
**Tie ASIC analog VSS to DGND only

near pin 74 & 76 on same layer as

ASIC

**Tie CODEC analog VSS to DGND only near

pin45 & same layer as ASIC
**PCB trace resistance between

AGND & DGND < 50milliohms

**Place decoupling capacitors near VREF &

AGND pins & directly on analog ground

plane

**Place decoupling capacitors

near VRP & AGND pins &

directly on analog ground

plane

**Minimize the trace length

of CCLK & MCLK to ASIC

**Filter traces in/out of

shield with ground plane

to BATTERY pin = 1.39V
(assumes 1M ohm input resistance)

**Route SPKRO+ &

SPKRO- away from

digital signals

1. UNLESS OTHERWISE SPECIFIED:
CAPACITORS ARE uF +/-20%
RESISTORS ARE +/-5%, 1/10W

SCHEMATICS: 1?-01
PCB: 1?-01
PCBA: 1?-01
DWG, ASSLY: 1?-01

PLACE ONE CAPACITOR ALONG
EACH SIDE OF U7

**Place decoupling capacitors

close to supply pins &

directly on the analog ground

plane

**Place decoupling

capacitors close to supply

pins

For VBAT=3.0V, input voltage

From Amp
U43c, p8,
Sheet 8

105920-01 4

D936/7 BASE MAIN; MERLIN

1 8Wednesday, August 14, 2002

CIDCO COMMUNICATIONS
Title

Size Document Number Rev

Date: Sheet of

RXQP

TXDATA
RXIP

LNAATTN
RXEN
SYNDATA
REFOSC
SYNCLK
SYNSTB
SYNEN

TXEN
TXPWR1

TXPWR0

RXIN

RXQN
AGC

TRSW

OFF_HOOK
HOLD_RELEASE

RIP

QUICK_CHARGE

LIU

SPKO-
VREF

SPKO+

SPARE_CHG_DET

SEN
SDO
SDI
SCLK

AUD_INT
RAC

PARK

ROW3

ROW5

ROW2

COL2

LED_EN

COL1
COL2
COL3
COL4

ROW1
ROW2
ROW3
ROW4
ROW5
ROW6

SEN
SDO
SDI

SCLK
RAC

HTO-

HTO+

LINEO

AUD_INT

AUD_CTL1
AUD_CTL2

SPARE_CHG_DET

COL3

AUD_CTL3

AUD_CTL2

LINEI

VREF

ROW1

ROW6

COL1

LED_EN

COL4

ROW4

LINEO

VR
EF

VREF

AUD_CTL1

AUD_CTL3

ARTO

MONIN

AGND2

AGND2

VCC1

AGND2

AGND2

AGND2

RF

VCC

AGND2

AGND2

VCC

VCC

VCC1

VCC1

VCC

A

A

A

VCC1

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC1

VCC1

VCC1

AGND2

C111
100nF

1
2

C665
100nF

1 2

C743
100nF
1 2

C608

33pF

C118
33uF
6.3V

1
2

+
-

U38A
LPV324B

3

2
1

4
11

C601
33pF

C775
33pF

R412
10K 1%

L17 BLM21A121S
1 2

C816
33pF

U8

AT24C64

1

3

8

6
2

4 5

7A0

A2

VCC

SCL
A1

GND SDA

TEST

R414
10K
1%

Y2
19.2MHZ1

2

C817 4700pF

TP10
VPROMPT_OUT

1

C603 4700pF

TP13
MICOUT

1

C815

33pF

R607 10k

R416
4.7K

TJ1
REF_OSC

1

C813 33pF 12

R481
20K
5%

TP22
AUD_TO_TR

1

C668
220nF

C671
220nF

C809 33pF 12

TP18
RXO

1

L18
BLM21A121S

1 2

C204

33pF

1
2

TP25
MUX

1

C804
33pF12

R485
200K

5%

TP14
LINEO

1

C507

33pF

1
2

C504

10uF
6.3V

1
2

R471 1k
12

C502

100nF

1
2

C202

100nF

1
2

JP2

CON5

1
2
3
4
5

C503

100nF

1
2

U9

ISD4002

1
2
3

28
26

13

17

16

5
6
7
8
9

10
19
20
21
22

18

11
12
23

27

4

15

25
24

14

SS
MOSI
MISO
SCLK
XCLK

AUDOUT

ANA IN+

ANA IN-

N/C1
N/C2
N/C3
N/C4
N/C5
N/C6
N/C7
N/C8
N/C9
N/C10

VCCA

VSSA1
VSSA2
VSSA3

VCCD

VSSD

N/C11

-INT
RAC

AMP CAP

C505

100nF

1
2

+ C747
10uF
16V

1
2

C506

100nF

1
2

R69
100

12

L19 BLM21A121S
1 2

+ C742
10uF
10V
20%

1
2

C750
33pF

R588
1K 12

C814 33pF
12

R61 1K
12

C584
220nF

