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Text Box
+12 and -12 power LEDs were engraved backwards on the initial design.  +12 should be on the right, -12 on the left.  This was fixed after the prototype panels were ordered.



Designator Comment Description Digikey Part Number Quantity Manufacturers Part Number Value
C1 1UF PCC2234CT-ND 1 1UF
C2 1UF PCC2234CT-ND 1 1UF
C3 1UF PCC2234CT-ND 1 1UF
C4 1UF PCC2234CT-ND 1 1UF
C5 1UF PCC2234CT-ND 1 1UF
C6 3.3UF EF1335-ND 1 3.3UF
C7 1UF PCC2234CT-ND 1 1UF
C8 1UF PCC2234CT-ND 1 1UF
C9 1UF PCC2234CT-ND 1 1UF
C10 1UF PCC2234CT-ND 1 1UF
C11 OMIT 1 OMIT
C12 1UF PCC2234CT-ND 1 1UF
C13 1UF PCC2234CT-ND 1 1UF
C14 OMIT 1 OMIT
C15 3.3UF EF1335-ND 1 3.3UF
C16 1UF PCC2234CT-ND 1 1UF
C17 1UF PCC2234CT-ND 1 1UF
C18 3.3UF EF1335-ND 1 3.3UF
C19 1UF PCC2234CT-ND 1 1UF
C20 OMIT PCC2234CT-ND 1 OMIT
C21 1UF PCC2234CT-ND 1 1UF
C22 1UF PCC2234CT-ND 1 1UF
C23 1UF PCC2234CT-ND 1 1UF
C24 1UF PCC2234CT-ND 1 1UF
C25 1UF PCC2234CT-ND 1 1UF
C26 1UF PCC2234CT-ND 1 1UF
C27 1UF PCC2234CT-ND 1 1UF
C28 3.3UF EF1335-ND 1 3.3UF
C29 OMIT 1 OMIT
C30 1UF PCC2234CT-ND 1 1UF
C31 1UF PCC2234CT-ND 1 1UF
C32 1000pF PCC2009CT-ND 1 1000pF
C33 1UF PCC2234CT-ND 1 1UF
C34 1000pF PCC2009CT-ND 1 1000pF
C35 1000pF PCC2009CT-ND 1 1000pF
D1 Stacked RED LED Dual Green LED 67-1319-ND 1
D2 Stacked RED LED Dual Green LED 67-1319-ND 1
D3 Stacked GREEN LED Dual Green LED 67-1321-ND 1
D4 60V, 1A Schottky Default Diode RB160M-60CT-ND 1
D5 60V, 1A Schottky Default Diode RB160M-60CT-ND 1
D6 60V, 1A Schottky Default Diode RB160M-60CT-ND 1
DZ1 7.5V ZENER Zener_Dual BZX84C7V5SDICT-ND 1
J1 BNC Stacked Dual BNC 1 31202-HW-50  @ www.pscelex.com
J2 BNC Stacked Dual BNC 1 31202-HW-50  @ www.pscelex.com
J3 BNC Stacked Dual BNC 1 31202-HW-50  @ www.pscelex.com
J5 SMA SMA Connector 1 31202-HW-50  @ www.pscelex.com
J6 SMA SMA Connector 1 31202-HW-50  @ www.pscelex.com
K1 RELAY_G6H Z828-ND 1
K2 RELAY_G6H Z828-ND 1
K3 RELAY_G6H Z828-ND 1
L1 10UH PCD1817CT-ND 1 10UH
L2 10UH PCD1817CT-ND 1 10UH
P1 Header 3H Header, 3-Pin, Right Angle WM5236-ND 1
Q1 2N3904 NPN General Purpose Amplifier 2N3904RLRMGOSCT-ND 1
R1 1k P1.00KFCT-ND 1 1k
R2 1k P1.00KFCT-ND 1 1k
R3 187K P187KFCT-ND 1 187K
R4 1k P1.00KFCT-ND 1 1k
R5 1k P1.00KFCT-ND 1 1k
R6 49.9 P49.9FCT-ND 1 49.9
R7 10K Potentiometer P10.0KFCT-ND 1 10K
R8 10K P10.0KFCT-ND 1 10K
R9 1k P1.00KFCT-ND 1 1k
R10 49.9 P49.9FCT-ND 1 49.9
R11 Resistor P10.0FCT-ND 1 10
R12 1k P1.00KFCT-ND 1 1k
R13 1k P1.00KFCT-ND 1 1k
R14 1k P1.00KFCT-ND 1 1k
R15 Resistor P10.0KFCT-ND 1 10K
R16 10K P10.0KFCT-ND 1 10K



