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		 WIRELESS COMMUNICATIONS DIVISION
o#UuT6
Vdd
Vdd
IF
u2LS62 Gain/IP3/current  adjustment
50 ohm LO INPUT 
A
IF OUT 2 GND
WT8P64 U"\i U#LF
zst
GIC
GND
LO
RF
50 ohm RF INPUT #
A
* * *
K^KP 3K/OZt{^ZA AKP KK7?K?G QyKt{^ Kd KOK~z]^XaE;c cc
 an
TQ5M31 Q M= \ PCS A& Q, ISM IYe M:, GPS e-}, L IYe M: Q~ 5}, WLAN \ me e-}E 9(c) 1(c) o oN(c) qi RFIC Fi 15N}A1. TQ5M31 RF IYe aQ 5002500 Mhz IF er aQ 45-500Mhzi uo e O1. N U(c)a o aQM Ai qQ-(off-chip) 1(matching)A (c)UeE (c)1. A IO Q Y1(current drain)A u}  Mb }}u* o N1. er 3u A}(3rd order intercept) ouA 1y 1. .
* * * *
#ZU
VDD = 2.8 V, TA=25 C, RF=1960 Mhz, LO=1750 Mhz, IF=210 Mhz, LO Input= -4 dBm.
a
* *
oKIKA/K{n~ 3Ah oK/3i r{~Zt~xZSh
x,h
IYe aQ 
 A* i _ Or 3u A} RF Fi u Y1 LO Fi u Y1 BV Q
K
A
4.0 8.5 9.0 10 10 6.2
DB DB DBm dB dB mA
*
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#i#A~
x ,h
RF IYe LO IYe IF IYe LO Or Uo BV Q u
/3
K
500 600 45 -7 2.7 -40
1960 1750 210 -4 2.8 25
2500 2700 500 0 4.0 85
A
Mhz Mhz MHz DBm V C
#|=##UE#N'#!#q#o:#/
)% 1/2A: VDD = 2.8 V, TA=25 C, RF=1960 Mhz, LO=1750 Mhz, IF=210 Mhz, LO Input= -4 dBm
x ,h

 A* Or 3u A} BV Q
/3
K
3.0 6.5
4.0 9.0 6.2
A
dB dBm
8.5
mA
####y#o#uB
######u|y##
 /3: Vdd=2.8 V, Ta=25C, RF=881MHz, LO=991MHz, IF=85MHz, LO Da=-4dBm; ( Dx S )
x ,h

 A* u M(c) A* 
 i _ Or 3u A} u Y1 AaUA IF er Nn BV Q
/3
K
3.5
A
dB dB dB dBm dB Db
-40 to 85C
+0.3 9.5 9.0
Fi RF Or Fi LO Or RF IF; IF 1  LO  IF; IF }  Fi "u(on)" Fi "qQ(off)"
10 10 33 40 500 dB dB   mA
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###SFV#o#uB
###u|y##
)% 1/2A: Vdd=2.8V, Ta=25C, RF=1960MHz, LO=1750MHz, IF=210MHz; LO Or=-4dBm; ((c) O)e
 a (c))
x ,h

 A* u M(c) A* 
 i _ Or 3u A} u Y1 AaUA IF er Nn BV Q -40 to 85C
/3
K
3.0 +0.3 9.5 9.0
A
dB dB dB dBm dB dB
Fi RF Or Fi LO Or RF IF; IF 1  LO  IF; IF 1  Fi "u(on)" Fi "qQ(off)"
10 10 33 40 500 dB dB   mA
Z##
x ,h
DC Q U Qr & u Mo u Or/er - Uo BV  Q -0.3 -40 -60
K
2.7
5.0 100 85 150 +20 VDD+0.3
A
V mW C C dBm V
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TQ5M31
#JLF#O#uo+Wxqlqj#sorw,!#u#N2N'#n
Vdd L2 Vdd L1
V dd IF
C2 C3
IF O UT
C1
R3 R4
50 ohm LO IN P U T
C4
G IC GND
C7
LO
RF
Da
50 ohm RF IN P U T
Da
E#n/U=#WT8P64#U"\#U#N2JLF#O#uoA#~#N'#n=
UI@4?G
Fi IC Ai Ai Ai Ai Ai M A} A}
/ i/
U1 C1 C2 C3 C4 C7 R3, R4 L1 L2
?G G/
TQ5M31 N/A
N
470pF 1000 pF 22pF 27pF 150pF m* 2.2nH 39nH
+i
0402 0402 0402 0402 0402 0402 0402 0402
GIC e* U
~o 25

