
204210B  •  Skyworks Proprietary and Con昀椀dential Information  •  Products and Product Information are Subject to Change Without Notice  •  September 19, 2016

ACA2604
870 MHz FTTx RF Ampli昀椀er

Data Sheet

S29 Package

28 Pin QFN

5 mm x 5 mm x 1 mm

FEATURES 
• Usable to 1 GHz
• High Linearity: 65 dBc CTB (79 Chan.)
• Low Equivalent Input Noise: 4.5 pA/rtHz
• 20 dB Gain Adjust
• 400 Ω Differential Input Impedance: No 

Transformer Required for Interface to 
Photodiode

• Single +5 V Supply
• 5 mm x 5 mm x 1 mm Surface Mount Package
• RoHS Compliant Package
• Pin Compatible with the ACA2601

APPLICATIONS
• FTTH RF Ampli昀椀er Used in Conjunction With 

Triplexer in Fiber-Coax Line Terminals
• Post photodiode RF Ampli昀椀er in FTTB video 

receivers for Multiple Dwelling Units (MDUs).

PRODUCT DESCRIPTION
The  ACA2604 ampli昀椀er is intended to be used in 昀椀ber-
to-coax equipment, such as ONUs  for FTTH systems 
incorporating RF overlay, or FTTB optical receivers 
for MDUs. The device is driven by, and ampli昀椀es the 
output of, the video downstream path photodiode.

The high-impedance input of the ACA2604 eliminates 
the need for a costly transformer usually needed to 
interface to the photodiode, and a low equivalent input 
noise level offers excellent sensitivity. The device 
provides suf昀椀cient linearity to maintain low CTB levels 

Figure 1: Application Block Diagram

in full-bandwidth (132 channel) systems, even across 
a wide gain adjustment range.

The ACA2604 is manufactured using proven MESFET 
technology that offers state-of-the-art reliability, 
temperature stability and ruggedness. The device 
operates from a single +5 V supply and is offered in a 
5 mm x 5 mm x 1 mm surface mount package.
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Table 1: Pin Description

Figure 2: Pinout (X-ray Top View)
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PIN NAME DESCRIPTION PIN NAME DESCRIPTION

1 NC No Connection 28 VCC_IN1 Input Stage Supply 1

2 RFIN1 RF Input 1 27 NC No Connection

3 NC No Connection 26 VAGC AGC Control Input

4 GND Ground 25 GND Ground

5 NC No Connection 24 VCC_AGC AGC Supply

6 RFIN2 RF Input 2 23 NC No Connection

7 NC No Connection 22 GND Ground

8 VCC_IN2 Input Stage Supply 2 21 VCC_OUT1 Output Stage Supply 1

9 GND Ground 20 RFOUT1 RF Output 1

10 IADJ_IN Input Stage Current Adjust 19 GND Ground

11 GND Ground 18 GND Ground

12 Output Stage Current Adjust 17 GND Ground

13 GND Ground 16 RFOUT2 RF Output 2

14 GND Ground 15 VCC_OUT2 Output Stage Supply 2

IADJ_OUT



 ACA2604

3Data Sheet 

204210B  •  Skyworks Proprietary and Con昀椀dential Information  •  Products and Product Information are Subject to Change Without Notice  •  September 19, 2016

ELECTRICAL CHARACTERISTICS

Table 2: Absolute Minimum and Maximum Ratings

Stresses in excess of the absolute ratings may cause permanent damage. Functional operation is not implied 

under these conditions.  Exposure to absolute ratings for extended periods of time may adversely affect reliability.

Table 3: Operating Ranges

The device may be operated safely over these conditions; however, parametric performance is guaranteed only 

over the conditions de昀椀ned in the electrical speci昀椀cations.

