@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Features RoHS & Pb-Free Product

m 1.8GHz-3.8GHz Frequency Range NC  VCC1  VCC2 NC

= 29dB Gain (Typ.) @ 3.5GHz

= 30dBm P18 @ 3.5GHz NG 2 [5vecs
m 120mA Quiescent Current@ Supply Voltage=5V REIN >—|1__1§C‘83§
m 5.0V Supply Voltage

RFOUT
m Integrated Output Power Detector NC EI Active Bias E&VCC3
m ESD protection all ports above 1000V HBM, vrer| 4 _Egcggg

forward and reverse voltage

Applications VCTR VREF2 VCCB PDET

m 5G mobile application Functional Block Diagram
m 2.4GHz ISM Wireless Equipment

m WCDMA / TD-SCDMA

Product Description

The YP352830 is a three-stage, high dynamic range broadband power amplifier using an advanced
InGaP/GaAs HBT process, which is optimized for the applications in bands from 1800MHz to 3800MHz
(It needs different matching circuit for different frequency range). This amplifier provides 29dB gain and
30dBm P1dB at 3.5GHz while drawing 900mA operating current from a 5V typical bias condition. The
YP352830 is assembled in a 16-pin, 4x4mm?, QFN package. It is internally integrated with ESD protection

circuitry on all ports.

Ordering Information

m YP352830 1.8GHz to 3.8GHz Power Amplifier
m YP352830-EVB 3.4GHz-3.6GHz, 2.515GHz-2.675GHz, 2.4GHz-2.5GHz, 2.0GHz-2.2GHz

Evaluation Board
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@D INNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Pin Description

Pin No. Symbol Description
1,3,13, 16 NC/ GND No connection or connect to ground
2 RF IN RF input
4,6 VREF1, VREF2 Bias current control voltage
Power on/off control voltage. Apply >2.5VDC to power down
5 VCTR the three power amplifier stages. Apply OVDC to power up. If
function is not desired, pin5 may be connected to GND
VCCB Supply voltage for bias circuit
PDET Output power detector
9,10, 11,12 RFOUT&VCC3 RF output and Stage3 supply voltage
14, 15 VCC2, VCC1 Stage2, Stage1 supply voltage
PKG Base GND Ground connection
Absolute Maximum Ratings »
Parameter Symbol Rating Il AN Ccagtion! ESD Sensitive Device.
'“Sp(;‘(t)%:u':pz"t"igz’:h RF IN +5 dBm | ESDRating: Class1C
Value: Passes=1000V min.
Supply Voltage \\//(éz;\\//zzz -0.5t0 +8.0 v ;Tas:;dard: J:Bn;?:tz%xgﬁs(ggy-hm
VREFA1, ESD Rating: Class IV
Reference Voltage VREF2 -0.5to0 +2.9 \Y, Value: Passes =1000V min.
Test: Charged Device Model (CDM)
Operating Ambient Top 40 to +85 oc Standard: ~ JEDEC Standard JESD22-C101
Temperature ‘ . )
Sorege Tamperatre | Tor | doiorion | C_| M lemtanm comn s

Electrical Characteristics

For 5G Application (3.4GHz-3.6GHz)

Specification ‘
Min. Typ. Max.

Parameter Unit Conditions

Frequency Range 3.4 3.5 3.6 | GHz
P-1d8 30 dBm | 3.5GHz
Small Signal Gain, |S21| 29 dB
Input return loss, |S11| 22 dB
Reference Voltage, VREF1 2.67 V
Reference Voltage, VREF2 2.57 \Y
Quiescent Current, ICQ 120 mA | no RFin
Operating Current, ICC 900 mA | @Pout=30dBm, 3.5GHz
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éﬁ}D INNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier
For 5G Application (2.515GHz-2.675GHz)

Specification ‘
Min.  Typ. Max.

