
A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

PC-0124 C

APOLLO - RF  

Texas Instruments (Israel)
Short Distance Wireless Business Unit

Tel: +972-9-747-6969,  Fax: +972-9-743-0951

C

1 3Sunday, June 13, 1999

P.O.Box 5133 Kfar Saba 44150 ISRAEL

Title

Size Document Number Rev

Date: Sheet                   of

Name Date Sign

Designer

Approval

Chief Eng.

Eng.Mang.

This publication contains proprietary information of Texas Instruments.
and may not be disclosed to others without the written permission of Texas Instruments.

Preliminary evaluation schematics.
Circuit and values are subject to change without notice.

HAND-SET

SYNDT
SYNLE SYNCLK

TXPWR1

TXPWR0

TXOSCEN
-RXOSCEN

TXEN

-RFMEN

REFCLK
TXD

RXD

LO-SAMP

PWR-LEVEL

LO-SAMP

12MHz-CLK

TX-OSC-OFF

SYNT_CLK

PWR_MSB

SYNT_CLK

SYNT_STB

OSC-ENABLE

PWR_MSB

PWR-LEVEL

PWR_LSB

R-SW

R-SW

OSC-ENABLE

TX-OSC-ON

TXDATA

TXDATA

TX-OSC-ON

TX-OSC-ON

Vtx

-RF_ENABLE

-RF_ENABLE-RF_ENABLE

RXDATA

RXDATA

12MHz

SYNT_DATA

SYNT_DATA

SYNT_CLK
TXDATA
T-SW
TX-OSC-OFF
OSC-ENABLE
RXDATA

SYNT_STB
SYNT_DATA

PWR_MSB

-RF_ENABLE

12MHz

PWR_LSB

PWR_LSB

Vin_BAT

T-SW

T-SW

T-SW

Vin_BAT

3V-RF

3V-RF

3V-RF

Vtx

Vtx

Vin_BAT

3V-RF

3V-RF

3V-RF

3V-RF

Vin_BAT

3V-RF

Vin_BAT

3V-RF

3V-RF

Vin_BAT

3V-RF

3V-RF

Vin_BAT

1

1

1

1

1

1

1

1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 1

1

1

1

1

1

1

1

1

1

1

1 1

1

1

1

1

1

1

1

1

1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 1

1

1

1

1

1

1

1

1

1

1 1

1

1

1

1

1 1

ANT1
ANTENNA

TP1

FLT4

SFE10.7MA21-SIP3

IN
1

GND
2

OUT
3

U8A
MC34072D-SO8

+

-

3

2
1

8
4

U9

TK11330-SOT23L

Control
1

GND
2

Noise Bypass
3

Vout
4

GND
5

Vin
6

TP2

FLT6
SAFU110.6MSA40T

RFIN
10

G
N

D
9

RFOUT
5

G
N

D
2

G
N

D
1

G
N

D
3

G
N

D
8

G
N

D
4

G
N

D
7

G
N

D
6

TP3

TP6

U8B
MC34072D-SO8

+

-

5

6
7

8
4

TP4

TP5

FLT7

LFL30-12C0915B026

N
C

2
1

IN
10

N
C

1
2

OUT
5

G
N

D
3

N
C

2
4

N
C

2
6

N
C

1
7

G
N

D
8

N
C

2
9

TP7

D2
SMV1104-50

D1
SMV1104-50

J2

N.C.-HEADER2X2-F

1 2
3 4

U5

WB1315X-SSOP20

VCC1
1

VP1
2

D01
3

GND
4

FIN1
5

FIN1
6

GND
7

OSC-IN
8

CLK
11

DATA
12

LE
13

FIN2
16

GND
17

D02
18

VP2
19

VCC2
20

FIN2
15

GND
14

GND
9

FoLD
10

J1

HEADER2X8-F

1 2
3 4
5 6
7 8
9 10
11 12
13 14

1615

U10

AS125-73

J3
1

GND
2

J1
3

J2
4

V2
5

V1
