
O
rdering num

ber : E
N

N
6903

62901R
M

 (O
T

) N
o. 6903-1/14

O
verview

T
he L

V
23000M

 is a single-chip tuner IC
 for radio/cassette

players that provides FM
, A

M
, M

PX
, and PL

L
 circuits. It

allow
s the tuner PC

B
 to be sim

plified significantly.

F
u

n
ctio

n
s

•A
M

 tuner
•FM

 tuner
•M

ultiplex stereo decoder
•PL

L
 frequency synthesizer

F
eatu

res
•T

uner circuit includes built-in PL
L

 for easy end product
design.

•Supports FC
C

 standards
•B

uilt-in adjustm
ent-free m

ultiplex V
C

O
•A

M
 low

-cut control
•Provides the transistor required to im

plem
ent an active

low
-pass filter.

P
ackag

e D
im

en
sio

n
s

unit: m
m

3129-M
F

P
36S

D

0.25 
15.3

1
18

36
19

0.85
0.4

0.8

2.5max
2.250.1

7.9

9.2
10.5

0.65

S
A

N
Y

O
: M

F
P

36S
D

 (375 m
il)

[LV
23000M

]

LV
23000M

S
A

N
Y

O
 E

lectric C
o

.,L
td

. S
em

ico
n

d
u

cto
r C

o
m

p
an

y
T

O
K

Y
O

 O
F

F
IC

E
 T

okyo B
ldg., 1-10, 1 C

hom
e, U

eno, T
aito-ku, T

O
K

Y
O

, 110-8534 JA
P

A
N

S
in

g
le-C

h
ip

 Tu
n

er IC
 fo

r R
ad

io
/C

assette P
layers

B
i-C

M
O

S
 IC

A
ny and all S

A
N

Y
O

 products described or contained herein do not have specifications that can handle
a

p
p

lica
tio

n
s th

a
t re

q
u

ire
 e

xtre
m

e
ly h

ig
h

 le
ve

ls o
f re

lia
b

ility, su
ch

 a
s life

-su
p

p
o

rt syste
m

s, a
ircra

ft’s
control system

s, or other applications w
hose failure can be reasonably expected to result in serious

physical and/or m
aterial dam

age. C
onsult w

ith your S
A

N
Y

O
 representative nearest you before using

any S
A

N
Y

O
 products described or contained herein in such applications.

S
A

N
Y

O
 assum

es no responsibility for equipm
ent failures that result from

 using products at values that
exceed, even m

om
entarily, rated values (such as m

axim
um

 ratings, operating condition ranges, or other
param

eters) listed in products specifications of any and all S
A

N
Y

O
 products described or contained

herein.

•
C

C
B

 is a trad
em

ark o
f S

A
N

Y
O

 E
L

E
C

T
R

IC
 C

O
., L

T
D

.

•
C

C
B

 is S
A

N
Y

O
’s o

rig
in

al b
u

s fo
rm

at an
d

 all th
e b

u
s

ad
d

resses are co
n

tro
lled

 b
y S

A
N

Y
O

.
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P
aram

eter
S

ym
bol

C
onditions

R
atings

U
nit

M
axim

um
 supply voltage

V
C

C
m

ax
V

C
C

7.0
V

V
D

D
m

ax
V

D
D

7.0
V

M
axim

um
 input voltage

V
IN 1 m

ax
C

E
, D

I, C
L

7.0
V

V
IN 2 m

ax
X

IN
V

D
D

+
 0.3

V

A
llow

able pow
er dissipation

P
dm

ax
T

a ≤
70°C

*
400

m
W

V
O

1 m
ax

D
O

7.0
V

M
axim

um
 output voltage

V
O

2 m
ax

X
O

U
T

, P
D

V
D

D
+

 0.3
V

V
O

3 m
ax

B
O

1, B
O

2, A
O

U
T

12.0
V

O
perating tem

perature
T

opr
–20 to +

70
°C

S
torage tem

perature
T

stg
–40 to +

125
°C

S
p

ecificatio
n

s
M

axim
u

m
 R

atin
g

s at T
a = 25°C

N
ote: *

W
hen m

ounted on a 114.3 ×
76.1 ×

1.6 m
m

 glass epoxy printed circuit board.