 A* , Idd , IIP3 Vs Rbias (Vdd = 2.8v, PLO = - 4dBm)
GIC e* U
~o 18 CG (dB) 15
TQ5M31 ~o Vs. aAun DC aAn M (RF = 1960 MHz, Vdd = 2.8v, PLO = -4 dBm, Idd ~ 6mA, Temp = 25 C)
20 Idd (mA) 12
15
IIP3 (dBm) 9 A* (dB) 6 OIP3 (dBm) IIP3 (dBm) 3
10
5 0 100 -3 0 -6 100 110 120 140 160 180 200 220 240 260 300 320 M 
 a A u n M  (R4), j b M  (R3 +R4) = 103 R3=0 (ohms), R4=Rbias (ohms) total 90 80 70 60 50 40 30 20 10 0
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y#N2N'#n
Vdd L2 Vdd L1
V dd IF
C2 C3
IF O  UT
C1
R3 R4
50 ohm LO IN P U T Da
C4
G IC GND
C7
LO
RF
50 ohm RF IN P U T Da
E#n/U=#WT8P64#U"\#U#N2y#N'#n=#UI@;;4Pk}/
OR@?G
Fi IC Ai Ai Ai Ai Ai M M A} A}
/ i/
U1 C1 C2 C3 C4 C7 R3 R4 L1 L2
?G G/
TQ5M31 N/A
N
1000pF 1000 pF 20pF 22pF 150pF 3.3ohm 39ohm 2.2nH 39nH
+i
SOT23-6 0402 0402 0402 0402 0402 0402 0402 0402 0402
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i  _ (dB) 12 i  _ vs. u  vs. I Y e (Vdd = 2.8v, PLO = -4 dBm) -40 C +25 C +85 C
IIP3 (dBm) 12 Or IP3 vs. u vs. IYe (Vdd = 2.8v, PLO = -4 dBm) -40 C +25 C +85 C
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Or IP3 vs. LO )EAY vs. IYe
IIP3 (dBm) 14 PLO = -7 dBm PLO = -4 dBm PLO = -1 dBm

 A* vs. u vs. IYe A* (dB) 5 (Vdd = 2.8v, PLO = -4 dBm)
(Vdd = 2.8)
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 A* vs. Vdd vs. IYe
Idd vs. u vs. IYe Idd (mA) 6 (Vdd = 2.8v, PLO = -4 dBm)
-40 C +25 C +85 C
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(PLO = -4 dBm)
5
4
4
3
3
2
2
1
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1
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0
870
875
880 IYe (MHz)
885
890
895
865
870
875
880 IYe (MHz)
885
890
895
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4
1
2
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0 1.8 2.8 Vdd (v) 3.8 4.8
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PLO = -7 dBm
-40 C +25 C +85 C
i  _ (dB) 12

  A * vs. LO ) E A Y vs. I Y e
A * (dB) 4
PLO = -4 dBm PLO = -1 dBm
(PLO = -4 dBm, RF = 880 MHz)
(Vdd = 2.8v)
10
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SFV#N2N'#n
Vdd L2 Vdd L1
V dd IF
C2 C3
IF OUT
C1
R3 R4
50 ohm LO IN P U T
C4
G IC GND
C7
LO
RF
Da
50 ohm RF IN P U T Da
OR@4:83Pk}/#9pD/#u6gE/#LLS6.43gE
?G
Fi IC Ai Ai Ai Ai Ai M M A} A}
E#n/U=#WT8P64#U"\#U#N2SFVN'##n=#UI@4/i/
U1 C1 C2 C3 C4 C7 R3 R4 L1 L2
?GG/
TQ5M31 N/A
N
470pF 1000 pF 22pF 27pF 150pF 12ohm 91ohm 2.2nH 39nH
u|y#SFV#
Idd vs. u vs. IYe Idd (mA) 8 (Vdd = 2.8v, PLO = - 4 dBm) -40 C +25 C +85 C
~o
16 14
25Ci TQ5M31 ~o (Vdd = 2.8v, PLO = -4dBm, Rbias = 91/12)
IP3_out (dBm) IP3 in (dBm) Idd (mA) 
 A* (dB)
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TQ5M31
Or IP3 vs. u vs. IY e IIP3 (dBm) 14 13 (Vdd = 2.8v, PLO = -4dBm) -40 C +25 C +85 C
A*(dB) 5

