
SE8013L 
0.5 dB LSB 6-bit Attenuator with Digital Control, 0.5 – 6.0 GHz 

Preliminary Datasheet 

 

 

Applications 

! Cellular/3G/4G Infrastructure 

! Fixed Wireless, WiMax & WiBro 

! Microwave and satellite radio 

! Test Instrumentation 

Features 

" 3.0 – 5.0 V Power Supply Operation 

" 54 dBm IIP3 

" 0.5 dB LSB Steps to 31.5 dB 

" Low Insertion Loss 

" Small 4 mm x 4 mm x 0.85 mm, package 
MSL1 

" Pb-free, RoHS compliant and halogen free 

Ordering Information 

Part No. Package Remark 

SE8013L-S 24 pin QFN Samples 

SE8013L-R 24 pin QFN Tape & Reel 

SE8013L-EK1 N/A Evaluation kit 

Product Description 

The SE8013L is a silicon based 6-bit digital 
attenuator with serial logic control. 

Covering a broad frequency range of 0.5 to 6.0 
GHz, it features a superior combination of 
insertion loss and attenuator accuracy typically 
found in GaAs based equivalents. The silicon 
based architecture also enables integrated 
digital control within a small footprint  

The attenuator bit values are 0.5 (LSB), 1, 2, 4, 
8 and 16 dB for a total attenuation of 31.5 dB. 
Attenuation accuracy is excellent with an IIP3 of 
up to +54 dBm. Six bit digital control words are 
used to select each attenuation state.  

The two RF ports can be used as the RF input 
or the RF output. 

The SE8013L is comprised of 6 fixed 
attenuators in cascade, each of which having a 
bypass switch. Beginning at the LSB, which is 
0.5 dB, each succeeding fixed attenuator 
produces twice the attenuation of the preceding 
stage. The state of each bypass switch is 
controlled by the logic level voltage applied to 
the associated control voltage input; a logic high 
voltage closes the associated switch, thereby 
bypassing that fixed attenuator stage, and a 
logic low opens the switch to force the input 
signal to that stage through the associated 
attenuator.

Functional Block Diagram:  
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Figure 1:  Functional Block Diagram
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Pin-Out Diagram 
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Figure 2: SE8013L Pin-Out 

Pin-Out Description       

Pin No. Name Description 

1 N/C No Connect 

2 VCC Power Supply Voltage 

3 N/C No Connect 

4 RF RF input/output, internally AC coupled 

5 N/C No Connect 

6-11 GND Connect to PCB ground 

12 N/C No Connect 

13 GND Connect to PCB ground 

14 N/C No Connect 

15 RF RF input/output, internally AC coupled 

16 N/C No Connect 

17 N/C No Connect 

18 N/C No Connect 

19 N/C No Connect 

20 RST Reset 

21 CLK Clock 

22 EN Latch Enable 

23 N/C No Connect 

24 SIN Serial Input
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Absolute Maximum Ratings

These are stress ratings only. Exposure to stresses beyond these maximum ratings may cause permanent damage 
to, or affect the reliability of the device. Avoid operating the device outside the recommended operating conditions 
defined below. This device is ESD sensitive. Handling and assembly of this device should be at ESD protected 
workstations. 

Symbol Definition Min. Max. Unit 

VCC Supply Voltage on VCC -0.3 5.5 V

SIN

EN

CLK

RST 

Voltage on any digital Input -0.3 5.5 V

Pin Input Power at 50 ohms (500 MHz – 6 GHz) +27 dBm

TJ Maximum junction temperature 125 °C

TSTG Storage Temperature Range -40 125 °C

VESD

ESD voltage non-RF pins (HBM) 

ESD voltage RF pins (HBM) 

ESD voltage (Machine Model) 

2000 

1500 

250

V

V

V

 

Recommended Operating Conditions 

Symbol Parameter Min. Typ. Max. Unit 

TA Ambient temperature -40 25 85 °C

VCC Supply voltage on VCC 3.0 5.0 5.5 V

 

DC Electrical Characteristics 

Conditions: VCC= 5V, TA = 25 !C, as measured on SiGe Semiconductor’s SE8013L-EK1 evaluation board (de-
embedded to device), unless otherwise noted 

Symbol Parameter Conditions Min. Typ. Max. Unit 

VCC Power Supply voltage 3.0 5.0 5.5 V

IDD Power supply current 100 350 uA

Dx Digital Input High 1.5 5.5 V

Dx Digital Input Low 0 0.7 V
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Logic Characteristics 

Conditions: VCC = 5 V, TA = 25 !C, as measured on SiGe Semiconductor’s SE8013L-EK1 evaluation board (de-
embedded to device), unless otherwise noted. 

Logic Level VCC (5V) 

0  0 to 0.7 V 

1 1.5 to 5.0 V 

Note: Hysteresis included in Low-High and High-Low logic transition 

 

Logic Truth Table: (Serial Input)  

Sin ENABLE CLOCK RESET OUTCOME 

X
X X L

Set attenuator to MAX 
attenuation (31.5 dB) 

X
L ! H Load Control Data 

X ! X H
Change Attenuation 

State

 

Truth Table: 

Serial Control Inputs 

D1 D2 D3 D4 D5 D6 
RESET 

Attenuation Setting 
RF to RF 

H H H H H H H Insertion loss reference 

L H H H H H H 0.5 dB 

H L H H H H H 1.0 dB 

H H L H H H H 2.0 dB 

H H H L H H H 4.0 dB 

H H H H L H H 8.0 dB 

H H H H H L H 16 dB 

L L L L L L H 31.5 dB 

X X X X X X L 31.5 dB 

Note:  In start-up condition (prior to programming), attenuator is pre-set at maximum attenuation

