NJG1138HAS8

900MHz Band LNA GaAs MMIC

B GENERAL DESCRIPTION

B PACKAGE OUTLINE

The NJG1138HAS is a low noise amplifier designed for band 5/6/8 UMTS

cellular phone and cellular data modem. The NJG1138HA8 has two gain
state which are high gain mode and low gain mode. The NJG1138HAS8

features high gain, low noise figure and high IP3.
An Ultra-small and thin USB6-A8 package is adopted.

B FEATURES

@®Low operating voltage
®Low control voltage
@®Low current consumption

@®High gain
®Low noise figure
@Input power at 1dB gain compression point

NJG1138HA8
+2.8V typ.
+1.8V typ.
2.3mA typ. @VCTL=1 .8V
10pA typ. @VCTL=OV
16.0dB typ.  @Vcr=1.8V, frr =942.5MHz
14dBtyp.  @Ver=1.8V, for =942.5MHz

-8.5dBm typ. @Vcri=1.8V, frr =942.5MHz

+16.0dBm typ. @Vcr =0V, frp=942.5MHz

®High input IP3 0dBm typ. @Vcr=1.8V, fre =942 .5MHz
+14dBm typ. @Vcr=0V, fgp=942.5MHz
@®Small package size USB6-A8 (Package size: 1.0mmx1.2mmx0.38mm typ.)
®Lead-free and halogen-free
H PIN CONFIGURATION
3 | GND
RFIN j I C/O—‘l — RFOUT
} '—1@_|Z Pin Connection
1. VCTL
2. RFOUT
S 3. GND
Circuit 4. RFIN
5. GND
oo | [Toge 6. NC (GND)
E'_FL Circuit —E
NC(GND) | g

B TRUTH TABLE

“H=Ver(H), "L™=Vern(L)

VCTL LNA Mode
H High Gain Mode
L Low Gain Mode

Note: Specifications and description listed in this datasheet are subject to change without notice.

New Japan Radio Co. L2

wier. Dtasheetdl.com



NJG1138HAS

B ABSOLUTE MAXIMUM RATINGS

T,=+25°C, Z,=2,=50Q2

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Supply voltage Vbp 5.0 V
Control voltage Vero 5.0 V
Input power Pin +15 dBm
Power dissipation Pp on PCB board, Tjmax=150°C 150 mwW
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+150 °C

B ELECTRICAL CHARACTERISTICS 1 (DC)

(General Conditions: Vpp=2.8V, Ta=+25°C)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating voltage Vob 25 2.8 3.6 V
Control voltage (High) Ver(H) | VCTL terminal 1.36 1.8 3.6 V
Control voltage (Low) Ver(L) | VCTL terminal 0 0 0.3 \%
Operating current1 _ )

(ngh Gain Mode) IDD1 RF OFF, VCTL_1 .8V 2.3 4.0 mA

Operating current2 _ )

(LOW Gain Mode) IDD2 RFOFF, VCTL—OV 10 45 HA

Control current leTL RF OFF, Ver.=1.8V - 5.5 8.5 pA
New Japan Radio Co.Ltd.
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NJG1138HAS8

B ELECTRICAL CHARACTERISTICS 2 (High Gain Mode)
(General Conditions: Vpp=2.8V, Vc1.=1.8V, frr=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Exclude PCB and connector
Small signal gain 1 Gain1 losses 14.5 16.0 17.5 dB
(input: 0.07dB, output: 0.07dB)
. . Exclude PCB and connector
Noise figure 1 NF1 losses (input:0.07dB) - 1.4 1.7 dB

Input power at 1dB gain

compression point 1 P-1aa0n)1 -16.0 -8.5 - dBm
?r:’igg;(jtr él?r?tt 1 IP3_1 E;E.%éﬁ;?” 00kHz, 7.0 0 - dBm
RF IN VSWR 1 VSWR; 1 - 1.8 23 -
RF OUT VSWR 1 VSWR,1 - 2.2 2.7 -

B ELECTRICAL CHARACTERISTICS 3 (Low Gain Mode)
(General Conditions: Vpp=2.8V, V1 =0V, fre=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)

PARAMETERS SYMBOL CONDITIONS MIN TYP | MAX | UNITS

Exclude PCB and connector
Small signal gain 2 Gain2 losses -4.5 -3.0 -2.0 dB
(input: 0.07dB, output: 0.07dB)

. . Exclude PCB and connector
Noise figure 2 NF2 losses (input:0.07dB) - 3.0 6.0 dB

Input power at 1dB gain

compression point 1 P-1a80n2 *4.5 [ +16.0 ) dBm

3rd order Input f1=frE, f2=fre+100kHz,

Intercept Point 2 IP3_2" | pin=-20dBm ¥2.0 | +14.0 i dBm

RF IN VSWR 2 VSWR, 2 - 14 2.0 -

RF OUT VSWR 2 VSWR,2 - 1.6 2.2 -
New Japan Radio Co.Ltd.
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NJG1138HAS

B TERMINAL INFORMATION

No. | SYMBOL DESCRIPTION
Gain control port. Inputting a logic-high, the LNA turn at high gain mode.
1 VCTL ) : :
Inputting a logic-low, the LNA turn at low gain mode.
2 RFOUT RF output terminal. Requires an external matching components. This
terminal should be connected a DC blocking capacitor C1.
3 GND Ground terminal. Connect to the PCB ground plane.
4 RFIN RF input terminal. Requires an external matching components.
5 GND Ground terminal. Connect to the PCB ground plane.
6 NC No connected terminal. This terminal is not connected with internal circuit.
(GND) |Connect to the PCB ground plane.

