NJG1653LH4

SPIOT ANTENNA SWITCH GaAs MMIC

B GENERAL DESCRIPTION B PACKAGE OUTLINE

NJG1653LH4 is a GaAs SP9T antenna switch IC designed
for GSM/CDMA/UMTS multimode handsets. This switch
features very small package size, high IIP3, low harmonics,
low insertion loss and high isolation.

This switch contains a switch die with on-chip logic circuits,
ESD protection circuits and a LTCC substrate with built-in two
LPFs on GSM transmit paths for suppression of transmitter

. NJG1653LH4
harmonics.
B FEATURES
@® Small package size LCSP20-H4 (Package size: 3.8x3.0x0.9mm)
® High IIP3 +68dBm typ. on CDMA800 @829MHz+849MHz, Pin=24dBm, Vpp=2.7V

+68dBm typ. on CDMA1900 @1870MHz+1910MHz, Pin=24dBm, Vpp=2.7V
+68dBm typ. on UMTS800/1800/1900/2100,
@fTX+fJ, PTX=20dBm, PJ=-15dBm, VDD=2.7V
@® Low harmonics -85/-75dBc typ. on GSM850/900 TX @2fo / 3fo, Pin=+35dBm, Vpp=2.7V
-80/-75dBc typ. on GSM1800/1900 TX @2fo / 3fo, Pin=+32dBm, Vpp=2.7V

® Low insertion loss 1.0dB typ. on GSM850/900 TX @f=915MHz, Pin=35dBm, Vpp=2.7V
1.0dB typ. on GSM1800/1900 TX @f=1910MHz, Pin=32dBm, Vpp=2.7V
0.45dB typ. on CDMA800/UMTS800 @f=894MHz, Pin=27dBm, Vpp=2.7V
0.50dB typ. on UMTS1800 @f=1880MHz, Pin=27dBm, Vpp=2.7V
0.50dB typ. on CDMA1900/ UMTS1900 @f=1990MHz, Pin=27dBm, Vpp=2.7V
0.55dB typ. on UMTS2100 @f=2170MHz, Pin=27dBm, Vpp=2.7V

@ Built-in two LPFs Attenuation 33/40dB typ. on GSM850/900 TX @2fo / 3fo
Attenuation 27/32dB typ. on GSM1800/1900 TX @2fo / 3fo

B PIN CONFIGURATION
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NOTE: The information on this datasheet is subject to change without notice.
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B TRUTH TABLE

"H'=Verm), "L'=Venw)

On Path CTLA CTLB CTLC CTLD VDD
GSM850/900 TX — ANT H H L L H
GSM1800/1900 TX — ANT H L L L H
ANT — RX1 L L L L H
ANT — RX2 L L H L H
ANT — RX3 L H H L H
ANT — RX4 L H L L H
ANT — TRX1 H L H L H
ANT — TRX2 H H H L H
ANT — TRX3 X* X* X* H H
Idle X* X* X* X* L
* X: Do not care
New Japan Radio Co. LEd.
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B ABSOLUTE MAXIMUM RATINGS
(T,=+25°C, Z;=Z,=500Q)

PARAMETER | SYMBOL CONDITIONS cI:DYUCTLYE RATINGS | UNITS
Antenna Port 100kHz~12.75GHz Ccw 28.0 dBm
GSM850/900 TX 824MHz~849MHz 4:8 36.0 dBm
(TX1) 880MHz~915MHz 4:8 36.0 dBm
GSM1800/1900 1710MHz~1785MHz 4:8 33.0 dBm
TX (TX2) ~ :
RF Input Power Pin R 1850MHz~1910MHz | 4:8 33.0 dBm
UMTS800 TX 824MHz~849MHz Ccw 34.0 dBm
CDMA1900TX /
UMTS1800/1900/ | 1710MHz~1980MHz CwW 34.0 dBm
2100 TX
All RX port 100kHZz~12.75GHz CcwW 28.0 dBm
Supply Voltage Voo VDD terminal 5 Vv
Control Voltage VCTL VCTL(L)=0V: VCTL(H)=1 .8V VDD \Y
Power Dissipation Po 1200 mwW
Operating - o
Temperature Topr -40~+90 C
Storage - o
Temperature Tsig -60~+150 C

M ELECTRICAL CHARACTERISTICS 1 (DC)
(General conditions: T,=+25°C, Z,=7=50Q, Vpp=2.7V, Vcry)=0V, Vcriy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX JuNITS
Supply Voltage Vb VDD terminal 2.6 2.7 3.2 V
. VDD terminal,fin=824~915MHz
Operating Current 1 Iop1 GSM850/900 TX,Pin=35dBm - 400 | 800 pA
Operating Current 2 Ipp2 VDD terminal, Idle mode - - 0 A
Control Current leTL Verym=1.8V/1Port - 4 10 pA
V 1.5 1.8 3.2 \Y
Control Voltage Ll
Vet 0 - 0.4 \Y;
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B ELECTRICAL CHARACTERISTICS 2 (TX1: GSM850/900 TX ON mode)