O
p

eratin
g

 C
o

n
d

itio
n

s
at T

a = 25°C

P
L

L
 B

lo
ck A

llo
w

ab
le O

p
eratin

g
 R

an
g

es
at T

a = –20 to +70°C
, V

SS
= 0 V

P
aram

eter
S

ym
bol

C
onditions

R
atings

U
nit

R
ecom

m
ended supply voltage

V
C

C
5.0

V

V
D

D
3.0

V

O
perating supply voltage range

V
C

C
op

4.0 to 6.0
V

V
D

D
op

2.5 to 3.6
V

P
aram

eter
S

ym
bol

C
onditions

R
atings

U
nit

m
in

typ
m

ax

S
upply voltage

V
D

D
2.5

3.6
V

H
igh-level input voltage

V
IH

C
E

, C
L, D

I
0.7V

D
D

6.0
V

Low
-level input voltage

V
IL

C
E

, C
L, D

I
0

0.3V
D

D
V

O
utput voltage

V
O

1
D

O
0

6.0
V

V
O

2
B

O
1, B

O
2, A

O
U

T
0

10
V

fIN 1
X

IN
: V

IN 1
75

kH
z

O
perating frequency

fIN 2
F

M
IN

: V
IN 2

10
160

M
H

z

fIN 3
A

M
IN

 (S
N

S
 =

 1): V
IN 3

2
40

M
H

z

fIN 4
A

M
IN

 (S
N

S
 =

 0): V
IN 4

0.5
10

M
H

z

N
ote: T

he X
IN

 pin has an extrem
ely high input im

pedance, w
hich m

ay result in current leakage problem
s.
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P
aram

eter
S

ym
bol

C
onditions

R
atings

U
nit

m
in

typ
m

ax

[F
M

 F
ront E

nd C
haracteristics] : fc =

 98 M
H

z, fm
 =

 1 kH
z, 22.5 kH

zdev.

3 dB
 sensitivity

3 dB
 LS

60 dB
µV

 E
M

F
, referenced to a 22.5 kH

z dev. output, 
12

dB
µV

–3 dB
 input

E
M

F

P
ractical sensitivity

Q
S

F
or a 30 dB

 signal-to-noise ratio input
12

dB
µV

E
M

F

[F
M

 IF
 M

onaural C
haracteristics] : fc =

 10.7 M
H

z, fm
 =

 1 kH
z, 75 kH

zdev.

D
em

odulator output
V

O
100 dB

µ
V

, the pin 12 output
210

330
420

m
V

rm
s

S
ignal-to-noise ratio

S
/N

100 dB
µ

V
, the pin 12 output

68
75

dB

T
otal harm

onic distortion (m
ono)

T
H

D
100 dB

µ
V

, the pin 12 output
0.3

1.5
%

3 dB
 sensitivity

3 dB
 LS

100 dB
µ

V
, referenced to a 75 kH

z dev. output, –3 dB
 input

38
44

dB
µV

IF
 counter sensitivity

IF
-C

3
S

D
C

0 =
 1, S

D
C

1 =
 0, the pin 18 (D

O
) output

41
51

61
dB

µV

M
uting attenuation

M
ute-A

tt
100 dB

µ
V

, the pin 12 output
68

dB

[F
M

 IF
 S

tereo C
haracteristics] : fc =

 10.7 M
H

z, fm
 =

 1 kH
z, L+

R
 =

 90%
, P

ilot =
 10%

S
eparation

S
E

P
100 dB

µ
V

, L-m
od, P

in 12 output/pin 13 output
28

40
dB

T
otal harm

onic distortion (m
ain)

T
H

D
100 dB

µ
V

, m
ain m

odulation, the pin 12 output
0.5

1.5
%

[A
M

 C
haracteristics] : fc =

 1000 kH
z, fm

 =
 1 kH

z, 30%
 m

od

D
etector output 1

V
O

1
23 dB

µ
V

, the pin 12 output
20

40
80

m
V

rm
s

D
etector output 2

V
O

2
80 dB

µ
V

, the pin 12 output
60

110
160

m
V

rm
s

S
ignal-to-noise ratio 1

S
/N

1
23 dB

µ
V

, the pin 12 output
1.5

20
dB

S
ignal-to-noise ratio 2

S
/N

2
80 dB

µ
V

, the pin 12 output
47

54
dB

T
otal harm

onic distortion
T

H
D

80 dB
µ

V
, the pin 12 output

1.2
3.0

%

IF
 counter sensitivity

IF
-C

T
he pin 18 (D

O
) output

16
26

36
dB

µV

A
M

 low
 cut

LO
W

-C
U

T
80 dB

µ
V

, referenced to fm
 =

 1 kH
z,

5
8

11
dB

the pin 12 output w
hen fm

 =
 100 H

z.