Notes: Ground terminal (No.3 and 5) and NC terminal (No.6) should be connected with the PCB ground
for good RF performance.

New Japan Radio Co. L2

wyrw DataSheetdU.com



NJG1138HAS8

B ELECTRICAL CHARACTERISTICS (High Gain Mode)
(General Conditions: Vpp=2.8V, Vcr.=1.8V, frp=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)
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Gain, Iopb vs. Pin
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NJG1138HAS

B ELECTRICAL CHARACTERISTICS (High Gain Mode)
(General Conditions: Vpp=2.8V, Vcr.=1.8V, frp=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)

Gain, NF vs. Vbp
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NJG1138HAS8

B ELECTRICAL CHARACTERISTICS (High Gain Mode)

(General Conditions: Vpp=2.8V, Vc1.=1.8V, fre=942.5MHz, Zs=ZI=50 Q, with application circuit)

Gain, NF vs. Temperature
(f=942.5MHz)

P-1dB(IN) vs. Temperature
(fF=942.5MHz)
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NJG1138HAS

B ELECTRICAL CHARACTERISTICS (High Gain Mode)
(General Conditions: Vpp=2.8V, Vcr.=1.8V, frp=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)
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NJG1138HAS8

B ELECTRICAL CHARACTERISTICS (Low Gain Mode)

(General Conditions: Vpp=2.8V, V=0V, frr=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)
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NJG1138HAS

B ELECTRICAL CHARACTERISTICS (Low Gain Mode)
(General Conditions: Vpp=2.8V, V=0V, frr=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)
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NJG1138HAS8

B ELECTRICAL CHARACTERISTICS (Low Gain Mode)
(General Conditions: Vpp=2.8V, Vcr =0V, fre=942.5MHz, Zs=ZI=50 O, with application circuit)
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NJG1138HAS

B ELECTRICAL CHARACTERISTICS (Low Gain Mode)
(General Conditions: Vpp=2.8V, V=0V, frr=942.5MHz, Zs=ZI=50 Q, Ta=+25°C, with application circuit)

CH1 S11 LOG S dB/REF @ o 2'-14 185 dB 942 5@2 @R GHz CHI 821  Loc S 4B, REF @ oB 230340 4B .942 50D @ER CHz

ha e

CH1 Markers CH1 Markera

1-1295408 1 -3.173@ o8
cor 926.408 MHz cor 926,498 MHz
3-1583708

3 -2.9380 08
960,808 MHz 6B .@BB MHz
PRm

\ A Pl

T i 7 —
Hld rV Hld /

sa2  Loc S dB/REF @ oF 11 1S@dB  .942 S@@ B2 CHz 512 Loc 5 dB/R

.

EF @ o8 -3.0@I3IWJR 942 SE@ AR CHx

CHZ Mearkers CHZ Markers

151,197 dB - 3.,
cer 925 ARA MHz car lﬁxE:; iE;BMzg
3:-12.123dB 32,9348 dB
962 300 MHz 5@ 2R MHz
PRm - L PRm
Pl —~
2 /] / 1
13 / T——
——
Hld Hid // T
START OS2 @@@ ARE QHz STOF 3.20@ @ER EEE QHz START .05 A2R B2 GHz STOP 3.000 PO@ 2E@ OHz

S11, 822 S21, S12

cHi 81L  8wR t  ~REF 1 EXEWT-TY 842 53D GO Chiz

811 1 uFs 217@ 984 @ -12.4170 13936 pF -840 5a@ @R CHa

/ CH1 Markera CH1 Merkers

]
\
I .
car ‘ / aoF a0 Mz
|
\
|

1:76 473 0

cor
3:1 3881
/r 968208 MHz

Hid Hid
'3
= \ ! ZREF 1 217671 543 SA0 003 Chx CHZ 532 1 U FS 2:3@518 0 -11.3870 14535 pF 842 582 22@ CHz
\ CHEZ Merkers CH2 Markers
can 1:1.8950 1:zBas3 0
925 BEE MHz cor J11.036 o
P ™~ a:1.6583 225 oo MHe
~ a8e Gop MH a:32,561 o
PR // ~— = 11218 &
\ / Y~ PR 9cp.aeR MHz
Hid Hid
n
STAAT .BSE@RR nea eRz STOP 2.202 pa pEn Q= START .2S@ 222 BRR GHz STOP 3.007 BAR 2ER GHz
VSWR Zin, Zout
si11 Los S o8/ REF @ an 1444898 942 So@ oo@ GHE cmi s21 Lo S o8/ REF @ an -3.039@ 98 942 S0 oo@ oHx
b b
.
Cer car
o .
. \ P ] o y\
N [\
[N
Hid Hid , \
cH2 s23 Loc S oB/ REF @ oB ~-113235 dB .542 S22 2AA CHz s12  Loc S dB/ REF @ dB - 3.847@ oB .542 S22 ARR GHz
Cer car
2
PRm \ Vati ~—1 PAm X
Y — [\
| [N
Hid Hid ,, \\

START .@S@ BRR BER QHz STOP 20.200 AR @R QHZ START .ZSE AEE AR@ GHz STOP 201.20@ PRE AAR QHz

S11, S22 S21, 812
(f=50MHz~20GHz) (f=50MHz~20GHz)

New Japan Radio Co. L2

wyrw. DataSheetdU.com



NJG1138HAS8

B APPLICATION CIRCUIT
(Top View)
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NJG1138HAS

Bl PACKAGE OUTLINE (USB6-A8)

TERMINAL TREAT :Au

Substrate :Glass epoxy
Molding material :Epoxy resin
UNIT :mm
WEIGHT :1.1mg
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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.
e 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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