(General conditions: T,=+25°C, Z,=72=50Q, Vpp=2.7V, Vcr y=0V, Vcrwy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNiTs
Frequency Range 1 fesmssotx | GSM850 TX Band 824 - 849 | MHz
Frequency Range 2 fesmeooTx | GSM900 TX Band 880 - 915 | MHz
Insertion Loss 1 LOSSH1 ZBE;B;)?XN-I;G <oos 1 Pin=35dBm - 1.0 | 1.3 | dB
Isolation 1(1) ISL1(1) ;i;szjﬁl;moo - Pin=35dBm 40 | 60 - dB
Isolation 1(2) ISL1(2) z;gzz::,xé’smo . Pin=35dBm 40 | 45 - dB
Isolation 1(3) ISL1(3) z;gzzsﬁz;moo . Pin=35dBm 32 | 37 - dB
Isolation 1(4) ISL1(4) fTG)S(;BZ‘:T'jﬁ‘;’SM%O  pin=35d8m 25 | 30| - | a8
Isolation 1(5) ISL1(5) fTGgszz;,Ré:M%O . Pin=35dBm 325 | 37 - dB
Isolation 1(6) ISL1(6) fTG):;;‘;TLRf):fM%O . Pin=35dBm 325 35 - dB
Isolation 1(7) ISL1(7) fT::;;‘:TLRf)::MgOO . Pin=35dBm 325 | 37 - dB
VSWR 1(1) VSWR1(1) | ANT port, fasmsso mx. fasmsoo T - 12 | 15
VSWR 1(2) VSWR1(2) | TX1 port, fosmeso 1x, fosmeoo T - 12 | 15
Suppression 1 2500 | ot v, 25 e 25 |3 | - | d
Suppression IS | 3y fememne, 3 fosion 25 |0 | - | B
2nd Harmonics 1 2fo(1) fF,"i:zfgss“gsg’r;X » fasoo - | 85 | -70 | dBc
3rd Harmonics 1 3fo(1) Loi:zfgss“gsg’;f’ faswsoo T, - | -75 | -70 | dBc
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B ELECTRICAL CHARACTERISTICS 3 (TX2: GSM1800/1900 TX ON mode)

(General conditions: T,=+25°C, Z,=72=50Q, Vpp=2.7V, Vcr y=0V, Vcrwy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNiTs
Frequency Range 3 fesmisoox | GSM1800 TX band 1710 - 1785 | MHz
Frequency Range 4 fesmisootx | GSM1900 TX band 1850 - 1910 | MHz
Insertion Loss 2 LOSS2 z;;g':?;eswgoo . Pin=32dBm - | 10| 14| aB
Isolation 2(1) ISL2(1) 251;’0?;:;%%0 . Pin=32dBm 40 | 55 - dB
Isolation 2(2) ISL2(2) ;’:;:;:;ésmoo . Pin=32dBm 40 | 55 - dB
Isolation 2(3) ISL2(3) E:;Z::XX?(;SW%O . Pin=32dBm 40 | 55 - dB
Isolation 2(4) ISL2(4) ;ﬁ;i‘:oix,?c;smoo R 40 | 50| - | a8
Isolation 2(5) ISL2(5) ;§§1220:EE1S‘M1900 . Pin=32dBm 34 | 39 - dB
Isolation 2(6) ISL2(6) z;zzoiifs’moo . Pin=32dBm 33 | 38 - dB
Isolation 2(7) ISL2(7) E:;:;iﬁ’moo . Pin=32dBm 27 | 30 - dB
VSWR 2(1) VSWR2(1) | ANT port, fasmizoo x »fasmisoo Tx - 1 13| 15
VSWR 2(2) VSWR2(2) | TX2 port, fasmisoo T fasm1soo T - | 13| 15
Supprossion 2 250 | o e oo 2 27| - |
Suppression 2 Gl E R ol I I
2nd Harmonics 2 2f0(2) fTOEZf:: hﬁ::OTTX e Pin3208m - | -80 | -70 | dBc
3rd Harmonics 2 3f0(2) fTo)izf:: “ﬁonTx oo s . PiN=32dBm ~ | 75 | 70 | dBc
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BELECTRICAL CHARACTERISTICS 4 (RX1 ON mode)
(General conditions: T,=+25°C, Z,=72=50Q, Vpp=2.7V, Vcr y)=0V, Vcrwy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Frequency Range 3 fasmsso R GSM850 RX band 869 - 894 | MHz
Frequency Range 4 fasmaoo rRx GSM900 RX band 925 - 960 | MHz
Frequency Range 7 fasm1800 RX GSM1800 RX band 1805 - 1880 | MHz
Frequency Range 8 fasm1900 RX GSM1900 RX band 1930 - 1990 | MHz

