adjustability. The period of the digital waveform is
set via the [MOD RATE] key. The “on” time (for Pulse Mode) or “off” time (for Blank
Mode) is set via the [MOD DEV] keys.

When an external input is selected the rear panel external modulation input is set for a
threshold of 1V. The resulting signal is used in place of the internal source.

In Pulse and Blank Modes, the modulation output is a 3.3 V logic signal, which tracks the
pulse waveform.
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Linear Noise Modulation

For AM, FM and ®M, the noise source is pseudo random additive white Gaussian noise
(AWGN). The bandwidth of the noise is set by the [MOD RATE] and the RMS deviation
is set by the [MOD DEV].

The peak deviation will be about five times the set RMS deviation. This forces limits on
the maximum allowed deviation corresponding to one fifth of the non-noise counterparts.
For example, at a carrier frequency of 500 MHz the maximum FM deviation for a sine
wave function is limited to 4 MHz, and so the maximum deviation for noise modulation
is limited to 800 kHz.

For linear modulation, the rear panel output will provide 200 mVrus that will be band
limited to the selected modulation rate. Again, the peak deviation will be five times this,
or 1 Vpp.

Pulse Noise Modulation

For pulse modulation, the noise source is a Pseudo Random Bit Sequence (PRBS). The
bit period is set by the [MOD RATE]. The PRBS supports bit lengths of 2", for5<n <19
which correspond to a noise periodicity from 31 to 524287 periods. The bit length n is set
via the [Shift] [PRBS or 8] key.

During pulse PRBS modulation, the rear panel output will be a 3.3 Ve waveform with a
duty factor equal to 272/ 2" (approximately 50 %).

Modulation Output

A rear panel BNC provides a copy of the modulation function with +1 V full scale range.
This output will be a sine, ramp, triangle, square wave, pulse or noise depending on the
selected internal modulation function.

When an external source is applied to the modulation input it will be bandwidth limited,
digitized, and reproduced at the modulation output. The transfer function has a bandwidth
of about 1 MHz and a latency of about 950 ns.

The modulation output is a useful source even when the RF capabilities of the instrument
are not required. The sine output is exceptionally clean, with a spur-free dynamic range
typically better than -80 dBc. It can be used as a pulse generator with 5 ns timing
resolution, or a PRBS generator. It is a very convenient noise source, with adjustable
ENBW from 1 pHz to 500 kHz.

The modulation output has a 50 Q source impedance (to reverse terminate reflections from
the user’s load) but the output should not be terminated into 50 Q.
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Amplitude Modulation

The amplitude modulation can use either the internal modulation generator or an external
source. The internal modulator can generate sine, ramp, triangle, square, or noise
waveforms. Amplitude modulation is not applied to the optional rear panel doubler output
or to the rear panel clock outputs.

Setting up Amplitude Modulation:

oD Modulation Type
TYPE [ Pressthe [MOD TYPE] key and use the ADJUST A V keys to select AM.

y— Modulation Function

FNC Press the [MOD FCN] key and use the ADJUST A V keys to select the desired
modulation function (sine, ramp, triangle, square, noise or external).

vob 1| Modulation Rate

RATE| For internally generated modulation functions, pressing [MOD RATE] displays the
modulation rate and turns on the MOD RATE LED. The value may be set using the
SELECT/ADJUST arrow keys or via a numeric entry and one of the [MHz] [kHz] or [Hz]
unit keys.

[EE] el

The internal modulation supports rates of 50 kHz for fc above 62.5 MHz (93.75 MHz for
the SG386) or 500 kHz for fc less than or equal to 62.5 MHz (93.75 MHz for the SG386).
The Modulation rate supports 1 pHz of resolution at all frequencies.

External modulation supports bandwidths of 100 kHz.

VoD Modulation Depth
DEV |l Press [MOD DEV] to display and set the AM modulation depth, which also lights the AM

DEPTH LED. The value may be set using the numeric entry and [ % ] unit keys, or using
the SELECT/ADJUST arrow keys. This value has a range of zero to 100 % with a 0.1 %
resolution.

A modulation depth of X percent will modulate the amplitudes by + X percent. As an
example, if the amplitude is set for 224 mVrwms (0 dBm), with a modulation depth of 50%,
the resulting envelope would traverse 112 to 336 mVgws.

NOTE: The outputs are limited to 1 Vrus (+13 dBm). If the modulation is increased such
that the peak envelope would exceed this limit, the amplitude will be automatically
reduced, and the screen will momentarily display “output reduced”.

on/ I Modulation On/Off
| OFF Press the [ON/OFF] key to turn the modulation “ON”.
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Amplitude Modulation Example

Illustrated below is an example of amplitude modulation. A 20 kHz carrier, with amplitude
of 1 Vpp into 50 Q, is being amplitude modulated by an internally generated sine wave.
The modulation rate is 1 kHz and the modulation depth is 100%.

Two traces are shown below. The upper trace is the 1 kHz modulation waveform (from
the rear panel Modulation Output BNC), offset up two divisions. The lower trace is the
modulated carrier (from the front panel BNC output), offset down one division.
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Waveform 9: Amplitude modulation of a 20 kHz carrier

Frequency Modulation

The internal modulation generator or an external source may be used to modulate the
frequency outputs from the front panel BNC, Type-N and (optional) rear panel RF doubler
output. The internal modulator can generate sine, ramp, triangle, square, or noise
waveforms.

During FM, the output frequency traverses fc £ MOD DEV at the specified MOD RATE.
For example, if the frequency is set for 1000 MHz (1 GHz), and the modulation rate and
deviation are set for 10 kHz and 1 MHz, respectively, then the output will traverse from
1000 MHz, up to 1001 MHz, down to 999 MHz, and back to 1000 MHz at a rate of 10 kHz
(a period of 100 ps).

The FM modulation parameters are dependent upon the frequency setting. Table 10 and
Table 11 list the FM parameters as a function of frequency. All frequency bands span
octaves except for the first band. The internal FM rates correspond to the upper range that
the internal function generator supports. The external bandwidth is defined as the —3 dB
response referenced to the external modulation source. For the bands 2 to 8, the rates and
bandwidths are similar. However, the deviation increases by a factor of two, from 1 to 64
MHz, for octaves 2 through 8.
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The first band has unique FM capabilities in that it allows setting the deviation of the
carrier frequency to the nearest band edge. If the carrier is set on the upper edge of
62.5 MHz, the deviation is allowed to be set to 1.5 MHz (5 % of fc). This range also
supports a wider internal rate and bandwidth of 500 kHz.

For example, if the frequency is set for 100 kHz, the deviation may be set from zero

to 100 kHz.
Table 10: FM Modulation vs. Frequency for SG382 and SG384
Internal FM External FM EM
Frequency Range Rate. 1 pHz Bandwidth Deviation
to: DC (or 4 Hz for AC) to:
DC < 62.5 MHz 500 kHz 500 kHz Smaller of fe
or 64 MHz-f¢
62.5 MHz < 126.5625 MHz 50 kHz 100 kHz 1 MHz
126.5625 MHz <> 253.125 MHz 50 kHz 100 kHz 2 MHz
253.125 MHz < 506.25 MHz 50 kHz 100 kHz 4 MHz
506.25 MHz < 1.0125 GHz 50 kHz 100 kHz 8 MHz
1.0125 GHz < 2.025 GHz 50 kHz 100 kHz 16 MHz
2.025 GHz < 4.050 GHz
(SG384) 50 kHz 100 kHz 32 MHz
4.050 GHz < 8.100 GHz (Opt 2) 50 kHz 100 kHz 64 MHz
Table 11: FM Modulation vs. Frequency for SG386
Internal FM | External FM Bandwidth L
Frequency Range Rate. 1 uHz to: | DC (or 4 Hz for AC) to: FM Deviation
DC < 93.75 MHz 500 kHz 500 kHz Smaller of fe
or 96 MHz-f.
93.75 MHz <> 189.84375 MHz 50 kHz 100 kHz 1 MHz
189.84375 MHz < 379.6875 MHz 50 kHz 100 kHz 2 MHz
379.6875 MHz < 759.375 MHz 50 kHz 100 kHz 4 MHz
759.375 MHz < 1.51875 GHz 50 kHz 100 kHz 8 MHz
1.51875 GHz < 3.0375 GHz 50 kHz 100 kHz 16 MHz
3.0375 GHz < 6.075 GHz 50 kHz 100 kHz 32 MHz
6.075 GHz < 8.100 GHz (Opt 2) 50 kHz 100 kHz 64 MHz
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Setting up Frequency Modulation:

VoD Modulation Type
TYPE [l Pressthe [MOD TYPE] key and use the ADJUST A V keys to select FM.

b Modulation Function

FNC Press the [MOD FCN] key and use the ADJUST A V keys to select the desired
modulation function (sine, ramp, triangle, square, noise or external).

VoD Modulation Rate

RATE|l Press [MOD RATE] to display the modulation rate. The value may be set using the
SELECT/ADJUST arrow keys or via a numeric entry and one of the [MHz] [kHz] or [Hz]
unit keys.

] [eelfel

Internal modulation supports rates of 50 kHz for fc above 62.5 MHz (93.75 MHz for the
SG386) or 500 kHz for fc less than or equal to 62.5 MHz (93.75 MHz for the SG386),
with 1 uHz of resolution.

External modulation supports bandwidths of 100 kHz.

[mMop |l Modulation Deviation
DEV I Press [MOD DEV] to display and set the FM deviation, which also turns on the

DEVIATION LED. The value may be set using numeric entry and [MHz] [kHz] or [HZ]
unit keys, or the SELECT/ADJUST arrow keys.

The deviation has a range that is dependent on carrier frequency band.

There are seven octaves above the lowest frequency range of DC to 62.5 MHz. The first
octave (62.5 to 125 MHz) supports deviation of 1 MHz, with each succeeding octave
doubling the deviation, thus achieving a 64 MHz of deviation at the 4 to 8 GHz octave (if
the optional doubler is installed.)

NOTE: If the frequency is changed, the deviation may be adjusted as necessary to
maintain limits imposed by the new frequency setting.

on/ I Modulation On/Off
OFF Press the [ON/OFF] key to turn the modulation “ON”.
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Frequency Modulation Example

Shown below is a 2 MHz carrier being frequency modulated by a 100 kHz square wave with a
1 MHz deviation. In this example of Frequency Shift Keying (FSK) the carrier frequency is being
rapidly switched between 1 MHz and 3 MHz.

The top trace is from the rear panel Modulation Output BNC which shows the 100 kHz modulating
waveform. The middle trace is the front panel BNC output, whose amplitude was set to 1 Vpp. The
bottom trace is from the front panel Type-N output, whose amplitude was set to 2 Vep.
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Waveform 10: FSK Modulation
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Phase Modulation

The phase modulation can use either the internal modulation generator or an external
source. The internal modulator can generate sine, triangle, ramp, square, or noise
waveforms.

The phase of the output traverses the specified deviation at the modulation rate. For
example, with a frequency of 1000 MHz (1 GHz), and modulation rate and deviation set
to 10 kHz and 45 degrees, respectively, the output will be a fixed frequency with its phase
traversing +45 degrees at a 10 kHz rate.

The optional rear panel doubler output can also be phase modulated.

Setting up Phase Modulation:

oD Modulation Type
TYPE [ Pressthe [MOD TYPE] key and use the ADJUST A V keys to select ®M.

y— Modulation Function

FNC Press the [MOD FCN] key and use the ADJUST A V keys to select the desired
modulation function (sine, ramp, triangle, square, noise or external).

MOD Modulation Rate

RATE|l Press [MOD RATE] to display the modulation rate. The value may be set using the
SELECT/ADJUST arrow keys or via a numeric entry and [MHz] [kHz] or [Hz] unit keys.

o Modulation Deviation

DEV Press [MOD DEV] to display and set the ®M deviation, which turns on the DEVIATION
LED. The value may be set using the numeric entry and the [DEG] unit key.

[] [l [l

The phase deviation resolution depends on the frequency setting. For frequencies below
100 MHz, the phase deviation resolution is 0.01°. For frequencies between 100 MHz and
1 GHz the resolution is reduced to 0.1°, and is 1° for frequencies above 1 GHz.

For frequencies less than or equal to 62.5 MHz (93.75 MHz for the SG386) the accuracy
of the phase deviation is 0.1 %. For frequencies above 62.5 MHz (93.75 MHz for the
SG386) the accuracy is reduced to 3 %.

onv/ | Modulation On/Off
OFF Press the [ON/OFF] key to turn the modulation “ON”,

[¢¢]
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Phase Modulation Example

Shown below is the frequency spectrum of a 0 dBm, 50 MHz carrier, being phase
modulated by a 10 kHz sine with a deviation of 137.78°. Here, the modulation index,
= phase deviation = 137.78° x 2x/ 360° = 2.40477 radians. For phase modulation by a
sine, the carrier amplitude is proportional to the Bessel function Jo(f), which has its
first zero at 2.40477, which suppresses the carrier to below -88 dB.

Ref 8,08 dBm Spectrum Mkr #1: 50, B00000MHz
10, 6@ -88.85dBm
dB/

el

Trig MW”JWJ*“&;MWM

Free

CF 56,0008 MHz Span 200,008 kHz
Fes BH S060. 888 Hz Foints 2187

Waveform 11: Spectrum of Phase Modulated 50 MHz Carrier
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Pulse and Blank Modulation

Pulse modulation includes both pulse and blank modulation of the front panel BNC and
Type-N outputs. Pulse and blank modulation are logical complements of each other—
pulse modulation enables the output when the pulse waveform is “true”, while blank
modulation disables the output. The functions supported are square, noise (Pseudo
Random Binary Sequence — PRBS), and external.

For internal square wave function the instrument has a 32-bit timing generator clocked by
a 200 MHz source. This allows the period to be set from 1 ps to 10 s with 5 ns resolution.
The pulse duration can then be set from 100 ns up to the full period (less 100 ns). The
internal generated pulse waveform is available at the rear panel Modulation Output
BNC.

For pulse (blank) modulation, the output is turned on (off) when the source is at logic
“high”. Pulse modulation is not applied to the optional doubler output.

Setting up Pulse Modulation:

MOD
TYPE

MOD
FNC

]

MOD
RATE

MOD
DEV

] [l

ON/
OFF

[¢¢]

Modulation Type
Press the [MOD TYPE] key and use the ADJUST A V keys to select PULSE or BLANK.

Modulation Function

Press the [MOD FCN] key and use the ADJUST A V keys to select the desired
modulation function (pulse, noise or external). If external, then CMOS logic levels applied
to the rear panel modulation input control the pulse or blanking of the outputs. (See details
on PRBS modulation below.)

Pulse Period

Press [MOD RATE] to display the pulse modulation period for the internal source. The
value may be set using the SELECT/ADJUST arrow keys or via numeric entry plus one
of the [ns] [us] [ms] [enter] unit keys.

Pulse Width or Duty Factor

Press [MOD DEV] to display and set the pulse width of the internal source, which also
turns on either the WIDTH or DUTY FACTOR LED. The value may be set using
numeric entry and [ns] [us] [ms] [enter] or [%] unit keys, or the SELECT/ADJUST
arrow keys.

Modulation On/Off
Press the [ON/OFF] key to turn the modulation “ON”".
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Pulse Modulation Example

The waveforms below show the front panel BNC and Type-N outputs for a pulse
modulated carrier frequency of 50 MHz. The internal pulse modulator was set to 1 us
period, with a 300 ns “on” time (or a 30% duty cycle).

The output amplitudes were set to 2 Vep into 50 Q. The top trace is the rear panel
Modulation Output signal. The middle trace is the BNC output. The bottom trace is the
Type-N output. Both traces show about 50 ns latency in their response to the gating signal.
The Type-N output also shows some gate feed-though at the leading edge if the signal.

1),?,—"|1.uuw:|iv ﬂ Q)ﬂ—”l‘l.DDWdiv ﬂ 3)%‘|2.unwmv ﬂ 4)|U—”
(_“—'_ N

VLA (LD
Y]

G )= | TR B e [ D i =

Waveform 12: Pulse modulated 50 MHz carrier
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More about PRBS Noise Modulation

When the noise function is selected for pulse modulation, the modulation source is a
pseudo random binary sequence (PRBS) generator. The PRBS is used to gate the Type-N
and BNC outputs.

The period of the PRBS may be set from 100 ns to 10 s, with 5 ns resolution via the [MOD
RATE] key. The default PRBS period is 1 kHz. At the default setting, the RF output would
be set “on” or “off”, randomly, every millisecond.

The default PRBS run length is 9 bits and so the PRBS pattern repeats after 2°-1 = 511
periods. The PRBS run length can be changed from 5 to 19 bits for repeat cycles between
31 and 524,287 periods.

To modify the PRBS run length:

' Press the [Shift] key followed by the [PBRS(8)] key to display the PRBS run length (in
SHIFTH bits). Press the ADJUST A V keys or enter a number, N, between 5 and 19 followed by

the ENTER key. The PRBS will repeat after 2N-1 cycles.

8 The PRBS is available at the rear panel Modulation Output BNC. The source is0to0 3.3 V
with 50 Q source impedance. The output should not be terminated into 50 Q.
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Phase Continuous Frequency Sweeps

Frequency sweeps allow the traversing of an entire frequency band. The sweep modulation
may use the internal sine, triangle, or ramp waveforms or an external modulation source.
Sweep rates of up to 120 Hz and sweep ranges from 10 Hz up to an entire frequency band
are supported with resolutions of 1 pHz.

Frequency sweeps can require the instrument’s RF VCO to sweep through an entire
octave. For the sweep to be phase continuous the RF VCO PLL must remain in “LOCK”
during the sweep. This is why the maximum sweep rate is limited to 120 Hz and why the
frequency slew rate is internally limited for the ramp function. The slew rate of external
modulation sources should also be limited if a phase continuous sweep is required.

The RF Synthesizers have eight frequency bands as shown in Tables below:

Table 12: Sweep Frequency Bands for the SG382 and SG384

Band Frequency
1 DC = 64 MHz
2 59.375 = 128.125 MHz
3 118.75 = 256.25 MHz
4 237.5 = 512.5 MHz
5 475 = 1025 MHz
6 950 = 2050 MHz
7 (SG384) 1900 = 4100 MHz
8 (Option 2) 3800 = 8200 MHz

Table 13: Sweep Frequency Bands for the SG386

Band Frequency
1 DC = 96 MHz
2 89.0625 = 192.1875 MHz
3 178.125 = 384.375 MHz
4 356.25 = 768.75 MHz
5 712.5 = 1537.5 MHz
6 1425 = 3075 MHz
7 2850 = 6150 MHz
8 (Option 2) 5950 = 8150 MHz
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Setting up Frequency Sweeps:

VoD Modulation Type
TYPE [l Pressthe [MOD TYPE] key and use the ADJUST A V keys to select SWEEP.

b Modulation Function

FNC Press the [MOD FCN] key and use the ADJUST A V keys to select either sine, ramp,
triangle or external modulation function.

VoD Sweep Rate

RATE[l Press [MOD RATE] to display the modulation rate. This value may be set using the
SELECT/ADJUST arrow keys or via numeric entry followed by [Hz] unit key. The Rate
may be set from 1 pHz to 120 Hz with a resolution of 1 pHz.

vop I Sweep Deviation

DEV Press [MOD DEV] to display and set to the Sweep deviation. This turns on the

‘DEVIATION’ LED. The value may be set using numeric entry plus one of the hertz unit
keys, or the SELECT/ADJUST arrow keys. The deviation may be set to sweep an entire
band or any part thereof.

onv/ | Modulation On/Off
OFF Press the [ON/OFF] key to turn the modulation “ON”.

[ [ [ [eelfiel
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I/Q Modulation (Option 3)

This option extends the signal generator’s standard modulation suite with In-
phase/Quadrature (IQ) modulation capabilities. This allows modulation of the front panel
Type-N output for frequencies above 400 MHz and supports modulation bandwidths of
over 100 MHz. 1/Q modulation is not applied to the rear panel doubler option or BNC
outputs.

To avoid output amplifier compression, the maximum output power setting is +10 dBm
during 1/Q modulation. This guarantees that the modulator output does not exceed the full
scale output of the amplifier when both 1&Q are at full scale.

This option provides four BNC connectors on the rear panel. One pair is used for the
external inputs, while the second pair provides outputs of the 1/Q waveforms. For external
operation, the input signals are replicated on the outputs. For internally generated noise
modulation, the baseband noise waveform is available on the | output with the Q output
being held at zero.

The inputs are terminated with 50 Q, and support a signal bandwidth from DC to
100 MHz. A £500 mV level on either input produces full scale output (full scale
determined by the amplitude setting). Any combination of | and Q input levels that when
added in quadrature have a level of 500 mV will likewise result in full-scale output.

Figure 3 depicts the relationship between | and Q levels when added in quadrature and the
resulting output magnitude

Circle with 500 mV corresponding
to a full-scale output

Mag =1"+ 0’

| The output is instantaneously set by:
Mag

(500mV)* Amplitude Setting

Figure 3: 1Q Relationship

The inputs are designed to allow full-scale modulation. Each input is monitored and if
either exceeds 525 mV (105 %) the front panel EXT overload LED is turned on and
remains on until the condition is removed.

When the noise function is selected the instrument produces a spectral output with a
rectangular profile. The width of the profile is determined by the ENBW setting and may
range from 1 pHz to 50 kHz.
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There are two ways to operate the 1Q modulator: From the rear panel, user supplied, 1&Q
inputs or from an internal generated noise source (which is only applied to the |
modulation input). 1Q modulation operates only for carrier frequencies above 400 MHz.

Setting up External 1Q Modulation:
Note that Option 3 must be installed.

oD Modulation Type
TYPE [l Pressthe [MOD TYPE] key and use the ADJUST A V keys to select 1/Q (OPT).

b Modulation Function
FNC Press the [MOD FCN] key and use the ADJUST A V keys to select EXT.

MOD Modulation Rate

RATEN When the external modulation function is selected there is no rate parameter and the unit
displays the message “rate etrn”.

oD Fixed Modulation Deviation

DEV When the external modulation function is selected, there is no corresponding deviation
parameter. The unit displays the message “dev predefined”. (The scale is fixed at £0.5V
providing full scale on the I or Q outputs).

EEI )l 3

User modulation waveforms should be applied to the rear panel | & Q BNC inputs. The
sources should be able to provide £500 mV full scale into a 50 Q load. The front panel
red EXT LED will indicate an overload if the inputs exceed about £525 mV.

on/ I Modulation On/Off
OFF Press the [ON/OFF] key to turn the modulation “ON”.

[¢¢]
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Setting up Internal Noise 1Q Modulation:
Note that Option 3 must be installed)

MO Modulation Type
TYPE [l Pressthe [MOD TYPE] key and use the ADJUST A V keys to select 1/Q (OPT).

vooll Modulation Function
FNC Press the [MOD FCN] key and use the ADJUST A V keys to select NOISE..

MOD Modulation Effective Noise Bandwidth (ENBW)

RATEIl Press the [MOD RATE] to display the noise modulation equivalent noise bandwidth
(ENBW). The value may be set using the SELECT/ADJUST arrow keys or via a numeric
entry completed with one of the [Hz] unit keys. The baseband noise function is available
on the rear panel I-OUT BNC.

[E3] el [

MOD Fixed Modulation Deviation

DEV Pressing [MOD DEV] displays the message “crest fact. 14 dB”. The crest factor is fixed,
and indicates that the ratio of the peak value to RMS value of the noise waveform is 14 dB
(or 5%). This factor is not adjustable.

on/ | Modulation On/Off
OFF Press the [ON/OFF] key to turn the modulation “ON”.

[ [z

IQ Noise Modulation Example

The RF output is being amplitude modulated by a bipolar noise signal applied to the I-
channel only. In the frequency domain the output will appear as a flat band of noise
centered on the carrier frequency with brick-wall filtered skirts. The width of the noise
around the carrier frequency is twice the ENBW.

Ref 0.08 dBm Spectrum
10,688
dB/
Trig
Fres
CF1.80088 GHz Span 18,880 kHz
Res B 160,808 Hz Points 553

Waveform 13: Spectrum of 1/Q modulation by internal noise source.
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lsuerl Secondary (Shift) Parameters

The shifted keys are used to access parameters or functions that are less frequently
required. Table 14 gives a summary of the keys.

Table 14: Shifted Key Functions

Label Primary Key Function Description

NET . Configure Ethernet interface

CAL /- Adjust the timebase, and selects the PLL filter
mode

INIT 0 Load default instrument settings

TIMEBASE 1 Displays the timebase configuration

STATUS 2 View TCP/IP (Ethernet), error, or instrument

status, as well as running Self-Test
Go to local. Enables front panel keys if the unit

LOCAL 3 o
is in remote mode.

GPIB 4 Configure GPIB interface

RS-232 5 Configure RS-232 interface

DATA 6 Dlsplay_the most recent data received over any
remote interface

REL ® =0 v D_eflnes the current phase to be 0 degrees and
displays phase parameter (of 0)
Allows access to the parameters associated

PRBS 8 with the Pseudo-Random Binary Sequence
generator

STEP SIZE 9 i:;[/ ;he incremental value used by the ADJUST

Some of the keys in the Numeric Entry section of the front panel have secondary functions
associated with them. The names of these functions are printed above the key. For
example, the [ 4 ] key has the label “RS-232” in light blue text above it.

REL ®=0
[SHIFT] [7] sets the phase display to 0°. The phase of the output is not changed.

PRBS

[SHIFT] [8] allows setting of the PRBS (pseudo-random binary sequence) bit length (from
5 to 19) for pulse modulation with noise.

STEP SIZE

[SHIFT] [9] allows setting of the STEP SIZE for the ADJUST A and V keys for any
displayed parameter (such as frequency, phase, amplitude, modulation rate, etc.) (The
default step size is +1 at the blinking digit.)
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Timebase

[SHIFT] [1] shows the installed timebase. This can be the standard ovenized crystal
oscillator (OCXO) or an optional rubidium oscillator.

Table 15: Timebase Status Menu

Parameter Example Display Description

Oscillator ‘Osc. ovenized’ Indicates which type of timebase is
installed.

Rb lock ‘Rb stable’ If a rubidium timebase is installed,

this item indicates if the rubidium
has stabilized.

NET

The NET menu, [SHIFT] [], enables the user to configure the TCP/IP based remote
interfaces (the IP address, subnet mask, and default router). To see the current TCP/IP
parameters use the STATUS menu. Before connecting the instrument to your LAN, check
with your network administrator for the proper configuration of devices on your network.

The NET menu (summarized in Table 16) has several options. Press the SELECT <] and
D> keys to cycle through the options. Use the ADJUST A and V keys to change an option.
Use the numeric keypad to enter an IP address when appropriate. Note that changes to the
TCP/IP configuration do not take effect until the interface is reset or power is cycled.

Table 16: NET Menu Options for TCP/IP Configuration

Parameter | Example Display Description

TCP/IP ‘TCPIP enabled’ Enable or disable all TCP/IP access

DHCP ‘DHCP enabled’ Enable or disable the DHCP client to
automatically obtain an appropriate TCP/IP
configuration from a DHCP server

Static IP ‘Static IP enabled’ Enable or disable a static IP configuration.

IP ‘IP 192.168.0.5’ IP address to use if static IP is enabled.

Subnet ‘Subnet 255.255.0.0° Subnet mask to use if static IP is enabled.

Default ‘Def Gty 192.168.0.1° Default gateway or router to use for routing

gateway packets not on the local network if static IP

is enabled

Bare socket

‘Bare enabled’

Enable or disable raw socket access on

interface TCP/IP port 5025.

Telnet ‘Telnet enabled’ Enable or disable telnet access on TCP/IP
interface port 5024.

VXI-11 ‘Net instr enabled’ Enable or disable the VXI-11 net instrument
Interface remote interface.

Link speed | ‘Speed 100 Base-T’ Set the Ethernet link speed.

Reset ‘Reset no’ Select ‘Reset yes’ and press ‘ENTER’ to

reset the TCP/IP interface to use the latest
TCP/IP configuration settings.

TCP/IP Configuration Methods

In order to function properly on an Ethernet based local area network (LAN), the unit
needs to obtain a valid IP address, a subnet mask, and a default gateway or router address.
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There are three methods for obtaining these parameters: DHCP, Auto-IP, and Static IP.
Check with your network administrator for the proper method of configuration of
instruments on your network.

If the DHCP client is enabled, the unit will try to obtain its TCP/IP configuration from a
DHCP server located somewhere on the local network. If the Auto-IP protocol is enabled,
the unit will try to obtain a valid link-local IP configuration in the 169.254.x.x address
space. If the static IP configuration is enabled, the unit will use the given TCP/IP
configuration. When all three methods are enabled, the TCP/IP configuration will be
determined in the following order of preference: DHCP, Auto-IP, and static IP. Given that
Auto-IP is virtually guaranteed to succeed, it should be disabled if a static IP configuration
is desired.

Please see the Status details on page 48 for details on viewing the TCP/IP address obtained
via DHCP or Auto-IP methods.

TCP/IP Based Remote Interfaces

Three TCP/IP based remote interfaces are supported: raw socket, telnet, and VXI-11 net
instrument. Raw socket access is available on port 5025. Telnet access is available on port
5024. The VXI-11 interface enables IEEE 488.2 GPIB-like access to the unit over TCP/IP.
It enables controlled reads and writes and the ability to generate service requests. Most
recent VISA instrument software libraries support this protocol.

Link Speed

The physical Ethernet layer supports 10 Base-T and 100 Base-T link speeds. The default
link speed is set to 100 Base-T, but it can be set to 10 Base-T.

Reset the TCP/IP Interface

Note that changes to the TCP/IP configuration do not take effect until the TCP/IP interface
is either reset or the instrument is power cycled. To reset the TCP/IP interface, navigate
through the NET menu options until “reset no” is displayed. Press the ADJUST A key to
display “reset yes” and then press ENTER. Any active connections will be aborted. The
TCP/IP stack will be re-initialized and configured using the latest configuration options.
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GPIB

The GPIB menu enables the user to configure the GPIB remote interface. The GPIB menu
has several options. Press the SELECT <] and [> keys to cycle through the options. Use
the ADJUST A and V keys to change an option. Note that changes to the GPIB
configuration do not take effect until the interface is reset or the instrument is power
cycled. The GPIB menu parameters are summarized in Table 17:

Table 17: GPIB Menu Options

Parameter Example Display Description

GPIB ‘GPIB enabled’ Enable or disable all GPIB access

Address ‘Address 27’ GPIB address

Reset ‘Reset no’ Select ‘reset yes’ and press ‘ENTER’ to
reset the GPIB interface.

GPIB Address

In order to communicate properly on the GPIB bus, the signal generator must be
configured with a unique address. Use the Address menu option to set the unit’s GPIB
address. Then reset the interface to make sure the new address is active.

Reset the GPIB Interface

Note that changes to the GPIB configuration do not take effect until the GPIB interface is
either reset or the instrument is power cycled. To reset the GPIB interface, navigate
through the GPIB menu options until “reset no” is displayed. Press the ADJUST A key
to display “reset yes” and press ENTER.
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RS-232

The RS-232 menu enables the user to configure the RS-232 remote interface. The RS-232
menu has several options. Press the SELECT <] and > keys to cycle through the options.
Use the ADJUST A and V keys to change an option. Note that changes to the RS-232
configuration do not take effect until the interface is reset or the instrument is power
cycled. The RS-232 menu parameters are summarized in Table 18.

Table 18: RS-232 Menu Options

Parameter Example Display Description

RS-232 ‘RS-232 enabled’ Enable or disable all RS-232 access

Baud rate ‘Baud 11500’ The baud rate to use for RS-232
connections

Reset ‘Reset no’ Select ‘yes’ and press ‘ENTER’ to reset
the RS-232 interface.

RS-232 Configuration

In order to communicate properly over RS-232, the instrument and the host computer both
must be configured to use the same configuration. The following baud rates are supported:
115200 (default), 57600, 38400, 19200, 9600, and 4800. The rest of the communication
parameters are fixed at 8 data bits, 1 stop bit, no parity, and RTS/CTS hardware flow
control.

Use the baud rate menu option to set the unit’s baud rate. Then reset the interface to make
sure the new baud rate is active.

Reset the RS-232 Interface

Note that changes to the RS-232 configuration do not take effect until the RS-232 interface
is either reset or the instrument is power cycled. To reset the RS-232 interface, navigate
through the RS-232 menu options until “reset no” is displayed. Press the ADJUST A key
display “reset yes” and press ENTER.

DATA

The DATA function enables the user to see the hexadecimal ASCII characters received
by the instrument from the most recently used remote interface. This functionality is useful
when trying to debug communication problems. Use the ADJUST A and V keys to scroll
through the data. The decimal point indicates the last character received.
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STATUS

The STATUS function enables the user to view status information. The instrument has
four status menus: TCP/IP status, error status, instrument status, and self test. Use the
ADJUST A and V keys to select the desired status. Then press the SELECT <l and [>
keys to view each item of status.

TCP/IP Status

TCP/IP status contains status information on the current IP configuration. Table 19
summarizes the TCP/IP status information.

Table 19: TCP/IP Status Menu

Parameter Example Display Description

Ethernet mac | ‘Phy Adr 00.19.b3.02.00.01” | This is the Ethernet mac address

address assigned to this unit at the factory.

Link status ‘Connected’ Indicates if the Ethernet hardware
has established a link to the network.

IP address ‘TP 192.168.0.5° The current IP address.

Subnet mask ‘Subnet 255.255.0.0° The current subnet mask.

Default ‘Def Gty 192.168.0.1° The current default gateway or

gateway router.

Error Status

The error status menu enables the user to view the number and cause of execution and
parsing errors. Table 20 summarizes the error status items. See section Error Codes on
page 84 for a complete list of error codes.

Table 20: Error Status Menu

Parameter Example Display Description

Error count ‘Error cnt 1° Indicates the number of errors detected.

Error code ‘111 Parse Error’ Provides the error number and description of
the error.

When an error is generated the front panel error LED is turned on. The ERR LED remains
on until the status is interrogated, the unit is re-initialized using INIT, or the unit receives
the remote command *CLS.
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Instrument Status

The instrument status menu enables the user to view the instrument configuration
including reports rear panel options.

Table 21: Instrument Status Menu

Parameter Example Display Description
Serial Number | ‘Serial 001013’ Unit serial number
Version ‘Version 1.00.10A” Firmware version
Options ‘Option 3 yes’ Indicates which rear options, if any,
are installed.
Self Test

The instrument self test runs a series of tests to check the operation of the unit. It tests
communication to various peripherals on the motherboard including the GPIB chip, the
PLL chips, the DDS chips, the octal DACs, the FPGA, and the serial EEPROM. If errors
are encountered, they will be reported on the front-panel display when detected. The errors
detected are stored in the instrument error buffer and may be accessed via the error status
menu after the self test completes. See section Error Codes on page 84 for a complete list
of error codes.

LOCAL

When the unit is in remote mode, the REM LED is highlighted and front-panel instrument
control is disabled. Pressing the [ 3] (LOCAL) key re-enables local front-panel control.

INIT

Executing the INIT function forces the instrument to default settings. This is equivalent
to a Recall 0 or executing the *RST remote command. See Factory Default Settings on
page 50 for a list of the unit’s default settings.

CAL

This accesses the internal timebase user calibration parameter or the RF PLL Noise Mode
setting. The user calibration parameter allows adjustment of the timebase over a range of
+ 2 ppm (10 MHz + 20 Hz).

The RF PLL Mode has two settings RF PLL 1 and 2. RF PLL1 optimizes the noise floor
of the output within 100 kHz of the carrier. This is the default setting.

RF PLL 2 optimizes the noise floor of the output for offset greater than 100 kHz from
carrier. See Phase Noise Spectra vs RF PLL Modes on page xvii of the Specifications for
more spectra showing the different characteristics of the two PLL modes.
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Factory Default Settings

The factory default settings are listed in Table 22. Factory default settings may be restored
by power cycling the unit with the [BACK SPACE] key depressed. This forces all
instrument settings except for communication parameters to the factory defaults. It is
similar to the INIT secondary function and the *RST remote command, which also reset
the unit to factory default settings. However the Factory Reset also performs these
additional actions:

1. Resets*PSCto 1
2. Forces nonvolatile copies of *SRE and *ESE to 0.
3. Resets all stored settings from 1 to 9 back to default settings

Table 22: Factory Default Settings

Parameter Value Step Size

Display Frequency

Frequency 10 MHz 1Hz

Phase 0 Degrees 1 Degree

Amplitude (BNC, NTYPE, Doubler) | 0dBm 1dBm
0.224 Vrws 0.1 Vrums
0.632 VPP 0.1 Vpp

Amplitude (Clock Option) 0.4 Vpp 0.1 Vpp

Offset (BNC, Clock, Rear DAC) ov 0.1V

RF PLL Filter Mode 1

Modulation On/Off Off

Modulation Type FM

Modulation Function (AM/FM/PM) Sine

Modulation Function (Sweep) Triangle

Modulation Function (Pulse/Blank) Square

Modulation Function (1/Q) External

Modulation Rate (AM/FM/PM) 1 kHz 1 kHz

Modulation Rate (Sweep) 100 Hz 10 Hz

Modulation Input Coupling DC

AM Depth 50 % 10 %

FM Deviation 1 kHz 1 kHz

PM Deviation 10 Degrees 10 Degrees

Sweep Deviation 1 MHz 1 MHz

AM RMS Noise Depth 10 % 10 %

FM RMS Noise Deviation 1 kHz 1 kHz

PM RMS Noise Deviation 10 Degrees 10 Degrees

Pulse/Blank Period 1000 ps 100 us

Pulse/Blank Width 1 ps 0.1 ps

PRBS Length 9

PRBS Period 1 us 0.1 ps
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The factory default settings of the various communications interfaces are listed in
Table 23. The unit may be forced to assume its factory default communication settings by
power cycling the unit with the [NET(.)] key depressed.

Table 23: Factory Default Settings for Communications Parameters

Parameter Setting
RS-232 Enabled
RS-232 Baud Rate 115200
GPIB Enabled
GPIB Address 27
TCP/IP Enabled
DHCP Enabled
Auto-1P Enabled
Static IP Enabled
IP 0.0.0.0
Subnet Mask 0.0.0.0
Default Gateway 0.0.0.0
Bare (Raw) Socket Interface at TCP/IP | Enabled
port 5025

Telnet Interface at TCP/IP port 5024 Enabled
VXI-11 Net Instrument Interface Enabled
Ethernet Speed 100 Base-T
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Remote Programming

Introduction

The instrument may be remotely programmed via the GPIB interface, the RS-232 serial
interface, or the LAN Ethernet interface. Any host computer interfaced to the instrument
can easily control and monitor its operation.

Interface Configuration

All of the interface configuration parameters can be accessed via the front panel through
shifted functions dedicated to the interface. Table 24 identifies the shifted functions that
are used to configure each interface.

Table 24: Interface Configuration

Shifted Function Interface Configuration
NET [.] LAN, TCP/IP interface
GPIB [4] GPIB 488.2 interface
RS-232 [5] RS-232 serial interface

Each interface’s configuration is accessed by pressing [SHIFT] followed by one of the
interface keys ([INET], [GPIB], or [RS-232]). Once a given interface configuration is
activated, parameters for the interface are selected by successive SELECT [> key
presses. For example, pressing [SHIFT], [RS-232] activates the RS-232 configuration.
The first menu item is RS-232 Enable/Disable. Pressing SELECT [> moves the selection
to RS-232 baud rate.

Once a parameter is selected, it is modified by pressing the ADJUST A and V keys. The
only exception to this is for selections that require an internet address, such as static IP
address, network mask, and default gateway address. In this case the address is modified
by entering the new address with the numeric keys and pressing [ENTER].

All interfaces are enabled by default, but each interface may be disabled individually if
desired. Any modifications made to an interface do not take effect until the interface is
reset or the unit is power cycled.
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GPIB

The IEEE 488 standard port is used for communicating over GPIB. The port is located on
the rear panel of the unit. The configuration parameters for the GPIB interface are shown

in Table 25.
Table 25: GPIB Configuration
Interface Parameter Default Meaning
GPIB Enable/Disable Enabled Enable or disable the interface
GPIB Address (0-30) 27 Primary GPIB address.
Reset interface (Yes/No) | No Force a reset of the interface.

Any changes made will not take effect until the interface is reset or the unit is power
cycled.

RS-232

An RS-232 communications port is also standard. The port is located on the rear panel of
the unit. The configuration parameters for the RS-232 interface are shown in Table 26.

Table 26: RS-232 Configuration

Interface Parameter Default Meaning

RS-232 enable/disable Enabled Enable or disable the interface
Baud rate (4800-115200) | 115200 RS-232 baud rate

Reset interface (yes/no) No Force a reset of the interface.

The RS-232 interface connector is a standard 9 pin, type D, female connector configured
as a DCE (transmit on pin 2, receive on pin 3). The factory default communication
parameters are set to: 115200 baud rate, 8 data bits, 1 stop bit, no parity, RTS/CTS
hardware flow control. All of these communication parameters are fixed except for the
baud rate. Any changes made to the interface configuration will not take effect until the
interface is reset or the unit is power cycled.

LAN

A rear panel RJ-45 connector may be used to connect the instrument to a 10/100 Base-T
Ethernet LAN. Before connecting the instrument to your LAN, check with your network
administrator for the proper method of configuration of networked instruments on your
network. The TCP/IP configuration options for the LAN interface are shown in Table 27.
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Table 27: LAN Configuration

Interface Parameter Default Meaning

TCP/IP Enable/Disable Enabled Enable or disable all TCP/IP based
interfaces.

DHCP Enable/Disable Enabled Enable or disable automatic network
configuration via DHCP.

Auto-IP Enable/Disable Enabled Enable or disable automatic network

configuration in the 169.254.x.x
internet address space if DHCP fails
or is disabled.

Static IP Enable/Disable | Enabled Enable manual configured network
configuration in the event that the
automatic configuration fails or is

disabled.

IP Address 0.0.0.0 Static IP address to use when manual
configuration is active.

Subnet Address 0.0.0.0 Network mask to use when manual

configuration is active. The network
mask is used to determine which IP
addresses are on the local network.

Default Gateway 0.0.0.0 Default gateway or router to use
when manual configuration is active.
The gateway is the IP address that
packets are sent to if the destination
IP address is not on the local

network.
Bare Socket Enabled Enable or disable raw socket access
Enable/Disable to the instrument via TCP port 5025.
Telnet Enable/Disable Enabled Enable or disable access via telnet at
TCP port 5024.
Net Instr. Enable/Disable | Enabled Enable or disable access via VXI-11
net instrument protocols.
Ethernet Speed 10/100 100 Base-T Ethernet physical layer link speed.
Reset interface (Yes/No) | No Force a reset of the interface.

Both automatic and static network configuration is supported. When more than one
configuration is enabled, the instrument selects network configuration parameters with the
following priority: DHCP, Auto-IP, and finally Manual. Since Auto-IP will virtually
always succeed, it should be disabled if static configuration is desired. Any changes made
to the interface configuration will not take effect until the interface is reset or the unit is
power cycled.

Network Security

Network security is an important consideration for all TCP/IP networks. Please bear in
mind that the unit does NOT provide security controls, such as passwords or encryption,
for controlling access. If such controls are needed, you must provide it at a higher level
on your network. This might be achieved, for example, by setting up a firewall and
operating the instrument behind it.
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Front-Panel Indicators

To assist in programming, there are three front panel indicators located under the
INTERFACE section: REM, ACT, and ERR. The REM LED is on when the instrument
is in remote lock out. In this mode, the front panel interface is locked out and the
instrument can only be controlled via the remote interface. To go back to local mode, the
user must press the LOCAL key, [3]. The ACT LED serves as an activity indicator that
flashes every time a character is received or transmitted over one of the remote interfaces.

The ERR LED will be highlighted when a remote command fails to execute due to illegal
syntax or invalid parameters. The user may view the cause of errors from the front panel
by pressing the keys [SHIFT], [STATUS], sequentially. Next press ADJUST A until the
display reads “Error Status”. Finally, press SELECT [> successively, to view the total
error count followed by the individual errors. The error codes are described in section
Error Codes on page 84.

Command Syntax

All commands use ASCII characters, are 4-characters long, and are case-insensitive.
Standard IEEE-488.2 defined commands begin with the ‘*’ character followed by 3
letters. Instrument specific commands are composed of 4 letters.

The four letter mnemonic (shown in capital letters) in each command sequence specifies
the command. The rest of the sequence consists of parameters.

Commands may take either set or query form, depending on whether the ‘?” character
follows the mnemonic. Set only commands are listed without the ?°, query only
commands show the ‘?° after the mnemonic, and query optional commands are marked
with a ‘(?)’.

Parameters shown in { } and [ ] are not always required. Parameters in { } are required to
set a value, and are omitted for queries. Parameters in [ ] are optional in both set and query
commands. Parameters listed without any surrounding characters are always required.

Do NOT send () or {} or [] or spaces as part of the command.

The command buffer is limited to 768 bytes, with 25 byte buffers allocated to each of up
to 3 parameters per command. If the command buffer overflows, both the input and output
buffers will be flushed and reset. If a parameter buffer overflows, a command error will
be generated and the offending command discarded.

Commands are terminated by a semicolon, a <CR> (ASCII 13), or a <LF> (ASCII 10). If
the communications interface is GPIB, then the terminating character may optionally be
accompanied by an EOI signal. If the EOl accompanies a character other than a <LF>, a
<LF> will be appended to the command to terminate it. Execution of the command does
not begin until a command terminator is received.

Aside from communication errors, commands may fail due to either syntax or execution
errors. Syntax errors can be detected by looking at bit 5 (CME) of the event status register
(*ESR?). Execution errors can be detected by looking at bit 4 (EXE) of the event status
register. In both cases, an error code, indicating the specific cause of the error, is appended
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to the error queue. The error queue may be queried with the LERR? command.
Descriptions of all error codes can be found in the section Error Codes, starting on page
84.

Parameter Conventions

The command descriptions use parameters, such as i, f, and v. These parameters represent
integers or floating point values expected by the command. The parameters follow the
conventions summarized in Table 28.

Table 28: Command Parameter Conventions

Parameter | Meaning

i,j, K An integer value

A floating point value representing a frequency in Hz.
A floating point value representing a phase in degrees.
A floating point value representing time in seconds.

A floating point value representing voltage in volts.
An identifier of units. Allowed units depend on the type
as identified below:

Type Allowed Units

Amplitude | ‘dBm’, ‘rms’, ‘Vpp’
Frequency ‘GHz’, ‘MHz’, ‘kHz’, or ‘Hz’
Time ‘ns’, ‘us’, ‘ms’, or ‘s’

ci<|toT |

Numeric Conventions

Floating point values may be decimal (‘123.45”) or scientific (‘1.2345¢2”). Integer values
may be decimal (‘12345”) or hexadecimal (‘0x3039°).
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Abridged Index of Commands

Common IEEE-488.2 Commands

*CAL? Page 60 Run auto calibration routine
*CLS Page 60 Clear Status

*ESE(?){i} Page 60 Standard Event Status Enable
*ESR? Page 60 Standard Event Status Register
*IDN? Page 60 Identification String

*OPC(?) Page 60 Operation Complete
*PSC(?){i} Page 61 Power-on Status Clear

*RCL i Page 61 Recall Instrument Settings
*RST Page 61 Reset the Instrument

*SAV i Page 61 Save Instrument Settings
*SRE(?){i} Page 61 Service Request Enable
*STB? Page 62 Status Byte

*TRG Page 62 Trigger a delay

*TST? Page 62 Self Test

*WAI Page 62 Wait for Command Execution

Status and Display Commands

DISP(?){i} Page 63 Display

INSE(?){i} Page 63 Instrument Status Enable
INSR? Page 63 Instrument Status Register
LERR? Page 64 Last Error

OPTN? i Page 64 Installed Options

ORNG? [i] Page 64 Output Over Range

TEMP? Page 64 Temperature of the RF block
TIMB? Page 64 Timebase

Signal Synthesis Commands

AMPC(?){v} Page 65 Amplitude of Clock
AMPH(?){Vv}u] Page 65 Amplitude of HF (RF Doubler)
AMPL(?){v}u] Page 65 Amplitude of LF (BNC Output)
AMPR(?){v}u] Page 65 Amplitude of RF (Type-N Output)
ENBC(?){i} Page 66 Enable Clock

ENBH(?){i} Page 66 Enable HF (RF Doubler)
ENBL(?){i} Page 66 Enable LF (BNC Output)
ENBR(?){i} Page 66 Enable RF (Type-N Output)
FREQ(?){f}u] Page 66 Frequency

NOIS(?){i} Page 66 Noise Mode of RF PLL Loop Filter
OFSC(?){v} Page 66 Offset of Clock

OFSD(?){v} Page 66 Offset of Rear DC

OFSL(?){v} Page 67 Offset of LF (BNC Output)
PHAS(?){p} Page 67 Phase

RPHS Page 67 Rel Phase
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Modulation Commands

ADEP(?){d} Page 69 AM Modulation Depth
ANDP(?){d} Page 69 AM Noise Modulation Depth
COUP(?{i} Page 69 Modulation Coupling
FDEV(?){f}u] Page 69 FM Deviation
ENDV () {f}u] Page 69 FM Noise Deviation
MENC(?){i} Page 70 Modulation Function for AM/FM/OM
MODL(?){i} Page 70 Modulation Enable
PDEV(?){p} Page 70 ®M Deviation
PDTY(?){d} Page 70 Pulse/Blank Duty Factor
PENC(?){i} Page 70 Pulse Modulation Function
PNDV(?){p} Page 71 ®M Noise Deviation
PPER(?){t}[u] Page 71 Pulse/Blank Period
PRBS(?){i} Page 71 PRBS Length for Pulse/Blank Modulation
PWID(?){t}u] Page 71 Pulse/Blank Width
QFNC(?{i} Page 71 1Q Modulation Function
RATE(?){f}u] Page 72 Modulation Rage for AM/FM/OM
RPER(?){t}[u] Page 72 PRBS Period for Pulse/Blank Modulation
SDEV(?){f}u] Page 72 Sweep Deviation
SENC(?){i} Page 72 Sweep Modulation Function
SRAT(D{fHU] Page 72 Modulation Sweep Rate
TYPE(?){i} Page 73 Modulation Type
List Commands
LSTC?i Page 74 List Create
LSTD Page 74 List Delete
LSTE(?{i} Page 74 List Enable
LSTI(?{i} Page 74 List Index
LSTP(?)i {,<st>} | Page 74 List Point
LSTR Page 75 List Reset
LSTS? Page 75 List Size

Interface Commands

EMAC? Page 76 Ethernet MAC Address

EPHY (?){i} Page 76 Ethernet Physical Layer Configuration
IFCF(?)i{,j} Page 76 Interface Configuration

IFRS i Page 77 Interface Reset

IPCF? i Page 77 Active TCP/IP Configuration

LCAL Page 77 Go to Local

LOCK? Page 77 Request Lock

REMT Page 77 Go to Remote

UNLK? Page 77 Release Lock

XTRM i{,j,k} Page 77 Interface Terminator
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Detailed Command List
Common IEEE-488.2 Commands

*CAL? Auto calibration
This command currently does nothing and returns 0.

*CLS Clear Status

Clear Status immediately clears the ESR and INSR registers as well as the
LERR error buffer.

*ESE(?){i} Standard Event Status Enable
Set (query) the Standard Event Status Enable register {to i}. Bits set in this
register cause ESB (in STB) to be set when the corresponding bit is set in the
ESR register.

*ESR? Standard Event Status Register

Query the Standard Event Status Register. Upon executing a *ESR? query, the
returned bits of the *ESR register are cleared. The bits in the ESR register have
the following meaning:
Bit Meaning
OPC — operation complete
Reserved
QYE — query error
DDE - device dependent error
EXE — execution error
CME — command error
Reserved
PON — power-on

~No O R~ WNEO

Example
*ESR? A return of ‘176° would indicate that PON, CME, and EXE
are set.

*IDN? Identification String
Query the instrument identification string.

Example
*IDN? Returns a string similar to ‘Stanford Research
Systems,SG384,s/n004025,ver1.00.0B’

*OPC(?) Operation Complete

The set form sets the OPC flag in the ESR register when all prior commands
have completed. The query form returns ‘1” when all prior commands have
completed, but does not affect the ESR register.
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*PSC(?){i} Power-on Status Clear

Set (query) the Power-on Status Clear flag {to i}. The Power-on Status Clear
flag is stored in nonvolatile memory in the unit, and thus, maintains its value
through power-cycle events.

If the value of the flag is 0, then the Service Request Enable and Standard Event
Status Enable Registers (*SRE, *ESE) are stored in non-volatile memory, and
retain their values through power-cycle events. If the value of the flag is 1, then
these two registers are cleared upon power-cycle.

Example

*PSC 1 Set the Power-on Status Clear to 1.

*pPSC? Returns the current value of Power-on Status Clear.
*RCL i Recall Instrument Settings

Recall instrument settings from location i. The parameter i may range from

0to 9. Locations 1 to 9 are for arbitrary use. Location 0 is reserved for the recall
of default instrument settings.

Example

*RCL 3 Recall instruments settings from location 3.

*RST Reset the Instrument
Reset the instrument to default settings. This is equivalent to *RCL 0. It is also
equivalent to pressing the keys [SHIFT], [INIT], [ENTER on the front panel.
See Factory Default Settings on page 50 for a list of default settings.
Example
*RST Resets the instrument to default settings

*SAV i Save Instrument Settings

Save instrument settings to location i. The parameter i may range from 0 to 9.
However, location 0 is reserved for current instrument settings. It will be
overwritten after each front panel key press.

Example
*SAV 3 Save current settings to location 3.
*SRE(?)Xi} Service Request Enable

Set (query) the Service Request Enable register {to i}. Bits set in this register
cause the SG384 to generate a service request when the corresponding bit is set
in the STB register.
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*STB? Status Byte

Query the standard IEEE 488.2 serial poll status byte. The bits in the STB
register have the following meaning:

Bit Meaning
INSB — INSR summary bit
Reserved
Reserved
Reserved
MAYV — message available
ESB — ESR summary bit
MSS — master summary bit
Reserved

~No ok~ wWNEO

Example

*STB? A return of ‘113’ would indicate that INSB, MAV, ESB, and
MSS are set. INSB indicates that an enabled bit in INSR is
set. MAYV indicates that a message is available in the output
gueue. ESB indicates that an enabled bit in ESR is set. MSS
reflects the fact that at least one of the summary enable bits
is set and the instrument is requesting service.

*TRG Trigger

When the instrument is configured for list operation, this command initiates a
trigger. Instrument settings at the current list index are written to the instrument
and the index is incremented to the next list entry.

*TST? Self Test

Runs the instrument self test and returns O if successful. Otherwise it returns
error code 17 to indicate that the self test failed. Use the LERR? command to
determine the cause of the failure.

*WAI Wait for Command Execution

The instrument will not process further commands until all prior commands
including this one have completed.

Example
*WAI Wait for all prior commands to execute before continuing.
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Status and Display Commands

DISP(?){i}

Display

Set (query) the current display value {to i}. The parameter i selects the display

type.

©CoOoO~NOOOUOD,WNE O

10
11
12

Example
DISP 2

Display

Modulation Type
Modulation Function
Frequency

Phase

Modulation Rate or Period
Modulation Deviation or Duty Cycle
RF Type-N Amplitude
BNC Amplitude

RF Doubler Amplitude
Clock Amplitude

BNC Offset

Rear DC Offset

Clock Offset

Show carrier frequency

INSE(?){i}

Instrument Status Enable

Set (query) the Instrument Status Enable register {to i}. Bits set in this register
cause INSB (in STB) to be set when the corresponding bit is set in the INSR

register.

INSR?

Instrument Status Register

Query the Instrument Status Register. Upon executing a INSR? query, the
returned bits of the INSR register are cleared. The bits in the INSR register have
the following meaning:

Bit
0

1
2
3
4
5
6
7
8
9
1

Example
INSR?

Meaning
20MHZ_UNLK — 20 MHz PLL unlocked.