R484
200K

5%

R109 100
12

C201

100nF

1
2

TP9
LINEI MICOUT

1

R62 1K
12

C110
100nF

1
2

TP19
AUD_CTL3

1

C71
1000pF
20%

100V

1
2

C112

33pF

1
2

C802
33pF12

R71 1K
12

R395
16k 5%

C810
33pF 12

R466 1K
12

C68
22nF

20%
16V

1
2

R72 1K
12

R605
4.7K

TP17
HTO+

1

+ C69
10uF
10V
10%

1
2

R73 1K
12

C774
220nF

R606
4.7k

TP3
ARTI

1

U37

TK11130

1

3

2

4

5CTRL

BYP

GND1

Vout

VIN

R115 1K
12

R604
20K
5%

C670
220nF

TP2
ARTO

1

R472 1k
12

R53

57.6K

1 2

R483
20K
5%

R57
64.9k
1%

1
2

R401
100
0603

C205

100nF

1
2

R87
1M

1
2

C590

33pF

+
-

U38C
LPV324B

10

9
8

C137
100nF 1

2

R50
10

1 2

C595

33pF

C741
100nF

1
2

R589
100K

1
2

R84
62K

1
2

R405
100K

C744
220nF

R398

20K 5%

R86 1K

1 2

C200

100nF

1
2

R584
20K
5%

+ C593
10uF
16V

1
2

R141
3.3K

1
2

C140

27PF

1 2

R453
3.3K

1
2

C203
33pF

1
2

GT1

D23
1N4148
SOD80C

2
1

TP24
AUD_TO_TPRG

1

C803
33pF12

+
C592
10uF
16V

1
2

C811
33pF 12

GT2

R89

61.9K 1%

12

R90
10K

1 2

C591
33pF

R111
49.9K  1%

1
2

R470 1K
12

C805
33pF 12

C807
33pF 12

C586 33pF

JP1

1

2

3

4

5

6

7

8

9

10

11

12

13

15

16

14

17

18

1

2

3

4

5

6

7

8

9

10

11

12

13

15

16

14

17

18

R474
DNA

1
2

C109
100nF

1
2

R587
100K

12

TP12
AUD_CTL2

1

TP20
RXO_MICOUT

1
C596

33pF

R82
100K

1
2

C119
27pF

1
2C588

33pF

C139
33PF

1
2

R473
100K

1 2

R616 10k

C581
33pF

C116

100nF

1
2

+
-

U38D

LPV324B

12

13
14

U7
MERLIN_100

73

74

88

24
26

21

23
22

18

25

13
12

14
17

99
4

33

34

51

32

52

5

77

82
83
84
85

80

86

81

67

91

66

92

90

72

71
70
69

2 15 65

93
94
95
96

11
10
9
8
7
6

57
58

53
54
55
56

63

61 763 16 64 1 20
10

0
19 62 75

78

87

98
97

68

89

46
47
45

38
39
37

40

30

27

29

28

35

41
42

43 49

31 36 44 4850

79

59
60OSCO

OSCI

AUX DAC

ARTI
ARTO

GPIOB2

GPIOB0
GPIOB1

GPIOB3

PARK

GPIOB6
GPIOB7

GPIOB5
GPIOB4

GPIOA6
GPIOA7

CDCDATAI

CDCFRAME

CDCICLK

CDCDATAO

RESETO

GPIOC0

RESETI

RXIP
RXIN

RXQP
RXQN

BATTERY0

AGC

TXDAC

RXEN

TRSW

GPIOC1

GPIOC2

GPIOC3

REFOSC

GPIOC4
GPIOC5
GPIOC7

VD
D

P0
VD

D
P1

VD
D

P2

GPIOA0
GPIOA1
GPIOA2
GPIOA3

KEYPADC0
KEYPADC1
KEYPADC2
KEYPADC3
KEYPADC4
KEYPADC5

KEYPADR4
KEYPADR5

KEYPADR0
KEYPADR1
KEYPADR2
KEYPADR3

N/C

VS
SC

2

AV
SS

VS
SP

0
VS

SP
1

VS
SP

2
VS

SC
0

VS
SC

1
VD

D
C

0
VD

D
C

1
VD

D
C

2

AV
D

D

AGND

AUXREF

GPIOA5
GPIOA4

GPIOC6

TXEN

SPKO+
SPKO-
LINEO

MICIN+
MICIN-
LINEI

MICBIAS

CDCMCLK

FSYNC

SIN

SOUT

CDCPOR

CDCVREF
CDCAGND

C
AV

D
D

C
D

VD
D

C
AV

SS
0

C
AV

SS
1

C
AV

SS
2

C
D

VS
S

C
AV

SS
3

BATTERY1

KEYPADR6
KEYPADR7

R403
100K

C821
0.1uF

1
2

+
-

U38B

LPV324B
5

6
7

C122
10nF

1
2

C587
220nF

C126 100nF
1 2

R397
16k 5%

C133

100nF

1
2

C580 33pF

C134

100nF

1
2

R393
20K 5%

R602
4.7K

1
2

U46

74HC4053

12
13

2
1

5
3

6
11
10

9

14

15

4

16
8 7

X0
X1

Y0
Y1

Z0
Z1

INH
A
B
C

X

Y

Z

VD
D

VS
S

VE
E

C117
33uF
6.3V

1
2

C594

33pF

C812 33pF 12

C801
33pF12