. RX1 - ANT,
Insertion Loss 3(1 LOSS3(1 ! . - 0.8 1.0 dB
I M M fosmeso Rx, fosmeoo rx, Pin=10dBm
. RX1 — ANT,
Insertion Loss 3(2 LOSS3(2 ; . - 1.0 1.3 dB
! ) ) fesmis00 Rx: fesmigoo rx, Pin=10dBm
. TX1 to ANT, fesmsso x, fasmaoo
Isolation 3(1) ISL3(1) Pin=10dBm 28 33 - dB
, TX2 to ANT, fasmigoo Tx, fesmigoo Tx
Isolation 3(2) ISL3(2) Pin=10dBm 30 35 - dB
VSWR 3(1) VSWR3(1) | ANT port, fosmsso mx, fesmaoo Tx - 1.3 1.5
VSWR 3(2) VSWR3(2) RX1 port, fGSMSSO X fGSMQOO TX - 1.3 1.5
VSWR 3(3) VSWR3(3) | ANT port, fasm1s0 rx» fasmioo rx - 15 | 1.8
VSWR 3(4) VSWR3(4) | RX1 port, fasmisoo rx» fesmiooo rx - 15 | 1.8

W ELECTRICAL CHARACTERISTICS 5 (RX2 ON mode)

(General conditions: T,=+25°C, Z,;=72=50Q, Vpp=2.7V, Vcr (y=0V, Verm=1.8V, with

application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNITS
Frequency Range 3 fesmss0 Rx GSM850 RX band 869 - 894 | MHz
Frequency Range 4 fasmeoo R GSM900 RX band 925 - 960 | MHz
Frequency Range 7 fasm1800 R GSM1800 RX band 1805 - 1880 | MHz
Frequency Range 8 fasm1900 R GSM1900 RX band 1930 - 1990 | MHz

. RX2 - ANT,
Insertion Loss 4(1 LOSS4(1 ! . - 0.8 1.0 dB
M M fasmeso Rx, fesmeoo rx, Pin=10dBm
. RX2 — ANT,
Insertion Loss 4(2 LOSS4(2 ; . - 1.0 1.3 dB
@ @ fosm1s00 R, fasmigoo rx Pin=10dBm
, TX1 to ANT, fasmsso T, fasmaoo Tx
Isolation 4(1) ISL4(1) Pin=10dBm 30 35 - dB
, TX2 to ANT, fasm1so0 Tx, fasm1g00 Tx
Isolation 4(2) ISL4(2) Pin=10dBm 30 35 - dB
VSWR 4(1 ) VSWR4(1 ) ANT pOf't, fGSM850 X, fGSMgOO TX - 1.3 1.5
VSWR 4(2) VSWR4(2) RX2 pOl't, fGSM850 TXs fGSMgOO TX - 1.3 1.5
VSWR 4(3) VSWR4(3) ANT port, fGSM1800 RX» fGSM1900 RX - 1.5 1.8
VSWR 4(4) VSWR4(4) RX2 port, fGSM1800 RX» fGSM1900 RX - 1.5 1.8
New Japan Radio Co. Ltd,
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BELECTRICAL CHARACTERISTICS 6 (RX3 ON mode)
(General conditions: T,=+25°C, Z,=72=50Q, Vpp=2.7V, Vcr y)=0V, Vcrwy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Frequency Range 3 fasmsso R GSM850 RX band 869 - 894 | MHz
Frequency Range 4 fasmaoo rRx GSM900 RX band 925 - 960 | MHz
Frequency Range 7 fasm1800 RX GSM1800 RX band 1805 - 1880 | MHz
Frequency Range 8 fasm1900 RX GSM1900 RX band 1930 - 1990 | MHz

. RX3 - ANT,
Insertion Loss 5(1 LOSS5(1 ! . - 0.8 1.0 dB
I M M fosmeso Rx, fosmeoo rx, Pin=10dBm
. RX3 — ANT,
Insertion Loss 5(2 LOSS5(2 ; . - 1.0 1.3 dB
! ) ) fesmis00 Rx: fesmigoo rx, Pin=10dBm
. TX1 to ANT, fesmsso x, fasmaoo
Isolation 5(1) ISL5(1) Pin=10dBm 30 35 - dB
- TX2 to ANT, fasmisoo Tx, fasm1e00 Tx
Isolation 5(2) ISL5(2) Pin=10dBm 30 40 - dB
VSWR 5(1) VSWRS5(1) | ANT port, fosmsso mx, fesmaoo Tx - 1.3 1.5
VSWR 5(2) VSWR5(2) RX3 port, fGSMSSO X fGSMQOO TX - 1.3 1.5
VSWR 5(3) VSWRS(3) | ANT port, fasm1s0 rx» fasmioo rx - 15 | 1.8
VSWR 5(4) VSWR5(4) RX3 port, fGSM1800 RX» fGSM1900 RX - 1.5 1.8

W ELECTRICAL CHARACTERISTICS 7 (RX4 ON mode)

(General conditions: T,=+25°C, Z,;=72=50Q, Vpp=2.7V, Vcr (y=0V, Verm=1.8V, with

application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNITS
Frequency Range 3 fesmss0 Rx GSM850 RX band 869 - 894 | MHz
Frequency Range 4 fasmeoo R GSM900 RX band 925 - 960 | MHz
Frequency Range 7 fasm1800 R GSM1800 RX band 1805 - 1880 | MHz
Frequency Range 8 fasm1900 R GSM1900 RX band 1930 - 1990 | MHz