6

D3
BAT 64-04

12
3

Q7

BC857

1

2
3

U1

BFM9011J

VCC3
1

GAINctrl
2

GND
3

GND
7

GND
8

GND
4

GND
5

IPAout
6

PAout
9

GND
10

GND
11

VCC4
12

PAenable
13

GND
14

GND
15

MODenable
16

GND
17

GND
19

GND
21

VCC1
22

VCC2
24

GND
25

GND
27

PAin
28

MODout
26

OSCsmp
23

TANK
20

MODin
18

U6

BFM9021J

LNAin
1

GND
2

LNAout
3

MIX1in
5

MIX1out
6

GND
7

MIX2in
8

MIX2out
9

GND
10

GND
4

LIMin
11

LIMdec1
12

LIMdec2
13

RSSI
14

QUADin
15

LIMout
16

VCC3
17

DETout
18

OSC2emit
19

OSC2base
20

OSCsmp
21

VCC2
22

TANK
23

GND
24

VCC1
25

LNAdec
26

Atten
27

ENABLE
28

C91
10nF

C38
0.1uF

C61
1nF

C86
N.C.

C41
0.1uF

C83

10pF

C88
N.C.

C39
100pF

C85
10nF

C1 2.7pF

C7

33pF

C69
33pF

C47

100pF

C77
12pF

C10
100pF

C40
100pF

C9
100pF

C35
100pF

C80
1nF

C49

100pF

C113
33pF

C8
1nF

C18
N.C.

C20
N.C.

C45
100pF

C29
1uF

C11
1nF

C14
N.C.-27pF

C116
33pF

C111 33pF

C82
4.7nF C84

15pF

C81
4.7nF

C52
330pF

C3 100pF

C62

100pF

C43

33nF

C63
100pF

C54 100pF

C60
10nF

C56
100pF

C37
1nF

C114 33pF

C53

100pF

C107 33pF

C5

100pF

C108 33pF

C6 100pF

C36

100pF

C31

0R

C153 3.9pF

C102 33pF

C103 33pF

C112 33pF

C94 33pF

C97 33pF

C101 N.C.

C26
100pF

C76
N.C.

C117
33pF

C120
0.5pF

C51

100pF

C92
0.1uF

C121
100pF

C99
0.1uF

C104
0.1uF

C110
470pF

C100
100pF

C105

100pF

C4
N.C.

C55
100pF

C128

8.2pF
C129
8.2pF

C22
2.7pF

C130
1nF

C93
0.1uF

C150
10nF

C151
0.5pF

C119
N.C.C152

N.C.

C13
N.C.

C154

100pF

C155
10nF

C156

100pF

C2
2.2uF

C48
1.5nF-COG

C125
N.C.

C106
2.2uF

C98
100uF

CDA10.7MG15-SIP2

U11

IN
1

OUT
2

XT1
100MHz-50ppm-LP1

23
4

FLT2
F5CH-900M-L2

G
N

D
1

IN
2

G
N

D
3

G
N

D
4

G
N

D
6

OUT
5

L4 22nH

L2 22nH

L1 1.5nH

L11 22nH

L19
N.C.

L17

12nH-2%

L20

10nH-2%

L24
12nH

L25

0H-0R
L26
22nH

LB1
1uH

L27
6.8nH

L28

6.8nH

L12
560nH

L13
120nH

L21

180nH

L22 180nH

L23
N.C.

R11
3.2k

R10
N.C.

R12
10R

R20
68k

R3

10k

R25
10k

R13
51R

R5

10k

R16

1.5k

R4
N.C.

R22
51R

R29

470R

R38

3k

R28
3.6k

R42
100k

R24
6.2k

R44

0R

R1
N.C.

R43

N.C.

R47
N.C.

R48 N.C.

R51
10k

R33
51k-1%

R37
10k

R39
82k

R35
N.C.

R53
N.C.

R40
0R

R2 N.C.

R62 8.2k

R18
N.C.

R19
N.C.R54

N.C.

R30

470R

R63
22k

R9
3.2k

R68
10k

R66

0R

R67

N.C.

R152

N.C.

R151
10R

R155
N.C.

R45
N.C.

R154
3.9k

R36
300R

R150

N.C.

R61
3.3k

R153
2.4k

R49
0R

R64
N.C.

