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CMOS RF Front-end IC
GC0643

1. Features
® |ndustry leading CMOS linear PA

® Multi-mode and multi-band

® HB1 TX RF Port — B38/B40/B41

® MB3 TX RF Port — B1 B3 B34/B39

® B2 TX RF Port — B5 B8

® Fully programmable Mobile Industry Processor

Interface (MIPI) control

® Small, low profile LGA package:
-4.0x4.0x0.7mm
- 30-pad configuration

® Green Product

2. Applications

® Multiband 3G/LTE handsets
® Multiband 3G/LTE Data Cards
® 3G/LTE MIFI Devices

® Industrial IOT

3. Description

GCO0643 is a multi-mode multi-band (MMMB) Power
Amplifier Module that supports both 3G and 4G handsets
and loT applications and operates efficiently in WCDMA,
TDD LTE and FDD LTE modes. The module is fully
controllable via MIPI interface.

GCO0643 contains of a block for low, middle, and
high bands, a Multi-Function Control block, meets
spectral linearity requirements of LTE modulation with
QPSK/16QAM up to 20MHz bandwidth, including

various resource block allocations, with high PAE.

The CMOS Die and passive components are
mounted on a multi-layer laminate substrate. The
assembly is encapsulated in a 4.0 mm x 4.0 mm x 0.7mm
30-pad LGA package, which allows for a highly

manufacturable, low cost solution.
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Figure 1 GC0643 Function Block Diagram
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4. Absolute Maximum Ratings

Parameter Symbol Min Typ Max Unit Condition

RF Input Power PIN 8 dBm

VBAT 4.6 Volts
Supply Voltage VCC1, VCC2 5 Volts | Supply Voltage (RF off)

4.35 Volts | Supply Voltage (RF on)2
Digital Control Lines VIO, CLK, DATA 2 Volts
Operating Temperature TCASE -40 100 °C
Storage Temperature TSTG -40 150 °C
ESD -Human Body Mode ESD (HBM) -2000 2000 Volts
Table 1

1. Exposure to maximum rating conditions for extended periods may reduce device reliability. There is no damage to device with only one
parameter set at the limit and all other parameters set at or below their nominal value.

2. RF output power is 28 dBm.

3. Case Operating Temperature (TCASE) refers to the temperature of the GROUND PAD at the underside of the package.

4. All maximum RF input power ratings assume 50 Q terminal impedance.

ESD HANDLING: Although this device is designed to be as robust as possible, electrostatic discharge (ESD) can damage

this device. This device must be protected at all times from ESD when handling or transporting. Static charges may easily

produce potentials of several kilovolts on the human body or equipment, which can discharge without detection. Industry-

standard ESD handling precautions should be used at all times.

5. Pin Description

GND GND GND GND GND GND

CLK GND
VIO GND
HBIN VCCT
VBAT | | 5 | [ 20 | | vcca
MBIN | | 6 | GND
LBIN MB3439
GND MB1
oo 0o B 0 [ B |
GND GND GND LB8 LB5 MB3
Figure 2 GC0643 Pinout (Top view)
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Name Pin Description
DATA 1 MIPI Data Bus
CLK 2 MIPI Clock Bus

VIO 3 MIPI Supply
HBIN 4 High Band (HB) Input
VBAT 5 Battery Supply
MBIN 6 Mid Band (MB) Input
LBIN 7 Low Band (LB) Input
GND 8 Ground
GND 9 Ground
GND 10 Ground
GND 11 Ground
GND 12 Ground
LB8 13 Low Band (LB) B8 RF OUT
LB5 14 Low Band (LB) B5 RF OUT
MB3 15 Mid Band (MB) B3 RF OUT
GND 16 Ground
MB1 17 Mid Band (MB) B1 RF OUT
MB3439 18 Mid Band (MB) B34/B39 RF OUT
GND 19 Ground
VCC2 20 2nd Stage PA Drain Supply
VCC1 21 1st Stage PA Drain Supply
GND 22 Ground
GND 23 Ground
HB 24 High Band (HB) B38/B40/B41 RF OUT
GND 25 Ground
GND 26 Ground
GND 27 Ground
GND 28 Ground
GND 29 Ground
GND 30 Ground

Table 2 GC0643 Pinout
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6. Recommended Operating Condition

