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3.1 Baseband Logic & Audio Part of Cellular Module
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FA19(GPIO_INT4)

RESOUT

CODEC_CLK

CODEC_DI
CODEC_CS/
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PHONE_MIC_IN

TP2 ; FA19(GPIO_INT4)
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BT_PCM_DOUT(MSM_PCM_DIN)
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RESET/
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A 0

Option1 ; MSM5000, STw5093

GPIO22

H4.0t @ 53916 header mated

GP01

GP02

GP20

GP21

GP27

GP28

GP30
INT1

INT2

GP00

RMC2

GP19

INT0

GPIO25

GPIO23
GPIO24

value for MSM5000 [value for MSM3000]

Inductor Type & Vendor ; mm unit(mil unit)

@ :  2520 size(1008), Wire-wound type, COILCRAFT

* : 1005 size (0402), ferrite type, TOKO, TDK

$ :  2012 size(0805), Wire-wound type, COILCRAFT

& :  1608 size(0603), Wire-wound type, COILCRAFT

# : 1608 size (0603), ferrite type, TOKO, TDK

% : 2012 size (0805), ferrite type, TOKO, TDK

Capacitor Type & Size ; mm unit(mil unit)

@ :  "B" type Tantal

# : "A" type Tantal

$ :  3015 size(1206), Tantal or MLCC

% : 2012 size (0805), Tantal or MLCC

& :  1608 size(0603), MLCC

Unless otherwise noted, 1005 size(0402) MLCC

Last Numbering ;

Cap: , ind: ,res:, Q: ,
diode : , ic: ,

* EMI filter is added to close 60 pin connector in
PDA B'D, the part number is
KNH21104-3AA(capacitance : 100nF-Kyocera).

[J-CDMA ONLY]



3.2 Radio Frequency Part of Cellular Module

AN T1

8 0 0 M H z C ellular M obile Station
C D M A /A M P S D ual_M ode

R F B lock D iagram

IFT3000
(U ?)

M SM 3000
PBG A
(U ?)

TXIF

TXIF/

R F/IF PLL
(U ?)

TC XO

VC TC XO
19.68M H z

(U ?)

TX_AG C _AD J

R X_A G C _AD J

D U P LEXER
(F?)

D O W N  M IXER
(Q ?)

R F B PF
(F?)

AM PS R X IF B PF
(F?)

L.O . BU FFER AM P LIF
IER
(Q ?)

TX IF B PF
(U ?)

U P M IXER
(U ?)

TXIF AM P
(Q ?)

R F B PF
(F?)

PO W ER  AM P
(U ?)

R evised date :
  2000.01.11
R evised by : 
  N aB ogyu

LN A
(Q ?)

C D M A R X IF B PF
(F?)

sw

TRK _LO _AD JD U A L
PLL

VC O

PLL 
C O N TRO L

R XIF  VC O  
TAN K

R XVC O _T1 R XVC O _T2

R XVC O _O U T

R X V_C O N T

R FVC O _O U T 
R FV_C O N T

R F VC O
(U ?)

VC O  
TAN K

TX V_C O N T

TX FR EQ . :
824-849M H z

RX FREQ . :
869-894M H z

IM D _C O N TR O L

I.L. o f A N T to R X 
: -3.5dB

I.L. o f TX  to A N T
 : - 3.5d B

G =16dB
N F=1.5dB I.L.=-2.5dB

G =15dB

I.L.=-5dB

I.L.=-10dB

G =-55 ~  + 45dB

I.L.=-5dB

A D C _IN 1 (H PD T)

G =0dB

I.L.=-2.5dBG =28dBI.L.=-0.5dB

953.5~ 978.5M H z

G =10dB

85.38M H z

SB I[3]

(85.38M H z)

(260.76M H z)

(170.76M H z)