R603
4.7K

1
2

R475
47

12

C142

100nF

1
2

TP16
HTO-

1

TP11
AUD_CTL1

1

R406

4.7K

R482
20K 5%

C808 33pF 12

C806
33pF12

C669
220nF

C606 33pF

TP21
AUD_FR_TR

1

C124
100PF

1
2

LNAATTN
RXEN
SYNDATA
REFOSC
SYNCLK
SYNSTB
SYNEN
TXDATA

TXEN
TXPWR1

TXPWR0

RXQP
RXQN

RXIN
RXIP

AGC

TRSW

VPROMPT_OUT

SPK1

SPK2

SPKAMP_EN

SPKR_MUTE
SPKR_EN
SPARE_CHG_DET
QUICK_CHARGE
HOLD_RELEASE
OFF_HOOK
RIP

AUX_REF
AUX_DAC

LIU

ARTO

PARK

SPKO+

SPKO-

HTO+

HTO-

LINEO

/AC_DET

LINEI

MICOUT

VREF

RXO

AUDIO_to_TIPRING

AUDIO_to_TR

AUDIO_from_TR LINEI
VPROMPT_OUT



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1
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R447
47

12

R448
47

12

R449
47

12 JP10
HOLE

JP8
HOLE

C639
33pf

1
2M100

MICROPHONE
ELECTRET

1
2

C640
33pf

1
2

R446
47

12



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

POWER

9VDC IN

**Place the filter close to Power Jack

Use 'SPARK 1' Spark
Gap (Jesus Library)

Use 'SPARK 1' Spark
Gap (Jesus Library)

Use 'SPARK 1'
Spark Gap (Jesus
Library)

External Components
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QUICK_CHARGE

ARTO

CHG_DET

SP_GND

SP_GND

SP_GND RF

SP_GND

V_SPARE

SP_GND

VCC1

VANLG_1

A

VCC

V_BACKUP

VANLG_2
SP_GND

V_SPARE

V_BACKUP

V_SPARE

VCC

R506

36
1/4W
AXIAL

Q6
MMBT3906

1

2
3

C684
 0.01uF

1kV

1
2

P4
SPARE_CHG+1

D7

1N4001
DO-41

2 1

SG3

SP_GP

12

R598

510

L27

12uH

P5

SPARE_CHG-
1

R499

51K

12 Q5

MMBT3904
1

2
3

Q16
MMBT3904 

1

2
3

R500

33K

1
2

R486 4700

12

R590

1K

D3
1N4148
DO-41

2
1

D4
1N4148
DO-41

2
1

R496

51K

1 2

D25
1N4734

5.6V

2
1 D26

1N4742
12V

2
1

TP50
CHG_DET

1

TP51
SPARE_CHG_DET

1

+ C677
220uF
16V

1
2

C683

0.33uF

G2
GUARD

1

C682

4700pF

C674
0.001uF

1KV
CAP1000_1KV

D6

1N4148
DO-41

2 1

L26 12uH

R495

470

1 2

Q1

MMBT3906 1

2
3

Q15

MMBT3906 1

2
3

J20

JACK1

3
2
1

Q4

MMBT3904

1

2
3

C676

1000pF

1
2

R494

33K

1
2

G1
GUARD

1

C752
33pF

GT5

P2

CHG_DATA

1

R503

200

L24
12uH

P3

CHG-

1

R502

1K

SG1

SP_GP

12

Q7

MMBT2907A 1

2
3

L25
12uH

R591

10K 

SG2

SP_GP

12

R504

1.2K

TP15
/AC_DET

1

R490
100K

1
2

R507

910  5%

Q2
MMBT3906

1

2 3

D5

1N4001

21

R492

5100

1 2
C681
100nF

R493
22K

1
2

C680
33pF

1
2

Q3
MMBT3904

1

2
3

U39

7805

1

2

3 IGO

R491
2200

1
2

+ C679
2200uF
6.3V

1
2

R488
33 DNA
1/4W
1206

12

R487

18
1W
AXIAL_1W

R489
1K

L30 12uH L31 12uH

D24
1N4148
DO-41

2
1

P1

CHG+

1

TP49
QUICK_CHARGE

1

L32 12uH

C675
33pF
1kV

1
2

Q17
MMBT3906  

1

2
3

C678
33pF
1kV

1
2

L33 12uH

GT3

R592

1.2K 

R690

10 K

GT4

R593

47K

R508 10K

R505

15
AXIAL
1/4W

Q8

MMBT3906

1

2 3

Q9
MMBT3906

1

2 3

R501

1K

ARTO

QUICK_CHARGE

SPARE_CHG_DET

PARK

/AC_DET

CHG_DATA_CLIP

CHG-_CLIP

CHG+_CLIP



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

**Run all microphone traces opposite side of where antenna is mounted
and shield the traces with ground plane & away from digital signals