 

DST-00328 " Rev 1.2 " Nov-29-2010  4 of 12



SE8013L 
0.5 dB LSB 6-bit Attenuator with Digital Control, 0.5 – 6.0 GHz 

Preliminary Datasheet 

  

Timing Definitions 

 Symbol MIN MAX Unit 

Data Setup time ts 20 ns

Clock Frequency 1 / tclk 30 MHz

Data Hold Time th 0 ns

Clock to Enable time tce 40 ns

New Data time tnd 30 ns

CLOCK

DATA

ENABLE

t
s

t
ce

t
clk

t
h

XD6 D5 D4 D2D3 D1 X

t
nd
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Electrical Specifications 

Conditions: TA = 25
o
C, VCC = 5V as measured on SiGe Semiconductor’s SE8013L-EK1 evaluation board (de-

embedded to device), unless otherwise noted. 

Symbol Parameter Note Min Typ. Max. Unit 

Freq Frequency Range  0.5 6 GHz

Insertion Loss (0.5 – 1.5 GHz) 1.5 dB

Insertion Loss (1.5 - 3.0 GHz) 2 dBIL

Insertion Loss (3.0 - 6.0 GHz) 3 db

AttRNG Attenuation Range 31.5 dB

RL Return Loss 1 18 dB

Attenuation Accuracy (0.5 - 4 GHz) (0.15 + 2% of Attn Setting Max.) dB 
AttACY

Attenuation Accuracy (4.0 - 6.0 GHz) (0.3 + 3% of Attn Setting Max.) dB 

IP1dB Input Power 29 dBm

IIP3 Input 3rd Order Intercept Point (Pin = +10 dBm) 2 54 dBm

RFRISE & 
RFFALL

Rise and Fall time for RF (10% to 90%) 500 ns

TIMESW Switching Time (50% DC Cntrl to 10% / 90% RF) 650 ns

Note: (1) Measured on the SE8013L-EK1 evaluation board. 
 (2) IIP3 performance measured in attenuator bypass mode. 
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AC Electrical Characteristics 

Input Return Loss vs. Frequency

-40

-35

-30

-25

-20

-15

-10

-5

0

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

Frequency (GHz)

R
e

tu
rn

 L
o

s
s

 (
d

B
)

0.0 dB 0.5 dB 1 dB 2 dB 4 dB

8 dB 16.0 dB 31.5 dB

Figure 3: Input return loss over frequency 

Normalized Attenuation vs. Frequency

-35

-30

-25

-20

-15

-10

-5

0

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

Frequency (GHz)

N
o

rm
a

li
z
e

d
 A

tt
 (

d
B

)

0.0 dB 0.5 dB 1 dB 2 dB 4 dB

8 dB 16.0 dB 31.5 dB

Figure 4: Attenuation versus frequency 
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Bit Error vs. Attenuation State
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Figure 5: Bit error versus attenuation 

Bit Error vs. Frequency
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Insertion Loss vs. Frequency
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Figure 7: Insertion loss versus frequency 

Attenuation vs. Attenuation state
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Figure 8: Attenuation vs. attenuation state 
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Branding Information: 

SiGe

8013L

Lot Code

Pin 1

Part Number

Pin 1 Designator

Company Name

Lot Code

e3

 

Figure 9: SE8013 L Branding 
 
Tape and Reel Information 

Parameter Value 
 

Devices Per Reel 3000 

Reel Diameter 13  inches 

Tape Width 12 millimeters 

 

 

Figure 5: SE8013L-R Tape and Reel Information 

Document Change History 

Revision Date Notes 

1.0 08-Aug-2009 Initial release 

1.1 21-Sep-2010 Corrections to the pinout and package diagram 

1.2 29-Nov-2010 Update Fig 9 (package branding) 
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http://www.sige.com
 

Email: sales@sige.com
 

 
Customer Service Locations: 

 

  
 North America:  Hong Kong  
 1050 Morrison Drive, Suite 100  Phone: +852 3428 7222 
 Ottawa ON  K2H 8K7  Canada  Fax: +852 3579 5450 

 Phone: +1 613 820 9244  San Diego 
 Fax: +1 613 820 4933  Phone: +1 858 668 3541 (ext. 226) 
     Fax:  +1 858 668 3546 

     United Kingdom 
     Phone: +44 1279 464217 
     Fax:  +44 1279 464201 

Product Preview
The datasheet contains information from the product concept specification. SiGe Semiconductor, Inc. reserves the right to change
information at any time without notification. 

Preliminary Information
The datasheet contains information from the design target specification. SiGe Semiconductor, Inc. reserves the right to change 
information at any time without notification. 

Production testing may not include testing of all parameters. 

Information furnished is believed to be accurate and reliable and is provided on an “as is” basis.  SiGe Semiconductor, Inc. assumes 
no responsibility or liability for the direct or indirect consequences of use of such information nor for any infringement of patents or 
other rights of third parties, which may result from its use.  No license or indemnity is granted by implication or otherwise under any 
patent or other intellectual property rights of SiGe Semiconductor, Inc. or third parties.  Specifications mentioned in this publication 
are subject to change without notice.  This publication supersedes and replaces all information previously supplied.  SiGe 
Semiconductor, Inc. products are NOT authorized for use in implantation or life support applications or systems without express
written approval from SiGe Semiconductor, Inc. 

Copyright 2010 SiGe Semiconductor, Inc. 
All Rights Reserved 
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