
 

 

  

 

 

 

 

 

 

FEATURES 

◼ InGaP/GaAs HBT Technology, Fully Integrated, 3-Stage Power Amplifier 

◼ Wide instantaneous signal bandwidth: 100 MHz 

◼ High-efficiency: 28% PAE @ +28 dBm 

◼ High linearity: +28 dBm with < -50 dBc ACLR with DPD (100 MHz NR, 8.5 dB PAR signal) 

◼ Small Signal Gain: 33 dB 

◼ Single supply voltage: 5.0 V 

◼ Enable On/Off function: PAEN = 1.5 to 3.3 V 

◼ 50Ω Input & Output Internally Matched 

◼ LGA (16-pin, 5 x 5 x 0.85 mm) package, RoHS Compliant 

APPLICATIONS 

◼ FDD and TDD 4G LTE and 5G systems 

◼ Supports 3GPP Bands 7,38, and 41 

◼ Customer Premises Equipment (CPE) 

◼ Driver amplifier for micro-base and macro-base stations 

◼ Enterprise small cell and massive MIMO 

PRODUCT DESCRIPTION 

The AC5185 is a fully matched, a highly efficient, wide instantaneous bandwidth power amplifier (PA) with high 

gain and linearity. The PA is designed for FDD and TDD 4G LTE and 5G systems operating in the 2496 MHz to 

2690 MHz band. The device is manufactured using an advanced InGaP HBT MMIC technology offering state-

of-the-art reliability, temperature stability, and ruggedness. The self-contained 5 mm x 5 mm x 0.85 mm surface 

mount package incorporates RF matching networks optimized for output power, efficiency, and linearity in a 50 

Ω system. 
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Figure 1: Block Diagram 
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PINNING INFORMATION 

 

Figure 2:16 Pin 5.0mm x 5.0mm x 0.85 mm 

Surface Mount Module 

 

Table 1: Pin Description 
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2 RF Input 

3

4

1

2

10

9

12

11

1
4

1
3

1
6

1
5

7 85 6

GND

RFIN

GND

GND

VCC3

GND

GND

RFOUT

V
B

IA
S

P
A

E
N

G
N

D

G
N

D

V
C

C
1

G
N

D

V
C

C
2

G
N

D
GND GND GND

GND

GND

GND GND

GND GND

 

Figure 3: Pinout (X-ray Top View) 

1,3,4,7,8,10,11,13,15 Ground 

5 BIAS Voltage 

6 PA enable 

9 RF Output 

12 Supply Voltage 

14 Supply Voltage 

16 Supply Voltage 
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ELECTRICAL CHARACTERISTICS 

Table 2: Absolute Minimum and Maximum Ratings 

SYMBOL PARAMETER MIN. MAX. UNIT 

VCC Supply Voltage (VCC1, VCC2, VCC3, VBIAS) 0 +5.5 V 

VEN PA enable (PAEN) 0 +3.6 V 

PIN RF Input Power  - TBD dBm, CW 

Top Operating temperature -40 +110 °C 

TJ Junction Temperature  - +175 °C 

TSTG Storage Temperature  -55 +150 °C 

 

Exceeding any one or a combination of the Absolute Maximum Rating Conditions may cause permanent 

damage to the device. Extended application of Absolute Maximum Rating conditions to the device may 

adversely affect reliability. 

Table 3: Operating Ranges 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

f Operating Frequency  2496 - 2690 MHz 

VCC Supply Voltage  +4.75 +5.0 +5.25 V 

VEN 

PA enable: 

On 

Off 

 

+1.5 

0 

 

+2.0 

- 

 

+3.3 

+0.5 

 

V 

V 

POUT RF Output Power（1） - +28 - dBm 

 

Electrical specifications for the device are measured at specified conditions. Parametric performance is not 

guaranteed over all recommended operating conditions. 

Notes: 

(1) RF Output Power is used during production test. 

 

  



 AC5185 
 Small-Cell High-Efficiency Power Amplifier Module 

   

 DS-01-AC5185   Rev. 0.2—July 2023 4 of 9  

Table 4: Electrical Specifications(1) 

(TC = +25 °C, VCC1 = VCC2 = VCC3 =VBIAS= +5.0V, VEN = +2.0V, 50Ω System, Unless Otherwise Noted) 

PARAMETER COMMENTS MIN. TYP. MAX. UNIT 

Frequency Range  2496  2690 MHz 

Small signal gain PIN = -30 dBm  33  dB 

Gain @ +28 dBm POUT = +28 dBm  33  dB 

Input Return Loss PIN = -30 dBm  15  dB 

Output Return Loss PIN = -30 dBm  15  dB 

Output P1dB CW Tone  +33  dBm 

Output P3dB CW Tone  +35  dBm 

ACLR 
POUT = +28 dBm (100 MHz NR, 8.5 

dB PAR signal) 
 -28  dBc 

Power-Added 

Efficiency 
CW, POUT = +28 dBm  28  % 

Quiescent Current No RF power  175  mA 

Harmonics 
2f0 at +28dBm, CW signal  TBD  

dBc 
3f0 at +28dBm, CW signal  TBD  

Load mismatch stress 

with no permanent 

degradation or failure(2) 

VCC = +5 V, POUT = 28 dBm 

Applies over full operating 

temperature range 

 TBD  VSWR 

RF turn-on/off time(3) 

Measured from 50% PA enable  

voltage level to 90% of RF 

amplitude 

 TBD  µs 

Notes: 

(1) Performance is guaranteed only under the conditions listed in this table.  