Parameter Unit Conditions

Frequency Range 2.515 2.65 2.675 | GHz

P-1d8 33 dBm | 2.65GHz

Small Signal Gain, |S21| 31 dB

Input return loss, |S11| -20 dB

Reference Voltage, VREF1 2.66 V

Reference Voltage, VREF2 2.66 V

Quiescent Current, ICQ 280 mA | no RFin

Operating Current, ICC 900 mA | @Pout=30dBm, 2.65GHz

For 2.4G WLAN Application (2.4GHz-2.5GHz)

Specification

Parameter Unit Conditions

Min. Typ. [EVE ‘

Frequency Range 2.4 2.45 2.5 GHz

P-1a8 33 dBm | 2.45GHz

Small Signal Gain, |S21| 31 dB

Input return loss, [S11| -20 dB

Reference Voltage, VREF1 2.66 V

Reference Voltage, VREF2 2.66 Vv

Quiescent Current, ICQ 250 mA | no RFin

Operating Current, ICC 800 mA | @Pout=30dBm, 2.45GHz
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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rine.” INNOTION

YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Typical Performance

(Frequency range: 3.4GHz-3.6GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=120mA(no RF), Tor=+25°C
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@EEDINNOTION

YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Schematic
(Frequency range: 3.4GHz-3.6GHz)

VCC1=VCC2=VCC3=VCCB=5V, ICQ=120mA(no RFin), Top=+25°C

VCC=5.0V
e 22uF
2.2uF- . 2.2uF
2.2uF i | o Hr 2.2uF
1000pF 1000pF
i [ j= 1000pF
30pF 30pF
VCCB -||—|p 100 e He 30pF
1.8nH 1_5an _|_1.2pF 0Q 1.8nH
15 14
=]/ Hy
RFIN  z0=500 [H e-01 7deaws 56 RF OUT
E=42deg@3.5GHz TOLIGRIESENE 02500
o—l—&—ﬂ YP352830 - r —{}—o
0-3PFI PKG Base F J_OS F 1pF 10pF
= | I -op p I
— DH <
30pF i
6 [7
1000pF 1H |
30p|: |||—| |—0 0—' HP 30pF
1000pF 1H -9 o—| Hr1000pF
2.2uF 1H
VREF=2.67V O VCCB
Notes:
1. Pin5 is power down pin. Apply >2.5 Vpc to power off the PA. Apply 0 Vbc to power on. If the function

is not desired, this pin may be connected to GND.

2. Pin8 is active power detection port, if the function is not desired, this pin need to left unterminated
(open).
3. Adjust VREF1 & VREF2 to achieve ICQ=120mA

Version 2.1
Page 5 of 20
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Layout

Board Size 50mm X 50mm
Board Thickness 0.9mm, Board Material FR4, Multi-Layer

Evaluation Board View Layer Details of DEMO Board
. fi g Cross Section Name Thickness Material Er
P | =—— i Via14 o

- - : ‘ ‘ P 10z Cu -
FR4 H=0.24mm B _ Layer

Core 1 240um FR-4 42

Mid-Layer1 10z Cu -
: FR-4 4.2
__________ |
Mid-Layer2 1oz Cu -
L INNOTION TECH cig ,!Tlc[g_n YP352830EVB 7 fRa 42
' g 315 2 -
o ?‘ ‘ o Lo L Bottom-Layer 1oz Cu
Circuit Component Designations and Values
Component Value Manufacturer
C1 22uF AVX
C2,C3, C4, C18,C19, C20 2.2uF TDK
C5, C6, C7, C15, C16, C17 1000pF TDK
C8, C9, C10,C12,C13,C14 30pF TDK
C11,C25 10pF TDK
C21 1.2pF TDK
C23 1pF DLC
C22 0.5pF DLC
C24 0.3pF DLC
R1 130Q YAGEO
R2 10Q YAGEO
L2, R3 0Q YAGEO
L1 1.8nH TDK
L3 1.8nH Coilcraft
L4 1.5nH TDK
U1 YP352830 Innotion
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Typical Performance

(Frequency range: 3.4GHz-3.6GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=10mA(no RF), Top=+25°C
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Note: Adjust VREF1 & VREF2 to achieve ICQ=10mA
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Schematic

(Frequency range: 3.4GHz-3.6GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=10mA(no RFin), Top=+25°C

VCC=5.0V
He 22uF
2.2uF 2.2uF
2.2uF iH iH e Hu 2.2uF
1000pF 1000pF
i e He 1000pF
30pF 30pF
VCCB -||—|p 100 e v 30pF

1.8nH 1_5an |1.2pF 00 ¢ 1.8nH

T T

10pF

15 14
1 7 me
RFIN  zo-500 [H £-01 7dea@s 56tz RF OUT
E=42deg@3.5GHz YP352830 > (GegRe 5B peso, n
0'3PFI PKG Base F J—O.SpF 1pF
JT— GH I I
30pF iH
6 [7
1000pF 1H ;[
sopF ¢ ¢Hr300F
1000p|:|||—“—0 0—”—'-1000pF
2.2uF iH
VREF=2.4V O VCCB

Notes:

1. Pin5 is power down pin. Apply >2.5 Vpc to power off the PA. Apply 0 Vbc to power on. If the function

is not desired, this pin may be connected to GND.