**Option  to
select signal
from RXO or
SPK_OUT1

SPEAKER PHONE
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HTO+

VSP

SPKR_MUTE

SPKR_EN

SPKAMP_EN

VB

VSP

HTO-

LINEO

LINEO

VB

VANLG_2

A

A

A

A

A

A

A

A

A

A

VANLG_2

A

A

R575

39K

1 2

C734
33pF

1
2

C735
100nF

1
2

C717

.47uF

1 2

+ C726
2200nF

1
2

C706
33pF

1
2

U44

MC34118DW

23

6

7

8

5

15

14

20

22

25

19

11

10

9

17

2

1

21

26

24

18

16

27

4

12

3

28

13

TLI1

HTO-

HTI

TLI

HT0+

VB

CT

RLI2

RXO

RLO1

RLO2

MCI

MCO

TXI

TLI2

FI

FO

RXI

RLT1

TLO1

TLO2

CPT

CPR

VCC

MUTE

CD

GND

VLC

C708 100nF

1 2

+ C725
2200nF

1
2

C718
0.33uF

1
2

C720
100nF

1 2

C716
100nF

1 2

TP54
SPKR_MUTE

1

TP55
SPKR_EN

1

+ C713
4700nF

1
2

TP56
SPKAMP_EN

1

R609 2k

TP53
LINEI

1

R55
2.2K

1
2

+ C732
4700nF

1
2

C711 5600pF

1 2

C738
33pF

1
2

+ C731
1uF

1
2

C740
33pF

1
2

R563

39k

1 2

C702

0.033uF

1 2

C719
33pF

1
2

C709
100nF

1 2

C729
33pF

1
2

C712
5600pF

1 2

C723
33pF

1
2

R565 220K
1 2

C739
100nF

1
2

+ C722
2200nF

1
2

+ C737
47uF

1
2

R65

47

12

+ C730
47uF

1
2

R64
47

12

+ C736
100uF

1
2

R582
100K

1
2

C129

33pF

1
2

+ C721
2200nF

1
2

U45

KA8602

3

6

4

5

1

2

7

8

VOUT1

VOUT2

VCC

G
N

D

IN(+)

IN(-)

MUTE

RP_RJ

R581 10

1 2

R559

1K

1 2

J19

CON2

1
2

R576
200K

1
2

C748 100nF

1 2

R561

270k

1 2

C727

100nF

1
2

R566
120K

1
2

R572

240k

1 2

R577
10K

1
2

R573
390

1
2

R558

5.1k

1 2

C724
33pF

1
2

R564
51001 2

R571
1.2K DNA

1 2

R560
620k

1
2

R569
56K

1
2

R579

10

1 2

R574
1K

1 2

R608 2k

R583
47K

1
2

R580
100K

1
2

R570
3M

1
2

C703 0.33uF

12

R567
DNI

1
2

C707

100nF

1 2

C710
33pF

1
2

C714
33pF

1
2

+ C733
220uF

1
2

+ C818
220uF
10V

C715

180pF

1 2

HTO-

HTO+

SPKR_MUTE

SPKR_EN

SPKAMP_EN

LINEO

SPK1

SPK2

AUX_DAC

AUX_REF

LINEI

RXO

MICOUT
AUDIO_to_TIPRING

AUDIO_to_TR



Each Schematically
Drawn Ground should
be a via to ground!

Power Amplifier
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FILTER_OUT FILTER_OUT