(2) Not tested in production. Verified by design.  

(3) RF turn-on time is measured from the time the PA enable reaches 50% of PA enable "on" level to the time at 

which the RF output power achieves 90% of the average steady-state “on” level.  

 RF turn-off time is measured from the time the PA enable reaches 50% of PA enable "on" level to the time at 

which the RF output power decreases to 10% of the average steady-state “on” level. 
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APPLICATION INFORMATION 

 

Printed-Circuit Board (PCB) Material:  

Rogers RO4350B, thickness = 0.254 mm, εr = 3.66, copper plating thickness = 35um.  
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Figure 4: Application Circuit Schematic 

 

Table 5: Evaluation Board Bill of Materials 

Component Value Manufacturer Footprint Description 

C10, C11 47 pF Murata 0402 DC block capacitor 

C5, C6, C9, C12 100 pF Murata 0402 De-coupling capacitor 

C13 10 nF Murata 0402 De-coupling capacitor 

C3, C4, C8, C14, C15 100 nF Murata 0402 De-coupling capacitor 

C1, C2, C7, C16 10 uF Murata 0603 De-coupling capacitor 

C17, C18, C19, C20 NC    

R1, R2 0 Ω  0402  

R3 50Ω  0402  
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Figure 5: PCB Footprint and Top Layer View & Solder Mask Layer 
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PACKAGE OUTLINE 
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Figure 6: Package Outline - 16 Pin 5 mm x 5 mm x 0.85 mm Surface Mount Module 

TOP BRAND

Pin 1 Identifier

Part Number
5185

YYWW

Lot Number
AAAA

           Date Code

YY=Year  WW=Work Week

 

Figure 7: Branding Specification 
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COMPONENT PACKAGING  
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Figure 8: Tape & Reel Packaging 

 

Table 6: Tape & Reel Dimensions 

PACKAGE TYPE 
TAPE 

WIDTH 

POCKET 

PITCH 

REEL 

CAPACITY 
MAX. REEL DIA 

5 mm x 5 mm x 0.85 mm 12 mm 8 mm 3000 13" 

 

ESD PRECAUTIONS & MSL RATING 

Table 7: Handing Precautions 

PARAMETER RATING STANDARD 

ESD – Human Body Model (HBM) Class 1C ESDA/JEDEC JS-001-2017 

ESD – Charged Device Model (CDM) Class C1 ESDA / JEDEC JS-002-2018 

MSL – Moisture Sensitivity Level Level 3 IPC/JEDEC J-STD-020 

 

SOLDERABILITY 

Compatible with both Lead-free (260°C Max. reflow temperature) and Tin/Lead (245°C Max. reflow temperature) 

soldering processes. 

 

Package lead plating: NiPdAu. 

 

RoHS COMPLIANCE 

This device is compliant with the 2011/65/EU RoHS directive (Restrictions on the Use of Certain Hazardous 

Substances in Electrical and Electronic Equipment), as amended by Directive 2015/863/EU.  

Caution! 

ESD-Sensitive 

Device 
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ORDERING INFORMATION 

 

Table 8: Ordering information 

PART NUMBER DESCRIPTION EVALUATION BOARD P/N. 

AC5185 
Small-Cell High-Efficiency Power 

Amplifier Module 
EVB-AC5185 

 

DISCLAIMERS 

Limited warranty and liability — Information in this document is 

believed to be accurate and reliable. The "typical" parameters 
described in the datasheet are the average values expected by 

INNOGRATION in large batches and are for information purposes 

only. INNOGRATION does not give any representations or 
warranties, expressed or implied, as to the accuracy or completeness of 

such information and shall have no liability for the consequences of 

use of such information. INNOGRATION takes no responsibility for 
the content in this document if provided by an information source 

outside of INNOGRATION. 

Notwithstanding any damages that customer might incur for any 
reason whatsoever, INNOGRATION’ aggregate and cumulative 

liability towards customer for the products described herein shall be 

limited in accordance with the Terms and conditions of commercial 
sale of INNOGRATION. 

Right to make changes—INNOGRATION reserves the right to make 

changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and 

without notice. 

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. INNOGRATION makes no 

representation or warranty that such applications will be suitable for 

the specified use without further testing or modification. 
Suitability for use —INNOGRATION products are not designed, 

authorized or warranted to be suitable for use in life support, life-

critical or safety-critical systems or equipment, nor in applications 
where failure or malfunction of an INNOGRATION product can 

reasonably be expected to result in personal injury, death or severe 

property or environmental damage. INNOGRATION and its suppliers 
accept no liability for inclusion and/or use of INNOGRATION 

products in such equipment or applications and therefore such 

inclusion and/or use at the customer’s own risk. 
For any concerns or questions related to terms or conditions, please 

check with INNOGRATION and authorized distributors copyright by 

INNOGRATION.

 