[C
urrent D

rain]

F
M

 tuner block
IC

C F
M

In F
M

 m
ode w

ith no input
20

30
40

m
A

A
M

 tuner block
IC

C A
M

In A
M

 m
ode w

ith no input
10

20
30

m
A

P
LL block

ID
D

fr = 83 M
H

z, X
'tal = 75 kH

z, W
ith no input to the tuner block

1
2

5
m

A

[P
LL C

haracteristics]

B
uilt-in feedback resistor

R
f

X
IN

8
M

Ω

B
uilt-in output resistor

R
d

X
O

U
T

250
kΩ

H
ysteresis

V
H

IS
C

E
, C

L, D
I

0.1V
D

D
V

H
igh-level output voltage

V
O

H
P

D
: IO

=
 –1 m

A
V

D
D

– 1.0
V

V
O

L 1
P

D
: IO

=
 1 m

A
1.0

V

V
O

L 2
B

O
1, B

O
2: IO

=
 1 m

A
0.25

V

Low
-level output voltage

V
O

L 2
B

O
1, B

O
2: IO

=
 5 m

A
1.25

V

V
O

L 3
D

O
: IO

=
 1 m

A
0.25

V

V
O

L 4
A

O
U

T
: IO

=
 1 m

A
, A

IN
 =

 2.0 V
0.5

V

IIH 1
C

E
, C

L, D
I: V

I =
 6.0 V

5.0
µA

H
igh-level input current

IIH 2
X

IN
: V

I =
 V

D
D

0.16
0.9

µA

IIH 3
A

IN
: V

I =
 6.0 V

200
nA

IIL 1
C

E
, C

L, D
I: V

I =
 0 V

5.0
µA

Low
-level input current

IIL 2
X

IN
: V

I =
 0 V

0.16
0.9

µA

IIL 3
A

IN
: V

I =
 0 V

200
nA

O
utput leakage current

IO
F

F 1
A

O
U

T
, B

O
1, B

O
2: V

O
=

 10 V
5.0

µA

IO
F

F 2
D

O
: V

O
=

 6.0 V
5.0

µA

H
igh-level 3-state off leakage current

IO
F

F
H

P
D

: V
O

=
 6.0 V

0.01
200

nA

Low
-level 3-state off leakage current

IO
F

F
L

P
D

: V
O

=
 0 V

0.01
200

nA

O
p

eratin
g

 C
h

aracteristics
at T

a = 25°C
, V

C
C

= 5.0 V
, V

D
D

= 3.0 V
,

in the specified test circuit, using Y
am

aichi E
lectronics socket IC

51-0362-736
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erial In
p

u
t D

ata)

(1) IN
1 m

ode

N
o. 6903-4/14

L
V

23000M

P0 

P1 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

P10 

P11 

P12 

P13 

P14 

P15 

SNS 

DVS 

CTE 

DNC 

R0 

R1 

R2 

R3 

0
 

0
 

0
 

1
 

0
 

1
 

0
 

0
 

D
I

A
ddress

(1)P-CTR

(3)IF-CTR

(13)Don't care

(23)R-CTR

(2) IN
2 m

ode

A
ddress

(3)IF-CTR

  0  

  1  

  0  

BO1 

IFSW 

B02 

BDSW1 

STSW 

SDC0 

DOC0 

DOC1 

DOC2 

UL0 

UL1 

DZ0 

DZ1 

GT0 

GT1 

SDC1 

DLC 

IFS  

TEST0 

TEST1 

TEST2 

 1
  0

  0
  1

  0
  1

  0
  0

 
D

I

(9)O-PORT

(6)DO-C

(12)TEST

(10)PD-C

(16)SDC1

(8)DZ-C

(9)O-PORT

(4)IFSW

(14)STSW

(7)UNLOCK

(11)IFS

(5)BDSW

(15)SDC0
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D
escrip

tio
n

 o
f th

e D
I C

o
n

tro
l D

ata

N
o.