 A* vs. Vdd vs. IYe (PLO = -4 dBm)
1.8 v 2.8 v 3.8 v 4.8 v
4
12 11 10
3
2
9 8 7 6 1930
1
1940
1950
1960 IY e (MHz)
1970
1980
1990
0 1940
1950
1960 IYe(MHz)
1970
1980
1990

 A* vs. u vs. IYe A* (dB) 5 (Vdd = 2.8v, PLO = -4 dBm)
-40 C +25 C +85 C i_(dB) 10
i_ vs. u vs. IYe (Vdd = 2.8v, PLO = -4 dBm)
-40 C +25 C +85 C
4 8 3 6
2 4
1
2
0 1930
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1950
1960 IYe (MHz)
1970
1980
1990
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1970
1980
1990
Idd vs. Vdd vs. u
Idd (mA) 8
-40 C +25 C +85 C
(PLO = -4 dBm, RF IYe = 1960 MHz)
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 A* vs. Vdd vs. u (PLO = -4 dBm, RF IYe = 1960 MHz)
-40 C +25 C +85 C
7
4
6
3
5
2
4
3
1
2 1.8
2.8 Vdd (v)
3.8
4.8
0 1.8
2.8 Vdd (v)
3.8
4.8
IIP3 (dBm) 13
Or IP3 vs. LO )EAY Uo vs. IYe (Vdd = 2.8v)
PLO = -1 dBm PLO = -4 dBm PLO = -7 dBm
NF (dB) 12
i_ vs. Vdd vs.u (PLO = -4 dBm, Rf IYe = 1960 MHz)
-40 C +25 C +85 C
12
10
8
11
6
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4
9
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TQS Wireless Communications 2300 NE Brookwood Parkway Hillsboro, OR 97124
8
(503) 615-9000 FAX:(503) 615-8900 Rev. C 9/17/98
TQ5M31

 A* vs. LO )EAY Uo vs. IYe (Vdd = 2.8v)
A* (dB) 5 PLO = -7 dBm PLO = -4 dBm PLO = -1 dBm IIP3 (dBm) 14 Or IP3 vs. Vdd vs. u (PLO = -4 dBm, Rf IYe = 1960 MHz) -40 C +25 C +85 C 12 4 10 3 8
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4 1 2
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LVP#o#uB#N2N'#n
Vdd L2 Vdd L1
V dd IF
C2 C3
IF OUT
C1
R3 R4
50 ohm LO IN P U T
C4
G IC GND
C7
LO
RF
Da
50 ohm RF IN P U T Da
E#n/U=#WT8P64#U"\#U#N2LVP##N'#n=#UI@5776Pk}/
OR@5536Pk}/#:pD/#u518gE/#LLS6.?G
Fi IC Ai Ai Ai Ai Ai M M A} A}
/ i/
U1 C1 C2 C3 C4 C7 R3 R4 L1 L2
?G G/
TQ5M31 N/A
N
220pF 1000 pF 12pF 10pF 150pF 20ohm 47ohm 1.8nH 47nH
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u|y#LVP#
M (c) N A ISM  )
M(c)NA ISM )