Specification .
Parameter Symbol - Unit
Min Typ Max
VCC1 0.55 3.8 4.2
Supply Voltage VCC2 0.55 3.8 4.2 Volts
VBAT 2.1 3.8 4.2
MIPI RFFE Supply VIO 1.65 1.8 1.95 Volts
MIPI RFFE Signal Levels for Low VMIPI_LOW 0.0 0.0 0.2xVIO
Volts
CLK, DATA High VMIPI_HIGH | 0.8xVIO | 1.8 VIO
VBAT=3.4V I_BAT_LK 1
Leakage Current MA
VCC1, VCC2=3.4V I_CC_LK 1
Case Operating Temperature Range TRANGE -40 25 85 °C
Table 3
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7. Electrical Specifications

GC0643 ELECTRICAL SPECIFICATIONS FOR NOMINAL OPERATING CONDITIONS — TDD LTE BAND

B38/B40/B41.
UNLESS OTHERWISE SPECIFIED: VCC1=VCC2=VBAT = 3.8V; TCASE= 25 °C; LTE SIGNAL = QPSK/10 MHZ/12RB
FORMPR'=0.
Parameters Symbol Min | Typ | Max Units Conditions
Operating Frequency fo 2300 2690 MHz
Maximum Output Power Pout_mMax 27.5 dBm |MPR=0'
Ghion 8 Tcase=25°C
Pout=Pout max
Gain Gwmip 24 dB
Tcase=25°C
20
Grow Pout=3dBm
Power Added Efficiency PAE 32 % Pout = Pout_max
E-UTRA offset | E-UTRA acLr -36 -35
Adjacent Channel Leakage B} _ _ 1
power Ratio UTRA oftset UTRA AcLR1 37 35 dBc Pout £ (Pout_max — MPR?)
UTRA acLr2
Second 2fo -12
Harmonic Suppression Third 3fo -20 dBm Pout < Pout_max
Fourth 4fo -29
GPS Rx PNRX cps -144 1574 MHz-1577 MHz
-117 —
Tx Noise in Rx Bands? BT, WLAN PNRX st dBm/Hz 2400 MHz-2452 MHz
Rx Band PNRX Lte 2620 MHz-2690 MHz
WLAN PNRX sGHz 4900 MHz-5800 MHz
Pout < Pout_max
EVM EVM 4 5 % Load = 50 ohms
Gain settled to
Turn On Time Ton 3 us within Pout_max —
0.5dB
Gain settled to
Turn Off Time TorF 3 us below Pout_max —
30 dB
Input Voltage Standing Wave Ratio VSWR 2.0:1
Stability (Spurious output) S -36 | dBm/MHz |6:1 VSWR All phases
Pout<Pout_max mismatch
Ruggedness — no damage Ru 10:1 VSWR | load with all phases
applied
Table 4
1. MPR is the maximum power reduction as defined in 3GPP TS36.101
2. Measured with 20 MHz/100RB LTE Waveform.
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GC0643 ELECTRICAL SPECIFICATIONS FOR NOMINAL OPERATING CONDITIONS — TDD LTE BAND 34/39

UNLESS OTHERWISE SPECIFIED: VCC1=VCC2=VBATT = 3.8V; TCASE= 25 °C; LTE SIGNAL = QPSK/10
MHZ/12RB FOR MPR" =0.

Parameters Symbol Min Typ Max Units Conditions
Operating Frequency Band 34 fo 2010 2025 MHz
Band 39 1880 1920
27.0 MPR =0’
Maximum Output Power Band 34 Pour wax dBm
Band 39 Pout max 27.0 MPR = 0!
Gricr 29 Tcase=25°C
Pout=Pout_max
Band 34 Gwmip 23
GLow 20 ;CASE_ZZ(?BO c
Gain dB our=3dBm
GHicH 29 Tease=25°C
Pour=Pout_max
Band 39 Gwmip 23
Tcase=25°C
2
Grow 0 Pour=3dBm
. Band 34 27
Power Added Efficiency PAE % Pout = Pout_max
Band 39 27
- - -36 -35
Adjacent Channel Leakage E-UTRA offset | E-UTRA acir dBc Pout < (Pout max —
power Ratio MPR')
UTRA offset | UTRA acLrt -37 -35
Second 2fo -17
Harmonic Suppression Third 3fo -15 dBm | Pout < Pout_max
Fourth 4fo -25
EVM B34 EVM 4 5 % Pout < Pout_max
B39 EVM 4 5 % Load = 50 ohms
Gain settled to
Turn On Time Ton 3 us within Pout_max
-0.5dB
Gain settled to
Turn Off Time Tort 3 us within Pout_max
—-30dB
Input Voltage Standing Wave Ratio VSWR 2.0:1
Stability (Spurious output) S -36 | dBm/MHz |6:1 VSWR All phases
Pout<Pout_max
Ruggedness — no damage Ru 10:1 VSWR | mismatch load with
all phases applied

