RiFonelech Specification

RS 15545 Digital Step Attenuator

General Description Features

The RS15545 is a 6-bit digital step attenuator (DSA). It is available %" Excellent RF Performance

ina 4 mm x 4 mm, 24-lead LGA and provides 31.5dB attenuation ®  Flexible attenuation steps of 0.5dB and 1dB up to 31.5dB
range in 0.5dB and 1dB steps from 9 kHz to 40 GHz.

The RS15545 provides both serial and parallel digital control

®  High Attenuation Accuracy and Low Insertion Loss

+*  High input linearity

interface.
® P0.1dB: 30 dBm typical
®  Third-order intercept (IP3): 52 dBm typical
X Programming interface
® Parallel
Applications ® Serd
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Absolute Maximum Ratings

Table 1
Parameter Min Max Units
Voo to GND -0.3 6.0 \Y
Vectrl to GND(Parallel Mode) -0.3 6.0 Y
Storage Temperature Range -60 150 °C
ESD Voltage- HBM 500 \Y

Stresses above those listed above may cause permanent damage to the device. Functional operation of the device at these or any other

conditions above those indicated in the operational section of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.
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Recommended Operating Conditions

Table 2

Parameter Conditions Min Typ Max Units
Supply Voltage / 2.7 3.3 55 v
Vss 2.7 -3.3 55

Operating Temp Range / -40 25 105 °C
RF Frequency Range / 0.0009 40 GHz
Input Power, Average 27 dBm
Input Power, Peak 30 dBm
Logic High / 1.2 Vdd v
Logic Low / 0 0.6 v

Operation should be restricted to the limits in the Recommended Operating Conditions table. Operation between operating range maximum and
absolute maximum for extended periods may reduce reliability.
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Specification
Typical Application Circuit, Normal mode (Voo=3.3V), Tc = +25°C, Input power = 0dBm.
Table 3
Parameter Conditions Min Typ Max Units
Operation Frequency / 0.0009 40 GHz
0.5dB Step 31.50
1dB Step 31.00
9.0KHz - 8.0GHz 20 25
8.1GHz - 14.0GHz 2.2 2.7
) 14.1GHz - 20.0GHz 2.7 35
Insertion Loss 20.1GHz - 25.0GHz 3.2 40
25.10GHz - 30.0GHz 46 5.2
30.10GHz - 40.0GHz 5.6 6.3 B
9.0KHz - 8.0GHz 1(0.15+1.5% of attenuation setting)
8.1GHz - 14.0GHz 1(0.25+2.5% of attenuation setting)
Attenuation Accuracy 14.1GHz - 20.0GHz 1(0.4+6% of attenuation setting)
20.1GHz - 25.0GHz 1(0.5+5.2% of attenuation setting)
25.10GHz - 30.0GHz +(0.6+8.1% of attenuation setting)
30.10GHz - 40.0GHz 1(0.8+10.2% of attenuation setting)
Input -15 -7
Return Loss Output 14 7 dB
Input IP3 1GHz@Pin = 14dBm/tone,20MHz spacing 50 52 dBm
Input 0.1dB Compression Thru .State, RFInpl_Jt:1GHZ 30 dBm
Attenuation State, RFinput=1GHz 27
Switching Time 50% CTRL to 90% RF 3 45 us
50% CTRL to 10% RF 3 45
Logi [
Tt " 27 VDD v
Logic Input Low Threshold -0.3 0.6 \Y
Logic Current For each control pin 25 MA
DC Current (Vop) 3.3V Logic 180 300 MA
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Pin Diagram
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Pin Description
Table 4
Pin No. Label Description
1 LE Latch Enable Input
2 P/S Serial (1) / Parallel (0) Mode Select
3-4,6-13,15-16, Exposed Pad GND Ground
5 RF1 RF Input
14 RF2 RF Output
17 Vss Supply Voltage, Negative Voltage
18 Voo Supply Voltage, Positive Voltage
19 C0.5 Parallel Control Bit, 0.5 dB
20 C1 Parallel Control Bit, 1 dB
21 C2 Parallel Control Bit, 2 dB
22 C4 Parallel Control Bit, 4 dB / Serial Interface Data Output
23 C8 Parallel Control Bit, 8 dB / Serial Interface Data Input
24 C16 Parallel Control Bit, 16 dB / Serial Interface Clock Input
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Control Logic

Parallel / Serial Selection

Either a Parallel or Serial interface can be used to control the RS15545.The P/S pin provides this selection, with P/S = LOW selecting the
Parallel interface and P/S = HIGH selecting the Serial interface.

Parallel Mode Interface

For Latched Parallel Interface Mode, the LE (PIN1) should be LOW while changing attenuation state control values then pulse LE HIGH to LOW
to latch new attenuation state into the device.