. RX4 - ANT,
Insertion Loss 6(1 LOSS6(1 ! . - 0.8 1.0 dB
M M fasmeso Rx, fesmeoo rx, Pin=10dBm
. RX4 — ANT,
Insertion Loss 6(2 LOSS6(2 ; . - 1.0 1.3 dB
@ @ fosm1s00 R, fasmigoo rx Pin=10dBm
, TX1 to ANT, fasmsso T, fasmaoo Tx
Isolation 6(1) ISL6(1) Pin=10dBm 30 35 - dB
, TX2 to ANT, fasm1so0 Tx, fasm1g00 Tx
Isolation 6(2) ISL6(1) Pin=10dBm 30 45 - dB
VSWR 6(1 ) VSWR6(1 ) ANT pOf't, fGSM850 X, fGSMgOO TX - 1.3 1.5
VSWR 6(2) VSWRG(Z) RX4 pOl't, fGSM850 TXs fGSMgOO TX - 1.3 1.5
VSWR 6(3) VSWRG(S) ANT port, fGSM1800 RX» fGSM1900 RX - 1.5 1.8
VSWR 6(4) VSWR6(4) RX4 port, fGSM1800 RX» fGSM1900 RX - 1.5 1.8
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B ELECTRICAL CHARACTERISTICS 8 (TRX1 ON mode)
(General conditions: T,=+25°C, Z,=2=50Q, Vpp=2.7V, Vcr. (y=0V, Vcrmy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNITS
Frequency Range 5 fasm1800 T Band Il TX band 1710 - 1785 | MHz
Frequency Range 7 fasmis00 R Band Il RX band 1805 - 1880 | MHz
Frequency Range 6 | fasmiso0Tx Band Il TX band 1850 - 11910 | MHz
Frequency Range 8 fasmi900 RX Band Il RX band 1930 - 1990 | MHz
Frequency Range 9  |fumrsz100tx | Band I TX band 1920 | - 1980 | MHz
Frequency Range 10 |fumrs2io0rx | Band I RX band 2110 - 12170 | MHz

. ANT- TRX1,

Insertion Loss 7(1) LOSS7(1) . - 050|075 dB
fasm1800 Tx» fasmisoo rx, PiN=27dBm
ANT- TRX1,

Insertion Loss 7(2) LOSS7(2) ) - 0.5010.75| dB
fasmi900 Tx, fasmigoo Rx, Pin=27dBm
ANT- TRX1,

Insertion Loss 7(3) LOSS7(3) . - 0.5010.75| dB
fumrs2100 7%, fumrs2100 R, PiN=27dBm
TRX1 to RX1, f, f

Isolation 7(1) ISL7(1) to RX1, Tesmisan . fasmisoovx. 40 | 55 | - | B
fumrs2100 %, Pin=27dBm
TRX1 to RX2, f, f

Isolation 7(2) ISL7(2) © "%, Teswtsoo T Tesmioeo 40 | 50 | - | dB
fumrs2100 7x, Pin=27dBm
TRX1 to RX3, f, f

Isolation 7(3) ISL7(3) ° 3,’ GSM1800 TX; TGSMT900 TX: 40 | 50 - dB
fumrs2100 7x, Pin=27dBm
TRX1 to RX4, f, f

Isolation 7(4) ISL7(4) to R4 Teswisoo . Tosrono 40 | 45 | - | aB
fumrs2100 7, PiN=27dBm