C
ontrol block/data

D
escription

R
elated data

• S
pecifies the divisor used by the program

m
able dividers. T

his is a binary value w
ith P

15 as
the M

S
B

. T
he LS

B
 depends on D

V
S

 and S
N

S
.

(1)

P
rogram

m
able 

divider data

P
0 to P

15

D
V

S
, S

N
S

C
ontinued on next page.

D
V

S
S

N
S

LS
B

D
ivisor setting (N

)
A

ctual divisor

1
*

P
0

272 to 65535
T

he actual setting tim
es 2

0
1

P
0

272 to 65535
T

he actual setting

0
0

P
4

4 to 4095
T

he actual setting

N
ote: W

hen P
4 is the LS

B
, bits P

0 to P
3 are ignored.

• S
elects the input signal (F

M
IN

 or A
M

IN
) to the program

m
able divider and sw

itches the input
frequency range.

D
V

S
S

N
S

Input
O

perating frequency range

1
*

F
M

IN
10 to 160 M

H
z

0
1

A
M

IN
2 to 40 M

H
z

0
0

A
M

IN
0.5 to 10 M

H
z

(2)

R
eference divider data

R
0 to R

3

• D
ata that selects the reference frequency (fref)

R
3

R
2

R
1

R
0

R
eference frequency

0
0

0
0

25 kH
z

0
0

0
1

25 kH
z

0
0

1
0

25 kH
z

0
0

1
1

25 kH
z

0
1

0
0

12.5 kH
z

0
1

0
1

6.25 kH
z

0
1

1
0

3.125 kH
z

0
1

1
1

3.125 kH
z

1
0

0
0

5 kH
z

1
0

0
1

5 kH
z

1
0

1
0

5 kH
z

1
0

1
1

1 kH
z

1
1

0
0

3 kH
z

1
1

0
1

15 kH
z

1
1

1
0

P
LL IN

H
IB

IT
 +

 X
'tal O

S
C

 S
T

O
P

1
1

1
1

P
LL IN

H
IB

IT

N
ote: P

LL IN
H

IB
IT

• In this state, the program
m

able divider block and the IF
 counter block are stopped, F

M
IN

,
A

M
IN

, and IF
IN

 are pulled dow
n (to ground), and the charge pum

p goes to the high-
im

pedance state.

(3)

IF
 counter control data

C
T

E

G
T

0, G
T

1

• M
easurem

ent start data for the IF
 counter

C
T

E
 =

 1: S
tart the count.

=
 0: R

eset the counter.

• D
eterm

ines the m
easurem

ent tim
e for the general-purpose counter.

G
T

0
G

T
1

M
easurem

ent tim
e

W
ait tim

e

0
0

4 m
s

3 to 4 m
s

0
1

8 m
s

3 to 4 m
s

1
0

16 m
s

3 to 4 m
s

1
1

32 m
s

3 to 4 m
s

IF
S

(* : don’t care)
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C
ontinued from

 preceding page.

N
o.

C
ontrol block/data

D
escription

R
elated data

• D
eterm

ines the output of the IF
S

W
 output port and controls the m

uting function.

D
ata =

 0: R
eceive m

ode

=
 1: M

uted

(4)

M
ute control data

IF
S

W

C
ontinued on next page.

D
O

C
2

D
O

C
1

D
O

C
0

D
O

 pin state

0
0

0
O

pen

0
0

1
Low

 w
hen the unlocked state is detected

0
1

0
end-U

C
 (S

ee the section indicated w
ith the asterisk (*) below

.)

0
1

1
O

pen

1
0

0
O

pen

1
0

1
O

pen

1
1

0
Low

 w
hen stereo detected

1
1

1
O

pen

(6)

D
O

 pin control data

D
O

C
0

D
O

C
1

D
O

C
2

• D
eterm

ines the output of the D
O

 pin.

(1) If the end-U
C

 setting is used, the D
O

 pin w
ill autom

atically go to the open state w
hen an

IF
 count operation starts (C

T
E

 transitions from
 0 to 1).

(2) W
hen the IF

 counter m
easurem

ent com
pletes, the D

O
 pin goes low

 and it becom
es

possible to check for the count com
pleted state.

(3) T
he D

O
 pin goes to the open state w

hen serial data I/O
 is perform

ed (w
hen the C

E
 pin is

high).