 A*(dB) 3.5

 A* vs. LO )EAY vs. IYe (Vdd=2.8V, u = 25 aC)
IIP3 (dB)
PLO=-7dBm PLO=-4dBm PLO=-1dBm
O r IP3 vs. LO ) E A Y U o vs. I Y e (Vdd=2.8V, u  = 25 a C)
PLO=-1dBm PLO=-4dBm PLO=-7dBm
12
3
10
2.5
8
2
6
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4
1
2
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0 2410
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2440
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2480
0 2410
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2440
2450 I Y e (MHz)
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2480
M(c)NA ISM )
Idd (mA) 9 8 7 6 5 4 3 2 1 0 2400
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4#ZU
TQ5M31 1U om e O qi ao RFIC Fi 15N}A1. A Fia 5E B Un GaAs MESFETE Ao1/2 1.8 - 5 I Q uo e O1. TQ5M31 uo} QAia LO NE e:} Fi IF 9 +a e* IO mbAE (c)1. IYe e b~ Q(c) u- 1u)n B QAi Eu- Fi IOm e Oa a i qQ(roll off) )n} Q9 LO NE er 
 AI N(c) A}(external shunt inductor)E qAE (c)1. "qU )UA" IF er 1(c) IF IYe } Nn 1 ~ MoM (c)1. GIC  A*(gain), 3u A}(3rd order intercept), \ BV Q ~ iB(c)1. GIC  (c) i ]a  i MI (c) i AiE uoA A IO 1(c) m e- )n(c) uo e O1. TQ5M31 UbA1/2, MoA M(c) 6m un
(SOT23-6)A1. Q ea 2.9 x 2.8mm Aa 1.14mmA1. LO RF 9a I DC u5 AiM O1/2 50  I 1e O1. A v* 1/2E 5i)i AI IO e (c)U)o1.
t-EtaZttyt
NU(c) A} _ q 5i ybeE (c)1.  1i I 1u)na M 1pFA1.  1 9I }] nUA 1u)n I 1u)nE A IA An B_A yi1. E9a A _ (c)O UAI (c) }] nb(c) _ M9 A AE (c)1.
2
G ro u n d
3 G AS  70i round P lacem ent N is adjusted betw k3U /OU. een
standard inductor values
*{K^YKwzK[ A}a 1 B* Ao9 LO IYe j 1u)n Be +a1.
L=
1 C (2  f
)2
, w h C = 1 .0 p F ere
Ytq
itaIttqitU EEtitBe
Uu: Q -4dBm +a- q Nj} 9 1 TQ5M31 L0 Or( 3) n =y(c)1. &a 
V (probe) q Nj} 9 2 =y- 
V  1 ]a A}(c)I} M 0.1A o IN Iv)o1. S21 }M LO NE IYe e a
1(E 4).
-3 0 -3 2 S21 (dB) -3 4 -3 6 -3 8 -4 0 -4 2
N tqitEt|-t}
LO NE e:} ^: IYe M: Or 1 1A IYe A \ m i e:)i Fi LO 9 ^ IO)na i AA m e O1. IF IYe (LO +/- IF) IYe iA 15Ne IF 9 a
o(c) 15N} i )u e O1. LO NE e:} er A)(node)a  1 Ai N(c) A}E 1/2 ^
i1. A A}a L0 IYe I 1u)n Be +ai IYe M: ae A* qQ )n- i i1/2 ~o o )u e O1. A v* TQ5M31 1(c) o Mo~I % L0 NE e:} m*~ o)o1.
700
800
900
1000
1100
TQ5M31
1200
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1
ExKSxsTH z) F re q u e n cy (M
*{K_YKwzKC;Kx UM_ I 
V 1/2u }E 9E
}  Eu ^a
 1(M -30dB). E9a e (c)M INA LO IYe M: ^| +E (c)1. AnE
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eM)nA ^9 IYeM u
- ]U)nA  1. =yi )M i1. EeN(c) MIN 
y R4 >R3A ~
i1. qYa 1% Ai EU M ~ yb e O1. 4aA
, "GIC e* U" ~o .m 1/2(c)1.
t-tt|-t}
TQ-5M31 b A*, IP3, \  Q e*} QAia 1 Uu }E qAE (c)1. 1] a OIP3E mb(c)1. OIP3a 18 AAE (c)1. 2] (c) 1i a OIP3E 9~} QAi a(c) Q _ (c)1. A (c)1 a
e 1/2A}1 M eA1. A (c)a MA)EA(c)i eE 1/2 A* qQa   RF IF IYei a
aa ] mAE (c)1. 3] f (c)E Ao9, a _ AFa GIC  (R3+R4) j M aE (c)1. Itt1/2tiIt