100MHZ_UNLK — 100 MHz PLL unlocked.

19MHZ_UNLK — 19 MHz PLL unlocked.

1GHZ UNLK -1 GHz PLL unlocked.

4GHZ_UNLK -4 GHz PLL unlocked.

NO_TIMEBASE - installed timebase is not oscillating.
RB_UNLOCK - the installed Rubidium oscillator is unlocked.
Reserved

MOD_OVLD - external modulation overloaded.

IQ_OVLD - external 1Q modulation overloaded.

0-15 Reserved

A return of ‘257’ would indicate that an external modulation
overload was detected and the 20 MHz PLL came unlocked.
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LERR? Last Error

Query the last error in the error buffer. Upon executing a LERR? query, the
returned error is removed from the error buffer. See the section Error Codes
later in this chapter for a description of the possible error codes returned by
LERR?. The error buffer has space to store up to 20 errors. If more than 19
errors occur without being queried, the 20" error will be 254 (Too Many
Errors), indicating that errors were dropped.

OPTN? i Installed Options

Query whether option i is installed. Returns 1 if it is installed, otherwise 0. The
parameter i identifies the option.

Option

I
1 Rear clock outputs
2 RF doubler and DC outputs
3 IQ modulation inputs and outputs
4 Rubidium timebase
ORNG? [i] Output Over Range (New in firmware v1.10)

Query whether output i is over its specified range. The instrument returns one if
the given output is over range, otherwise 0. The parameter i identifies the output

as follows:
i Output
0 BNC output
1 Type-N outputs
2 Rear RF doubler output

If omitted, i defaults to 1.

TEMP? Temperature
Query the current temperature of the RF output block in degrees C.

TIMB? Timebase
Query the current timebase. The returned value identifies the timebase.

Value Meaning

0 Crystal timebase

1 OCXO timebase

2 Rubidium timebase
3 External timebase
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Signal Synthesis Commands

Signal synthesis commands enable the user to set the frequency, amplitude, and phase of
the outputs. Basic configuration can be achieved by following the steps as outlined

in Table 29.
Table 29: Basic Signal Configuration
Action Relevant Commands
Set frequency FREQ
Set amplitude AMPL, AMPR, AMPC, AMPH
Set offset OFSL, OFSC, OFSD
Adjust phase PHAS, RPHS

All of these commands are described in detail below.

AMPC(?){v} Amplitude of Clock

Set (query) the amplitude of the rear clock output {to v} in V. Unlike the other
amplitude commands, units are always Vpp.

AMPH(?){v}[u] Amplitude of HF (RF Doubler)

Set (query) the amplitude of the rear RF doubler {to v}. If omitted, units default

to dBm.

Example

AMPH -5.0 Set the rear RF doubler amplitude to —5.0 dBm.

AMPH 0.1 RMS Set the rear RF doubler amplitude to 0.1 Vims.

AMPH? Query the rear RF doubler amplitude in dBm.

AMPH? VPP Query the rear RF doubler amplitude in V.
AMPL(?){v}[u] Amplitude of LF (BNC Output)

Set (query) the amplitude of the low frequency BNC output {to v}. If omitted,
units default to dBm.

Example

AMPL -1.0 Set the BNC output amplitude to —1.0 dBm.

AMPL 0.1 RMS Set the BNC output amplitude to 0.1 Vims.

AMPL? Query the BNC output amplitude in dBm.
AMPR(?){v}[u] Amplitude of RF (Type-N Output)

Set (query) the amplitude of the Type-N RF output {to v}. If omitted, units
default to dBm.

Example

AMPR -3.0 Set the Type-N RF output amplitude to —3.0 dBm.
AMPR 0.1 RMS Set the Type-N RF output amplitude to 0.1 Vms.
AMPR? Query the Type-N RF output amplitude in dBm.
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ENBC(?){i} Enable Clock

Set (query) the enable state of the rear clock output {to i}. If i is O, the clock
output is stopped in a low state. If i is 1, the clock is enabled and oscillating at
the carrier frequency. Note that the query returns the current state of the output.
It may return O even if a 1 was sent if the output is not active at the current
frequency (i.e. Fearier > 4.05 GHZ).

ENBH(?){i} Enable HF (RF Doubler)

Set (query) the enable state of the rear RF doubler output {to i}. If i is 0, the RF
doubler is disabled and turned off. If i is 1, the rear RF doubler is enabled and
operating at the programmed amplitude for the output. Note that the query
returns the current state of the output. It may return 0 even if a 1 was sent if the
output is not active at the current frequency (i.e. Fearier < 4.05 GHz).

ENBL(?){i} Enable LF (BNC Output)

Set (query) the enable state of the low frequency BNC output {to i}. If i is O, the
BNC output is disabled and turned off. If i is 1, the rear RF doubler is enabled
and operating at the programmed amplitude for the output. Note that the query
returns the current state of the output. It may return 0 even if a 1 was sent if the
output is not active at the current frequency (i.e. Fearier > 62.5 MH2z).

ENBR(?){i} Enable RF (Type-N Output)
Set (query) the enable state of the Type-N RF output {to i}. If i is 0, the Type-N
RF output is disabled and turned off. If i is 1, the Type-N RF output is enabled
and operating at the programmed amplitude for the output. Note that the query
returns the current state of the output. It may return 0 even if a 1 was sent if the
output is not active at the current frequency (i.e. Fearier < 950 kHz).

FREQ(?){f}u] Frequency
Set (query) the carrier frequency {to f}. If omitted, units default to Hz.
Example
FREQ 100e6 Set the frequency to 100 MHz.
FREQ 100 MHz Also sets the frequency to 100 MHz.
FREQ ? Returns the current frequency in Hz.
FREQ? MHz Returns the current frequency in MHz
NOIS(?){i} Noise Mode of RF PLL Loop Filter
Set (query) the RF PLL loop filter mode for the instrument.
i RF PLL Mode
0 Mode 1—minimize noise at small offsets from carrier.
1 Mode 2—minimize noise at large offsets from carrier.

This command is identical to changing the PLL mode from the front panel via
the shifted CAL function.

OFSC(?){v} Offset of Clock
Set (query) the offset voltage of the rear clock output {to v} in volts.

OFSD(?){v} Offset of Rear DC
Set (query) the offset voltage of the rear DC output {to v} in volts.
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OFSL(?){v} Offset of LF (BNC Output)
Set (query) the offset voltage of the low frequency BNC output {to v} in volts.

PHAS(?)X{p} Phase

Set (query) the phase of the carrier{to p}. The phase will track to +360°, but it
may only be stepped by 360° in one step. Thus, if the phase is currently 360°,
setting the phase to —90° will fail because the phase step is larger than 360°. On
the other hand, setting the phase to 370° will succeed but the reported phase will

then be 10°.

Example

PHAS 90.0 Set the phase to 90 degrees.

PHAS -10.0 Set the phase to —10 degrees.
RPHS Rel Phase

Make the current phase of the carrier 0°.
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Modulation Commands

Modulation commands enable the user to configure different type of modulations of the
carrier. Basic configuration can be achieved by following the steps outlined in Table 30.

Table 30: Basic Modulation Configuration

Modulation Configuration Relevant Commands
On/Off Enable modulation MODL
External AC/DC input coupling COUP
AM Select AM modulation TYPEO
Modulation function MFENC
Mod. rate / Noise bandwidth RATE
Deviation ADEP, ANDP
FM Select FM modulation TYPE 1
Modulation function MFENC
Mod. rate / Noise bandwidth RATE
Deviation FDEV, FNDV
oM Select ®M modulation TYPE 2
Modulation function MFENC
Mod. rate / Noise bandwidth RATE
Deviation PDEV, PNDV
Sweep Select frequency sweep TYPE 3
Modulation function SFNC
Modulation rate SRAT
Deviation SDEV
Pulse/Blank Select pulse/blank mod. TYPE 4 or TYPES
Modulation function PFNC
Pulse period PPER
Pulse width PWID or PDTY
PRBS period RPER
PRBS length PRBS
1Q Select 1Q modulation TYPE 6
Modulation function QFNC
Noise bandwidth RATE

All of these commands are described in detail below.
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ADEP(?){d} AM Modulation Depth
Set (query) the AM modulation depth {to d} in percent.
Note: see ANDP command if noise is the selected modulation function.

Example

ADEP 90.0 Set the depth to 90 %.

ADEP? Query the current depth in percent.
ANDP(?){d} AM Noise Modulation Depth

Set (query) the AM noise modulation depth {to d} in percent. The value
controls the rms depth of the modulation, not the peak deviation as the ADEP
command does.

Note: see ADEP command for all modulation functions other than noise.

Example

ANDP 10.0 Set the rms noise depth to 10 %.

ANDP? Query the current rms noise depth in percent.
COUP(?)Xi} Modulation Coupling

Set (query) the coupling of the external modulation input {to i}. If i is 0, the
input is AC coupled. If i is 1, the input is DC coupled. This setting has no affect
on the input if pulse modulation is active. In that case the coupling is always
DC.

FDEV(?){f}{u] FM Deviation
Set (query) the FM deviation {to f}. If omitted, units default to Hz.
Note: see FNDV command if noise is the selected modulation function.

Example
FDEV 10e3 Set the FM deviation to 10 kHz.
FDEV? Query the current FM deviation in Hz.

FDEV 1 kHz Set the FM deviation to 1 kHz.

FNDV(?){f}[u] FM Noise Deviation

Set (query) the FM noise deviation {to f}. If omitted, units default to Hz. The
value controls the rms deviation of the modulation, not the peak deviation as the
FDEV command does.

Note: see FDEV command for all modulation functions other then noise.

Example
FNDV 10e3 Set the rms FM noise deviation to 10 kHz.
FNDV? Query the current rms FM noise deviation in Hz.

FNDV 1 kHz Set the rms FM noise deviation to 1 kHz.
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MENC(?){i} Modulation Function for AM/FM/®M

Set (query) the modulation function or AM/FM/®M {to i}. The parameter i may
be set to one of the following values:

Modulation Function
Sine wave

Ramp

Triangle

Square

Noise

External

abdhwWNEFEO-

Note: see SFNC, PFNC, and QFNC commands for sweeps, pulse/blank, and 1Q
modulations respectively.

MODL(?){i} Modulation Enable

Set (query) the enable state of modulation {to i}. If i is 0, modulation is
disabled. If i is 1, modulation is enabled. This command may fail if the current
modulation type is not allowed at current settings. For example, pulse
modulation is not allowed at frequencies where the RF doubler is active.

PDEV(?){p} ®M Deviation
Set (query) the ®M deviation {to p} in degrees.
Note: see PNDV command if noise is the selected modulation function.

Example

PDEV 45.0 Set the ®M deviation to 45.0 degrees.

PDEV? Query the current ®M deviation.
PDTY(?){d} Pulse/Blank Duty Factor

Set (query) the duty factor for pulse/blank modulation {to d} in percent. This
value controls pulse modulation when the selected waveform is square
(see PENC). Use PWID? to determine the actual pulse width in time.

Example

PDTY 10 Set the duty factor to 10 %.

PDTY? Query the current duty factor.
PENC(?){i} Pulse Modulation Function

Set (query) the modulation function for pulse/blank modulation {to i}. The
parameter i may be set to one of the following values:

Modulation Function

Square

Noise (PRBS)

External

g b~ ow'=—

Note: see MFNC, SFNC, and QFNC commands for AM/FM/®M, sweeps, and
IQ modulations respectively.
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PNDV(?){p} ®M Noise Deviation

Set (query) the ®M noise deviation {to p} in degrees. The value controls the
rms deviation of the modulation, not the peak deviation as the PDEV command

does.

Note: see PDEV command for all modulation functions other than noise.

Example

PNDV 10.0 Set the rms ®M noise deviation to 10.0 degrees.

PNDV? Query the current rms ®M noise deviation.
PPER(?){t}[u] Pulse/Blank Period

Set (query) the pulse/blank modulation period {to t}. If omitted, units default to
seconds. This value controls pulse modulation when the selected waveform is
square (see PFNC).

Example

PPER 1e-3 Set the pulse period to 1 ms.

PPER? Query the current pulse period in seconds.
PRBS(?){i} PRBS Length for Pulse/Blank Modulation

Set (query) the PRBS length for pulse/blank modulation {to i}. The parameter i
may range from 8 to 19. It defines the number of bits in the PRBS generator. A
value of 8, for example, means the generator is 8 bits wide. It will generate a
sequence of pseudo random bits which repeats every 28 — 1 bits. This value
controls pulse modulation when the selected waveform is noise (see PFNC).

Example

PRBS 10 Set the PRBS length to 10.

PRBS? Query the current PRBS length.
PWID(?){t}[u] Pulse/Blank Width

Set (query) the pulse/blank modulation width (duty cycle) {to t}. If omitted,
units default to seconds. This value controls pulse modulation when the selected
waveform is square (see PFNC).

Example

PWID 1le-6 Set the pulse width to 1 ps.

PWID? Query the current pulse width in seconds.
QFNC(?Xi} IQ Modulation Function

Set (query) the modulation function for 1Q modulation {to i}. The parameter i
may be set to one of the following values:

i Modulation Function

4 Noise

5 External

Note: see MFNC, SFNC, and PFNC commands for AM/FM/®M, sweeps, and
pulse/blank modulations respectively.
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RATE(?){f}[u] Modulation Rate for AM/FM/®M

Set (query) the modulation rate for AM/FM/®OM {to f}. If omitted, units default
to Hz. This command also controls the noise bandwidth for AM/FM/®M and IQ
modulation if a noise function is selected for the given type of modulation.

Note: use the SRAT command to control the sweep rates.

Example

RATE 400 Set the modulation rate to 400 Hz.

RATE 10 kHz Set the rate to 10 kHz.

RATE? Query the current rate in Hz.

RATE? kHz Query the current rate in kHz.
RPER(?){t}[u] PRBS Period for Pulse/Blank Modulation

Set (query) the PRBS period for pulse/blank modulation{to t}. If omitted, units
default to seconds. This value controls pulse modulation when the selected
waveform is noise (see PFNC).

Example

RPER 1le-3 Set the bit period to 1 ms.

RPER? Query the current bit period in seconds.
SDEV(?){f}u] Sweep Deviation

Set (query) the deviation for sweeps {to f}. If omitted, units default to Hz. The
limits for sweep deviations are controlled by the edges of the band within which
the synthesizer is operating. Sweep deviations may be as large as 1 GHz in the 2
to 4 GHz band.

Example
SDEV 100e6 Set the sweep deviation to 100 MHz.
SDEV? Query the current sweep deviation in Hz.

SDEV 1 MHz Set the sweep deviation to 1 MHz.

SENC(?Xi} Sweep Modulation Function

Set (query) the modulation function for sweeps {to i}. The parameter i may be
set to one of the following values:

Modulation Function
Sine wave

Ramp

Triangle

External

ON PO

Note: see MFNC, PFNC, and QFNC commands for AM/FM/®M, pulse/blank,
and 1Q modulations respectively.

SRAT(?X{f}Hu] Modulation Sweep Rate
Set (query) the modulation rate for sweeps {to f}. If omitted, units default to Hz.
Note: use the RATE command to control the modulation rate of AM/FM/ OM.

Example
SRAT 10 Set the sweep rate to 10 Hz.
SRAT? Query the current rate in Hz.
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TYPE(?)Xi} Modulation Type

Set (query) the current modulation type {to i}. The parameter i may be set to
one of the following values:

Modulation Type

i
0 AM
1 FM
2 oM
3 Sweep
4 Pulse
5 Blank
6 1Q (if option 3 is installed)
Example
TYPE 2 Set the modulation type to phase modulation.
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List Commands

For detailed information on creating and defining lists, see the section List Mode later in
this chapter. Basic steps for using lists are summarized in Table 31.

Table 31: Basic List Configuration

Action Relevant Commands
Create list LSTC

Set instrument state for each list entry LSTP

Enable list LSTE

Trigger list *TRG or GPIB bus trigger
Delete list LSTD

All of these commands are described in detail below.

LSTC? i List Create

Create a list of size i. If successful, 1 is returned, otherwise 0 is returned. The
list is initialized to the no change state.

Example

LSTC? 20 Create a list of size 20. Returns 1 if successful, otherwise 0.
LSTD List Delete

Delete the current list and free any memory dedicated to it.

Example

LSTD Destroy a previously created list.
LSTE(?){i} List Enable

Set (query) the list enable state {to i}. If i is 1, the list is enabled. If i is O it is
disabled. A list must be enabled before it can be triggered.

Example

LSTE 1 Enable a previously created list.

LSTE? Query the current enable state of the list.
LSTI(?){i} List Index

Set (query) the current list index pointer {to i}.The list index identifies the entry
whose state will be loaded into the instrument upon the next valid trigger.

Example
LSTI 10 Set the list index to 10.
LSTI? Query the current list index.

LSTP(?)i {,<st>} List Point
Set (query) the instrument state stored in entry i of the list {to <st>}. Details on

the format and meaning of instrument states <st> are discussed above in the
section List Instrument States.

Example

LSTP 5, 100e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
Set list entry 5 in the list to change the frequency to 100
MHz but leave all other settings unchanged.

LSTP?5 Query instrument state stored in list entry 5.
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LSTR List Reset
Reset the list index to zero.

LSTS? List Size

Query the current list size. This is the size requested when the list was created
with the LSTC? command.
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Interface Commands

EMAC?

Ethernet MAC Address

Query the Ethernet MAC address.

EPHY(?){i} Ethernet Physical Layer Configuration
Set (query) the Ethernet link speed {to i}. The parameter i may be one of the
following:
i Link Speed
0 10 Base T
1 100 Base T
Example
EPHYS 1 Configure link for 100 Base T operation.
IFCF(?)i{,j} Interface Configuration

Set (query) interface configuration parameter i {to j}. The parameter i may be
one of the following:

O©CoO~NOOPWNEFEO-

Configuration Parameter
RS-232 Enable/Disable
RS-232 Baud Rate

GPIB Enable/Disable

GPIB Address

LAN TCP/IP Enable/Disable.
DHCP Enable/Disable

Auto-1P Enable/Disable

Static IP Enable/Disable

Bare Socket Enable/Disable
Telnet Enable/Disable

VX1-11 Net Instrument Enable/Disable
Static IP Address

Subnet Address/Network Mask
Default Gateway

Set j to 0 to disable a setting and 1 to enable it. Valid RS-232 baud rates include
4800, 9600, 19200, 38400, 57600, and 115200. Valid GPIB addresses are in the
range 0—30. Parameters 10—-12 require an IP address in the form ‘a.b.c.d’ where
each letter is a decimal integer in the range 0-255.

Example

IFCF 6,0 Disable Auto-IP

IFCF 1,19200 Set RS-232 baud rate to 19200
IFCF 3,16 Set primary GPIB address to 16
IFCF 11,192.168.10.5 Set IP address to 192.168.10.5
IFCF 12,255.255.255.0 Set network mask to 255.255.255.0
IFCF 13,192.168.10.1 Set default gateway to 192.168.10.1
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IFRS i Interface Reset
Reset interface i. The parameter i identifies the interface to reset:
i Interface
0 RS-232
1 GPIB
2 LAN TCP/IP

When an interface is reset all connections on that interface are reset to the
power-on state.

IPCF? i Active TCP/IP Configuration

Query active TCP/IP configuration parameter i. The parameter i may be one of
the following:

Configuration

Link

IP Address

Subnet Address/Network Mask

Default Gateway

The link parameter indicates whether the unit is physically connected to the
LAN/Ethernet network. A value of 1 indicates the unit is connected. The rest of
the parameters indicate the current TCP/IP configuration that was selected by
the appropriate configuration process: DHCP, Auto-IP, or Static IP.

WN PO

LCAL Go to Local

Go back to local control of the instrument. This enables the front panel key pad
for instrument control. This command is only active on raw socket, telnet and
RS-232 connections. The other interfaces have built in functionality for
implementing this functionality.

LOCK? Request Lock

Request the instrument lock. The unit returns 1 if the lock is granted and O
otherwise. When the lock is granted, no other instrument interface, including the
front panel interface, may alter instrument settings until the lock is released via
the UNLK command.

REMT Go to Remote

Enable remote control of the instrument. In this mode, the front panel key pad is
disabled, so that control of the instrument can only occur via the remote
interface. This command is only active on raw socket, telnet and RS-232
connections. The other interfaces have built in functionality for implementing
this functionality.

UNLK? Release Lock

Release the instrument lock previously acquired by the LOCK? command.
Returns 1 if the lock was released, otherwise 0.

XTRM i{,j,k} Interface Terminator

Set the interface terminator that is appended to each response to i, j, k.
The default terminator is 13, 10, which is a carriage return followed by a line
feed.
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Status Byte Definitions

The instrument reports on its status by means of the serial poll status byte and two event
status registers: the standard event status (*ESR) and the instrument event status (INSR).
These read-only registers record the occurrence of defined events inside the unit. If the
event occurs, the corresponding bit is set to one. Bits in the status registers are latched.
Once an event bit is set, subsequent state changes do not clear the bit. All bits are cleared
when the registers are queried, with a *ESR?, for example. The bits are also cleared with
the clear status command, *CLS. The bits are not cleared, however, with an instrument
reset (*RST) or a device clear.

Each of the unit’s event status registers has an associated enable register. The enable
registers control the reporting of events in the serial poll status byte (*STB). If a bit in the
event status register is set and its corresponding bit in the enable register is set, then the
summary bit in the serial poll status byte (*STB) will be set. The enable registers are
readable and writable. Reading the enable registers or clearing the status registers does
not clear the enable registers. Bits in the enable registers must be set or cleared explicitly.
To set bits in the enable registers, write an integer value equal to the binary weighted sum
of the bits you wish to set.

The serial poll status byte (*STB) also has an associated enable register called the service
request enable register (*SRE). This register functions in a similar manner to the other
enable registers, except that it controls the setting of the master summary bit (bit 6) of the
serial poll status byte. It also controls whether the unit will issue a request for service on
the GPIB bus.

Serial Poll Status Byte

Bit Name Meaning

0 INSB An unmasked bit in the instrument status register (INSR) has been set.

1 Reserved

2 Reserved

3 Reserved

4 MAV The interface output buffer is non-empty

5 ESB An unmasked bit in the standard event status register (*ESR) has been
set.

6 MSS Master summary bit. Indicates that the instrument is requesting

service because an unmasked bit in this register has been set.
7 Reserved

The serial poll status byte may be queried with the *STB? command. The service request
enable register (*SRE) may be used to control when the instrument asserts the request-
for-service line on the GPIB bus.
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Standard Event Status Register

Bit Name Meaning

0 OPC Operation complete. All previous commands have completed. See
command *OPC.

1 Reserved

2 QYE Query error occurred.

3 DDE Device dependent error occurred.

4 EXE Execution error. A command failed to execute correctly because a
parameter was invalid.

5 CME Command error. The parser detected a syntax error.

6 Reserved

7 PON Power on. The unit has been power cycled.

The standard event status register may be queried with the *ESR? command. The standard
event status enable register (*ESE) may be used to control the setting of the ESB summary
bit in the serial poll status byte.

Instrument Status Register

Bit Name Meaning

0 20MHZ_UNLK  The 20 MHz PLL has come unlocked.

1 100MHZ_UNLK The 100 MHz PLL has come unlocked.

2 19MHZ_UNLK  The 19 MHz PLL has come unlocked.

3 1GHZ UNLK The 1 GHz PLL has come unlocked.

4 4GHZ_UNLK The 4 GHz PLL has come unlocked.

5 NO_TIMEBASE An installed optional timebase is not oscillating.
6 RB_UNLK An installed Rubidium timebase is unlocked.

7 Reserved

8 MOD_OVLD An external modulation overload was detected.
9 IQ_OVLD An external 1Q modulation overload was detected.
1

0-15 Reserved

The instrument status register may be queried with the INSR? command. The instrument
status enable register (INSE) may be used to control the setting of the INSB summary bit
in the serial poll status byte.
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List Mode

The instrument supports a powerful list mode, only available via the remote interface,
which enables the user to store a list of instrument states in memory and quickly switch
between states by sending GPIB bus triggers or the *TRG command.

List Instrument States

At the heart of the list configuration is the instrument state which should be loaded upon
the reception of each valid trigger. The instrument state is downloaded to the unit via the
command: LSTP i {, <st>}. The parameter i is the index identifying the list entry to which
the instrument state, <st>, should be stored. The instrument state, <st>, consists of an
ordered, comma-separated list of 15 values. The order and description of each value is
summarized in Table 32.

Also listed in the table are related, non-list, commands that also change the given
instrument state. For example, frequency is the first parameter. Entering a value here
would change the carrier frequency to the given value just as the FREQ command would
do.

The parameter for each state is set with a floating point value or integer in the default units
as specified by the related commands. For example, entering a 100e6 in the first position
would set the frequency to 100 MHz.

Although, all parameters in <st> must be specified, each parameter may be specified as
‘N’ to leave the parameter unchanged. Thus, to leave all parameters unchanged, set the
state as follows:

<All unchanged> = N,N,N,N,N,N,N,N,N,N,N,N,N,N,N

This is the default for all entries when a list is created. To change just one item, simply
specify that one item and leave all others unchanged. For example, to only change the
BNC output amplitude use the following state:

<BNC ampl: —2 dBm> = N,N,-2.00,N,N,N,N,N,N,N,N,N,N,N,N

Performing scans of frequency or amplitude consists of storing successive instrument list
states in which only the frequency is changed, or only the amplitude is changed,
respectively. To scan frequency and amplitude simultaneously, simply specify both
frequency and amplitude for each state. For example, to change the frequency to 10 MHz
and the BNC output to —2 dBm use the following state:

<Freq. and BNC ampl> = 10e6,N,-2.00,N,N,N,N,N,N,N,N,N,N,N,N

If a given setting happens to be invalid when the triggered state occurs, the parameter will
be ignored. This might happen, for instance, if one tries to enable pulse modulation with
the frequency set to 7 GHz.
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Table 32: List State Definitions

Position | Instrument State Related Commands
1 Frequency FREQ
2 Phase PHAS
3 Amplitude of LF (BNC output) AMPL
4 Offset of LF (BNC output) OFSL
5 Amplitude of RF (Type-N output) AMPR
6 Front panel display DISP
7 Enables/Disables
Bit 0: Enable modulation MODL
Bit 1: Disable LF (BNC output) ENBL
Bit 2: Disable RF (Type-N output) ENBR
Bit 3: Disable Clock output ENBC
Bit 4: Disable HF (RF doubler output) ENBH
8 Modulation type TYPE
9 Modulation function
AM/FM/ ®M MFNC
Sweep SFNC
Pulse/Blank PFNC
1Q QFNC
10 Modulation rate
AM/FM/®M modulation rate RATE
Sweep rate SRAT
Pulse/Blank period PPER, RPER
11 Modulation deviation
AM ADEP, ANDP
FM FDEV, FNDV
oM PDEV, PNDV
Sweep SDEV
Pulse/Blank PWID
12 Amplitude of clock output AMPC
13 Offset of clock output OFSC
14 Amplitude of HF (RF doubler output) AMPH
15 Offset of rear DC OFSD

Enables/Disables

The enables/disables setting at position 7 in the state list is different from the others in that
multiple commands are aggregated into one value and the polarities of the disables are
opposite to that of their corresponding commands. Modulation enable is assigned to bit 0.
The output disables are assigned to bits 1 to 4. The enable/disables value is then calculated
as the binary weighted sum of all the bits.

For example, to enable modulation and disable the clock and RF doubler outputs, we need
to set bits 0, 3, and 4. The binary weighted sum is given as 2° + 23 + 24 =1+ 8 + 16 = 25.
Thus, a value of 25 in position 7 would enable the modulation and disable the clock and
RF doubler outputs.
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Modulation List States

Virtually all modulation parameters may be specified as part of a list state, but not
simultaneously. In order to compress the size of the list, many parameters share the same
position as indicated in Table 19. Thus, in order to untangle which parameters are being
specified, the modulation type must be specified. Furthermore, if modulation rate or
deviation is specified, then both the modulation type and modulation function must also
be specified.

For example, to set AM sine wave modulation depth to 25 %, specify the list state as
follows:

<Mod AM: 25%> = N,N,N,N,N,N,N,0,0,N,25.0,N,N,N,N

Similarly, to set FM sine wave modulation deviation to 100 kHz, specify the list state as
follows:

<Mod FM: 100 kHz> = N,N,N,N,N,N,N,1,0,N,100e3,N,N,N,N

Specify a frequency sweep of 100 MHz at a 10 Hz rate with a 750 MHz carrier and
modulation enabled as follows:

<Sweep: 100 MHz at 10 Hz> = 750e6,N,N,N,N,N,1,3,1,10.0,100e6,N,N,N,N

Specify pulse modulation with a 1 ms period and 10 us width as follows:

<Mod pulse: 1 ms period, 10 ps width> = N,N,N,N,N,N,N,4,3,1e-3,10e-6,N,N,N,N

Note that although the modulation type and modulation function must usually be specified

together, the modulation itself need not necessarily be enabled. Thus, one could configure
the modulation in one list entry and enable it in another entry.
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Examples
Example 1: Scan frequency from 100 MHz to 1 GHz in 100 MHz steps.

LSTC? 10

LSTP 0,100e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 1,200e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 2,300e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 3,400e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 4,500e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 5,600e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 6,700e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 7,800e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 8,900e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTP 9,1000e6,N,N,N,N,N,N,N,N,N,N,N,N,N,N
LSTE1

Example 2: Scan RF Type-N output from 10 dBm to -10 dBm in 5 dBm steps.

LSTC?5

LSTP O,N,N,N,N,10.0,N,N,N,N,N,N,N,N,N,N
LSTP 1,N,N,N,N,5.0,N,N,N,N,N,N,N,N,N,N
LSTP 2,N,N,N,N,0.0,N,N,N,N,N,N,N,N,N,N
LSTP 3,N,N,N,N,-5.0,N,N,N,N,N,N,N,N,N,N
LSTP 4,N,N,N,N,-10.0,N,N,N,N,N,N,N,N,N,N
LSTE1

Example 3: Configure pulse modulation with 1 ms period and scan the width from 100 ps
to 900 ps in 100 ps steps.

LSTC?9

LSTP O,N,N,N,N,N,N,1,4,3,1e-3,100e-6,N,N,N,N
LSTP 1,N,N,N,N,N,N,N,4,3,N,200e-6,N,N,N,N
LSTP 2,N,N,N,N,N,N,N,4,3,N,300e-6,N,N,N,N
LSTP 3,N,N,N,N,N,N,N,4,3,N,400e-6,N,N,N,N
LSTP 4,N,N,N,N,N,N,N,4,3,N,500e-6,N,N,N,N
LSTP 5,N,N,N,N,N,N,N,4,3,N,600e-6,N,N,N,N
LSTP 6,N,N,N,N,N,N,N,4,3,N,700e-6,N,N,N,N
LSTP 7,N,N,N,N,N,N,N,4,3,N,800e-6,N,N,N,N
LSTP 8,N,N,N,N,N,N,N,4,3,N,900e-6,N,N,N,N
LSTE1

Example 4: Configure AM modulation atl kHz rate and scan the depth from 25 % to
100 % in 25 % steps.

LSTC? 4

LSTP O,N,N,N,N,N,N,1,0,0,1e3,25,N,N,N,N
LSTP 1,N,N,N,N,N,N,N,0,0,N,50,N,N,N,N
LSTP 2,N,N,N,N,N,N,N,0,0,N,75,N,N,N,N
LSTP 3,N,N,N,N,N,N,N,0,0,N,100,N,N,N,N
LSTE1
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Error Codes

The instrument contains an error buffer that may store up to 20 error codes associated with
errors encountered during power-on self tests, command parsing, or command execution.
The ERR LED will be highlighted when a remote command fails for any reason. The
errors in the buffer may be read one by one by executing successive LERR? commands.
The user may also view the errors from the front panel by pressing the keys [SHIFT],
‘STATUS’, sequentially, followed by ADJUST A until the display reads ‘Error Status.’
Finally, press SELECT [> successively to view the error count and individual errors. The
errors are displayed in the order in which they occurred. The ERR LED will go off when
all errors have been retrieved.

The meaning of each of the error codes is described below.

Execution Errors

10

11

12

13

14

15

16

17

No Error
No more errors left in the queue.

lllegal Value
A parameter was out of range.

lllegal Mode

The action is illegal in the current mode. This might happen, for instance, if the user tries
to turn on IQ modulation with the ‘MODL 1’ command and the current frequency is below
400 MHz.

Not Allowed
The requested action is not allowed because the instrument is locked by another interface.

Recall Failed

The recall of instrument settings from nonvolatile storage failed. The instrument settings
were invalid.

No Clock Option
The requested action failed because the rear clock option is not installed.

No RF Doubler Option
The requested action failed because the rear RF doubler option is not installed.

No 1Q Option
The requested action failed because the rear 1Q option is not installed.

Failed Self Test
This value is returned by the *TST? command when the self test fails.
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Query Errors

30 Lost Data

Data in the output buffer was lost. This occurs if the output buffer overflows or if a
communications error occurs and data in output buffer is discarded.

32 No Listener

This is acommunications error that occurs if the unit is addressed to talk on the GPIB bus,
but there are no listeners. The unit discards any pending output.

Device Dependent Errors

40 Failed ROM Check
The ROM checksum failed. The firmware code is likely corrupted.

42 Failed EEPROM Check
The test of EEPROM failed.

43 Failed FPGA Check
The test of the FPGA failed.

44 Failed SRAM Check
The test of the SRAM failed.

45 Failed GPIB Check
The test of GPIB communications failed.

46 Failed LF DDS Check
The test of the LF DDS communications failed.

47 Failed RF DDS Check
The test of the RF DDS communications failed.

48 Failed 20 MHz PLL
The test of the 20 MHz PLL failed.

49 Failed 100 MHz PLL
The test of the 100 MHz PLL failed.

50 Failed 19 MHz PLL
The test of the 19 MHz PLL failed.

51 Failed 1 GHz PLL
The test of the 1 GHz PLL failed.

52 Failed 4 GHz PLL
The test of the top octave PLL failed.
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53 Failed DAC
The test of the internal DACs failed.

Parsing Errors

110 lllegal Command

The command syntax used was illegal. A command is normally a sequence of four letters,
or a ‘*’ followed by three letters.

111  Undefined Command
The specified command does not exist.

112  lllegal Query
The specified command does not permit queries

113 lllegal Set
The specified command can only be queried.

114  Null Parameter
The parser detected an empty parameter.

115  Extra Parameters
The parser detected more parameters than allowed by the command.

116  Missing Parameters
The parser detected missing parameters required by the command.

117 Parameter Overflow

The buffer for storing parameter values overflowed. This probably indicates a syntax
error.

118 Invalid Floating Point Number
The parser expected a floating point number, but was unable to parse it.

120 Invalid Integer
The parser expected an integer, but was unable to parse it.

121  Integer Overflow
A parsed integer was too large to store correctly.

122  Invalid Hexadecimal
The parser expected hexadecimal characters but was unable to parse them.

126  Syntax Error
The parser detected a syntax error in the command.

127  lllegal Units
The units supplied with the command are not allowed.
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128 Missing Units
The units required to execute the command were missing.

Communication Errors

170 Communication Error

A communication error was detected. This is reported if the hardware detects a framing,
or parity error in the data stream.

171 Over run

The input buffer of the remote interface overflowed. All data in both the input and output
buffers will be flushed.

Other Errors

254  Too Many Errors
The error buffer is full. Subsequent errors have been dropped.
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Example Programming Code

The following program can be used as sample code for communicating with the
instrument over TCP/IP. The program is written in the C++ language and should compile
correctly on a Windows based computer. It could be made to work on other platforms
with minor modifications. In order to use the program, you will need to connect the unit
to your LAN and configure it with an appropriate IP address. Contact your network
administrator for details on how to do this. To identify the unit’s current IP address from
the front panel press [SHIFT], [STATUS], then repeat press Auntil the ‘tcp ip status’
menu appears. Finally press the [<]] [[>] to sequence to the ‘ip’ address.

Copy the program into a file named “sg_ctrl.cpp”. To avoid typing in the program
manually, download the electronic version of this manual from the SRS website
(www.thinksrs.com). Select the program text and copy/paste it into the text editor of your
choice. Compile the program into the executable “sg_ctrl.exe”. At the command line type
something like the following:

sg ctrl 192.168.0.5

where you will replace “192.168.0.5” with the IP address of the unit. You should see the
something like the following:

Connection Succeeded
Stanford Research Systems, SG384,s/n001013,verl1.00.10A

Closed connection

The program connects to the unit at the supplied IP address sets several parameters and
then closes. If successful, the frequency should be set to 50 MHz and the amplitudes of
Type-N and BNC outputs will be set to -10 and -5 dBm, respectively.
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/* sg_ctrl.c : Sample program for controlling the SG384 via TCP/IP */
#include "Winsock2.h"
#include <stdio.h>

/* prototypes */

void init tcpip(void);

int sg connect (unsigned long ip);

int sg close(void);

int sg write(char *str);

int sg write bytes(const void *data, unsigned num);
int sg read(char *buffer, unsigned num);

SOCKET sSG384; /* sg384 tcpip socket */
unsigned sg timeout = 6000; /* Read timeout in milliseconds */

int main(int argc, char * argv[])
{
char buffer[1024];

/* Make sure ip address is supplied on the command line */

if ( argc < 2 ) {
printf ("Usage: sg ctrl IP ADDRESS\n");
exit (1) ;

}

/* Initialize the sockets library */
init tcpip();

/* Connect to the sg384 */
if ( sg_connect( inet addr(argv[1l]) ) ) {
printf ("Connection Succeeded\n");

/* Get identification string */

sg_write ("*idn?\n");

if ( sg_read(buffer,sizeof (buffer)) )
printf (buffer);

else
printf ("Timeout\n") ;

/* Reset instrument */

sg _write("*rst\n");

/* Set frequency to 50 MHz */

sg write("freg 50e6\n");

/* Set amplitude of Type-N output to -10 dBm */

sg write("ampr -10.0\n");

/* Set amplitude of BNC output to -5 dBm */

sg write("ampl -5.0\n");

/* Make sure all commands have executed before closing connection */

sg_write ("*opc?\n");

if ( !sg read(buffer,sizeof (buffer)) )
printf ("Timeout\n") ;

/* Close the connection */

if (sg _close())
printf ("Closed connection\n");

else
printf ("Unable to close connection");

}
else
printf ("Connection Failed\n");

return 0;
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void init tcpip(void)
{
WSADATA wsadata;

if ( WSAStartup (2, &wsadata) != 0 ) {
printf ("Unable to load windows socket library\n");
exit (1) ;

}

int sg connect (unsigned long ip)
{
/* Connect to the sg384 */
struct sockaddr in intrAddr;
int status;

sSG384 = socket (AF _INET,SOCK STREAM, 0) ;
if ( sSG384 == INVALID SOCKET )
return 0;

/* Bind to a local port */

memset (&intrAddr, 0, sizeof (intrAddr)) ;

intrAddr.sin family = AF INET;

intrAddr.sin port = htons(0);

intrAddr.sin addr.S un.S addr = htonl (INADDR ANY) ;

if ( SOCKET ERROR == bind(sSG384, (const struct sockaddr *)s&intrAddr,sizeof (intrAddr)) ) |
closesocket (sSG384) ;
sSG384 = INVALID_SOCKET;
return O;

}

/* Setup address for the connection to sg on port 5025 */
memset (&intrAddr, 0, sizeof (intrAddr)) ;
intrAddr.sin family = AF INET;
intrAddr.sin port = htons(5025);
intrAddr.sin addr.S un.S addr = ip;
status = connect (sSG384, (const struct sockaddr *)&intrAddr,sizeof (intrAddr));
if ( status ) {

closesocket (s5G384) ;

sSG384 = INVALID_SOCKET;

return 0O;
}
return 1;

}

int sg_close(void)
{
if ( closesocket (sSG384) != SOCKET ERROR )
return 1;
else
return 0O;

}

int sg write(char *str)

{
/* Write string to connection */
int result;

result = send(sSG384,str, (int)strlen(str),0);
if ( SOCKET ERROR == result )

result = 0;
return result;
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int sg write bytes(const void *data, unsigned num)

{

}

/* Write string to connection */
int result;

result = send(sSG384, (const char *)data, (int)num,O0) ;
if ( SOCKET_ERROR == result )
result = 0;

return result;

int sg read(char *buffer, unsigned num)

{

/* Read up to num bytes from connection */
int count;

fd set setRead, setWrite, setExcept;
TIMEVAL tm;

/* Use select() so we can timeout gracefully */
tm.tv_sec = sg_timeout/1000;
tm.tv_usec = (sg_timeout % 1000) * 1000;

FD ZERO (&setRead) ;
FD_ZERO(&setWrite);
FD ZERO (&setExcept) ;
FD SET (sSG384, &setRead) ;
count = select (0, &setRead, &setWrite, &setExcept, &tm) ;
if ( count == SOCKET_ERROR ) |
printf ("select failed: connection aborted\n");
closesocket (sSG384) ;
exit(1l);
}
count = 0;
if ( FD _ISSET(sSG384, &setRead) ) {
/* We've received something */
count = (int)recv (sSG384,buffer,num-1,0);
if ( SOCKET ERROR == count ) {
printf ("Receive failed: connection aborted\n");
closesocket (sSG384) ;
exit (1) ;
}
else if (count ) {
buffer[count] = '"\0';
}
else {
printf ("Connection closed by remote host\n");
closesocket (sSG384) ;
exit (1) ;

}

return count;
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SG380 Series Operation Verification

Overview

The operation of a SG380 series RF signal generator may be evaluated by running a series
of tests designed to measure the accuracy of its inputs and outputs and comparing the
results with their associated specifications. While the verification tests presented here are
not as extensive as the tests performed at the factory, one can nevertheless have confidence
that a unit that passes these tests is functioning properly and within specification.

The verification tests can be divided into three broad categories: output driver tests,
frequency synthesis tests, and timebase calibration tests. A brief test procedure for each
of the option boards is also included. The output driver tests are designed to test the
integrity and accuracy of the front panel outputs by measuring the output power of the
BNC and Type-N outputs. The frequency synthesis tests verify the overall frequency
generation at various points in the spectrum from DC to 6 GHz. Lastly, the timebase
calibration tests evaluate the accuracy and stability of the installed timebase.

Please allow the instrument under test to warm up for 1 hour before testing it to a
specification.

Equipment Required

In addition to the SG380 series RF signal generator under test, the following equipment
will be required to carry out the performance tests:

Agilent U2004A power meter: 9 kHz to 6 GHz
Agilent E4440A PSA Spectrum Analyzer
Agilent DSO-X-2014A oscilloscope

Agilent 34410A DVM

SRS DS345 function generator

SRS FS725 rubidium frequency standard

SRS SR620 time interval counter

Equivalent equipment may be substituted as desired as long as they have similar or
superior specifications. Standard BNC and shielded SMA and Type-N cables will be
required to connect the test equipment to the SG380 series generators. Additionally
accessories required include 50 Q terminators and various adapters.
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SG380 Series Self Test

The SG380 series RF signal generators include a self test that checks the functional
operation of many important internal components. If any of the tests fail, the unit will
briefly display “Failed” after the test.

The SG380 series self test may be executed from the front panel by performing the
following steps:

1. Press the keys [SHIFT], [0], and [Hz] to reset the instrument to default settings.
2. Press the keys [SHIFT], [2], ADJUST [A], and [HZz] to run the self test.

The self test may also be run by sending the commands *RST;*TST? over a remote
interface. If the unit passes it will return O over the remote interface. If it fails, it will return
17. Further information about the specific tests that failed may be accessed from the front
panel by pressing the keys [SHIFT], [2] and pressing ADJUST [ A] until the display reads
“Error Status.” Press SELECT [P>] successively to view each error code. The error codes
are detailed in the Remote Programming section of the operation manual.

Output Power Tests

The output power tests are intended to test the integrity of the SG380 series output blocks.
They test the output power of the front panel BNC and Type-N outputs at various
frequencies.

BNC Output Power Test

The BNC output power test requires the setup shown in Figure 4. The power meter plus
adapter should be connected directly to the BNC output with no intervening cable.

BNC to Type-N
Adapter
|

Agilent U2004A @1 & BNC SG38X
Power Meter ® Type-N

Figure 4: BNC output power test setup
To verify the integrity of the BNC output, perform the following procedures:
1. Before attaching the power meter to the SG380 series unit under test, calibrate
and zero the power meter.
2. Attach the power meter to the SG380 series unit under test.

3. Set the calibration frequency for the power meter to the test frequency given in
Table 33.

4. On the SG380 series generator, press the keys [SHIFT], [0], and [Hz] to reset
the instrument to default settings.

5. Press [FREQ)] to select frequency. Then enter the test frequency given in
Table 33.
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Press [AMPL] until the display shows “bnc”. Then enter the power setting given
in Table 33.

Record the power reported by the power meter. Verify that it is within the stated
limits.

Repeat step 3 followed by steps 5 through 7 for each frequency and power
setting in Table 33.

Table 33: Power level requirements for the BNC output

Frequency | Power Setting (dBm) Measured Power (dBm) Limits (dB)
10 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
50 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12

Type-N Output Power Test

The Type-N output power test requires the setup shown in Figure 5. The power meter
should be attached directly to the Type-N output of the SG380 series unit under test with
no intervening cable

Agilent U2004A ©O—— | @enc SG38X
Power Meter —@® Type-N

Figure 5: Type-N output power test setup

To verify the integrity of the Type-N output perform the following procedures:

1.

Before attaching the power meter to the SG380 series unit under test, calibrate
and zero the power meter.

Attach the power meter to the SG380 series unit under test.

Set the calibration frequency for the power meter to the test frequency given in
Table 34.

On the SG380 series generator, press the keys [SHIFT], [0], and [Hz] to reset
the instrument to default settings.

Press [FREQ)] to select frequency. Then enter the test frequency given in
Table 34.

Press [AMPL] until the display shows “ntype”. Then enter the power setting
given in Table 34.
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7. Record the power reported by the power meter. Verify that it is within the stated
limits.

8. Repeat step 3, followed by steps 5 through 7 for each frequency and power
setting in Table 34.

Table 34: Power level requirements for the Type-N output

Frequency | Power Setting (dBm) Measured Power (dBm) Limits (dB)
50 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
100 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
250 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
500 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
1000 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
2000 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
4000 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12
6000 MHz 10.0 12
5.0 12
0.0 12
-5.0 12
-10.0 12

The measurements at 4000 MHz only apply to the SG384 and SG386. The measurements
at 6000 MHz only apply to the SG386.
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Frequency Synthesis Tests

Basic functionality of the SG380 series generators is verified by testing the generation of
several specific frequencies from DC to 6 GHz.

Frequency Generation Tests

Frequency generation tests verify that basic frequency synthesis of the device under test
is operating correctly. This is accomplished by measuring the output frequency of the
SG380 series generator at several specific frequencies from DC to 6 GHz. The specific
frequencies selected in the test guarantee that all crystals within the device under test are
functioning properly and that all phase locked loops are locked and stable. The Agilent
E4440A PSA spectrum analyzer is used to verify frequency synthesis. This test requires
the setup shown in Figure 6.

Ext Ref IN 10 MHz OUT

Spectrum Analyzer —I— ® Type-N

Figure 6: Setup for frequency generation tests.

To verify the frequency generation of the device under test perform the following

procedures:

1. Connect the equipment as shown in Figure 6

2. Verify that the spectrum analyzer is locked to the 10 MHz external reference
frequency.

3. Align the spectrum analyzer by pressing the keys [System], [Alignment], [Align
All Now].

4. On the SG380 series generator, press the keys [SHIFT], [0], and [HZz] to reset
the instrument to default settings.

5. Press [AMPL] until the display shows “ntype”. Then press [0], [dBm] to set the
amplitude to 0 dBm.

6. Press [FREQ] to select frequency. Then enter the test frequency given in Table
35.

7. Verify that the measured frequency is within the limits given in Table 35.

8. Repeat steps 6 and 7 for all the frequencies given in Table 35

Note that frequencies above 2025 MHz do not apply to the SG382. Similarly, frequencies
above 4050 MHz do not apply to the SG384. All test frequencies apply to the SG386.
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Table 35: Test frequencies for frequency synthesis

Test Freq. (MH2) Measured Freq. (MHz) | Limit (Hz)
50 2
99 2
177 2
250 2
333 2
498 2
723 2
1000 2
1522 2

2013 2
2845 2
3350 2
3999 2
4650 2
5319 2
6000 2

Modulation Output Test

This is test verifies the operation of the modulation engine and the modulation output. It
does not test to any specifications. This test requires the setup shown in Figure 7

Agilent DSO-X-2014A &

Oscilloscope

Modulation Out

©BNC SG38X
@® Type-N

Figure 7: Setup for modulation output test.

To verify the operation of the modulation output, use the following procedure:

o M w0 D oE

7.

Connect the equipment as shown in Figure 7.

Set the scope to trigger on Ch 1, rising edge

Set the vertical scale to 500 mV/div

Set the timebase to 500 us/div

On the SG380 series generator, press the keys [SHIFT], [0], and [HZz] to reset

the instrument to default settings.

Press [MOD FCN] and then press ADJUST [V] two times. The display should

read “func triangle.”

Press [ON/OFF] to turn the modulation on.

The waveform on the scope should look similar to that shown in Figure 8. It should be a
1 kHz triangle wave centered about 0 V with a peak to peak deviation of 2 V. Verify that
the waveform has no discontinuities.
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E003/ 2 3 4 0.0s 500,08/ Auto

AL AL AL AL A

VI WV IVE IVE Y

Figure 8: Modulation output waveform.

Modulation Input Test

This is test verifies the operation of the modulation engine and modulation input. It does
not test to any specifications. This test requires the setup shown in Figure 9

DS345 ® Function
Function Generator
Mod Out Mod In
©BNC SG38X
@® Type-N

Agilent DSO-X-2014A &
Oscilloscope

Figure 9: Setup for modulation input test.

To verify the operation of the modulation input, use the following procedure:

Connect the equipment as shown in Figure 9.

Set the scope to trigger on Ch 1, rising edge

Set the vertical scale to 500 mV/div

Set the timebase to 500 us/div

Reset the DS345 to default settings by pressing [SHIFT], [RCL]

Set the DS345 for triangle waves by pressing FUNCTION [V] twice.

Set the DS345 for a 1 Vpp output by pressing the keys [AMPL], [1], [Vpp].

On the SG380 series generator, press the keys [SHIFT], [0], and [HZz] to reset
the instrument to default settings.

O N o a k~ w bR

SRS Stanford Research Systems SG380 Series RF Signal Generators



Operation Verification 100

9. Select external modulation by pressing [MOD FCN] and then pressing

ADJUST [V] until the “EXT” LED is highlighted. The display should read
“func etrn. ac dc”

10. Press [ON/OFF] to turn the modulation on.

The waveform on the scope should look similar to that shown in Figure 10. It should be a

1 kHz triangle wave centered about 0 V with a peak to peak deviation of 2 V. Verify that
the waveform has no discontinuities.

LT 3 4 0.0s 500,08/ Auto

AL AL AL AL A

VI WVEIVE IVE Y

Figure 10: Modulation input test waveform.

Timebase Calibration

The accuracy of the internal timebase may be tested against a house reference if it is
known that the house reference has a superior stability and accuracy than the timebase

installed in the SG380 series generator. Use the setup shown in Figure 11 to test the
accuracy of the timebase.

10 MHz
Reference

10 MHz IN 10 MHz OUT

SR620 ®BNC SG38X
EXT A B REF © Type-N

Figure 11: Setup for timebase calibration
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The accuracy and stability of the SG380 series timebase depends on the type of timebase
installed. An optional timebase, if installed, can be identified on the rear panel of SG380
series generator under the serial number with the label “Rubidium Timebase”

If the standard OCXO timebase is installed, an FS725 Rb frequency standard may be used
as the 10 MHz reference. If a rubidium timebase is installed, a cesium based reference
will be required as a reference.

SR620 Configuration

Use the following procedure to set up the SR620:
1. With the power off hold down the [CLR] button in the DISPLAY section and
turn the power on. This resets the SR620 to default settings.
2. Press [SEL] in the CONFIG section until “CAL” is flashing
Press [SET] in the CONFIG section until “cloc Source” is displayed

Press SCALE[A] in the SCOPE AND CHART section until “cloc Source rear”
is displayed

Press MODE [V/] button until the selected mode is FREQ.

Press [SEL] in the CONFIG section until “OUT” is flashing

Press [SET] in the CONFIG section until “Gate Scale” is displayed

Press SCALE[A] in the SCOPE AND CHART section until 100 is displayed.
Press the DISPLAY [A] to return to the normal display

10. Press the GATE/ARM [A] button once to set the gate to 10 s

11. If a rubidium timebase is installed in the SG380 series generator, press the
GATE/ARM [A] button once more to set the gate to 100 s

12. Press the SAMPLE SIZE [V] button three times to set the sample size to 1.

13. Turn the trigger level knob above the channel A input counter clockwise until
AUTO is highlighted.

14. Press the channel A [INPUT] button once to switch to 50 € termination.

e
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Timebase Calibration Test

It is critical that the timebase be fully warmed up before measurements are taken. Allow
at least 1 hour of warm-up for installed timebase to stabilize.

Record the timebase frequency reported by the SR620. Compare it to the stated one-year
accuracy shown in Table 36 for the installed timebase.

Table 36: Timebase calibration test

Timebase Freq. (MHz) | Measured Freq. (MHz) Limit (Hz)
Standard 10 +0.5
Opt 4: Rubidium 10 +0.01
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Calibration

The SG380 series internal timebase may be calibrated from the front panel using the
measurements taken above. The process is iterative. Use the following procedure to
calibrate the internal timebase:

1. Press [SHIFT], [+/-] to activate the CAL secondary function. Then press Press
the SELECT [[>] until the display shows “tcal.”

2. Press the ADJUST [A] and [V] keys to adjust the timebase frequency up or
down respectively.

3. Measure the new frequency with the SR620.

4. Repeat steps 2 and 3 until the desired frequency accuracy is achieved.

Option Board Verifications

The SG380 series RF signal generators may be outfitted with up to 3 options installed on
the rear panel. Option 1 provides clock outputs. Option 2 provides an RF doubler for RF
out to 8 GHz. Option 3 provides external 1Q modulation capability.

Option 1: Clock Output Test

This test verifies the operation of option-1 clock outputs. This test requires the setups
shown in Figure 12 and Figure 14. The first test merely demonstrates overall operation.
The second test verifies calibration of the outputs.

+Clock out] |—Clock Out
. Ch1
Agilent DSO-X-2014A ®BNC SG38X
Oscilloscope ® Type-N
Ch2

50 Q Terminators

Figure 12: Clock output operation test.
To verify overall operation of the option 1 clock outputs , use the following procedure:

Connect the equipment as shown in Figure 12.

Set the scope to trigger on Ch 1, rising edge

Set the vertical scale to 200 mV/div for both Ch 1 and Ch 2.
Set the timebase to 20 ns/div

On the SG380 series generator, press the keys [SHIFT], [0], and [HZ] to reset
the instrument to default settings.

o M W b oE
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The waveform on the scope should look similar to that shown in Figure 13. It should be a
10 MHz square wave centered about 0 V with a peak to peak deviation of 0.4 V. Verify
that the waveform has 50% duty cycle and that the two waveforms are 180° out of phase.
Please note that this scope is not fast enough to resolve the actual transition times of the
clock outputs. A much higher bandwidth scope would be required for that measurement.

2008/ 2 200% 3 4 0.0s 20004/ Auto

Figure 13: Clock output waveform.