R156

220k

R157

220k

R158
5.1k

R159
51k-1%

R161
10k

R160 120R

R162

10k

R163
2.2k

R164
10k

R41

10k

Q5

MMBT2222A
1

2
3



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

2

4

5

hold17

80

*

menu

1

5
VLCD

yes

flash

6 3 no# 9

Line

redial

RINGER

LCD_CON

PC-0124 C

HAND SET  USER

Texas Instruments (Israel)
Short Distance Wireless Business Unit

Tel: +972-9-747-6969,  Fax: +972-9-743-0951

Custom

2 3Sunday, June 13, 1999

P.O.Box 5133 Kfar Saba 44150 ISRAEL

Title

Size Document Number Rev

Date: Sheet                   of

Name Date Sign

Designer

Approval

Chief Eng.

Eng.Mang.

This  publ ication contains proprietary information of Texas Instruments.
and  may  not  be  d i sc losed  to  o the rs without the written permission of Texas Instruments.

RINGER

D[0:7]

SDA

SCL

RINGER

D[0:7]

ROW[1:3]

D
6D

5

D
4

D
3

D
2

D
1

D
0

SDA
SCL

ROW3

ROW[1:3]

ROW1

ROW2

LCD_DATA

LCD_CLK

D[0:7]

RINGER

ROW[1:3]

3V

3V

1 1 1

1

CE24
15nF

RE35
20R

RE43

10k

QE4

BC857

1

2
3

RE41
1k

CE25
0.1uF

JE9

HEADER1X5

1
2
3
4
5

JE8

HEADER1X2

1
2

RE42
1k

SE13
SWITCH

RE37
1k

RE39
1k

RE40
1k

RE36
1k

RE38
1k

SE7
SWITCH

SE17
SWITCH

LE3
20nH

CE37

33pF

TPE50
BUZZER

TPE58
TP-PAD

TPE72
SCLTPE73

SCATPE74
VCCTPE75

VSSTPE76
VLCD

TPE51

TPE59 TPE60 TPE61 TPE62 TPE63 TPE64

TPE65

TPE66

TPE83

TPE82TPE81TPE80TPE79TPE78TPE77

TPE94TPE93TPE92TPE91TPE90TPE89

SE3
SWITCH

SE2
SWITCH

SE14
SWITCH

SE10
SWITCH

SE11
SWITCH

SE19
SWITCH

SE5
SWITCH

SE6
SWITCH

SE15
SWITCH

SE1
SWITCH

SE9
SWITCH

SE8
SWITCH

SE12
SWITCH

SE16
SWITCH

SE4
SWITCH

SE18
SWITCH



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

NET ALIAS FROM APPLICATION TO BFC2203 REFER
TO APPLICATION.
NET ALIAS FROM DSP TO CODEC REFER TO DSP.

ESD PROTECTION

* PLACE NEAR U4/PIN 3 AND PIN 20

*

DEBUG_CON

NETWORK
CON

GND TO AGND
CONNECTION 

This  publ i cation contains proprietary information of Butterfly Communications Inc.
and  may  not  be  d i sc losed  to  o ther s without the written permission of Butterfly Communications Inc. PC-0124 C

HAND SET  USER

Texas Instruments (Israel)
Short Distance Wireless Business Unit

Tel: +972-9-747-6969,  Fax: +972-9-743-0951

Custom

3 3Sunday, June 13, 1999

P.O.Box 5133 Kfar Saba 44150 ISRAEL

Title

Size Document Number Rev

Date: Sheet                   of

Name Date Sign

Designer

Approval

Chief Eng.

Eng.Mang.

D7
D6
D5
D4
D3
D2
D1
D0

D[0:7]

FRAME

CLOCK

CHARGER CHG_DET

TX

PCM_INPCM_OUT

PCM_IN

PCM_OUT
FRAME

CLOCK

DSP_-WR
DSP_-RD
DSP_H-L
DSP_-ACK

D
1

D
2

D
3

D4
D5
D6
D7

ROW1

ROW3

RX

D[0:7]

SDI

-PDN

2203_-RST

SCK

2203_-INT
2203_-RST
DSP_H-L
DSP_-RD

I2C_SCK
CHG_CNTL

2203_-CS

-PWR_SW

-PDN

RXD

H_-L_CURRENT

BATT_SAM

-PWR_SW

D
0

D[0:7]

ROW[1:3]