N
ote: T

he D
O

 pin goes to the open state during the data input period (IN
1 and IN

2 m
odes

w
hen C

E
 is high), regardless of the values of the D

O
 pin control data (D

O
C

0:2). D
uring

the data output period (O
U

T
 m

ode w
hen C

E
 is high), the D

O
 pin outputs the content of

the internal D
O

 serial data in synchronization w
ith the C

L signal, regardless of the
values of the D

O
 pin control data (D

O
C

0:2).

U
L0, U

L1

C
T

E

• D
eterm

ines the output of the B
D

S
W

 output port and sw
itches the reception band.

D
ata =

 0: A
M

=
 1: F

M
(5)

F
M

/A
M

 band sw
itching

control data

B
D

S
W

• T
he open state is selected after the pow

er on reset.

N
ote: end-U

C
: T

he IF
 counter m

easurem
ent com

plete check.

➂
 C

E
 : H

I

D
O

 p
in

➀
 C

o
u

n
t sta

rt
➁

 C
o

u
n

t e
n

d

• P
hase error (ø

E
) detection w

idth selection data used for P
LL lock state discrim

ination.

T
he unlocked state is recognized w

hen a phase error in excess of the specified detection
w

idth occurs.
(7)

U
nlock detection data

U
L0, U

L1

U
L1

U
L0

ø
E

 detection w
idth

D
etection output

0
0

S
topped

O
pen

0
1

0
D

irectly outputs ø
E

1
*

±
6.67 µ

E
xtends ø

E
 by 1 to 2 m

s

N
ote: W

hen the unlocked state is detected, the D
O

 pin goes low
 and U

L in the serial data
output w

ill be 0.

D
O

C
0

D
O

C
1

D
O

C
2



N
o. 6903-7/14

L
V

23000M

C
ontinued from

 preceding page.

N
o.

C
ontrol block/data

D
escription

R
elated data

• C
ontrols the phase com

parator dead band.

(8)

P
hase com

parator 
control data

D
Z

0, D
Z

1

(12)

IC
 test data

T
E

S
T

0 toT
E

S
T

2

• S
ets the outputs from

 the B
O

1 and B
O

2 output ports.

D
ata =

 0: O
pen

=
 1: Low

• IC
 test data

T
E

S
T

0

T
E

S
T

1         A
ll bits m

ust be set to 0.

T
E

S
T

2

A
ll these bits are set to 0 after the pow

er on reset.

(9)

O
utput port data

B
O

1, B
O

2

If deadlock occurs due to V
C

O
 oscillation w

hen the V
C

O
 control voltage (V

tune) is 0 V
, the

deadlock can be released by setting the charge pum
p output low

 and setting V
tune to V

C
C .

(T
his is referred to as a deadlock clear circuit.)

• D
eterm

ines the outputs of the S
D

C
0 and S

D
C

1 ports and sets the S
D

 sensitivity.

(15)

(16)

S
D

 sensitivity 
adjustm

ent data

S
D

C
0

S
D

C
1

D
Z

1
D

Z
0

D
ead band m

ode

0
0

D
Z

A

0
1

D
Z

B

1
0

D
Z

C

1
1

D
Z

D

D
ead band w

idths: D
Z

A
 <

 D
Z

B
 <

 D
Z

C
 <

 D
Z

D

• F
orcibly controls the state of the charge pum

p output.

D
LC

C
harge pum

p output

0
N

orm
al operation

1
F

orced to the low
 level.

(10)

C
harge pum

p 
control data

D
LC

• T
h

is b
it sh

o
u

ld
 n

o
rm

a
lly b

e
 se

t to
 1

. H
o

w
e

ve
r, se

ttin
g

 th
is b

it to
 0

 se
ts th

e
 d

e
vice

 to
d

e
g

ra
d

e
d

 in
p

u
t se

n
sitivity m

o
d

e
, a

n
d

 th
e

 in
p

u
t se

n
sitivity is re

d
u

ce
d

 b
y a

b
o

u
t 1

0
 to

 
30 m

V
 rm

s.
(11)

IF
S

(13)
D

N
C

• T
his bit m

ust be set to 0.

(14)

F
orced m

ono 
control data

S
T

S
W

• D
eterm

ines the output of the S
T

S
W

 output port and controls the forced stereo function.