R17 49.9 P49.9FCT-ND 1 49.9
R18 1k P1.00KFCT-ND 1 1k
R19 Resistor P10.0KFCT-ND 1 10K
R20 1k P1.00KFCT-ND 1 1k
R21 Resistor P10.0KFCT-ND 1 10K
R22 200 P200FCT-ND 1 200
R23 1k P1.00KFCT-ND 1 1k
R24 10 P10.0FCT-ND 1 10
R25 OMIT P1.00KFCT-ND 1 OMIT
R26 Resistor P1.00KFCT-ND 1 1k
R27 Resistor P1.00KFCT-ND 1 1k
R28 OMIT P1.00KFCT-ND 1 OMIT
R29 Resistor P1.00KFCT-ND 1 1k
R30 Resistor P1.00KFCT-ND 1 1k
R31 10 P10.0FCT-ND 1 10
R32 Resistor P1.00KFCT-ND 1 1k
R33 0 P0.0ECT-ND 1 0
R35 1k P1.00KFCT-ND 1 1k
R36 150 ALSR3J-150-ND 1 150
R37 187K P187KFCT-ND 1 187K
R38 10K Potentiometer P10.0KFCT-ND 1 10K
R39 110, 1Watt Resistor PT110AFCT-ND 1 110
SW1 SPDT Rocker SPDT 450-1518-ND 1
SW2 SPDT Rocker SPDT 450-1518-ND 1
SW3 SPDT Rocker SPDT 450-1518-ND 1
TP1 TESTPT PCB Testpoint 5016KCT-ND 1
TP2 TESTPT PCB Testpoint 5016KCT-ND 1
TP3 TESTPT PCB Testpoint 5016KCT-ND 1
TP4 TESTPT PCB Testpoint 5016KCT-ND 1
TP5 TESTPT PCB Testpoint 5016KCT-ND 1
TP6 TESTPT PCB Testpoint 5016KCT-ND 1
TP7 TESTPT PCB Testpoint 5016KCT-ND 1
TP8 TESTPT PCB Testpoint 5016KCT-ND 1
TP9 TESTPT PCB Testpoint 5016KCT-ND 1
TP10 TESTPT PCB Testpoint 5016KCT-ND 1
TP11 TESTPT PCB Testpoint 5016KCT-ND 1
TP12 TESTPT PCB Testpoint 5016KCT-ND 1
TP13 TESTPT PCB Testpoint 5016KCT-ND 1
TP14 TESTPT PCB Testpoint 5016KCT-ND 1
TP15 TESTPT PCB Testpoint 5016KCT-ND 1
TP16 TESTPT PCB Testpoint 5016KCT-ND 1
U1 ADOP27AQ Ultra-Low Noise, Precision Operational Amplifier OP27GS-ND 1
U2 ADOP27AQ Ultra-Low Noise, Precision Operational Amplifier OP27GS-ND 1
U3 ADOP27AQ Ultra-Low Noise, Precision Operational Amplifier OP27GS-ND 1
U4 LF356AN8 JFET-Input High-Speed Operational Amplifier LF356M-ND 1
U5 ADOP27AQ Ultra-Low Noise, Precision Operational Amplifier OP27GS-ND 1
U6 AD8336 Variable Gain Amplifier AD8336ACPZ-R7CT-ND 1
U7 ADOP27AQ Ultra-Low Noise, Precision Operational Amplifier OP27GS-ND 1
U8 MC7912ACT Three-Terminal Negative Voltage Regulator MC7912CTOS-ND 1
U9 MC78M12ACT Three-Terminal Medium Current Positive Voltage Regulator MC78M12CTGOS-ND 1
U10 JSPHS-26 18 to 26 MHZ PHASE SHIFTER 1 JSPHS-26 @ www.minicircuits.com
U11 ERA-AMP MINI CIRCUITS ERA AMPLIFIER 1 ERA-5SM+ @ www.minicircuits.com
U12 MC78M12ACT Three-Terminal Medium Current Positive Voltage Regulator MC78M12CTGOS-ND 1
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PCB Land Pattern