SDO

SDI SCK

RINGERTX
SDO

2203_-INT
2203_-CS

RINGER

BATT+
DSP_-ACK

ROW2

ROW[1:3]

H_-L_CURRENT

DSP_DFLAG

DSP_DFLAG

I2C_SCK

CHG_CNTL

DSP_RST

I2C_SDA

I2C_SDA

DSP_RST

2203_-CS

SDI

SDO

SCK

2203_-INT

2203_-RST

RX

RXD

CHG_DET

DSP_-WR

BATT-

TXOSCEN
TXPWR0
TXPWR1

-RFMEN
TXEN

SYNCLK

SYNDT

REFCLK
TXD

REFCLK

SYNLE

-RXOSCEN

TXPWR0

SYNLE

SYNCLK

SYNDT

-RFMEN

TXPWR1
TXD

TXEN

-RXOSCEN

BATT+

TXOSCEN

LCD_CLK

LCD_DATA

D[0:7]

ROW[1:3]

RINGER

3V_SW

3V

3V

3V

3V

3V_SW

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V_SW

3V

Vin_BAT

1

V_BATT+

V_BATT+

JE6

CHARGER-CON

1
2
3

DE1
SM4001

XTE2

12MHz

QE1

BC857

1

2
3

UE4

MC145481
SSOP20

VAG-Ref
1

RO-
2

PI
3

PO-
4

PO+
5

VDD
6

FSR
7

BCLKR
9 DR
8

PDI
10

MCLK
11BCLKT
12DT
13FST
14VSS
15Mu/A
16TG
17TI-
18TI+
19VAG
20

JE4

EARPHONE

1
2

QE3

BC857

1

2
3

UE3

BFC2203Q
PQFP44

G
N

D
15

G
N

D
12

S
_O

sc_in
13

G
N

D
18

R
E

F
C

LK
19

G
N

D
20

O
sc_C

onfig
21

TXD1
24TXD0
25

F
_O

sc_out
17

TXPWR0
27RXD
28TXEN
29SYNDT
30

R
F

M
_E

n
36

C
S

44

A
ux_F

_O
sc_O

ut
38

D
B

G
1

39

D
B

G
2

40

V
C

C
43

N
C

37

S
_O

sc_out
14

GND
1

IN
T

42

VCC
32

SYNLE
31

SYNCLK
33

TXPWR1
26

F
_O

sc_in
16

N
C

41

R
X

O
S

C
E

N
35

TXD2
23T

X
O

S
C

E
N

22
G

N
D

34

SDI
2

SDO
3

Scan_Enable
4

SCK
5

GND
6

Reset
7

Scan_Mode
8

GND
9

ISET
10

NBIAS
11

UE1

CT8015
PQFP80

M
D

B
0

39

NC
55

M
D

B
1

40

NC
56

HSTDB7
7

NC
16

VCC
53GND
54

HSTDB6
8

N
C

28

MDB2
41MDB3
42MDB4
43MDB5
44MDB6
45MDB7
46MDB8
47MDB9
48

MDB14
57MDB15
58

MDB10
49MDB11
50MDB12
51MDB13
52

HSTDB5
9

N
C

76

HSTDB4
10

N
C

29

HSTDB3
11

N
C

77

HSTDB2
12

N
C

30

HSTDB1
13

N
C

78

HSTDB0
14

N
C

79

N
C

33
N

C
34

ACK
3

N
C

35

HI/LO
4

N
C

36

HSTRD
5

N
C

37

HSTWR
6

N
C

38

GND
15

XOUT
17

XIN
18

VCC
19

SCLK
20

RESET
21

PDN
22

FSYNC
23

DX1
24

D
X

0
25

D
R

1
26

D
R

0
27

G
N

D
31

V
C

C
32

V
C

C
73

G
N

D
74

D
A

T
A

 F
LA

G
75

F
R

80

ADDR0
59ADDR1
60ADDR2
61ADDR3
62ADDR4
63ADDR5
64

A
D

D
R

6
65

A
D

D
R

7
66

A
D

D
R

8
67

A
D

D
R

9
68

A
D

D
R

10
69

A
D

D
R

11
70

A
D

D
R

12
71

A