tiZ|||} OIP3 (dBm) Idd (mA) M (ohms) 18 15 12 9 6 3 15 7 5.5 5 4 3.5 20 80 130 160 240 320
G IC py in R3
C7
R4
6] GIC  IOA ybi a IF 1 MAE (c)1.
aeEttUt|-t}
LO 9 Fi FET UA uA B UA NE e:}a VCO (c) NnE iB1/2 u LO )EAY Uoi & MoM (c)1. NE e:}a E QE Uo)nAi(~1mA) Fi FET UAE &)n} oN(c) Q iB(c)1. NE e:} (c) ^: M: 50 Or Nn I DC u5 Ai(c) A9 IO aM)n
 - uoY VCOE 50 EA 1/2i LO Or ^ =y)u e O1. A =y Aa Eu ^a(c) uA 1.
4] q  C7 aAun AiaNbU  _(c) )AE (c)1. Nb _ 150pFA1. IF aQM 85-210MhzA 
ya 150pF AiE uo e O1. 5] R3a GIC  aAunE uo
  MA ] I(c)1. R3+R4 j M_ m*O}  R3 R4 u A i1. A uA Fi A* yb#a1. R3+R4 _A Eb(c) )i R3E ]U)n- R4E eM)nA A*A eM(c)1. R3E Qm(c) M)nA o- M R4 Au}  A*A (c)Mi1. A )a GIC  (c) i MA (c) i Ai y(c)
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Etuti
TQ5M31 ~o LO Y -4dBm 1/2Ai O)i1. E9a -7dBmi 0dBm uA LO )EAY Uo aQi 3/4n9 ~o 9~ e O1. A*I Or IP3a LO Or YE 
)i  
^]  e O1. u LO )EAY Uoia A* eM- Or IP3a ]U1/2 eM 1/2Aia eM
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TQ5M31
QA a
e1.  Q er IP3a M Eb U m
i1. a1Y IO 10 M, 0.01sF Ai(c) ~e O1. A IO1 eu i ]a }
 M) -M Vdd EA Ai 1A 9(c) Qeea  v
(c)1.
aet|t|-t}
uoYM o a IF 9a A I IYe TQ-5M31 Fi RF 9a Q RF IYe aQi 50 M(c) 1A  IYe M:i U a
e1. E9
(c) IF Y1(leakage)A (c)Ue-,  ^a(c) ] iA Uve1/2 IF IYe ]a E II IYe  a -M IOe i i1/2 ~oA ea  v
AM1. M: SAW ]a NnM 300 1000, 1u)nM 1 - 2pFA eb } =y(c)1.  Nn } * +aA 50 1)na A1 EeN(c) ]M o1. Q(c)i
O U(c)}]i 1 U(c)E A 1/2a 1/2b a LO )EAYE B Y Uo(-4dBm)i  3 IOAE (c)1. A LO UoA IF 9 Nn No E} A1.
t|-t}
NU(c) RF DC ^
 IN =y(c)1.
tNZtY1/2tiIt5
IF 9E SAW ]a eb IF } NUO 1)u e Oa q Oa O M
M O1. Fi BV Q IF 9 =ye}  1 U(c) Q a RF U ]a N(c) A}M 9eE (c)1. N(c) L, )uO C, N(c) C ~ Mo 5i(c) ~ (c)i IO eM Mo  ~A1.  Qa N(c) A} EU IO)u e O-, a 
y )uO CM DCE u5)o1. O N(c) Ca u Y1 o)n- LO Qe ]U)na1/2 Aoi1.
aettUtt|-t}
Fi IF er "qU )UA" 1/2(c)i 1(c) IF IYe 1(c) } 
O ouNA 1 MoM (c)1. (c)M Y A*I er 3u A}E QAi q 1ea (c)N 5E-%UE qAE (c)1. IF IYeE e*  IF e:} Un NnE -qAE (c)1. IF IYea IF er U(c) IO eE 
)i 45 - 500MHz aQi e* e O1.  6 aAn E IO)o1. IF 1 (c)N)n} Q9 C3 _ 12 20pF uA m
)na A O1. C4 _ (c) ouE Q9 22 pF AA eE (c)1. M }]a Q BV Q(c) O1. a1Y(Decoupling) IOA 9e
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tYtMXR VDDL O BC; r u ffe tu n_ e
3 in /IP 3 / Ga C u rre n t A /O a d ju st
1
6
M IX IF
2
TQ 5M 31
5
GND
M XR LO
3
4
MXR RF
}#n
+y D,
MXR Vdd GIC MXR LO MXR RF GND MXR IF
y#
1 2 3 4 5 6
3a I h
LO C; E A. LO C; [S kG 7i S. ,? O3cc 3U S. 3/IP3/A /O 3Uy ,3 S. DC cU U LO Da. 50 , DC cU U RF Da. 50 ,  o. 3 y 7 + t3  U A; OS S3 G.  o ty RF ; U. U aC C7 IF [a. Vdd o3 S+c. 7? ,3 S+c.
"O#m
=##Srzhu#VRW056#9#Aa#"O
.114 IN + .004
.064 IN + .004
.110 IN + .008
.049 IN + 0.008
.016 IN TYP
.003 IN + .003 .018 IN + .004
.006 IN +.004 -.002
.037 IN TYP
0-3 Deg
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