+ Clock Out
Agilent 34410A d ]—‘ ®BNC SG38X

Digital Voltmeter 50 Q Terminator ® Type-N

Figure 14: Clock output level test.
To verify calibration of the option 1 clock outputs , use the following procedure:

6. Connect the equipment as shown in Figure 14.

7. On the SG380 series generator, press the keys [SHIFT], [0], and [Hz] to reset
the instrument to default settings.

8. Press the keys [FREQY], [1], and [Hz] to set the frequency to 1 Hz.

9. Press the key [AMPL] until the display shows “cloc.”

10. Press [0], [], [4], [Vpp] to set the amplitude the first entry in Table 37
11. Record and verify the output levels meet the limits specified in Table 37
12. Repeat steps 5 and 6 for the other amplitudes given in Table 37.
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Table 37: Amplitude level requirements for the option 1 clock outputs

Set Ampl. (Vpp) Level (V) Measured Level (V) Limits (V)
0.400 -0.200 10.05
+0.200 +0.05
1.000 -0.500 10.05
+0.500 +0.05

Option 2: RF Doubler Test

This test verifies the signal generation of the option-2 RF doubler. It uses the Agilent
E4440A spectrum Analyzer to verify the frequency generation of the doubler. This test

requires the setup shown in Figure 15.

Ext Ref IN

Agilent E4440A ®

Spectrum Analyzer

Opt 2 RF | 10 MHz OUT
®BNC SG38X
@® Type-N

Figure 15: RF doubler frequency test.

To verify the frequency generation of the option-2 RF under test perform the following

procedures:

1. Connect the equipment as shown in Figure 15

2. Verify that the spectrum analyzer is locked to the 10 MHz external reference

frequency.

3. Align the spectrum analyzer by pressing the keys [System], [Alignment], [Align

All Now].

4. On the SG380 series generator, press the keys [SHIFT], [0], and [HZz] to reset

the instrument to default settings.

5. Press [FREQ] to select frequency. Then enter the test frequency given in Table
38. Note that for the SG386, only frequencies above 6 GHz apply.

6. Verify that the measured frequency is within the limits given in Table 38.

7. Repeat steps 6 and 7 for all the frequencies given in Table 38

Note that frequencies above 2025 MHz do not apply to the SG382. Similarly, frequencies
above 4050 MHz do not apply to the SG384. All test frequencies apply to the SG386
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Table 38: Test frequencies for option 2 frequency synthesis

Test Freg. (MHz) ! | Measured Freq. (MHz) | Limit (Hz)
4000 12
4500 12
5000 12
5500 12
6000 12
6500 12
7000 12
7500 12
8000 12

! Test frequencies less than or equal to 6 GHz do not apply to the SG386

Option 2: DAC Output Test

This test verifies the operation of the option-2 DAC output. This test requires the setup
shown in Figure 16.

Opt-2 DAC Out

Agilent 34410A © ® BNC SG38X
Digital Voltmeter @® Type-N

Figure 16: Option-2 DAC output test.
To verify the operation of the option-2 DAC output, perform the following procedures:

1. Connect the equipment as shown in Figure 16

On the SG380 series generator, press the keys [SHIFT], [0], and [HZz] to reset
the instrument to default settings.

N

Press [DC OFFS] successively until the display reads “rear dc.”
Enter the test voltage given in Table 39.

Verify that the measured voltage is within the limits given in Table 39.

o 0 &~ w

Repeat steps 4 and 5 for all the voltages given in Table 39

Table 39: Test voltages for option 2 DAC output

Set Voltage (V) Measured Voltage (V) Limit (V)
-10.0 +0.02

5.0 +0.02

0.0 +0.02

5.0 +0.02

10.0 +0.02
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Option 3: 1Q Modulation

This test verifies the operation of the option-3 1Q modulator. This test requires the setup
shown in Figure 17

Ext Ref IN [ 1 1Input 10 MHz OUT
Agilent E4440A © (©BNC SG38X
Spectrum Analyzer (@ Type-N

Figure 17: Option 3 1Q modulator test.
To verify the operation of the 1Q modulator use the following procedure:
1. Connect the equipment as shown in Figure 17

2. Verify that the spectrum analyzer is locked to the 10 MHz external reference
frequency.

3. Align the spectrum analyzer by pressing the keys [System], [Alignment], [Align
All Now].

4. On the SG380 series generator, press the keys [SHIFT], [0], and [HZ] to reset
the instrument to default settings.

5. Press [FREQ], [1], [GHZ] to set the frequency to 1 GHz

6. Press [TYPE] and then press ADJUST [V] until the 1Q (Opt) LED is
highlighted. The display should read “ig.”

7. Press [DC OFFS] successively until the display reads “bnc”

8. Press[0], [.], [5], [Vpp] to set the DC offset to 0.5 V.

9. Measure the amplitude of the 1 GHz signal on the Agilent spectrum analyzer.
10. Press [ON/OFF] to enable external 1Q modulation.

11. Measure the amplitude of the 1 GHz signal on the Agilent spectrum analyzer.
12. Disconnect the BNC cable from the rear panel | input.

13. Measure the amplitude of the 1 GHz signal on the Agilent spectrum analyzer.

The difference between the values recorded in step 9 and step 11 should be less than 1 dB.
The difference between the values recorded in step 11 and step 13 should be greater than
40 dB.

Conclusions

The tests described in this document are designed to test the basic functionality of the unit.
They are not intended to be a substitute for the complete performance test which is
performed at the factory. Nevertheless, one can have reasonable confidence that
instruments that pass the tests described in this document are operating correctly. As
always, if an instrument fails to pass a test, verify that the setup has been duplicated
correctly, and that the individual procedures have been followed as specified. Instruments
that have failed to meet specifications may be returned to SRS for repair.
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Circuit Description

Overview

There are three RF Signal Generators in the SG380 Series: The SG382 (DC to 2.025 GHz),
the SG384 (DC to 4.050 GHz) and the SG386 (DC to 6.075 GHz).

Each signal generator has extensive modulation capabilities including AM, FM, ®M,
Sweeps, Pulse, and (optional) 1Q modulation. The units’ low phase noise (-116 dBc/Hz
at 20 kHz offset at 1 GHz) and high resolution (1 uHz at all frequencies) are provided by
a unique synthesis technique that allows essentially zero channel spacing together with a
high phase comparison frequency without the noise or spurs associated with conventional
fractional-N synthesis.

Several options improve or extend the performance of the Signal Generators. Option 1
provides complimentary clock outputs with 35 ps transition times. Option 2 is a frequency
doubler that provides a rear panel SMA output up to 8.1 GHz (available on the SG384 and
SG386). Option 3 provides high bandwidth, rear panel 1/Q modulation inputs. Option 4
improves the timebase accuracy with a rubidium oscillator.

The three models (SG382, SG384 and SG386) share a common design approach. All units
use the same power supply and motherboard (which includes timebase and frequency
references, DDS synthesizers, VCXO filters, modulation generator, and computer
interfaces).

The RF Block for the SG382 and SG384 is identical, using a 1900 MHz to 4100 MHz
VCO and digital dividers to synthesize RF frequencies. The top octave is not used (or
calibrated) in the SG382, whose maximum frequency is 2.025 GHz.

The RF Block for the SG386 is different from that used in the SG382 and SG384. The
VCO in the SG386 covers from 3 GHz to 6 GHz, and the output amplifier uses a pHEMT
gain block instead of the InGaP gain block which is used in the SG382 and SG384.

For brevity, the circuit description which follows will refer to the SG384. Differences
between the units will be detailed as required.
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Block Diagram
(Schematic 1: Block Diagram)

Important sections of the instrument, and the interconnections between them, are
illustrated in the block diagram. We will follow the RF signal path first, and then we will
discuss the various support functions.

The RF path starts in the upper left corner with the Timebase and ends in the lower right
corner with the Output Amplifiers and Attenuators. The timebase consists of a 20 MHz
VCXO that is phase locked to an internal OCXO, to an internal rubidium timebase (Option
4), or to an external 10 MHz reference. A 100 MHz VCXO is phase locked to the 20 MHz
timebase. The 100 MHz is divided by four to provide 25 MHz to the CPU and FPGA. The
100 MHz is also the sample clock for a 48-bit DDS (here after referred to as the LF DDS).
The frequency resolution of the LF DDS is extended to 64 bits via the FSK pin of the LF
DDS. The output frequency of the instrument is proportional to the frequency output of
this LF DDS and so this establishes the instrument’s frequency resolution.

The output of the LF DDS cannot serve directly as the reference for the RF synthesizer
because spurs on the LF DDS output would appear on the RF output, increased in
magnitude by 6 dB per octave between the LF DDS output and the instrument’s RF output.
Hence, one of three VCXOs is used to filter the LF DDS output to remove the spurs. Two
of the VCXOs can be tuned by +100 ppm (around 19.5541 MHz or 19.6617 MHz), while
the third VCXO can be tuned by +10 ppm around 19.607843 MHz (collectively referred
to hereafter as 19+ MHz VCXO). These frequencies were chosen to maximize the phase
comparison frequency in the RF synthesizer’s PLL, as well as optimizing performance at
canonical frequencies. The LF DDS is programmed to operate in one of these three ranges
and the corresponding VCXO is phase locked to the LF DDS. The output of the phase
locked VCXO, whose frequency can now be set with 64 bits of resolution, becomes the
timebase for the RF synthesizer.

The selected 19+ MHz VCXO is multiplied up by x51 to a frequency near 1 GHz by the
PLL synthesizer in the RF Reference / Baseband DDS section of the block diagram. The
1 GHz output serves as the sample clock to a 32-bit DDS (hereafter referred to as the
RFDDS). The output of the RFDDS becomes the reference frequency for the RF
synthesizer. The RFDDS is programmed to divide by an integer when it is used as a
reference for an unmodulated RF output. Dividing by an integer eliminates DDS spurs, as
the DDS repeats the exact same sequence for every cycle of its divided output and so
“spurs” collect together as harmonics which do not cause clock jitter or spurious frequency
outputs. When generating frequency or phase modulated outputs the RFDDS provides
agile modulation of the RF reference frequency via the 16-bit words from the FPGA
modulation processor, which are updated at 125 MHz.

The output of the 1 GHz, 32-bit, RFDDS is filtered and passed differentially to the RF
synthesizer in the RF Block to serve as the PLL frequency reference, frt . A wideband
VCO (1900-4100 MHz for the SG382 and SG384, or 3 GHz to 6 GHz for the SG386) is
divided by N and phase locked to the reference divided by R, to produce and output a
frequency of fer x N/ R. The output of this synthesizer clocks binary dividers to provide
square wave outputs in the 5 octaves below the RF VCO frequency . The square waves
are low-pass filtered to provide sine wave outputs over the same frequency range. An RF
multiplexer selects one of the sine waves, or the original reference sine wave (in the case
that the RF output is less than 62.5 MHz (less than 93.75 MHz for the SG386), as the
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source to the RF output stages. Another RF multiplexer selects the corresponding square
wave to serve as the source for the rear panel clock and doubler options.

The selected RF sine wave is passed to the RF Output Amplifiers and Attenuators block.
An 1/Q modulator is inserted into the signal path when 1/Q modulation is being used,
otherwise the RF output is passed directly to a series of RF attenuators and amplifiers
which provide an output amplitude range from —107 dBm to +16.5dBm. A voltage
variable attenuator is used to provide amplitude modulation. The amplified and attenuated
RF sine wave, in the frequency range of 950 kHz to 2, 4 or 6 GHz, is output via the front
panel type-N connector.

There is another signal path for output signals between dc and 62.5 MHz (93.75 MHz for
the SG386). The 32-bit RFDDS on the mother board provides signals in this range
directly. The differential signals are passed to the output block and can be amplified or
attenuated to a range from 1mVms to 1Vims and offset with a dc voltage. The amplified
and offset output is passed out the front panel BNC connector via 50 Q.

There are several modulation paths. As previously described, frequency and phase
modulation is provided by the FPGA via the RFDDS’s parallel port. The source for the
modulation waveform can be a table in the FPGA, data stored in a larger memory external
to the FPGA, or up-sampled and digitally filtered data streaming from an ADC which
digitizes the rear panel modulation input. An analog copy of the modulation waveform is
output via a rear panel BNC.

Analog signals to provide I/Q modulation can originate from a table in the FPGA, or data
stored in a larger memory external to the FPGA, up-sampled to 125 MHz, digitally
filtered, and output via dual 14-bit DACs. 1/Q modulation can also be provided directly
via rear panel BNC inputs (Option 3). Copies of the 1&Q modulation waveforms can be
output via rear panel BNCs (Option 3).

Amplitude modulation can originate from a table in the FPGA, data stored in a larger
memory external to the FPGA, or up-sampled data streaming from an ADC which
digitizes the rear panel modulation input. RF outputs above 62.5 MHz (93.75 MHz for the
SG386) are amplitude modulated via a voltage variable attenuator in the RF output stages.
Outputs below 62.5 MHz (93.75 MHz for the SG386) are amplitude modulated via the
16-bit parallel port on the RFDDs. An analog copy of the modulation waveform is output
via a rear panel BNC.

A Coldfire™ microcontroller is used to control all aspects of the instrument’s operation
and to interface to external computers via the Ethernet, GPIB or RS-232. The
microcontroller also responds to front panel key presses and updates front panel displays.

The front panel display is fully static (there is one latched bit per display segment or
indicator lamp.) This approach eliminates the possibility of a display refresh spur in the
RF output. The front panel display is written to and read from serially when a change is
made or a key is pressed.
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The system power supply is enclosed in a separate enclosure within the instrument for
safety and shielding. A universal input power supply converts the line voltage to +24 Vpc
which is always present to provide power to the OCXO or optional rubidium timebase.
An inverter operates to provide +15, +5, and +3.3 V when the unit is switched “on” to
power the rest of the instrument.

Detailed Circuit Description

Several sub-assemblies will be described:

The front panel display

The front panel display EMI filter

The mother board

The RF synthesizer

The RF output amplifiers and attenuators
The power supply

Option 1 (high speed clock outputs)

Option 2 (4-8 GHz RF output)

Option 3 (1/Q modulation inputs & outputs)
10 Option 4 (Rubidium Timebase)

©oN O~ wDE

Front-Panel Display

(Schematic 2: Front Panel Display)

The front panel consists of 16 seven-segment displays, 47 LED lamps, and 33 key
conductive rubber keypads. The front panel display is fully static in that there is one
latched bit for each LED segment or lamp. Data is written to the display serially via the
SP1 (Serial Peripheral Interface Bus). When a key is pressed, the input to the
corresponding latch is pulled high, and a KEYPRESS interrupt is sent to the CPU. Key
press data is latched when the CPU responds with a—CS_FRONT. As data is being written
to the display, latched key press data is also read back over the SPI.

The lamp currents (which set brightness) are equal to the +3.3 V supply, minus the ~2 V
LED voltage, divided by resistance of the current limiting network (100 Q). The LED
display segment current (which sets segment brightness) is equal to +3.3 V supply, minus
the ~1.5 V LED voltage, minus the 0.7 V base-emitter voltage of Q1A (for example),
divided by resistance of the current limiting network (680 Q). The intensity of a digit can
be increased by turning on the other transistor in the pair (Q1B, for example) by setting
Q7 of U43 low and asserting -INTENSIFY, which will cause the voltage on the common
anode of U16 to increase by about 0.6 V.
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Front-Panel Display EMI Filter

(Schematic 3: Display EMI Filter)

The Front panel Display is shielded from the main box via a metal panel. The SPI interface
and power connections are filtered by a separate PCB. These help to eliminate EMI and
reduce the display interference in the main system's sensitive electronics.

Motherboard

The motherboard is the large PCB nearest to and approximately the same size as the
bottom cover of the instrument. There are eight pages of schematics for the motherboard.
Circuits include 10 MHz & 20 MHz timebases, three 19+ MHz VCXOs, Coldfire CPU
with Ethernet, GPIB, and RS-232 interfaces, FPGA modulation processor, modulation
DACs and external modulation ADC, 1 GHz VCO, an RF reference DDS, and interfaces
to the RF Block and the rear panel options.

Timebases
(Schematic 4: Mother Board 1, Frequency Refs)

The timebase reference is a 20 MHz VCXO consisting of the 3" overtone crystal, Y100,
and the Colpitts oscillator, Q100. The crystal is designed to operate with a 20 pF load
which is the series combination of C110, the tank L103/C111, and the varactor D100. To
provide gain, both C110 and the parallel combination of L103 & C111 must have a
capacitive reactance. The L103/C111 tank has an inductive reactance below 8.9 MHz
which prevents the oscillator from operating at the fundamental frequency of the crystal.
The crystal is operated just above its series resonance, and so has an inductive reactance
that resonates with the load capacitance. The operating frequency is controlled by the dc
voltage applied to the varactor.

The oscillator’s circulating current is cascoded into the emitter of Q101 through to the
collector, which is held at dc ground by L105 and amplitude limited by the dual Schottky,
U105. The output is amplified and buffered by the low noise amplifier, U107, which
provides a (nearly) square wave output with amplitude of about 2.4 Vpp at 20 MHz. This
signal is ac coupled and converted to a 3.3 V CMOS level square wave by U114, which
is powered by a low noise source, U112.

The 20 MHz square wave can be phase locked to an external timebase reference or to an
internal OCXO or optional rubidium oscillator by the PLL synthesizer, U106. The
10 MHz RF input to the PLL synthesizer is selected by the multiplexer U109. Another
multiplexer, U103, improves isolation between the internal OCXO or rubidium reference
and the external timebase reference.

The presence of an internal reference is detected by the diodes U100 and the corresponding
peak detection circuit. The presence of an external reference is detected by the diodes
U104 and the corresponding peak detection circuit. The CPU operates the multiplexers to
select the external reference whenever it is available, the internal OCXO or rubidium next,
or a fixed programming voltage to adjust the 20 MHz VCXO as a last resort.

The PLL synthesizer’s charge pump output is conditioned by the loop filter U110B. The
loop filter has a bandwidth of about 140 Hz. The multiplexer U108 selects between the
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charge pump output (when the PLL is active) or a fixed programming voltage, CAL_VCO
(when no better reference is available). A lock detect signal is provided to the CPU.

The 20 MHz is divided by two by U115, which drives transformer T100 differentially.
The output of the transformer is low pass filtered (with a notch at 30 MHZz) to provide the
10 MHz sine wave timebase output on a rear panel BNC.

A 100 MHz VCXO, U119, is phase locked to the 20 MHz reference by U116, a CMOS
PLL frequency synthesizer. The differential outputs from the VCXO are used to clock a
48-bit DDS, and converted to CMOS logic levels and divided by 4 to generate 25 MHz
clocks for the CPU and FPGA sections.

LF DDS and 19 MHz Reference
(Schematic 5: Mother Board 2, 19 MHz Ref)

The singular purpose of this page of schematics is to produce a low noise “19MHZ_REF”
square wave which serves as the reference frequency for the rest of the RF synthesizer
chain. A DDS (hereafter referred to as the LF DDS) is used to provide a frequency
reference of 19 MHz and a resolution of 1:10%, Spurs and noise outside of the PLL loop
bandwidth are rejected from the DDS output by phase locking a narrowband VCXO to the
LF DDS. Spurs at all frequencies are reduced by applying a PRBS (pseudo-random binary
sequence) to the FSK (frequency-shift key) input of the LF DDS with a repetition rate of
about 98 kHz.

There are three nearly identical VCXOs. Each uses a crystal resonator in a Colpitts
oscillator. The middle VCXO (19.607843 MHz) uses a 3" overtone crystal and so has less
phase noise and a narrower tuning range than the other VCXOs. The configuration of the
middle VCXO is identical to the 20 MHz timebase described above. The circulating
oscillator current is cascoded into the emitter of Q204. The collector load (L204 and back-
to-back Schottky diodes U204) shape the signal current into a nearly square wave with no
dc offset.

One of the three VCXOs is selected to be phase locked to the LF DDS. The selected
VCXO has its output amplifier (U209, U210 or U211) enabled. An output multiplexer
(U206, U207 or U208) connects the selected VCXO output to the input of U213, which
shapes the selected signal into a CMOS level square wave.

The 100 MHz timebase serves as the clock to a LF DDS (U215) which is programmed to
generate frequencies over three ranges: 19.5541 MHz+100ppm, 19.607843 MHz
+10 ppm and 19.6617 MHz +100 ppm. The frequency resolution of the 48-bit LF DDS
is extended to 64-bits by toggling between two frequency tuning words with a duty cycle
that has 16 bits of resolution. The differential output of the LF DDS is transformer coupled
to a low pass filter (L217-222 and C252-254) that has a cutoff frequency of 24 MHz.
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Spurs and broadband noise are rejected from the output of the LF DDS by phase locking
one of three VCXOs to the LF DDS output. The selected VCXO is phase locked by a
CMOS PLL synthesizer, U217. One of two loop filters is used: U216A, a loop filter with
400 Hz bandwidth, is used when the selected VCXO is one of the fundamental mode
oscillators. U216B, a loop filter with 200 Hz bandwidth, is used when the 3™ overtone
oscillator is selected.

Microcontroller and Interface
(Schematic 6: Mother Board 3, CPU)

A Coldfire™ MCF52235 microcontroller is used to control the instrument and to interface
to external computers via Ethernet, GPIB or RS-232. The microcontroller uses a 32-bit
data path, has 256k of program flash ROM, 32k of RAM, an octal 12-bhit ADC, and
operates at 60 MHz from a 25 MHz clock input.

The microcontroller’s ADCs are used to detect various PLL lock states, detect 10 MHz
references, measure the control voltages applied to various VCOs, sense RF block
temperature, measure the detected RF output, and measure miscellaneous systems
voltages.

One of the microcontroller’s UARTS is translated to RS-232 levels by U311 and made
available on the rear panel for control by remote computers. The microcontroller’s
Ethernet controller is connected directly to a RJ-45 connector, U302, which is accessible
on the rear panel to connect the instrument to a local area network. An 8-bit bidirectional
port is used to interface the microcontroller to a GPIB controller, U316, whose connector
is also on the instrument’s rear panel.

The microcontroller’s SPI (serial peripheral interface bus) is expanded to 16 ports by the
decoders U308 and U309. The eight devices which are selected by U309 (PLL
synthesizers, RF and Option control) are designated as “quiet” SPI devices. The SPI data
and clock signals are only presented to these devices when one in the group is being
addressed. Doing so reduces crosstalk disturbances which can add spurs to RF outputs.
The AND gates in U312 gate “off” the QSCK and QMOSI signals unless the U309
decoder is enabled.

SPI devices include:

0) Idle, 1) spare, 2) FPGA modulation processor, 3) 19 MHz DDS, 4) RF DDS, 5) cal
ROM flash, 6) front panel display, 7) miscellaneous control bits, 8) 20 MHz PLL, 9)
100 MHz PLL, 10) 19 MHz PLL, 11) 1 GHz PLL, 12) 4 GHz PLL, 13) RF block control,
14) Option 1&2 control, 15) system DAC.
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Modulation Processor

(Schematic 7: Mother Board 4, Modulation Processor)

A Xilinx XC3S400A in a 320-pin BGA is used as a modulation processor in the SG384.
The FPGA is attached to two large memories via a 16-bit data bus. The E28F320J3D75A,
U402, is a Numonyx 32 MBit flash MEMORY which is used to store FPGA
configurations and user arbitrary waveforms. The CY62167DV30, U400, is a Cypress
16 MBIt, 55 ns static RAM used to store and play modulation waveforms.

Several FPGA configurations are stored in the flash MEMORY. Each configuration
allows the FPGA to perform a variety of modulation tasks depending on the instrument
configuration. For example, when EXT FM is selected, the FPGA reads digitized data
from the ADC (U502) which digitizes the rear panel modulation input, then offsets, scales,
and up-samples that data, and applies the result to the RF DDS’s (U605) parallel input to
frequency modulate the RF synthesizer’s frequency reference. Another example: When
the instrument is set to provide a wide span frequency ramp (Sweep, triangle, with a set
modulation rate and modulation deviation) the FPGA is configured as a DDS to provide
addresses that walk though a ramp of frequency values at a precise rate and provides
interpolated frequency values to the parallel input of the RF DDS (U605). The FPGA will
also control the values on the data bus LVL_DACIO0..13] which controls the analog signals
+RF_ATTN so as to level the amplitude of the RF output during the frequency sweep. A
final example (this is a hardware provision for a future product): A user provided 1/Q
modulation pattern can be loaded into the static RAM. Data pairs are read from the RAM
at a precise symbol rate, interpolated and up-sampled to about 125 MSPS, digitally filtered
(by a root-raised cosine filter, for example), and the result applied to the dual 14-bit DAC
(U513). The analog outputs from the dual DAC are filtered and applied differentially to
the 1/Q modulator in the RF block.

The FPGA has three clock sources whose use depends on the FPGA configuration. The
PDCLK (which originates at RF DSS, U605, operating at the RF DDS frequency/4 or
about 250 MHz) is used whenever the FPGA provides data to the RF DDS’s parallel port.
Timing is very critical in this case. The parallel data to the FPGA must arrive within a
+1 ns window with respect to the PDCLK. One of the FPGA’s DCMs (Digital Clock
Managers) is used to adjust the phase of the parallel output data to meet this timing
requirement. The FPGA is able to measure the timing relationship between the PDCLK
and the LSB of the parallel data (MDO) via IP_L32N and IP_L32P (at the upper right-
hand corner of U401 on sheet 4 of 8.

The SYNC_CLK is used as the FPGA clock source when the FPGA is controlling the
modulation via the profile inputs on the RF DDS (U605). Changes to the profile pins must
arrive within a 1 ns window with respect to the SYNC CLK. One of the FPGA’s DCMs
(Digital Clock Managers) is used to adjust the phase of the parallel output data to meet
this timing requirement. The FPGA is able to measure the timing relationship between the
SYNC_CLK and the LSB of the parallel data (MDO) via IP_L32N and IP_L28N (at the
upper right-hand corner of U401 on sheet 4 of 8.

The +25 MHZ_FPGA source is used as the FPGA clock for pulse and blanking
modulation. A DCM is used to multiply the 25 MHz clock to 200 MHz to provide 5 ns
resolution for the pulse or blanking period and width. The FPGA can blank the RF and
baseband outputs via the differential LVVDS signals +RF_BLANK and +BB_BLANK.
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The FPGA is initially programmed via the SPI from the CPU. Configurations are up-
loaded to the FPGA and stored in the flash ROM during system programming at the
factory. A 6-pin JTAG connector, J400, allows direct access to the FPGA for development
purposes.

Modulation ADC and DACs
(Schematic 8: Mother Board 5, Modulation ADC / DACS)

There is a rear panel modulation input BNC, J500, which allows user supplied signals to
modulate amplitude, frequency, or phase of the SG384 outputs. The same input can also
be used for pulse and blank modulation.

In EXT PULSE or EXT BLANK modulation modes, the rear panel modulation input is
discriminated by U501 to provide a digital input, EXT_TRIG, to the FPGA. Depending
on the operating mode and frequency, the FPGA will use EXT_TRIG to control
+RF_BLANK and/or +BB BLANK to pulse or blank the signal generator’s outputs.

For EXT AM, FM or ®M, the rear panel modulation input is limited by D501 & D502,
buffered by U500A, ac or dc coupled through U503, and low-pass filtered by a 1 MHz,
5% order, Bessel filter (L503/L.504/C511-C514). The filtered signal is buffered by U504
and digitized by U502, a 12-bit ADC operating at about 31.25 MSPS. The data from the
DAC is provided to the FPGA on the 12-bit parallel data bus, ADC[0..11]. The data is
offset, scaled (and linearized in the case of amplitude modulation of RF outputs) and up-
sampled to modulate the amplitude, frequency or phase of the signal generator outputs.

There are four high speed (125 MSPS), high resolution (14-bit) DACs that are controlled
by the FPGA. The DACs have several purposes:

1. To mimic the modulation waveform on the rear panel modulation output BNC. 2. To
level the RF amplitude during sweeps. 3. To level the baseband output during sweeps, or,
to provide the I-component for I/Q modulation. 4. To level the doubler output during
sweeps, or, to provide the Q-component for I/Q modulation.

All of the DACs have a similar configuration. The clock to each DAC is resynchronized
to the PDCLK (from U605) to minimize sample jitter. The data to the DACs is loaded in
parallel from the FPGA. The differential outputs are filtered by a Bessel low-pass filter
(fc = 1 MHz for two of the DACs and fc = 10 MHz for the 1/Q DACS). The filter outputs
are buffered by differential line drivers with a fixed gain of x2 and a 49.9 Q source
impedance.

SRS Stanford Research Systems SG380 Series RF Signal Generators



Circuit Description 116

RF DDS
(Schematic 9: Mother Board 6, RF Reference)

The RF DDS has two functions: To provide a reference frequency to the RF synthesizer
(located in the RF block), or, in the case that the output is below 62.5 MHz (93.75 MHz
for the SG386), to synthesize the output directly. The RF DDS is an AD9910 (U605),
which integrates a 1 GSPS NCO with a 14-bit DAC. The SFDR of the part is better than
—65 dBc for output frequencies below 100 MHz. This is quite adequate for direct outputs
(below 62.5 MHz) but would be unsatisfactory when multiplied up to higher frequencies.
(For example, a spur would increase in magnitude by 40 dB when a reference is
“multiplied” up from 40 MHz to 4 GHz.)

There is a neat trick to eliminate DDS spurs: If the DDS is programmed to divide by an
integer, then the output will sample the exact same DAC levels on each cycle, and so each
cycle will be the same as the others. Fourier tells us that a repetitive waveform can be
represented by a fundamental sine and its harmonics; hence a repetitive waveform has
only a fundamental and harmonics but no spurs. This is easily seen when observing a DDS
output on a spectrum analyzer. As the FTW (Frequency Tuning Word) approaches a value
that corresponds to division by an integer all of the spurs gather up to fit beneath either
the fundamental or its harmonics.

The requirement to divide by an integer requires further thought. For a 32-bit DDS, one
cycle or 360° corresponds to 232 = 4,294,967,296 in the phase accumulator. Division by
an integer is simple if the integer is a power of 2. For example, to divide by 16 the FTW
would be 4,294,967,296/16 = 268,435,456. However, to divide by 10, the FTW would be
4,294,967,29.6. Since the FTW must be an integer, there will be a truncation error of 0.6
bits per sample, a corresponding frequency error, and spurs in the output.

To fix this (in the case of division by 10) the DDS would be programmed to use a FTW
of 429,496,729 for 9 sample clocks and 429,496,735 for 1 sample clock. Doing so
accumulates exactly 2% in the phase accumulator after 10 sample clocks and so provides
exact division by 10 with no spurs. This trick allows the RF DDS to generate a reference
frequency for the RF synthesizer that has no significant spurs and so can be “multiplied”
by the RF synthesizer without adding spurs to the RF output.

The clock to the RF DDS comes from a 1 GHz VCO which is phase locked to x51 the
selected 19+ MHz reference to provide precision clock rates in the ranges of 997.259 MHz
+100 ppm, 1,000.000 MHz +10 ppm, or 1002.7467 MHz + 100 ppm. The charge pump
output from the PLL synthesizer, U604, is filtered by U603, a low-noise, high bandwidth
op-amp. The loop bandwidth is about 6 kHz.

The RF DDS is programmed to divide by an integer between 10 and 50 to provide output
frequencies between 20 MHz and 100 MHz. The differential outputs are filtered and
buffered before being sent to the RF Block to serve as the reference frequency input to the
RF synthesizer.

The RF DDS has a 16-bit parallel port to allow for agile amplitude, frequency and phase
modulation. The data is passed to the RF DDS from the FPGA modulation processor. The
data on the parallel input, which is synchronized to the PDCLK, can directly modulate the
amplitude or phase, or may be scaled and added to the FTW for FM. The DDS may also
be rapidly modulated via the profile input ports, in which case the data is synchronized to
the SYNC_CLK.
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The data presented to the parallel port can only be used to modulate one parameter. In the
case of frequency sweeps below 62.5 MHz (93.75 MHz for the SG386), the parallel data
provides frequency tuning data to the RF DDS. A separate path is used to amplitude level
low frequency sweeps: The differential £+BB_LEVEL signal converted to a single-ended
signal by U600 and used to level the amplitude of the RF_DDS synthesizer as seen at the
front panel BNC output.

RF Block and Rear-Panel Options Interface
(Schematic 10: Mother Board 7, Interface)

The common mode voltage on the differential output from the RF DDS is eliminated by
U700, which integrates the difference between the common mode output voltage and
ground. The integrated voltage is applied to the 100 Q terminations so as to eliminate the
common mode voltage.

The differential DAC output is then filtered by a Chebyshev low-pass (L700, 701, 706,
707, etc) with a cutoff frequency of 150 MHz. The output of the filter is terminated and
buffered by the differential amplifier, U702. A multiplexer, U701, passes the filtered RF
DDS output to the RF block as either +RF_REF (when the set frequency is above
62.5 MHz or 93.75 MHz for the SG386) or +BB_OUT (when the set frequency is below
62.5 MHz or 93.75 MHz for the SG386).

The connector, J701, is used to pass signals between the motherboard and the rear panel
options. Option 1 provides clock outputs at the set frequency. The RF signal required for
this function comes directly from the RF block via an SMA cable, but power supplies and
control signals (for controlling the amplitude and offset of the clock outputs) are provided
via J701.

Option 2 provides a doubler to output a signal from 4 GHz (6 GHz for the SG386) to
8 GHz on a rear panel SMA connector. The RF signal required for this function comes
directly from the RF block via an SMA cable, but power supplies and control signals (for
controlling the amplitude of the doubler output) are provided via J701. Option 2 also
provides a DC bias output on a rear panel SMA connector.

Option 3 provides rear panel analog inputs that can be used to directly modulate the 1/Q
modulator. The multiplexers U705 and U708 select between the internal 1/Q modulation
sources or the external 1/Q modulation sources (which are provided by Option 3). This
option also provides rear panel analog outputs which are copies of the 1/Q modulation.
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Power Conditioning
(Schematic 11: Mother Board 8, Power Supplies)

An enclosed power supply is used to provide regulated power to the motherboard via the
large header, J800. Whenever the unit is plugged into the line, the un-switched +24 V will
be present. This supply is used to maintain power to the timebase (an OCXO or an optional
rubidium oscillator) even when the front panel power button is “off”. When the unit is
switched “on” the other supplies (£15, +5, +3.3V) become active. The inverter that
generates those other supply voltages is operated at exactly 100 kHz, synchronized by the
100 ns wide, 200 kHz PS_SYNC pulses sourced from the CPU, U300.

The grounds and power supplies are all filtered and bypassed as they come onto the
motherboard. In addition, there are several regulators which provide other voltages used
in the system: +20, +8.5, +3.00 (which is used as a voltage reference throughout the
system), +2.5, +1.8, +1.2, and -8.5 V.

An interrupt signal, -PWR_IRQ), is generated if the +24 V supply falls below +22 V or if
the power switch is turned to “off”. This interrupt tell the CPU to “stand down” (in
particular to not start new writes to memory) as the power supplies are about to turn “off”.

Motherboard to RF Block Jumper

(Schematic 12: Mother Board to RF Jumper)

This card provides the interface as well as filtering the signals to minimize any interference
that could impair the signal quality. Single ended control signals implement a single order
RC filter; differential signals implement a common mode choke; finally, power lines
implement an LC filter.

RF Output Block

The RF Output Block refers to the milled aluminum block (and its covers) which house
the type-N and BNC connectors which present the main front panel outputs of the
instrument. This block establishes solid RF grounds, shields the enclosed circuitry from
magnetic flux generated by the power supply and from RF signals generated by the
motherboard, as well as reducing the EMI from and the susceptibility of the enclosed
circuitry.

There are two circuit boards inside the RF block. Facing from the front of the instrument,
the PCB on the right holds the RF synthesizer and provides connections to the
motherboard via a 34-pin jumper board. The PCB on the left connects to the RF
synthesizer and amplifies or attenuates the signal from the RF synthesizer. Signals on the
type-N connector cover an amplitude range from —107 dBm to +13 dBm for signals from
950 kHz to 2.025, 4.050, or 6.075 GHz. The output board also provides outputs on the
BNC with an amplitude range from 1 mVms to 1 Vims from dc to 62.5 MHz (93.75 MHz
for the SG386).
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RF Synthesizer

(Schematic 13: SG384 Synthesizer 1, 2-4 GHz and Control)
(Schematic 15: SG386 Synthesizer 1, 3-6 GHz and Control)

Control signals, frequency references, and power supplies are passed from the
motherboard via a small jumper board to the RF synthesizer on J101. Many of the control
signals flow through to the output amplifier/attenuator board via J100. The +8.5 V power
supplies are re-regulated to +5_SYN supplies by U100 and U111. Differential blanking
signals, +RF_BLANK and +BB_BLANK are converted to CMOS levels by U117 and
U118. Serial SPI data is clocked into the shift registers U112 and U113 to provide various
control signals.

For output frequencies below 62.5 MHz (93.75 MHz for the SG386) the RF DDS direct
output, £BB_OUT, is used as the source frequency output. The differential signals are
passed to the output board for conditioning before being applied to the output BNC
connector. The differential signals are also buffered by U119 to provided sine wave
outputs for type-N connector and discriminated by U120 to provide square wave outputs
for the rear panel Option 1 & Option 2.

The RF synthesizer consists of a 1900-4100 MHz VVCO (3 GHz to 6 GHz for the SG386),
U105, which is phase locked by U107 to the RF reference (£RF_REF) from the
motherboard. The differential RF reference is transformer coupled into the 100 MHz
Butterworth low-pass filter (L102, C125 & C126) which is terminated by R116. The 3 Vpp
reference is ac coupled into the PLL synthesizer’s reference input into via C123. The
charge pump output of the PLL synthesizer is conditioned by the loop filter, U104. The
loop bandwidth is about 100 kHz for the typical phase comparison frequency of 25 MHz.
The bandwidth of the loop filter, which is set to be roughly proportional to the phase
comparison frequency, is adjustable by the switches U108A-D.

The output of the RF VCO is ac coupled into a high speed PECL fanout, U106. There are
two sets of outputs from U106. The first output, £ TOP_OCT, is the differential top octave
output for the frequency synthesizer. The other output is used as feedback to the PLL
synthesizer and to control the 50/50 symmetry of the top octave output.

The symmetry control is maintained by the differential integrator, U109. If +TOP_OCT
spends more time high than —TOP_OCT, the inverting input to the integrator will ramp
up, causing the non-inverting output of the integrator to ramp down, reducing the dc
voltage at the non-inverting input of the fanout buffer, causing +TOP_OCT to ramp down,
returning the symmetry of +TOP_OCT to 50/50.
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RF Dividers and Selectors

(Schematic 14: SG384 Synthesizer 2, Dividers and LPF)
(Schematic 16: SG386 Synthesizer 2, Dividers and LPF)

The £TOP_OCT PECL signals are fanned out by U200. Both outputs of the fanout are
source-terminated with 50 Q and can be made active by grounding the string of three
series 50 Q resistors on the open emitter outputs. (Pulling up these resistors to +3.3V turns
“off” the corresponding open-emitter output.)

For outputs between 2 GHz and 4 GHz (3 GHz and 6 GHz for the SG386), -EN_RFO is
set low, enabling the top-half of the fanout U200. One of the differential outputs is selected
by the RF multiplexer, U216, to drive the rear panel Option 1 & Option 2 via J201 (the
SMA connector in the side of the RF Block). The other differential output of the fanout is
used for the top octave output. This signal is given some high frequency pre-emphasis by
the stubbed attenuator (R205-207), amplified by U201, then low-pass filtered by U202 (to
remove the harmonics of the square wave) to provide a 2 GHz-4 GHz sine wave for RF
multiplexer, U211, which passes the sine wave to the output amplifier/attenuator board
via the RF feed-thru, J200.

For outputs in the five octaves below the RF VCO, the control line —-EN_1ST_DIV is set
low, enabling the bottom half of the fanout, U200. (The top half is disabled by setting —
EN_RFO high.) This also enables the digital divider, U206, which will provide outputs via
the gate U205 for outputs between 1 GHz and 2 GHz (1.5 GHz and 3 GHz for the SG386).
Other dividers (U209, 212, 215, 218) are enabled for lower octaves. As before, each
differential square wave source has a 50 Q source impedance, with one-half of the
differential pair being passed directly to the RF multiplexer, U216, while the other half is
low-pass filtered to provide a sine to the other RF multiplex, U211. Unused dividers are
disabled to eliminate sub-harmonic distortion.

The RF multiplexers (U211 & U216) are non-reflective multiplexers and so unselected
inputs are terminated via 50 Q to ground. These RF multiplexers operate with a VEE of —
5 Vpc and so it is necessary to translate the control signals to swing between ground and
—5 Vpc. Atriple 1:2 analog switch, U213, is used to translate CMOS control signals to the
0 V/ -5V levels.
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RF I/Q Modulator, Amplifiers and Attenuators

(Schematic 17: SG384 Output 1, Attenuation & Controls)
(Schematic 20: SG386 Output 1, Attenuation & Controls)

The PCB on the left side of the RF Block I/Q modulates, amplitude modulates, amplifies,
and attenuates the selected RF signal before passing it out the front panel connectors. This
PCB receives power, control and differential modulation signals from the RF synthesizer
PCB via J101. The selected RF signal is passed from the RF synthesizer to this PCB via
the RF feed-thru, J100.

The signal path toward the type-N connector begins at J100. If the carrier frequency is
between 400 MHz and 4.05 GHz (6 GHz for the SG386), the signal at J100 may be
multiplexed to the 1/Q modulator, U110. If the signal is outside of this range, or if I/Q
modulation is not enabled, the SPDT switches, U103 and U104, bypass the I/Q modulator.

The carrier signal is ac coupled into the I/Q modulator via C116. The modulator converts
the input signal into two phase-shifted square waves, | & Q. The each square wave can be
amplitude modulated the corresponding differential modulation inputs, +1_MOD and
+Q_MOD. The amplitude modulated components are summed together and appear at the
RF output. The RF output is attenuated (to match its input carrier level), given high
frequency pre-emphasis (via the stubs in the pi-attenuator legs) and low pass filtered (to
remove harmonics) and directed back into the RF signal path by the SPDT switch, U104.

Two RF voltage variable attenuators (VVA), U111 & U112, are used to amplitude level
or amplitude modulate the RF signal. The attenuation is controlled by a dc voltage applied
to the V1 input of each VVVA. The attenuation increases as V1 becomes more negative.
The attenuation characteristic is not linear, which requires compensation to the control
voltage, especially for deep amplitude modulation.

The attenuator control voltage is sourced from +RF_ATTN, which is converted to a
single-ended voltage by U114 and low-pass filtered (for noise reduction) by L106 and
C128. These attenuators are used to provide attenuation between the digital attenuator
steps and to correct for the differential non-linearity of the digital attenuators. They are
also used to amplitude level sweeps and for amplitude modulation.

The first of three RF gain blocks is U109. The gain of this amplifier is +15 dB. It is an ac
amplifier which requires a dc current bias be applied to its output. It is important that the
dc bias network be high impedance over the operating range (1 MHz to 6 GHz) and that
it not have any significant resonances. This is achieved with three series inductors, with
staggered self resonant frequencies, and with parallel damping resistors. This method is
used on all the gain blocks in the signal chain.

The output from the first gain block is ac coupled into the first of five digital attenuators,
U107. The digital attenuators are controlled in 0.5 dB steps from 0 dB to 31.5 dB. They
are powered from +5 V and are controlled by the SPI interface. The power supplies and
SPI signals are filtered from stage-to-stage to reduce signal and noise feed-through.
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RF Output Attenuators

(Schematic 18: SG384 Output 2, RF Stage)
(Schematic 21: SG386 Output 2, RF Stage)

To achieve an amplitude dynamic range of 120 dB (from —107 dBm to +13 dBm) over
6 GHz requires extraordinary care in the design, layout and grounding of the circuit. In
particular, it is important that there be no signal paths which “go around” the intended
signal path. For example, if —100 dB of a signal can go around the attenuator chain via a
control line or power line, then the effective attenuation range will be limited.

RF grounding is reestablished in each of the four stages shown on Sheet 2 of 3, with both
the power supplies and serial control lines being filtered at each stage before being passed
to the next. Physically, the circuit layout is within a series of “rooms”, with good ground
connections, and shielded from other parts of the circuit by the milled aluminum block.

The RF signal chain continues with the output of the attenuator on the previous page being
applied to the first attenuator, U201, on the next page. The signal chain continues with an
amplifier, two attenuators, another amplifier, and a final output attenuator. The final
amplifier, U206, has higher gain and can provide more output power than the other gain
blocks. It also requires more bias current.

BNC Output

(Schematic 19: SG384 Output 3, BNC)
(Schematic 22: SG386 Output 3, BNC)

The differential outputs, +BB_OUT, are passed from the RF DDS on the motherboard to
the output board via the RF synthesizer board. These differential signals can be blanked
by the dual differential switches U301 & U302 by BB_BLANK_CTL.

+BB_OUT are converted to a single-ended signal by U303, whose output is low-pass
filtered (to reduce noise bandwidth and reduce high frequency spurs) by L303, C305 &
C306. The signal is then attenuated by the digitally controlled attenuator, U304, which
can provide 0 to 31 dB of attenuation in 1 dB steps. (Finer steps are provided by the RF
DDS, whose amplitude can be set with 16-bit of resolution.) A fixed 30 dB of attenuation
is provided by R302/306/307 under the control of the switch U305. The high bandwidth
switches, U301, U302 and U305, are operated from +3 V, and so their control lines are
level shifted by U100 and U101 to +3 V.

An output amplifier, U300B, buffers the attenuator output and provides a gain of x3. A
final output driver, U300A, sums in an offset voltage, BB_OFFSET, and drives the output
BNC via a 49.9Q resistor. The BNC output is sampled for measurement by the CPU via
the filtered signal BB_MON.
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Power Supply
(Schematic 23: Power Supply)

The power supply for the unit is contained in a separate shielded enclosure. The unit
accommaodates universal input voltages (90-264 Vac, 47-63 Hz) and provides a variety of
dc voltages to the motherboard (+24, +15, +5, +3.3, -5, —15 V.) The unit will lock its dc-
dc converter to a 200 kHz sync signal provided by the motherboard. The unit also has a
thermostatically controlled fan whose speed increases with increasing temperature.

An OEM power supply (CUI Inc VSBU-120-24) provides up to 5 A at +24 V from the
line voltage input. This power supply is “on” whenever the line voltage is present,
supplying +24 V to the motherboard to power the timebase (either the standard ovenized
crystal or optional rubidium oscillator.) The +24 V supplied to the motherboard is filtered
by L1 & C1 to remove ripples from the OEM power supply. The OEM supply also
provides +24 V for a dc-dc converter to generate the other regulated voltages used in the
system. The dc-dc converter and fan are “on” only when the front panel power button is
pressed “in”.

The dc-dc converter is disabled when the -DISABLE (pin 8 on the motherboard interface)
is held low. When —DISABLE is released the switching power supply controller, U7,
generates complementary square waves at about 100 kHz to drive the MOSFETSs (Q2 &
Q3) into conduction during alternate half-cycles. The MOSFETS drive the primary of a
transformer. The secondary voltages are rectified, filtered, and regulated to provide the
+15, +5, +3.3, -5, & —15 V system voltages.

The regulated outputs have Schottky diodes on their outputs which prevent the power
supplies from being pulled to the wrong polarity by loads which are connected to other
supplies with opposite polarities. This is most important during start-up and to avoid SCR
action in CMOS ICs in the case that one of the supplies should fail.

A thermostatic fan speed control helps to regulate the operating temperature of the entire
instrument. This circuit uses an LM45 (10mV/deg C) as a temperature sensor. The output
from the temperature sensor is offset, multiplied, and limited to a 0-15V range. This
voltage is drives a 12 V medium speed fan via the emitter follower, Q1.
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Rear-Panel Options

There are three options that extend the performance of the instrument. All rear panel
options interface to the mother board via the Option Jumper PCB (Schematic 24: Rear
Panel Option Jumper).

Clock Output (Options 1)
(Schematic 25: Option #1 Clock Outputs)

These options are located on small boards attached to the rear panel and connected to the
motherboard by a small vertical board which supplies power and control signals. The SPI
is used to transfer serial data to a quad DAC and an octal shift register. A square wave at
the RF frequency comes to the option PCB directly from the RF block via a coax cable
with SMA connectors. This signal is the source for the rear panel clock and doubler
outputs.

The RF square wave is terminated and fanned out by U110. One differential pair is used
to drive the RF doubler and the other provides a clock to a laser diode driver, U109, which
in turn drives the rear panel differential clock outputs.

The clock outputs have adjustable amplitude and offset which are controlled by two 12-
bit DACs in U100. Since the power supply rails for the laser diode need to move with
respect to ground as the offset is changed, the RF inputs need to be ac coupled. However,
since the clocks need to work down to dc, the levels need to be dc restored after the ac
coupling. The signal is ac coupled via C113 & C114 and the four transistors, Q102A&B
and Q103A&B, provide the dc restoration. Gains and time constants are set so that all the
parts work together as a high speed level shifter.

The laser diode driver switches a constant current source between the +OUT. The
magnitude of this current source (and so the amplitude of the clock output) is adjusted by
the voltage at the MODSET input. This voltage is set by the AMPL_CTL output from the
DAC, level shifted by the current mirror, U101B and Q100A&B.

The offset of the clock output is controlled by V_HIGH, which has been offset and scaled
by U101A from the DAC output OFFS_CTL. The pull-up resistors for +OUT are
connected to a potential equal to 2.33xV_HIGH as sourced by the regulator U106. The
regulator only works properly when sourcing current, which would be a problem for
negative offsets. The transistor pair Q104A&B assure that the regulator will source current
by turning “on” for negative offsets.

The £OUT from the laser diode driver are coupled to the rear panel clock outputs via
a -8.5 dB attenuator (R113-R121) which also allows for the insertion of an output offset.
The layout is important to maintain high bandwidth as the transition times of the clock
outputs are about 35 ps or 12 GHz. The clock outputs are sensed by R117 and R111 and
offset, scaled, filtered and returned to the motherboard’s CPU’s ADC via the multiplexer,
U105. This allows the microcontroller to do a system check on power-up as well as course
offset and amplitude calibration.
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RF Doubler (Option 2)

(Schematic 26: Option #2 4-8 GHz Doubler)

The rear panel Option 2 can provide RF sine wave outputs from 4.05 GHz (6.075 GHz for
the SG386) to 8.10 GHz with amplitudes from +7 dBm to —20 dBm. When enabled (by
asserting EN_DBL), the RF gain blocks are biased “on”, enabling the RF output.

The signal path starts with the RF differential square wave, +RF. The +RF is low-pass
filtered (to remove the square waves odd harmonics) and ac coupled into the gain block
U205. The gain block increases the signal by 15 dB to drive the doubler, U209, which is
a passive doubler with about 16 dB of insertion loss. The output of the doubler is ac
coupled into the voltage variable attenuator (VVA), U210, whose attenuation level is
controlled by the voltage applied to its V1 input.

The differential signal, £DBL_LEVEL is converted to a single-ended signal by U213,
whose output is low-pass filtered by L210 and C226, and applied to the VVA’s control
input. The VVA is used to set output levels with higher resolution than allowed by the
digital attenuator which follows, and to level output amplitudes during sweeps.

The output of the VVA is ac coupled into the gain block U206, which provides about
12 dB of gain. The output of that amplifier is ac coupled into the digital attenuator, U211,
whose attenuation can be set in 0.5 dB steps from 0 dB to 31.5 dB. The attenuator is
controlled by 6 bits from a shift register (U216) which is operating between 0 V and -5 V
to level shift the control bits to the proper level for the digital attenuator. Serial data, clock
and register strobe are level shifted from CMOS levels to 0 V & -5V by the triple 2:1
analog switch, U215. Serial data out of the shift register is level shifted by R229 & R230
and buffered by U214 to return the data loop to the CPU for testing purposes.

The output from the digital attenuator is ac coupled into the gain block U207, which
provides about 12 dB of gain. The output from this gain block is ac coupled to the SMA
output connector, J201. The RF is detected by U204, at the final gain block for power-on
testing and to calibrate the differential non-linearity of the digital attenuator.

Option 2 also provides a +10 Vpc bias output on a rear panel SMA connector via a 50 Q
resistor. This output is controlled by the DAC output DC_OUT which may be set from
the front panel. User loads should not exceed 20 mA on this output.
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I/Q Modulator (Option 3)
(Schematic 27: Option #3 1/Q Modulator)

Option 3 provides for rear panel 1/Q modulation inputs. These inputs allow the user to
modulate the amplitudes of the in-phase and quadrature components of RF carriers
between 400 MHz and 6.075 GHz with analog signals.

The | & Q channels use the same circuit configuration. The quadrature component, +0.5 V
or 1 Vpp, is applied to the rear panel BNC connector, J2. The input signal is terminated
into 50 Q by the parallel combination of the 52.3 Q input termination in parallel with the
1125 Q input impedance to the differential amplifier U4. The differential outputs drive a
differential transmission line returning to the motherboard via 49.9 Q resistors and J4.

Overloads are detected at the output of the differential amplifier by the fast window
comparator, U2A&B. If an overload is detected at either the | or Q inputs, the differential
signal +OVLD_1/Q will be asserted and passed to the motherboard via J4 for detection
by the CPU.

This option also provides rear panel 1/Q modulation outputs. The modulation signals may
originate from the rear panel modulation input (Option 3) or from the internal, dual,
arbitrary modulation generator (to be implemented in future products). The modulation
signals from the motherboard, +£1_OUT and +Q_OUT are received by Ul and U5 and
converted to single-ended signals which drive the BNC outputs via 49.9 Q resistors. These
outputs are intended to drive 50 Q loads to +0.5 V or 1 V.

Timebase Options

(Schematic 28: Timebase Adaptor Interface)

The standard timebase is an OCXO (SRS p/n SC-10-24-1-J-J-J-J). A rubidium frequency
standard (SRS p/n PRS10) may be ordered as Option 4. Both timebases are held by the
same mechanical bracket and connected to the system using the same adapter PCB.

The adapter PCB schematic is quite simple: J1 is the connector to the OCXO option, J2 is
the connector to the rubidium option, and J3 is the connector to the main PCB. The op
amp U1 is used to scale the 0-4.095 Vpc frequency calibration voltage (CAL_OPT) to
0-10 Vpc for the OCXO or 0-5 Vpc for the rubidium. The logic inverter, U2, is used to
invert the logic levels for the RS-232 communication between the microcontroller on the
main PCB and the PRS10 rubidium frequency standard.
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Appendix A : Rational Approximation Synthesis

The SG380 Series RF synthesizers use a new approach to synthesizer design that provides
low phase noise outputs with virtually infinite frequency resolution and agile modulation
characteristics. The technique is called Rational Approximation Frequency Synthesis.
Some details of the technique will help users to understand the performance capabilities
of the instruments.

Phase Lock Loop Frequency Synthesizers

Phase lock loop (PLL) frequency synthesizers are a cornerstone technology used in every
modern communication device and signal generator. The classical PLL block diagram is
shown in Diagram 1.

PHASE LOOP
f rer DETECTOR  FILTER VCO
= R \ four
fCOMP - N (

Diagram 1: Classical “Integer-N” PLL Frequency Synthesizer

The purpose of the PLL synthesizer is to generate precise output frequencies that are
locked to a reference frequency. As shown in Fig 1, the reference frequency, f grer, is
divided by the integer R and the voltage controlled oscillator (VCO) output, four, is
divided by the integer N. A phase detector compares the phase of the divided frequencies.
The phase detector output is low-pass filtered and used to control the frequency of the
VCO so that four/ N is equal to frer/ R, hence four = N x frer/ R.

A numerical example will help to illustrate the operation and design trade-offs of the PLL.
Suppose f rer = 10 MHz and R = 1000. If N = 10,000 then the output frequency,
four = N x frer / R =100 MHz. As N is changed from 10,000 to 10,001 to 10,002, four will
change from 100.00 MHz to 100.01 MHz to 100.02 MHz. This PLL synthesizer has a
phase comparison frequency, and a channel spacing, of frer/ R = 10 kHz.
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Phase Noise

Diagram 2 shows a typical phase noise plot for a 100 MHz PLL synthesizer. The phase
noise plot shows the noise power in a 1 Hz sideband as a function of frequency offset from
the carrier. There are three dominate sources of phase noise: The reference, the phase
detector, and the VCO. The frequency reference dominates the noise close to the carrier
but falls off quickly at large offsets. The phase detector noise floor is relatively flat vs.
frequency but decreases with increasing phase comparison frequency. In fact, the phase
detector noise decreases by about 10 dB / decade, hence is about 30 dB lower for phase
comparisons at 10 MHz vs. 10 kHz. Finally, the VCO phase noise will dominate at offset
frequencies beyond the loop bandwidth. A high phase comparison frequency, hence low
R & N divisors, is required for a low phase noise design.