D
ata =

 0: M
ono

=
 1: S

tereo

S
D

C
0

S
D

C
1

S
D

 sensitivity (typ)

0
0

42 dB
µV

0
1

45 dB
µV

1
0

51 dB
µV

1
1

56 dB
µV
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S
tru

ctu
re o

f th
e D

O
 C

o
n

tro
l D

ata (S
erial O

u
tp

u
t D

ata)

(1) O
U

T
 m

ode

STIND 

SDIND 

0 

UL 

C19 

C18 

C17 

C16 

C15 

C14 

C13 

C12 

C11 

C10 

C9 

C8 

C7 

C6 

C5 

C4 

C3 

C2 

C1 

C0 

 0
 1

 0
 1

 0
 1

 0
  0

 
D

I
 

(1)IN-PORT

(3)IF-CTR

D
O

 

D
O

 O
u

tp
u

t D
ata

N
o.

C
ontrol block/data

D
escription

R
elated data

• Indicates the states of the stereo and S
D

 indicators at the point latched.

T
he data is latched at the point the devices goes to data output m

ode (O
U

T
 m

ode).

S
T

IN
D

 ←
S

tereo indicator state: 0: S
T

 on, 1: S
T

 off

S
D

IN
C

 ←
S

D
 indicator state: 0: S

D
 on, 1: S

D
 off

(1)

S
tereo indicator

S
D

 indicator

C
ontrol data

S
T

IN
D

, S
D

IN
D

• Indicates the state of the unlock detection circuit at the point latched.

U
L ←

0: U
nlocked

1: Locked or detection stopped m
ode.

(2)

P
LL unlocked data

U
L

• Indicates the content of the IF
 counter (20-bit binary counter) at the point latched.

C
19 ←

M
S

B
  of the binary counter

C
0 ←

LS
B

  of the binary counter

(3)

IF
 counter

B
inary counter

C
19 to C

0

U
L0

U
L1

C
T

E

G
T

0

G
T

1

A
ddress
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S
erial D

ata In
p

u
t (IN

1 / IN
2) tS

U , tH
D ,tE

L ,tE
S ,tE

H
 ≥

0.75µ
s, tL

C
< 0.75µ

s

(1) C
L

: N
orm

ally high

tLC

tE
H

tE
S

tE
L

tH
D

tS
U

R
3

R
2

R
1

P
3

P
2

P
1

P
0

A
3

A
2

A
1

A
0

B
3

B
2

B
1

B
0

R
0

D
I

Internal 
data C

E

C
L

(2) C
L

: N
orm

ally low

tLC

tE
H

tE
S

tE
L

tH
D

tS
U

R
3

R
2

R
1

P
3

P
2

P
1

P
0

A
3

A
2

A
1

A
0

B
3

B
2

B
1

B
0

R
0

D
I

Internal
data C

E

C
L

S
erial D

ata O
u

tp
u

t (O
U

T
) tS

U , tH
D ,tE

L ,tE
S ,tE

H
 ≥

0.75µ
s, tD

C , tD
H

< 0.35µ
s

(1) C
L

: N
orm

ally high

D
O

tD
C

tD
C

tD
H

tE
H

tE
S

tE
L

tH
D

tS
U

U
L

I1
I2

A
3

A
2

A
1

A
0

B
3

B
2

B
1

B
0

C
0

C
1

C
2

C
3

D
I

C
E

C
L

(2) C
L

: N
orm

ally low

D
O

tD
C

tD
C

tD
H

tE
H

tE
S

tE
L

tH
D

tS
U

I1
I2

U
L

A
3

A
2

A
1

A
0

B
3

B
2

B
1

B
0

C
0

C
1

C
2

C
3

D
I

C
E

C
L

N
ote: S

ince the D
O

 pin is an n-channel open-drain output, the data transition tim
es (tD

C
and tD

H ) depend on the value of the pull-up resistor and the printed
circuit board capacitance.
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S
erial D