Suggested Layout, 

Tolerance to be within ±.002

50Ω     180° Voltage Variable     18 to 26 MHz

Phase Shifter
Narrow Band

CASE STYLE: BK276
PRICE: $29.95 ea.  QTY (1-9)

Demo Board MCL P/N: TB-122
Suggested PCB Layout (PL-030)

Outline Dimensions  (      )inch
mm

Maximum Ratings

Pin Connections
IN 1

OUT 7

BIAS 4,6^

GROUND 2,3,5,8,9,10,11,12,13,14

Outline Drawing

Phase Shifter Electrical Specifi cations

REV. A
M102713
JSPHS-26
HY/TD/CP/AM
080415

A B C D E F G

.450 .803 -- .100 .250 .102 .100

11.43 20.40 -- 2.54 6.35 2.59 2.54

H J K L wt

.047 .065 .065 .470 grams

1.19 1.65 1.65 11.94 3.0

Typical Performance Data

JSPHS-26

Operating Temperature  -40°C to 85°C

Storage Temperature  -55°C to 100°C

RF Input Power 20 dBm max.

Control Voltage 12V

Features
• low insertion loss, 1.2 dB typ.
• good VSWR, 1.3:1 typ.
• solder-plated J-leads for excellent solderability
  and strain relief
• aqueous washable 

Applications
• IF signal processing
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PHASE
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INSERTION LOSS
(dB)

CONTROL
VOLTAGE

(V)

CONTROL
BANDWIDTH

(kHz)

VSWR
(:1)

Min. Typ. Max. Typ. Typ. Max.

18-26 180 1.2 3.0 0-12 DC-50 1.2 1.7

^ pins must be connected together externally

Control
Voltage

(V)

Phase Shift*
(Degrees)

VSWR
(:1)

Insertion Loss
(dB)

18
MHz

22
MHz

26
MHz

18
MHz

22
MHz

26
MHz

18
MHz

22
MHz

26
MHz

* Normalized at control voltage = 0V

 0.00 0.00 0.00 0.00 1.17 1.28 1.22 1.28 0.99 0.94
 2.00 40.75 14.16 6.22 1.11 1.31 1.24 1.48 1.11 0.98
 4.00 89.04 34.13 14.10 1.02 1.34 1.27 1.46 1.30 1.05
 6.00 137.90 70.92 27.04 1.15 1.35 1.30 1.20 1.59 1.17
 8.00 177.31 149.42 59.86 1.19 1.20 1.38 0.91 1.70 1.53
 10.00 204.19 221.13 159.17 1.17 1.06 1.37 0.74 1.15 2.20
 11.00 212.53 241.18 210.92 1.16 1.03 1.23 0.70 0.95 1.78
 12.00 218.74 254.46 245.15 1.15 1.01 1.14 0.68 0.83 1.32

RF IN

CONTROL VOLTAGE

RF OUT

electrical schematic

Maximum operating power, 0 dBm

DC input resistance at Control port: 2000 ohms typ.
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