PARAMETER MIN TYP MAX UNIT COMMENTS

Operating Frequency (f) 50 - 1000 MHz

Supply Voltage (VCC) - +5 - V

RF Output Power (POUT) - +18 - dBmV/ch

Case Temperature (TC) -40 - +110 °C

PARAMETER MIN MAX UNIT COMMENTS

Supply Voltage (VCC) 0 +8 V

RF Input Power - +40 dBmV
per channel

132 channel loading

ESD Rating
500

1000

-

-
V

Human Body Model, Class 1B

Charged Device Model, Class 3

MSL Level 2-260 - -
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Table 4: Electrical Speci昀椀cations - RFIN and RFOUT Characterizations (see Figure 3)

(VCC = +5 V, 75 Ω system, TA = +25 °C)

Table 5: Electrical Speci昀椀cations - Optical in and RFOUT Characterizations

(VCC = +5 V, optical input, 75 Ω output, TA = +25 °C, frequency ranges 55.25 to 865.25 MHz)

Notes:

(1) Temperature range of -30 to +100 °C referenced to the package slug.

(2) 79 analog channels from 55.25 to 547.25 MHz, +21 dBmV output power, with 14 dB gain reduction 

by AGC

PARAMETER MIN TYP MAX UNIT COMMENTS

RF Gain over Temperature (1) 22.5 24.0 - dB at 547.25 MHz

CTB (2) - -65 - dBc

CSO (2) - -65 - dBc

Input Impedance - 400 - Ω differential

Current Consumption - 230 295 mA

Thermal Resistance - 18 25 °C/W

PARAMETER MIN TYP MAX UNIT COMMENTS

Tilt @ VAGC = 1.6 V 4 - 5.6 dB

Gain Flatness @ VAGC = 1.6 V - - 2 dB

Output Return Loss over Temperature
  -30 °C to +85 °C
  +85 °C to +100 °C

16
15

18
-

-
- dB

Attenuator Adjustment Range 18 20 - dB VAGC = 0.5 V to 3.0 V

Equivalent Input Noise (EIN) - 4.5 5.5 pA/rt Hz

Equivalent Input Noise over Temperature - 5.0 - pA/rt Hz Temperature range of -30 
to +100 °C
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Figure 3: Test Circuit
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PERFORMANCE DATA

Performance data on this page measured using application circuit with input photodiode, as shown in Figure 11.

Figure 4: Z21 vs. Frequency over VAGC

(TA = +25 oC, VCC = + 5 V)

Figure 5: Output Return Loss vs. Frequency over VAGC

(TA = +25 oC, VCC = + 5 V)
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Performance data on this page measured using test circuit shown in Figure 3.

Figure 6: CTB vs. Frequency

(79 Analog channels (55.25 to 547.25 MHz), +21 dBmV output power, 

with 14 dB gain reduction by AGC)

Figure 7: Worst Case CSO vs. Frequency

(79 Analog channels (55.25 to 547.25 MHz), +21 dBmV output power, 

with 14 dB gain reduction by AGC)
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Performance data on this page measured using application circuit with input photodiode, as shown in Figure 11.

Figure 8: CTB vs. Frequency vs. POPT

(79 Analog channels (55.25 to 547.25 MH), +17 dBmV at 109.25 MHz, 3.5% OMI/ch)
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Figure 9: CSO vs. Frequency vs. POPT

(79 Analog channels (55.25 to 547.25 MH), +17 dBmV at 109.25 MHz, 3.5% OMI/ch)
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Figure 10: Equivalent Input Noise vs. Frequency

(TA = 25 °C, VCC = +5 V, VAGC = +3.0 V)

Performance data on this page measured using application circuit with input photodiode, as shown in Figure 11.
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APPLICATION INFORMATION
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Figure 11: Application Circuit
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Figure 12: Evaluation Board Layout
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Table 9: Evaluation Board Parts List for 50 - 1000 MHz Applications

REF DESCRIPTION QTY VALUE VENDOR VENDOR PART NO.