RX Pmin =
D:-108dB m
A:-116dBm

TX Pmax =
D:+25dBm
A:+28d Bm

D:-111.5d Bm
A:-119.5dBm

D:  -98.0d Bm
A:-106.0dBm

D:  -95.5d Bm
A:-103.5dBm

D:-95.0dBm
D:-83.0dBm

D:-58.0dBm

+37dB

A:-103.0dBmA:-98.0d Bm

+45dB

D:+28.5dBm
A:+31.5d Bm

D:+29.0dBm
A:+32.0d Bm

D:  1.0dBm
A:+4.0dBm

D:+3.5dBm
A:+6.5dBm

D: +3.5d Bm
A:+6.5d Bm

D: -11.5dBm
A:- 8.5d Bm D: -6.5dBm

A:- 3.5d Bm

D: -16dBm
A:- 23d Bm

-6dBm

+3dBm

-3dBm

D :C D M A
A:AM PS

-13d Bm

-7dBm
-10d Bm

A:-58.0d Bm

R X_A G C _AD J

IFR 3000
(U ?)

TXIF 
PLL

I

Q

D
I
V
2

R X VC O

G =-70~ +20dB

DAC[8]

TX 
VC O

D IV 2
I        Q

(0 ~ 25d B)

TX_AG C _AD J

TX / Control
Re gistor

ADC_ IN1/2 /3

A D C _IN 2 (B A TTER Y)

A D C _IN 3 (TE M P)

A D C _IN 1 (H PD T)

TXD [8]

TX_C LK[2]

G =15dB

AD C

R X/C ontro l 
R egistor

SB I[3]

R XD [8]

R X_C LK[2]

I_O FFSE T

Q _O FFSET

TC XO /N

C H IPx8
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Title

Size Document Number Rev

Date: Sheet of

VBATT

VBATT

TRK_LO_ADJ

TX_AGC_ADJ

PLL_CLOCK

PLL_DATA

RX_EN

IDLE/

PA_ON

VBATT

LOCK

PS_HOLD

IMD_ATTEN(PDM2)

SLEEP/

TCXO_EN

FM/
FM_RX_STB
FM_RX_CLK

FM_RX_QDATA_RXID0
FM_RX_IDATA_RXID1
RXID2
RXID3

RXID0
RXID1
RXID2
RXID3

VDDM

CHIPx8
TCXO/N
SBCK
SBDT
SBST
SLEEP/
I_OFFSET
Q_OFFSET

RX_AGC_ADJ

IDLE/

SBCK
SBST
SBDT

PA_ON
VDDM

TXD0
TXD1
TXD2
TXD3
TXD4
TXD5
TXD6
TXD7

TX_CLK+
TX_CLK/

SLEEP/

SLEEP/

Antenna_1

Antenna_2

VDDM

VBATT+2.8VTx

+2.8VRx

R566

3.3K

C551

1nF

L542

6.8nH(&)

L541

3.9nH(&)

C614

1nF

C683

100pF

C636

100nF

C617

open

C639
1nF

C640
100nF

C628
5pF

C598
100pF

R570

10K

R578

1
.2

K
(1

%
)

R576
100 ohm

L533
1uH(%)

R572

1.8K

R569

10K

R568

10K

L532

27nH($)
C657
8.2nF

C638

1nF

C644

47nF

C623

100pF

R535

10K

C574

100pF

R536

10K

R546

100 ohm

U517
TQ5131

1 4
5

32
678

R
F

in

C
D

IF
F

M
IF

G
ic

G
n

d
IF

G
S

L
O

in

V
d

d

R543

1K

R542

10K

D504

1SV229

D505

1SV229

L528

100nH($)

C608 33nF

C585

56pFC588
open

L521

100nH($)
C584

56pF

C596

100pF

C512

10nF

-

+

U518
LPV321M7

34

5
2
1

C513

100nF

C575

1nF

OPEN($)

L526

R509
220k

C528
10nF

C510

100nF

C514

1uF($)

C504
100pF

R530

47K

C579

2.2uF(%)

C577

10nF

R545

10 ohm

C511

2.2uF(%)

C509

10nF

R602

47K

C685
10nF

F501

DFX0386H0881GR(Samsung)

1

2
3

4

L504

1.0uH(%)

C611

4.7uF($)

27nH(*)
L525

C615
10nF

C647

open

L536

12nH(&)

R597
100(?)