In a properly designed PLL the output noise tracks the reference at low offsets, matches
the phase detector noise at intermediate offsets, and is equal to the VCO noise at offsets
beyond the PLL loop bandwidth. Careful attention to the loop filter design is also required
to achieve the total noise characteristic shown in Diagram 2.

In addition to broadband noise there will be discrete spurious frequencies in the phase
noise spectrum. A dominant spur is often seen at the phase comparison frequency. It is
easier to reduce this spur in a filter when the phase comparison frequency is high.

TYPICAL PHASE NOISE PLOTS
FOR A 100MHZ PLL SYNTHESIZER
L(f) [dBc/Hz]

REF PHASE NOISE

50 —++ VCO PHASE NOISE
TOTAL NOISE
(fc = 10kHz)
\ — PHASE DET NOISE (fc = 10kHz)
TOTAL NOISE
(fc = 10MHz)
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Diagram 2: Typical Phase Noise Spectrum for a 100 MHz PLL Frequency Synthesizer
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Increasing Frequency Resolution

A frequency resolution of 10 kHz, or channel spacing of 10 kHz, is adequate in many
communications applications but a higher resolution is desired in test and measurement
applications. The simplest way to increase the frequency resolution is to increase the value
of the R divider. In the above example, if R were increased from 1000 to 10,000 the
frequency resolution (channel spacing) would be increased from 10 kHz to 1 kHz.
However, there are several serious drawbacks to this strategy. As the R divider is increased
the phase comparison frequency is decreased leading to higher phase detector noise, a
reduction in the loop bandwidth, and increased settling times. Increasing R will achieve
high frequency resolution at the cost of a noisy output that takes a long time to settle.

A Note on Fractional-N Synthesis

Another strategy to increase resolution without decreasing the phase comparison
frequency is to use a Fractional-N synthesizer. In these synthesizers the value of N is
modulated so that its average value can be a non-integer. If N averages to 10,000.1 then
the output frequency, foutr= N x frer / R = 100.001 MHz. The frequency resolution has
been improved to 1 kHz. However, modulating the N value creates spurs in the VCO
output. Dithering techniques are able to spread most of the spur energy into broadband
noise, but the remaining noise and spurs is problematic in some applications.

About YIG Oscillators

One work-around to the trade-off between high resolution and reduced phase comparison
frequency (and so higher phase noise) is to use a YIG oscillator. Y1Gs are extremely good
VCOs due to the extremely high Q of their resonator which consists of a sub-millimeter
yttrium-iron-garnet sphere tuned by a magnetic field. However, YIGs have their
drawbacks including high power, slow tuning, susceptibility to environmental magnetic
fields, and high cost. The SG380 Series of RF synthesizers achieve YIG performance from
electrically tuned VCOs by arranging a very high phase comparison frequency.
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A New Approach

A new approach to synthesizer design provides high frequency resolution, fast settling,
and low phase noise. This new approach is called Rational Approximation Frequency
Synthesis. (A rational number is a number which is equal to the ratio of two integers.) The
approach has been overlooked as it relies on some surprising results of rather quirky
arithmetic which abandons neat channel spacing in exchange for a much better performing
PLL synthesizer.

Once again, a numerical example will be useful. Suppose we want to use our PLL
synthesizer to generate 132.86 MHz. We could do that by setting R = 1000 and
N = 13,286. With frer = 10 MHz we have four = N x free / R = 132.86 MHz. The phase
comparison frequency is 10 kHz and so the PLL loop bandwidth, which is typically 1 / 20t
of the phase comparison frequency, would be only about 500Hz.

There’s another way to synthesize 132.86 MHz (or at least very close to it.) Suppose we
setR =7 and N =93. Then foutr= N x free / R = 132.857142 MHz, which is only 21.5 ppm
below the target frequency (Hence the term “Rational Approximation”. Of course,
increasing the reference frequency by 21.5 ppm will produce the target frequency exactly,
as will be described.) Momentarily suspending the question of the general applicability of
this approach, the positive benefit is clear: The phase comparison frequency is now
10 MHz / 7 = 1.42 MHz which is 142 times higher than that provided by the classical PLL
with a 10 kHz channel spacing. This allows a PLL bandwidth which is also 142 times
wider. The higher comparison frequency of this PLL will provide faster settling, lower
phase noise, and an easily removed reference spur which is 1.42 MHz away from the
carrier.

Several questions arise.

1. s this approach generally applicable, that is, can small values for R & N always be
found to produce an output close to any desired frequency?

2. Is there a method to find the smallest values for R & N?

3. Can the output frequency be made exact (not just “close to”) the desired frequency.

The answer to all three questions is “Yes”. Details are well illustrated by a real-world
example.
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An Example

Diagram 3 shows a PLL synthesizer that can generate outputs anywhere in the octave
between 2 GHz and 4 GHz. Lower frequencies are easily generated by binary division of
this output. This example uses an Analog Devices dual-modulus PLL frequency
synthesizer, the ADF4108. A dual modulus N counter is a high-speed divider which
divides by a prescaler value, P, or by P+1 under the control of two registers named A &
B. The dual modulus N-divider adds a bit of numerological quirkiness as there are
restrictions on the allowed values for A & B as detailed in Diagram 3. The ADF4108 also
requires that the phase comparison frequency be less than 104 MHz. The reference
frequency input in this example is 200 MHz.

PHASE LOOP 2 GHz TO 4 GHz
f rer = 200 MHz DETECTOR FILTER VCO
- R \ fOUT
f cowe < 104 MHz ~N=BxP+A
Dual Modulus: 3<B,0<A<B
P = 16 FOR four > 2400 MHz
P =8 FOR four < 2400 MHz

Diagram 3: A Rational Approximation Frequency Synthesizer

One curious aspect of Rational Approximation Frequency Synthesis is that it is not
obvious how to choose the values for R & N. There are mathematical techniques for
rational fraction approximation however brute enumeration of the possibilities may also
be used. For example, R & N can be found by starting with the lowest allowed value for
R and testing to see if there is an allowed value for N which gives a result, four = N X frer
/ R, which is within some error band (say, +100 ppm) of the desired frequency. Luckily,
these computational requirements are modest. The required calculations can be performed
on a typical microcontroller in under a millisecond.

The largest phase comparison frequencies are achieved when there are many numeric
choices available to improve the chance that a particular ratio of integers can be found
which will be within the error band of the desired result. This is done three ways. First,
allow a large error band. (An error band of +£100 ppm is typical because a fundamental
mode crystal oscillator, which is used to clean-up the reference source, can be tuned over
+100 ppm.) Second, use a high frequency reference oscillator. Third, provide a second
reference, detuned slightly from the first, to provide additional numeric choices.

To ascertain how well Rational Approximation Frequency Synthesis works for the
example in Diagram 3, a computer program was written to compute the R & N values for
10,000 random frequencies in the octave band between 2 GHz and 4 GHz. Using a single
reference source at 200 MHz, and an allowed error band of +£100 ppm, the average phase
comparison frequency was 9.79 MHz and the worst case phase comparison frequency was
400 kHz.
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When a second reference frequency was available (at 201.6 MHz, as determined by trial
and error while searching for the highest worst-case phase comparison frequency) the
average phase comparison frequency increased to 12.94 MHz and the worse case phase
comparison frequency increased to 2.35 MHz (a six-fold increase.)

Elimination of Error

Rational Approximation Frequency Synthesis provides a fast settling, low phase noise,
and spur-free output, but with a troubling “error band” of typically +£100 ppm. To
eliminate this error it will be necessary to provide a low noise reference that is tunable
over +100 ppm with very high resolution. A VCXO phase locked with narrow
bandwidth to a DDS source may be used for this reference. A 48-bit DDS provides a
frequency resolution of 1:2x10™* and the VCXO effectively removes all of the DDS
spurs.

A tunable reference source is shown in Diagram 4. A 10 MHz timebase is multiplied in
the DDS to 100 MHz. The DDS is programmed to generate an output within 100 ppm
of 18.1818 MHz. The VCXO is phase locked to the DDS output with a 100Hz
bandwidth. The clean 18.1818 MHz VCXO output is used as a source for an 11x
multiplier to produce a 200 MHz reference tunable over +100ppm with a frequency
resolution of 1:2x107*. This tunable frequency reference is used as the reference for the
Rational Approximation Frequency Synthesizer, eliminating the error band inherent in
the technique.

10 MHz
REFERENCE PHASE LOOP 18.181 MHz PHASE LOOP 200 MHz
DETECTOR FILTER VCO DETECTOR FILTER VCO
48-bit DDS
f
@ WITH CLOCK /(I);ET\ T\ @—4 d)pa T\ @—4% REF
MULTIPLIER — —
jj BW =100 Hz BW =1 MHz
=11

Diagram 4: Tunable (100 ppm) 200 MHz Reference

Conclusion

A new method for the operation of classical integer-N PLL frequency synthesizers has
been described. The method, Rational Approximation Frequency Synthesis, allows for
operation at much higher phase comparison rates than the classical approach. The higher
phase comparison rates allow wider PLL bandwidth to provide faster settling, lower
phase noise, and spur-free outputs with virtually infinite frequency resolution.
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Appendix B : Parts List

. Ql MBT3906DW1 Dual PNP Transistor 3-01419

Front DISpIay Q2 MBT3906DW1 Dual PNP Transistor 3-01419
Q3 MBT3906DW1 Dual PNP Transistor 3-01419

(Assem b|IeS 320 & 321) Q4 MBT3906DW1 Dual PNP Transistor 3-01419
Q5 MBT3906DW1 Dual PNP Transistor 3-01419

Q6 MBT3906DW1 Dual PNP Transistor 3-01419

Q7 MBT3906DW1 Dual PNP Transistor 3-01419

Q8 MBT3906DW1 Dual PNP Transistor 3-01419

Ref Value Description SRS P/N Q9 MBT3906DW1 Dual PNP Transistor 3-01419
Q10 MBT3906DW1 Dual PNP Transistor 3-01419

€1 47U-16VXSR Ceramic, 16V, 1206, XSk~ 5-00611 Qi1 MBT3906DW1 Dual PNP Transistor 3-01419
2 0.1U Capacitor, 0603, X7R 5.00764 Q12  MBT3906DW1 Dual PNP Trans!stor 3-01419
c3 0.1U Capacitor, 0603, X7R 5.00764 Q13 MBT3906DW1 Dual PNP Trans!stor 3-01419
ca 0.1U Capacitor, 0603, X7R 5.00764 Q14 MBT3906DW1 Dual PNP Trans!stor 3-01419
cs5 0.1U Capacitor, 0603, X7R 5.00764 Q15 MBT3906DW1 Dual PNP Trans!stor 3-01419
c6 0.1U Capacitor, 0603, X7R 5.00764 Ql6  MBT3906DW1 Dua.I PNP Tran5|st9r ) 3-01419
c7 0.1U Capacitor, 0603, X7R 5.00764 R1 49.9K Res!stor, 0603, Th!n F!Im 4-02320
cs8 0.1U Capacitor, 0603, X7R 5.00764 R2 20.0K Res!stor, 0603, Th!n F!Im 4-02282
c9 0.1U Capacitor, 0603, X7R 5.00764 R3 499 Res!stor, 0603, Th!n F!Im 4-02128
c10 01U Capacitor, 0603, X7R 500764 RG 499 Resistor, 0603, Thin Film  4-02128
c11 01U Capacitor, 0603, X7R 500764 RS 100 Resistor, 0603, Thin Film  4-02061
D1 GREEN LED, T-3/4, 2mm 3.00424 R6 100 Res!stor, 0603, Thin Film 4-02061
D2 GREEN LED, T-3/4, 2mm 3-00424 RN1  8X680 Res!stor network 4-02531
D4 GREEN LED, T-3/4, 2mm 3-00424 RN2  8X 680 Res!stor network 4-02531
D3 GREEN LED, T-3/4, 2mm 3-00424 RN3  8X680 Res!stor network 4-02531
D5 GREEN LED, T-3/4, 2mm 3-00424 RN4  8X680 Res!stor network 4-02531
D6 GREEN LED, T-3/4, 2mm 3.00424 RN5  8X680 Res!stor network 4-02531
D7 GREEN LED, T-3/4, 2mm 3-00424 RN6  8X 680 Res!stor network 4-02531
D8 GREEN LED, T-3/4, 2mm 3-00424 RN7  8X680 Res!stor network 4-02531
D9 RED LED, T-3/4, 2mm 300425 RN8  8X680 Res!stor network 4-02531
D10 GREEN LED, T-3/4, 2mm 3-00424 RN9  8X680 Res!stor network 4-02531
D11 GREEN LED, T-3/4, 2mm 3.00424 RN10 8X 680 Res!stor network 4-02531
D12  GREEN LED, T-3/4, 2mm 3-00424 RN11 8X680 Res!stor network 4-02531
D13 GREEN LED, T-3/4, 2mm 3.00424 RN12 8X680 Res!stor network 4-02531
D14  GREEN LED, T-3/4, 2mm 3.00424 RN13 8X 680 Res!stor network 4-02531
D15  GREEN LED, T-3/4, 2mm 3.00424 RN14 8X 680 Res!stor network 4-02531
D16 GREEN LED, T-3/4, 2mm 3.00424 RN15 8X 680 Res!stor network 4-02531
D17  GREEN LED, T-3/4, 2mm 3-00424 RN16 8X 680 Res!stor network 4-02531
D18 GREEN LED, T-3/4, 2mm 3-00424 RN17 8X100 Res!stor network 4-02497
D19  GREEN LED, T-3/4, 2mm 3.00424 RN18 8X100 Res!stor network 4-02497
D20 GREEN LED, T-3/4, 2mm 300424 RN19 8X100 Res!stor network 4-02497
D21 GREEN LED, T-3/4, 2mm 3.00424 RN20 8X100 Res!stor network 4-02497
D22  GREEN LED, T-3/4, 2mm 3-00424 RN21 8X100 Res!stor network 4-02497
D23 GREEN LED, T-3/4, 2mm 3-00424 RN22 8X100 Res!stor network 4-02497
D24  GREEN LED, T-3/4, 2mm 3.00424 RN23 8X 680 Res!stor network 4-02531
D25  GREEN LED, T-3/4, 2mm 3.00424 RN24 81X 680 Res!stor network 4-02531
D26  GREEN LED, T-3/4, 2mm 3.00424 RN25 10KX4D Res!stor network 4-00912
D27  GREEN LED, T-3/4, 2mm 3-00424 RN26  10KX4D Res!stor network 4-00912
D28  GREEN LED, T-3/4, 2mm 3.00424 RN27 10KX4D Res!stor network 4-00912
D29  GREEN LED, T-3/4, 2mm 3.00424 RN28 10KX4D Res!stor network 4-00912
D30  GREEN LED, T-3/4, 2mm 300424 RN29 10KX4D Res!stor network 4-00912
D31 GREEN LED, T-3/4, 2mm 3.00424 RN30 10KX4D Res!stor network 4-00912
D32  GREEN LED, T-3/4, 2mm 3-00424 RN31 10KX4D Res!stor network 4-00912
D33 GREEN LED, T-3/4, 2mm 3-00424 RN32 10KX4D Res!stor network 4-00912
D34  GREEN LED, T-3/4, 2mm 3.00424 RN33 10KX4D Resistor network. 4-00912
D35  GREEN LED, T-3/4, 2mm 3-00424 Ul HDSP-A101 Seven Segment D?splay 3-00290
D36  GREEN LED, T-3/4, 2mm 3-00424 U2 HDSP-A101 Seven Segment D!splay 3-00290
D37  GREEN LED, T-3/4, 2mm 3-00424 u3 HDSP-A101 Seven Segment D?splay 3-00290
D38  GREEN LED, T-3/4, 2mm 3-00424 U4 HDSP-A101 Seven Segment D!splay 3-00290
D39  GREEN LED, T-3/4, 2mm 3.00424 us HDSP-A101 Seven Segment D?splay 3-00290
D40  GREEN LED, T-3/4, 2mm 3-00424 uée HDSP-A101 Seven Segment D?splay 3-00290
D41  GREEN LED, T-3/4, 2mm 3-00424 u7 HDSP-A101 Seven Segment D!splay 3-00290
D42  GREEN LED, T-3/4, 2mm 3-00424 us HDSP-A101 Seven Segment D?splay 3-00290
D43 GREEN LED, T-3/4, 2mm 3-00424 U9 HDSP-A101 Seven Segment D!splay 3-00290
D44  GREEN LED, T-3/4, 2mm 3.00424 U10 HDSP-A101 Seven Segment D?splay 3-00290
D45  GREEN LED, T-3/4, 2mm 300424 U1l HDSP-A101 Seven Segment D?splay 3-00290
D46  GREEN LED, T-3/4, 2mm 3.00424 u12 HDSP-A101 Seven Segment D!splay 3-00290
D47 RED LED, T-3/4, 2mm 3-00425 u13 HDSP-A101 Seven Segment D?splay 3-00290
Pl 9PIN Connector 1-01308 Ul4  HDSP-A101 Seven Segment D!splay 3-00290
PC1  SG385F/P Fabricated component 7-02099 U15  HDSP-A101 Seven Segment Display 3-00290
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Ul6  HDSP-A101 Seven Segment Display 3-00290
U1l7  74HC595ADT Shift Register/Latch 3-00672
U18  74HC595ADT Shift Register/Latch 3-00672
U19  74HC595ADT Shift Register/Latch 3-00672
U20  74HC595ADT Shift Register/Latch 3-00672
U21  74HC595ADT Shift Register/Latch 3-00672
U22  74HC595ADT Shift Register/Latch 3-00672
U23  74HC595ADT Shift Register/Latch 3-00672
U24  74HC595ADT Shift Register/Latch 3-00672
U25  74HC595ADT Shift Register/Latch 3-00672
U26  74HCS595ADT Shift Register/Latch 3-00672
U27  74HC595ADT Shift Register/Latch 3-00672
U28  74HC595ADT Shift Register/Latch 3-00672
U29  74HC595ADT Shift Register/Latch 3-00672
U30  74HC595ADT Shift Register/Latch 3-00672
U31  74HC595ADT Shift Register/Latch 3-00672
U32  74HC595ADT Shift Register/Latch 3-00672
U33  74LVC3G34DCTR Triple non-inverting buffer ~ 3-01852
U34  74LVC2G08DCT Single 2-input AND gate 3-01656
U35  74LVC2G04 Dual inverting buffer 3-01968
U36  74HC595ADT Shift Register/Latch 3-00672
U37  74HC595ADT Shift Register/Latch 3-00672
U38  74HC595ADT Shift Register/Latch 3-00672
U39 74HC595ADT Shift Register/Latch 3-00672
U40  74HC595ADT Shift Register/Latch 3-00672
U4l  74HCS595ADT Shift Register/Latch 3-00672
U42  74HC595ADT Shift Register/Latch 3-00672
U43  74HCS595ADT Shift Register/Latch 3-00672
U44  74LVC1G125DBV Single tri-state buffer 3-01886
U45  74HC165 Shift register, PI/SO 3-01969
U46  74HC165 Shift register, P1/SO 3-01969
U47  74HC165 Shift register, PI/SO 3-01969
U48  74HC165 Shift register, PI/SO 3-01969
U49  74HC165 Shift register, PI/SO 3-01969
U50 ADCMP371 Comparator 3-01970
Z0 PS300-40 Fabricated component 7-00217
Z1 SG385,FR CHASSI Fabricated component 7-02106
72 SG385 KEYPAD Fabricated component 7-02115
73 SG385 LEXAN Fabricated component 7-02116
74 SIM-PCB S/N Label 9-01570
5 4-40X1/4PF Hardware 0-00150
Front Display EMI Filter
(Assembly 324)

Ref Value Description SRS P/N
Cc1 1000P Capacitor, 0603, NPO 5-00740
Cc2 1000P Capacitor, 0603, NPO 5-00740
C3 1000P Capacitor, 0603, NPO 5-00740
ca 22pP Capacitor, 0603, NPO 5-00700
C5 22pP Capacitor, 0603, NPO 5-00700
C6 22P Capacitor, 0603, NPO 5-00700
Cc7 22pP Capacitor, 0603, NPO 5-00700
c8 22P Capacitor, 0603, NPO 5-00700
c9 22P Capacitor, 0603, NPO 5-00700
cio 22p Capacitor, 0603, NPO 5-00700
c11  22p Capacitor, 0603, NPO 5-00700
c12  22p Capacitor, 0603, NPO 5-00700
C13  22p Capacitor, 0603, NPO 5-00700
ci4  22p Capacitor, 0603, NPO 5-00700
C15 22P Capacitor, 0603, NPO 5-00700
Cl6  22pP Capacitor, 0603, NPO 5-00700
C17 22P Capacitor, 0603, NPO 5-00700
12 9PINR/AT-H Connector 1-01302
13 9P FEM/T-H Connector 1-01303
L1 2506031517Y0 Inductor BEAD 0603 6-00759
L2 2506031517Y0 Inductor BEAD 0603 6-00759
L3 2506031517Y0 Inductor BEAD 0603 6-00759
L4 2506031517Y0 Inductor BEAD 0603 6-00759
LS 2506031517Y0 Inductor BEAD 0603 6-00759
PCB1 SG385F/P FLTER Fabricated component 7-02208

R1 49.9 Resistor, 0603, Thin Film 4-02032

R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R14
R13

M

(Assemblies 322 & 323)

Ref

C100
Cc101
C102
Cc103
C104
C105
C106
Cc107
Cc108
C109
Cc110
Cl11
C112
C113
Cl14
C115
Clie
C117
Cc118
Cc119
C120
C121
C122
Cc123
C124
C125
C126
C127
C128
C129
C130
C131
C132
C133
C134
C135
C136
C137
C138
C139
C140
Cl141
C142
C143
Cl44
C200
C201
C202
C203
C204
C205
C206
C207
C208
C209
C210
c211
Cc212

Value

1000P
0.1U
0.1U
10p
0.1U
47U
1000P
47U
.01U
.01U
47p
470pP
.01U
0.1U
10p
.01U
1000P
100pP
0.1U
1.0U
1000P
0.1V
22U
0.1V
.047U
0.1U
0.1V
.01U
0.1V
47U
47U
47U

1000P
47U
0.1U
1000P
330P
330P
100p
330p
.047U
0.1U
0.1U
1000P
0.1U
0.1U
0.1U
0.1U
.01U
0.1U
.01U
0.1U
.01U
.01U
.01U
.01U
47p

Description

Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
CAP, 1206, X7R

Capacitor, 0603, NPO
CAP, 1206, X7R

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, Metal film
Capacitor, 0603, X7R
Capacitor, Metal film
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
CAP, 1206, X7R

CAP, 1206, X7R

CAP, 1206, X7R

Capacitor, 0603, NPO
Capacitor, 0603, NPO
CAP, 1206, X7R

Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, Metal film
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO

9-01570

49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
49.9 Resistor, 0603, Thin Film 4-02032
SIM-PCB S/N Label

otherboard

SRS P/N

5-00740
5-00764
5-00764
5-00692
5-00764
5-00527
5-00740
5-00527
5-00752
5-00752
5-00708
5-00732
5-00752
5-00764
5-00692
5-00052
5-00740
5-00716
5-00764
5-00245
5-00740
5-00764
5-00057
5-00764
5-00054
5-00764
5-00764
5-00752
5-00764
5-00527
5-00527
5-00527
5-00706
5-00740
5-00527
5-00764
5-00740
5-00728
5-00728
5-00716
5-00728
5-00054
5-00764
5-00764
5-00740
5-00764
5-00764
5-00764
5-00764
5-00752
5-00764
5-00752
5-00764
5-00752
5-00752
5-00752
5-00752
5-00708
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C213
C214
C215
C216
C217
Cc218
Cc219
C220
C221
C222
C223
C224
C225
C226
C227
C228
C229
C230
C231
C232
€233
C234
C235
C236
C237
C238
C239
C240
C241
C242
C243
C244
C245
C246
C247
C248
C249
C250
C251
C252
C253
C254
C255
C256
C258
C259
C260
C261
C300
C301
C302
C303
C304
C305
C306
C307
C308
C309
Cc310
C311
C312
C313
C314
C315
C316
C317
C318
Cc319
C320
C321
C323
C324
C325
C326
€327
C328
€329
C330
C331
€332

47pP

47P

.01U
.022U
.01U

220P
470pP
220P

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V
1000P
1000P
1000P
0.1V

0.1V

0.1V

0.1V

47U

47U

0.1U

.01U
10UF / 6.3V
0.1U

0.1V

0.1U

0.1U

0.1V

0.1U

0.1V
10UF / 6.3V
.39U - PP
100p

.01U

56P

.01U

220P
220P
120pP

56P

.39U - PP
.047U
.047U
0.1U

0.1V

.22U / 16V
0.1U

0.1V
22U/ 16V
22U/ 16V
.22U / 16V
22U/ 16V
22U/ 16V
4.7UF / 50V X5R
0.1V

.22U / 16V
0.1U
22U/ 16V
100p

0.1V

0.1V

0.1V
4.7UF / 50V X5R
0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

.01U

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
CAP, 1206, X7R

CAP, 1206, X7R

Capacitor, 0603, X7R
Capacitor, Metal film
Capacitor, 0609

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0610

Polypropylene, 63V, SMD

Capacitor, 0603, NPO
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO

Polypropylene, 63V, SMD

Capacitor, Metal film
Capacitor, Metal film
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

5-00708
5-00708
5-00752
5-00756
5-00752
5-00724
5-00732
5-00724
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00740
5-00740
5-00740
5-00764
5-00764
5-00764
5-00764
5-00527
5-00527
5-00764
5-00052
5-00657
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00657
5-00837
5-00716
5-00052
5-00710
5-00052
5-00724
5-00724
5-00718
5-00710
5-00837
5-00054
5-00054
5-00764
5-00764
5-00836
5-00764
5-00764
5-00836
5-00836
5-00836
5-00836
5-00836
5-00807
5-00764
5-00836
5-00764
5-00836
5-00716
5-00764
5-00764
5-00764
5-00807
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00752

€333
C334
C335
C336
€337
C400
C401
C402
C403
C404
C406
Cc407
C409
ca10
C412
C413
ca14
C415
Cca1le6
ca17
c419
C420
C421
C422
Cc4a24
Cc427
Cc429
C430
C431
C432
C433
C434
C437
C438
C439
C440
C500
C501
C502
C503
C504
C505
C506
C507
C508
C509
C510
C511
C512
C513
Cc514
C515
Cc516
C517
C518
Cc519
C520
C521
€522
C523
C524
C525
C526
C527
C528
C529
C530
C531
C532
C533
C534
C535
C536
C537
C538
C539
C540
C541
C542
C543

.01U
0.1V
0.1V
0.1V
0.1V
0.1V
0.1V
0.1V
0.1V
0.1V
2.2UF 16V /0603
0.1V
2.7p
0.1V
18pP
.39U - PP
100p
330p
1000P
330p
2.2UF 16V /0603
0.1V
1UF 16V /0603
1UF 16V /0603
0.1V
0.1V
0.1V
0.1V
1000P
6800P
0.1V
0.1V
0.1V
0.1V
1000P
6800P
0.1V
1000P
6800P
0.1V
0.1V
1000P
6800P
0.1V
0.1V
100pP
680P
0.1V
0.1V

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO

Polypropylene, 63V, SMD

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R

5-00764
5-00764
5-00764
5-00716
5-00716
5-00764
5-00764
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00764
5-00764
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00656
5-00764
5-00677
5-00764
5-00698
5-00837
5-00716
5-00728
5-00740
5-00728
5-00656
5-00764
5-00661
5-00661
5-00764
5-00764
5-00764
5-00764
5-00740
5-00750
5-00764
5-00764
5-00764
5-00764
5-00740
5-00750
5-00764
5-00740
5-00750
5-00764
5-00764
5-00740
5-00750
5-00764
5-00764
5-00716
5-00736
5-00764
5-00764
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C544
C545
C546
C547
C548
C549
C550
C551
C552
C553
C554
C555
C556
C557
C558
C559
C600
C601
C602
C603
C604
C605
C606
C607
C608
C609
C610
ce11
Cce612
C613
Cce14
C615
ce16
ce17
C619
€620
C621
€622
C623
C624
€625
C626
ce627
C628
€629
C630
C631
C632
C633
C634
C635
C636
ce37
C638
C639
Cc640
C641
C700
C701
C702
C703
C704
C705
C706
C707
C708
C709
Cc710
Cc711
C712
Cc713
C714
C715
C716
Cc717
Cc718
Cc719
C720
C721
C722

0.1V

100P

680P

0.1V

0.1V

0.1V

0.1V

100P

680P

0.1V

0.1V

100P

680P

0.1V

0.1V

0.1V

0.1V

0.1V

1000P
4.7UF / 50V X5R
4.7UF / 50V X5R
.01U

.01U

0.1U
10UF / 6.3V
0.1V

0.1U

0.1V

0.1U

0.1U

0.1V

0.1U
10UF / 6.3V
0.1U

.047U
4.7UF / 50V X5R
10UF / 6.3V
0.1V

0.1U

0.1U

0.1V

0.1U

0.1V

0.1V
10UF / 6.3V
0.1V

100pP

0.1V

.39U - PP
.01U

.01U

1op

.0033U

1op

100pP

100pP
4.7UF / 50V X5R
0.1V

0.1V

0.1U

0.1V

0.1U

0.1V

0.1V

2.7pP

18p

7.5P

0.1V

2.7p

18p

7.5P

0.1V

100P

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 1206, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0611

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0612

Capacitor, 0603, X7R
Capacitor, Metal film
Capacitor, 1206, X7R
Capacitor, 0613

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0614

Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R

Polypropylene, 63V, SMD

Capacitor, Metal film
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, Metal film
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

5-00764
5-00716
5-00736
5-00764
5-00764
5-00764
5-00764
5-00716
5-00736
5-00764
5-00764
5-00716
5-00736
5-00764
5-00764
5-00764
5-00764
5-00764
5-00740
5-00807
5-00807
5-00752
5-00752
5-00764
5-00657
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00657
5-00764
5-00054
5-00807
5-00657
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00657
5-00764
5-00716
5-00764
5-00837
5-00052
5-00052
5-00692
5-00050
5-00692
5-00716
5-00716
5-00807
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00677
5-00698
5-00689
5-00764
5-00677
5-00698
5-00689
5-00764
5-00716
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764

C723
C724
C725
C800
C801
€802
C803
C804
C805
C806
Cc807
C808
C809
Cc810
c811
Cc812
Cc813
Cc814
815
Cc816
Cc817
Cc818
c819
C820
821
€822
C823
824
C825
C826
827
€828
829
C830
C831
832
833
D100
D101
D200
D201
D202
D500
D501
D502
D503
D504
D800
J100

J101

1102

J300

1301

1302

1303

J400

J500

1501

1700

J701

1800

L100
L101

L102

L103

L104
L105

L106
L107
L108
L109

L110
L111

L112

L200
L201

L202

L203

L204
L205

0.1U
0.1U

0.1U

4.7UF / 50V X5R
1000P

4.7UF / 50V X5R
0.1U

4.7UF / 50V X5R
0.1U

4.7UF / 50V X5R
01U

4.7UF / 50V X5R
0.1U

4.7UF / 50V X5R
0.1V

4.7UF / 50V X5R
0.1U

10UF / 6.3V
0.1U

4.7UF / 50V X5R
0.1U

1000P

0.1V

10UF / 6.3V
0.1U

2200P

0.1U

0.1V

10UF / 6.3V
0.1U

4.7UF / 50V X5R
0.1U

01U

0.1U

10U/T16

0.1V

4.7UF / 50V X5R
MMBV609
BAV99
MMBV609
MMBV609
MMBV609
MMBZ5222BLT1G
BAV99

BAV99
MMBZ5222BLT1G
BAV99

RED
26-48-1101
73100-0195
73100-0195

26 PIN
DEKL-9SAT-E
9PIN
IEEE488/STAND.
TSW-106-08-G-S
73100-0195
73100-0195

34 PIN

25 PIN
10M156(LONG)
22UH -SMT
2506031517Y0
2A /1806
68UH
2506031517Y0
6.8UH - 1210
2506031517Y0
6.8UH - 1210
2506031517Y0
2506031517Y0
2506031517Y0
68UH
2506031517Y0
22UH -SMT
22UH -SMT
22UH -SMT
6.8UH - 1210
6.8UH - 1210
6.8UH - 1210

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, NPO
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0615

Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0616

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0617

Capacitor, 0603, X7R
Capacitor, 1206, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

SMD TANTALUM, C-Case

Capacitor, 0603, X7R
Capacitor, 1206, X7R
DUAL VARACTOR
DUAL SERIES DIODE
DUAL VARACTOR
DUAL VARACTOR
DUAL VARACTOR
2.5V Zener

DUAL SERIES DIODE
DUAL SERIES DIODE
2.5V Zener

DUAL SERIES DIODE
LED, T1 Package
Connector

Panel Mount BNC
Panel Mount BNC
Connector

9 Pin D-Sub Connector
Connector
Connector, IEEE488
Connector

Panel Mount BNC
Panel Mount BNC
Connector

Connector

Header, 10 Pins
Inductor,1210, Ferrite
Inductor BEAD 0603
BEAD SMD 1806
Inductor, Fixed, SMT
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor, Fixed, SMT
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor,1210, Ferrite

5-00764
5-00764
5-00764
5-00807
5-00740
5-00807
5-00764
5-00807
5-00764
5-00807
5-00752
5-00807
5-00764
5-00807
5-00764
5-00807
5-00764
5-00657
5-00764
5-00807
5-00764
5-00740
5-00764
5-00657
5-00764
5-00744
5-00764
5-00764
5-00657
5-00764
5-00807
5-00764
5-00752
5-00764
5-00471
5-00764
5-00807
3-00803
3-00896
3-00803
3-00803
3-00803
3-02013
3-00896
3-00896
3-02013
3-00896
3-00011
1-01057
1-01158
1-01158
1-01178
1-01031
1-01247
1-00160
1-01146
1-01158
1-01158
1-01256
1-01255
1-00555
6-00659
6-00759
6-00744
6-00988
6-00759
6-00667
6-00759
6-00667
6-00759
6-00759
6-00759
6-00988
6-00759
6-00659
6-00659
6-00659
6-00667
6-00667
6-00667
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L206 22UH -SMT Inductor,1210, Ferrite 6-00659 L711  2506031517Y0 Inductor BEAD 0603 6-00759
L207 .68UH Inductor, Fixed, SMT 6-00988 L712 2506031517Y0 Inductor BEAD 0603 6-00759
L208 22UH -SMT Inductor,1210, Ferrite 6-00659 L800 2A /1806 BEAD SMD 1806 6-00744
L209 2506031517Y0 Inductor BEAD 0603 6-00759 L801 2A /1806 BEAD SMD 1806 6-00744
L210 2506031517Y0 Inductor BEAD 0603 6-00759 L802 2A /1806 BEAD SMD 1806 6-00744
L211 2506031517Y0 Inductor BEAD 0603 6-00759 L803 2A /1806 BEAD SMD 1806 6-00744
1212  2506031517Y0 Inductor BEAD 0603 6-00759 L804 2A /1806 BEAD SMD 1806 6-00744
L213  2506031517Y0 Inductor BEAD 0603 6-00759 L805 2A /1806 BEAD SMD 1806 6-00744
L214 2506031517Y0 Inductor BEAD 0603 6-00759 L806 2A /1806 BEAD SMD 1806 6-00744
L215 2506031517Y0 Inductor BEAD 0603 6-00759 L807 2A /1806 BEAD SMD 1806 6-00744
L216 2506031517Y0 Inductor BEAD 0603 6-00759 L808 2506031517Y0 Inductor BEAD 0603 6-00759
L1217 0.33uH Fixed inductor 6-01011 PC1 SG385 M/B Fabricated component 7-02098
L218 0.33uH Fixed inductor 6-01011 Q100 MMBT5179 MMBR5179, NPN 3-00808
L1219 0.33uH Fixed inductor 6-01011 Q101 MMBTH81LT1 UHF PNP Transistor 3-00809
1220 0.33uH Fixed inductor 6-01011 Q200 MMBT5179 MMBR5179, NPN 3-00808
L221 0.33uH Fixed inductor 6-01011 Q201 MMBT5179 MMBR5179, NPN 3-00808
1222  0.33uH Fixed inductor 6-01011 Q202 MMBT5179 MMBR5179, NPN 3-00808
L300 2506031517Y0 Inductor BEAD 0603 6-00759 Q203 MMBTH81LT1 UHF PNP Transistor 3-00809
L301 2506031517Y0 Inductor BEAD 0603 6-00759 Q204 MMBTHS81LT1 UHF PNP Transistor 3-00809
1302 2506031517Y0 Inductor BEAD 0603 6-00759 Q205 MMBTHS81LT1 UHF PNP Transistor 3-00809
L303 2506031517Y0 Inductor BEAD 0603 6-00759 Q800 MMBT5179 MMBR5179, NPN 3-00808
L1304 2506031517Y0 Inductor BEAD 0603 6-00759 R100 1.00K Resistor, 0603, Thin Film 4-02157
L305 2506031517Y0 Inductor BEAD 0603 6-00759 R101 4.99K Resistor, 0603, Thin Film 4-02224
L307 2506031517Y0 Inductor BEAD 0603 6-00759 R102 1.00K Resistor, 0603, Thin Film 4-02157
L308 2506031517Y0 Inductor BEAD 0603 6-00759 R103 1.00K Resistor, 0603, Thin Film 4-02157
L309 2506031517Y0 Inductor BEAD 0603 6-00759 R104 10.0K Resistor, 0603, Thin Film 4-02253
L310 2506031517Y0 Inductor BEAD 0603 6-00759 R105 1.00K Resistor, 0603, Thin Film 4-02157
L400 2506031517Y0 Inductor BEAD 0603 6-00759 R106 100 Resistor, 0603, Thin Film 4-02061
L402 2506031517Y0 Inductor BEAD 0603 6-00759 R107 30.1 Resistor, 0603, Thin Film 4-02011
L403  2506031517Y0 Inductor BEAD 0603 6-00759 R108 100K Resistor, 0603, Thin Film 4-02349
L404 2506031517Y0 Inductor BEAD 0603 6-00759 R109 1.00K Resistor, 0603, Thin Film 4-02157
L405 2506031517Y0 Inductor BEAD 0603 6-00759 R110 10 Resistor, 0603, Thin Film 4-01965
L406 2506031517Y0 Inductor BEAD 0603 6-00759 R111 100K Resistor, 0603, Thin Film 4-02349
L407 2506031517Y0 Inductor BEAD 0603 6-00759 R112 10.0K Resistor, 0603, Thin Film 4-02253
L408 2506031517Y0 Inductor BEAD 0603 6-00759 R113 10 Resistor, 0603, Thin Film 4-01965
L500 2506031517Y0 Inductor BEAD 0603 6-00759 R114 249 Resistor, 0603, Thin Film 4-02003
L501 2506031517Y0 Inductor BEAD 0603 6-00759 R115 1.00K Resistor, 0603, Thin Film 4-02157
L502 2506031517Y0 Inductor BEAD 0603 6-00759 R116 10.0K Resistor, 0603, Thin Film 4-02253
L503 10UH Inductor,1210, Ferrite 6-00684 R117 1.00K Resistor, 0603, Thin Film 4-02157
L504 22UH-SMT Inductor,1210, Ferrite 6-00659 R118 10.0K Resistor, 0603, Thin Film 4-02253
L505 2506031517Y0 Inductor BEAD 0603 6-00759 R119 1.00K Resistor, 0603, Thin Film 4-02157
L506 2506031517Y0 Inductor BEAD 0603 6-00759 R120 10.0K Resistor, 0603, Thin Film 4-02253
L507 2506031517Y0 Inductor BEAD 0603 6-00759 R121 200 Resistor, 0603, Thin Film 4-02090
L508 2506031517Y0 Inductor BEAD 0603 6-00759 R122 249 Resistor, 0603, Thin Film 4-02099
L509 6.8UH-1210 Inductor,1210, Ferrite 6-00667 R123 499 Resistor, 0603, Thin Film 4-02128
L510 6.8UH-1210 Inductor,1210, Ferrite 6-00667 R124 30.1 Resistor, 0603, Thin Film 4-02011
L511 2506031517Y0 Inductor BEAD 0603 6-00759 R125 4.99K Resistor, 0603, Thin Film 4-02224
L512 2506031517Y0 Inductor BEAD 0603 6-00759 R126 10.0K Resistor, 0603, Thin Film 4-02253
L513 6.8UH-1210 Inductor,1210, Ferrite 6-00667 R127 10.0K Resistor, 0603, Thin Film 4-02253
L514 6.8UH-1210 Inductor,1210, Ferrite 6-00667 R128 49.9K Resistor, 0603, Thin Film 4-02320
L515 2506031517Y0 Inductor BEAD 0603 6-00759 R129 49.9K Resistor, 0603, Thin Film 4-02320
L516 2506031517Y0 Inductor BEAD 0603 6-00759 R130 100 Resistor, 0603, Thin Film 4-02061
L517 2506031517Y0 Inductor BEAD 0603 6-00759 R131 49.9K Resistor, 0603, Thin Film 4-02320
L518 2506031517Y0 Inductor BEAD 0603 6-00759 R132 10.0K Resistor, 0603, Thin Film 4-02253
L519 .68UH Inductor, Fixed, SMT 6-00988 R133 10.0K Resistor, 0603, Thin Film 4-02253
L520 .68UH Inductor, Fixed, SMT 6-00988 R134 10.0K Resistor, 0603, Thin Film 4-02253
L521 2506031517Y0 Inductor BEAD 0603 6-00759 R135 100 Resistor, 0603, Thin Film 4-02061
L522 2506031517Y0 Inductor BEAD 0603 6-00759 R136 100 Resistor, 0603, Thin Film 4-02061
L523  .68UH Inductor, Fixed, SMT 6-00988 R137 10.0K Resistor, 0603, Thin Film 4-02253
L524  .68UH Inductor, Fixed, SMT 6-00988 R138 100 Resistor, 0603, Thin Film 4-02061
L525 2506031517Y0 Inductor BEAD 0603 6-00759 R139 1.00K Resistor, 0603, Thin Film 4-02157
L600 2506031517Y0 Inductor BEAD 0603 6-00759 R140 10.0K Resistor, 0603, Thin Film 4-02253
L601 2506031517Y0 Inductor BEAD 0603 6-00759 R141 4.99K Resistor, 0603, Thin Film 4-02224
L602 2506031517Y0 Inductor BEAD 0603 6-00759 R142 10.0K Resistor, 0603, Thin Film 4-02253
L604 2506031517Y0 Inductor BEAD 0603 6-00759 R143 30.1 Resistor, 0603, Thin Film 4-02011
L605 2506031517Y0 Inductor BEAD 0603 6-00759 R144 30.1 Resistor, 0603, Thin Film 4-02011
L606 2506031517Y0 Inductor BEAD 0603 6-00759 R145 100 Resistor, 0603, Thin Film 4-02061
L607 150NH Fixed inductor 6-00989 R146 100 Resistor, 0603, Thin Film 4-02061
L608 150NH Fixed inductor 6-00989 R147 49.9 Resistor, 0603, Thin Film 4-02032
L700 150NH Fixed inductor 6-00989 R148 49.9 Resistor, 0603, Thin Film 4-02032
L701 150NH Fixed inductor 6-00989 R149 249 Resistor, 0603, Thin Film 4-02003
L702  2506031517Y0 Inductor BEAD 0603 6-00759 R150 24.9 Resistor, 0603, Thin Film 4-02003
L703  2506031517Y0 Inductor BEAD 0603 6-00759 R200 4.99K Resistor, 0603, Thin Film 4-02224
L704 2506031517Y0 Inductor BEAD 0603 6-00759 R201 1.00K Resistor, 0603, Thin Film 4-02157
L705 2506031517Y0 Inductor BEAD 0603 6-00759 R202 2.00K Resistor, 0603, Thin Film 4-02186
L706 150NH Fixed inductor 6-00989 R203 1.00K Resistor, 0603, Thin Film 4-02157
L707  150NH Fixed inductor 6-00989 R204 4.99K Resistor, 0603, Thin Film 4-02224
L708 2506031517Y0 Inductor BEAD 0603 6-00759 R205 1.00K Resistor, 0603, Thin Film 4-02157
L709 2506031517Y0 Inductor BEAD 0603 6-00759 R206 10.0K Resistor, 0603, Thin Film 4-02253
L710 2506031517Y0 Inductor BEAD 0603 6-00759 R207 10.0K Resistor, 0603, Thin Film 4-02253
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R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R235
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
R247
R248
R249
R250
R251
R252
R253
R254
R255
R256
R257
R258
R259
R260
R261
R262
R263
R264
R265
R266
R267
R268
R269
R270
R271
R272
R273
R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313

10.0K
100
100
100
1.00K
1.00K
1.00K
10.0K
10.0K
10.0K
100K
1.00K
100K
1.00K
100K
1.00K
10
10
10
100K
100K
100K
24.9
10
24.9
24.9
24.9
24.9
10.0K
10.0K
10.0K
1.00K
1.00K
1.00K
45.3
45.3
45.3
249
499
249
499
249
499
10.0K
100K
20.0K
10.0K
2.80K
1.00K
200
49.9K
200
10.0K
100

4.99K
4.99K
200
4.02K
100K
49.9K
10.0K
20.0K
10.0K
49.9
49.9
12.1K
100
100
1.00K
100
100K
10.0K
10.0K
10.0K
49.9
49.9
10.0K
100
100

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

4-02253
4-02061
4-02061
4-02061
4-02157
4-02157
4-02157
4-02253
4-02253
4-02253
4-02349
4-02157
4-02349
4-02157
4-02349
4-02157
4-01965
4-01965
4-01965
4-02349
4-02349
4-02349
4-02003
4-01965
4-02003
4-02003
4-02003
4-02003
4-02253
4-02253
4-02253
4-02157
4-02157
4-02157
4-02028
4-02028
4-02028
4-02099
4-02128
4-02099
4-02128
4-02099
4-02128
4-02253
4-02349
4-02282
4-02253
4-02200
4-02157
4-02090
4-02320
4-02090
4-02253
4-02061
4-02090
4-02224
4-02224
4-02090
4-02215
4-02349
4-02320
4-02253
4-02282
4-02253
4-02032
4-02032
4-02261
4-02061
4-02061
4-02157
4-02061
4-02349
4-02253
4-02253
4-02253
4-02032
4-02032
4-02253
4-02061
4-02061

R314
R500
R501
R502
R503
R504
R505
R506
R507
R508
R509
R510
R511
R512
R513
R514
R515
R516
R517
R518
R519
R520
R521
R522
R523
R524
R525
R526
R527
R528
R529
R530
R531
R532
R533
R534
R535
R536
R537
R538
R539
R540
R541
R542
R543
R544
R545
R546
R547
R548
R549
R550
R551
R600
R601
R602
R603
R604
R605
R606
R607
R608
R609
R610
R611
R612
R613
R614
R615
R616
R617
R618
R619
R620
R621
R700
R701
R702
R703
R704

100
10.0K
1.00K
49.9K
10.0K
100
49.9K
49.9
49.9K
200
49.9
100K
249
100
100
49.9
49.9
49.9
53.6
49.9
499
402
49.9
53.6
49.9
49.9
2.00K
49.9
49.9
53.6
49.9
10KX4D
49.9
53.6
49.9
53.6
10.0K
45.3
453
49.9
53.6
2.00K
49.9
53.6
45.3
45.3
49.9
53.6
2.00K
2.00K
1.00K
499
100
49.9
49.9
1.00K
1.00K
10.0K
1.00K
100
10.0K
30.1
10.0K
100
1.00K
100
357
20.0K
1.00K
100
4.99K
100
49.9K
20.0K
10.0K
100
357
4.99K
100
45.3

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Network, DIP, Isolated

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

4-02061
4-02253
4-02157
4-02320
4-02253
4-02061
4-02320
4-02032
4-02320
4-02090
4-02032
4-02349
4-02099
4-02061
4-02061
4-02032
4-02032
4-02032
4-02035
4-02032
4-02128
4-02119
4-02032
4-02035
4-02032
4-02032
4-02186
4-02032
4-02032
4-02035
4-02032
4-00912
4-02032
4-02035
4-02032
4-02035
4-02253
4-02028
4-02028
4-02032
4-02035
4-02186
4-02032
4-02035
4-02028
4-02028
4-02032
4-02035
4-02186
4-02186
4-02157
4-02128
4-02061
4-02032
4-02032
4-02157
4-02157
4-02253
4-02157
4-02061
4-02253
4-02011
4-02253
4-02061
4-02157
4-02061
4-02114
4-02282
4-02157
4-02061
4-02224
4-02061
4-02320
4-02282
4-02253
4-02061
4-02114
4-02224
4-02061
4-02028
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R705
R706
R707
R708
R709
R710
R711
R712
R713
R714
R715
R716
R717
R718
R719
R720
R800
R801
R802
R803
R804
R805
R806
R807
R808
R809
R810
R811
R812
R813
R814
R815
R816
R817
R818
RN100
RN101
RN103
RN104
RN300
RN301
RN302
RN303
RN304
RN400
RN700
RN701

100

4.99K
453

715

100

357

1.00K
1.00K
10.0K
49.9

49.9
10.0K
49.9

49.9
20.0K
10.0K
10.0K
100K
1.00K
15.8K
100K
150K
49.9K
10.0K
10.0K
1.50K

124

1.00K

715

825

1.00K

200

124

1.00K

715
10KX4D
10KX4D
8x150 OHM
4x47 OHM
100Kx4D 5%
100Kx4D 5%
4x47 OHM
10KX4D
10KX4D
4x100 ohm
10KX4D
2.2KX4D

SW800 DPDT

T100
T200
U100
U101
U102
U103
U104
U105
U106
U107
U108
U109
U110
U111
U112
U113
U114
U115
U116
U118
U119
U120
U121
U122
U200
U201
U202
U203
U204
U205
U206
U207

TC4-1T

TC4-1T

MMBD352L
LM321MF/NOPB
LP5900SD-3.3
74LVC1G3157DBVR
MMBD352L
MMBD352L
ADF4002BRUZ
ADA4860-1YRJZ
74LVC1G3157DBVR
74LVC1G3157DBVR
ADTLO82ARMZ
MMBD352L
LP5900SD-3.3
LP5900SD-3.3
74LVC1GX04DCKR
74LVC2G74DCTR
ADF4002BRUZ
TLV2371IDBVR
100.000MHZ
74LVC2G74DCTR
74LVC2G74DCTR
65LVDS2DBV
LM321MF/NOPB
LM321MF/NOPB
LM321MF/NOPB
MMBD352L
MMBD352L
MMBD352L
74LVC1G3157DBVR
74LVC1G3157DBVR

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network
Resistor network

Switch

Transformer SMD
Transformer SMD

DUAL SCHOTTKY DIODE
Single Op Amp

Low noise regulator
SPDT Analog Switch
DUAL SCHOTTKY DIODE
DUAL SCHOTTKY DIODE
RF PLL Synthesizer
Current FB Op-amp
SPDT Analog Switch
SPDT Analog Switch
Dual JFET Op amp

DUAL SCHOTTKY DIODE
Low noise regulator
Low noise regulator
Crystal driver

Single D-FLOP

RF PLL Synthesizer
Single R-R Op Amp
VCXO0

Single D-FLOP

Single D-FLOP

LVDS Receiver

Single Op Amp

Single Op Amp

Single Op Amp

DUAL SCHOTTKY DIODE
DUAL SCHOTTKY DIODE
DUAL SCHOTTKY DIODE
SPDT Analog Switch
SPDT Analog Switch

4-02061
4-02224
4-02028
4-02143
4-02061
4-02114
4-02157
4-02157
4-02253
4-02032
4-02032
4-02253
4-02032
4-02032
4-02282
4-02253
4-02253
4-02349
4-02157
4-02272
4-02349
4-02366
4-02320
4-02253
4-02253
4-02174
4-02070
4-02157
4-02143
4-02149
4-02157
4-02090
4-02070
4-02157
4-02143
4-00912
4-00912
4-02506
4-02505
4-01704
4-01704
4-02505
4-00912
4-00912
4-02503
4-00912
4-02462
2-00023
6-00767
6-00767
3-00538
3-02010
3-01784
3-02015
3-00538
3-00538
3-01755
3-02003
3-02015
3-02015
3-02006
3-00538
3-01784
3-01784
3-01998
3-01867
3-01755
3-02016
6-00760
3-01867
3-01867
3-01770
3-02010
3-02010
3-02010
3-00538
3-00538
3-00538
3-02015
3-02015

U208
U209
U210
U211
U212
U213
U214
U215
U216
U217
U218
U300
U301
U302
U303
U304
U305
U306
U307
U308
U309
U310
[SEN N
U312
[SEVE]
U314
U315
U31e
U317
U318
U319
U320
U321
U322
U323
U324
U400
U401
U402
U403
U404
U405
U406
u407
U408
U500
U501
U502
U503
us04
U505
U506
us07
U508
U509
U510
U511
U512
U513
U514
U515
U516
U517
U518
U600
U601
U603
U604
U605
U606
U700
U701
U702
U703
U704
U705
U706
U707
U708
U709

74LVC1G3157DBVR
ADA4860-1YRJZ
ADA4860-1YRJZ
ADAA4860-1YRJZ
74HCT4053PW
74LVC1GX04DCKR
LP5900SD-3.3
AD9852AST
ADTLO82ARMZ
ADF4002BRUZ
TS5A623157DGS
MCF52235CAL60
74HCT4051PW
J1011F21PNL
74HCT4051PW
74HCT4051PW
74LVC3G0ADCTR
65LVDS2DBV
TLV2371IDBVR
74LVC138APWT
74LVC138APWT
M25PE20-VMNG6TP
ADM3202ARUZ
74LVC2G08DCT
65LVDS2DBV
74LVC1G125DBV
74LVC3G04DCTR
TNT4882-BQ
74HC595ADT
74LVC245APWR
74HC595ADT
LTC2620CGN
74LVC2G08DCT
74HC595ADT
74LVC3G04DCTR
DS1816R-20
CY62167DV30LL-5
XC3S400A-4FG320
TE28F320J3D75-8
74LVC1G3157DBVR
74LVC1G3157DBVR
74LVC1G3157DBVR
74LVC1G125DBV
74LVC1G3157DBVR
74LVC1G125DBV
OPA2354AIDGKR
TLV3501AIDBVT
LTC2227CUH
74LVC1G3157DBVR
AD8131ARMZ
74AUC1G74DCUR
74LVC1G3157DBVR
AD8130ARM
AD8131ARMZ
DAC5672AIPFB
AD8131ARMZ
74AUC1G74DCUR
74HCT4053PW
DAC5672AIPFB
TS5A623157DGS
AD8131ARMZ
TS5A623157DGS
AD8131ARMZ
74AUC1G74DCUR
AD8130ARM
TPS7A4901DGN
AD797AR
ADF4108BCPZ
AD9910BSVZ
1GHzZ
ADA4860-1YRJZ
TS5A623157DGS
LMH6552MAX
LM321MF/NOPB
LM321MF/NOPB
TS5A623157DGS
AD8131ARMZ
LM321MF/NOPB
TS5A623157DGS
AD8131ARMZ

SPDT Analog Switch
Current FB Op-amp
Current FB Op-amp
Current FB Op-amp
Triple 2:1 Analog MPX
Crystal driver