0.1dB Compression TRX1 to ANT, fasmisoo x» fasmig00 T,

Input Power 1 P.o.1aa(1) f 32 34 - dBm
UMTS2100 TX

UMTS TRX1 to ANT,

Input 2" Order IIP2(1)U | Tone1: frx=1745MHz, P1x=20dBm, 102 | 115 - dBm

Intercept Point 1 Tone2: f; =95MHz, P,=-15dBm *1

UMTS TRX1 to ANT,

Input 2" Order IIP2(2)U | Tone1: f1x=1880MHz, Px=20dBm, 102 | 115 - dBm

Intercept Point 2 Tone2: f; =80MHz, P,=-15dBm *1

UMTS TRX1 to ANT,

Input 2" Order IIP2(3)U | Tone1: f1x=1950MHz, P+x=20dBm, 102 | 125 - dBm

Intercept Point 3 Tone2: f; =190MHz, P,=-15dBm *1

UMTS TRX1 to ANT,

Input 3™ Order IIP3(1)U | Tone1: frx=1745MHz, P1x=20dBm, 61 68 - dBm

Intercept Point 1 Tone2: f; =1650MHz, P,=-15dBm *2

UMTS TRX1 to ANT,

Input 3™ Order IIP3(2)U | Tone1: frx=1880MHz, Prx=20dBm, 61 68 - dBm

Intercept Point 2 Tone2: f; =1800MHz, P,=-15dBm *2

UMTS TRX1 to ANT,

Input 3 Order 1IP3(3)U Tone1: fix=1950MHz, Ptx=20dBm, 61 67 - dBm

Intercept Point 3

Tone2: f; =1760MHz, P,=-15dBm *2

*1: The UMTS input IP2 is defined as following equation, IIP2 = (Ptx +P,;— IMD2)
*2: The UMTS input IP3 is defined as following equation, 1IP3 = (2 x Px +P;— IMD3) / 2
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(General conditions: T,=+25°C, Z;=7=50Q, Vpp=2.7V, Vcr (y=0V, Ve w)=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX ] UNITS
ANT port,
VSWR 7(1 ) VSWR7(1 ) fGSM1800 TXs fGSM1900 TXs fUMT52100 X - 1.3 1.5
fGSM1800 RX» fGSM1900 RX» fUMTS2100 RX
TRX2 port,
VSWR 7(2) VSWR7(2) | fasmigoo x» fasmigoo tx, fumrs2100 %, - 1.3 1.5

fGSM1800 RX5 fGSM‘1900 RX5 fUMTS2100 RX

New Japan Radio Co. Ltd,
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M ELECTRICAL CHARACTERISTICS 9 (TRX2 ON mode)
(General conditions: T,=+25°C, Z,=72=50Q, Vpp=2.7V, Vcr y=0V, Vermy=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNITS
Frequency Range 5 fasm1800 T Band Il TX band 1710 - 1785 | MHz
Frequency Range 7 fasm1800 RX Band Il RX band 1805 - 1880 | MHz
Frequency Range 6 fasm1900 TX Band Il TX band 1850 - 1910 | MHz
Frequency Range 8 fosm1900 RX Band Il RX band 1930 - 1990 | MHz
Frequency Range 9  |fumrszi00tx | Band I TX band 1920 - 11980 | MHZz
Frequency Range 10 |fumrs2io0rx | Band I RX band 2110 - 2170 | MHz

, ANT- TRX2,

Insertion Loss 8(1) LOSS8(1) . - 050 | 0.75 | dB
fasm1800 Tx» fasmisoo rx, Pin=27dBm
ANT- TRX2,

Insertion Loss 8(2) LOSS8(2) ) - 050 | 075 | dB
fasmi900 Tx, fasmigoo Rx, Pin=27dBm
ANT- TRX2,

Insertion Loss 8(3) LOSS8(3) i - 055|080 | dB
fumrs2100 7%, fumrs2100 Rx, PiN=27dBm
TRX2 to RX1, f, f

Isolation 8(1) ISL8(1) © RAT, Teswsoo T Tesmiooo mx 40 | 55 - dB
fumrs2100 x, Pin=27dBm
TRX2 to RX2, f f

Isolation 8(2) ISL8(2) © A%, Tesmaoomx Tesmisoo T 40 | 50 - dB
fumrs2100 7, PiN=27dBm
TRX2 to RXS3, f, f

Isolation 8(3) ISL8(3) ° 3_’ GSM1800 TX; TGSMT900 TX: 40 | 50 - dB
fumrs2100 7, Pin=27dBm
TRX2 to RX4, f, , ,

Isolation 8(4) ISL8(4) © T Tesmaoo Tx: Tesmiooo T 40 | 45 | - | oB
fumrs2100 7, PiN=27dBm