R580

10K

G
N
D

U515
RM912

6

5

1

3

2

4

GND

RFout

VccBias

Vref

RFin

VccOut

U516

GN2011

6

5

4

1

2

3

Gate1

D1

D2

Gate2

S1

S2

R590
100(?)

F506

SFD836LH(SAMSUNG)

5 2

1 3 4 6

C599
10nF

C605

4.7uF/4V

C610

100nF

C609

10nF

C694

1uF($)

C692

10nF

C580

10nF

C689

10nF

D508
1SV229

C651
68pF

D507

1SV229

C691

2.2uF(%)

C634

100pF

C606

100nF

C591
4.7uF($)

C632

100pF

R575

1
8

K
(1

%
)

C650

68pF

C646

7pF

J501

MHC-173

12

3 4

C633

100pF

R567
1K

C602

100pF

C554

4pF

R504
47K ; NTH5G16P40B473J07TH

L547
1uH(%)

F507

EPCOS-LC92A

1
65

23

4

7

8

C526

1.5pF

L523

1.0uH(%)

C655
2.7pF

C666

4pF

R573

100K(1%)

C702

39pF[0 ohm]

C621
100nF

R577
open

C704
1nF

C705
1nF

C664

10nF

R600
open

L531

5.6nH($)

C665
open

R564

1K

C670

100pF

L540
10nH(*)

C619
27pF

R555
1K

C625

1nF

R558

open

R561
0 ohm

R612
200

U513

DG9431

1

2

34

6

5

SEL

VDD

GNDIO1

IO2

COM

C508

1nF

C507

10nF

C553

10nF

C538

22nF

C582

1uF($)

L514
15nH($)

C537

15pF

C525

18pF

C533

3.6pF

C541

30pFR515
0 ohm

C567
100pF

R519
5.1K

L505

270nH($)
L506
150nH($)

C532
12pF

C556

8pF

L517

150nH($)

L529
5.1nH(&)

C603
open

C576
100pF

L522
6.8nH(&) R533

1K

C629
10nF

C586
1.2pF

R538

47

L524
8.2nH(&)

C592 100pF

C589
100pF

R532
OPEN

C601 100pF

R541
1K

R608

51

R547
47

C613

100pF

R553

OPEN

C624

1nF

C583
1nF

C521

1nF

R511
5.1K

R516
33

C627
100pF

-

+

U512
LPV321M7

34

5
2
1

L507
270nH($)

C522

12pF

C590

open

C612

2pF

R603

0 ohm

R606

10K

Q510
BFE520

3

1

2

4

5

C673

39pF

U506
C1P31T901NE

4
2

6

P1
Sum

P2

C676

39pF

L537
56nH($)

L538
56nH($)

Q504

SGRF100

4

1

3

5
2

R514
470

C520
1nF

C649
1nF

C530
open

C501

100nF

R501
4.7K

C540
15pF

R513

0

D501

BAR65-03W

C506
10nF

C544

1nF

R503
10

Q501
2SC4617BR

C555
100pF

L509

10nH(&)

C706
1.5pF

Q506

NEC-3SK255

4

3

1

2

Q508

NEC-3SK255

4

3

1

2

C531

100pF

L501
6.8nH(&)

C616

5pF

C708

1nF

C519
1nF

12

C546

100pF

R506
10K

L513
open(&)

C524
100pF

C547

8pF

R524
10

C536
100pF

D506

HSMS2805

1

24

3

R507
3.3K

R548

6.2K

R539

6.2K

L527
8.2nH(&)

C595
8pF

R534

3K

C587
100pF

R549

3K

U507

VC-2R8A80-0967L (fujitsu)

3

6 4

1 2

8

5

7

V
C

C

G
N

D

F
o
u

t

V
f

G
N

D

GND

G
N

D

GND

C618

100pF

C642

2.2uF($)