RF_OUT

VCC1

VCC1

VCC1

VCC1

VCC1

RF RF

RF RF

RF RF

RF

RF

RF RF
RF

RF

RF

RF
RF RF RF RF

RF

RFRF
RF

RF

RF

RF

RF

RF

RF

RF

RF

RF RF

RF

RF

RF RF RF

C102
2.2pF
+/-.25pF
50V

1
2

L22
8.2nH

10%
1 2

C103
2.2pF
+/-.25pF
50V

1
2

C101
100pF

10%
50V

1
2

C649
DNA
+/-.25pF
50V

1
2

U3

RF106

1

3

4

5

6

7

8

9

10

2

20

19

18

17

16

15

14

13

12

11

OUTPUT

VCC11

VCC12

NC1

VCCM

NC2

BIASVCC

GND3

ENABLEPA

GND2

SUB

GND1

EMITM

GNDM

NC5

NC3

GNDBIAS

GNDF

EMMXF

INPUT

R37

10
5%

12

C188

33pF
5%
50V

1 2

R38

10
5%

12

R39

10
5%

12

C84
33pF

5%
50V

1
2

C13
1000pF
20%
100V

1
2

C96
33pF
5%
50V

1
2

C94
1000pF
20%
100V

1
2

C15
33pF
5%
50V

1
2

C95
1000pF
20%
100V

1
2

L23
1.5nH

10%
1 2

L15
22nH
10%

1
2 915

M
H

z

B
P

F

FL1
915MHZ
MDR050B

1 2

345

C78
1pF
+/-.25pF
50V

1
2

C74
10pF

1 2

L21
1.5nH

10%
1 2

D1

Pin-Diode
2 1

R48
100K

1
2

C98
3.9pF
+/-.25pF
50V

1
2

L16
8.2nH

10%
1 2

C99
3.9pF
+/-.25pF
50V

1
2

R47
390

1
2

D2
Pin-Diode

2
1

R49
100K

1
2

C656
8.2pF
5%
50V

1
2

U4UMZ1N

1

2

3 4

5

6E1

B1

C2 E2

B2

C1

C11
100pF

10%
50V

1
2C83

33pF
5%
50V

1
2

R457
10K
5% 12

R460
10K

1
2

C72

33pF

1
2

R459
10
5% 12

C97
100pF

10%
50V

1
2

C76
33pF
5%
50V

1
2

L10

18nH
10%
300mA

1
2

J9
ANTENNA

1

C90
1.2pF
+/-.25pF
50V

12

C77

1.5pF
+/-.25pF
50V

1 2
TP1

PAD_PLUNGER

R458

10K
1 2

R41

10K
1 2

R456

10K
1 2

R461

390

1 2

TXEN

TRSW
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Title

Size Document Number Rev

Date: Sheet of

RXQN

RXQP

RXIN

RXIP

AGC

TXEN

RF_OUT

FILTER_OUT

RF_OUT

VCC1 VREG

VCC

VCC

VCC

RF

RF

RF RF

RF RF

RF

RF

RF

RF

RF RF

RF

RF

RF

RF RF

RF

RF

RF

RF

RF

RF

RF

RF

RF

RF

RF
RF

RF
RF RF

RF

RF

RF
RF

RF

RF

RF

RF

50 OHMS

C12
10nF
10%
50V

1
2

C60
33pF
5%
50V

1
2

C657
1000pF
20%
100V

1
2

C17

3300pF
1 2

C67
510pF
5%
50V

1
2

C1
3300pF

1 2

C70
510pF
5%
50V

1
2

C8
2200pF

10%
50V

1
2

C34
56nF
20%
16V

1
2

C92
47nF1

2

C25
47nF

1
2

C7

68nF

1
2

C6
68nF

1 2

C65
33pF
5%
50V

1
2

C31
1000pF

20%
100V

1 2

C62

10nF

12

C29
820pF
5%
100V

1
2 C30

15nF1
2

C32
820pF

5%
100V 1

2

C24
56nF

1 2

L7
150uH

120mA

10%

12

C18
3.3pF
+/-.25pF
50V

1
2

C189

33pF
5%
50V

1 2

C93
33pF
5%

1
2

C3
33pF
5% 1

2C4
33pF
5%

1
2

C91

33pF
5%

1
2

C73

33pF
5%

1
2

TP23
VSYN

1

C654
33pF
5%

1
2

C655
33pF
5%

1
2

TJ3
RXIP

1

C651
33pF
5%

1
2

TJ4
RXIN

1

R464
1K
5%

12

TJ5
RXQP

1

R463
1K
5%

12

TJ6
RXQN

1

R465

1K
5%

12

L20
8.2nH

10%
1 2

U2

TK11130

1

3

2

4

5CTRL

BYP

GND1

Vout

VIN

C658
22nF

20%
16V

1
2

U1
RF105

1

2

3

4

5

6

7

8

9

10

11

12

13 14 15 16 17 18 19 20 21 22 23 24

25

26

27

28

29

30

31

32

33

34

35

36

373839404142434445464748

FLAG1

CLK

FREF

DATA

TXDREF

VCCLNA

TXD

LNAEMIT

RXENA

LNAATTEN

LNAIN

FLAG2

FL
A

G
3

M
O

D
B

IA
S

R
FO

U
T1

R
FO

U
T2

TX
E

N
A

M
IX

B
P

C

G
M

C
_R

E
S

P
S

1

P
S

2

G
C

R
E

F

G
C

FL
A

G
4

FLAG5

VCCBBAMP

BBOUTQM

BBOUTQP

BBOUTIM

BBOUTIP

VCCBB

SERVOQM

SERVOQP

SERVOIM

SERVOIP

FLAG6

FL
A

G
7

N
C

V
C

C
V

C
O

C
O

N
B

A
R

V
C

O
B

P
C

G
N

D
V

C
O

C
H

P
O

B
A

R

C
H

P
O

V
C

C
S

Y
N

TH

S
Y

N
TH

E
N

A

LO
A

D
E

N
A

FL
A

G
8

R462
10
5%

12

R24

10
5%

12

+ C659
10uF
10V
10%

1
2

R21

3K
1%

12

C38
33pF
5%
50V

1
2

R22
390
1%

1
2