Table 5
1. MPR is the maximum power reduction as defined in 3GPP TS36.101
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GC0643 ELECTRICAL SPECIFICATIONS FOR NOMINAL OPERATING CONDITIONS — FDD LTE BAND 1/3
UNLESS OTHERWISE SPECIFIED: VCC1=VCC2=VBATT = 3.8V; TCASE= 25 °C; LTE SIGNAL = QPSK/10

MHZ/12RB FOR MPR' = 0.

Parameters Symbol Min Typ Max Units Conditions
1920 1980
Operating Frequency fo 1710 1785 MHz
Band 1 P 27 -0
Maximum Output Power an OUT X dBm MPR =0
Band 3 Pout_max 26 MPR = 0’
Pout=
GricH 29 Pout_max Tcase
=25°C
Band 1
Gwmip 23
Tcase=25°C
21
, Grow Pour=3dBm
Gain dB Pout=
GHigH 29 Pout_max Tcase
=25°C
Band 3 G 23
Tcase=25°C
2
Grow 0 Pour=3dBm
o Band 1 27 Pout = Pout max
Power Added Efficiency? PAE %
y Band 3 20 ° Pout = Pour max
E-UTRA -36 -35 < -
Adjacent Channel Leakage power Ratio UTR A_A*CA;:R 37 35 dBc I\P/IOF;J}%) (Pour_max
Second 2fo -12
Harmonic Suppression Third 3fo -25 dBm | Pout = Pout_max
Fourth 4fo -25
EVM B1 EVM 4 5 % Pout < Pout_max
B3 EVM 4 5 % Load = 50 ohms
Gain settled to
Turn On Time B1 Ton 3 us within Pout_max
-0.5dB
Gain settled to
Turn Off Time B1 Torr 3 V& within Pout_max
-30dB
Gain settled to
Turn On Time B3 Ton 3 us within Pout_max
-0.5dB
Gain settled to
Turn Off Time B3 Toft 3 us within Pout_max
-30dB
B1 frx=1920- frx=frx+190MHz
Noise Power in Rx Band at 1980 MHz PNOISE_DPX dBm/Hz
Duplex Frequency with LTE? | B3 f1x=1710- 139 = fr+95MH
1785 MHz R ‘
Input VSWR VSWR_IN 2.0:1 VSWR |POUT < POUT_MAX
Stability (Spurious output) S -36 | dBm/MHz |6:1 VSWR All phases
Pout<Pout_max
Ruggedness — no damage Ru 10:1 VSWR | mismatch load with
all phases applied
Table 6
. MPR is the maximum power reduction as defined in 3GPP TS36.101
2. Measured with 10 MHz/1RB LTE Waveform.
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GC0643 ELECTRICAL SPECIFICATIONS FOR NOMINAL OPERATING CONDITIONS — FDD LTE BAND 5/8

UNLESS OTHERWISE SPECIFIED: VCC1=VCC2=VBATT = 3.8V; TCASE= 25 °C; LTE SIGNAL = QPSK/10

MHZ/12RB FOR MPR" =0.