L543

1uH(%)

C552

10nF

R527
4.7K

R517

1K

U508

LMX1601

10

6

2

9

12

7

1

3

11

13

14

4

5

8

15

16

CPoMain

VccAux

OSCin

EnMain

FinMain

CPoAux

FoLD

OSCout

VccMain

GND

LE

GND

FinAux

EnAux

Data

Clock

R518
10KC550

100nF

C561
10nF

C560
1nF

R522

1K R523
10K

C557

1nF
C558

100nF

R582
68

R583
68

R591
1.5K

C678
27pF

R592

2K

C669
27pF

C668 1nF

R598
1.5K

R596

2K

C662
1nF R587

510

R586
510

C663

1nF

C677 1nF

C656

10nF

C549

1nF

L520

1uH(%)

G
N

D

F504
SAWTEK855746

10

1

6

5

2 3

4

78

9

C675
1nF

C679
10nF

R599100K

C684
1nF

R526

1K

C686
10nF

R581

62K

R595

47K

C654

1nF

C680
100nF

R613

0 ohm for AMPS[open for CDMA only]

C653

10nF

C660

10nF

C659

1nF

C631

?pF

R556

?K

R588

22K

C695

1nF

C696

10nF

C690

100nF

R5021KC516

10nF

C505

100nF

L530
2.7uH(%)

C502

4.7uF($)

L503
1uH(%)

C693

100nF

C581

100nF

U501
SI7SSL-0836M-T (HITACHI)

13
4 2

F503

SFD881LH(SAMSUNG)

25

1346

R508
18k

C697

1nF

C578

100nF

C620
10nF

R571

300(1%)

C50310nF

C565

10nF

C643
470pF

C594

1nF

R510
5.1K

C604

1.5uF($)

C572

1nF

C573

10nF

C568

10nF

C569

1nF

C593
100nF

U509

KT16DCV30L19.680M

3

1

4

2

Out

VC

Vcc

GND

C607

10nF

4
.7

K

10K

47K

4
7

K

Q511

UMC5N

3

1

2

4

5

4
.7

K

10K

47K

4
7
K

Q507

UMC5N

3

1

2

4

5

C698

1nF

C699

10nF

C518
10nF

C517

1nF

C53910nF

C5421nF

R554

?K

R559
?K

L502

1uH(%)

C534

1nF

C535

10nF

C667

100pF

C527

100pF

C571

4.7uF($)

C637

100nF

C570

100nF

C645
4.7uF($)

C648
100nF

R528
47K

C700
0.5pF[8pF]

C562
100nF

R605
open

R604
10K

L545
Open[560nH($,%)]