Low noise regulator
200 MSPS DDS

Dual JFET Op amp

RF PLL Synthesizer

Dual SPDT Analog switch
Coldfire CPU

8:1 Analog MPX
Connector

8:1 Analog MPX

8:1 Analog MPX

Triple inverter

LVDS Receiver

Single R-R Op Amp

1:8 Decoder

1:8 Decoder

2Mbit serial flash
RS232 Interface driver
Single 2-input AND gate
LVDS Receiver

Single tri-state buffer
Triple inverter

GPIB

Shift Register/Latch
Octal transceiver

Shift Register/Latch
Octal 12-Bit DAC

Single 2-input AND gate
Shift Register/Latch
Triple inverter

3.3V Reset, Open Drain
16 Mbit SRAM

Xilinx FGPA

32 Mbit Flash

SPDT Analog Switch
SPDT Analog Switch
SPDT Analog Switch
Single tri-state buffer
SPDT Analog Switch
Single tri-state buffer
100 MHZ R-R Op Amp
Fast R-R Comparator
12-bit, 40 MSPS ADC
SPDT Analog Switch
Differential Amplifier
Single D-type Flip-flop
SPDT Analog Switch
Differential Amplifier
Differential Amplifier
Dual 14-bit DACs
Differential Amplifier
Single D-type Flip-flop
Triple 2:1 Analog MPX
Dual 14-bit DACs

Dual SPDT Analog switch
Differential Amplifier
Dual SPDT Analog switch
Differential Amplifier
Single D-type Flip-flop
Differential Amplifier
LDO ADJ Regulator

Low Noise OPAMP

RF PLL Synthesizer

1 GSPS DDS

Fixed inductor

Current FB Op-amp
Dual SPDT Analog switch
1 GHz Diff Amp

Single Op Amp

Single Op Amp

Dual SPDT Analog switch
Differential Amplifier
Single Op Amp

Dual SPDT Analog switch
Differential Amplifier

3-02015
3-02003
3-02003
3-02003
3-01997
3-01998
3-01784
3-01122
3-02006
3-01755
3-02017
3-01676
3-01996
1-01292
3-01996
3-01996
3-01999
3-01770
3-02016
3-01779
3-01779
3-01768
3-01757
3-01656
3-01770
3-01886
3-01999
3-01019
3-00672
3-01777
3-00672
3-01185
3-01656
3-00672
3-01999
3-02084
3-02007
3-02018
3-02009
3-02015
3-02015
3-02015
3-01886
3-02015
3-01886
3-02014
3-01782
3-02012
3-02015
3-02001
3-01774
3-02015
3-02000
3-02001
3-02008
3-02001
3-01774
3-01997
3-02008
3-02017
3-02001
3-02017
3-02001
3-01774
3-02000
3-02179
3-01426
3-02004
3-02002
6-00990
3-02003
3-02017
3-02011
3-02010
3-02010
3-02017
3-02001
3-02010
3-02017
3-02001

SRS Stanford Research Systems

SG380 Series RF Signal Generators



Parts List

140

U710
usoo
ugo1
U802
uso3
ugo4
U805
usoe
ugo7
U808
Y100
Y200
Y201
Y202
20
Z1
72
Z3
74
75
6
77
8
Z300

Ref
20
71
72
Z3
24
Z5
26
77
8
729
Z10
Z711
712

TLV2371IDBVR
LM393
LP2951CMM
LP3878SD-ADJ
LM317D2T
LP3878SD-ADJ
ADR443ARMZ
LP3878SD-ADJ
LM337D2T
LD1086D2T33TR
20,000,000HZ
19.5541 MHZ
19.607843 MHZ
19.6617 MHZ
SG385 BRACKET
SG385 TOP EMI S
SG385 BOT.EMI S
SIM-PCB S/N
SHEET
4-40X1/4PP
BUMPER

1.5 WIRE

1/2 CUSTOM
CEM-1203(42)

RF Block

Value
4-40X1/4PP
4-40X3/16PP
2-56X3/16 HEX
1/2 CUSTOM
18-8 STAINL

18-8 SS SHIM, .
REAR MOUNT JACK
73100-0195
172117

SG385 RF BLOCK
SG385 LEFT COVR
SG385 RT COVER
SG384 EMI ABSOR

Single R-R Op Amp
Dual Comparator, SO-8
LP2951C, ADJ Regulator
AD) Positive Regulator
AD)J Positive Regulator
AD) Positive Regulator
3V Voltage reference
AD) Positive Regulator
Neg ADJ regulator

REG POS LDO 3.3V
3RD OT, AT Cut, HC49U
Fund, AT Cut, HC49U
3RD OT, AT Cut, HC49U
Fund, AT Cut, HC49U
Fabricated component
Fabricated component
Fabricated component
Label

Hardware

Hardware

Hardware

Wire

Wire

Sounder

Assembly 343
Description

Hardware

Hardware

Hardware

Wire

Hardware

Hardware

SMA, Rear Mount
Panel Mount BNC
Connector

Fabricated component
Fabricated component
Fabricated component
Fabricated component

3-02016
3-00728
3-01415
3-01764
3-01473
3-01764
3-02005
3-01764
3-01481
3-02086
6-00643
6-00822
6-00823
6-00824
7-02113
7-02211
7-02212
9-01570
0-00140
0-00187
0-00271
0-00772
0-01259
6-00730

SRS P/N
0-00187
0-00241
0-00764
0-01259
0-01346
0-01351
1-00248
1-01158
1-01265
7-02108
7-02109
7-02110
7-02280

RF

Ref

C100
Cc101
C102
C103
C104
C105
C106
Cc107
Cc108
C109
C110
Cl11
C112
C113
Cl14
C115
Clie
C117
C118
Cc119
C120
C121
C122
C123
C124

Synthesizer for SG382 and
SG384 (Assembly 327)

Value

.01U

4.7U - 16V X5R
1000P

.47UF 16V /0603
10UF / 6.3V
10UF / 6.3V
10UF / 6.3V
1000P

0.1V

.47UF 16V /0603
0.1V

0.1V

.47UF 16V /0603
0.1V

0.1V

4.7U - 16V X5R
0.1V

100p

0.1V

0.1V

470pP

100P

100P

1000P

0.1V

Description

Capacitor, 0603, X7R
Ceramic, 16V, 1206, X5R
Capacitor, 0603, NPO
Cap, 16V, 0603, X5R
Capacitor, 0603
Capacitor, 0605
Capacitor, 0607
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Cap, 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Cap, 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Ceramic, 16V, 1206, X5R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R

SRS P/N

5-00752
5-00611
5-00740
5-00659
5-00657
5-00657
5-00657
5-00740
5-00764
5-00659
5-00764
5-00764
5-00659
5-00764
5-00764
5-00611
5-00764
5-00716
5-00764
5-00764
5-00732
5-00716
5-00716
5-00740
5-00764

C125
C126
C127
C128
C129
C130
C131
C132
C133
C134
C135
C136
C137
C138
C139
C140
C141
C142
C143
Cl44
C145
Cl46
C147
C200
C201
C202
C203
C204
C205
C206
C207
C208
C209
c210
Cc211
C212
C213
C214
C215
C216
Cc217
Cc218
Cc219
C220
C221
C222
C223
C224
C225
C226
C227
C228
C229
C230
C231
C232
Cc233
C234
C235
C236
Cc237
C238
C239
C240
C241
C242
D100
D101
D102
J100

J101

J200

J201

L100

L101

L102

L103

L104

L105

L106

470pP

15pP

15P

0.1UF - PPS
100p

22pP

100p

1UF 16V /0603
1UF 16V /0603
.01U

1UF 16V /0603
1UF 16V /0603
1000P

0.1U

0.1U

0.1U

0.1U

0.1V

0.1U

0.1U

22pP

0.1U

1P

0.1U

1000P

0.1U

100pP

100p

100pP

100pP

100p

1000P

0.1U

0.1U

0.1U

0.1U

0.1U

1000P

100pP

100pP

100p

1000P

100p

1000P

0.1U

0.1V

0.1U

.01U

1000P

.01U

0.1V

0.1U

.01U

.01U

.01U

0.1V

0.1U

0.1V

.01U

.01U

0.1V

0.1U

.01U

.01U

0.1U

.01U
BAVOSWT1
BAVOOWT1
BAVOOWT1

24 PIN

34 PIN

1PIN

1PIN RECEPT
2506031517Y0
2506031517Y0
270NH
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO

CAP 0.1U FILM SMD0805

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
Connector
Connector
Connector
Connector

Inductor BEAD 0603
Inductor BEAD 0603
Fixed inductor
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603

5-00732
5-00696
5-00696
5-00845
5-00716
5-00700
5-00716
5-00661
5-00661
5-00752
5-00661
5-00661
5-00740
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00700
5-00764
5-00668
5-00764
5-00740
5-00764
5-00716
5-00716
5-00716
5-00716
5-00716
5-00740
5-00764
5-00764
5-00764
5-00764
5-00764
5-00740
5-00716
5-00716
5-00716
5-00740
5-00716
5-00740
5-00764
5-00764
5-00764
5-00752
5-00740
5-00752
5-00764
5-00764
5-00752
5-00752
5-00752
5-00764
5-00764
5-00764
5-00752
5-00752
5-00764
5-00764
5-00752
5-00752
5-00764
5-00752
3-02099
3-02099
3-02099
1-01269
1-01272
1-01268
1-01326
6-00759
6-00759
6-00784
6-00759
6-00759
6-00759
6-00759
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L107
L109
L110
L200
L201
L202
L203
L204
L205
L206
L207
L208
L209
L210
PC1

R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R200
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219

2506031517Y0
2506031517Y0
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
SG385 RF SYNTH
4.02K

2.32K

100

1.00K

1.00K

49.9K

10.0K

10.0K

100

10.0K

1.00K

1.00K

499

200

100

49.9

100

4.99K

499

1.00K

1.00K

1.00K

1.00K

1.00K

49.9

10.0K

4.99K

49.9

24.9
24.9
49.9
1.00K
49.9
2.00K
49.9
150
150
150
150
49.9
49.9
1.00K

Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fabricated component
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, Thin Film, MELF
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

6-00759
6-00759
6-00759
6-00999
6-00759
6-00999
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
7-02100
4-02215
4-02192
4-02061
4-02157
4-02157
4-02320
4-02253
4-02253
4-02061
4-02253
4-02157
4-02157
4-02128
4-02090
4-02061
4-02032
4-02061
4-02224
4-02128
4-02157
4-02157
4-02157
4-02157
4-02128
4-02157
4-02099
4-02061
4-02032
4-02061
4-02061
4-02136
4-02070
4-02061
4-02136
4-02135
4-02128
4-02253
4-02090
4-02107
4-02090
4-02136
4-02049
4-02145
4-02145
4-02224
4-00958
4-02032
4-02078
4-02078
4-02032
4-01965
4-02003
4-02003
4-02032
4-02157
4-02032
4-02186
4-02032
4-02078
4-02078
4-02078
4-02078
4-02032
4-02032
4-02157

R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R235
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
RN100
T100
U100
U101
U102
U103
U104
U105
U106
U107
U108
U109
U110
U111
U112
U113
U114
U115
U116
U117
U118
U119
U120
U200
U201
U202
U203
U204
U205
U206
U207
U208
U209
U210
U211
U212
U213
U214
U215
U216
U217
U218
20

49.9

49.9

27x4

TC1-1T SMT
LP3878SD-ADJ
LP5900SD-3.3
LP3878SD-ADJ
LP5900SD-3.3
AD797AR
DCMO0190410-5
ADCLK925BCPZ
ADFA108BCPZ
DG411DVZ-T
TLV271DBVR
MC7805CDTG
MC79MO05CDTG
74HC595ADT
74HC595ADT
74LVC2G08DCT
LM45CIM3
74LVC2G04
65LVDS2DBV
65LVDS2DBV
AD8131ARMZ
TLV3501AIDBVT
ADCLK925BCPZ
HMC311SC70E
LFCN-3800
74LVC3G34DCTR
LFCN-2000
MC100EPO5
HMC361S8G
74LVC3G34DCTR
LFCN-900
MC100EP32DTR2G
LFCN-400
HMC322LP4
MC100EP32DTR2G
74HCT4053PW
LFCN-180
MC100EP32DTR2G
HMC322LP4
LFCN-80
MC100EP32DTR2G
SIM-PCB S/N

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor network
Transformer SMD

ADJ Positive Regulator
Low noise regulator

ADJ Positive Regulator
Low noise regulator

Low Noise OPAMP

VCO 2-4 GHz

2:1 PECL Buffer

RF PLL Synthesizer

Quad SPST Analog Switch
Single R-R Op Amp

5V Voltage regulator

5V Voltage regulator
Shift Register/Latch

Shift Register/Latch
Single 2-input AND gate
Centigrade Temp Sensor
Dual inverting buffer
LVDS Receiver

LVDS Receiver
Differential Amplifier
Fast R-R Comparator

2:1 PECL Buffer

RF Gain Block

FILTER LP 3.8GHz

Triple non-inverting buffer
FILTER LP 2GHz

2-Input PECL AND gate
DC-10 GHz Divide-by-two
Triple non-inverting buffer
FILTER LP 900MHz

PECL 4 GHz Divide-by-two
FILTER LP 400MHz

SP8T Non-reflective MPX
PECL 4 GHz Divide-by-two
Triple 2:1 Analog MPX
FILTER LP 180MHz

PECL 4 GHz Divide-by-two
SP8T Non-reflective MPX
FILTER LP 80MHz

PECL 4 GHz Divide-by-two
Label

4-02157
4-02186
4-02186
4-02032
4-02061
4-02145
4-02032
4-02032
4-02061
4-02032
4-02032
4-02061
4-02090
4-02061
4-02186
4-02032
4-02032
4-02032
4-02061
4-02061
4-02032
4-02090
4-02032
4-02078
4-02078
4-02032
4-02032
4-02508
6-00671
3-01764
3-01784
3-01764
3-01784
3-01426
6-01002
3-02026
3-02004
3-02035
3-02048
3-02041
3-02042
3-00672
3-00672
3-01656
3-00775
3-01968
3-01770
3-01770
3-02001
3-01782
3-02026
3-02098
6-00996
3-01852
6-00995
3-02039
3-02033
3-01852
6-00998
3-02085
6-00997
3-02031
3-02085
3-01997
6-00994
3-02085
3-02031
6-01010
3-02085
9-01570
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RF Synthesizer for SG386
(Assembly 333)

Ref

C100
Cc101
C102
Cc103
C104
C105
C106
Cc107
Cc108
C109
C110
C111
C112
C113
Cl14
C115
Cli6
C117
C118
C119
C120
C121
C122
C123
C124
C125
C126
C127
C128
C129
C130
C131
C132
C133
C134
C135
C136
C137
C138
C139
C140
C141
C142
C143
Cl44
C145
Cl4e
C147
C148
C149
C203
C205
C206
C208
C210
C211
C212
C214
C215
C216
C217
C218
C219
C220
Cc221
C222
C223
C224
C226
C227

Value

.01U
4.7U - 16V X5R
1000P
.47UF 16V /0603
10UF / 6.3V
10UF / 6.3V
10UF / 6.3V
1000P

0.1V
.47UF 16V /0603
0.1V

0.1V
.47UF 16V /0603
0.1U

0.1U
4.7U - 16V X5R
0.1U

100P

0.1U

0.1U

100P

47pP

100P

1000P

0.1U

47P

15pP

15pP

.0047U

100p

22p

100p

1UF 16V /0603
1UF 16V /0603
.01U

1UF 16V /0603
1UF 16V /0603
1000P

0.1V

0.1U

0.1V

0.1U

0.1V

0.1V

0.1U

22p

0.1U

1P

1op

1op

100pP

100pP

100p

1000P

0.1V

0.1V

0.1V

1000P

100p

100P

100p

1000P

100P

1000P

0.1V

0.1V

0.1V

.01U

.01U

0.1V

Description

Capacitor, 0603, X7R

Ceramic, 16V, 1206, X5R

Capacitor, 0603, NPO
Cap, 16V, 0603, X5R
Capacitor, 0604
Capacitor, 0606
Capacitor, 0608
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Cap, 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Cap, 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

Ceramic, 16V, 1206, X5R

Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
SMD PPS Film
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

SRS P/N

5-00752
5-00611
5-00740
5-00659
5-00657
5-00657
5-00657
5-00740
5-00764
5-00659
5-00764
5-00764
5-00659
5-00764
5-00764
5-00611
5-00764
5-00716
5-00764
5-00764
5-00716
5-00708
5-00716
5-00740
5-00764
5-00708
5-00696
5-00696
5-00450
5-00716
5-00700
5-00716
5-00661
5-00661
5-00752
5-00661
5-00661
5-00740
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00700
5-00764
5-00668
5-00692
5-00692
5-00716
5-00716
5-00716
5-00740
5-00764
5-00764
5-00764
5-00740
5-00716
5-00716
5-00716
5-00740
5-00716
5-00740
5-00764
5-00764
5-00764
5-00752
5-00752
5-00764

C228
C229
C230
C231
€232
Cc233
C234
C235
C236
Cc237
C238
C239
C240
C241
C242
C243
C244
C245
C246
C247
C248
C249
C251
C252
C253
C254
C255
D100
D101
D102
J100
J101
J200
J201
L100
L101
L102
L103
L104
L105
L106
L107
L109
L110
L204
L205
L206
L207
L208
L209
L210
L211
L212

M2

M3

M4

M5

PC1

Q100
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119

0.1U

.01U

.01U

.01U

0.1U

0.1U

0.1U

.01U

.01U

0.1U

0.1V

.01U

.01U

0.1U

.01U

100p

0.1U

1000P

1000P

1000P

1000P

1000P

100p

0.1U

0.1U

1000P

0.1U
BAVOOWT1
BAVOOWT1
BAVOOWT1

24 PIN

34 PIN

1PIN

1PIN RECEPT
2506031517Y0
2506031517Y0
270NH
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
5.6NH
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
SG386 RF Synthe
MMBT3906LT1
4.02K

2.32K

100

1.00K

1.00K

49.9K

10.0K

10.0K

100

10.0K

1.00K

1.00K

499

200

100

49.9

100

2.00K

249

4.02K

Parts List
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00752
Capacitor, 0603, NPO 5-00716
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, NPO 5-00716
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, X7R 5-00764
Capacitor, 0603, NPO 5-00740
Capacitor, 0603, X7R 5-00764
DIODE DUAL Series 3-02099
DIODE DUAL Series 3-02099
DIODE DUAL Series 3-02099
Connector 1-01269
Connector 1-01272
Connector 1-01268
Connector 1-01326
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Fixed inductor 6-00784
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Inductor BEAD 0603 6-00759
Fixed inductor 6-00771
Hardware 0-00764
Hardware 0-00764
Hardware 0-00764
Hardware 0-00764
Hardware 0-00764
Fabricated component 7-02292
PNP Transistor 3-00580
Resistor, 0603, Thin Film 4-02215
Resistor, 0603, Thin Film 4-02192
Resistor, 0603, Thin Film 4-02061
Resistor, 0603, Thin Film 4-02157
Resistor, 0603, Thin Film 4-02157
Resistor, 0603, Thin Film 4-02320
Resistor, 0603, Thin Film 4-02253
Resistor, 0603, Thin Film 4-02253
Resistor, 0603, Thin Film 4-02061
Resistor, 0603, Thin Film 4-02253
Resistor, 0603, Thin Film 4-02157
Resistor, 0603, Thin Film 4-02157
Resistor, 0603, Thin Film 4-02128
Resistor, 0603, Thin Film 4-02090
Resistor, 0603, Thin Film 4-02061
Resistor, 0603, Thin Film 4-02032
Resistor, 0603, Thin Film 4-02061
Resistor, 0603, Thin Film 4-02186
Resistor, 0603, Thin Film 4-02099
Resistor, 0603, Thin Film 4-02215
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R120 1.00K Resistor, 0603, Thin Film 4-02157 U113 74HC595ADT Shift Register/Latch 3-00672
R121 1.00K Resistor, 0603, Thin Film 4-02157 U114 74LVC2G0O8DCT Single 2-input AND gate 3-01656
R122 1.00K Resistor, 0603, Thin Film 4-02157 U115 LM45CIM3 Centigrade Temp Sensor 3-00775
R123 2.00K Resistor, 0603, Thin Film 4-02186 Ull6 74LVC2G04 Dual inverting buffer 3-01968
R124 1.00K Resistor, 0603, Thin Film 4-02157 U117 65LVDS2DBV LVDS Receiver 3-01770
R125 1.00K Resistor, 0603, Thin Film 4-02157 U118 65LVDS2DBV LVDS Receiver 3-01770
R126 499 Resistor, 0603, Thin Film 4-02128 U119 ADS8131ARMZ Differential Amplifier 3-02001
R127 49.9 Resistor, 0603, Thin Film 4-02032 U120 TLV3501AIDBVT Fast R-R Comparator 3-01782
R128 100 Resistor, 0603, Thin Film 4-02061 U121 ADCLK944BCPZ Quad PECL Fanout 3-02182
R129 100 Resistor, 0603, Thin Film 4-02061 U201 SKY65013-92LF RF Gain Block 3-02043
R130 604 Resistor, 0603, Thin Film 4-02136 U202 LFCN-6000 FILTER LP 6GHz 6-01026
R131 124 Resistor, 0603, Thin Film 4-02070 U203 74LVC3G34DCTR Triple non-inverting buffer ~ 3-01852
R132 100 Resistor, 0603, Thin Film 4-02061 U204 LFCN-2850 RF LOW PASS FILTER 6-01050
R133 604 Resistor, 0603, Thin Film 4-02136 U206 HMC361S8G DC-10 GHz Divide-by-two 3-02033
R134 590 Resistor, 0603, Thin Film 4-02135 U207 74LVC3G34DCTR Triple non-inverting buffer ~ 3-01852
R135 499 Resistor, 0603, Thin Film 4-02128 U208 LFCN-1400 RF LOW PASS FILTER 6-01049
R136 10.0K Resistor, 0603, Thin Film 4-02253 U209 MC100EP32DTR2G  PECL 4 GHz Divide-by-two 3-02085
R137 200 Resistor, 0603, Thin Film 4-02090 U210 LFCN-630 RF LOW PASS FILTER 6-01048
R138 301 Resistor, 0603, Thin Film 4-02107 U211 HMC322LP4 SP8T Non-reflective MPX 3-02031
R139 200 Resistor, 0603, Thin Film 4-02090 U212 MCI100EP32DTR2G  PECL 4 GHz Divide-by-two 3-02085
R140 604 Resistor, 0603, Thin Film 4-02136 U213  74HCT4053PW Triple 2:1 Analog MPX 3-01997
R141 75 Resistor, 0603, Thin Film 4-02049 U214 LFCN-320 RF LOW PASS FILTER 6-01047
R142 750 Resistor, 0603, Thin Film 4-02145 U215 MCI100EP32DTR2G  PECL 4 GHz Divide-by-two 3-02085
R143 750 Resistor, 0603, Thin Film 4-02145 U216 HMC322LP4 SP8T Non-reflective MPX 3-02031
R144 4.99K Resistor, 0603, Thin Film 4-02224 U217 LFCN-120 RF LOW PASS FILTER 6-01046
R145 68.1K Resistor, 0603, Thin Film 4-02333 U218 MCI100EP32DTR2G  PECL 4 GHz Divide-by-two 3-02085
R205 1000P Capacitor, 0603, NPO 5-00740 U219 74LVC3G34DCTR Triple non-inverting buffer ~ 3-01852
R219 1.00K Resistor, 0603, Thin Film 4-02157 U220 LFCN-6000 FILTER LP 6GHz 6-01026
R220 1.00K Resistor, 0603, Thin Film 4-02157 U221 SKY65013-92LF RF Gain Block 3-02043
R223 499 Resistor, 0603, Thin Film 4-02032 U222 ADCLK925BCPZ 2:1 PECL Buffer 3-02026
R224 100 Resistor, 0603, Thin Film 4-02061
R228 100 Resistor, 0603, Thin Film 4-02061
R229 49.9 Resistor, 0603, Thin Film 4-02032
R230 49.9 Resistor, 0603, Thin Film 4-02032
R231 100 Resistor, 0603, Thin Film 4-02061
R232 200 Resistor, 0603, Thin Film 4-02090
R233 100 Resistor, 0603, Thin Film 4-02061
R234  2.00K Resistor, 0603, Thin Film  4-02186 RF Out pu t fo r SG382 an d
R235 499 Resistor, 0603, Thin Film 4-02032
R236 49.9 Resistor, 0603, Thin Film 4-02032
R237 49.9 Resistor, 0603, Thin Film 4-02032 SG384. (Assem bly 328)
R238 100 Resistor, 0603, Thin Film 4-02061
R239 100 Resistor, 0603, Thin Film 4-02061
R240 49.9 Resistor, 0603, Thin Film 4-02032
R241 200 Resistor, 0603, Thin Film 4-02090 Ref Value Description SRS P/N
R242 499 Resistor, 0603, Thin Film 4-02032
R243 150 Resistor, 0603, Thin Film 4-02078 C100 0.1U Capacitor, 0603, X7R 5-00764
R244 150 Resistor, 0603, Thin Film 4-02078 c101 0.1U Capacitor, 0603, X7R 5-00764
R245 499 Resistor, 0603, Thin Film 4-02032 C102 1UF 16V /0603 Ceramic 16V, 0603, X5R 5-00661
R246 49.9 Resistor, 0603, Thin Film 4-02032 C103 4.7U- 16V X5R Ceramic, 16V, 1206, X5R 5-00611
R248  1000P Capacitor, 0603, NPO 5-00740 C104 4.7U-16V X5R Ceramic, 16V, 1206, X5R 5-00611
R250 24.9 Resistor, 0603, Thin Film 4-02003 €105 1UF 16V /0603 Ceramic 16V, 0603, X5R 5-00661
R251 249 Resistor, 0603, Thin Film 4-02003 Cc106 0.1U Capacitor, 0603, X7R 5-00764
R252 49.9 Resistor, 0603, Thin Film 4-02032 Cc107 0.1U Capacitor, 0603, X7R 5-00764
R253 49.9 Resistor, 0603, Thin Film 4-02032 c108 0.1U Capacitor, 0603, X7R 5-00764
R254 49.9 Resistor, 0603, Thin Film 4-02032 C109 10P Capacitor, 0603, NPO 5-00692
R255 249 Resistor, 0603, Thin Film 4-02003 C110 33P Capacitor, 0603, NPO 5-00704
R256 24.9 Resistor, 0603, Thin Film 4-02003 C111 100P Capacitor, 0603, NPO 5-00716
R257 249 Resistor, 0603, Thin Film 4-02003 C112 100P Capacitor, 0603, NPO 5-00716
R258 1.00K Resistor, 0603, Thin Film 4-02157 C113 .01U SM0603, COG 5-00869
R259 1.00K Resistor, 0603, Thin Film 4-02157 C114 .01U SMO0603, COG 5-00869
R260 249 Resistor, 0603, Thin Film 4-02099 C115 0.1U Capacitor, 0603, X7R 5-00764
R261 10 Resistor, 0603, Thin Film 4-01965 C116 2200P Capacitor, 0603, X7R 5-00744
RN100 27x4 Resistor network 4-02508 Cc117 0.1U Capacitor, 0603, X7R 5-00764
RN200 8x50 Resistor network 4-02513 Cc118 .01U SMO0603, COG 5-00869
RN201 8x50 Resistor network 4-02513 c119 .01U SMO0603, COG 5-00869
RN202 8x50 Resistor network 4-02513 C120 2200P Capacitor, 0603, X7R 5-00744
T100 TC1-1T SMT Transformer SMD 6-00671 C121 1000P Capacitor, 0603, NPO 5-00740
U100 LP3878SD-ADJ AD) Positive Regulator 3-01764 C122 1000P Capacitor, 0603, NPO 5-00740
U101 LP5900SD-3.3 Low noise regulator 3-01784 C123 0.1U Capacitor, 0603, X7R 5-00764
U102 LP3878SD-ADJ AD) Positive Regulator 3-01764 C124 1000P Capacitor, 0603, NPO 5-00740
U103 LP5900SD-3.3 Low noise regulator 3-01784 C125 0.1U Capacitor, 0603, X7R 5-00764
U104 OPA827AID OP AMP LOW NOISE 3-02100 C126 0.1U Capacitor, 0603, X7R 5-00764
U105 DCYS300600-5 VCO 3-6 GHz 6-01018 Cc127 0.1U Capacitor, 0603, X7R 5-00764
U107 ADF4108BCPZ RF PLL Synthesizer 3-02004 Cc128 .01U SMO0603, COG 5-00869
U108 DG411DVZ-T Quad SPST Analog Switch 3-02035 Cc129 0.1U Capacitor, 0603, X7R 5-00764
U109 TLV271DBVR Single R-R Op Amp 3-02048 C130 0.1U Capacitor, 0603, X7R 5-00764
U110 MC7805CDTG 5V Voltage regulator 3-02041 Cc131 0.1U Capacitor, 0603, X7R 5-00764
U111 MC79MO05CDTG 5V Voltage regulator 3-02042 Cc132 0.1U Capacitor, 0603, X7R 5-00764
U112 74HC595ADT Shift Register/Latch 3-00672 C133 0.1U Capacitor, 0603, X7R 5-00764
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C200
C201
C202
C203
C204
C205
C206
C207
C208
C209
c210
C211
C212
Cc213
C214
C215
C216
C217
Cc218
C220
C224
C225
C226
C227
C228
C229
C300
C301
C302
C303
C304
C305
C306
C307
C308
C309
C310
C311
C312
C313
C314
CN100
CN200
CN201
CN202
CN203
CN204
CN205
CN206
CN207
D100
D200
D201
D202
D203
D204
J100
J101
L100
L101
L102
L103
L104
L105
L106
L107
L108
L109
L110
L200
L201
L202
L203
L204
L205
L206
L207
L208
L209
L210

1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
0.1V

0.1U

0.1U

0.1V

.01U

.01U

.01U

.01U

.01U

100P

100P

1UF 16V /0603
390P

390P

390P

390P

1000P

1000P

0.1U

0.1U

0.1U

0.1U

0.1U

33p

33p

0.1U

0.1U

0.1U

100P

1000P

0.1U

33p

33p

4X0.1uF
4X0.1uF
4X0.1uF
4X0.1uF
4X0.1uF
4-100PF
4-100PF
4-100PF
4-100PF
BAVI9WT1
BAV9OWT1
BAVI9WT1
BAVI9WT1
BAVI9OWT1
FLZ5V6B

1PIN

24 PIN
2506031517Y0
2506031517Y0
33UH - SMT
A47UH - SMT
82nH
2506031517Y0
1.8uH
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
33UH - SMT
33UH - SMT
A47UH - SMT

Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
SM0603, COG

SM0603, COG

SM0603, COG

SM0603, COG

SM0603, COG
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Ceramic 16V, 0603, X5R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 100pf

cap net 4 x 100pf

cap net 4 x 100pf

cap net 4 x 100pf
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE ZENER 5.6V
Connector

Connector

Inductor BEAD 0603
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor, 1210, Iron
INDUCTOR 82NH
Inductor BEAD 0603
Fixed inductor

Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor, 1210, Iron

5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00764
5-00764
5-00764
5-00764
5-00869
5-00869
5-00869
5-00869
5-00869
5-00716
5-00716
5-00661
5-00730
5-00730
5-00730
5-00730
5-00740
5-00740
5-00764
5-00764
5-00764
5-00764
5-00764
5-00704
5-00704
5-00764
5-00764
5-00764
5-00716
5-00740
5-00764
5-00704
5-00704
5-00842
5-00842
5-00842
5-00842
5-00842
5-00843
5-00843
5-00843
5-00843
3-02099
3-02099
3-02099
3-02099
3-02099
3-02080
1-01267
1-01270
6-00759
6-00759
6-00654
6-00650
6-01009
6-00759
6-01004
6-00759
6-00759
6-00759
6-00759
6-00999
6-00759
6-00999
6-00759
6-00999
6-00759
6-00999
6-00759
6-00654
6-00654
6-00650

L211
L1212
L213
L300
L301
L302
L303
L304
L305
PC1

R100
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
R150
R151
R200
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R224

A47UH - SMT
82nH
82nH
2506031517Y0
2506031517Y0
2506031517Y0
150NH
2506031517Y0
150NH
SG385 RF OUTPUT
1.00K
100
100
649K
49.9
49.9
499
100
100
100
100
100
100
100
100
49.9
499
499
499
1.00K
499
1.00K
499
20.0K
10.0K
17.8
301
301
499
499
49.9
49.9
4.02K
4.02K
4.02K
4.02K
49.9
49.9
100
49.9
49.9
24.9
2.00K
4.02K
1.00K
10.0K
100
100K
100K
100
49.9
49.9
24.9
24.9
499
499
499
499
499
499
20.0K
20.0K
10.0K
20.0K
4.99K
4.99K
1.50K
499
499
2.00K

Inductor, 1210, Iron
INDUCTOR 82NH
INDUCTOR 82NH
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fixed inductor

Inductor BEAD 0603
Fixed inductor
Fabricated component
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

6-00650
6-01009
6-01009
6-00759
6-00759
6-00759
6-00989
6-00759
6-00989
7-02101
4-02157
4-02061
4-02061
4-02427
4-02032
4-02032
4-02128
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02032
4-02128
4-02128
4-02128
4-02157
4-02128
4-02157
4-02128
4-02282
4-02253
4-01989
4-02107
4-02107
4-02128
4-02128
4-02032
4-02032
4-02215
4-02215
4-02215
4-02215
4-02032
4-02032
4-02061
4-02032
4-02032
4-02003
4-02186
4-02215
4-02157
4-02253
4-02061
4-02349
4-02349
4-02061
4-02032
4-02032
4-02003
4-02003
4-02128
4-02128
4-02128
4-02128
4-02128
4-02128
4-02282
4-02282
4-02253
4-02282
4-02224
4-02224
4-02174
4-02128
4-02128
4-02186
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R225
R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
RN100
RN200
RN201
RN202
U100
U101
u102
U103
U104
U105
U106
U107
U109
U110
U111
U112
U113
U114
U115
U116
U117
U200
U201
U202
U203
U204
U205
U206
U300
U301
U302
U303
U304
U305
U306
Z0

2.00K

604

49.9

768

301

499

49.9 /1W

53.6

24.9

604

49.9

49.9

100

10.0K

10.0K

2.00K

301

1.00K

10.0K

10.0K

10.0K

1.00K

100K

100K

750

100

100
742C083151)
742C083151)
742C083151)
742C083151)
74HCT4053PW
74HCT4053PW
LT3080
HMC270MS8GE
HMC270MS8GE
HMC270MS8GE
HMC270MS8GE
HMC624LP4
SKY65014-92LF
ADL5375-05ACPZ
HMC346MS8G
HMC346MS8G
TLV2372IDGK
AD8130ARM
74HC595ADT
74LVC1G125DBV
TLV2372IDGK
LT2630CSC6-HZ8
HMC624LP4
HMC624LP4
HMC624LP4
HMC624LP4
SKY65014-92LF
SKY65017
OPA2695IDR
TS5A623157DGS
TS5A623157DGS
AD8130ARM
DAT-31
74LVC1G3157
TLV2371IDBVR
SIM-PCB S/N

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Surface mount, Power
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor array, 4x150
Resistor array, 4x152
Resistor array, 4x154
Resistor array, 4x156
Triple 2:1 Analog MPX
Triple 2:1 Analog MPX
LDO POS Adj regulator
SPDT Non-reflect Switch
SPDT Non-reflect Switch
SPDT Non-reflect Switch
SPDT Non-reflect Switch
RF Atten dig 31.5dB

RF Gain Block

1-Q RF Modulator

VC RF atten

VC RF atten

Dual RRIO CMOS Op-Amp
Differential Amplifier
Shift Register/Latch
Single tri-state buffer
Dual RRIO CMOS Op-Amp
DAC Serial 8-bit

RF Atten dig 31.5dB

RF Atten dig 31.5dB

RF Atten dig 31.5dB

RF Atten dig 31.5dB

RF Gain Block

RF Gain Block

1 GHZ CFB Op amp

Dual SPDT Analog switch
Dual SPDT Analog switch
Differential Amplifier

RF Step attenuator
SPST Analog switch
Single R-R Op Amp
Label

4-02186
4-02136
4-02032
4-02146
4-02107
4-02128
4-02510
4-02035
4-02003
4-02136
4-02032
4-02032
4-02061
4-02253
4-02253
4-02186
4-02107
4-02157
4-02253
4-02253
4-02253
4-02157
4-02349
4-02349
4-02145
4-02061
4-02061
4-02454
4-02454
4-02454
4-02454
3-01997
3-01997
3-02036
3-02030
3-02030
3-02030
3-02030
3-02082
3-02044
3-02028
3-02032
3-02032
3-01434
3-02000
3-00672
3-01886
3-01434
3-02083
3-02082
3-02082
3-02082
3-02082
3-02044
3-02045
3-02089
3-02017
3-02017
3-02000
3-02050
3-02046
3-02016
9-01570

RF Output for SG386
(Assembly 334)

Ref

Cc100
Cc101
C102
Cc103
C104
C105
C106
Cc107
Cc108
C109
Cc110
Cl11
C112
C113
Cl14
C115
Clie
C117
C118
Cc119
C120
C121
C122
C123
C124
C125
C126
C127
C128
C129
C130
C131
C132
C133
C200
C201
C202
C203
C204
C205
C206
C207
C208
C209
c210
C211
C212
Cc213
C214
C215
C216
C217
Cc218
C220
C224
C225
C226
C227
C228
C229
C250
C251
C252
€253
C254
C255
C300
C301
€302

Value

0.1V

0.1V

1UF 16V /0603
4.7U - 16V X5R
4.7U - 16V X5R
1UF 16V /0603
0.1V

0.1V

0.1V

1o0p

33p

100p

100pP

0.1V

.01U

0.1V

2200P

0.1V

.01U

.01U

2200P

1000P

1000P

0.1V

1000P

0.1V

0.1V

0.1V

.01U

0.1V

0.1V

0.1V

0.1V

0.1V

1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
1UF 16V /0603
0.1V

0.1V

0.1V

0.1V

.01U

.01U

.01U

.01U

.01U

100p

100p

1UF 16V /0603
390P

390P

390P

390P

1000P

1000P

.01U

.01U

.01U

.01U

.01U

.01U

0.1V

0.1V

0.1V

Description

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Ceramic, 16V, 1206, X5R
Ceramic, 16V, 1206, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
SM0603, COG
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
SM0603, COG
SM0603, COG
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
SM0603, COG
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Ceramic 16V, 0603, X5R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
SM0603, COG

SM0603, COG

SM0603, COG
SM0603, COG

SM0603, COG
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Ceramic 16V, 0603, X5R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
SM0603, COG
SM0603, COG
SM0603, COG

SM0603, COG
SM0603, COG

SM0603, COG
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R

SRS P/N

5-00764
5-00764
5-00661
5-00611
5-00611
5-00661
5-00764
5-00764
5-00764
5-00692
5-00704
5-00716
5-00716
5-00764
5-00869
5-00764
5-00744
5-00764
5-00869
5-00869
5-00744
5-00740
5-00740
5-00764
5-00740
5-00764
5-00764
5-00764
5-00869
5-00764
5-00764
5-00764
5-00764
5-00764
5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00661
5-00764
5-00764
5-00764
5-00764
5-00869
5-00869
5-00869
5-00869
5-00869
5-00716
5-00716
5-00661
5-00730
5-00730
5-00730
5-00730
5-00740
5-00740
5-00869
5-00869
5-00869
5-00869
5-00869
5-00869
5-00764
5-00764
5-00764
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C303
C304
C305
C306
C307
C308
C309
Cc310
C311
C312
C313
C314
CN100
CN200
CN201
CN202
CN203
CN204
CN205
CN206
CN207
D100
D200
D201
D202
D203
D204
J100
Ji01
J200
J300
L100
L101
L102
L103
L104
L105
L106
L107
L108
L109
L110
L200
L201
L202
L203
L204
L205
L206
L207
L209
L211
L213
L250
L251
L300
L301
L302
L303
L304
L305
M100
M101
M102
M103
M200
M201
M202
M203
M204
M205
M206
M207
M208
M209
PC1
R100
R102
R103
R104

0.1U

0.1U

33p

33p

0.1U

0.1U

0.1U

100P

1000P

0.1U

33p

33pP

4X0.1uF
4X0.1uF
4X0.1uF
4X0.1uF
4X0.1uF
4-100PF
4-100PF
4-100PF
4-100PF
BAVI9WT1
BAVI9WT1
BAVI9OWT1
BAVI9OWT1
BAVI9WT1
FLZ5V6B

1PIN

24 PIN

172117
73100-0195
2506031517Y0
2506031517Y0
33UH - SMT
47UH - SMT
82nH
2506031517Y0
1.8uH
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
22NH
2506031517Y0
33UH - SMT
47UH - SMT
82nH

33UH - SMT
33UH - SMT
2506031517Y0
2506031517Y0
2506031517Y0
150NH
2506031517Y0
150NH
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
2-56X3/16 HEX
PCB for RF Outp
1.00K

100

100

649K

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, NPO
Capacitor, 0603, NPO
cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 0.1uf

cap net 4 x 100pf

cap net 4 x 100pf

cap net 4 x 100pf

cap net 4 x 100pf
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE DUAL Series
DIODE ZENER 5.6V
Connector

Connector

Connector

Panel Mount BNC
Inductor BEAD 0603
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor, 1210, Iron
INDUCTOR 82NH
Inductor BEAD 0603
Fixed inductor
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor SMD 22nH
Inductor BEAD 0603
Inductor,1210, Ferrite
Inductor, 1210, Iron
INDUCTOR 82NH
Inductor,1210, Ferrite
Inductor,1210, Ferrite
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fixed inductor
Inductor BEAD 0603
Fixed inductor
Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

PCB for RF Output.
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

5-00764
5-00764
5-00704
5-00704
5-00764
5-00764
5-00764
5-00716
5-00740
5-00764
5-00704
5-00704
5-00842
5-00842
5-00842
5-00842
5-00842
5-00843
5-00843
5-00843
5-00843
3-02099
3-02099
3-02099
3-02099
3-02099
3-02080
1-01267
1-01270
1-01265
1-01158
6-00759
6-00759
6-00654
6-00650
6-01009
6-00759
6-01004
6-00759
6-00759
6-00759
6-00759
6-00999
6-00759
6-00999
6-00759
6-00999
6-00759
6-00999
6-00759
6-00654
6-00650
6-01009
6-00654
6-00654
6-00759
6-00759
6-00759
6-00989
6-00759
6-00989
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
0-00764
7-02293
4-02157
4-02061
4-02061
4-02427

R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
R150
R151
R202
R203
R205
R207
R209
R210
R211
R213
R214
R215
R216
R217
R218
R224
R225
R250
R251
R252
R253
R254
R255
R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312

49.9
49.9
499
100
100
100
100
100
100
100
100
49.9
499
499
499
1.00K
499
1.00K
499
20.0K
10.0K
17.8
301
301
499
499
49.9
49.9
4.02K
4.02K
4.02K
4.02K
49.9
49.9
100
49.9
49.9
24.9
2.00K
4.02K
1.00K
10.0K
100
100K
100K
100
24.9
24.9
499
499
499
20.0K
20.0K
20.0K
4.99K
4.99K
1.50K
499
499
2.00K
2.00K
12.4
12.4
12.4
12.4
20.0K
20.0K
604
49.9
768
301
499
49.9 /1W
53.6
24.9
604
49.9
49.9
100
10.0K

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Surface mount, Power

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

4-02032
4-02032
4-02128
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02061
4-02032
4-02128
4-02128
4-02128
4-02157
4-02128
4-02157
4-02128
4-02282
4-02253
4-01989
4-02107
4-02107
4-02128
4-02128
4-02032
4-02032
4-02215
4-02215
4-02215
4-02215
4-02032
4-02032
4-02061
4-02032
4-02032
4-02003
4-02186
4-02215
4-02157
4-02253
4-02061
4-02349
4-02349
4-02061
4-02003
4-02003
4-02128
4-02128
4-02128
4-02282
4-02282
4-02282
4-02224
4-02224
4-02174
4-02128
4-02128
4-02186
4-02186
4-01974
4-01974
4-01974
4-01974
4-02282
4-02282
4-02136
4-02032
4-02146
4-02107
4-02128
4-02510
4-02035
4-02003
4-02136
4-02032
4-02032
4-02061
4-02253
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R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
RN100
RN200
RN201
RN202
U100
U101
U102
U103
U104
U105
U106
u1o07
U109
U110
U111
U112
U113
U114
U115
ulle
U117
U200
U201
U202
U203
U204
U250
U251
U252
U300
U301
U302
U303
U304
U305
U306

10.0K

2.00K

301

1.00K

10.0K

10.0K

10.0K

1.00K

100K

100K

750

100

100
742C083151)
742C083151)
742C083151)
742C083151)
74HCT4053PW
74HCTA053PW
LT3080
HMC270MS8GE
HMC270MS8GE
HMC270MS8GE
HMC270MS8GE
HMC624LP4
SKY65014-92LF
ADL5375-05ACPZ
HMC346MS8G
HMC346MS8G
TLV2372IDGK
AD8130ARM
74HC595ADT
74LVC1G125DBV
TLV2372IDGK
LT2630CSC6-HZ8
HMC624LP4
HMC624LP4
HMC624LP4
HMC624LP4
SKY65014-92LF
SKY65014-92LF
HMC788LP2E
OPA2695IDR
TS5A623157DGS
TS5A623157DGS
AD8130ARM
DAT-31
74LVC1G3157
TLV2371IDBVR

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

Resistor array, 4x151
Resistor array, 4x153
Resistor array, 4x155
Resistor array, 4x157
Triple 2:1 Analog MPX
Triple 2:1 Analog MPX
LDO POS Adj regulator

SPDT Non-reflect Switch
SPDT Non-reflect Switch
SPDT Non-reflect Switch
SPDT Non-reflect Switch

RF Atten dig 31.5dB
RF Gain Block

1-Q RF Modulator
VC RF atten

VC RF atten

Dual RRIO CMOS Op-Amp

Differential Amplifier
Shift Register/Latch
Single tri-state buffer

Dual RRIO CMOS Op-Amp

DAC Serial 8-bit

RF Atten dig 31.5dB
RF Atten dig 31.5dB
RF Atten dig 31.5dB
RF Atten dig 31.5dB
RF Gain Block

RF Gain Block

RF Gain Block

2 GHZ CFB Op amp

Dual SPDT Analog switch
Dual SPDT Analog switch

Differential Amplifier
RF Step attenuator
SPST Analog switch
Single R-R Op Amp

4-02253
4-02186
4-02107
4-02157
4-02253
4-02253
4-02253
4-02157
4-02349
4-02349
4-02145
4-02061
4-02061
4-02454
4-02454
4-02454
4-02454
3-01997
3-01997
3-02036
3-02030
3-02030
3-02030
3-02030
3-02082
3-02044
3-02028
3-02032
3-02032
3-01434
3-02000
3-00672
3-01886
3-01434
3-02083
3-02082
3-02082
3-02082
3-02082
3-02044
3-02044
3-02168
3-02089
3-02017
3-02017
3-02000
3-02050
3-02046
3-02016

Motherboard to RF Block
Jumper PCB (Assembly 329)

Ref

Cc1
Cc2
Cc3
Ca
c5
C6
Cc7
Cc8
Cc9
Cc10
Cc11
C12
C13

Value

2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P
2.2P

Description

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO

SRS P/N

5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675

Cl4
C15
Cl6
Cc17
C18
C19
C20
c21
C22
Cc23
C24
C25
C26

C28
C29
C30
C31
C32
C33
C34

C36
Cc37

C39
Cc40
ca1
Ca2
Cc43
Ca4
C45
C46
Cca7
C48
C49
C50
C51
C52

C54
C55
C56
C57
C58
C59
C60
1
12
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
PCB1
R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
20

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

2.2P

.01U

.01U

.01U

.01U

.01U

.01U

.01U

.01U

34 PIN

34 PIN

Choke, Common M
Choke, Common M
Choke, Common M
Choke, Common M
2506031517Y0
Choke, Common M
Choke, Common M
Choke, Common M
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
SG385 MB TO RF
100

100

100

100

100

100

100

100

100

100

100

SIM-PCB S/N

Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, NPO
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Connector

Connector

Common Mode Choke
Common Mode Choke
Common Mode Choke
Common Mode Choke
Inductor BEAD 0603
Common Mode Choke
Common Mode Choke
Common Mode Choke
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fabricated component
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Resistor, 0603, Thick Film
Label

5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00675
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
5-00752
1-01275
1-01275
6-01019
6-01019
6-01019
6-01019
6-00759
6-01019
6-01019
6-01019
6-00759
6-00759
6-00759
6-00759
6-00759
7-02104
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
4-01845
9-01570
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Option 1&2: Clocks and
Doubler (Assembly 332)

Ref Value Description SRS P/N
C100 0.1U Capacitor, 0603, X7R 5-00764
C101 0.1V Capacitor, 0603, X7R 5-00764
C102 0.1U Capacitor, 0603, X7R 5-00764
C103 0.1V Capacitor, 0603, X7R 5-00764
C104 0.1V Capacitor, 0603, X7R 5-00764
C105 0.1U Capacitor, 0603, X7R 5-00764
C106 0.1V Capacitor, 0603, X7R 5-00764
C107 1000P Capacitor, 0603, NPO 5-00740
C108 1000P Capacitor, 0603, NPO 5-00740
C109 0.1V Capacitor, 0603, X7R 5-00764
C110 0.1V Capacitor, 0603, X7R 5-00764
C111 0.1uU Capacitor, 0603, X7R 5-00764
C112 1000P Capacitor, 0603, NPO 5-00740
C113 1000P Capacitor, 0603, NPO 5-00740
C114 1000P Capacitor, 0603, NPO 5-00740
C116 100P Capacitor, 0603, NPO 5-00716
C117 100P Capacitor, 0603, NPO 5-00716
C118 4.7UF / 50V X5R Capacitor, 1206, X7R 5-00807
C119 4.7UF / 50V X5R Capacitor, 1206, X7R 5-00807
C120 1000P Capacitor, 0603, NPO 5-00740
C121 0.1U Capacitor, 0603, X7R 5-00764
C122 0.1uU Capacitor, 0603, X7R 5-00764
C123 0.1U Capacitor, 0603, X7R 5-00764
C124 0.1U Capacitor, 0603, X7R 5-00764
C125 1000P Capacitor, 0603, NPO 5-00740
C126 1000P Capacitor, 0603, NPO 5-00740
C127 1000P Capacitor, 0603, NPO 5-00740
C128 220P Capacitor, 0603, NPO 5-00724
C129 0.1U Capacitor, 0603, X7R 5-00764
C130 0.1U Capacitor, 0603, X7R 5-00764
C131 1000P Capacitor, 0603, NPO 5-00740
C200 1000P Capacitor, 0603, NPO 5-00740
C202 0.1V Capacitor, 0603, X7R 5-00764
C203 0.1V Capacitor, 0603, X7R 5-00764
C204 0.1V Capacitor, 0603, X7R 5-00764
C205 0.1V Capacitor, 0603, X7R 5-00764
C207 0.1V Capacitor, 0603, X7R 5-00764
C208 0.1V Capacitor, 0603, X7R 5-00764
C209 0.1V Capacitor, 0603, X7R 5-00764
C211 0.1 Capacitor, 0603, X7R 5-00764
C212 0.1V Capacitor, 0603, X7R 5-00764
C213 0.1U Capacitor, 0603, X7R 5-00764
C216 100P Capacitor, 0603, NPO 5-00716
C217 100P Capacitor, 0603, NPO 5-00716
C218 10P Capacitor, 0603, NPO 5-00692
C219 10pP Capacitor, 0603, NPO 5-00692
C220 10P Capacitor, 0603, NPO 5-00692
C221 10P Capacitor, 0603, NPO 5-00692
C222 10P Capacitor, 0603, NPO 5-00692
C223 0.1V Capacitor, 0603, X7R 5-00764
C224 0.1V Capacitor, 0603, X7R 5-00764
C225 0.1U Capacitor, 0603, X7R 5-00764
C226 4700P Capacitor, 0603, X7R 5-00748
C227 1000P Capacitor, 0603, NPO 5-00740
C228 0.1V Capacitor, 0603, X7R 5-00764
€229 0.1V Capacitor, 0603, X7R 5-00764
C230 1000P Capacitor, 0603, NPO 5-00740
C231 0.1uU Capacitor, 0603, X7R 5-00764
C232 0.1V Capacitor, 0603, X7R 5-00764
C233  1000P Capacitor, 0603, NPO 5-00740
C234 100P Capacitor, 0603, NPO 5-00716
D100 BAT54S Dual schottky diode, series  3-00945
J100 15PIN Connector 1-01264
J101  BULKHEAD JACK SMA PCB Launch 1-00550
J102 SMA, VERTICAL Connector 1-01271
J103  BULKHEAD JACK SMA PCB Launch 1-00550
J200  BULKHEAD JACK SMA PCB Launch 1-00550
J201  BULKHEAD JACK SMA PCB Launch 1-00550
L100 2506031517Y0 Inductor BEAD 0603 6-00759

L101
L102
L103
L104
L105
L106
L107
L108
L200
L201
L202
L203
L204
L205
L206
L207
L208
L209
L210
L211
L212
PC1
Q100
Q101
Q102
Q103
Q104
Q105
Q106
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
R200
R201

2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
82nH

A47UH - SMT
2506031517Y0
2506031517Y0
2506031517Y0
120NH

22NH

22NH

33NH

5.6NH

5.6NH
2506031517Y0
3.9UH
2506031517Y0
2506031517Y0
SG385 OPT.1 &2
MBT3906DW1
MMBT3906LT1
MBT3906DW1
MBT3904DW1T1
MBT3904DW1T1
BSP52T1G
BSP52T1G
15.0K

10.0K

10.0K

10.0K

1.33K

100

453

1.00K

100

1.00K

1.00K

10.0K

110

110

110

110

10.0K

49.9

49.9

56.2

56.2

75

75

499

499

1.00K

1.00K

301

124

24.9 /0.75W
100

100

133

133

10.0K

10.0K

1

10

200

200

499

499

100

100

1.50K

499

4.99K

10.0K

10.0K

1.00K

49.9 / 1W

Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
INDUCTOR 82NH
Inductor, 1210, Iron
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fixed inductor

Inductor SMD 22nH
Inductor SMD 22nH
Fixed inductor

Fixed inductor

Fixed inductor

Inductor BEAD 0603
Fixed inductor

Inductor BEAD 0603
Inductor BEAD 0603
Fabricated component
Dual PNP Transistor
PNP Transistor

Dual PNP Transistor
Dual NPN

Dual NPN

NPN Darlington

NPN Darlington
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Surface mount, Power
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thick Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Surface mount, Power

6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-01009
6-00650
6-00759
6-00759
6-00759
6-00991
6-00999
6-00999
6-00992
6-00771
6-00771
6-00759
6-01003
6-00759
6-00759
7-02102
3-01419
3-00580
3-01419
3-01154
3-01154
3-02101
3-02101
4-02270
4-02253
4-02253
4-02253
4-02169
4-02061
4-02124
4-02157
4-02061
4-02157
4-02157
4-02253
4-02065
4-02065
4-02065
4-02065
4-02253
4-02032
4-02032
4-02037
4-02037
4-02049
4-02049
4-02128
4-02128
4-02157
4-02157
4-02107
4-02070
4-02512
4-02061
4-02061
4-02073
4-02073
4-02253
4-02253
4-01407
4-01965
4-02090
4-02090
4-02128
4-02128
4-02061
4-02061
4-02174
4-02128
4-02224
4-02253
4-02253
4-02157
4-02510
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R202
R203
R204
R205
R208
R210
R211
R214
R215
R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
RN100
RN101
RN200
U100
U101
U102
U103
U105
U108
U109
U110
U111
U112
U113
U114
U115
U200
U201
U202
U203
U205
U206
u207
U208
U209
U210
U211
U212
U213
U214
U215
U216
Z0
71
72
73
74