C104
33pF

1 2

R31
390
1%

1
2

C653
33pF
+/-.25pF
50V

1
2

R34
1.8K
1%

1
2

C650
33pF
+/-.25pF
50V

1
2

R1
47

1
2

C652
33pF
+/-.25pF
50V1

2

R32
825
1%

1
2

R40
10
5%

12

R28
51K
5%

1
2

R8
3920
1%

1
2

R9
3920
1%

12

R10

402
1%

1 2

LNAATTN
RXEN

SYNDATA

SYNCLK

SYNSTB

SYNEN

TXDATA

RXIP

RXIN

RXQP

RXQN

AGC

REFOSC

TXEN

TXPWR0

TXPWR1



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

HOT AREA
**Place the filter close to RJ11 Jack

TELEPHONE INTERFACE

Hold Release
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Title

Size Document Number Rev

Date: Sheet of

SPKO+

SPKO-

SP_GND

SP_GND

A

A A

VCC1

A

VCC1

A

AA

D21

1N914
DO-35

2 1

D8
1N4004
DO-41

2
1

D12
1N4004
DO-41

2
1

D19

1N914
DO-35

21

L29
180uH 1.3A

D11
1N4004
DO-41

2
1

D9
1N4004
DO-41

2
1

Q19
MMBT2222A1

2
3R529

100K
5%

TP8
FSKIN

1

C693

100nF

R536
301K

1%

1
2

D22
1N914
DO-35

2
1

R524
100K
5%

R535
301K
1%
0603

1
2

R528

5100
1/4W
AXIAL1

2

TP5
SPKO+

1

Q13

MMBT3904

1

2
3

+ C692
10uF
16V

1
2

U41

PS2501-1/PS2561-1

3

4

2

1

Q11
MMBT3906

1

2
3

D20

1N4001
DO-41

2
1

C698
0.1UF

1
2

R532
174K

1%

1
2

D15

1N4748A
DO-41

2
1

R533
100K

1
2

R594
100K

1
2

C695
560nF_250V

1
2

R531
150K

1%

1
2

D16

1N4748A
DO-41

2
1

Q12
MMBT3906 1

2
3

C756
33pF

C694
2200pF
3KV

C697

0.022UF

1
2

C696
2200pF
3KV

R596
4.7K

R538
20K
0603

1
2

+

-

U40B

358

5

6
7

8
4

TP4
RXA

1

C753

180pF,DNA

C751

0.047uF

+

-

U40A

358

3

2
1

8
4

C7131

100 pF

Q14

MMBT2222A

1

2
3

TP6
RXB 1

R534
10k

1
2

C754
33pF

U42

ISP815/PHOTODARLINGTON

3

4

2

1

C755
33pF

R521

2.49M 1%
0603GSS

1 2

R599
100
5%

R514

2.49M 1%
0603GSS

1
2

R517

10M 1%

1 2

R519

10M 1%

1 2

V1

P3500EC

1
3

R515

10M 1%

1 2

R518

10M 1%

1 2

TP7
LIU

1

R516

10M 1%

1 2

K1
RELAY_SPST

3
4

1
2

R520

10M 1%

1 2

Q10
MMBT3904 1

2
3

R510
1K

1 2

C686
1000pF

1
2

D18

1N914
DO-35

2
1

F1

TR600_150

J21

RJ11

1

2

3

4

5

6

1

2

3

4

5

6

Q18

MMBT2222A

1

2
3

V2

VR61B 

12

C690
100pF

10%
3KV

1
2

R525

100K
5%

C685

100pF
10%
3KV

1
2

C687
100pF
1KV

1
2

D17
1N914
DO-35

2
1

L28
180uH 1.3A

D13
1N5231B
DO-41

2
1

C691

100nF

R511
5.1K
1/4W

D14
1N5231B
DO-41

2
1

R527

100K
5%

o

T1

1 6

3 4

2 5

7
8

R595

2.2K

R513 620

R522

100K
5%

C689

0.047uF,DNA

R512
300,DNA

R523
100K
5%

C688

100pF
3KV

12

C757

180pF,DNA

D10
1N4148
DO-41

2
1

OFF_HOOK

LIU

RIP

RXARXB

HOLD_RELEASE

FSKIN

SPKO+

SPKO-

OFF_HOOK



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1LINE MATCHING NETWORK
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Size Document Number Rev

Date: Sheet of

VREF1

VCC1

R551 59K 1%

R597 18.7K 1%

R555 10K 1%

R552 18.7K
1%

R600
100
5%

C768 2200 pF

C759
33pF

C762
33pF

C760
33pF

R543 18.7K 1%

C763
33pF

R547 18.7K 1%

R540 5.11K 1%

R545 18.7K 1%

C765
33pF

R548 18.7K
1%

C699 8200PF

R539 18.7K

1%

C761
33pF

R556 7.5K

R544 18.7K
1%

C758
33pF

C766
33pF

+
-

U43A

LPV324B

3

2
1

4
11

+ C701
10uF
16V

1
2

C764
33pFR546 18K

+
-

U43B

LPV324B
5

6
7

C767
33pF

+
-

U43C

LPV324B

10

9
8

R542 1M

+
-

U43D

LPV324B
12

13
14

C769
33pF

C700 8200PF

R610
100k

C771
33pF

R611
100k

R549
9.31K
1%

+ C819
10uF
16V

C772
33pF

R554 100K 1%

C770 0.01 uF

R553 18.7K 1%

RXA

RXB
AUDIO_from_TR

FSKIN



Each Schematically
Drawn Ground should
be a via to ground!