0.1dB Compression TRX2 to ANT, fasmigoo x» fasmigoo T,

Input Power 2 P.o.148(2) ¢ 32 34 - | dBm
UMTS2100 TX

UMTS TRX2 to ANT,

Input 2" Order 1IP2(4)U Tone1: fix=1745MHz, P1x=20dBm, 102 115 - dBm

Intercept Point 4 Tone2: f; =95MHz, P,=-15dBm *1

UMTS TRX2 to ANT,

Input 2" Order 1IP2(5)U Tone1: fx=1880MHz, P1x=20dBm, 102 120 - dBm

Intercept Point 5 Tone2: f; =80MHz, P,=-15dBm *1

UMTS TRX2 to ANT,

Input 2" Order 1IP2(6)U Tone1: fx=1950MHz, P1x=20dBm, 102 125 - dBm

Intercept Point 6 Tone2: f; =190MHz, P,=-15dBm *1

UMTS TRX2 to ANT,

Input 3" Order 1IP3(4)U Tone1: fix=1745MHz, P1x=20dBm, 61 68 - dBm

Intercept Point 4 Tone2: f; =1650MHz, P,=-15dBm *2

UMTS TRX2 to ANT,

Input 3" Order 1IP3(5)U Tone1: fx=1880MHz, P1x=20dBm, 61 68 - dBm

Intercept Point 5 Tone?2: f; =1800MHz, P,=-15dBm *2

UMTS TRX2 to ANT,

Input 3" Order 1IP3(6)U Tone1: fix=1950MHz, P1x=20dBm, 61 68 - dBm

Intercept Point 6

Tone2: f; =1760MHz, P,=-15dBm *2

*1: The UMTS input IP2 is defined as following equation, IIP2 = (Ptx +P,— IMD2)
*2: The UMTS input IP3 is defined as following equation, IIP3 = (2 x Ptx +P,~ IMD3) / 2
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(General conditions: T,=+25°C, Z;=2,=50Q, Vpp=2.7V, V1 (1=0V, Very=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
CDMA
rd TRX2 to ANT,
Input 3 Order P3()C [ t=1870+1910MHz,each tone 24dBm*3 651 68 | - |dBm
Intercept Point 1
ANT port,
VSWR 8(1) VSWR8(1) | fesmisoo x> fasmigoo Tx: fumrs2100 7 » fesmisoo - 1.3 1.5
RX» fGSM1900 RX» fUMTSZ‘IOO RX
TRX2 port,
VSWR 8(2) VSWR8(2) | fesmisoo x> fasm1goo Tx: fumrs2100 7 » fesmisoo - 1.3 1.5
RX» fGSM1900 RX» fUMTSZ‘IOO RX
*3: The CDMA input IP3 is defined as following equation, [IP3=(3 x Pout - IM3) / 2 + LOSS
New Japan Radio Co. Ltd, -
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS 10 (TRX3 ON mode)
(General conditions: T,=+25°C, Z;=7=50Q, Vpp=2.7V, Vcr (y=0V, Verm=1.8V, with application circuit)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | uNITS
Frequency Range 1 fasmsso T Band V TX band 824 - 849 | MHz
Frequency Range 3 fasmeso rx Band V RX band 869 - 894 | MHz

ANT- TRX3, f , f ,
Insertion Loss 9 LOSS9 , GSMBS0 T TGSMBS0 RX - |o45|070]| aB
Pin=27dBm

Isolation 9(1) ISL9(1) TRX3 to RX1,fgsmsso 7x, Pin=27dBm 40 55 - dB
Isolation 9(2) ISL9(2) TRX3 to RX2, fasmsso x, Pin=27dBm 40 55 - dB
Isolation 9(3) |SL9(3) TRX3 to RX3, fgsmsso tx, Pin=27dBm 40 55 - dB
Isolation 9(4) ISL9(4) TRX3 to RX4, fgsmsso mx, Pin=27dBm 40 55 - dB
0.1dB Compression
Input PoweES Po.1ds(3) | TRX3 to ANT, fesmsso Tx 32 34 - | dBm
UMTS TRX3 to ANT,
Input 2" Order 1IP2(7)U Tone1: fix=835MHz, Ptx=20dBm, 102 | 120 - dBm
Intercept Point 7 Tone2: f; =45MHz, P,=-15dBm *1
UMTS TRX3 to ANT,
Input 3" Order IIP3(7)U | Tone1: f1x=835MHz, Ptx=20dBm, 61 69 - dBm
Intercept Point 7 Tone2: f; =790MHz, P,=-15dBm *2
CDMA

rd TRX3 to ANT,
Input 3™ Order IP3(2)C f=829+849MHz,each tone 24dBm*3 65 68 ) dBm
Intercept Point 2
VSWR 9 VSWR9(1) ANT port, fGSM850 X fGSM850 RX - 1.2 1.4
VSWR 9 VSWR9(2) TRX3 port, fGSM850 X, fGSM850 RX - 1.2 1.4

*1: The UMTS input IIP2 is defined as following equation, 1IP2 = (Px +P,— IMD2)
*2: The UMTS input IIP3 is defined as following equation, [IP3 = (2 x Prx +P,— IMD3) / 2

*3: The CDMA input IP3 is defined as following equation, [IP3=(3 x Pout - IM3) / 2 + LOSS
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NJG1653LH4

B TERMINAL INFORMATION

No. SYMBOL DESCRIPTION
4 CTL A Control signal input terminal. This terminal is set to High-Level (+1.5~+3.2V)
- or Low-Level (0~+0.4V).
Ground terminal. Please connect this terminal with ground plane as
2 GND )
close as possible for excellent RF performance.
RF transmitting/receiving port. An external capacitor is required to block
3 TRX1
DC voltage.
RF transmitting/receiving port. An external capacitor is required to block
4 TRX2
DC voltage.
RF transmitting/receiving port. An external capacitor is required to block
5 TRX3
DC voltage.
Ground terminal. Please connect this terminal with ground plane as
6 GND :
close as possible for excellent RF performance.
RF transmitting/receiving port. An external capacitor is required to block
7 ANT
DC voltage.
Ground terminal. Please connect this terminal with ground plane as
8 GND .
close as possible for excellent RF performance.
RF transmitting port. An external capacitor is required to block DC
9 TX2 voltage. This port is connected the LPF for GSM1800/1900 TX band into
LTCC substrate.
RF transmitting port. An external capacitor is required to block DC
10 TX1 voltage. This port is connected the LPF for GSM850/900 TX band into
LTCC substrate.
Ground terminal. Please connect this terminal with ground plane as
11 GND )
close as possible for excellent RF performance.
12 RX4 RF receiving port. An external capacitor is required to block DC voltage.
13 RX3 RF receiving port. An external capacitor is required to block DC voltage.
14 RX2 RF receiving port. An external capacitor is required to block DC voltage.
15 RX1 RF receiving port. An external capacitor is required to block DC voltage.
Ground terminal. Please connect this terminal with ground plane as
16 GND :
close as possible for excellent RF performance.
Positive voltage supply terminal. The positive voltage (+2.6~+3.2V) has
17 VDD to be supplied. Please connect a bypass capacitor with GND terminal for
excellent RF performance.
18 CTL D Control signal input terminal. This terminal is set to High-Level (+1.5~+3.2V)
- or Low-Level (0~+0.4V).
19 CTL C Control signal input terminal. This terminal is set to High-Level (+1.5~+3.2V)
- or Low-Level (0~+0.4V).
20 CTL B Control signal input terminal. This terminal is set to High-Level (+1.5~+3.2V)
- or Low-Level (0~+0.4V).
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (GSM850/900 TX ON mode)
(With Application circuit, Loss of external circuit are excluded)