D

D
R

13
72

ADDR14
2 ADDR15
1

RE6
15k

RE3

10k

RE7
560R

RE5 470k

RE22
10k

RE11
47k

RE24
82k

RE27
82k

RE20
47k

RE25
10k

RE31
100k

RE34
150k

RE16
1k

RE14
1k

RE8
47k

RE10
10k

RE4
6.2k

RE28

82k

RE17
10k

RE1
47k

RE23
10k

RE9

22k

RE2100k

RE30
10k
RE33

22k

CE1
1uF

CE6
15pF

CE5
82pF

CE3
68pF

CE12
1uF

CE13
1uF

CE16
420pF

CE17
420pF

CE14
0.1uF

CE15
10nF

CE22
0.1uF

CE4
22pF

CE18
10nF

CE2B
0.1uF

CE3B
0.1uF

CE1C
0.1uF

CE1A
0.1uF

CE1B
0.1uF

CE1D
0.1uF

CE2A
0.1uF

CE21
15pF

CE20
22pF

CE2
1nF

CE7
100pF

CE9
100pF

RE44

1M

XTE1
32.768MHz

UE2

BFA5220
TQFP44

VDD
7

N
C

34

RC0/T1OSO/T1CKI
32

R
C

1/T
1O

S
I/C

C
P

2
35

R
C

2/C
C

P
1

36

R
C

3/S
C

K
/S

C
L

37

R
C

4/S
D

I/S
D

A
42

R
C

5/S
D

O
43

R
C

6/T
X

/C
K

44

RC7/RX/DT
1

N
C

12

VSS
6

RB0/INT
8

RB1
9

RB2
10

RB3
11

R
B

4
14

R
B

5
15

R
B

6
16

R
B

7
17

OSC1/CLKIN
30OSC2/CLKOUT
31

RA5/SS/AN4
24

RA4/T0CKI
23

R
A

3/A
N

3/V
R

E
F

22

R
A

2/A
N

2
21

R
A

1/A
N

1
20

R
A

0/A
N

0
19

RE2/CS/AN7
27

RE1/WR/AN6
26

RE0/RD/AN5
25

VSS
29

M
C

LR
18

RD7/PSP7
5 RD6/PSP6
4 RD5/PSP5
3 RD4/PSP4
2

R
D

3/P
S

P
3

41
R

D
2/P

S
P

2
40

R
D

1/P
S

P
1

39
R

D
0/P

S
P

0
38

VDD
28

NC
33

N
C

13

TPE1
CLOCK

RE45

47k CE27
2.2uF

TPE4
VPP

TPE3

VCC

TPE8
VSS

TPE2
DATA

TPE5
TP-HOLE
TPE6
TP-HOLE
TPE7
TP-HOLE
TPE9
TP-HOLE
TPE10
TP-HOLE
TPE11
TP-HOLE
TPE12
TP-HOLE

QE2

MMBT2222A

1

2
3

CE28
4.7nF

RE26
10k

CE11
33pF

CE8
22uF

JE2

MICROPHONE

S 1
2

JE7

BATTERY-CON

1
2
3

UE5

TK11330
SOT23L

Control
1

GND
2

Noise Bypass
3

Vout
4

GND
5

Vin
6

CE23
1uF

CE19
2.2uF

TPE16
TX

TPE15
RX

TPE14
GND

CE29
33pF

CE26
22uF

CE4A
0.1uF

CE31
33pF

CE30
33pF

LE1
68nH

LE2
68nH

RE65
47k

RE64
100R

TPE13 OSC

RE13

100k

CE3A
0.1uF

RE53 10k

TPE46 Vin_BATT

TPE35 SYNLE

TPE38 SYNDT

RE52 10k TPE34 SYNCLK

RE54 10k

TPE32 -RFMENRE50 10k

TPE45 TXD

TPE44 TXPWR1

TPE43 RXD

TPE40 TXEN

TPE33 -RXOSCEN

RE59 0R

TPE27
DBG1

TPE29
DBG2

TPE28
12MHz

TPE47 TXOSCENCE39
33pF

CE38
33pF

RE66 0R

RE67 0R

RE69 0R-N.C.

RE68 0R-N.C.

RXD

SYNDT

TXPWR1

-RXOSCEN

REFCLK

SYNCLK

TXOSCEN

-RFMEN

SYNLE

TXPWR0

TXEN

TXD