For Direct Parallel programming, the LE line should be pulled HIGH. Changing attenuation state control values will change device state to new
attenuation. Direct mode is ideal for manual control of the device (using hardwire, switches or jumpers).

Notice: CLK and Sl should be connected Ground while the RS15545 is in Parallel Mode Interface.
Table 5 Parallel Mode Attenuation Word Truth Table

Parallel Control Bit Setting Attenuation Value
C16 c8 C4 C2 C1 05
L L L L L L Reference IL
L L L L L H 05dB
L L L L H L 1dB
L L L H L L 2dB
L L H L L L 4dB
L H L L L L 8 dB
H L L L L L 16 dB
H H H H H H 31.5dB
p/s —\ /
< Toisu > <«Tow»
DI[5:0] | A Valid | X
/\ /1\ | /\
<« Tpssy— >« Tiepw >
| § «——Tpsg—>
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Figure 3 Parallel Mode Timing Diagram
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Table 6 Parallel Mode & Direct Mode AC Characteristics

Parameter Min. Max Unit
Latch Enable minimum pulse width, Tiepw 30 ns
Parallel data hold time, Tom 100 ns
Parallel data setup time, Toisu 100 ns
Parallel / Serial setup time, Tessu 100 ns
Parallel / Serial hold time, Trsi 100 ns
Digital register delay time, Tro 10 ns
Digital register delay time (direct mode), Toro 5 ns

Serial Mode Interface

The Serial interface is an 8-bit Serial-In, Parallel-Out shift register buffered by a transparent latch. The Serial interface is controlled using three
CMOS-compatible signals: Sl, Clock (CLK) and LE. The Sl and CLK inputs allow data to be serially entered into the shift register. Serial data is
clocked in LSB first.

It is required that all Parallel control inputs be grounded when the DSA is used in Serial mode.

The shift register must be loaded while LE is held LOW to prevent the attenuator value from changing as data is entered. The LE input should
then be toggled HIGH and brought LOW again, latching the new data into the DSA.

Table 7 Serial Mode Attenuation Word Truth Table

Serial Control Bit Setting Attenuation
D3 Value

o
D
)
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)
iy
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o
o

Reference IL
0.5dB
1dB
2dB
4 dB
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16 dB
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Figure 4 Serial Mode Timing Diagram
Table 8 Serial Mode AC Characteristics
Parameter Min. Max Unit
Latch Enable minimum pulse width, Tiepw 30 ns
Serial clock frequency, Feik 10 MHz
Serial clock HIGH time, Teukx 30 ns
Serial clock LOW time, Tcikt 30 ns
Last Serial clock rising edge setup time to LE rising edge, Tiesu 10 ns
Serial data hold time, Ts 10 ns
Serial data setup time, Tsisu 10 ns
Parallel data hold time, Tom 100 ns
Parallel data setup time, Toisu 100 ns
Parallel / Serial setup time, Tessu 100 ns
Parallel / Serial hold time, Trsi 100 ns
Digital register delay time, Tro 10 ns
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Typical Performance Characteristics

Figure 5. Insertion Loss Figure 6. Input Return Loss
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Application Information
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Package Drawing
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Revision History

Table 9
Revision Number Revision Date Description Modifications
0 20231117 Draft —

0.1 2024/3/15 Initial release
0.2 2024/4/25 Update
0.3 2024/5/8 Update
04 2024/5/21 Update
05 2024/6/25 Update Power
0.6 2025/5/25 Update
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Advance Information

The product is in a formative or design stage. The datasheet contains design target specifications for product development. Specifications and features may change in any manner
without notice.

Preliminary Specification

The datasheet contains preliminary data. Additional data may be added at a later date. RFone Technology reserves the right to change specifications at any time without notice in
order to supply the best possible product.

Product Specification

The datasheet contains final data. In the event RFone Technology decides to change the specifications, RFone Technology will notify customers of the intended changes by issuing
a CNF (Customer Notification Form).

Sales Contact

For additional information, contact Sales at sales@rfonetech.com.

Disclaimers

The information in this document is believed to be reliable. However, RFone Technology assumes no liability for the use of this information. Use shall be entirely at the user's own
risk. No patent rights or licenses to any circuits described in this document are implied or granted to any third party. RFone Technology ‘s products are not designed or intended for
use in devices or systems intended for surgical implant, or in other applications intended to support or sustain life, or in any application in which the failure of the RFone Technology
product could create a situation in which personal injury or death might occur. RFone Technology assumes no liability for damages, including consequential or incidental damages,
arising out of the use of its products in such applications.

Patent Statement

RFone Technology products are protected under one or more of the following China patents: patents.rfonetech.com

Copyright and Trademark

©2015 - 2020, RFone Technology Inc. All rights reserved. The RFone Technology name, logo are registered trademarks.

RFone Technology, Inc. www.rfonetech.com  All Rights Reserved


http://www.rfonetech.com/