2. Pin8 is active power detection port, if the function is not desired, this pin need to left unterminated

(open).
3. Adjust VREF1 & VREF2 to achieve ICQ=10mA
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Layout

Board Size 50mm X 50mm
Board Thickness 0.9mm, Board Material FR4, Multi-Layer

Evaluation Board View Layer Details of DEMO Board
’ fi g . o Cross Section Name Thickness Material Er
NP | - — Vial4
. Top-
FR4 H=0.24mm N B _ | | Layer 1oz Cu -

Core 1 240um FR-4 42

Mid-Layer1 10z Cu -
: FR-4 4.2
__________ |
Mid-Layer2 1oz Cu -
L INNOTION TECH cig lITlc[g_n YP352830EVB 7 fra 42
' g 31|05 e -
= ?‘ ‘ o & Lo L Bottom-Layer 1oz Cu
Circuit Component Designations and Values
Component Value Manufacturer
C1 22uF AVX
C2,C3, C4, C18,C19, C20 2.2uF TDK
C5, C6, C7, C15, C16, C17 1000pF TDK
C8, C9, C10,C12,C13,C14 30pF TDK
C11,C25 10pF TDK
C21 1.2pF TDK
C23 1pF DLC
C22 0.5pF DLC
C24 0.3pF DLC
R2 10Q YAGEO
L2, R3 0Q YAGEO
L1 1.8nH TDK
L3 1.8nH Coilcraft
L4 1.5nH TDK
U1 YP352830 Innotion
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Typical Performance

(Frequency range: 2.515GHz-2.675GHz)

VCC1=VCC2=VCC3=VCCB=5V, ICQ=280mA(no RF), Tor=+25°C

Gain & Return Loss

P1dB vs. Frequency
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Note
Ajust VREF1 & VREF2 to achieve ICQ=280mA
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Schematic

(Frequency range: 2.515GHz-2.675GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=280mA(no RFin), Tor=+25°C

VCC=5.0V
He 220F
2.2uF 2.2uF
2.2uF iH iH e Hr 2.2uF
1000pF 1000pF
1|_| |—||| HI 1000pF
30pF 30pF
vees i 100 e Hn 30pF
1.6nH 1.5an _1_1-2PF 1.6nH ¢ 1.6nH
15] 14
—1 / 2H
RF IN S0pF 2 11HE=19 5§O:20§65GH RF OUT
o 1 YP352830 [11-e=t0 s4eg@2 5012 w0 g
|
PKG Base F 2.4pFJ_ 30pF
= (o I
30pF 1H
K
1000pF 1H |
sopF HF$ ¢ 300F
1000pF 1H ¢ o Hr1000pF
2.2uF 1H
VREF=2.66V O VCCB

Notes:

1. Pin5 is power down pin. Apply >2.5 Vpc to power off the PA. Apply 0 Vbc to power on. If the function
is not desired, this pin may be connected to GND.

2. Pin8 is active power detection port, if the function is not desired, this pin need to left unterminated
(open).

3. Adjust VREF1 & VREF2 to achieve ICQ=280mA

Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Layout

Board Size 50mm X 50mm
Board Thickness 0.9mm, Board Material FR4, Multi-Layer

Evaluation Board View Layer Details of DEMO Board
""" Al | e ~ | Cross Section Name Thickness Material Er
1l S AU O Vial4 Top-
| Layer 1oz Cu

Core 1 240um FR-4 42

Mid-Layer1 1oz Cu
T T T
] FR-4 4.2
——e i _ _ ________ |
e ‘ Mid-Layer2 1oz Cu
INNOTION TECH cig | g YP352830EVB R 42
_g @l ‘% % L L Bottom-Layer 1oz Cu
Circuit Component Designations and Values
Component Value Manufacturer
C1 22uF AVX
C2, C3, C4, C18, C19, C20 2.2uF TDK
C5, C6, C7, C15, C16, C17 1000pF TDK
C8, C9, C10,C11,C12,C13, C14 30pF TDK
C21 1.2pF TDK
Cc22 2.4pF DLC
R2 10Q YAGEO
R1 0Q YAGEO
L4 1.5nH TDK
L1, L2 1.6nH TDK
L3 1.6nH Coilcraft
U1 YP352830 Innotion
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Typical Performance