GSM850/900 TX Port to ANT Port

Insertion Loss vs. Frequency
(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)
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GSM850/900 TX Port to ANT Port
Transmission Characteristics

(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (GSM850/900 TX ON mode)
(With Application circuit, Loss of external circuit are excluded)

2nd Harmonics vs. Input Power 3rd Harmonics vs. Input Power
(fo=915MHz, VDD=2.6~3.2V, VCTL=0/1.8V) (fo=915MHz, VDD=2.6~3.2V, VCTL=0/1.8V)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (GSM1800/1900 TX ON mode)
(With Application circuit, Loss of external circuit are excluded)

GSM1800/1900 TX Port to ANT Port GSM1800/1900 TX Port to ANT Port
Insertion Loss vs. Frequency Transmission Characteristics
(VDD=2.7V, VCTL=0/1.8V) (VDD=2.7V, VCTL=0/1.8V)

(Losses of external circuits are excluded) (Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (GSM1800/1900 TX ON mode)
(With Application circuit, Loss of external circuit are excluded)

2nd Harmonics vs. Input Power 3rd Harmonics vs. Input Power
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (GSM1800/1900 TX ON mode)
(With Application circuit, Loss of external circuit are excluded)

Insertion Loss vs Ambient Temperature
(f=1710MHz, Pin=32dBm, VDD=2.6~3.2V, VCTL=0/1.8V)
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Harmonic Suppression vs Ambient Temperature
(VDD=2.7V, VCTL=0/1.8V)

50 I I
-e— 3420MHz
45 [ —*—3820MHz
[ --=--5130MHz
+==%- 5730MHz
I
40 3rd Harmonic Suppression
fmmt
x—-.-..---ﬁr-ﬂ' """" PTTTTTTITTT ="
35 AV u
O = | ] o ) —— ——— G ---A@-@
30
25 2nd Harmonic Suppression
20
-50 -25 0 25 50 75 100
Ambient Temperature (°C)
ICTL vs Ambient Temperature
(f=915MHz, Pin=35dBm, VDD=2.7V, VCTL=0/1.8V)
10
7.5
ICTL_A
/.
5
/
2.5
0
-50 -25 0 25 50 75 100
Ambient Temperature (°C)
3rd Harmonics vs Ambient Temperature
(fo=1710MHz, Pin=32dBm, VDD=2.6~3.2V, VCTL=0/1.8V)
-50
I l
-e— VDD=2.6V
—e—VDD=2.7V
60 |— -=#--vDD=3.2v
-70
-80
amum
-90
-100
-50 -25 0 25 50 75 100

Ambient Temperature (°C)



http://elcodis.com/parts/6161208/njg1653lh4.html

B ELECTRICAL CHARACTERISTICS (RX1 ON mode)
(With Application circuit, Loss of external circuit are excluded)

ANT Port to RX1 Port
Insertion Loss vs. Frequency

(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)
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NJG1653LH4

ANT Port to RX1 Port

Transmission Characteristics

(VDD=2.7V, VCTL=0/1.8V)

(Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (RX2 ON mode)
(With Application circuit, Loss of external circuit are excluded)

ANT Port to RX2 Port
Insertion Loss vs. Frequency

(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)

ANT Port to RX2 Port
Transmission Characteristics

(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (RX3 ON mode)
(With Application circuit, Loss of external circuit are excluded)

ANT Port to RX3 Port

Insertion Loss vs. Frequency
(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)

ANT Port to RX3 Port

Transmission Characteristics
(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (RX4 ON mode)
(With Application circuit, Loss of external circuit are excluded)

ANT Port to RX4 Port
Insertion Loss vs. Frequency
(VDD=2.7V, VCTL=0/1.8V)
(Losses of external circuits are excluded)

ANT Port to RX4 Port
Transmission Characteristics
(VDD=2.7V, VCTL=0/1.8V)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (TRX1 ON mode)
(With Application circuit, Loss of external circuit are excluded)