Power Amplifier

RF106 SHIELD ENCLOSED CIRCUITRY
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FILTER_OUT FILTER_OUT

RF_OUT

RF RF

RF RF

RF RF

RF

RF

RF RF
RF

RF

RF

RF
RF RF RF RF

RF

RFRF
RF

RF

RF

RF

RF

RF

RF

RF

RF

RF RF

RF

RF

RF RF RFVBAT

VBAT

VBAT

VBAT

VBAT

J9
ANTENNA

1

C90
1.0pF
+/-.25pF
50V

12

C77

1.0pF
+/-.25pF
50V

1 2
TP1

PAD_PLUNGER

R458

10K
1 2

R41

10K
1 2

R456

10K
1 2

R461

390

1 2

C102
2.2pF
+/-.25pF
50V

1
2

L22
8.2nH

10%
1 2

C103
2.2pF
+/-.25pF
50V

1
2

C101
100pF

10%
50V

1
2

C649
DNA
+/-.25pF
50V

1
2

U3

RF106

1

3

4

5

6

7

8

9

10

2

20

19

18

17

16

15

14

13

12

11

OUTPUT

VCC11

VCC12

NC1

VCCM

NC2

BIASVCC

GND3

ENABLEPA

GND2

SUB

GND1

EMITM

GNDM

NC5

NC3

GNDBIAS

GNDF

EMMXF

INPUT

R37

10
5%

12

R38

10
5%

12

C188

33pF
5%
50V

1 2

R39

10
5%

12

C84
33pF

5%
50V

1
2

C13
1000pF
20%
100V

1
2

C96
33pF
5%
50V

1
2

C94
1000pF
20%
100V

1
2

C15
33pF
5%
50V

1
2

C95
1000pF
20%
100V

1
2

L15
22nH
10%

1
2 915

M
H

z

B
P

F

FL1
915MHZ
MDR050B

1 2

345

C78
1pF
+/-.25pF
50V

1
2

C74
10pF

1 2

L21
1.5nH

10%
1 2

D1

Pin-Diode
2 1

R48
100K

1
2

C98
3.9pF
+/-.25pF
50V

1
2

L16
8.2nH

10%
1 2

C99
3.9pF
+/-.25pF
50V

1
2

R47
390

1
2

D2
Pin-Diode

2
1

R49
100K

1
2

C656
8.2pF
5%
50V

1
2

U4UMZ1N

1

2

3 4

5

6E1

B1

C2 E2

B2

C1

C11
100pF

10%
50V

1
2C83

33pF
5%
50V

1
2

L23
1.5nH

10%
1 2

R457
10K
5% 12

R460
10K

1
2

C72

33pF

1
2

R459
10
5% 12

C97
100pF

10%
50V

1
2

C76
33pF
5%
50V

1
2

L10

22nH
10%
300mA

1
2

TXEN

TRSW
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D933 HANDSET RADIO, MERLIN
Title