Parameters Symbol Min Typ | Max Units Conditions
Operating Frequency Band 5 fo 824 849 MHz
Band 8 880 915
27 MPR = 0'
Maximum Output Power Band 5 Pour max dBm 0
Band 8 Pout_max 28 MPR = Q'
Pout=Pout_max
Grien 29 Tease = 25 °C
Band 5 Gwmip 26
Tcase=25°C
2
, Grow 0 Pour=3dBm
Gain dB Pour=P
GHIGH 27 OUT=F OUT_MAX
Tease =25 °C
Band 8 Gwmip 26
Tcase=25°C
G 20
row Pour=3dBm
30
Power Added Efficiency 2::: : PAE 32 % Pout = Pout_max
E-UTRA actr -36 | -35 -
Adjacent Channel Leakage power Ratio ~ dBc II\D/I%JI;1S) (Pour_wax
UTRA AcLRr1 -37 -35
Second 2fo -23
Harmonic Suppression Third 3fo -26 dBm | Pout £ Pout_max
Fourth 4fo -48
EVM B5 EVM 4 5 % Pout < Pout_max
B8 EVM 4 5 % Load = 50 ohms
Gain settled to
ithin
) 3 wi
Turn On Time B5 Ton V] Pout max — 0.5
dB
Gain settled to
ithin
, 3 wi
Turn Off Time B5 Toft V] Pout max — 30
dB
Gain settled to
ithin
) 3 wi
Turn On Time B8 Ton V] Pout max — 0.5
dB
Gain settled to
ithin
, 3 wi
Turn Off Time B8 Toft ps Pout max — 30
dB
B5 frx=824- —ft
= 45MHz
Noise Power in RxBand at | 849MHz | oo Lo B Trefm
. 2 _ m/Hz
Duplex Frequency with LTE“ | B8 frx=880- fry=frx+45MHz
915 MHz R
Input VSWR VSWR_IN 2.0:1 VSWR | Pout £ Pourt_max
Stability (Spurious output) S -36 | dBm/MHz |81 VSWRAI
phases
Pourt < Pout_max
Ruggedness — no damage Ru 10:1 VSWR | mismatch load with
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all phases applied

Table 7

1.MPR is the maximum power reduction as defined in 3GPP TS36.101
2.Measured with 10 MHz/1RB LTE Waveform.
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8. MIPI RFFE Information

Register 0, Address 0x00 (PA_CTRLO0)

Register 0 Description g rgger RIW Default Notes
upport
[7] Spare 0
Control Mode
0000 = PA’s Disabled
0001 =LB5_TX
0010 =LB8_TX
[6:3] PA Band Select Control Mode 0000
. R/W 0110=MB34/39_TX
Trigger0
0111 =MB1_TX
1010 =MB3_TX
1011= HB38/40/41_TX
00 = PA Off
[2:1] PA Mode 0 10 =PA On
[0] RESERVED 0
Register 1, Address 0x01 (BIAS_CTRL1)
Register 1 Description ; rgger RIW Default Notes
upport
[7:4] Secondary PA Bias Trigger0 R/IW 0000 Secondary PA Bias definition
[3:0] Primary PA Bias Trigger0 R/W 0000 Primary PA Bias definition
Register 2, Address 0x02 (HB_Select_CTRL)
Register 2 Description Trigger RIW Default Notes
Support
Register 2 | Description Default Notes
[7:5] Spare S RIW 000 (?f;: ot
[4:3] HB Select Control 00 11=B40
[2:0] Spare 000 Spare
Register 3, Address 0x03
(Band_optimization&Power Mode_ CTRL)
Register 3 Description i gecy R/W Default Notes
Support
[7] Spare 0 0
110=B1/B3/B34/B39
: imizati ) R/W
[6:4] MB optimization Select Control Trigger0 000 000=B5/B8/B38/B40/B41
[3:0] |PA Bias Pre-amplification opop | 1000=High Power Mode

0011=Low Power Mode

Table 8 MIPI RFFE STANDARD REGISTER MAP
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Register 28, Address 0x1C (PM_TRIG)

Register 28 Description ;:g[?::t R/W Default Notes
00 = Normal Operation 10 = Low Power
[76]  |PWR_MODE[1:0] 10 [ACTIVE) (LOW POWER)
01 = Default Settings 11 = Reserved
RIW (STARTUP)
[5] TRIGGER_MASK_2 0 0 = Trigger Enable 1 = Trigger Disable
[4] TRIGGER_MASK 1 No 0 0 = Trigger Enable 1 = Trigger Disable
[3] TRIGGER_MASK_0 0 0 = Trigger Enable 1 = Trigger Disable
[2] TRIGGER_2 0 1 = Load Trigger 2 registers
[1] TRIGGER_1 W 0 1 = Load Trigger 1 registers
[0] TRIGGER_O 0 1 = Load Trigger 0 registers
Register 29, Address 0x1D (PROD_ID)
Register 29 Description g:gg:; R/W Default Notes
[7:0] Product ID No R 00100000 |Product ID = 0x20
Register 30, Address 0x1E (MAN_ID)
Register 30 Description ;:gggrrt R/W Default Notes
[7:0] Manufacturer ID No R 00010101 | Manufacturer ID = 0x15
Register 31, Address 0x01F (USID)
Register 31 Description ;:l'gg;r_t R/W Default Notes
[7:6] Reserved R 10
[5:4] MANUFACTURER_ID[9:8] No R 01
[3:0] UsID R/W 1111 USID = OxF
Table 9 MIPI RFFE STANDARD REGISTER MAP
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Modulation Bandwidth (BW) Resource Block (RB) MPR
1.4MHz <5 0
3.0MHz <4 0
5.0MHz <8 0
QPSK
10.0MHz <12 0
15.0MHz <16 0
20.0MHz <18 0
1.4MHz >5 1
3.0MHz >4 1
5.0MHz >8 1
QPSK
10.0MHz >12 1
15.0MHz >16 1
20.0MHz >18 1
1.4MHz <5 1
3.0MHz <4 1
5.0MHz <8 1
16 QAM
10.0MHz <12 1
15.0MHz <16 1
20.0MHz <18 1
1.4MHz >5 2
3.0MHz >4 2
5.0MHz >8 2
16 QAM
10.0MHz >12 2
15.0MHz >16 2
20.0MHz >18 2
Table 10 GC0643 LTE MAXIMUM POWER REDUCTION (MPR)
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9. Package Dimensions