TRX1 Port to ANT Port TRX1 Port to ANT Port
Insertion Loss vs. Frequency Transmission Characteristics
(VDD=2.7V, VCTL=0/1.8V) (VDD=2.7V, VCTL=0/1.8V)
o (Losses of external circuits are excluded) o (Losses of external circuits are excluded)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (TRX2 ON mode)
(With Application circuit, Loss of external circuit are excluded)

TRX2 Port to ANT Port TRX2 Port to ANT Port
Insertion Loss vs. Frequency Transmission Characteristics
(VDD=2.7V, VCTL=0/1.8V) (VDD=2.7V, VCTL=0/1.8V)
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NJG1653LH4

B ELECTRICAL CHARACTERISTICS (TRX3 ON mode)
(With Application circuit, Loss of external circuit are excluded)
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B APPLICATION CIRCUIT (Top View)

CTLA CTLB CTLC CTLD VDD
(0/1.8V) (0/1.8V) (0/1.8V) (0/1.8V) 2.7V)

_____ }jp PIN CONNECTION

1. CTLA
2. GND
GND 2 |i DECODER |16 GND 3. TRX1
7'58 . : C7;}7 4. TRX2
S6pF 56pF 5. TRX3
TRX1 i_ﬁ_ L RXI 6. GND
co i 7. ANT
c6
560F S60F 8. GND
TRX2 H — RX2 9. TX2(GSM1800/1900 TX)
c10 cs 10. TX1(GSM850/900 TX)
56pF 560F 11. GND
TRX3 H — RX3 12. RX4
13. RX3
e 14. RX2
GND ’%— —|r—§i RX4 15. RX1
16. GND
17.VvDD
_’_L 18. CTLD
19. CTLC
c1 GND 20. CTLB
ANT  S6PF
L1
S6nH 1800/1900 850/900
TX X
W PARTS LIST
Parts Value Notes
number
C1...C10 | 56pF
c11 100pF MURATA(GRM15)
L1* 56nH -
* :Inductor(56nH) is recommended on ANT port
for FSD nrotection.
New Japan Radio Co. Ltd,
-26 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6161208/njg1653lh4.html

NJG1653LH4

B TEST PCB LAYOUT (Top View)

Board total losses (Connector and PCB)

i T L e L L L L LT Frequwncy| Loss
: . Parameter Mode (MHz) (dB)
E EEEEEELIEEXTELL 824 031
849 0.33
TRX1 RX2 1 880 | 0.33
915 0.34
7710 | 0.52
1785 | 054
™2 850 | 0.54
7910 | 0.55
960 0.35
RX1 7990 | 0.64
960 0.35
TRX2 RX3 o 1990 oo
960 0.32

RX3
Insertion Loss 1990 0.58
o 960 0.35
7990 | 0.64
397 0.34
7880 | 0.60
TRX1 7990 | 0.64
2170 | 0.69
TRX3 RX4 594 0.30
TRX2 1880 1 055
g : 7990 | 0.58
: . : 2170 | 0.63
: : 594 0.34
7880 | 0.60

TRX3
ANT X2 X1 1990 | 064
(GSM1800/1900 TX) (GSM850/900 TX) R R
GSM%??’ 900 598 T 0.56
o 1760 | 0.56
Y B 1830 17058
247277076
GSM%“:’?’QOO 2547 | 0.78
B 2640 | 0.81
PCB SIZE= 39 x 39 mm Harmonic 3fo 2745 | 0.84
PCB: FR-4, t—0:2mm Suppression | 5 svi1800/1900 ggg 82(;
CAPACITOR: size 1005 ™ 35701 097
MICROSTRIP LINE WIDTH=0.4mm 2fo 3620 1105
GSM1800/1900 |—2130 | 1.42
X0 5355 151
o 5550 1.50
° 5730 151

PRECATIONS

[1] For good RF performance, the ground terminals should be directly connected to the ground patterns
and the through-holes as close as possible by using relatively wide pattern.

[2] Please connect exposed GND PADs (bottom side of IC) to PCB GND using through holes.

[3] To reduce microstrip line influence on RF characteristics, please locate bypass capacitors (C11) close
to VDD terminals.

New Japan Radio Co. Ltd. e
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B PACKAGE OUTLINE (LCSP20-H4)

3.00
Top View
TERMINAL TREAT Au
SUBSTRATE LTCC
Q\ MOLDING MATERIAL Silicone resin
UNIT mm
Pin No. 1 WEIGHT 26.5mg
3.80
Side View
}
0.90
Bottom View !
110
0.35 *»‘ - i 0‘25027
| ]
DDDDD?{ il
i — =y
% 0:5 ] | GND ]| oes 1
380 030 cL4—f— F—1-] |
|
? 0.85 |:| GND |:|
* | D PN D ‘
0.30
s el ) O] T
| F o
027
0.5 0.35 = = F 0.25 \
025 —=f f=— 085 Pin No. 1

3.00

Cautions on using this product

e Do NOT eat or put into mouth.

This product contains Gallium-Arsenide (GaAs) which is a harmful material.

e Do NOT dispose in fire or break up this product.
e Do NOT chemically make gas or powder with this product.
o To waste this product, please obey the relating law of your country.

with care to avoid these damages.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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