ata T
im

in
g

tC
L

tE
H

tE
S

tH
D

tS
U

tD
C

tD
C

tLC

O
ld

N
ew

tD
H

tE
L

tC
H

V
IH

V
IH

V
IH

V
IH

V
IH

V
IH

V
IL

V
IL

V
IL

V
IL

V
IL

V
IL

D
O

Internal 
data latch

C
L

D
I

C
E

<
<

W
hen C

L
 Stops at the L

ow
 L

evel>
>

D
O

C
L

D
I

C
E

Internal 
data latch

tC
L

tH
D

tS
U

tC
H

V
IH

V
IH

V
IHV

IL

V
IL

V
IL

tE
StD
C

tE
L V

IH

V
IH

V
IL

tE
H

tLCO
ld

N
ew

tD
H

V
IH

V
IL

<
<

W
hen C

L
 Stops at the H

igh L
evel>

>

P
aram

eter
S

ym
bol

P
ins

C
onditions

R
atings

U
nit

m
in

typ
m

ax

D
ata setup tim

e
tS

U
D

I, C
L

0.75
µs

D
ata hold tim

e
tH

D
D

I, C
L

0.75
µs

C
lock low

-level tim
e

tC
L

C
L

0.75
µs

C
lock high-level tim

e
tC

H
C

L
0.75

µs

C
E

 w
ait tim

e
tE

L
C

E
, C

L
0.75

µs

C
E

 setup tim
e

tE
S

C
E

, C
L

0.75
µs

C
E

 hold tim
e

tE
H

C
E

, C
L

0.75
µs

D
ata latch transition tim

e
tLC

0.75
µs

D
ata output tim

e
tD

C
D

O
, C

L
These tim

es depend on the value of the pull-up
0.35

µs
tD

H
D

O
, C

E
resistors and the printed circuit board capacitances.
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32 31 30 29 28 27 25 24 23 222633

5 6 8 9 10 11 12 13 14 154 

10.7MHz  

Vcc  

7  

450kHz  

R- OUT L- OUT 

21 20 19

181716

3536 34

1 2 3 

AM ANT 

AM
 

 L
ow

-c
ut

VDD 

+B 

B.P.F  

UNLOCK 
DETECTOR 

PHASE DETECTOR 
CHARGE PUMP 

CCB 
I/F  

POWER ON 
RESET 

REFERENCE 
DEVIDER 

DATA SHIFT REGISTOR 

LATCH 

VDD 

VSS 

PROGRAMMABLE 
DIVIDER  

SWALLOW 
COUNTER 

UNIVERSAL 
COUNTER 

MUTE 

IF  
BUFFER 

TRIG ST SW VCO 

FF 

FF 

FF PHASE 
COMP 

DECODER 

FM 
RF 

FM 
MIX 

FM 
OSC 

FM 
IF  

FM 
S- METER 

OSC 
BUFFER 

AM 
DET 

AM 
RF 

AM 
MIX 

AM 
OSC 

AM 
IF  

FM 
DET 

AGC 
PILOT  

DET 

ST 

GND2 

VCC1 

VCC2 

GND 1 REG 

SD 

LPF 

MICROCONTROLLER



N
o. 6903-12/14

L
V

23000M

L
V

23000M
 T

est C
ircu

it D
iag

ram
 

36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19

FM
RF IN GND2 FM

RF OUT Vcc2 FM
OSC

AM
OSC BO2 A-OUTBO1 A-IN PD AGC AM

LOW CUT
DET
OUT

MPX
IN VDD X-OUT X-IN

SVC383

SV
C

20
1

FM
 O

SC

8p

0.047µ

1000p10

10

16p

0.01µ

0.
01

µ

1k 1k

Vt=8V

5.1k

0.33µ

4.7k +22µ

+

4.7µ

0.
01

µ

10k

+

V DD =3.0V

10p 10p

CFV-206

0.
04

7µ

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

AM
RF IN REG FM

MIX GND1 AM
MIX Vcc1 AM

IF IN
FM

IF IN P-DET P-COMP FM
DET L-OUT R-OUT VSS CE DI CL DO

0.047µ

SA
-1

64

0.047µ 100µ

SF
U

45
0B

SF
E1

0.
7 

M
A5

+

1µ 4.7µ

+

+

3.3k

C
D

A1
0.