6.98K

6.98K

2.00K

2.00K

10.0K

10

37.4

499

499

499

10.0K

49.9

499

2.00K

2.00K

49.9

499

49.9

49.9

2.00K

1.00K

499

1.00K

1.00K

100

4.02K

249

1.0KX4D

8x50

8X100

LTC2624
ADTLO82ARMZ
74LVC1G157GW
74HCT595PW
74HCTA051PW
ADTLO82ARMZ
MAX3942
ADCLK925BCPZ
LM337T THICK
ADA4860-1YRJZ
LM45CIM3
TLV271DBVR
74LVC1G3157
LM7171AIM
TLV2372IDGK
TS5A3166DBVR
TS5A3166DBVR
SKY65015-92LF
SKY65013-92LF
HMC788LP2E
LFCN-3800
HMC189MS8
HMC346MS8G
HMC424LP3
TLV271DBVR
AD8130ARM
74LVC1G125DBV
74HCTA4053PW
74HCT595PW
4-40X1/4PP
1-32, #4 SHOULD
TO-220

SG385 BRACKET
SIM-PCB S/N

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Network, DIP, Isolated
Resistor array, 4x50
Resistor array, 8x104
Quad 12-bit DAC

Dual JFET Op amp
Single 2-input MPX

8-Bit Shift register

8:1 Analog MPX

Dual JFET Op amp

10 GBPS Laser diode driver
2:1 PECL Buffer

POS ADJ voltage regulator
Current FB Op-amp
Centigrade Temp Sensor
Single R-R Op Amp

SPST Analog switch

High speed opamp

Dual RRIO CMOS Op-Amp
SPST Analog switch
SPST Analog switch

RF Gain Block

RF Gain Block

RF Gain Block

FILTER LP 3.8GHz
Passive RF Doubler

VC RF atten

DC-13 GHz 6-bit atten
Single R-R Op Amp
Differential Amplifier
Single tri-state buffer
Triple 2:1 Analog MPX
8-Bit Shift register
Hardware

Hardware

Hardware

Fabricated component
Label

4-02238
4-02238
4-02186
4-02186
4-02253
4-01965
4-02020
4-02128
4-02128
4-02128
4-02253
4-02032
4-02128
4-02186
4-02186
4-02032
4-02128
4-02032
4-02032
4-02186
4-02157
4-02128
4-02157
4-02157
4-02061
4-02215
4-02099
4-00910
4-02513
4-02497
3-02037
3-02006
3-01766
3-02169
3-01996
3-02006
3-02038
3-02026
3-02063
3-02003
3-00775
3-02048
3-02046
3-00819
3-01434
3-02049
3-02049
3-02167
3-02043
3-02168
6-00996
3-02029
3-02032
3-02034
3-02048
3-02000
3-01886
3-01997
3-02169
0-00187
0-00231
0-00243
7-02111
9-01570

Option 3: Rear panel I/Q BNCs

(Assembly 335)

Ref

Cc1
Cc2
c3
ca
c5
Cé
Cc7
Cc8
Cc9
C10
C11

C13
11
12
13
14
J5
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
PCB1
R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39

Value

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V

0.1V
73100-0195
73100-0195
73100-0195
15PIN
73100-0195
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
2506031517Y0
SG385 OPT.3
49.9

2.00K

2.00K

2.00K

2.00K

49.9

49.9

1.37K

1.00K

1.15K

2.00K

2.00K

1.15K

10.0K

49.9

49.9

52.3

24.9

49.9

1.15K

49.9

49.9

1.37K

1.00K

2.00K

2.00K

2.00K

2.00K

1.15K

2.00K

2.00K

1.15K

10.0K

49.9

49.9

52.3

24.9

1.15K

21.5K

Description

Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Capacitor, 0603, X7R
Panel Mount BNC

Panel Mount BNC

Panel Mount BNC
Connector

Panel Mount BNC
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Inductor BEAD 0603
Fabricated component
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, Thin Film, MELF
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, Thin Film, MELF
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film

SRS P/N

5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
5-00764
1-01158
1-01158
1-01158
1-01264
1-01158
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
6-00759
7-02103
4-02032
4-02186
4-02186
4-02186
4-02186
4-02032
4-02032
4-02170
4-02157
4-02163
4-02186
4-02186
4-02163
4-02253
4-02032
4-02032
4-00994
4-02003
4-02032
4-02163
4-02032
4-02032
4-02170
4-02157
4-02186
4-02186
4-02186
4-02186
4-02163
4-02186
4-02186
4-02163
4-02253
4-02032
4-02032
4-00994
4-02003
4-02163
4-02285
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R40
R41
R42
R5
R6
R7
R8
R9
U1
u2
u3
u4
us
ue
u7
usg
Z0
Z1
72
73

21.5K

21.5K

21.5K

2.00K

49.9

49.9

1.37K

1.00K
AD8130ARM
TLV3502AIDR
74LVC32AD
AD8131AR
AD8130ARM
65LVDS1DBV
TLV3502AIDR
AD8131AR
4-40X3/16PP
1/2 CUSTOM
SG385 BRACKET
SIM-PCB S/N

Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Resistor, 0603, Thin Film
Differential Amplifier
R-R Comapartor

Quad 2-Input OR gate
Diff Amp

Differential Amplifier
LVDS Driver

R-R Comapartor

Diff Amp

Hardware

Wire

Fabricated component
Label

4-02285
4-02285
4-02285
4-02186
4-02032
4-02032
4-02170
4-02157
3-02000
3-02019
3-01087
3-01129
3-02000
3-01769
3-02019
3-01129
0-00241
0-01259
7-02112
9-01570

Power Supply

(Assemblies 337 & 338)

Ref

C1
Cc2
c3
ca
C5
(¢
Cc7
Cc8
Cc9
C10
C11
C12
C13
C14
C15
Clé6
c17
C18
C19
C20
c21
C22
Cc23
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
J1
12
3
L1
L2
L3

Value

820UF

10U/T35

330U HIGH RIPPL
10U/T35

1000P

10U/T35

330U HIGH RIPPL
10U/T35

1000P

v

330U HIGH RIPPL
10U/T35

1000P

v

330U HIGH RIPPL
10U/T35

.001U

820UF

1000P

.01U

330U HIGH RIPPL
10U/T35

1000P

RED

ES2D
MBRS230LT3G
ES2D

ES2D
MBRS230LT3G
ES2D

ES2D
MBRS230LT3G
ES2D

ES2D
MBRS230LT3G
ES2D

ES2D
MBRS230LT3G
ES2D

4 PIN, WHITE
HEADER10

2 PIN, WHITE

10 UH / SMT

10 UH / SMT

10 UH / SMT

Description

Electrolytic, 50V, T/H
SMD TANTALUM, D-Case
Capacitor, High Ripple
SMD TANTALUM, D-Case
Capacitor, Ceramic, 1kV
SMD TANTALUM, D-Case
Capacitor, High Ripple
SMD TANTALUM, D-Case
Capacitor, Ceramic, 1kV
Capacitor, X7R, 1207
Capacitor, High Ripple
SMD TANTALUM, D-Case
Capacitor, Ceramic, 1kV
Capacitor, X7R, 1208
Capacitor, High Ripple
SMD TANTALUM, D-Case
SMD PPS Film
Electrolytic, 50V, T/H
Capacitor, Ceramic, 1kV
Capacitor, X7R, 1206
Capacitor, High Ripple
SMD TANTALUM, D-Case
Capacitor, Ceramic, 1kV
LED, T1 Package

Diode, SMB, Fast

DIODE Schottky

Diode, SMB, Fast

Diode, SMB, Fast

DIODE Schottky

Diode, SMB, Fast

Diode, SMB, Fast

DIODE Schottky

Diode, SMB, Fast

Diode, SMB, Fast

DIODE Schottky

Diode, SMB, Fast

Diode, SMB, Fast

DIODE Schottky

Diode, SMB, Fast
Header, Polarized
Header, 10 Pins

Header, Polarized
INDUCTOR 10U 2.5A
INDUCTOR 10U 2.5A
INDUCTOR 10U 2.5A

SRS P/N

5-00844
5-00319
5-00516
5-00319
5-00143
5-00319
5-00516
5-00319
5-00143
5-00299
5-00516
5-00319
5-00143
5-00299
5-00516
5-00319
5-00442
5-00844
5-00143
5-00298
5-00516
5-00319
5-00143
3-00011
3-02090
3-02091
3-02090
3-02090
3-02091
3-02090
3-02090
3-02091
3-02090
3-02090
3-02091
3-02090
3-02090
3-02091
3-02090
1-00260
1-00554
1-00473
6-01016
6-01016
6-01016

L4
L5
L6
L7
PCB1
Q1
Q2
Q3
R1
R10
R11
R2
R3
R4
RS
R6
R7
R8
R9
RN1
RN2
T1
U1
u2
U3
u4
uUs
ue
u7
us
U9
20
Z1
72
Z3
4
Z5
26
77
z8
29
Z10
Z11
212
713
214
715
716
217
718
Z19
720
221
222
723
224
725
226
227
728
229

10 UH / SMT

10 UH / SMT

10 UH / SMT

10 UH / SMT
$G385 P/S PCB
PZT3904
IRF530/IRF532
IRF530/IRF532
7.50K

49.9

0.15 OHM /2W
121

100K

2.00K

1.33K

49.9

1.00K

49.9

7.50K

100Kx4D 5%
100Kx4D 5%
DG645/5G385
LM358
LM45CIM3
LM1085IT-AD)
LM2990T-15
UA78L12ACPK
LM1085IT-5.0/NO
3525A
LM2990T-5
LM1085IT-3.3/NO
13 PIN, ORANGE
2 PIN, 24AWG
4-40 KEP

36154

10-32 KEP
6-32X1/2RP
4-40X1/4PP
4-40X3/8PF
6-32X1/4PP

1-32, #4 SHOULD
T0-220
10-32X1/2PP
4-40X5/16PF
2-520184-2
4GREEN W/YELL
KDE1205PHV2

3 BLACK

3RED

10 WHITE

10 BLACK
FN9222R-3-06
AFMO3

SILICONE TUBING
5 PIN, 18AWG/OR
4PIN, 18AWG/OR
120W - 24V
$G385 P/S ENCLO
SG385 P/S COVER
$G385 INSULATOR
$G385 SPACER BL

INDUCTOR 10U 2.5A
INDUCTOR 10U 2.5A
INDUCTOR 10U 2.5A
INDUCTOR 10U 2.5A
Fabricated component
NPN Transistor

N Channel MOSFET

N Channel MOSFET
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Shunt, 3008 Size
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Resistor, Thin Film, MELF
Network, DIP, Isolated
Network, DIP, Isolated
Transformer

Dual op amp

Centigrade Temp Sensor
POS ADJ voltage regulator
LDO Negative regulator
REG LIN POS 12V
Positive +5V Regulator
IC Switcher

LDO Negative regulator
Positive +3.3 V Regulator
Connector, 13 Pins

Non board mount
Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Hardware

Wire

Fan

Wire

Wire

Wire

Wire

Power entry module
Silcone fan mount
Hardware

Non board mount

Non board mount

OEM Power supply, +24V
Fabricated component
Fabricated component
Fabricated component
Fabricated component

6-01016
6-01016
6-01016
6-01016
7-02205
3-01664
3-00283
3-00283
4-01201
4-00992
4-02530
4-01029
4-01309
4-01146
4-01129
4-00992
4-01117
4-00992
4-01201
4-01704
4-01704
6-00765
3-00773
3-00775
3-02111
3-01787
3-02092
3-02112
3-00919
3-01789
3-02093
1-00601
1-00472
0-00043
0-00084
0-00160
0-00167
0-00187
0-00208
0-00222
0-00231
0-00243
0-00493
0-00589
0-00634
0-01014
0-01181
0-01191
0-01192
0-01231
0-01238
0-01333
0-01335
0-01345
1-00033
1-00259
6-01017
7-02198
7-02199
7-02200
7-02207
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OCXO Timebase Main Chassis Kit
(Assembly 605) (Assembly 336)
Ref Value Description SRS P/N Ref Value Description SRS P/N
1 SSW-107-01-S-S Connector 1-01078 J1 25PIN Connector 1-01277
3 09-52-3101 Connector 1-01058 12 15 PIN Connector 1-01276
PC1 CG635 TIMEBASE Fabricated component 7-01586 J3 15PIN Connector 1-01276
R1 3.01K Resistor, Metal Film 4-00176 Z0 9-PIN Connector 1-01309
R2 2.00K Resistor, Metal Film 4-00158 Z1 132360 Connector 1-01334
R3 3.01K Resistor, Metal Film 4-00176 z2 141-14SM+ Connector 1-01335
R4 12.1K Resistor, Metal Film 4-00148 Z3 DG535-36 Fabricated component 7-00122
U1l LM358 Dual OpAmp 3-00508 4 SG385 MB TO RP Fabricated component 7-02105
Z0 6-32 KEP Hardware 0-00048 75 SG385 RR CHASSI Fabricated component 7-02107
Z1 4-40X1/4PP Hardware 0-00187 6 SG385 COVER PLT Fabricated component 7-02114
2 3403 Hardware 0-01090 7 SG, OPT.COVR Fabricated component 7-02134
73 26-48-1101 Connector 1-01057 z8 SG385 TOP COVER  Fabricated component 7-02167
74 SC10-24V - CG Crystal Oscillator 6-00079 79 SG385 BOT. COVE Fabricated component 7-02168
5 CG635, OPT Fabricated component 7-01614 Z10 SG385 EMI SHIEL Fabricated component 7-02169
711 SG385 BAR RF BL Fabricated component 7-02170
712 SG385 LEXAN Fabricated component 7-02171
713 SG385 CRYSTALS Fabricated component 7-02197
Z14  SG385S/N LABEL Label 9-01641
Z15 4-40X3/16 M/F Hardware 0-00079
Z16  4-40X1/4PF Hardware 0-00150
. o qe . 717 RIGHT FOOT Hardware 0-00179
Optlon 4: RUb|d|Um TImEbase 718 LEFTFOOT Hardware 0-00180
Z19 6-32X3/8PP Hardware 0-00185
(Asse m b Iy 60 7 ) 720 4-40X1/4PP Hardware 0-00187
721 F0104 Hardware 0-00189
722 REAR FOOT Hardware 0-00204
723 4-40X3/16PP Hardware 0-00241
724  8-32X1/4PF Hardware 0-00242
Ref Value Description SRS P/N 725 10-32X3/8 Hardware 0-00248
726 6-32X7/16 PP Hardware 0-00315
1 SSW-107-01-5-5 Connector 1-01078 227  6-32X1/2FP BLK Hardware 0-00492
13 09-52-3101 Connector 1-01058 728 554043-1 Hardware 0-00500
PC1 CG635 TIMEBASE Fabricated component 7-01586 729 4-40X3/8PF UNDR Hardware 0-00835
R1 3.01K Resistor, Metal Film 4-00176 730 6-32X1/4 BLACK Hardware 0-01212
R2 2.00K Resistor, Metal Film 4-00158 731 10-32x 3/8 Hardware 0-01331
R3 3.01K Resistor, Metal Film 4-00176 732 4-40 x 1/8 UNDE Hardware 0-01334
R4 12.1K Resistor, Metal Film 4-00148 733 FOOT PLUG Hardware 0-01352
Ul LM358 Dual OpAmp 3-00508 74 $G385 MB TO RP Fabricated component 7-02105
20 6-32 KEP Hardware 0-00048 z5 $G385 RR CHASSI Fabricated component 7-02107
Z1 4-40X1/4PP Hardware 0-00187 6 SG385 COVER PLT Fabricated component 7-02114
72 3403 Hardware 0-01090 77 SG, OPT.COVR Fabricated component 7-02134
3 26-48-1101 Connector 1-01057 z8 SG385 TOP COVER  Fabricated component 7-02167
z4 SC10-24V - CG Crystal Oscillator 6-00079 79 SG385 BOT. COVE  Fabricated component 7-02168
75 CG635, OPT Fabricated component 7-01614
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Appendix C: Schematic Diagrams

Schematic 1.
Schematic 2:
Schematic 3:
Schematic 4:
Schematic 5:
Schematic 6:
Schematic 7:
Schematic 8:
Schematic 9:

Schematic 10:
Schematic 11:
Schematic 12:
Schematic 13:
Schematic 14:
Schematic 15:
Schematic 16:
Schematic 17:
Schematic 18:
Schematic 19:
Schematic 20:
Schematic 21:
Schematic 22:
Schematic 23:
Schematic 24:
Schematic 25:
Schematic 26:
Schematic 27:
Schematic 28:

Block Diagram

Front Panel Display

Display EMI Filter

Mother Board 1, Frequency Refs

Mother Board 2, 19 MHz Ref

Mother Board 3, CPU

Mother Board 4, Modulation Processor
Mother Board 5, Modulation ADC / DACs
Mother Board 6, RF Reference

Mother Board 7, Interface

Mother Board 8, Power Supplies

Mother Board to RF Jumper

SG384 Synthesizer 1, 2-4 GHz and Control
SG384 Synthesizer 2, Dividers and LPF
SG386 Synthesizer 1, 3-6 GHz and Control
SG386 Synthesizer 2, Dividers and LPF
SG384 Output 1, Attenuation & Controls
SG384 Output 2, RF Stage

SG384 Output 3, BNC

SG386 Output 1, Attenuation & Controls
SG386 Output 2, RF Stage

SG386 Output 3, BNC

Power Supply

Rear Panel Option Jumper

Option #1 Clock Outputs

Option #2 4-8 GHz Doubler

Option #3 1/Q Modulator

Timebase Adaptor Interface
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TIMEBASE

THE TIMEBASE IS A 20MHZ, 3RD OVERTONE VCXO WHICH IS PHASE
LOCKED TO A 10MHZ SOURCE (AN EXT REF, STANDARD OCXO OR
OPTIONAL RUBIDIUM). A 100MHZ VCXO IS PHASE LOCKED TO 20MHZ

TO PROVIDE 100MHZ (FOR AN RF FREQUENCY REFERENCE) AND
25MHZ (FOR THE CPU AND MODULATION PROCESSOR CLOCKS).

10MHZ INPUT

19MHZ REFERENCE

THE 100MHZ REFERENCE IS USED AS THE SAMPLE CLOCK FORA

64-BIT DDS WHICH OUTPUTS A FREQUENCY NEAR 19MHZ . ONE

OF THREE VCXOs IS PHASELOCKED (WITH NARROW BANDWIDTH)

TO REMOVE THE DDS SPURS. THE CLEANED-UP 19MHZ IS USED
AS A REFERENCE FOR THE RF DDS.

FREQRES 1:10'®

48-BIT
DDS WITH
FTW#1

MODULATION PROCESSOR

EXTENDED

F FSK
FSK
(CPUORFPGA)

THREE VCXOs:
19.5541MHZ (FUND) WITH +/~100PPM TUNING RANGE.
19.607843 MHZ (3RD) WITH +/-10PPM TUNING RANGE.
19.6617MHZ (FUND) WITH +/~100PPM TUNING RANGE.

RF REFERENCE/BASEBAND DDS

POWER SUPPLIES

REAR PANEL OPTIONS

DG645 POWER SUPPLY
90VAC
10 —t—JoEMb+—> w2av  wsv—] | +8sv
264VAC
+15V +5.5v@ +3.00V
&G +5V
cPU I +3.3V w25V
PWM—{—b & +33V
200KHz z 5V 1.8V
15V v
1.
+——> DROPOUT
INTERRUPT, a5
R s
"t
CLOSE TO
DISABLE

AN INVERTER (ENCLOSED IN ITS OWN CHASSIS AND OPERATING
AT EXACTLY 100KHZ) PROVIDES +24V (UNSWITCHED) AS WELL
AS +15, +5, +3.3, -5 & -15VDC (SWITCHED.) REGULATORS ON THE
MOTHERBOARD PROVIDE OTHER SYSTEM VOLTAGES AND A
3.00V REFERENCE .

25 OPTION 1(CLOCK OUTPUTS) +CLK
(w/SPI)

SMA LASER
DIODE
DRIVER
(25PS
RISE)

AMPLITUDE!
OPTION 2 (RF DOUBLER & DC OUT)

OFFSE

RF SYNTHESIZER

INTERNAL DIFFERENTIAL 1/Q4 4 4
MODULATION SIGNALS MPX

OUTPUT AMPLIFIERS AND ATTENUATORS

fref (MHZ) = 100 x (FTW #1 + FSK DUTY) x 51 x FTW #2

\V 2M8 2732

100MHZ | | DIGITAL| | PULSE

SPI—
400K GATE FPGA + 128MBIT RAM + 32VBIT FLASH MULTIPLIES CLOCK BY 351
32-BIT
25MHZ CLOCK 28 _
i WITH
FTW +
sPI #
MOD
PWM j BLANKING PDCLK
ALL DACS
ARE14-BIT DAC RF_ATIN PDCLK (PARALLEL
16 DATA CLOCK) IS AT fs/4
(ABOUT 250MSPS).
“I"'MOD OR
DAC 5 BasEBAND
LEVELING ANARROW BAND 1GHZ VCO IS PHASE LOCKED TO 51x THE 19MHZ
Q" MODOR REFERENCE FREQUENCY (997.26, 1000, OR 1002.75MHZ). THE VCO
EXT PULSE DAC\ SCnUBLER IS THE SAMPLE CLOCK TO THE DDS. WHEN USED AS THE
MODULATION LEVELING REFERENCE FOR THE RF SYNTHESIZER, THE DDS DIVIDES BY AN

AN FPGA CLOCKING AT 250MHZ IS USED TO PROVIDE PARALLEL DATA
TO AM, FM OR PM THE DDS. A MEMORY DRIVEN DUAL ARB IS USED FOR
1/Q MODULATION. MODULATION CONTROL DATA IS SYNCHRONIZED TO
THE DDS CLOCK .

MICROCONTROLLER & INTERFACES

SOUNDER

25MHZ CLOCK

—> FSK

MISC

DIGITAL

G N
12-BIT DAC
(OCTAL)

ANALOG ADC
MPXer
SP|

INTEGER (10 TO 50) FOR SPUR FREE OUTPUTS BETWEEN 20MHZ
AND 100MHZ . THE FREQUENCY OF THE RF REFERENCE MAY BE
PHASE OR FREQUENCY MODULATED BY THE MODULATION
PROCESSOR . WHEN USED AS THE BASEBAND SOURCE, THE DDS
USES A SAMPLE CLOCK OF 1GHZ

RATIONAL NUMBER SYNTHESIZER

FRONT PANEL DISPLAY AND KEYPAD

4050000000.000000

KEYPRESS
[ INTERRUPT
TO CPU.

LAMPS KEYPAD

T =f
47 3

SHIFT REGISTERS FOR DISPLAYS, LAMPS AND KEYBOARD.

A COLDFIRE PROCESSOR PROVIDES USER INTERFACES VIA THE
ETHERNET, GPIB, RS-232 OR THE FRONT PANEL . THE SYSTEM

IS CONTROLLED VIA THE SPI, 12-BIT DACs, 10-BIT ADCs, AND
MISCELLANEOUS DIGITAL /0.

w/ SPI

THE 16-DIGIT FRONT PANEL DISPLAY AND STATUS INDICATORS ARE
STATICALLY DRIVEN BY 24 SHIFT REGISTERS WHICH INTERFACE TO

THE CPU VIA THE SPI. KEYPRESSES GENERATE INTERRUPTS TO THE
'CPU AND ARE READ SERIALLY VIA THE SPI.

34
(WISPI)

\V TOP OCTAVE FREQ =frefxN/R

LPF ATTENS | MOD

BASEBAND BLANKING J

BASEBAND OFFSET

THIS OUTPUT SOURCES DC - 62.5MHZ
(WITH ADJUSTABLE DC OFFSET) VIA
A FRONT PANEL BNC CONNECTOR .

TO
CPU's
ADC

uE

THE SELECTED RF OCTAVE IS AMPLIFIED AND ATTENUATED TO
PROVIDE A FRONT PANEL OUTPUT ON AN N-TYPE CONNECTOR .

FIXED GAIN BLOCKS, DIGITAL ATTENUATORS AND VOLTAGE
'CONTROLLED ATTENUATORS PROVIDE MORE THAN 140dB OF

‘OUTPUT RANGE AS WELL AS AMPLITUDE MODULATION.

RFATTN
CONTROL

W;

(WISPI)

COMPARATOR L
AND BUFFER 10F8 SMA
SQUARE|___ g\
MPXer Y
s =
BINARY DIVIDERS Lf
FEED
10F8 THRU
SINE ()
MPXer
LOW-PASS FILTERS =

RF EN.ANKINGJ

A 2GHZ TO 4GHZ OCTAVE TUNABLE VCO IS PHASE LOCKED TO

THE RF REFERENCE DDS BY A DUAL MODULUS PLL FREQUENCY
SYNTHESIZER . THE PHASE COMPARISON FREQUENCY IS
TYPICALLY 25MHZ . THE VCO OUTPUT IS DIVIDED BY FACTORS OF

2 AND LOW-PASS FILTERED TO GENERATE SINES IN OCTAVE

BANDS. THE UNFILTERED DIVIDER OUTPUTS ARE USED AS CLOCK
‘SOURCES FOR THE OPTIONAL REAR-PANEL CLOCK AND 4.0GHZ

TO 8GHZ OUTPUTS.

ALL CIRCUITS SHOWN IN THIS SECTION ARE CONTAINED ON ONE
PCB INSIDE THE "RF BLOCK" (THE LARGE METAL ENCLOSURE
WHICH CONTAINS THE FRONT PANEL BNC AND N-TYPE
CONNECTORS.) THIS PCB IS CONNECTED TO THE MOTHERBOARD
VIA A 34-PIN CONNECTOR . THIS PCB CONNECTS TO THE OUTPUT
AMPLIFIER/ATTENUATOR PCB (THE SECTION TO THE RIGHT IN THIS
BLOCK DIAGRAM) VIA A 24-PIN CONNECTOR AND ONE RF

FEED-THRU.

0-31.5dB
FRONT|
PANEL!
N-TYPE

CPU's
ADC

ALL CIRCUITS SHOWN IN THIS SECTION ARE CONTAINED ON ONE PCB
INSIDE THE "RF BLOCK" (THE LARGE METAL ENCLOSURE WHICH
CONTAINS THE FRONT PANEL BNC AND N-TYPE CONNECTORS.) THIS

PCB IS CONNECTED TO THE RF SYNTHESIZER VIAA 24-PIN

CONNECTOR AND ONE RF FEED-THRU.

$G382/SG384 BLOCK DIAGRAM

Document Number
SG385REV A . DSN
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Q16A Q128 QLIA QLB QL0A Q0B QoA Q9B Q8A Q8B Q7A Q7B Q6A Q6B QsA QsB QA Q4B QA Q3B QA Q28 Q1A
MBT3906DW1 MBT3906DW1 MBT3906DW1 h MBT3906DW1 h MBT3906DW1 MBT3906DW1 h MBT3906DW1 h MBT3906DW1 h MBT3906DW1 h MBT3906DW1 MBT3906DW1 MBT3906DW1 h
D12 D11 -D10 -D9 -D8 D7 -D6 D5 D4 -D3 D2 D1

>
=

Q6B QISA QISB__ QLA QuB_ Q13A Q138 QL2A
MBT3906DW1 h MBT3906DW1 h MBT3906DW1 MBT3906DW1
D16 D15 D14 -D13

L] L] Ll L]

u2 u3 ua us us u7 us ug u10 u1L u12 u13 u14 u1s u16
HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101 HDSP-A101
z z z

u1
HDSP-A101

——zz ———zz ——zz ——zz ——zz ——z ——zz ——zz ——z ——zz ——zz ——zz ——z ——zz ——zz ——zz
X< T X< &% X% X% — X P £ &% % X% X< T X< % X% X% X%
f bU t nU t nU t bU t bU t bU t nU t nU t bU t bU f bU t nU t nU t bU t bU f bU
] g g g g ] g g g g 9 g g g g 9
P e— P e— P e— P e— P e— P e— fe— P e— P e— P e— P e— fe— P e— P e— P e—
d d d d d d d d d d d d d d d d
———> O — O [e— 0] —— O —— O —— O ——> O fe— 0] —— O —— O —— O ——> O > O —> O > O —> O
Soose oo Soosw oo Sooseooo Soonse oo Soose oo Soocse oo Sooswoos Sooseooo Soonseoos Soocse oo Soose oo Sooseoos Sooseooo Sonse oo Soocse oo Soocse oo
o o o o o o w o o 4
o E| q e e o] - o o E| e e du o o e e e o o dqu o o e EE|
EE q E BE| EEREEER EEREE R EE o EE q BE| EEREEER EEREEE EEEREEER EE q ERREE EEREEER EEREERE EE o EEERBEE
RN1A RN2A RN3A RN4A RNSA RNGA RN7A RN8A RN9A RN10A RN11A RNI12A RN13A RN14A RN15A RN16A
8680 8x680 8x680 8x680 8x680 8680 8x680 8x680 8x680 8x680 8680 8x680 8x680 8x680 8x680 8680
- d B < < B o - - d < < B o - - d < < B o - d
o o ef o of N ol ol of of ] of N uf <l o] ERE 4 EDE o EEEERRE of N uf <l o] EDE EOE of N il ol of of ] of N uf <l o] 4 o il o ef o] |
orews N So orews o OrewT oo Or@uT oo orewsaNSo orews N So orews oo OnewT oo orewsn or@ws N So orews o o OrewT oo orewsn rewToa oo oreus N So
365838558 868838538 3688385388& 368833583 8586838558 365838558 868838538 3688385388& 868833 365838588 268838538 36883853885 868833 58853583 365838588
UL7  74HC595A Ul 74HC595A Ul 74HC595A U20  74HC595A U2 74HC595A U2 74HC595A U23  74HC595A U24 74HC595A U2 74H U27 74HC595A U28  74HC595A U209 74HC595A U0 7aH 74HC595A U2 74HC595A
o =) o I~ o o =) o I~ ) =) o I~ )
2ud  5%_8 2wl %% 8 2ud %% 8 2ud 2% 8 2wl %% 8 2wl %% 8 2uwd %% 8 2wl 2% 8 Zud & 2wl %% 8 2uwd %% 8 2wl 2% 8 2wl & % 8 2ud 538
562 ©00mS 502 0onS 50& 0O0GS 508 0O0GS 562 ©00BS 562 ©00mS G0& 0OomS G0& 0OGS 56 o 562 ©00mS G602 0Oo®mS G0& 0OGS 56 o 005S 562 ©00mS
9 o o o o T :* o o o o o o o) o o o o o
J444 I 44 EEEE g4 d J444 J444 EEEE g4 <4 J444 EEEE g4 J444 J444
499 9999 8 9999 g8 9999 g9 9499 ERE k| 499 9999 g8 9999 g 9999 g9 949 ERE 439 9 9999 g 9999 g9 949 9999 499 9999
Iy I
NOTE THE UNUSUAL ORDERING OF SEGMENTS ON THE SEVEN-SEGMENT DISPLAYS (DONE SO TO OPTIMIZE PCB LAYOUT). -D[1:16]
D9 & D47 ARE
BOTH RED LEDs
+33SOURCE: 433
SET BIT LOW TO INTENSIFY STATIC FRONT PANEL DISPLAY AND KEYPAD OPERATES
ol n N Aelofelelelofo ot lel CORRESPONDING DIGIT AS AN SPI DEVICE. THERE ARE 47 LED LAMPS, 33 PUSH o -
EEREENEE & B EEEREE EEEEEEE BUTTONS, AND 16 SEVEN-SEGMENT DISPLAYS. I" =
YYYYYY YYYYvy RENER
3 3 B SERREEER
olo| | |ulz - 5 " & 4-40 MOUNTING HOLES FOR PCB:
o198 |-I=8] E 2 I uf | S|l
913812(3| [kl & (8l=|| o) il 0[] ML M2 M3 w4 P
e Slzi25[Eol<] ERERE 1S i HOLE4-40 HOLE4-40 HOLE4-40 HOLE4-40 .
=[2)2] E e EME NN o
=R EEEEEEER EEERESEE S|2EFE 2l2/2 1133 DRIVER
K
- oo 4 <o <o oRT w
4 -CS FRONT 1 N
RN18A RN19A RN20A RN21A RN22A RN23A RN24A = = = = RKEYPRESS
8x100 8x100 8x100 8x100 8x100 8x680 8x680 WSO
< E < o el ol EEENEE NTENSIEY 4
3 9 39 o 9 9 o 9949 ERRREE! THRU HOLES FOR KEYPAD MOUNTING: “ENABLE
GND
M5 M6 M7 g M9
d w dd ddedddd HOLE109 HOLE109 HOLE109 HOLE109 HOLE109 = uss
74LVC2G04
) coamswer o SoamTwero ) NoTeero SNoTworo coamswer o
ot 3555565663 385335668 & 5356656 55356503 3565565663
5954 U8 74HC595A U39 74HC595A u 74HC595A 2 74HC595A V43 74HC595A
o Q xa ¥, 0 Q v x o Q xe x,0 xe ¥, 0 g xo  x, 0o
2 _xx w2 _xx w2 Rt w2 _xx w2 _xx w2
& S#dc  £85 S#d3 268 B 3 £83 %33 265 S#3c  £8%
ﬂ 934 9o Ej: 9« E| | B q B B 934 .-%’ TRISTATE BUFFER FOR SPI
74LVC16125
1 ‘ +33
u44

#33 ’ . . ’
<
splels gese E by
olo|a|n| o|o|o|o) o) 49.9K
cjuu SIS S
ol 4| gl | | B T
EEE = 22| | ol ) |
SRR 4| Sl 28 | 2 GulEe |5 d -
TS Edul9 2 ElH =8 | o||%2 <9202 o233 3
o3 Flx|wvl 2|2l (ol =3 olz|%g =l o=l5l0 (=
Gk u4s E 5l u4e 2350l 8l u47 a9 #glg| u4s o U4
Eel E 5 s |5 Sz #ol8lg 5
| 74HC165A 74HC165A ol N 74HC165A S| 521219 74HC165A 2 SPARE 74HC165A
I =|
2 KEYS
a 10 10 10
sl vee sl vee vee si vee si vee
1 1 1 11
D0 D0 DO DO
121 1 121 1 121 p1 121 p1
i 9 i 9 9 1 o2 9 1o 9
= o = o o 2o He o
4 s Qpl—x 41 ps Qpl—x Q pL—x 4 ps Q pl—x 4 b5 Q pL—x ADCMP3TL
D6 D6 D6 D6
o7 o7 o7 S b7 499
i
Sk Sk SiL ShL
LK LK LK LK
o o Bm e qNdq o I e L) gl o] GND EEREE NH - ono [ o Sme oo
- N N - N N - y COMPARATOR FOR KEYPRESS DETECTION,
SHIFT REGISTERS LOAD WHEN S/-L IS LOW.
(NOTICE THE "0101" DATA PREAMBLE )
RNZSA  RNZGA RNZ7A__ RN2GA RNZ9A __ RN30A RN3IA _RN32A RN3IA [
40K 40K 4x10K  4xd0K IX10K  4xd0K 4x10K  4x10K HAK RS RG
+33
V' [Tite
100 100 cn SG385 FRONT PANEL DISPLAY
TERMINATE CLOCK U fSize | Document Number e
TRANSMISSION LINE. C | sca8s_FPREVB.DSN B
- Date: Friday, February 04, 2011 Bheet T of 1
B T 3 B T




HEADER TO MOTHERBOARD. ALL LINES
ARE LOW PASS FILTERED TO REMOVE
SYSTEM EMI AND REDUCE THE
UNINTENDED EMISSIONS FROM THE
INSTRUMENT.

LOWER COST RIGHT ANGLE
CCONNECTOR USED AS SURFACE
MOUNT COMPONENT (TO BE
EVALUATED FOR PRODUCTION)

L1 L2
BEAD BEAD

3
SSW-109-01-F-S

c17
2P

R3 R4
9.9 C6 499 cr
220
a
3-647166-9 RS 3
101301 299 c8 499 co
™1l +3.3 DISP 22p 22p .
SCK
MOST )
4___CS FRONT 2
5 REYPRESS 3
o) 6
CINTENSIEY R7
“EN DISP 499 C10 499 ci1 B
q ME_GND 2P 2P r
32 R9 R10
640457-9 49.9 C12 499 c13
101302 22p 22p
=1
)
6 R11 R12 L
499 C14 499 ci1s
) 2P 2P
9

La
BEAD

Ls
BEAD

HEADER TO FRONT PANEL DISPLAY
AND KEYPAD. THE FRONT PANEL IS AN
SPI DEVICE. -EN_DISP IS ASSERTED TO
TURN ON THE DISPLAY. -INTENSIFY IS
ASSERTED TO HIGHLIGHT THE
SELECTED SEVEN-SEGMENT DISPLAY.

[Title

SG385 EMI FILTERS FOR FRONT PANEL DISPLAY

ize | Document Number
C | DISPLAY EMIFILTERS.DSN




caLoPTTB >—"

TXD_RB

HEADER TO
OPTIONAL 10MHZ
TIMEBASE (RUBIDIUM
OR OCXO).

+24_US

SEL_EXT_10MHZ >

J100
HEAD10X156

L102
BEAD_1806

RN100A
4X10K

R100

1.00K

RN100B 10 cPU'S ADC:

MMBD352 4X10K
c1

00
1000P RN100C
4X10K

PULL-UP REQUIRED

FOR "INSTALLED"
10P
R107 c106
30.1 1000P
10 RN100D
4X10K

D101
BAVOY/SOT

HIGH TO SELECT EXTERNAL 10MHZ, LOW FOR RB OR OCXO.

RN101A
4X10K

R115
1.00K

ci14
10P

U104
MMBD352
RN101B 10 cPU'S ADC:

U103
SN74LVC1G3157DBVR

DET_OPT_10MHZ

R103
1.00K

SWITCH
IMPROVES
ISOLATION
WHEN
EXTERNAL
TIMEBASE IS
USED.

] +33V
R101 R102
4.99K STANDARD TIMEBASE: LOW 100K
c101 NOISE 20MHZ VCXO MAY BE c102
TUNED BY DAC OR PHASE w
|
| LOCKED TO INTERNAL OR }—J,
L101 U102 U101 EXTERNAL REFERENCE.
BEAD LP59005D-3.3 R104 NV LM32imF v
5 n 10.0K 4 L100
out L ’ 220H
N L R105
c1o07 c105
410 a7u LOOK R10s
100
= = = MMBV60ILT R109
= D100 100K
Q100 Y100 c109
0w MMBRS179L
2mA BIAS
10 01U Q101
20MHZI3RDI20PF MMBTHE1LTL
R112
R113 c110 100K 100K
100 47P TP100 R111
PAD R114
29
ci12
01U
. cuit
470P
ANALOG SWITCH SELECTS DAC OR PLL. LOOP L103
FILTER HAS 140HZ BANDWIDTH & 68 DEGREE 68UH = 104 cus
PHASE MARGIN Lo o

R116
10.0K

20MHZ_LOCK
DET_EXT_10MHZ oo
VD VA
4x10K
c116 104 ce MUX
1000P Potrirad -CS_20MHZ 131 e
QMosI 12 paTA
1101 QscK ik VP v10s
BNC_PAD R124 = c120 8 ooy [L MMBD352
EXTERNAL 10MHZ 301 1000P RER CPGND
TIMEBASE INPUT. 1 Il 1 I RE c122 = s
(REAR PANEL 1T . | 1T RF 22U-MF 108 L106
2
BNC) N = SN74LVC1G3157DBVR
RN101D U109 L107 DGND AGND BEAD 1
4X10K SN74LVC1G3157DBVR = 6.8UH U111l ADF4002BRUZ R125 R126
MMBD352 499K R127 c124 ADTLO82 LOW NOISE GAIN OF X3,
10.0K 047U-MF
OPERATE WITH Icp = 5mA 10.0K R128
(ATTENTION TO POLARITY!) 49.9K R130 C126
c125 POWER-DOWN WHEN NOT IN omes 100 w
U USE. R=2 AND N=1 (FOR 10MHZ).
R=4 AND N=1 (FOR 5MHZ).
u110C
“oACIPLL_z0MHz > HIGH TO PHASELOCK 20MHZ TIMEBASE TO EXT, RB, OR OCXO. LOW TO CALIBRATE TIMEBASE BY DAC. ADTLO82
CAL_VCXO >
R135 c128
100 U
u112
L108
5 LP5900SD-3.3 20MHZ REFERENCE
N oot L L109 u11s
BEAD en BEAD LP5900SD-3.3 LOW NOISE +3.3 REGULATOR FOR
N, 45 N 10MHZ OUTPUT DRIVER OUTPUT FILTER: LOW PASS TO REAR PANEL
c1 cizo L110 our L 12MHZ, NOTCH AT 30MHZ. 10MHZ
BEAD EN c132 TIMEBASE
= = = c13a ©_© c131 20'= 200 OHMS OUTPUT.
c13s 470 41U s
4LVC1GT74DCTR R136
100MHZ VCXO PHASE 2 100 100
LOCKED TO 20MHZ = =
TIMEBASE. 7.8kHZ c136 L
116 &g R138
ADF4002BRUZ 100MHZ_LOCK BANDWIDTH, 75 fs
DEGREE PHASE 10.0K 100
o MARGIN 1000P carr
CcE U118
.CS_100MHZ e TLV23710BVR oits PECL COMMON MODE = 1.9V
QMOSI DATA
ek o C5310 R147 100MHZ DDS DIFFERENTIAL REFERENCE CLOCK.
499 =SHORT PATH LAYOUT FOR 100MHZ DDS CLOCK:
8 boer I £ AR prysy Y >>+100MHZ_DDS
QGO RE R140 EN o QR {—_—>-100MHZ_DDS
RF 10.0K R148 L112
SPECIFIED COMMON 499 BEAD
MODE VOLTAGE FOR RF oo AGND R = 2 = rueo 150 133
TS IS 1.4 - -
INPUTS 1 1.6vDC. OPERATE WITH 141 100K 249 249
Icp = 5.0mA 047U-MF VCTL 100MHZ c142 c43
R=1 AND N=5. N> ver 1 v 25MHZ LVDS CLOCK FOR
= RN103A FPGA BOOT & PULSE
GENERATOR
1 8x150
RN1038 +25MHZ_FPGA
8x150 -25MHZ_FPGA
R143 U120 U121 RN103C
301 SN74LVC1G74DCTR SN74LVC1G74DCTR
u122
SNG5LVDS2DBVR 2d pr vee & dor vee |2 8x150 fg:;&i;\%%x;gw
D Hi— D
5 5K 3 510 < b2 P 100 OHMS 25MHZ LVDS CLOCK FOR
o ¢ ] e O onis0 PROCESSOR AND GPIB.
= = | x
+25MHZ_CPU
RN104A RN104B = <
axa7 4xa7 ~25MHZ_CPU
LVDS HAS NOMINAL RN103F
1.25V COMMON MODE.
GLOBAL POWER CONNECTIONS. 8x150
=
1000P
420 415 485 45 +3.00 433 425 418 412 GND 5 85 15 RN104D
axa7
+20 [ x5 [ 485 [ 45 +3.00 w33 [ +25 [ ns [ 12 = g [Tille
85 15 SG385 FREQ REFS: 10MHZ, 20MHZ, 25MHZ & 100MHZ
Size | Document Number e
C | sG385REVC.DSN c
Date Thirsday, February 10, 2011 Fheet 1 of 8
B 7 B B T




+15 | 15 #15
R200 R202 R204 THE SINGULAR PURPOSE OF THIS PAGE
299K U200 c200 2.00K U201 4.99K U202 c202 IS TO PRODUCE THE "19MHZ_REF", WITH
LM32IMF v/ LM321IMF LM321MF A FREQUENCY RESOLUTION OF ABOUT

1:10°18, FOR USE BY THE PLL ON PAGE 6

|
|
|
|
|
| OF8
|
| ONE OF THE THREE 19 MHZ VCXOs IS
| PHASE LOCKED TO THE DDS. THE PLL
| LOOP FILTER FOR THE 3RD OVERTONE
MODE VCXO IS SELECTED WHEN
! “SEL_OSCZ" IS ASSERTED (SET "HIGH").
MMBVE09LT |
D200 100K ‘
Q200 Q201 Q202 ABOUT THE "19MHZ_REF"
MMBRS179L D | MMBRS5179L MMBRS179L
2mA BIAS | 2mA BIAS 2mA BIAS THERE ARE THREE FREQUENCY RANGES:
o 01y a o1 a o1 OSCL: 19.5541MHz +/-100PPM TUNING RANGE
£ TP200 Q203 | o TP201 Q204 Z Q205 0SC2: 19.60784MHz +/-10PPM TUNING RANGE
Z PAD MMBTHB1LT1 | §g PAD MMBTHB1LT1 z MMBTHSILTL OSC3: 19.6617MHz +/-100PPM TUNING RANGE
R230 co12 ] R231 caz IR R232 ca14 8
249 4P = R233 | 100 v 5% 249 47P z
El 249 | 28 5 R235
2 g2 g 249
£ ! g = El
|
|
1206 | L207 1208
220H 68UH == 22UH
U203 ‘ U204 U205
EFC_FUND MMBD352 ! EFC_3RD MMBD352 EFC_FUND MMBD352
| = =
|
R239 c221 |
1209 c224 ! 1210 211
5 U 1.00K | 5 1y +5 1.00K
= ! = =
BEAD U209 R242  C227 | BEAD 210 BEAD 211 R244 229
ADA4B60-1 453 1000P ADA4BE0-1 ADA4860-1 453 1000P HIGH ISOLATION SWITCHES SELECT
LOW NOISE Iy — A L ! LOW NOISE I . LOW NOISE 1 . L ONE OF THREE OSCILLATORS WITH 50
GAIN OF /(a I | GAIN OF GAIN OF /t{ OHM SOURCE IMPEDANCE.
B Ras R246 ! X R247 R248 3 R249 R250
249 499 = | 29 499 249 L 499
SN74LVC1G3157DBVR U207 U208
v | et SN74LVC1G3157DBVR W SN74LVC1G3157DBVR
= | = = (THE 1/f NOISE OF THE SINE-TO-LOGIC
U212 FUNDAMENTAL MODE ‘CONVERTER IS ELIMINATED BY THE PLL.)
L212 74HCT4053PW | L213 c231 3RD OVERTONE L214 c232 OSCILLATOR (Kvco =
- —12 v vec 62 | £l H OSCILLATOR (Kvco = S 470HzIV) c233
BEAD X | BEAD U ATHN) BEAD
2 vo E
ST V- ST |
OSCILLATOR (Ko~ s [He \
(Kveo = 2 ke
470Hz/V) | |
T
LEVEL SHIFT | _eecRosmmeswewn_ |1
OP AMP
"ENABLES"
SE0 HIGH SELECTS OVERTONE MODE LOOP FILTER
SEL_OSC3
THIS DDS IS USED TO PRECISELY CONTROL THE FREQUENCY OF THE SELECTED VCXO VIA A PLL. THE 48-BIT DDS PRECISION IS EXTENDED TO 64-BITS
BY THE MICROCONTROLLER CHANGING THE FTW LSB WITH A CONTROLLED DUTY CYCLE. A PRBS IS APPLIED TO THE FSK INPUT TO DITHER THE 214
SPURS AWAY. THE CONTROL DAC, AMPLITUDE MULTIPLIER, FAST VOLTAGE COMPARATOR, INVERSE SINC FUNCTION AND CLOCK MULTIPLIER ARE ALL 5 LPS90050-3.3
DISABLED. THE SAMPLE CLOCK IS 100MHZ & OUTPUT FREQ IS 19.55MHZ TO 19.67MHZ. N
out -+ > +3.3_19MHZ
EN
ca3s ©_©° c234
47U 410
IT L
L216 I
BEAD =
100K €237 01U-MF
C238 C239 C240 C241 C242 C243 C244 C245 C246
19MHZ_LOCK 283 coa7
20,0k 39U-PP
w| av| v 10U-X5R FUNDAMENTAL
F_‘ MODE LOOP FILTER;
I I I I c248 R254 400 Hz BW, 45 DEG
1008 100K PHASE MARGIN
= = = R256 R257 -
10UXSR 1.00K 200 U216A
21 po pLL_FLT [FB1— Loroe EFC_FUND
e TRUE DIFFERENTIAL & FLOATING CHEBY LOW PASS 1 . N
51p3 CTL DAC 52 FILTER. CUTOFF = 24MHz. -100d8 AT 80MHz. OUTPUT C249
»-»4; b4 = AMPLITUDE = +/-500mV FOR Idac=10mA. ™ IO’U'MF 165V
- — cTL_pac pi— |l
e L217 L218 L219 0] 2 Lo el
BYPASS [F5— 3301 330H 33UH 10 VCTL_FUND
MOS| 191 po/spio S Raso -CS_19MHZ LE il 1.25mA
MISO 181 A1/SDO 200 Qmos) DATA < C251 01U-MF
SRST_LFDDS 1 A2RsT pAC 42 QscK LK i
15 ﬁi pac pA——— 8 bRer SmA 2%
1 A5 N a1, 39U-PP
214 c255 R262 e
5 Lo B J wRBIscLK v215 56P 200 P RF U218 OVERTONE MODE
= 7 AD9B52AST 33UH 33UH 33UH DGND  AGND 4.99K TS5A623157DGS LOOP FILTER: 200 Hz
RSET |58 R264 R265 2168 BW, 45 DEG PHASE
FSK_LFDDS [—> 22 e = "ADFA4002BRUZ - 200 . ADTL082 MARGIN
UPD_LFDDS [ > 0 | IEVIRG R&N DIVIDERS=1 CHARGE EFC_3RD
- 1 - VI 42 R266 PUMP=1.25 OR 5mA. ANALOG R267
[ ] 402K LOCK DET. NOTE REF=VCO HERE. C258
+100MHZ_DDS LK™ VIN 4.02K SETS I-DAC TO 101 SR A— IOHU'MF
-100MHZ_DDS. CLK = . mA L
vour a6— 100K
RST_LFDDS [_>—————T1 ResET
s c260 s VCTL_3RD

GLOBAL POWER CONNECTIONS METAL FILM CAPACITORS ARE USED IN LOOP FILTERS TO REDUCE MICROPHONICS,

POLYPROPYLENE CAPACITORS ARE USED TO REDUCE DIELECTRIC ABSORPTION
u216C
420 415 485 45 4300 433 425 418 412 GND 5 85 15 ADTLO82
' ' Lo s Toos L5 Tosoo Loss Tos Lo (a2 =
+20 [ s15 [ 485 | 45 +300 [ +33 [ +25 [ n18 [ s12 = flle
3 85 15 SG385 SIGNAL GENERATOR: 19MHZ REFERENCE SOURCES.