C1 CHIP CAP 0402 1 1.1pF MURATA ELECTRONICS GRM1555C1H1R1JZ01

C2-C3 CHIP CAP 0402 2 470pF MURATA ELECTRONICS GRM1555C1H471GA01

C4 CHIP CAP 0603 1 1000pF MURATA ELECTRONICS GRM1885C1H102JA01D

C5 CHIP CAP 0603 1 0.1uF MURATA ELECTRONICS GRM188F51C104ZA01D

C6-C7-C8-C10-C11 CHIP CAP 0603 5 0.01uF MURATA ELECTRONICS GRM1885C1HR50CZ01D

C9-C20 CHIP CAP 0603 2 1uF MURATA ELECTRONICS GRM188R61C105KA93D

C13-C14 CHIP CAP 0603 2 270pF MURATA-ELECTRONICS GRM155R7H271KA01D

C21 ELECTROLITIC CAP 1 47uF PANASONIC-ACG ECA-1EM470B

L10-L12 EMI FERRITE CHIP 2 MURATA ELECTRONICS BLM15HD182SN

L13 EMI FERRITE CHIP 1 MURATA ELECTRONICS BLM15HG102SN1D

L1-L2 INDUCTOR 0603HP 2 18nH COILCRAFT 0603HP-18NX_L

L3-L4 INDUCTOR 0603HP 2 24nH COILCRAFT 0603HP-24NX_L

L5-L6-L7-L8 INDUCTOR 0603LS 4 180nH COILCRAFT 0603LS-181X_L

L9 CHIP INDUCTOR 0603 1 7.5nH MURATA LQG18HN7N5J00

D1 ANALOG PHOTODIODE 1 EGTRAN PD070-HL1-300 or 
PD070-HL2-300

R1-R2 CHIP RESISTOR 0603 2 1000 PANASONIC-ECG ERJ-2GEJ102X

R3 CHIP RESISTOR 0603 1 20 PANASONIC-ECG ERT-3GEYJ200W

T1 1:1 BALUN TRANS-
FORMER 1 M/A-COM MABA-009921-CT1A40

J1 75 OHMS,  N-MALE 
TYPE CONNECTOR 1 PASTERNACK INTER-

PRISES PE4504

J2 END LAUNCH 1

J3 END LAUNCH 1

U1 ACA2604 IC 1 Skyworks ACA2604
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PACKAGE OUTLINE

Figure 13: S29 Package Outline - 28 Pin 5 mm x 5 mm x 1 mm QFN
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Figure 14: PCB Metal and Solder Mask Details
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ORDERING INFORMATION

ORDER NUMBER
TEMPERATURE

RANGE

PACKAGE

DESCRIPTION
COMPONENT PACKAGING

ACA2604RS29P8 -40 °C to +110 °C
RoHS-Compliant

28 Pin QFN
5 mm x 5 mm x 1 mm

Tape and Reel, 2500 pieces per Reel



16

ACA2604

Copyright © 2016 Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks”) products or services. These 

materials, including the information contained herein, are provided by Skyworks as a service to its customers and may be 

used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these 

materials or the information contained herein. Skyworks may change its documentation, products, services, speci昀椀cations or 
product descriptions at any time, without notice. Skyworks makes no commitment to update the materials or information and 

shall have no responsibility whatsoever for con昀氀icts, incompatibilities, or other dif昀椀culties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. 

Skyworks assumes no liability for any materials, products or information provided hereunder, including the sale, distribution, 

reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and 

Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, 

WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A PARTICULAR PURPOSE 

OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY 

RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY DISCLAIMED. SKYWORKS DOES NOT WARRANT THE 

ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN 

THESE MATERIALS. SKYWORKS SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY 

SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, 

LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, 

WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which 

the failure of the Skyworks products could lead to personal injury, death, physical or environmental damage. Skyworks cus-

tomers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify 

Skyworks for any damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published 

speci昀椀cations as a result of design defects, errors, or operation of products outside of published parameters or design 
speci昀椀cations. 

Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liabil-

ity for applications assistance, customer product design, or damage to any equipment resulting from the use of Skyworks 

products outside of stated published speci昀椀cations or parameters.

Skyworks and the Skyworks symbol are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United 

States and other countries. Third-party brands and names are for identi昀椀cation purposes only, and are the property of their 
respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are 

incorporated by reference.
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