R607
100

U514

IFT3000

36

4
2

4
1

1
6

2
0

1
9

2
1

1
4

2
2

4
0

4
4

4
3

1
7

27

34

1
5

26

1

2

3

4

5

6

7

8

9

10

11

12

1
3

1
8

2
3

2
4

25

28

29

30

31

32

33

35

3
7

3
8

3
9

4
5

4
6

4
7

4
8

L/D

T
xV

C
O

_
T

2

F
M

_
M

O
D

T
xD

5

T
x_

C
L

K
-

T
x_

C
L

K
+

V
D

D
M

T
xD

3

G
N

D
A

V
D

D
D

G
N

D
A

T
xV

C
O

_
T

1

T
xD

6

ADC_IN1

SBCK_SEL2

T
xD

4

ADC_CLK

TxIFout-

TxIFout+

GNDA

AGC_IN

GNDA

VDDA

GNDA

RBias

VDDD

GNDD

TxD0

TxD1

T
xD

2

T
xD

7

V
D

D
D

A
D

C
_

e
nADC_D

ADC_IN2

ADC_IN3

SEL1_PA_ON

SBI_EN

SBDT_FM-

SBST_IDLE-

TCXO

P
D

_
Is

e
t

P
D

_
o

u
t

G
N

D
A

V
D

D
A

D
N

C

V
D

D
A

G
N

D
A

U503

IFR3000

36

4
2

4
1

1
6

2
0

1
9

2
1

1
4

2
2

4
0

4
4

4
3

1
7

27

34

1
5

26

1

2

3

4

5

6

7

8

9

10

11

12

1
3

1
8

2
3

2
4

25

28

29

30

31

32

33

35

3
7

3
8

3
9

4
5

4
6

4
7

4
8

TCXO

R
x

Q
D

0

R
x

Q
D

1

G
N

D
A

V
D

D
A

G
N

D
A

R
xV

C
O

_
T

1

V
D

D
A

R
xV

C
O

_
T

2

R
x

Q
D

2

V
D

D
M

G
N

D
A

V
D

D
A

Q_OFFSET

GNDD

V
D

D
A

SBI_EN

FMRxCLk

FMRxStb

GNDA

VDDA

GNDA

VDDA

AGC_IN

GNDA

FMIFIN-

FMIFIN+

CDIFIN+

CDIFIN-

G
N

D
A

G
N

D
A

G
N

D
A

V
D

D
A

RxVCOout

I_OFFSET

Rx_SLOT-

SBST_IDLE-

SBDT_FM-

SBCK_SLEEP-

DNC

VDDD

T
C

X
O

/N

C
H

IP
x8

R
x

Q
D

3

C
D

R
x
ID

3

C
D

R
x
ID

2

F
C

R
I1

F
C

R
I0

C630

0.5pF -

+

U511

LMC7101-AIM53

4

5
2

1

C635

?nF

C701

39pF[0 ohm]

L544
Open[560nH($,%)]

R560
?K

R557

?K

R563

20K(1%)

R562

100K(1%)

C626

100nF

C688

10nF

R579
56K(1%)

R584

100K(1%)

4
.7

K

10K

47K

4
7

K

Q509
UMC5N for CDMA only[open for AMPS]

3

1

2

4

5

R505
1.2K

R611
100K

R610
100K

R609

1K

C661
100pF

MB15F02SL8

4

1

9

12

7

510

11

1
6

13 2

3

6

14

1
5

D
O

rf

VccIF

OSCin

PSrf

FinRF

D
O

if

LD/FoutXFinRF

VccRF

G
N

D
rf

LE GNDif

FinIF

PSif

Data

C
lo

c
k

L534
120nH($)

L535
120nH($)

L512
1uH(%)

C545

open

R594
open

L539
120nH(%)[120nH]

U520

ILC7082AIM5-28

1
2

4 3

5
Vin

GND
Byp ON

Vout

R529

1K

C622

47nF

R531

1K

ANTENNA for diversity

ANT502

C709

10nF

U505

ILC7082AIM5-28

1
2

4 3

5
Vin

GND
Byp ON

Vout

U502

ILC7082AIM5-28

1
2

4 3

5
Vin

GND
Byp ON

Vout

D881LH(SAMSUNG)

F505
25

1346

G1M

uPG158TB
U504

1

54 6

23

IO
1

C
o

m

V
C

2

V
C

1

G
N

D

IO
2

OPEN($)

L519

100pF

47nH($)

L518

C563

100pF

F502
B4858

10

1

6

5

2 3

4

78

9

R512
10K

C564

1nF

R537

0 ohm

R540

open

L546
12nH(*)

C652

open

ANT501
ANTENNA

C707
open

C711

100nF

R585
open

R593

10K

L508
560nH($)

C523

1nF

L516
220nH($)

C710

10nF

C559

1nF

R520

100

R525

100

R551

1K

R552

12K

R544

4.7K

C703
open

R550
7.5K

C682

1nF

C687

100pF

C597
100pF

C712

100pF

C681

22uF(@)

C674

2pF

C671

100pF

C658

10nF

C641

100pF

R574

100K(1%)

R565

1K

TCXO
TCXO

TCXO_IFM

TCXO_IFM

ADC_IN3(Temp)

ADC_IN1(TxPAout_Power-Detect)

ADC_IN3(Temp)

ADC_IN1(TxPAout_Power-Detect)

SLEEP/

TCXO_IFM

VDDM + INDUCTOR

VDDM + INDUCTOR

VDDM + INDUCTOR

All the other pins
should be grounded!