NOTE THAT “FSK_LFDDS" IS SOURCED FROM BOTH

THE CPU AND THE FPGA. ONE OR THE OTHER Document Number Rev
SHOULD BE CONFIGURED AS AN INPUT! R273 SG385 REV C.OSN ¢

49.9

bate: Thursday, February 10, 2011 heet
T




D)

L300 L301
BEAD (SPARE TO FPGA) BEAD
+33_CPU +33_CPU 300
> a7 EXTEND POWER.ON RESET oIz
€300 ALLPST = TMS/BKPT
22U MCF52235CAL60 c301 c302 U324 3 2 TRST
20MHZ_LOCK U300 U iU DS1816R-20/T&R 5 g _PULLDWN
R301 R302 +3.3 CPU 1 -RESET_IN s TOIDSI
RN302A 100 100 = = v 257 +33 ) 1q__TDODSO!
3oL = caos_| cao7 14 1
74HCT4051PW 207220 43| Yooks Ayl o PST2 1 14 i
5 A DDATAS
20MHZ_LOCK > 13 o= 9 U302 PSTO 1 16
& ;? VEC 10 PHY_VDDA RJ45_J1011F21PNL = DDATAZ 1 18 DDATAL
(SPARE) 65 | Voot PHY_RBIAS DDATAO 19 20
(soare) 213 e Teso vore Prv X0 2 lleor mr 2]
(SPARE) MPX_SELL T 1 - +
¢ ) % MPX_SEL2 ol 1] PeseL PHY_RXP S HLEDR RXCT RJ4S ETHERNET +33 . T
-OCXO_INSTALLED X5 = TEST POINT 12C_SDA PHY_RXN 5 2
-RB_INSTALLED X6 VEE PHY VSSA X GND CONNECTOR =
4 X7_GND EXT_MOD_ovLD [ >y 51 RQ1L* PHY_VSSTX X GND (TAB UP)
KEYPRESS :gg; PHY_VSSRX ) ‘:; gmg ACT: LEFT LED (GREEN) BDM CONNECTOR
U303 41 . - LINK: RIGHT LED (YELLOW)
e T4051PW CONFIG_DONE 1 1RQ#: voor HIZ—5 ey n
1 o 45 INIT_B IRQS* ACT_LED TR LED -LEDL  GND
DET_EXT_10MHZ X0 vee PWR_IRQ 191 |RQe* LNK_LED (B2 ~ 10 an
m Q Cl o LEDR  GND
g 56 rg7 81 4x10K
DET_OPT_10MHZ X1 -EN B0[0:7] IRQT SPD_LED
gt 5] N SPDLED [ PIE_A: 1302 c308 = +33 . s TDOIDSO
VCTL_100MHZ VN oA T MPX_SELO 101 |rqs* COL LED -8 Lall Y BEAD p TDVDST
— T o MPX_SELL ETY - PIE_A: NEW ETHERNET CONNECTOR (WITH TAB UPY) ~TRST
VCTLZFUND x4 e MPX_SEL2 5 1RQY* RXLED PEA 308 AN
VCTL_3RD Xs  C 5 = —2 IRQ10* TXLED 27U150v BEAD €309 A
VCTLIGHZ 433 CPU IRQ11* GPiB_A[0:4]
4 ¢ 9 _A[0:4] #33
VCTL_4GHZ 2 RQ12* PSTO RESET IN
IRQ13* PSTL %/\/\,—Eﬁ
R303 122 IRQL4* PST2 2300 1w 32 m,,z PULLDWN
1.00K RIS colprire MPU. PSS CEM-1203 U306 4
TEMP 300 > 13 o 1 c310 220 DOATA SNG5LVDS2DBVR
800 ",
VDDPLL DDATAL +25MHZ_CPU
EE?MEGNHZ AN Ty MPX_SELD ca12 25MHZ XTAL DDATA2 25MHZ
C 25MHZ_ "gp ] P
. X3 A MPX_SELL 220 47| EXTAL DDATA3 25MHZ_CPU CLOCK FOR CPU
OPTL_MPX xa B Y MPX_SEL2 VSSPLL
I_SNIFF xs cl - - ALLPST AND GPIB PULL-UP FOR SPI
Q_SNIFF X6 VEE TRST*
OVLD 110 CM 47 oo £ 4 BEA VDDA TDOIDSO
10 L304 BEAD 2 Ve OIS
2 Ano CON*
21 v TMS/BKPT
U307 201 Anz TCLK
AN3 JTAG_EN
TLV2371DBVR 100MHZ_LOCK ——851 Ana suzz
19MHZ_LOCK B85 Ans GPTO
OFFSET AND MULTIPLY THE i aa | NG o UPE LRons.
MULTIPLEXER OUTPUT. R306 - 95 | ypr GPT3 - 33 ’
10.0K 96 | Vasa
ADC_OFFSET PWNLPTOO ps syne  WIRE-ORd NOISY SPI DEVICES: THESE QUIET SPI DEVICES: THE SCK AND
ANALOG 28 | synca PWM3/PTDL FSK_LFDDS WITHFPGA ||\ e DEVICES ARE TOLERANT OF c314 C315 c316 MOSI TO THESE DEVICES ARE
MULTIPLEXER 27 Synce PWMS/PTD2 L | DATAAND CLOCK NOISE FROM v w o GATED "OFF" WHEN NOT USED.
CONTROL pwhzpTos 14— ENDSP 1 9 THE SPI E
sl = = =
ADM3202ARUZ MPX_SEL2 TINS — s = —
MPX_SELL TIN2 SPICSO [ Hag W@ O oAme ol SLPDRESS A W -CS_20MHZ
& 2 TNy sPI_Cs1 (-8 8 S 1[4 -SPARESPICS us10 8BS Vil CS_100MHZ
cs19 |lav MPXSELO 2 1o Shioes [aa S Ao s FPGA M25PE20VNINGTP Z Lol Py
X 40 % ‘s LFODS —SPsck  vee N B Saonz
-RESET_IN SPLcs3 y3 Cs | Y3 -CS_
- 24 RsTi: " —;L Gl ya it -CS_RFDDS ——>21spl  RsT 8461 Ya AL -CS_4GHZ
c1+ c1- 25 RSTO* SPISCK 32 22 Y5 [ 1_-cs_FLasH 4} SDO  WR 2A 5|0 -CS_RFCTL
- v+ vee TEST spiout (32 —4{GB2 ¥ S ERONT qcs  oNp [A—p G2B 2 Y62 -CS_OPTL
bouT oin 12 UTXDO & RTS0 ARE OUTPUTS 311 G1xo0 SPIDIN ° v CS_MISC o v CS_DAC
14 11 -EN_SPI 2MB SERIAL FLASH
DOUT DIN > RTSO UTXD1 S U308 300
[2a—csop
. roUT 12 ] 0] oo Ale: [22__rocpiB 74LVC138APWR 74LVC13BAPWR
3] RN RouT & [ "URXDO0 & CTS0 ARE INPUTS et [ WR GPIB -
64
& @ e 0] vss URres o0 (SPARE TOFPGA— s
| caar  cazo = 15| Veex Uores 8L 1 R313 100
424 vssx2 URXD2 (82— < |RXD_RB T ‘ QscK Qsck
cazy 1u UART FOR RUBIDIUM TIMEBASE. R34 100
= = = = (SPARE TO FPGA) Qmos!
6
REAR PANEL E— us12
RS-232 SERIAL +33 74LVC2G08DCT
INTERFACE vas caz pS s s
= ISOLATES QMISO
CONFIGURED -RESET
ne — SNG5LVDS2DBVR FROM NOISY MISO.
L307 Caza C325 Caze C327 +OVLD_IO us14
. BEAD ETT R TV TR Y] ! 1302 74LVC1G125DBY
+ HEAD9
-OVLD_IQ +33_DISP <lomiso
SCK HEADER TO FRONT PANEL DISPLAY
hé%S‘FRONT AND KEYPAD. THE FRONT PANEL IS AN 74LVC3G04DCTR
[ —CSFRONT 4| ,
La0 B SPI DEVICE. -EN_DISP IS ASSERTED TO
BEAD c3z8 e TURN ON THE DISPLAY. -INTENSIFY IS Sck
+33 “INTENSIFY ASSERTED TO HIGHLIGHT THE MOST SCK
-RESET g7 o OVLD_lIQ_CM EN_DISP SELECTED SEVEN-SEGMENT DISPLAY. MISO m?s%‘
U a1 {TO DETECT OPT 3)
a5 ) R3LL cazg T35 < 5D
BD[0:7] U318 25MHz g a8 10.0K EY)
20 1
0 PIB_BDO SEL_EXT_10MHZ
2 ;1 8 8 A8 9 AB z L -DAC/PLL_20MHZ
787 S A7 o) 2 = SEL_OSCL
v bl e 44| D2 ieeE4ss2 INTERFACE  DIOBN 4 SEoecs
) 15 1 ga a8 46 | oy 0 T SEL_OSC3
5 RENN
1654 e ra ke TNT4882BQF66 ) 3
3 1] 53 o 7EH ND‘;S:“ AL REAR PANEL GPIB 7 (SPARE > -EN_CoMP
7 18 | gy AL D 01 57 NRFON [-& CCOMPUTER INTERFACE L300
11 [aa—
s 6 JomnT OO e GPIB CONNECTOR_6 BEAD €331
74LVC245APWR-FLIP i a9 o OCTAL 12-BIT DAC FOR 24 BITS OF DIGITAL OUTPUT
5V TO 33V LEVEL 7 o1 SRON |28 ANALOG CONTROL ARE MAPPED AS AN SPI
TRANSLATION i 6 lp DEVICE (-CS_MISC)
»—5-p13 KEYCLKN 28— RST_LFDDS
§ *—21p14 Q H—x 44 ADC OFFSET SRST_LFDDS
*—21 p1s KEYRSTN 00 B <o o949 VA F2———ADC OFFS SRST_RFDDS
ve 3——f CAL_VCXO STOP SHIFT CLOCK TO RST_RFDDS
e 12| ADDR4 DeAs X ve H— CAL_OPT_TB PROTECT SHIFT REGISTER INT_IQ_MOD
A2 15 | ADDR3 DRQ 32— VD Jl\ BB_OFFSET CONTENTS WHEN THIS SPI -BBIRF
A1 3] ADDR2 FIFO_RDY [30—x VE [ I_NULL PORT IS NOT ENABLED.
ADDRL REM 28X cs VF Q_NULL
SCK !
A015 1 AboRO TRIG 24— 8MOS\ 85 sck VG 4 EXT_THRES 133
2 3 QWoST g 15 5
Lo.omB 51 csn abes [ea = = o 556 [ 10X (SPARE)
[ %52 ABUSN TADCS 21— EEER 3 orsocen— MOS!
_RD_GPIB = 221 BBUSN BBUS_OEN [—-—X Mosi
WR_GPIB a_| RON ABUS_CEN % NOTE: LTC2620 SDO
- WRN -SERIAL_SLAVE
as 1rq o T RovL MODE 1208 DOES NOT TRI-STATE. OT Mo
INTR DACKN [3—x scK BOOT M1
BURST_RDN [—31—x {321 BOOT_M2
R 4 ano Swarn 74LVC2G08DCT ACHDC_EXT
| 1 GLOBAL POWER CONNECTIONS,
GND —_— —
5V TO 3.3V LEVEL GND NG
TRANSLATION GND GND 420 15 485 45 4300 433 +25 +33_DISP
U323 AND POLARITY fv pv = T4HCS95ADT
74LVC3GO4DCTR +20 | +15 [ 485 [ 45 +300 | +33 [ +25 +3.3_DISP
cocoocogoocs
INVERSION. GND 22222292222 oNd
GNo 55555566655 ond
= .| = 418 412 GND 5 85 15 433 CPU [Tite
g SG385 CPU, SPI, LAN, RS-232, GPIB & DACS,
w8 [ 12 = +33_CPU
5 85 15 fSize | Document Number e
c | seassrevCDSN c
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>0L_DAC_STB
DATA FOR MODULATION OUTPUT ODAC[0:13)
>>0DAC[0:13]
DATA FOR RF LEVEL CONTROL VL DACI:13] L oAco3]
DATA FOR IN-PHASE MODULATION OR BASEBAND LEVEL IDAC[0:13]
~>IDAC[0:13]
DATA FOR QUADRATURE MODULATION OR DOUBLER LEVEL QDAC(0:13]
- > QDAC(0:13]
SYNC_CLK {__>i0_pAc ST
SYNC_CLK e
PDCLK DDS MODULATION DATA MD[0:15]
e DDS CONTROL BITS el
'CC_BANK2 RFCTLI0:6]
= - RFCTL(0:6]
CCBANKL Ll kLl lalskkyble >
GLOBAL POWER CONNECTIONS CC_BANKD 2 BEBBBEkEL o Beill BEEEE s
VCC_AUX g CRRRERRERRRIRR éégé +33 1400 \BEAD .
- N U400 v 1
w20 415 485 J444
Lim Lass Loss T,ﬁ k| o EEERREEEEERREEE EEEEEEEE S cio T cion
XEXXXXXK O OO0 et N oo cmooo000 0000000 woooooooo00 e A 3| vee = =
22222222 9999 99dd" g'd'dld’ 9'g'dd’ a'a'aa’ W' u'olalZlalZla'Z'a Zle Za u! Sa'z'a'Za'Zla'Za ! z A a2 BYTES
335058588 0003 3900 3899 9099 = & L8ERRAREEE558Y gc52238558y oz - a—w
+300 433 425 418 SCCCCCCS 5888 R888 £888% £85% 2 za222222220202 83933333338 3 A Q
L 5 5sg0oooo00'00'es 200 00005, ] A e
+3.00 +33 | +25 | +18 VL DA a oz z El z 52 A 18 :g 10 2 D0
3T 2 haf 8 n} [5}8
A BANKO 33 =) o S i A A8 101 H—Fr——
DACS pp | O-H02°3 udo1 Q0o [ = o A 5] 4% ey r— N
+12 5 85 -15 DACS p3 | 0100 XC3S400AFG320 A 38 ]
DAGE o 10_L03P3 i Laan 1 -EL A S Au 104 (38
112 DAGT ] I0_L05N_3 Fm T e — - — | 1P_Ls2p_IVREF 1 [ELL o A12 105 (-4
S SR BAG 10_L05P_3 1P_L28N_1 o A13 106
VL BAGY o 10_LOGN_3 ! L402 | 1P_L28P_ 1NREF 1 - & 2 ns 107 44—
LVLDACO g4 |
GND AC1O 10L06P_3 | +33 VCC_BANKO | P L2aN 1 [t A 25| A18 108
Vi DAGTT = I0_L07N 3 < = L2 1 [HLA AT A6 109 H2—p——
LVLDACTI | 24
ACIZ o4 10_LO7P73 | BEAD 06 | 1PTL20N_1 3 Alo AL 110 34 5\
Al 6 |
AT G | ioros | ‘ 1p_L20p TRER 1 |12 Al9 Mslou !
[A20 g
ODA £, 10.L09P3 o 1P_L16N_1 HK1dX A19 1012 H8—F5——
ODAC £ (0_L10N_3vREF 3 | | P_L16p_1 13X 1013 H—F7——
ODAC 21 10"t10p 3 | = | IP_L12N 1 (L8 1] 1014 35—
ODAC 1 107LuN"3 L403 IP_L12P_1VREF_1 [-M185% N 1015 [H5——=—
e 10_L11P_3 ! VCC_BANKL | IPZLOBN_LVREF_1 [F-L4 DNU
T ‘ T Coapt [
o0 —H24107113P 3 ! 1P_LOAN_LVREF 1 45
ObA —14 1071 14N 3ILHC LK1 | BEAD cio | TP toap RISX "
ODACT *—H34107114P 3L HCLKO | o | 10 L3IN_1AZ5 [BIIX ppy 2 o BHE#
—opacz "]
SDACH 10_L15N_3/IRDY2/LHCLK3 ‘ ‘ 10_L31P_1/A24 23 1 wer BLE#
_ODACB | [ A5
10_L15P 3/LHCLK: 10_L30N_1/A23 CEL#
_L15P _L3ON. A2
e E— NS | BYPASS CAPACITORS FOR L404 | 10_L30P_1/A22 -1 T 12 ce2
—_ODACI0 4] [ews AT
10_L17P_3/LHCLK4 FPGA POWER PLANES VCC_BANKZ 10 L29N_1/A21 777 AZ0 ves
!
ODACLL K21 107U I8N 3ILHCLKT | | 10_L29P_1/A20 AT vss
—opacit o] [
Soree 018> TROY2ALHCLKS | SoAD cata | 10 127N 1/A19 [ ——7r——
_ODACL2z 15 [ois A8 =
SPARE LINES BETWEEN CPU AND FPGA ODAC13 10 L19N 3 | 10 L2710 UALS 718 ATT CY62167DV30 TSOP-48
0-10p 3vReF 3 | 10_L26N_1/A17 ,,
m ow F16 16 16MBIT (IMXIGBIT) SRAM
M2 10 -121N"3 | | 10_L26P_1/A16 F——
-IRQ7 M 107 121P 3 = 10 025N 1 PR peeqye +33 1405 ABEAD
TIN3 by I0_L22N 3 | L406 | 10_L25P_1 Jﬁ—'m A5
URTS: AOCT P10 1223 | VCC_BANK3 | 10_L23N_u/ATS (15 AT U402
ADC— 0"tz 3 BANK 3 - 10_123P_u/A14 =14 A3 A0
ADC— ] 10-L2373 | BEAD c420 | BANK1  |O_L22N_wA13 oo AT AT A0 vee
ADC B2 10"(25n"3 | | 10_L22p_uatz - —rs 7 AL vce
ADC Rl 107125 3 o 10_[2IN_1 RFCTLT X I a2 veeQ
[eiz — RFcTiz ]
ADC. N3] 'O_L26N_3 | | 10_L21P_1 AT vy A3
ADC 10_126P_3 10 L1oN_UATL AT — A4
A T2 10 127N 3 ! Len ! 0 L19p_1/A10 (18 2 ns
X S 107t27P 3 | 125 Vee AUX | 1EN URACLK? [HIX geeig &7 A6
A e ] | o | 10_L18P_UIRDVURHCLKs A —prerrs X 2 a7 DQo
ADCID N8 io_r20p 3 ca20 L17N_LIRHCLKS (K13 RECTLT X 201 ag DQL
ADCTT B34 10-130N"3 | | 10_L17p_1/RHCLK4 (1L RECTIO T L DQ2
10_L30P_3 10_L15N_T/TRDYL/RHCLK3 Al AL0 DQ3
ADC.{0:11] w2 | 01 ! o | L15P. 1RHOLK2 <185 A A1 DO4
ADC_[0:11] - *U107131p 3 | | 10_L14N_1/RHCLK1 (KI5 = A12 DQs
>—HI1 |p 04N 3VREF_3 | | 10_L14P_RHCLKO (18 A A2 A13 DQ6
>80 1p7 04p73 12 vee INT 10 L13N_1/A9 A ATE o] Al DQ7
>—H51 1p| 08N 3IVREF 3 | | 10_L13p_1/A8 M- ~—77—————— RIS Al5 DQ8
X—HE4 157 ogp: | 94 | I0_L1IN"U/A7 [ X ATT Al6 DQ9
%621 |pT 12N 3 10L11P /A6 L = ATE e DQ10
%634 pT12p3 | 01U | 10_L10N_1/A5 [+ gy RIS A18 DQ11
SR
%—K84 1p7 16N 3 | | 10_L10P_ /A4 [ 3 50 A19 DQ12
204
JTAG *—151 pTL16P 3 = 10_L09N_u/a3 [HAL = AT A20 DQ13
3400 L8 1pTI20N 3 | | 10_L09P_1/A2 v A21 DQ14
VEADS LI 1pI20p 3 | | 10_Lo7N_uvRer 1 B8 T A22 DQ15
23 |
M P 20N 3 T0_L07P_1 A24 A23
fwg 56
RNA0OA 100 TMS M3 p7124p 3 | | 10_LOGN_L A2
S Nie 100 M5 171 28N 3 | 5 10-L06P_1 IS 1
RN400C 1000 *MoipTigps e 10_tosn_1 S8 2 rett
P ——RNaoip TR X4 |57 3N 3IVREF_3 10_Losp 1 B AL VPEN sTs
[4RN400D 4 A A~ 5 4x100 %—B54 pT32p 3 BANK 2 10_Loan_AL B ) "
5 133 ° 10_Logp_v/a0 1L 2 oe
I —
M ek o 8 10_LG2N_1/TDCo (- 5 WE
I o wan @ s 10_L02P_1/LDC1 BIYE#  GND
A El4 ) o o 2¢dfzeny ¢ -3 o 2 10_LoIN_1/tDC2 (—H—) A0:24] 144 ceo GND
L——— G 9~ o 33353333 8 3< L Z8 1G_L01P_1/HDC CE1 GND
vec AUX g | ca 22Ra338 83 o~ 1w0Q3003000 O 35 o5 o 3o LOLP
17| PRoe-? gE0s22 22 Q8 8000000000 = g 82 Go oo cE2
SETT TR oo S o oy e o0 8 Qo o & SN R N RS 8 & oo &8 o o &S o 8 QR e
-RSTIPROG_FPGA [ >— 6+ ﬁﬁ— SUSPEND Za'zla'z'a'z'a'z'a'2'a 'z 'Z'a 'z ' 2'a ' Z'a ' 2'a '2'a 'Z'a ' 2'a 'zl '2la ' 2'a ' 2'a ' 2'a ' 2'a '2'a '2'a ' 2'a ! E26F32013D75-872335
EER Rt I R R R E A L R LR R R R R R R A 32 MBIT FLASH
U403 = 00000000000000000000000000000000 3‘3‘9‘9‘333339‘3‘3‘9‘9‘3333Sj‘j‘j‘j‘j‘jjj3‘Sj‘j‘j‘j‘j‘jjjjﬁﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁﬁﬁﬁ -OE_SRAM (A22-A24 NOT USED)
RO QRO QRO RO 1222
SNTALVCIG3ISTDBVR 5555060606060606060606060600000000000000000 200000000000 0000000000000 000'0o'o'o'o'o'o'o'o’o’o’d READY/-BUSY.
TRANSLATE LOGIC LEVELS TO 25V. g4 JIIddId993399993 EEEEEEEEE] ~CE_FLASH PULL-UP REQUIRED)
Efd EEREERE EEEEEEEEEEEEREE! EEREEEE R ~OE_FLASH
WR_MEM
N.C.s (ON XC3S200A): E13, N7, P14
g -RESET [>
BOOT_MO ko b <[ 2l DA ool (22l ezl
So0T M BBl (58 5[5 | 25138 (25881318
- D05
BOOT_M2
1 WIRE-OR WITH CPU PIN)
“010" FOR BPI BOOT MODE U404
FSKCLFODS
111" FOR SLAVE SERIAL MODE SN74LVC1G3157DBVR
AND "101" FOR JTAG MODE. QoG boNE +33 3 | +33
EXT_TRIG ULSE_MOD_ouT = -CS_SRAM
EXT_MOD_OVLD ; ; ez g
+RF_BLANK
~25MHZ_FPGA
+BB_BLANK
-BB_BLANK AL—L
B = b -BYTE_MODE 133
PDCLKIE I 1w v 1w v
SECOND SPI PORT FOR USE AFTER
BOOT SO AS NOT TO INTERFERE +33 U405 = c437 c438 c439 Ca40
WITH MEMORY OPERATION. U406 U408 SN74LVC1G3157DBVR
74LVC1G125DBY 74LVC1G125DBY
sck > V|
0o L MISO
e
6B 4 g
~ = [fite
vosi > SN7ALVCIGAISTOBVR G385 MODULATION PROCESSOR
osFron > fSe | Document Number e
SERALSLAVE > SET LOW FOR SLAVE SERIAL LOADING VIA COLDFIRE SPL -SERIAL_SLAVE C | SG385 MOTHERBOARD REV C.DSN c
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RS01 us00C C500
INPUT LIMITING R500 OPA2354AIDGKR .1U
D501 10.0K D502
1.00K BAV99/SOT BAV99/SOT
D500 ADC FOR EXTERNAL MODULATION INPUT. SIGNAL -3d8 BW IS 1MHZ (-120d8 FOR
€503 MMBZ5222BLT1 >10MHZ) SAMPLED AT 31MSPS AND UP SAMPLED TO DDS AT 125MSPS OR 250MSPS.
D503 +/-2.5VDC POWER FOR +33 o
MMBZ5222BLT1 DUAL OP-AMP AND MPX.
500 R502 L500 u
BNC_PAD 49.9K D504 ERE T \] BEAD
} 1 RS03  10.0K BAV99/SOT 14N C505 L502 C506 US04
! TR Us03 BEAD 1U ADBIBIARMZ ApC [0
507 EXT_TRIG SN74LVC1G3157DBVR 220 (TERM) o8 o .l ADC_[011]
Z 2
1 9 Vs = T509 RS51 0 \S/(E:x‘SE ’é% 14 ADC_0
2.7 US00A R548 1MHZ, 5TH ORDER, 200 OHM, o IS o
ADC
OPA2354AIDGKR 13 BESSEL LOW-PASS FILTER. R506 R
Lo 18P 100 2| REFH D2 ADC
EXTERNAL MODULATION INPUT R505 | wsos . o0 | L 4] e 03 A4
REAR PANEL CONNECTOR) 49.9K ISR +IN D4 A
NALOG INPUT: +/-1V (2Vpp) R549 R550 200 10UH 22UH : 1 N D5 19—
DIGITAL INPUT: THRESHOLD = +1.0V REFL 0 [22—4
L =y D7
1.00K 499 C515 ps 24— A
R509 220 9 ey Do |25 A
EXT THRES EXT MOD AC COUPLING . R510 T e o30 |26 ADC T
- HIGH PASS FILTER AT 4Hz. 100K OE D11 ADCOF
e B LD
-EN_CoMP[__> 517 = cs18 Z:gN OF EXT_MOD_OVI
= BEAD 1U-16V 1U-16V N oeno
RE-SYNCADC CLOCK  C519
25 Zin (AD8131) = = =
1125 OHMS
1 EXT MODULATION AC/DC COUPLING CONTROL BIT. SINGLE-ENDED MODE=TWOS COMPLEMENT
MAX SAMPLE RATE = 40MSPS
INPUT RANGE = +-1V DIFFERENTIAL H
PDCLK/8 >
5
CLEAN-UP PULSE FOR REAR PANEL OUTPUT.
+33 c520
Uso0s L506 U
SN74AUCIGT4DCUR 33 BEAD cszz o
PDCLK =
PDCLK 1MHZ BESSEL LOW PASS FILTER Uso8 R513 ADB130ARM
AD8131ARMZ R514 500 100
Us09 L507 L508 499 +
DACS672AIPFB  BEAD BEAD VNV BNC_PAD
ODAC[0:13]
ODACI[0:13] }I—l c523 c524 R517 REAR PANEL
ODACO cs25 R516 > 1000P 6800P 536 MODULATION
ODAC Ty ne over s | 499 1509 R518 Us06 OUTPUT (2Vpp)
ODA 1216 1 6.8UH 499 PULSE_MOD_OUT SN74LVC1G3157DBVR
FAST (275MSPS) AND HIGH ODA 1 b2 MODE U
RESOLUTION (14-BIT) DACS ARE 09': 10 py Jcsza Cszl(\i.l i
USED TO PROVIDE RF 2 PiTs AvDD |4 HoLeRa0
BASEBAND LEVELING, AMPLITUDE AC P1 1510
MODULATION, A MODULATION ODAC! PLT GAINCTL R521 6.8UH
WAVEFORM OUTPUT AND N_ODAC: 65 ';i—g 29.9 c529 €530 R522 5 219533 595294
BASEBAND SIGNALS FOR N — o fas 1000P 6800P 536
ARBITRARY 1/Q MODULATION. 21 pm1 . 512
N\ iz > L
\_ODACI3 1] PL12 " BEAD ©531
PL13 R525 1y
17 1MHZ BESSEL LOW PASS FILTER U510
18 | WRL RISET VN ADB131ARMZ R526
LVL_DAC[0:13] CLk1 49.9
LVL_DAC[0:13] S e 200¢ > RE_ATIN +-RF_ATTN ARE USED TO LEVEL (OR
A 36 9 I_Z_t/cm - AMPLITUDE MODULATE) THE RF ON THE
AC as | P2 2 €532 €533 R528 > +RF_ATTN FRONT PANEL N-TYPE CONNECTOR
AL, 20| P21 40 R527 > 1000P 6800P 53.6 -
A 22| P22 2 499 1513 R529
A 2] P23 6.8UH 499 R530A L]
A 2 P2 " 410K
A A pes R2sET [ s34 N N 5
A o | P2-8 L515 U RESISTIVE DIVIDERS
AC e BEAD o,  PROVIDE +-25VDCBIAS
X > L514 F
RE-SYNC DAC CLOCK LYEDACY ralex] REFIO Rsal Saom FOR ANALOG SWITCHES.
ACIT P2_10 49.9 C536 €537 R532
2.5 ACTS 4| P21 1000P 6800P 536 Zin (ADB131) = 1500 =
ACLS a sg{é OHMS DIFFERENTIAL
20 Us12
OL_DAC_STB +—q PR vee B 20 wrz AGND 7AHCTAOSIPW
D CLK2 5
LSS % ohix DGND vee H——
csa p—=EqcL o[t SLEEP DGND X
v {_>-BBRF_25V
WY Us11 = = TRANSLATE LOGIC LEVELS -
SNTAUCIGTADCLR FROMIOISVTO 28112.5¢ z GLOBAL POWER CONNECTIONS
6
ACHDC_EXT
T [SBA/AROFD % vee bz 5 420 415 485 45 +3.00 433 425 L8 +12 GND 5 85 15
o +3.3 GND +20 +15 +8.5 +5 +3.00 +3.3 +2.5 +1.8 +12 =
125MSPS ALTERNATES: DAC2904 (TI), +3.00 . 1 csm 5 5 15
ADO767 (ADI) AND DAC1401D125 10MHZ BESSEL LOW PASS FILTER
(NPX), Us13 L516 L517 =
DACS672AIPFB  BEAD BEAD Ls18
— IDACI0:13] BEAD C542
IDACIO:13] C540 Ccsa1 R534 R535 k) Us14 RS SOURC
IDACO 14 ovoD C543 R533 > 100P 680P 536 10.0K Us1s —>-INT_iMoD +-INT_IMOD IS THE INTERNAL ARB SOURCE
TDACT 13| P19 16 | 49.9 L519 AD8131ARMZ R536 10 T FOR THE IN-PHASE COMPONENT FOR 1/Q
TDAC: 12| P11 pvbo ¢ 1 68UH 253 0l o [——>+INT_IMOD. MODULATION.
e TH [ MODE ﬁ Y e -
AC: .
e ] 4 ?544 3 > 88 LeveL +-BB_LEVEL ARE USED TO LEVEL THE
DACH 8 |p-2 AVDD 1 6) 70 l - OUTPUT ON THE FRONT PANEL BNC I
AC = 0) L520 ©547 R537 1l 4 " TYPE CONNECTOR
AC 5P GAINCTL R538 68UH 153 Cs48 {_>+BB_LEVEL
N AC 5| P8 499 Cs45 Cs46 R539 v
DACIO . 680P 536 =
Clo 4]
N PI710 1 48 100
DACT 24 P11 4
DACI3 1| P2 - THESE ANALOG
P13 RS540 SWITCHES HAVE Ron=5
17 +0.5V COMMON MODE ON OHMS & VERY FLAT
e | SRt RISET ﬁ }_4 THESE DIFFERENTIAL OPERATING ON +- 2.5V
QDAC[0:13] SN 200K OUTPUTS (FOR COMPLIANCE 850
QDACO 36 {p o o |22 10MHZ BESSEL LOW PASS FILTER B +5 WITH /Q MODULATOR) i)
o ol
A 34 | oo 40
AC: Y zg,g -2 L1522
AC: = BEAD 553 Us16
AC s RoSET (K Rrsa1 S 100P 680P 536 Us17 0 T - SOURCE FOR THE QUADRATURE A
QDAC o | P2 499 L523 AD8131ARMZ R543 \Bu I [ >+INT_QMOD  COMPONENT FOR 1IQ
ggﬁ 8 ::g,; €854 68UH = 453 1 MODULATION.
——=5x P29 REFIO —43—+ h 1
RE-SYNC DAC CLOCK SBACT? o P2_10 = 6 ”/‘fﬁﬁ > 08LLEVEL 051 L ever s useD To LeveL THE
+ - 4 4-8GHZ OPTIONAL REAR L
25 QDACIZ 4| P2-11 i) 1 [>+DBL_LEVEL PANEL
QDACI3 23 | P2-12 L524 cs57 R544 - DOUBLER OUTPUT.
P2_13 R545 68UH 453 GS
2 20 499 555 556 R546 R547
1Q_bAC_STB oRoves 19| WRZ AGND 100 680P 536 2.00K v v
PDCLK
Lpck  Qpi—x DGND e
559 qer SLEEP DGND SG385 MODULATION ADC & DACs
U518 =
0 SN74AUCIG74DCUR
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H 4 3 2 1
+BB_LEVEL T
-BB_LEVEL
BB_LEVEL IS USED TO LEVEL
R600 R601 THE FRONT PANEL BASEBAND
499 49.9 OUTPUT (ON THE BNC)
DURING FREQUENCY
NOTES ON INTEGER DIVISION BY DDS: THIS DDS PROVIDES THE REFERENCE SWEEPS,
FREQUENCY TO THE RF SYNTHESIZER PLL AND SO IT IS CRITICALLY IMPORTANT THAT
THERE BE NO OUTPUT SPURS OR IMAGES. DDS SPURS AND IMAGES DISAPPEAR (THEY ‘f@ggp
COLLECT TOGETHER AT THE FUNDAMENTAL OR ITS HARMONICS) WHEN THE OUTPUT
FREQUENCY IS AN EXACT INTEGER SUB-MULTIPLE OF THE SAMPLE CLOCK o
Us01
FOR A 32-BIT DDS, 360 DEGREES CORRESPONDS TO 232 = 4,294,967,296 IN THE PHASE L600 LP3878-AD) f2=50kHz
ACCUMULATOR. INTEGER DIVISION IS SIMPLE IF THE INTEGER IS A POWER OF TWO. M8 a [\ our 3
FOR EXAMPLE, TO DIVIDE BY 16 ONE WOULD USE A FTW (FREQ TUNING WORD) OF -sp
4,294,967,296 / 16 = 268,435,456. HOWEVER, TO DIVIDE BY 10, THE FTW WOULD BE BEAD ADJ  BP 605 R604 603 coa1
GND PAD
4,204,967,206 / 10 = 429,496,729.6 . SINCE THE FTW MUST BE AN INTEGER THERE WILL BE Cco04 C606 12.1K 4.70/50v 470550V
ATRUNCATION ERROR OF 0.6 BITS PER SAMPLE CLOCK AND THERE WILL BE SPURS IN 470150V 330P RF FREQUENCY REFERENCE: FOR CW RF OUTPUTS BETWEEN 62.5MHZ AND 8.1GHZ THIS DDS SERVES AS THE RF
THE OUTPUT. = = u = = SYNTHESIZER REFERENCE BY DIVIDING THE INPUT FREQUENCY BY AN INTEGER TO PRODUCE OUTPUT FREQUENCIES
TO FIX THIS (IN THE CASE OF DIVISION BY 10) THE DDS WILL BE PROGRAMMED TO USE = EEL"E’;E:‘EQEg:éﬁgﬁclvo%:i::g;;z%‘i:ﬁézifs:g;E m::uETMODUL“ED BY THE MODULATION PROCESSOR TO
AFTW OF 429,496,729 FOR 9 SAMPLE CLOCKS AND A FTW OF 429,496,735 FOR 1 ne0s
i’:;”:;i&g;:goc‘sgcigﬁﬁgi’g%:gs?ﬂi?g&gf;@gg:i::’;ii:EEE’Q;EARTSR 100K BASEBAND SYNTHESIZER: FOR OUTPUTS BETWEEN DC AND 62.5MHZ THIS DDS DIRECTLY SYNTHESIZES THE OUTPUT.
THE FREQUENCY, AMPLITUDE AND PHASE OF THE SYNTHESIZED OUTPUT MAY BE MODULATED BY THE MODULATION
PROCESSOR ON PAGE 4 OF 8.
Le01 L602
R607 608 BEAD BEAD
+3.3_19MHZ > I 10U-XER
ce17 100K R608
w o1 L604 L605
R609 c620
10.0K 4.70/50v
oo BEAD BEAD
1GHZ_LOCK 10U-XER .
+12V, 30mA ) ) ) ) ) ) ) )
L606
BEAD ALTERNATE
BASEBAND $—5 DVDD_110(3.3) AVDD(3.3v) [—LA—9
-CS_1GHZ co33 OKHz (B;ANDAV;‘DTH‘ coa2 BLANKING. a6 D\/DD:IIO§3 3& Avooga 3\/% e
QMOSI pot 62 DEG PHASE gy $—45- DvDD_II0(33V)  AVDD(3.3V) [5—4
pitoh MARGIN. »—{ h osK > $—281 DVDD_II0(33Y)  AVDD(33V) Hl—¢
’ ¢—211 pvDD_I0(33V)  AVDD(3.3v) [FBE—
19MHZ_REF > R612 R613 = >—ﬁ~ DVDD_I/O(3.3V)
100 357 R615 4 s c636 DVDD_IO@33V)  AVDD(L8V) R614
01U-ME 100K 1 10P 64 AVDD(L.8V) 20,0k BASEBAND OUTPUT: DC-62.5MHZ.
! ovooa.8n AVDD(E) RF REFERENCE: 20MHZ TO 100MHZ.
EFC > DVDD(1.8V) AVDD(1.8V)
12 RF DVDD(L.8V)
;EEZ‘H le016 %ﬁfim: coa7 4]y Desoio012 DVDD(1.8V) iout A ansﬁmc
TINMF 000000000 D DVDD(1.8v) 1ouT DDS_DAC
10p DVDD(1.8V) . fe]
¢ R619 = c638 60 | ok DAC_RSET
49.9K
PLL_LOCK [H—x
=1, N=¢ = TUNABLE 1GHZ VCO —20 ReF_cLk PLL_FILTER -2—X
ce39 R=1, N=51, Icp=5mA (ABOUT 1.05MHZIV) a1d REFoLk R620
100P & e 200K
MULTIPLY 19MHZ REF BY . —>ver_iehz Do aa | NG o
51x TO ABOUT 1 GHz Cé40 44 150 NG F2—x
100P VN et UB0SA NG s
R621 42| D% ApootossvzREEL N [Ta7 =
10.0K TUNABLE 1GHZ CLOCK IS = TH NG
PHASE LOCKED TO 51x THE 8| b 32-BIT DDS NG L TP600
19,0000 MHZ FREQUENCY D6 NC (8 -
REFERENCE. o —351 o7 NC F2x
= M 08 NC 00
m—
T D10 SYNC_OUT+ F—x TPE0S
> 2 b1 SYNC_oUT- H8—x PAD
3 p12 SYNC_SMP_ERR [12—X B
) s PDCLK
5 £ o1 POCLK [ —sore TR BPDCLK
D15 SYNC_CLK 25 - SYNC_CLK
REFCLK_OUT
*—I sync_in+ 1/0_UPDATE 32
MD2 ! |
P >—E synCIn- RAM_SWP_OVR P60
MD[0:15] RFCTLO DROVER
, RFECTLO 59 |
MD[0:15] > L) RFCTLT 49 | 0 %6
F1 AGND 25
RECTL[0:6] RECTL2 AGND
, RFECTL2 54 |
RFCTL[0:6] > L3 PROFILED AGND 88
RFCTLS g5 | DROFILEO oo TPG01 TP602
RFCTL2 RFCTLA o
rsoa PROFILEZ AGND L2 PAD  PAD
RFCTLS AGND [+
—RFCTIE 2 DRCTL AGND
_RFCTE 43 |
DRHOLD AGND [
ﬁ TXENABLE AGND
EXT_PWR_DWN H
Ls% XTAL_SEL DGND =
SRST_RFDDS I lio_RESET DGND
RST_RFDDS MASTER_RESET DGND
s DGND
Mos! > SDIO DGND
—=22 spo DGND
SCK —821 scik DGND
-CS_RFDDS —0g cs+ o DGND
&
UPDATE >
~>MIso
A
GLOBAL POWER CONNECTIONS.
420 415 485 45 4300 433 425 418 +12 GND 5 85 15
w20 [ 215 [ 485 [ +5 +300 [ +33 [ +25 [ +18 | 12 L,
5 85 15
Document Number Rev
SG385 REV C.DNS
bate Thursday, February 10,2011
B 7 B B T




THIS IS THE CONNECTOR BETWEEN THE MOTHERBOARD AND THE RF "BLOCK". THE RF BLOCK, WHICH IS ATTACHED TO THE
FRONT PANEL, CONTAINS THE RF SYNTHESIZER, OUTPUT AMPLIFIERS AND ATTENUATORS. RF (1-4000MHZ) 1S OUTPUT VIA A
TYPE-N CONNECTOR WHILE BASEBAND (DC-62.5MHZ WITH ADJUSTABLE OFFSET) IS OUTPUT VIA A BNC CONNECTOR.

TEMP
CHEBY 100 OHMS LOW-PASS FILTER. CUTOFF = 150MHz % oo
DAC OUTPUT CAPACITANCE CENTER DAC OUTPUTS ON OUTPUT SIGNAL (EACH SIDE)= -500mV TO +500mV FOR =
IS ABOUT 5PF. DAC OUTPUT GROUND. (SUM OF DAC Idac=20mA. INDUCTORS ARE MURATA LQW18ANR15J00
COMPLIANCE IS +/-0.5VDC. CURRENTS IS 0-20mA.) (150NH, 1.5 OHMS, 1400MHZ SRF) 120 L
85 700
35 3 HEAD34
L700 L701 R700 R701 RN700A
150NH 150NH 100 357 4X10K €700 5 1
+DDS_DAC [> . . 1Vpp w;g{
L702 cr0s —— -
1y 702 1 VCTL_4GHZ 9
R702 R703 LMHB552MAX SWITCH Ron=5 OHMS & 4GHZ_LOCK 0
4. M
99K BEAD = 100 03 c706 RN7008 VERY FLAT OPERATING = = = = Qmos! (0S|
1 Ax10K ON +- 255V QSCK
U700 cror U701 C701 €702 C703 C704 ey
ADA4860-1 27P cro8 cr09 R704 TS5A623157DGS 1 e hen
18P 750 -
+RF_BLANK
i RF_BLANK
R706 cm B PP +BB_BLANK
-BB_BLANK
4.99K 27P cr2 cns - S0
18P 750 BB OFFSET
BB_OFFSET B
BB OUT
-8B OU 6
BB _MOI
R709 prp— +RF_ATTN n
100 - RE_ATTN )
DS DAC “REATTN DET_4GHZ 30
e (- . T 1Vpp +Q_MOD. 31
L706 L707 R710 RN700D Q_MoD 3
150NH 150NH 357 4x10K I MOD 3
- MOD 34
L
LOGIC LEVELS: -2.5V FOR BB, +2.5V FOR RF. DET. 4GHZ
-BBIRF_2.5V > BB_MON
QMISO
DACS (0V-3V) ARE USED TO NULL
INPUT OFFSETS AND CARRIER
FEEDTHRU OF /Q MODULATOR. RNTO1A
(DONE BY ITERATION OF EACH 22K 5
COMPONENT,)
U703
+5 R711 LM32IMF
100K RN7018 +3.00
ANALOG MULTIPLEXERS SELECT BETWEEN U704
NULL > AAA———4
INTERNAL (FAST DACs) AND EXTERNAL (REAR LM321MF o 22K
PANEL BNCS) SOURCES FOR I/Q MODULATION Rz
o 2> VN RN701C
. R713 4x2.2K
BUFFER AMPLIFIERS PROVIDE A COPY OF 100K 6 4 :
U705 THE SELECTED MODULATION SOURCE FOR
TS5A623157DGS THE REAR PANEL I/Q OUTPUTS BUFFER FOR +3.00 REFERENCE
RN701D
+INT_QMOD [ i Umm +Q_MOD. ax2.2K
+Q_IN 2 o] Q_MOD
1
— cnr
QIN L708 ]
9
4 1“‘\F
-INT_QMOD >
Q_SNIFF
I SNIFF
+33VTO +5V
LEVEL SHIFT u710
TLV2371DBVR 5 ?;/TEEN“B(
E@.ovuﬂ/o
INT_IQ_MOD e
BEAD L710
BEAD
J701
R716 HEAD25
100K
- out L [T
= +Q_OUT
32 THIS IS THE HEADER TO THE REAR
u708 ;‘T%%TT 4 PANEL OPTION BLOCKS. THERE ARE
TS5A623157DGS — 2 THREE REAR PANEL OPTIONS: "OPT 1"
£ HAS CLK & -CLK OUTPUTS WHICH
+INT_IMOD > +1_MOD oW r PROVIDE COMPLIMENTARY 30PS
T MOD FQ N Y TRANSITION TIME CLOCK OUTPUTS
i o] FROM DC TO 4.05GHZ. "OPT 2"
TN 1L PROVIDES AN RF OUTPUT FROM 4GHZ
5 = L TO 8GHZ AND A PROGRAMMABLE DC
a3 33 4 SOURCE. "OPT 3" PROVIDES
-INT_IMOD > 5 E 15 DIFFERENTIAL INPUTS TO AN 11Q
+DBL_LEVEL il BBLLLLEEQ/& 16 MODULATOR WHICH OPERATES FROM
DBL_LEVEL TR 1 400MHZ TO 4.05GHZ AND 18Q
QSCK SMOST —184 OUTPUTS TO PERMIT VIEWING OF AN
Quos! SMES — INTERNAL 1/Q SOURCE. IN ADDITION
S _OPTL n TO THIS CONNECTOR, THERE IS AN
-CS_OPTL > OPTL MPX SMA CABLE FROM THE RF
s :?50042% SYNTHESIZER BLOCK TO OPTION 1&2
e e e 3 T 2 TO PROVIDE SQUAREWAVES FROM
W= /= au— DC TO 4.05GHZ
GLOBAL POWER CONNECTIONS
420 415 485 45 +3.00 433 425 418 412 GND 5 85 15
[Tille
+20 [[n5 [ +85 [ 45 +3.00 +33 [ +25 [ s [ 12 = SG385 INTERFACE TO FRONT & REAR RF BLOCKS.
5 €5 15
ize | Document Number
C | sSG385REVC.DSN
Date Thirsday, February 10, 2011 Theet 7T o 8
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L800
BEAD_1806

3800
HEAD10X156 SOURCE FOR UN-SWITCHED

o +24_US (ALWAYS "ON") POWER FOR
124y US g::ﬂoNAL TIMEBASE (OCXO GENERATE
FROM SRS KIT #337 T BEAD_1806 c800 =2 e,
* 4 - WHEN POWER
UNIVERSAL POWER 333V 4.7u50v R8o01
£ RB0D 100K RB02 GOES DOWN
SUPPLY (NEW FOR & o 0.0k
SG385 SERIES) “DRSABLE = U800A
9 PS_SYNC 2y
D800 L c801 +3.00 _ PWR_IRQ
LED RB03 1000P
L802 +15  SOURCE 15.8K +5
BEAD_1806 BEAD_1806 FOR POWER LM393DR
1803 +15 sy, WARNING =
802 ca03 =
DE-COUPLE CHASSIS 4.7Ui50v U V8008 usooC
GROUND LOOP. 3 LM393DR
L804 +5 SOURCE ~
BEAD_1806 s T FOR LM393DR
PS_SYNC > V. R804
caoa caos 100K
100NS PULSE AT 200KHZ TO SYNCHRONIZE DC-DC 4.70I50v U
INVERTER TO 100KHZ SWITCHING FREQUENCY. usol
LP2951CMM +20
SW800 T 100mA MAX CURRENT. POWER SUPPLY FOR PLLS
SW DPDT Lalin  out - WITH VCOs THAT REQUIRE +18V TUNING RANGE.
%
X—O\\oi 1808 +33_DISP EBD SE'¥§E =3 C806
i BEAD R80T c8o7 4.70I50v
| SOURCE 10.0K GND_ERR [R R805
i FOR Q800 RB06 = 01U 150K
TN, cesz DISPLAY MMBR5179L 49.9K
SHUTDOWN +20V
SUPPLY WHEN +5V = =
FRONT-PANEL POWER SUPPLY IS "OFF".
e SHIOWIN INON L805 33 SOURCE ook
+
POSITION. BEAD. 1606 ? o
+33 433V, -
ca09
U
MOUNTING HOLES: PCB TO CHASSIS
HOLER40 HOLEA40 HOLEA4D HOLER4O L806
- - - - BEAD_1806
5
(L SOURCE
cs11 FOR -5V.
U 5
usos +33_CPU
LD1086D2T33TR
5 IN gouT
L8o7 3 l
BEAD_1806 <out
> -15
I é SOURCE [+ coa
s o FR 100116V
A5 sy,
RS-232 / GBIP EMI SHIELD TABS
H 802
HOLE-037 HOLE-037 HOLE-037
ug02 f2=1/(2*PI'CIFR1) 425 +85
LP3878-ADJ 1S ABOUT 100KHZ. Y PRE-REGULATED SOURCE
133 N ouT FOR THE +5V REGULATORS
[ RF'
SD e a1 USED IN THE RF "BLOCK
ADJ B8P ce18 R809
GND PAD
150K 10U-X5R 470150V
1000
RBLL
100K
UB04 +18
LP3878-ADJ Y
N ouT
e 820 uB0S +3.00
aNbPAD R813 ADRA43AR!
c833 825 10U-X5R N ourhe REFERENCE VOLTAGE FOR
4.70/50v MOTHERBOARD. 10mA MAX
ce2a CURRENT DRAW. PLACE FIDUCIALS AT FOUR CORNERS
j— GND TRIM [ I]U
REL4 =
1.00K REF4 REF3
FIDUCIAL FIDUCIAL
U806 +12 uso?
LP3878-ADJ Y LM33702T
A5 -85 PRE-REGULATED SOURCE
N, ot waor J) FOR THE -5V REGULATORS REFL REF2
AD) BP 825 826 ce21 USED IN THE RF "BLOCK".
GND PAD o1 &5
200 10U-X5R &) ~ R816 4.70I50v
124 FIDUCIAL FIDUCIAL
RE17
100K R818
715
flle
SG385 POWER SUPPLIES & INTERFACE
Document Number e
5G385 MOTHERBOARD REV C.DSN
bate Thirsday, February 10, 2011 et
B 7 B B T




c1 220 g DLW21SN900HQ2L c2 220
c3 220 N ca 220
cs 2.2 L2 g 2 DLW21SNI0OHQ2L cs 220
cr 2.2p N4 cs 2.2p
co 220 RL 100 c10 || 220
cu | 220 L3 g DLW21SN900HQ2L ciz || 220
ciz || 220 4 cia || 22p
cis || 220 R2 100 ci6 || 220
c17 || 220 L g 3 DL Q2L cig || 220
co || 220 4 c20 || 22p H
ca1| 220 5 BEAD c22 || 220
c23 || 220 R3 100 coa || 22p
co5 || 220 R4 100 c26 || _22p
cor || 220 6 1 3 DL Q2L c28 || 22p
c20 || 220 4 c30 || 220
REAR OF UNIT. REAR OF UNIT.
CONNECTOR TO RF BLOCK CCONNECTOR TO MOTHERBOARD
a 52
. =
4 -l MOD B - MOD 4
+_MOD_B +MOD.
-Q_MOD B -Q_MOD
1 +Q_MOD B 1
0 DET 4GHZ B DET 4GHZ 0
9 -RE_ATTN B -RF_ATTN 9
+RF_ATTN B +RE_ATIN
BB MON B BB _MON
A BB _OUT B BE_OUT 6
+BE OUT B +BB_OUT
4 +3.00 7
BB OFFSET B BB OFFSET
QMISG MISO
1 BB BLANK B 8 BLANK 1
0 +BB_BLANK B +BB_BLANK 0
19 “RF_BLANK B “RF_BLANK 19
1 +RF_BLANK B +RF_BLANK 1
1 TEWP B 1
16 “RF_REF B “RF_REF 16
T +RF_REF B FRE_REF, 1
14 CS 4GHZ B, ~CS 4GHZ 14
1 -CS RFCTL B CS RECTL 1
QSCK B 1
11 QMOSI B OMOST 11
10 4GHZ [OCK B 4GHZ_LOCK 0
9 VCTL 4GHZ B VCTL_4GHZ 9
GND B GND 8
GND_B GND
& GND_B GND &
+5 35
4 GND B 1 GND 2
858 85
485 B +85
1 +20 B 20 1
= =
HEAD-34 HEAD-34
ca1 || 220 L7 g DLW21SN900HQ2L caz || 220
cas || 220 4 caa || 22p
c3s || _22p RS 100 c36 || 220
car ||_22p 18 1 3 DL Q2L c3s || 22p
c30 ||_22p ~d cao0 || 220
car || 220 R6 100 caz || 220
caz || 220 R 100 caa || 22p
cas || _22p RS 100 cas || _22p
car ||_22p R 100 cag || 22p
ca9 ||_22p R10 100 cs0 || _2.2p
cs1 || 220 R11 100 cs2 || 22p
cs3 || 0w L9 BEAD csa || 0w
css ||_o0wu L10 BEAD cs6 ||_01u
cs7||_ow L1 /> BEAD cs || 0w
cs9 |00 L12 BEAD ce0 |01
113 BEAD

HORIZONTAL JUMPER BOARD BETWEEN
MOTHERBOARD AND RF BLOCK.