(Frequency range: 2.4GHz-2.5GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=210mA(no RFin), Top=+25°C

Gain & Return Loss P1dB vs. Frequency
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Note: Adjust VREF1 & VREF2 to achieve ICQ=210mA
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@Dl NNOTION YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Schematic

(Frequency range: 2.4GHz-2.5GHz)
VCC1=VCC2=VCC3=VCCB=5V, ICQ=210mA(no RFin), Top=+25°C

VCC=5.0V
He 22uF
2.2uF 2.2uF
2.2uF iH e i 2.2uF
1000pF 1000pF
"H H. |—||- 1000pF
30pF 30pF
vCCB i 100 e e 30pF
1.6nH 1.5nH§ _1_1-29': 1.6nH ¢ 1.6nH
) y
15] |4
i 1] / [i2H
Z0=200
RF IN 300F [ e-22de0@2dct: R OUT
o —] YP352830 - = o
[0 30pF
PKG Base 3PFI
1 [H
30pF 1H =
6] [7
1000pF 1H L
30p|: |HI—0 0—”—||'3OPF
1000pF |H |—0 0—' |—|I'1000pF
2.2uF 1H
VREF=2.66V O VCCB

Notes:

1. Pin5 is power down pin. Apply >2.5 Vpc to power off the PA. Apply 0 Vbc to power on. If the function
is not desired, this pin may be connected to GND.

2. Pin8 is active power detection port, if the function is not desired, this pin need to left unterminated
(open).

3. Adjust VREF1 & VREF2 to achieve ICQ=210mA

Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Layout

Evaluation Board View

Board Size 50mm X 50mm
Board Thickness 0.9mm, Board Material FR4, Multi-Layer

Layer Details of DEMO Board

§ L g Cross Section Name Thickness Material €r
: Vial4
Top-
FR4 H=0.24mm | Layer 10z Cu
Core 1 240um FR-4 42
_‘ Ll Jol Mid-Layer1 1oz Cu
=]
_" L vl e TTTTTTTT TG
| 1 FR-4 4.2
) . c—ee b _ _ ______/ l
Mid-Layer2 1oz Cu
INNOTION TECH cis | cxo  YP352830EVB
:ru\ g FR4 42
23 32
SEE o Bottom-Layer 1oz Cu
Circuit Component Designations and Values
Component Value Manufacturer
C1 22uF AVX
C2, C3, C4, C18,C19, C20 2.2uF TDK
C5, C6, C7, C15, C16, C17 1000pF TDK
C8, C9, C10, C11,C12,C13,C14 30pF TDK
C21 1.2pF TDK
C22 3pF DLC
R2 10Q YAGEO
R1 0Q YAGEO
L4 1.5nH TDK
L1, L2 1.6nH TDK
L3 1.6nH Coilcraft
U1 YP352830 Innotion
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Typical Performance
(Frequency range: 2.0GHz-2.2GHz)

VCC1=VCC2=VCC3=VCCB=5V, ICQ=210mA(no RFin), Top=+25°C

Gain & Return Loss
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YP352830

1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Schematic
(Frequency range: 2.0GHz-2.2GHz)

VCC1=VCC2=VCC3=VCCB=5V, ICQ=210mA(no RFin), Top=+25°C

VCC=5.0V
He 22uF
2.2uF ! 2.2uF
2.2uF aH iH He e 2.20F

1000pF 1000pF

"H e |—||- 1000pF
30pF 30pF

VCCB .Hp 200 [ v 30pF
1.6nH 1.6nH§ _1_1PF 1.6nH ¢ 1.6nH
) )
15] |4
1] [12]-
RF IN i RF OUT
l_{ [LH E=19deg@2GHz =500
o | YP352830 J_ —o
PKG Base F 3.6p I 30pF
i L G-
30pF !l
6] [7
1000pF 1H
30p|:-|'—”—0 0—”—||'3OPF
1000pF |H |—0 0—' I—||"|OOODF
2.2uF 1H
VREF=2.67V O VCCB

Notes:

1. Pin5 is power down pin. Apply >2.5 Vpc to power off the PA. Apply 0 Vbc to power on. If the function
is not desired, this pin may be connected to GND.