SYMBOL MIN NOM MAX
TOTAL THICKNESS A 0.65 075
MOLD CAP A2 0.50
7 o [ee]d] SUBTRATE THICKNESS Al 0.17 0.20 0.23
Vi -ccc C
LEAD WIDTH b 0.17 0.22 027
B] ! SEATING PLANE X D 3.90 4.00 4.10
A P} » i BODY SIZE
3‘0 ‘ i Y E 3.90 4.00 410
x
; I i
| | i LEAD PITCH e 0.44 BSC
! |
1CORNER | ! ] : DETAILA EDGE PAD CENTER TO D2 3.40 BSC
| i CENTER E2 3.52 BSC
ﬂ! g T LEAD LENGTH L 035 0.40 045
,,,,,,,,,,,,,,,,,,,,,, :
i i LEAD TIP TO PKG EDGE u 0.025 0.10 0175
! i
| i PACKAGE EDGE
i i TOLERANCE daa 0.10
i
i i MOLD FLATNESS ccc 0.10
i i
| v Az COPLANARITY eee 0.08
TOP VIEW ¢ “m SIDE VIEW LEAD OFFSET bbb 0.10
ddd 0.08
i: D2 :i
9 T ‘ T
= 0uogog =e
I
L] | 4x1.125% | «—0.15 L]
- I
] | .
4x1.125 ‘
L] | | E*E
e === —-E=
I
L] | L]
I
] | ]
\ 1+
L] ! b (x30)
! f
v | | D D |:| o Notes.

1 ‘ 1.ALL DIMENSIONS ARE IN MILLIMETERSANGLES ARE IN DEGREES:
PIN11.D. i, ! | | 2.DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5-2009;
0198 30 NS

L1(x30)
BOTTOM VIEW
Figure 3
Part Marking
05
0.5
0.2 ®

0.3

0.3

_ GC0643
 YYWWG)
XXXXX

——» Part Number

—+»Year/Week+Fab/OSAT

——» Lot Number

Figure 4 Typical Part Markings (Top View)

www.geochipinc.com

GEO-chip All Rights Reserved

Rev1.2

Page 14 /15


http://www.geochipinc.com/

DataSheet

GC0643

10. Ordering Information

Model Package Packaging Form Minimum Order Quantity
G0643 LGA30 4*4 REEL 3000
11. Revision Record

Version Date Description
V0.2 2023/07 Add EVM, Turn on/off time, Harmonic test data
V0.3 2023/08 Modify the format,Add Gmip
V1.0 2023/12 Update data
V1.1 2024/08 Update data
V1.2 2025/08 Update data

12. Disclaimer

Information in this document is provided in connection with Hangzhou Geo-chip Technology Co., Ltd. These materials are

provided by Geo-chip as a service to its customers and may be used for informational purposes only. The information

provided here is believed to be reliable; Geo-chip assumes no responsibility for errors or omissions in these materials. Geo-

chip assumes no reliability for the use of this information and all such information should entirely be at the user’'s own risk.

Specifications described and contained here are subjected to change without notice on the purpose of improving the design

and performance.

All of this information described herein should not be implied or granted for any third party. Geo-chip does not authorize or

warrant any Geo-chip products for use in the life support devices or systems.

For technical questions and additional information about Hangzhou Geo-chip Technology Co., Ltd.

Website: www.geochipinc.com
China Tel: + 86-571 26283530
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