[Title

56385 JUMPER- MOTHERBOARD TO RF BLOCK

Document Number

Bize
c

Wednesday, September 08, 2010
T




U100 fz =1/ (2*PI"CHR1) IS ABOUT 40kHZ. 1ol
TOP OCTAVE RF SYNTHESIZER: 2GHZ TO 4GHZ IS SYNTHESIZED FROM LP3878-AD. LP5900SD-3.3
fz= 1/ (2*PI*Cff*R1) 20-100 MHZ RF REFERENCE WITH 18-DIGITS OF FREQUENCY RESOLUTION. +85 a Ny our = +5 V€O 6N +3.3V TURNS "OFF" WHEN
U102 IS ABOUT 68KHZ. ENRF VCO 8| o EN_RF_VCO IS DE-ASSERTED TO
5 LP3878-ADI 33 SYN cl01 ADJ BP e c108 PREVENT OSCILLATION OF
N ouT [>+33 SYN e GND PAD R100 Toukav ADCLK925.
c1o7 c105 103 01U 402K L100
c106 A oy 108 10009 R101 10U/6.3V Lo LP5900SD-3.3 BEAD
10U/6.3v i U 232K I 20 = = =
N =
= = cu
R102 1y
= c100 VCTL_4GHZ 1y
470 47y
R103 R104 D100 =
100K R106 100K 47Y]  BAVOOWTL
= 10.0K
R108 105 cur
100 > mmr
EFC  pcmoisostos  RF I
R109 €119 ||y
RI1L 100K c120 ©OLOVVOVOVLOV I
100K 470P
BUTTERWORTH, ENREVCO e mux -
RF REFERENCE 20MHZ-100MHZ. -3dB AT 100MHZ TS _4GHZ 1| G c122
BALUN AND BANDWIDTH LIMIT. QUOST L 100P R112
L102 Q5CK 12| 28T v OCTAVE TUNING VCO (1900 TO 4100MHZ WITH 499
270NH cp 0.5V TO 16V) WITH +5dBm OUTPUT POWER
100 3Vep Cl23 } 1000F REF RSET (ABOUT 1.2Vpp). REQUIRES 5V / 50mA.
CPGND
— s} '
c126 c127 P QiEA
R116 RFE = SWITCH RESISTANCE IS ABOUT 20 OHMS.
-RF_REF 15P 15P 100 = 1U_PPS Rnet IS 1000 OHMS (ALL OPEN) TO 67 D101
San g Ane R117 s L CLosES ' BAVIOWTL s
TERMINATE  TC1-1T DGND & AGND 499K ¢ )
COMMON 1 U108A R118
MODE = 4GHZ LOCK R119 100K DGA1L 499 U109 100P  R120
100K
TLV2710BY
TYPICAL f_comp IS 25MHZ. TYPCIAL c130 1088 5 SYN +20
PLL BW IS 75kHZ WITH 69 DEG 22p R123 499 b DG411
PHASE MARGIN.
1 14
3 U108C
ANALOG SWITCH FOR PLL BW CONTROL. (RANGE FROM 29 TO 249 OHMS.) E| DGA411
RESISTANCE IS SELECTED PER PHASE DETECTOR FREQUENCY. CHARGE PUMP Ri2s 249
CURRENT IS REDUCED AT LOW FREQUENCIES TO COMPENSATE FOR INCREASING 10 1
Kvco. (NOTE: MAY WISH TO EXTEND PLL LOOP FILTER BANDWIDTH BEYOND [ U108D -
- - OPTIMUM FOR PHASE NOISE FOR BETTER MODULATION BANDWIDTH.) o DGA411 )
RI126 100 TOP OCTAVE SYMMETRY CONTROL
R127
=85 499 RN100D RN100C
11l 5 I
MC79MOSCDT SHIFT Vom FROM 1.9V TO 1.6V AND ATTENUATE o
27x4
27x4
RF_MPXO
1000P RN100A RN100B @ngm
i RF_MPX2
433 SYN . 16 15 CTL BWO
1 a]ecc % CTL BWL
u114 [ uld, % CTL BW2 U113
RF BLOCK TEMPERATURE SENSOR TO CPU'S ADC ci3s U116 74LVC2G08 10d SR ga CTL BW3 +33 SYN 16 e o 8 EN_RF_VCO
FOR GAIN TEMPCO CALIBRATION. 10mV/DEG C. 1w 74LVC2G04 QMOSI O |4 ,m;g ‘T 14 | g o1k _EN_RF5
N Qs REMPRE —Llicik Q2 -EN_RF4
[a R 10d
CSRFCTL  NE_ ¢ Cs RFCTL RCK Q6 7 EN_SQUARE ClR - Q37 -EN_RFS
SCLK OE Qg Q4 -EN_RF2
oscK GND SO Qs -EN_RF1
12 pek Qs (B -EN_RFO
RCLK. 74HC595ADT OE Q7 -EN_1ST_DIV
GND SO
= = 74HC595ADT
c139
1
R129
u117 100
SNB5LVDS2 CONNECTOR BETWEEN RF SYNTHESIZER PCB & RF
H
RF BLANK OUTPUT PCB (BOTH PCBS ARE INSIDE OF THE RF BLOCK) > pc_62smrz_sine
5 A
{>RF_BLANK 1100 R131 CL45  SINE OUT: -2dBm = 0.63mW =
——{>+300 HEAD24 R130 124 22p 0.177Vrms = 0.5Vpp INTO 50 OHMS
e 604 WITH -0.45V OFFSET.
85
35 2
_SYN 2 =
ca1 4
u 5
6
L110
U118 il = BEAD
SNB5LVDS2 )
10
11 c1a7 1P
1 R133 |
1 R134 0 R144 604 R135
14 U119 500 » 499K 499K SQUARE WAVE OUTPUT:
15 ADB131 PIN7=NC R137 +/-200mV INTO 50 OHMS.
16 ON ADB131 RI36 10.0K
1; R138
18 4 15Vpp R139 301
Ta 200
2 15vop ! ~>DC_625MHZ_SQ
1 F -V ui20
-EN TLV3501 R140 R141
R142 R143 = q D102 604 75
4 750 750 BAVIOWTL 1
L =
1.5Vpp
15Vpp
L104
o | 1 bt | L BEAD
|y =
m ol = T . REF1 REF2 REF4 REF3
99 | ;5;’5 g %50& 8555 gagg ML M2 M3 M4 M5 5SYN
P20 = P 13 m\: ElLI-EEE HOLE2-565C HOLE2-565C HOLE256SC ~ HOLE2-56SC HOLE2-565C
QIog|E(o[0|F R 2 B Bl 2 Bl [ B (1ot FIBUCIAL FIDUCIAL FIBUCIAL FIBUCIAL
A
THE RF BLOCK IS MAPPED AS TWO SPI PERIPHERALS: THE RF SYNTHESIZER AND A SERIES OF SHIFT REGISTERS
el d b = = = = = TO PROVIDE CONTROL. SOME OF THE CONTROL LINES NEED TO BE LEVEL SHIFTED TO 0V/ -5V TO OPERATE b
PROGRAMMABLE RF ATTENUATORS. THE SPI CONTROL LINES ARE PART OF THE QSPI (QUIET SPI) WHICH DOES e
NOT ASSERT CLOCK OR DATA LINES UNLESS A DEVICE ON THIS BRANCH OF THE SPI IS ADDRESSED. SG385 RF BLOCK INTERFACE, 2-4GHZ SYNTHESIZER AND CONTROL
CONNECTOR BETWEEN THE MOTHERBOARD AND THE RF "BLOCK". Size | Document Number e
C | sG385REVC.DSN c




L200

22NH LOW-PASS FILTERS CONVERT SQUARE TO SINE.
w5 [ 485 +5_SYN (THERE IS ABOUT -2Bm IN THE FUNDAMENTAL.)
(-2dBm = 0.63mW = 0.177Vrms = 0.5Vpp)
5SYN +5 SYN 1u SOURCE TERMINATE PECL WITH 50 OHMS.
- = WILL PROVIDE 400mVpp INTO 50 OHMS LOAD. SM1206 MELF @ R200 c201
a3 5N +33_SYN » (FOR POWER) @ 22.1 1000P o0
-5 SYN R201 49.9 = 100
5SYN 2000-4000MHZ
85 > 85
R202 150 RF PRE-EMPHASIS (-90B AT 2GHz, -7.5d8 AT
3GHZ, 5508 AT 4GHZ, -1.4dB AT 6GHz. STUBS
+ToP_ocT[ > ARE LAMBDA/4 AT 8.3GHz. Td OF 30ps=5.4mm) U201 L202 BOOST TOP OCTAVE SIGNAL
- 200 c204 R205 205 HMC311SCT70E 22NH LEVEL TO COMPENSATE FOR c206 U202
ADCLK925 R203 150 100 100 100 HIGH FREQUENCY LOSSES. 100 LFCN-3800
sTop_ocT > % F N our 4 LPF_2000-4000MHZ
R204 49.9 +15dB AT 2GHZ o _©°
R206 Td=30ps, 50 OHMS +13dB AT 6GHZ
249
R208
499 = Td=30ps, 50 OHMS
= cao
1000P
- c209
GATE "OFF" BELOW 1GHz .1U
c210 .
c213
PULL-UP TO STOP v 100K c214 A 000
2-4GHZ OUTPUTS. U205 R210 49.9 1000P .
MC100EP0S | 4__LPF_1000-2000MHZ
R212 499 1 N ouT
c216 R213 150 ©_©
U203 100P
74LVC3G34 R214 150 c215 > L
100P I
c218
| R215 150 1000P
c219 I I 1000-2000MHZ
R216 150 100P ca17 1T
100P R217 49.9
R218 49.9 R219 R220
100K 1.00K HIGH SPEED
DIVIDE-BY-TWO.
c221 c220 = R221
1000P 200K
PULL-UP TO STOP [ 4
1ST DIVIDER pid cons U208
ENasT oV [ u207 2,00k R223 499 o1y LFCN-900
4 LPF_500-1000MHZ
74LVC3G34 { N ouT ,
R226 R224 100 ©_©
R225 499
+3.3_SYN S
750 t K -Q
R227 VBB VEE R228 100 c226
c225 49.9 0209 I} 500-1000MHZ
1000P MC100EP32 Al
R229 49.9 o
950 KHZ TO 4GHZ TO OUTPUT PCB.
SINE WAVE MULTIPLEXER FOR RF ABOUT -5dBm AFTER 3dB INSERTION
OUTPUT VIA N-TYPE CONNECTOR. LOSS OF MULTIPLEXER car U210
R230 49.9 01y LFCN-400
| 4 LPF_250-500MHZ
F_2000-4000MHZ o4 . n 3200 1 IN-out
F_1000-2000MHZ Rl COM RF_FEEDTHRU R231 100 o L
F
F
F_ s
F =L - r
— 4 ves VEE —53
R233 100 c230
DC_62.5MHZ_SINE > U212 = 1l 250-500MHZ
BIAS CHANNEL AT -0.45V TO MC100EP32 1T
AVOID PINCH-OFF DISTORTION R235 49.9 01y
AT LOW FREQUENCIES.
ca31 5 SYN
LEVEL TRANSLATE o= VEE 1208
LOGIC TO 0V/-5V BEAD
211
u213 5 SYN HMC322LP4
74HCT4053
X0 vee Rass s LFen180
3 14 499 R237 49.9 01y -
X1 x | 4 LPF_125:250MHZ
2 Yo Ly 1 N ouT
5 SYN DA R238 100 ©_©
e e I SMA PLUGS INTO MILL-MAX
'SOCKET # 0328-0-15-01-34-27-10-0, 0
1 = =
e 10 SQUAREWAVE MULTIPLEXER jyrisgpss
RE_MPX2 I ey -5_SYN FOR REAR PANEL OPTIONS., 01 R239 100 C236
- $-6 INH GND SMA_PANEL U215 11 125-250MHZ
+-150mV SQUAREWAVE MC100EP32 17
0-4000MHZ
2000- a 4 1R1 com 1 FOR REAR-PANEL R240 49.9 01U
02000 G OPTIONAL OUTPUTS,
-T000MH R g
-500MH
z RE G AND
IZ5250MAZ —— 3 |
52.5-125MHZ 5 gg g = RF SYNTHESIZER
DC_62.5MHZ_SQ > ig RT G TEST PORT,
RS G
11 e (INSTALL SMA TERMINATOR,
A G 217
10 AMPHENOL #132360, WHEN OPT c239
92 e 10R OPT 2 NOT INSTALLED.) R242 49.9 o1y LFens0
C PAD | 4 LPF_625125MHZ
c240 5 SYN 1 ot
0=—= VEE R243 150 o ©
U216 C241  BEAD 7
HMC322LP4 i) Sl = =
R245
499 R244 150 = c2a2
U218 11 62.5125MHZ
MC100EP32 17
R246 49.9 01U
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fz =1/ (2*PI*CIf*R1)

U100

fz =1/ (2*PI*Cff*R1) IS ABOUT 40kHZ.

u101

L P3878-AD) __LP5900SD-3.3 +3.3V TURNS "OFF" WHEN
TOP OCTAVE RF SYNTHESIZER: 3GHZ TO 6GHZ IS SYNTHESIZED FROM +8.5 4\ out s +5_VCO —6 1 EN_RF_VCO IS DE-ASSERTED
U102 IS ABOUT 68KHZ. 20-100 MHZ RF REFERENCE WITH 18-DIGITS OF FREQUENCY RESOLUTION. _ENRF VCO 8 f op ouT - TO PREVENT OSCILLATION
LD3678-AD ADJ BP I c102 EN OF ADCLK944
+5 4 5 +3.3 SYN c10: 1000P c104 C103 :
| N OUT {>+sasm 47U GNDPAD C10 = RI100 10U/6.3V o o a1
6| npy B | c107 C105 L1 U103 +20 = 01U 4.02K L1100 P
C106 SNDPAD C108 1000P R101 10U/6.3V LP5900SD-3.3 = BEAD
10U/6.3V =— U - 2.32K 45 SYN A - = = = c111
1 R102 = U
- == ouT 100
= - - BEAD En —
) = c112 © o €109 c113 VCTL_4GHZ | cui0 AU T =
47U 47U AU |
R103 c114 .1U R104 D100 |
1.00K = = = = R105 R106 1.00K | cus 4.7U]  BAVOOWTL cle =
= R107 49.9K 10.0K e U
10.0K = =3 N
U104 Ve
< T . B e
U107 ) A 100 > 100||= o =
ADF4108 6 10 1
I EFC  peyssoosoos  RF —2—| f +DIVIDER
50 -DIVIDER
6 C118 c119 ||.1u 2
VD VA [CRORCCRCRORCRCRCRORORORC)
VD va -2 v C120 | 50 10
<« R110 C121 330P | 4 9
BUTTERWORTH. EN_RF_VCO 11 15 = 1.00K 220P [
RF REFERENCE 20MHZ-100MHZ. _3dB AT 100MHZ. TCS_4GHZ CE MUX = = cC122 | 7
BALUN AND BANDWIDTH LIMIT. QMOS IBEAT n =  Rl3 = 100P R112 ' 6
L102 QSCK 12 bk vp |18 200 OCTAVE TUNING VCO (3000 TO 6000MHZ WITH 499 VE | PAD
1100 270NH i c123 |[1000P cp |22 1V TO 16V) WITH +3dBm OUTPUT POWER 121
~Y N PP S 19
LRE REF ] I|—B- REF RSET (ABOUT 1.2Vpp). REQUIRES 5V / 50mA. ADeLKI44
CPGND _— == = =
REA c125 2 1 = = = =
R115, 49.9 C126 c127 adnre 2.00K 100P
R116 R117 C1. = SWITCH RESISTANCE IS ABOUT 20
-RF_REF =
i g e - son
TERMINATE ~ TC1-1T DGND o AGND :
= COMMON 1 = R111 U108A R118 c129
MODE = = = 1.00K R119  2.00K DG411 249 U109 100P  R120
4GHZ_LOCK 2 12 1.00K
TLV271DBV 7 ||
i85 TYPICAL f_comp IS 25MHZ. TYPCIAL U108B +5_SYN +20 ) 1 v
110 PLL BW IS 75kHZ WITH 69 DEG 2(23330 Ri23 100K - DG411 q :1
MC7805CDT PHASE MARGIN. , 15 = |14 o+
+8.5 1 1a SIIN o s = s 2
N0 - g u108C a U108E R124
c132 © F c133 ANALOG SWITCH FOR PLL BW CONTROL. (RANGE FROM 333 TO 1000 OHMS.) E DG411 Z .| pean 1.00K
1w RESISTANCE IS SELECTED PER PHASE DETECTOR COMPARISON FREQUENCY. R125 499 =~
CHARGE PUMP CURRENT IS REDUCED AT LOW FREQUENCIES VIA Q100 TO 10 a1 5 SYN ci34
= = COMPENSATE FOR INCREASING Kvco. (NOTE: PLL LOOP FILTER BANDWIDTH [ E— 108D == 01U
- B WIDER THAN SG384 TO SUPPRESS HIGHER VCO PHASE NOISE.) o DG411 B ’
R126 249 TOP OCTAVE SYMMETRY CONTROL
a5 R127
. 49.9 RN100D RN100C
U111 4 5 6
MC79MOSCDT SHIFT Vem FROM 1.9V TO 1.6V AND ATTENUATE. o
g 5 SYN
8.5 NOUT 5.SYN 27x4 27x4
c135 IN O C136 = c137 27x4 27x4
"I I" —
L RF_MPX0
L = L 1000P RN100A RN100B % REMPXL
Uitz RF_MPX2
+3.3 SYN 16 [yoe o |45 CIL BWO
T 14 | g) g CTL BW.
U114 [ uld, Sl __cew U113
RF BLOCK TEMPERATURE SENSOR TO CPU'S ADC C138 U116 74LVC2G08 R 83 3 CTL_BW: +3.3 SYN 16 fyoe o |18 EN_RF_VCO
FOR GAIN TEMPCO CALIBRATION. 10mV/DEG C. v 74LVC2G04 O |4 g mgi I 14| & o1 _EN RF5
5 2 T
= 5 CLK Q2 -EN_RF4
+5_SYN 1 = 12 Q5 o RF_MPX2 10 3 -
v+ TEMP CSRFCTL 1 Nt & CS_RFCTL RCK Q6 — EN_SQUARE CLR Q3 EN_RF3
ouT FP2—— SCLK OE Q7 (=& Q4 & -EN_RF2
GND SCK GND SO Q5 EN_RF1
U115 RCLK = = ~ATICB95ADT 121 pek Q6 [-S -EN_RFO
= LM45 B OE Q7 ; -EN_1ST_DIV
= GND SO
= = 74HCB595ADT
C139
iU
+3.3 SYN
R129
U117 100
SNB5LVDS2 CONNECTOR BETWEEN RF SYNTHESIZER PCB & RF
? DC_93.75MHZ_SINE
RE BLANK OUTPUT PCB (BOTH PCBs ARE INSIDE OF THE RF BLOCK). >oc. =
5 .
>R BLANK 1100 R131 C145  SINE OUT: -2dBm = 0.63mW =
HEAD24 R130 124 22P 0.177Vrms = 0.5Vpp INTO 50 OHMS
+3.00 604
85 — WITH -0.45V OFFSET.
. 1
= 85 =
5_SYN 3 =
c141
iU #5_SYN 5 U
=  TB35W +5 SYN
RCLK L110 C146
U118 = SCLK 8 = BEAD AU
SNB5LVDS2 SDATA ) |
RE_BLANK v 1
s BB?B'IIN'R_m_n c147 1P =
MISO 1 R133
BE_OFFSET 13 R134 0 R144 604 [ R135
+3.00 14 U119 590 4.99K 499 SQUARE WAVE OUTPUT:
+BB_OUT 15 AD8131 PIN7=NC R137 " +/-200mV INTO 50 OHMS.
BB_OUT N ON AD8131 R136 10.0K
BE_MON 17
FRE_ATTN 18 L EN_ 4 15vpp || R139 = 200
RE_ATIN 19 ¥ 200
SET 4GHZ ) ,—?R— cn s 15V s DC_93.75MHZ_SQ
+Q_NOD 1 = U120
Q_MOD 2 R142 R143 TLV3501
+1_MOD 23 750 750 = 9 D102
T MOD 4 BAVOOWTL 1
c148 C149
T 10P 10P
=+ =
o ) c143
1.5Vpp AU
[a]
2 1.5Vpp 1
L} -
:L L104
BEAD
N|x| | I [\ | I~
318 | [5I ZEE| B klLLERE Cl44 REF1 REF2 REF4 REF3
QIR | [25]H BEERLEl BEEEELBEl|L S5 SYN AU
> JN85‘1"mm§mmmm800002<<q2g§° M2 M M4 M5
=] EIT 109) % 1 R = (550 R (< 9 =3 O (3 ] o DO % R (ol D = =
= )l e o e e e R o o T o S HOLE2-56SC HOLE2-56SC HOLE2-56SC HOLE2-56SC HOLE2-56SC FIGUCIAL FIBUCIAL FIBUCIAL FIBUCIAL
dd qaNadgdydy EEREE
197977 ?ng THE RF BLOCK IS MAPPED AS TWO SPI PERIPHERALS: THE RF SYNTHESIZER AND A SERIES OF SHIFT REGISTERS
J101
HEAD34 d |:| = = = = =

TO PROVIDE CONTROL. SOME OF THE CONTROL LINES NEED TO BE LEVEL SHIFTED TO 0V/ -5V TO OPERATE

[Tile
PROGRAMMABLE RF ATTENUATORS. THE SPI CONTROL LINES ARE PART OF THE QSPI (QUIET SPI) WHICH DOES
NOT ASSERT CLOCK OR DATA LINES UNLESS A DEVICE ON THIS BRANCH OF THE SPI IS ADDRESSED. SG386 RF BLOCK INTERFACE, 3-6 GHZ SYNTHESIZER AND CONTROL
CONNECTOR BETWEEN THE MOTHERBOARD AND THE RF "BLOCK". Ze | Document Number v
C | sG386REVB.DSN B
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U221
SKY65013
c243 c203 R262 c259
100P 100P 17.8 100P
Il 6 1] Z0=50 OHMS 1] 3000-6000MHZ
11 11 11
|
R250 ¢ | R263 R264
_ _ _ _LOCATEATSOURCE _ _ _ 249 >, 301 301
i
| I = ! LAMDA/4 AT 6 GHZ
| | : (ABOUT 40PS)
| I = =
| | EQUALIZATION AND GAIN TO R261 I c251
+TOP_OCT ; ; BOOST TOP OCTAVE SIGNAL LEVEL 10.0 I_ . 100P -3dB ATTENUATOR
TOP OCT ; TO COMPENSATE FOR HIGH 15SYN I
| I FREQUENCY LOSSES. - =
I RN200H ! C260 | )
I I PIGGYBACK WITH 3.3NH (6-01071) 100P ‘
[ a 13
(OPEN CIRCUIT AT 2.7GHz) = ! LAMDA/4 AT 6 GHZ
SOURCE TERMINATEPECL | | U201 R251 0 | (ABOUT 40PS)
WITH 50 OHMS. WILL PROVIDE : Co57 ! 205 SK6s013 249 : c206 Ja02
I
400mVpp INTO 50 OHMS LOAD. | o2 ! oo | | o LFCN-6000
I Il 1] 3 6 1] Z0=50 OHMS 11N out 4 LPF_3000-6000MHZ
11 11
+13dB AT 2GHZ © _©
c208 +11.5dB AT 6GHZ
c210 1000P
+3.3_ SYN 1u ) = =
LOW TO ENABLE = = )
TOP OCTAVE LOW-PASS FILTERS CONVERT SQUARE TO SINE.
OUTPUTS. > c252 (THERE IS ABOUT -2dBm IN THE FUNDAMENTAL.)
: 8 g f 41LIJ (-2dBm = 0.63mW = 0.177Vrms = 0.5Vpp)
D—E 1204 c211 +3.3 SYN
-EN_RFO I 0o BEAD U
U203 +5_SYN | L211
74LVC3G34 | c244 BEAD U204
= = AU R260 c214
_ _ _ _LOCATEATSOURCE _ _ _ c212 249 1000P LFCN-2850
i ! U = RN202A_8x50 4 LPF_1500-3000MHZ
I I U206 RN202B_8x50 IN°ouT
| RN201A 8x50 | ca1s = HMC361S8G c216 15 e RN202C 8x50 © ©
| RN201B 8x50 | | 100P 1 RN202D_8x50
| RN201C 8x50 | | > [ RN202E_8x50
13 __RN201D 8x50 L [ 16 RN202F 8x50 = =
DDER B ‘ 12 __RN20IE 8x50 o RN202G 850 c218
T RN201F 8x50 ] - Q | 2 RN202H_8x50 1000P
I RN201G 8x50 [ | © o [ ] 1500-3000MHZ
I RN201H 8x50 | | c217 U222
I I 100P R258 R259 ADCLK925
| __ _ _______ 1 33S¥W 1.00K 1.00K Tr/Tt
HIGH SPEED = BT
= = 60PS
DIVIDE-BY-TWO. €245
LOW TO OPERATE >0l = 1000P
1ST DIVIDER. F S I
6
ENIST DV [ I 0o U207 €220 20=50 OHMS
74LVC3G34 1000P Z0=50 OHMS
c255 [
= U = r | L205 T
+3.3_SYN I ‘ BEAD ABOUT
I +3.3 SYN
225P
LOW TO ENABLE 2.5MMXI5MM | ! SPS
SECOND OCTAVE %ﬂ I@;SSEBER‘ : c222 c223 c224 U208
TPUT. > 2 -
outPy % I REFLECTIONS. : I iU U R223 49.9 01U LFCN-1400
N ENRFL [> 501 vo vt ‘ : L L Z0=50 OHMS I N _our LPF_750-1500MHZ
74LVC3G34 ! | © _©
I K -EN_RF2
-1 —————{RrsT vcE
2 2 sk +Q £ = =
-EN_RF2 RFs Hox - - -
N “EN_RF4 VBB VEE [ c226
EN_RF5 -EN_RFS R252 R253 U2 Z0=50 OHMS Il 750-1500MHZ
- 950 KHZ TO 6 GHZ TO OUTPUT PCB. 499 49.9 MC100EP32 1
ABOUT -5dBm AFTER 3dB INSERTION Z0=100 OHMS R229 49.9 01U
SINE WAVE MULTIPLEXER FOR RF LOSS OF MULTIPLEXER. c246 Z0=100 OHMS
OUTPUT VIA N-TYPE |__| L206
CONNECTOR. 1000P e
R254 | | +3.3 SYN
LPF_3000-6000MHZ 54 2 1 o J200 499
LPF_1500-3000MHZ 2| Rl COM RF_FEEDTHRU
LPF_750-1500MHZ R2 G c227 c228 c229 210
[PF_375-750MHZ R3 G R232 L212 iU AU R230 49.9 01U LFCN-630
& 5 R ¢ 200 = 10NH Z0=50 OHMS | 4 LPF_375-750MHZ
[PF_93.75-1875MHZ 15 Eg g == = = | 'E‘D OUJD'
17
DC_93.75MHZ_SINE[__> HRr7 o R34 _EN RF3
R8 g —  2.00K BIAS CHANNEL AT -0.45V TO 2 fgl Yg
1], p AVOID PINCH-OFF DISTORTION FH = =
12 B G AT LOW FREQUENCIES. 41 vBB VEE 230
C  PAD R224 R228 0212 Z0=50 OHMS 1] 375-750MHZ
c231 Ve |8 -5 SYN 100 100 MC100EP32 1
LEVEL TRANSLATE o—— 20=100 OHMS R235 49.9 01U
LOGIC TO 0V/-5V c232 1207 c247 Z0=100 OHMS
U211 = iU BEAD
U213 +5_SYN HMC322LP4 1208
74HCT4053 1000P BEAD
R236 = R255 +3.3 SYN
13|30 VeS [T 49.9 249 I ]
— |0 15 c233 c234 c235 214
-5 SYN sy Y = iU U R237 49.9 01U LFCN-320
3|2 Lla SMA PLUGS INTO MILL-MAX SOCKET # = 20=50 OHMS | N OUT |4 LPF 187:5:375MHZ
9873-0-67-80-02-27-10-0. (SRS 1-01326) = = | b
RF_MPX0 4 A
REMPXL 10 g SQUAREWAVE MULTIPLEXER ENRF 4 [oo o
RE MPX2 91c Ve -5_SYN FOR REAR PANEL OPTIONS. J201 2| \ck +Q L
- 6| NH oD SMA_PANEL 3] G 5 = =
+/-150mV SQUAREWAVE 4| \as vir 5
i ?ggg'ggggmﬁ 2 R1 com |22 ! ° FOR REAR-PANEL | |C236 187.5-375MHZ
- U215 20=50 OHMS -
PTIONAL OUTPUTS.
s oy —e :§ g OPTIONAL OUTPUTS. MC100EP32 1T
375-750MHZ 5 R241 - AND - 20=100 OHMS R240 49.9 01U
T87.5-375MHZ R4 G 200 = 70=100 OHMS
93.75-1875MAZ 15 Eg g = = RF SYNTHESIZER
DC_93.75MHZ_SQ[__> 17 1p7 G TEST PORT. 1209
191gg G BEAD
s = +3.3 SYN
1], e (INSTALL SMA TERMINATOR,
A 105 p AMPHENOL #132360, WHEN OPT - o3 o3 U217
9 1 0R OPT 2 NOT INSTALLED. %
C PAD ORO| OTINS ) I.w I.IU R242 49.9 01U LFCN-120
. = 4 LPF_93.75-187.5MHZ
%2130__ vee |8 5 SYN L L Z0=50 OHMS I N ouT S
85 +8.5 = L210 © _©
" [ U216 C241  BEAD -EN_RF5 ror Ve
+5 SYN HMC322LP4 iU 2
+5_SYN R245 EN AR = =
+3.3_SYN 49.9 = 4]\ :
+3.3_SYN VBB VEE —53_ Coa2
5 SYN -5 SYN = U2 Z0=50 OHMS | 93.75-187.5MHZ
- MC100EP32 1 [Title
85 -85 = R246 49.9 01U SG386 RF SYNTHESIZER BINARY DIVIDERS AND LOW PASS FILTERS
ize Document Number ev
C | sG386 RF SYNTHESIZER REV B.DSN B
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LEVEL SHIFT AND GENERATE INVERT LEVEL SHIFT AND GENERATE INVERT  C101
1y LOW NOISE +6.5VDC REGULATOR.
+5 SYN 5 SYN |
RI00 1.00K 1
U100 U101 U102
74HCT4053PW 74HCT4053PW LT3080 L100 L101
12050 vee |8 R103 100 12050 voe |8 s o " BEAD BEAD s
Y Wk T EAw s T T e
Plomrs b o 30 ooy c102 N_out c103 c104 c105
0 30 20 1 - 470
BYalz A >somcn 721z 4 >BBBLANK CTL 47U U
-EN_1/Q_MOD. 1, c107 RE_BLANK N c108 =
Tio 1y 1y
3008 9 g vee | BB_BLANK g vee |
wiowo 2y 1 oA | i o g B
D100
BAVOOWTIG
-5 SYN 5 SYN
SWITCHTO OR R106
AROUND IIQ 499
MODULATOR
L i c109 R116 BROADBAND
ci1 cuz SWAP RFURF2 10P 499 R108 R109 BIAS-TEE:
950kHZ TO 4GHZ, ABOUT  R110 R111 100P 100 FORLAYOUT ~ Rl12 R113 R114 R115 100 100
“50Bm FROM THE RF 100 100 100 100 100 100
SYNTHESIZER PCB. U103 = U104 U105 U106 D"
HMC270MSBGE HMC270MSBGE HMC270MS8GE HMC270MS8GE
1100 RF BLANKING H
RF_FEEDTHRU el e a A 0,-05,-10, ... 31508 s
B G l F ree 8 G 8 0
RFC G G RFC G RECE—
G ORFL [ R118 c11s RF1LO G RFLO G
499 +5_SYN 1
R122 =
1.00K u107
HMce2eLPs dad ool
cur
° c116 B B pis 8388389 voo HE—
22000 U111 U112 QK A TS
1/Q MODULATOR W= HMC346MS8G HMC346MS8G ci19 4| SP! PUP2 70
cis Gasv S Lumswe  SDO [
+1_MoD 1 1l | o] oMo, 886868 . Sy
T MOD + +V RF RF RF 1 i RFIN 222222 rFout & > ATTEN_RF
- V110 +v R127 N e :hl GND  GND J
rul{zo al, o ADLS37S05 178 PAD Al 033U aizs E aiz6 c
= 4 6 3
72009 ‘o RF v ek v 200K 10.0K
+Q_MOD 10 ! v2 IN NEXT ROOM
Q_MOD 9| *Q R129 9
< Ne 301 [ENTEN
EN_IIQ_MOD osop Ne 4X0.1U
» PAD NC d
0000000000
R132 R133 U113A 1138
499 499 TLV2372IDGK TLV2372IDGK
c122
1000P == RFOUTPUT IS ABOUT +1dBm FOR
BASEBAND INPUTS OF 1Vpp.
GAIN LEVELING AND AMPLITUDE )
ilolgsp MODULATION: ATTENUATION
J HORE NEGATIVE ATTENUATION weeomice weEomce !
1 R134 R135 CONTROL. R136 2 R137 CONTROL. =
= 1S 0dB AT 0V AND INCREASES 2.02K 402K 202k S 402k
NON-LINEARLY TO -300B (FOR
R138 R139 EACH OF TWO ATTENUATORS)
499 499 TERMINATION AT 25V RN100
V2 IS CONTROLLED TO MAINTAIN
R141 50 OHM ATTENUATOR IMPEDANCE SSDATA
1 499 R140 C126 AS ATTENUATION IS ADJUSTED SSCLK
+RE_ATTN R143 L106 RF_ATTEN CONTROL VOLTAGE 100 VAN 3 G SROLK
i SEAAAS b s —— 29 18UH IS ALWAYS NEGATIVE. cor T AAA
6 =
R142 1y
499 VLINPUT ON EACH HMC346 HAS -5_SYN +33 SYN 4X150
u114 R144 ci128 500 OHM INPUT RESISTANCE.
ADB130ARMZ < 2.00K 01U =
RL45
402K BESSEL LOWPASS =
+3.00_BUF FILTER. fo=1MHZ.
Z_load=250 OHMS. Qs . 5
R146 THERE IS ABOUT -5d8m OF RF POWER AVAILABLE ON THE RF FEEDTHRU SDATA EvE DA Y B ATTENUATOR CONTROL FOR BASEBAND
1.00K CCONNECTOR FROM THE RF SYNTHESIZER . THIS SIGNAL IS AMPLIFIED, SCIR | IETH b gz 4ds  (DC-62.5MHZ) OUTPUT ON FRONT PANEL
Lor ATTENUATED, AND SUFFERS INSERTION LOSS IN THE 8 "STAGES" (‘A" THRU RCIK L od'cr 03 8d8  BNC CONNECTOR. (SEE PG 3 OF OUTPUT
“H') WHICH FOLLOW. THE TABLE BELOW SUMMARIZES THE GAIN AND V116 Qa4 508 1608 PCB) SET BIT "HIGH" TO INSERT
= ATTENUATION FOR THE SIGNAL IN EACH OF THE 8 STAGES. +33_SYN 1 Q5 ATTENUATION.
RCK Q6 Foi—
(8.5 NOT USED) SECTION GAIN LOSS  ATTENUATION gED sQr; ) [
(A-H) B d8  dB&TYPE 74LVC1G125DBV {
74HC595ADT
A 0 20 0 (UQSWITCH) Qmiso 4
8 0 50  0-60 ANALOG +BLANKING
c 1“0 0 (PREAMP
D 0 28 0315 DIGITAL PARTIAL SPI
E 0 28 0-315 DIGITAL LOOPBACK M100 M101
1108 BEAD 5 SYN 5 SN F 14 28 0315 DIGITAL HOLE2-565C HOLE2-565C
- G 0 28 0315 DIGITAL
L109 BEAD +5 SYN H 19 28  0315DIGITAL H
I 1110 8 BEAD £33 SVN e
RCL SOM 47 210 1575 (DIGITAL) & -60 (ANALOG)
8 SCL +3.00_BUF
) SDATA 1u 11}
RE_BLANK c130 c1a1 c132 MAX OUTPUT = -50Bm + 47 -21 = +21dBm (WOULD BE SATURATED). u1178
BE_BLANK MIN OUTPUT = -5dBm + 47 - 21 -157.5 = - 136.5dBm (DIGITAL ATTN ONLY) R147 TLV2372IDGK M102 M103
M ouso ook R148 HOLE2-565C HOLE2-565C
1. BB OFFSET BB OFFSET +3.00 !\ 100
14 +3.00 ey AT THE HIGHEST OUTPUT LEVEL (+13Bm) THERE WILL BE SOME 80— .50
1 +BB OUT 188 OUT ATTENUATION BEFORE THE OUTPUT AMPLIFIER TO AVOID _
L B T -BB_OUT SATURATION. TO REDUCE THE OUTPUT FROM THE MAXIMUM C133
T ORE AT OUTPUT THE NEXT 3dB OF ATTENUATION IS ADDED BEFORE THE 1w - =
19 RFATT] OUTPUT AMPLIFIER TO REDUCE OUTPUT COMPRESSION AND ?
0 DET_4GHZ OPTIMIZE THE NOISE FIGURE OF THE OUTPUT. TO REDUCE THE =
1 +Q MOD OUTPUT POWER FURTHER, ATTENUATION IS ADDED TO SECTION
'3 &"gg "H" (TO IMPROVE NOISE FIGURE AND OUTPUT PROTECTION). 35 SN
200 AFTER SECTION "H" REACHES MAXIMUM ATTENUATION IS ADDED A
UNIFORMLY TO SECTION G, F, E, AND FINALLY, D. ui7c
= TLV2372IDGK
THE ANALOG ATTENUATORS (IN SECTION "B) ARE USED TO ADD SPLIT +/-3V POWER SUPPLY
ATTENUATION LESS THAN THE DIGITAL ATTENUATORS' LSBs FOR DIGITAL ATTENUATORS
(0.508), TO FIX THE DIFFERENTIAL NON-LINEARITY OF THE AND -3.00V REFERENCE FOR 5 SYN
DIGITAL ATTENUATORS, FOR GAIN LEVELING DURING SWEEPS, OUTPUT OFFSET. -
AND FOR AMPLITUDE MODULATION.
i e e —
BB_MON TLV2372IDGK e
SG385 OUTPUT PCB: RF ATTEN & CONTROL
Document Number Rev
SG385 REV C.DSN c
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ALL POWER, GROUND, CONTROL AND MONITOR SIGNALS ARE LOW-PASS
FILTERED AS THEY PROCEDE FROM STAGE-TO-STAGE. MOUNTING SCREWS
ESTABLISH LOCAL GROUNDS WITHIN EACH ROOM.

el

- 1 4 e - — — 4 q
! Pl I Pl I
[y [ [
| = | | = | | | H |
| | | |
! L200 L201 P! L202 L203 | L204 L205 P! L206 L207 |
| 22NH BEAD bl 22NH BEAD | 22NH BEAD bl 22NH BEAD |
o5 [>—0% % ‘: | O ' —t O |
‘ L L ‘ 1 1 w 1
| c200 ca01 ! | c202 c203 ! c204 c205 ! | c206 !
U Y | U U | U U | U |
! Pl I Pl I
! ) P! - | : ! - - FRONT PANEL OUTPUT: 950kHZ |
| bl | ) TO 4.05GHZ. +13dBm (1Vims) TO |
| L | L -127dBm (100nVims). |
! Pl I Pl I
! Pl I Pl I
| | |
| ! | R200 R201 ! ! | !
| 49.9 49.9 | | |
| i | i |
| ! | ! ! | R202 R203 i !
D200 | D201 | D202 | 249 249 8-BIT SERIAL DAC SETS MESFET |
| BAVOOWT1G L BAVOIWT1G | BAVOIWT1G Lo CHANNEL BIAS. SET DAC SO THAT 0203 |
R BAVOOWT1G
| L | L IN & OUT ARE AT 3.25V FOR ALL |
| | | ATTENUATOR SETTINGS. USE Ve
| | | AS REFERENCE. |
| ! L208 R204 | ! |
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Eﬁ— INH GND —3:| EL INH GND —33 649K g o
= = = = D100
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ALL POWER, GROUND, CONTROL AND MONITOR SIGNALS ARE LOW-PASS
FILTERED AS THEY PROCEDE FROM STAGE-TO-STAGE. MOUNTING SCREWS
ESTABLISH LOCAL GROUNDS WITHIN EACH ROOM.
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I [ 124 < | 124 < | ‘ [ BAVOIWT1G !
I D200 [ | LAMDA/4 D201 | LAMDA/4 ! BAVOOWT1G [ I
| BAVOIWT1G n GAIN = +15dB | AT 6GHz BAVOOWT1G GAIN = +15dB | AT 6GHz i D202 I I
| n NF = 5.4dB | FOR6dB NF = 5.4dB | FOR6dB 1 o 8-BIT SERIAL DAC SETS MESFET CHANNEL BIAS. I
| L Id0=70nL1£50 | GAIN Idc=70mA | GAIN [ 1 SET DAC SO THAT IN & OUT ARE AT 3.25V FOR |
| i ALL ATTENUATOR SETTINGS. USE Vcc Al |
! ! SKY65014-92LF R251 § | BOOST. R253 § | BOOST. 1 b L209 R205 REFERENCL!JE ORS (GS. USE Ve AS o |
! L 124 <! U251 ! . h 33UH 499 . |
! o ! | o SKY65014-92LF | O o [ !
I I 6 I I I U200
! L \ 6 4 b i | LTC2630CSC6-HZ8 :
I | [
I [ : : 1 3 soivee (-4 !
I [ 1 SCK  ouT !
| I L211 R207 [ |
: ‘ : 1 1 L : : 470H 499 CS GND ‘
= L1 | —_-___= = __l________ )
I ATTENUATION 0 TO 31.5dB. = C208 b = c209 [ ! = ca10 1 = coul !
I INSERTION LOSS 2.4dB. k) [ I 1u 1 L k) !
| [ ATTENUATION 0 TO 31.5dB. 1 ATTENUATION 0 TO 31.5dB. I I
I [ INSERTION LOSS 2.4dB. 1 INSERTION LOSS 2.4dB. [ I
| ! | [ 5 !
‘ ! ‘ : O 1213 R209 |
‘ | : O O 82NH 499 |
[ L [ I D204 ca0 |
| 201 | U202 [ U203 [ U204 FLZ5V6B ]
| Id9 HMC624LP4 [ 39 «] HMC624LP4 [ Jd8dg HMC624LP4 [ Jdsgdeg Hvce2aLPa Vz=5.6V !
| [ [ Il = !
| 1l ps SEN9sw0 ypp |18 [ 1l ps SEN@swa ypp 18 [ 1f{ps 9EN@swa ypp (18 [ 1f{ps QEN@zwo ypp (18 = |
. 5 [ayayayaa¥ap-g 17 | 5! [afagayayalap- 1 | i jafa¥ayaYa¥al 17 U252 5 [ayayayaa¥ap-g 17 |
SSCLK CLK o PUPL I CLK a PUPL I CLK o PUPL [ CLK o PUPL
SSDATA SDI pup2 (18 ! 3 soi puP2 (& [ SoI pup2 (18 C214 HMCT88LP2E SDI pup2 (18 !
SROLK i 4 15 ! car2 c213 4 15 C254 c255 4 15 01U 4 15 C216  J200 |
1 2]CS —amgwe  SDO 2 [ rem) :]CS owmywe SDO [T it 1 path :]CS ~nmgwe  SDO 2 [ 2]CS ~amgwe  SDO 2 9U TvPeEN
! oo 888888 _GND T3 L | a oW 8838888 _GNp o [ &GN 8888388 _CGNo[T3 T [ oG 888888 _GND T3 ] !
ATTEN_RF[_>— RF_IN € << << < RF_OUT = I RF_IN €< << << RF_OUT | l—— I I RF_IN << << < RF_OUT 1T I RF_IN € << << < RF_OUT | |
| [ [ Il c215 !
| [ R254 1 R255 [ 01U |
| R210 n R211 20.0K I 20.0K R213 | R214 R215 R216 |
| 20.0K \‘ 20.0K o 200K | | = = = 4.99K 4.99K 1.50K |
I I
! ! [ b GAIN = +16dB CN203 FRONT PANEL |
! CN200 = ! = CN201 = [ = CN202 = I NF = 7dB 4X0.1U OUTPUT: 950kHZ TO |
! 4X0.1U ! 4X0.1U I 4x0.1U h Idc=70mA c218 6.075GHZ. +13dBm |
I | 1 [ ——ca17 —_— . .
| L L 1 R217 R218 > 100P (1Vrms) TO -110dBm
| [ L | 499 499 (0.7uvrms). |
| == = = :‘ L == = = I == = = :
: RN200 | : : I RN202 : : |
I
! L [ 1 g ! :
! 2 7 il [ 2 7 T ‘
! 6 1 [ 6 11
| 4 5 L L 4 5 11 !
| : | [ Il :
I ! 4 ! [
| 4X150 ! 4X150 [ 4X150 D ) |
‘ c224 | : c225 : I . |
390P 390P I C226
| q d o : | d N o - =N Seen I . o7 :
! £ L L _L cn2oa | L _L _L cN2os [ L L _L _L cneos Il 390P
| TTTT s = n T axaoor. = O R AR AN TS 4x100P I L L L cneor I
| 00 [ L = I T T 4x100P I
| - N n o o o O - o I = I
| [ I Il !
‘ L [ = = = . !
| [ I = T = Il !
| [ I Il !
| : | I [ :
I [
M200 ‘ M201 M202 | M203 M204 b M205 M206 O M207 M208 M209 |
HOLE256SC | HOLE2-56SC HOLE2-56SC | : HOLE2-56SC HOLE2-56SC : I HOLE2-56SC HOLE2-56SC O HOLE2-56SC HOLE2-56SC HOLE2-56SC |
I
| [ I Il !
| [ I Il !
| [ I Il !
| [ I Il !
= ! = = by = = i = = [ = = = ‘
| [ I Il !
| [ I Il !
| MY _______ S ______ ol ___________________________1
R225
2.00K
9 > DET_4GHZ
R224 c229
2.00K I 1000P
[Title
SG386 RF OUTPUT STAGE
ize Document Number ev
C | sSG386 RF OUTPUTS REV B.DSN c
ate: uesday Iil eet Of
5] Tuesday, April 17, 2018 h 2 3




BEAD
+5 _SYN ?
=
30 [ >— 380
-3.0 vV
w0 [> uU300C
OPA2695ID
v
c301 +3.0
301 .1U
|__I_ DIGITAL ATTENUATOR: -5 SYN
= 070 31 dBIN 1dB Ra2 he
+3.0 STEPS. 100 BEAD
C304
U301 U302 +3.0 iU
TS5A623157 TS5A623157 BUTTERWORTH 100MHZ LPF. DC-62.5MHZ. 1Vrms TO 1mVrms.
DIGITAL aos . GRSEO 50 OHM SOURCE AND LOAD.
2 ATTENUATOR: =
BBouT [ > ° VMg ° Vg R301 1303 Wt o 0OR 30dB. 74LVC1G3157DCK Av=3x HEADROOM RESTRICTS
9 04/|°_ 9 04/|° 49.9 150NH v -oa U3008 Usoom (AMPLITUDE + OFFSET) SETTINGS.
1 1 6 Y Y\ PP 2 5
5 5 RF_IN O&‘? OPA2695ID R303 OPA2695ID
7 €305 €306 1 4 R305 1305 3300
OQ&LD_ 0‘\1\c 6 vV U303 33P 33P g 8383 o : 49.9/1W 150NH BNC
4|l 4|1 AD8130ARMZ R302 s 2
+BB_OUT o G G — 6
— — L304 o R304 1 1 Jd 768 c308
5 SVl | 499 = = <995 U
| R306 R307 _'
R309 R310 BEAD c307 53.6 24.9
49.9 49.9 C309 AU =
U R325
3.0 | = = 100
= = i 1
BUTTERWORTH 100MHZ LPF TO
?%ﬁf( o 20 REDUCE HARMONICS AND EMI.
BB_BLANK_CTL [ > X . 3.
c310
SET BIT "HIGH" TO INSERT ATTENUATION. R318 100P R317
10.0K 10.0K
16dB ’_| |__|
éS';B FTER = TO CPU'S ADC TO
adB @ +-3VDC MONITOR BNC
2dB e OFFSET R319 OUTPUT.
1dB ?%%?( SOURCE. vao oo
’ - ~>BB_MON
c311
30dB_CTL > T000p
s [>S SN
U306
0-3.00VDC OFFSET CONTROL TLV2371DBV R320
1.00K
BB_OFFSET > T~ 1
4
c312
- 1w
o R323
ssN  [>—SW 750
R321 R322 =
100K 100K
+3.00 >
REF1 REF2 REF3 REF4
FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL
[Title
SG386 BASEBAND OUTPUT TO FRONT PANEL BNC.
ize Document Number ev
C | SG386 RF OUTPUTS REV B.DSN c
[Date: Tuesday, April 17, 2018 JSheet 3 of 3




LETHAL VOLTAGES ARE PRESENT WHEN

CONNECTOR TO MOTHERBOARD

3x0-00634 100120 CONNECTED TO LINE VOLTAGE!! JUMPER CABLE TO +24V OEM SUPPLY.
CORCOM 3EEAL (SRS 0-01045) 0.250.032" MTA-156
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GND R1 820U-50V 5 | g ig T
GND = 7.50K T o
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N ouT L 201
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-DISABLE P TRANSFORMER D11 L6
SYNC MOUNTING ES2D 10UH us
R8 cup 72y LM2990T-5.0
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€ B B D12
B D13 10UF-35v MBRS230LT3G
ES2D c19 =
[+ ci8 1200P-1KV
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10UH INDUCTORS ARE TDK SLF7055T-100M2R5-3PF. (2.5, 0.040 OHMS)
820UF-50V CAPS ARE PANASONIC EEUFC1H821 (ESR=0.04:
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ALL OF THESE CIRCUITS ARE ENCLOSED
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INSIDE THE INSTRUMENT CHASSIS.

2 OHMS, 2.4A RIPPLE).
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SOCKET CONNECTS TO REAR PANEL OPTION
182 (CLOCK & 4-8GHZ RF OUTPUTS).

3
HEAD-15
SOCKET CONNECTS TO REAR T7993
PANEL OPTION 3 (10 EREEPENREEEEEEE
MODULATOR)
N J2 i
HEAD 15
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iz b
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of SFEP
1 fed
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HEAD-25

SOCKET CONNECTS TO MOTHERBOARD FOR POWER
AND CONTROL OF REAR PANEL OPTIONS.

Tile
SG385 JUMPER PCB FOR REAR PANEL OPTIONS
ize | Document Number =
C | sG38sREVADSN A
Pate: Tuesday, September 14, 2010 Eheet of

T T M ——  — — —_—W—_—w——— —e—ee———— —— W W — — — e —_—_— — S —  — —— e W W — — —  — _—_— 1



PREVENT CORRUPTION OF SHIFT
REGISTER DATA BY GATING SCLK
"OFF" UNLESS SELECTED.
433 OPT.
102
74LVC1G157GW

gsck a

V_HIGH CONTROLS HIGH Lt
100 SET Vhigh = Vofset + Vampl
LTC2624CGN

clR  veo

REF_A A_OUT
REF B B_OUT
REF_C C_OUT

Quos! a
8

-cs_opT1

o
TS OPTT 7
csio

V_HIGH=-2.000 + 1.666 X OFFS_CTL

EVEL OF CLOCK OUTPUT.
2

ul01A
ADTLOB2ARMZ

V_HIGH
DAC RANGE: 2.00 < V_HIGH < +3.00
(-18Y < ACTUAL V_HIGH < 2.5V)

ulo1c
ADTLOBZARMZ

{—>oc_out

CLOCK OUTPUT WAVEFORM DEFINITIONS

&—vhigh
— — —¢—vVoftset
—viw

0.4V < vampl <10
2.0V < Voffset < +2.0V
SET Vhigh = Voffset + Vampl /2
LBV < V_HIGH < 25V

U103
74HCT595ADT

ENDBL o oa

vee
si

QUOSI
MISO
P

05 OPTT
OBTLMPX

Fao0

+DBL_LEVEL
-DBL_LEVEL

L103 ~yBEAD  +15 OPT

—>+300

10494 BEAD 15 OPT

Li0s /5 8600

114
TLV271DBVR

+15_0PT
15 0PT

RN100B
axiK
PREVENT LATCHUP.

Q1008 D100
MBTISEDWITGL  BATSAS

CURRENT MIRROR FOR OUTPUT
DRIVER AMPLITUDE CONTROL!
OV <AMPLCTL<1.

cs opT1

,
3
x
ooy BpE—
:

RCK

SDATA

cs_0PTL
CLk

DC 7O 4.05GHZ

ABOUT +/-200mV.

102
SMAVERT

DC RESTORATION FOR HIGH
SPEED SINGLE-ENDED LEVEL
SHIFT WITH PROGRAMMABLE

Vgnd = 1.453 x Vhigh

DC TO 4,05GHz, 1.ovde,
400mVpp, 50 OHM SOURCE.

Quo1

MMBT3006LTL

c113 10000

DATA INPUTS TO MAX3042 HAVE
50 OHMS TO FLOATING "GND'

T

c114 10000

R124
499
ci16

1000

MBT3904DWITL
Q1034

DC RESTORATION FOR
HIGH SPEED LEVEL
SHIFT.

RC TIME.CONSTANTS
AND ACIDC GAINS ARE

Vierm = 2.33 x Vhigh

5,508 ATTENUATOR

OPT L INSTALLED IF CLK_MON < +3V.
OPT 2 INSTALLED IF DET_8GHZ > 0V
+5 oPT

105
4HCTA051PW

DeT_86Hz >

oPTL MPX

REAR PANEL +CLK & -CLK
OUTPUTS. 25PS
TRANSISTION TIMES,
AMPLITUDE 0.4V TO L0V.
OFFSET -2V TO 2.
TERMINATE BOTH OUTPUTS
WITH 50 OHMS. OUTPUTS

1

101
SMALAUNCH

CAN DRIVE PECL, LVDS,

v
LM337/70220
"oy TRACKS 5.2V

BELOW "GND'

MATCHED,

VIN_ vour
MOUNTS TO BRACKET

+7dB MIXERS, RSECL, CML,

108
SMALAUNCH 4D NECL DEVICES.

02 M08
HOLE4.40  HOLE4-40

VARIABLE LOAD ASSURES THAT
+Vierm REGULATOR WILL ALWAYS

'SOURCE CURRENT (EVEN FOR

NEGATIVE OFFSETS)) REF2 REF3

FIDUCIAL ~ FIDUCIAL  FIDUCIAL

FIDUCIAL
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pc_out [

U200
LM7171AM

415 OPT

w15 0pT [>—F
+5_OPT H‘S’GW
L
+a3.0T >30T
5_OPT >—"5 OPT

15.0PT L.0PT

enosL >

LOW-PASS FILTER

'SQUARE WAVE.

uz08
LFCN-3800

N our
o o

TERMINATION

coz7

10009

USE TRIPLE 1:2
ANALOG SWITCH
TO LEVEL SHIFT
SPITO OVI-SV.

7

SDATA

DOUBLER CIRCUIT IS ENABLED WHEN USER ENTERS A
FREQUENCY >4 05GHZ, OTHERWISE, IT IS "OFF" AND
RF_LEVEL" ('DBL_LEVEL") IS USED TO CONTROL FRONT
PANEL N-TYPE OUTPUT.

202
TSSA3166DBVR

PASSIVE DIODE
MULTIPLIER HAS.
121608
CONVERSION

GAIN = 4178 LoSS TO X2

uz09
ca18 HMC189MS8
100p

V1INPUT
RESISTANCE
1S 500 OHWS.

FULLY DIFFERENTIAL AMPLIFIER WITH Vem=0

BESSEL LOWPASS.
FILTER. fe=1MHZ.
Z_10ad=500 OHMS.

s ]

L211
BEAD

215
74HCT4053PW

s
X0 vee
X1 x4

203
TSSA3166DBVR

R201
ag.enw

200
SMALAUNCH

REAR PANEL DC

CRCW?251249ROFKEG.

u201¢
OQUTPUT (20mA TLV23721DGK
MAX),

uz01a
TLv2372iDGK

+3.00 Z[

ATTE!
GAIN LEVELING AND.
SUB 0508 STEPS.

VOLTAGE VARIABLE
NUATOR FOR

+120
U206 207
210 SKYS5013.02LF 56N
HMC3a6MS8G.

IMPEDANCE
CONTROL.

v212
TLV2710BVR

ATTENUATION
031508

12
PHEMT GAIN BLOCK
L208
Sl

207
HMCT88LP2E N

2

H
RN200A
8x100.

las T

—

SCLK
cs_oPTL

2018
TLV23721DGK

DET_8GHZ

201
SMALAUNCH

REAR PANEL

POPULATE COMPONENTS INSIDE DASHED
LINE FOR OPTION 2 (4-8GHZ DOUBLER).

4,050 8.1GHZ
RF OUTPUT.

POWER CALCULATIONS:

OUTPUT AMP GAIN

MAX OUTPUT POWER

TRANSLATE SERIAL DATA
FROM -5V/0V TO OV/+3.3V.

+33 0PT

v214
74LVC1G125DBY SPI LOOP BACK

c vEE
INH GND
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>QMiso
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OPTION 3: I/Q OUTPUTS. OPTION 4: I/Q OUTPUTS.

CCANCEL DC CURRENT FROM CM VOLTAGE

[ M2 M3
HOLE4-40  HOLE4-40 HOLE4-40 OPTION 4 PROVIDES I/Q OUTPUTS FOR THE
CURRENTLY-SELECTED I/Q SIGNAL SOURCE (EXT OR ARB).
INTERNAL I/Q ARB FUNCTIONS ARE ONLY AVAILABLE ON
UNITS WITH OPTION 4.

i | !
| | |
|
| | |
|
| | |
|
| | |
|
| | |
|
| |
| INPUT OVERLOAD DETECTION OCCURS AT ABOUT 108% OF FULL'SCALE. ‘ [ TERMINATION ‘
L2 2
| BEAD | ! BNC_STRIP |
+5_OPT. . | | T IN PHASE |
! ‘ | BASEBAND ‘
| UTPUT
|
| R2 R3 Ra RS ! 05V !
| v 2.00K 2,00K 2.00K 2.00K | ! R6 R7 (2vpp) |
u2c U2A | | 499 49.9 |
| TLV3502 TLV3502 +5_OPT |
| g 1 | ‘ |
| U3A ! | !
| |
: 74LVC32/SO | | |
|
| | |
|
| = |
: | ! |
| | FULLY DIFFERENTIAL AMPLIFIER WITH Vem=0, |
: | ! |
| | L4 ca |
| | BEAD 1U
| R14 R10 R11 R12 R13 | |
32 100K 115K 200K 2.00K 115K | | |
| BNC_STRIP o RI15 |
| QUADRATURE K 499 | |
BASEBAND 1 ’ 1 B4 | | ‘
! INPUT +-0.5V %—{\‘/m R | | 5 |
! (Vpp) R17 - | BNC_STRIP
| 52.3 us R16 ! | T B QUADRATURE |
| L QRAH; 4 ADB131 499 | | BASEBAND OUTPUT |
+-0.5V (1Vpp) |
| R20 U !
| 115K AD8131: GAIN SETTING RESISTORS | ! |
ARE INTERNAL TO THE PACKAGE. | | R21 R22 |
! 39 R0 GAIN IS x2. "EN" IS N.C. | 49.9 49.9
| ek ok SINGLE-ENDED INPUT ! | !
| 5 c6  RESISTANCE IS 1125 OHMS. | |
BEAD 1U | ! |
! 5 OPT | | |
|
| CANCEL DC CURRENT FROM CM VOLTAGE | ! |
|
| |
: | ! = |
| | I 5 -
! ! 24
| | HEAD15
| 1Vpp ON I/Q INPUTS YIELDS 1Vpp ON EACH OF THE DIFF AMP OUTPUTS +33 OPT |
(THE AD8131 HAS A GAIN OF x2 BUT IS DRIVEN SINGLE-ENDEDLY.) THIS u3B | 'Q,%‘LTT 1
| WILL PROVIDE 500mVpp ON EACH SIDE OF THE DIFFERENTIAL LINE AT 74LVC32/S0 us QL
| THE 50 OHM TERMINATORS AT THE INPUT TO THE RF I/Q MODULATOR SRESLVDSL -Lout >
| (IN THE RF BLOCK) AS REQUIRED. I T OUT 3
4 FOVLD_T7Q 6
| -OVLD_IIQ
| [ QN i HEADER TO VERTICAL JUMPER
| | +Q_IN 9 BOARD WHICH CONNECTS TO
| | 1IN ﬁ MOTHERBOARD.
| | SLIN 1
+5 gt
| | 33 "
| 5 15
|
| |
|
| L7 BEAD
| INPUT OVERLOAD DETECTION OCCURS AT ABOUT 108% OF FULL-SCALE. | Y%
| |
| ’ |
| |
| L9 /»BEAD -5_OPT
! R25 R26 R27 Rr28 |
| v 2.00K 2,00K 2.00K 2.00K
| urc u7A | 10 yBEAD +33_OPT
‘ Tasez | o TLV3502 |
usc
| 74LVC32/SO | L1l BEAD +5_OPT
<
| - !
| |
| C9 == Ci== C11
| U U U
| ! L L
| |
| |
| |
| |
| R33 R29 R30 R31 R32 !
| ¥ 100K 115K 200K 2.00K 115K |
IN PHASE BNC_STRIP R34 |
! BASEBAND L Jen 49.9
| INPUT +/-0.5V 1 ’ 1 L
| avep) 2 Jven |
| R36 £ T REF1 REF2
523 us R35 | FIDUCIAL FIDUCIAL
| R37 < AD8131 499
| 24.9 AD8131: GAIN SETTING RESISTORS | E E
| :ﬂlf;K ARE INTERNAL TO THE PACKAGE |
| = g@'gég;’g I'SPTJ(T: | OPTION 3: INSTALLED ON REAR PANEL TO PROVIDE
R4l = R4z RESISTANCE IS 1125 OHMS. | DIFFERENTIAL SIGNALS AND OVER-LOAD DETECTION FOR
| 2 215K 215K c1s v REAR-PANEL BNC INPUTS FOR IN-PHASE AND QUADRATURE
| BEAD ) 7ALNCI2SO MOUNTING PADS. ! BASEBAND SIGNALS FOR 1/Q MODULATOR (WHICH IS LOCATED
| 5_OPT i pd | IN THE "RF BLOCK" ON THE FRONT PANEL).
| |
| |
| |
| |
| |
| | [Tt
| | SG385 OPTION 3 & 4: /Q MODULATOR REAR PANEL /0
| o oo _______________________________________1 ize | Document Number e
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SRS 10MHz/+24V_OCXO
B/N SC-10-2471-3-3-3-

GAIN - 2.50%
MOUNT SC-10 WITH FOUR KEYSTONE SPACERS, (FOR Sc-10)
(P/N 3203 (.25" DIA, 0.125% LENGTH.)

EITHER THE SC10 OCXO
R THE PRS10 RUBIDIUM
CAN BE INSTALLED

THE SAME PCB & BRACKET
ARE USED FOR OCXO & RB.

- 1.25%
(FOR PRS10)

CONNECTOR
PRS-10 Rb. vzE
a3

7inC04
az

LOCK/1PPS
RXD/EF
POT W
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1 2

1

M1 Mz

MOUNTING HOLES:4-40

P 1171

SRS P/N PRS10 M3 M4 M5 M6

45V FOR INVERTER

0.187" THRU HOLES FOR SC-10
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