2. Pin8 is active power detection port, if the function is not desired, this pin need to left unterminated
(open).
3. Note: Adjust VREF1 & VREF2 to achieve ICQ=210mA
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Evaluation Board Layout

Board Size 50mm X 50mm
Board Thickness 0.9mm, Board Material FR4, Multi-Layer

Evaluation Board View

Layer Details of DEMO Board

§ L 2 Cross Section Name Thickness Material Er
: Vial4
Top-
FR4 H=0.24mm | Layer 10z Cu
Core 1 240um FR-4 42
_‘ RF N )of Mid-Layer1 1oz Cu
=
_" L olleT TTTTTTTT TG
| I 1 FR4 42
) . L__- ---------- l
Mid-Layer2 1oz Cu
INNOTION TECH cia | | cao  YP352830EVB
:ru\ b 1] FR4 42
25 32
SEE o Bottom-Layer 1oz Cu
Circuit Component Designations and Values
Component Value Manufacturer
C1 22uF AVX
C2, C3, C4, C18,C19, C20 2.2uF TDK
C5, Ce6, C7, C15, C16, C17 1000pF TDK
C8, C9, C10, C11,C12,C13,C14 30pF TDK
C21 1pF TDK
C22 3.6pF DLC
R2 20Q YAGEO
R1 0Q YAGEO
L1, L2, L4 1.6nH TDK
L3 1.6nH Coilcraft
U1 YP352830 Innotion
Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10 Version 2.1
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Packaging Diagram

- [«——A1

—(A3)

Recommended Solder Temperature

COMMON DIMENSIONS

NOTE:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-220 WEED-4.

— <—K
D 1 (UNITS OF MEASURE = MILLIMETER)
-
Q 1 J U U U SYMBOL MIN NOM MAX
LASER MARK I A 0.70 0.75 0.80
PIN 1 1.D. L/ C A1 0 0.02 0.05
R—) A3 0.203 REF
——

) & ( b 0.25 0.30 0.35

1 w D 3.95 4.00 4.05

—) ( E 3.95 4.00 4.05

° D2 D2 2.00 2.15 2.25

—1—— ) ( E2 2.00 2.15 2.25

e 0.60 0.65 0.70

ANANANA S 0 S

L 0.35 0.40 0.45

__I |<—b R 0.09 — —

300

Pe

1
ak-temp ht 230~2
1

100

50

0 a5 a ks

30

Recommended Temperature

Sn95.5Ag4.0Cu0.5

Innotion, Inc. All rights reserved. http://www.innotion.com.cn 2023-11-10
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1.8GHz-3.8GHz 1W Broadband Power Amplifier

Tape dimensions and Orientation

0.3£0.05- |- 9}-5520405-\ N e = o r1.7510.1
H
? [ >'\ A\ f1l\ /{\ [N Fan) fd Y /{\ f%\ ‘
i NS o e
Ev_i‘ o o o - o ) o ‘?";‘: o g
| | ke /\ v g
g ) Jan ) Fan | &
] 7./ | 3/ I Ny 1/ 7
= | 57 /
Tl 04 ¢15..m_/ B0 —4.,3£01— @
Section B-B
—4.3*0.1—_r_REF = s
,,,,, |l
Section C-C'
NOTES:

1.10 procket hole pitch cumulative tolerance +0.2
2.Carrier camber is within 1mm in 100mm
3.MATERIAL:CONDUCTIVE POYSTYRENE DETAIL ‘A
4.ALL DIMS IN MM

5.There must not be foreign body adhesion and the state

of the surfoce must be excellent

6.17" PAPER-Reel, 51875pockets

7.Surfoce resistance 1X10E11({max) OHMS/SQ

Reel dimensions and Orientation

=3 %

Fig 3

s g T o |

T

l 1 T
Notes: | slo0s2.0—|
1. Material: Polystyrene(black); ! AR
2. Surface flatness: Maximum permissible error is 3mm;
3. Dimensions in millimeters;
4. Surface resistance: 105TO 1010/OHMS/SQ;
3. General tolerances; =0.25
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