Size Document Number Rev

Date: Sheet of

RXQN

RXQP

RXIN

RXIP

AGC

TXEN

RF_OUT

LNAATTN
RXEN
RXIP

RXQP
RXQN

RXIN

AGC

SYNEN

REFOSC

SYNSTB
SYNDATA
SYNCLK

TXDATA
TXEN
TXPWR0
TXPWR1

FILTER_OUT

RF_OUT

TRSW

VREG

RF

RF

RF RF

RF RF

RF

RF

RF

RF

RF RF

RF

RF

RF

RF RF

RF

RF

RF

RF

RF

RF

RF

RF

RF

RF

RF
RF

RF
RF RF

RF

RF

RF
RF

RF

RF

RF

RF

RF

VBATVCC

VCC

VCC

VCC

VBAT

50 OHMS

TJ13
SYNSTB

1

C91

33pF
5%

1
2

TJ14
SYNDATA

1

C73

33pF
5%

1
2

TJ15
SYNCLK

1

TJ18
TXDATA

1

TP23
VSYN

1

TJ19
TXEN

1

C654
33pF
5%

1
2

TJ20
TXPWR0

1

C655
33pF
5%

1
2

TJ21
TXPWR1

1
C651
33pF
5%

1
2R464

1K
5%

12

R463
1K
5%

12

R465

1K
5%

12

L20
8.2nH

10%
1 2

U2

TK11130

1

3

2

4

5CTRL

BYP

GND1

Vout

VIN

U1
RF105

1

2

3

4

5

6

7

8

9

10

11

12

13 14 15 16 17 18 19 20 21 22 23 24

25

26

27

28

29

30

31

32

33

34

35

36

373839404142434445464748

FLAG1

CLK

FREF

DATA

TXDREF

VCCLNA

TXD

LNAEMIT

RXENA

LNAATTEN

LNAIN

FLAG2

FL
A

G
3

M
O

D
B

IA
S

R
FO

U
T1

R
FO

U
T2

TX
E

N
A

M
IX

B
P

C

G
M

C
_R

E
S

P
S

1

P
S

2

G
C

R
E

F

G
C

FL
A

G
4

FLAG5

VCCBBAMP

BBOUTQM

BBOUTQP

BBOUTIM

BBOUTIP

VCCBB

SERVOQM

SERVOQP

SERVOIM

SERVOIP

FLAG6

FL
A

G
7

N
C

V
C

C
V

C
O

C
O

N
B

A
R

V
C

O
B

P
C

G
N

D
V

C
O

C
H

P
O

B
A

R

C
H

P
O

V
C

C
S

Y
N

TH

S
Y

N
TH

E
N

A

LO
A

D
E

N
A

FL
A

G
8

C658
22nF

20%
16V

1
2

R24

10
5%

12

R462
10
5%

12

R21

3K
1%

12

+ C659
10uF
10V
10%

1
2

R22
390
1%

1
2

C38
33pF
5%
50V

1
2

R31
390
1%

1
2

C104
33pF

1 2

R34
1.8K
1%

1
2

R1
47

1
2

C653
33pF
+/-.25pF
50V

1
2

R32
825
1%

1
2

C650
33pF
+/-.25pF
50V

1
2

R40
10
5%

12

C652
33pF
+/-.25pF
50V1

2

TJ1
LNAATTN

1

R28
51K
5%

1
2

TJ2
RXEN

1

R8
3920
1%

1
2

R9
3920
1%

12

R10

402
1%

1 2

C12
10nF
10%
50V

1
2

C60
33pF
5%
50V

1
2

C657
1000pF
20%
100V

1
2

C189

33pF
5%
50V

1 2

C17

3300pF
1 2

TJ3
RXIP

1

C67
510pF
5%
50V

1
2

TJ4
RXIN

1

C1
3300pF

1 2

TJ5
RXQP

1

C70
510pF
5%
50V

1
2

JP1

HEADER 22

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

TJ6
RXQN

1

C8
2200pF

10%
50V

1
2

TJ7
AGC

1

C34
56nF
20%
16V

1
2

TJ8
VRF

1

C92
47nF1

2

TJ10
REFOSC

1

C25
47nF

1
2

TJ12
SYNEN

1

C7

68nF

1
2

C6
68nF

1 2

C65
33pF
5%
50V

1
2

C31
1000pF

20%
100V

1 2

C62

10nF

12

C29
820pF
5%
100V

1
2 C30

15nF1
2

C32
820pF

5%
100V 1

2

C24
56nF

1 2

L7
150uH

120mA

10%

12

C18
3.3pF
+/-.25pF
50V

1
2

C93
33pF
5%

1
2

C3
33pF
5% 1

2C4
33pF
5%

1
2

LNAATTN
RXEN

SYNDATA

SYNCLK

SYNSTB

SYNEN

TXDATA

RXIP
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NOTES:

1. UNLESS OTHERWISE SPECIFIED:
CAPACITORS ARE uF +/-20%
RESISTORS ARE +/-5%, 1/10W

RINGER

For VBAT=3.0V, input voltage
to BATTERY pin = 1.39V
(assumes 1M ohm input resistance)

**Tie ASIC analog VSS to DGND only
near pin 74 & 76 on same layer as
ASIC

**Run all microphone traces opposite side of where antenna is

mounted and shield the traces with ground plane & away from

digital signal

**Tie CODEC analog VSS to DGND only near

pin45 & same layer as ASIC

**PCB trace resistance between

AGND & DGND < 50milliohms

**Route SPKRO+ & SPKRO- away from digital signals

**Place decoupling capacitors near VRP & AGND

pins & directly on analog ground plane

**Minimize the trace

length of CCLK & MCLK

to ASIC
**Filter traces in/out of

shield with ground plane

BATTERY
CONNECTOR

**Use ground plane for DGND

PLACE ONE CAPACITOR ALONG
EACH SIDE OF U7

**Place decoupling capacitors
close to supply pins &
directly on the analog ground
plane

**Place decoupling capacitors close to supply pins

1/4W

**Place decoupling capacitors near VREF &

AGND pins & directly on analog ground

plane

PHONE
"TALK"

HANDSET
SELECTION

VM_LED

SCHEMATICS: 10-01
PCB: 10-01
PCBA: 10-01
DWG, ASSLY: 10-01

SPKPHONE_LED

RF
INTERFACE

NO GROUND AROUND JACK , NO GROUND
AROUND THE TRACE JACK PIN1 

NO GROUND AROUND THE TRACE CT3 

DNA  

PLACE C999  RIGHT AT JP12 PAD AND
DGND / GT1 PAD ON PCB HS MAIN 
TO REDUCE HS HUM

RF (ON DGND)

RF (ON DGND)
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