7 
M

G
1

0.01µ 0.01µ

1µ

Vcc=5.0V

51k

VDD

L-OUT R-OUT

100µ

0.1µ

+

FM IF IN
0.047µ

300

51

10µ
+

AM ANT

0.047µ

39m
51

SA
-1

81

10
0k

390p

33k

100k33
0p

51k 51k10
p

1000p

FM
 R

F

33k

0.047µ

33k

B.P.FFM IN
GFWB3

SV
C

20
1

SW1
SW2 SW3

SW4SW5SW6SW7SW8SW9SW10
10k

MICROCONTROLLER
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--80

--70

--60

--50

--40

--30

--20

--10 0

--90

--70

--80

--60

--50

--40

--30

--20

--10 0

V
C

C
=

5V
V

D
D

=
3V

fc=
83M

H
z

fm
=

1kH
z

22.5kH
zdev

A
M

=
30%

m
od

V
C

C
=

5V
V

D
D

=
3V

fc=
83M

H
z

fm
=

1kH
z

V
C

C
=

5V
V

D
D

=
3V

fc=
1000kH

z
fm

=
1kH

z
30%

m
od

V
C

C
=

5V
V

D
D

=
3V

fc=
1000kH

z
fm

=
1kH

z

75kH
z

22.5kH
z

T
H

D
(22.5kH

z)

T
H

D
(75kH

z)

V
SM

F
M

 characteristics

A
M

 characteristics

F
M

 characteristics

A
M

 characteristics

Output — dBm

Input —
 dB

µ
V

 E
M

F
Input —

 dB
µ

V
 E

M
F

Input —
 dB

µ
V

Input —
 dB

µ
V

Output — dBm

S-meter voltage, VSM — V, 
Total harmonic distortion, THD — %

VAGC — V,
 Total harmonic distortion,THD — %



PS N
o. 6903-14/14

L
V

23000M

T
h

is ca
ta

lo
g
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ro

vid
e

s in
fo

rm
a

tio
n

 a
s o

f Ju
n

e
, 2

0
0

1
. S

p
e

cifica
tio

n
s a

n
d

 in
fo

rm
a

tio
n

 h
e

re
in

 a
re

 su
b

je
ct to

ch
a

n
g

e
 w

ith
o

u
t n

o
tice

.

S
pecifications of any and all S

A
N

Y
O

 products described or contained herein stipulate the perform
ance,

characteristics,
and functions of the described products in the independent state,

and are not guarantees
of the perform

ance, characteristics, and functions of the described products as m
ounted in the custom

er’s
products or equipm

ent. T
o verify sym

ptom
s and states that cannot be evaluated in an independent device,

the custom
er should alw

ays evaluate and test devices m
ounted in the custom

er’s products or equipm
ent.

S
A

N
Y

O
 E

lectric C
o., Ltd. strives to supply high-quality high-reliability products. H

ow
ever, any and all

sem
iconductor products fail w

ith som
e probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger hum
an lives, that could give rise to sm

oke or fire,
or that could cause dam

age to other property. W
hen designing equipm

ent, adopt safety m
easures so

that these kinds of accidents or events cannot occur. S
uch m

easures include but are not lim
ited to protective

circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all S
A

N
Y

O
 products (including technical data, services) described or contained

herein are controlled under any of applicable local export control law
s and regulations, such products m

ust
not be exported w

ithout obtaining the export license from
 the authorities concerned in accordance w

ith the
above law

.

N
o part of this publication m

ay be reproduced or transm
itted in any form

 or by any m
eans, electronic or

m
e

ch
a

n
ica

l, in
clu

d
in

g
 p

h
o

to
co

p
yin

g
 a

n
d

 re
co

rd
in

g
, o

r a
n

y in
fo

rm
a

tio
n

 sto
ra

g
e

 o
r re

trie
va

l syste
m

,
or otherw

ise, w
ithout the prior w

ritten perm
ission of S

A
N

Y
O

 E
lectric C

o., Ltd.

A
n

y a
n

d
 a

ll in
fo

rm
a

tio
n

 d
e

scrib
e

d
 o

r co
n

ta
in

e
d

 h
e

re
in

 a
re

 su
b

je
ct to

 ch
a

n
g

e
 w

ith
o

u
t n

o
tice

 d
u

e
 to

product/technology im
provem

ent, etc. W
hen designing equipm

ent, refer to the “D
elivery S

pecification”
for the S

A
N

Y
O

 product that you intend to use.

In
fo

rm
a

tio
n

 (in
clu

d
in

g
 circu

it d
ia

g
ra

m
s a

n
d

 circu
it p

a
ra

m
e

te
rs) h

e
re

in
 is fo

r e
xa

m
p

le
 o

n
ly; it is n

o
t

gu
aranteed for volum

e production. S
A

N
Y

O
 believes inform

ation herein is accurate and reliable, but
no guarantees are m

ade or im
plied regarding its use or any infringem

ents of intellectual property rights
or other rights of third parties.