Insertion Loss = 2.5 dB typ.

50 ohm 50 ohm

Zin = 680 ohm // 24pF (?) Zout = 1014 ohm // 18.5pF (?)

Zio = 850 ohm//2pF
FM SAW Insertion Loss = 5 dB max.

Zin = 850 ohm//1pF -->

Conversion Gain = 0 dB

Power Gain = 29 dB typ.

Po = 28 dBm at CDMA Mode

Po = 31.8 dBm at FM Mode

CDMA SAW Insertion Loss = 10dB typ., 12 dB max.

Conversion Gain = +15 dB

Icc=15mA

< - - Zio = 50 ohm - - >

( S A F C 8 3 6 . 5 M C 9 0 T - T C 1 1  ;  M u r a t a )

( F A R - F 5 C H - 8 3 6 M 5 0 - L 2 A W )

( F A R - F 5 C E - 8 3 6 M 5 0 - D 2 3 2 )

Kvco=21MHz/V ; Murata VCO
Kpd=1.6mA, N=32200 ; LMX1601
120nF/560nF/2.2K for 300Hz of LBW
10nF/47nF/7.5K(56nF/6.8K) for 1KHz
2.7nF/12nF/15K(15nF/12K) for 2KHz
1.2nF/5.6nF/22K for 3KHz

Vce=1.40V / Ice=20mA

Vce=2V / Ice=10mA

50 ohm

(MSB)

(MSB)

RC = 1 mS

RC = 1 mS

RC = 1.2 mS

RC = 47 uS

RC = 330 uS

RC > 1 mS

RC > 1 mS

Capacitor Type & Size ; mm unit(mil unit)

$ :  3015 size(1206), Tantal or MLCC

% : 2012 size (0805), Tantal or MLCC

Unless otherwise noted, 1005 size(0402) MLCC

50 ohm 50 ohm

50 ohm

50 ohm

Option1 ; IFR/T3000, Tx DBM, Rx SBM, Separated PLL
Inductor Type & Vendor ; mm unit(mil unit)

@ :  2520 size(1008), Wire-wound type, COILCRAFT

* : 1005 size (0402), ferrite type, TOKO, TDK

$ :  2012 size(0805), Wire-wound type, COILCRAFT

& :  1608 size(0603), Wire-wound type, COILCRAFT

# : 1608 size (0603), ferrite type, TOKO, TDK

% : 2012 size (0805), ferrite type, TOKO, TDK

@ :  "B" type Tantal

# : "A" type Tantal

& :  1608 size(0603), MLCC

or microstripline
W=10mil ,
L=800mi l

C E 0 5 3 R 8 3 6 D C B  ( M U R A T A )

Antenna to Tx Insertion
Loss = 2.6 dB max.

A
n

te
n
n
a

 t
o

 R
x

Zo = 50 ohm -->

In
se

rt
io

n
 L

o
ss

 =
 3

.7
 d

B
 m

a
x.1/4 W.L. @ 881.5MHz = 85.1mm(=3349.7mil)

in free space[E.R.=1]

This capacitor will be mounted on the
opposite side of the antenna switch(U?)
when no diversity antenna.  - - - - - - - >

50ohm, 1/4 wavelength @ 881.5MHz

[E.R.=4.8, Loss_Tangent=0.008]

W=0.15mm(=5.91mil) /
L=44.91mm(=1768.1mm)
@h=0.1mm(=3.94mil)

W=1.39mm(=54.72mil) /
L=44.88mm(=1766.93mm)
@h=0.8mm(=31.5mil)

RC = 470 uS

KFF6636E

RL = 1k ohmsRL = ? ohms

1SV229*2  =  1SV306

1SV229*2  =  1SV306

Must be used chip
coil(2012)--L539




