
L J R C : NJM2237 

ANl/FNI RADIO 

• GENERAL DESCRIPTION 
The N J M 2 2 3 7 is monol i th ic integrated circuit in a 20-lead dual in-

l ine plastic package des igned fo r use in 3 -6V protable A M / F M radio 
receivers . 

T h e f u n c t i o n s i n c o r p o r a t e d a re A M R F a m p l i f i e r , A M m i x e r , 
F M / A M IF ampl i f ier , F M / A M detecter , A M A G C circuit Aud io P o w e r 
ampl i f i e r . 

• FEATURES 
• Wide Operating Voltage (] .8 — 6.0V) 
• Very Simple DC switching of FM/AM 
• High AM signal handling 
• 4 0 speaker direct drive 
• Low tweet 
• Most suitable to use with NJM2236 
• Package Outline D1P20 
• Bipolar Technology 

PACKAGE OUTLINE 

HJM2237D 

• BLOCK DIAGRAM 

•o V* 

(note) Dotted line shws V* =4.5V 
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NJM2237 

• ABSOLUTE MAXIMUM RATINGS (Ta=25 lC) 

P A R A M E T E R S Y M B O L R A T I N G S UNIT: 

Supply Voltage v + 8 V 

Output Current Ioipcak) 550 m A 

Power Dissipation PD 1.2 W 

Operat ing Tempera tu re Range Topr - 2 0 - 7 5 1C 

Storage Tempera ture Range Tsie - 4 0 - 1 2 5 °C 

• ELECTRICAL CHARACTERISTICS 
C V* =3V, Ta=25°C, FM: f = I 0 . 7 M H z , A f = 2 2 . 5 k H z dev. , f m = l k H z 

A M : f = l M H z , M o d = 3 0 % , f m = l k H z Unless o therwise no ted) 

C H A R A C T E R I S T I C S SYMBOLS T E S T C O N D I T I O N S M1N. T Y P . M A X . U N I T 

Operat ing Current 
I c c ( F M ) V | N = 0 — 15 20 

m A Operat ing Current 
I c e ( A M ) V | N = 0 — 15 20 

m A 

F 

M 

— 3 d B L i m i t i n g S e n s i t i v i t y ViN( l im) — 36 42 dB/I 

F 

M 

D e t e c t i o n O u t p u t V o l t a g e V o d VI N = 8 0 d B ^ 22 31 4 4 m V r m s 
F 

M 

S i g n a l t o N o i s e R a t i o S / N V, N = 80dB iu — 70 — d B 

F 

M 
T o t a l H a r m o n i c D i s t o r t i o n T H D V,N = 8 0 d B ^ — 0.3 — % 

F 

M 

A m R e j e c t i o n R a t i o A M R VIN = 8 0 d B ^ — 33 — d B 

A 

M 

V o l t a g e G a i n G v V | N = 3 0 d B A 5 11 17 m V r m s 

A 

M 

D e t e c t i o n O u t p u t V o l t a g e V O D . VIN —66dBju 22 31 4 4 m V r m s 

A 

M 

S i g n a l t o N o i s e R a t i o S / N VIN = 66dB/ / — 46 — d B A 

M T o t a l H a r m o n i c D i s t o r t i o n 
T H D 1 VI N = 66dBAI — 1.5 — 

0 / To 

A 

M T o t a l H a r m o n i c D i s t o r t i o n 

T H D 2 VIN— 106dB/* — 4 .0 — 

0 / To 

A 

M 

L o c a l O S C S t o p V o l t a g e VSTOP V o s c - 6 d B — 1.0 1.5 V 

P 

W 

V o l t a g e G a i n G v f = 1kHz , R L = 4 0 37 4 0 4 3 d B 

P 

W 

O u t p u t P o w e r 

P o o l f = 1kHz , RL=4a T H D = 1 0 % 180 220 — 

m W 
P 

W 

O u t p u t P o w e r 

P O D 2 
V* —4.5V 

f = l k H z , R L = 4 n , T H D = 1 0 % 
— 500 — 

m W 
P 

W 
T o t a l H a r m o n i c D i s t o r t i o n T H D l " = l k H z , R L = 4 n , P o = 5 0 m W — 0.5 20 0/ To 

P 

W 

O u t p u t N o i s e V o l t a g e V N O 

R o = 1 0 k n , R L = 4 n 

B W = 3 0 H z ~ 2 0 k H z 
— 0.18 — m V r m s 
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NJM2237 

• TERMINAL VOLTAGE AT NO SIGNAL ( v* =3V, Ta=25°C) 

CHARACTERISTICS TYPICAL VALUE. 
SYMBOLS UNIT> SYMBOLS UNIT> 

PIN NO FUNCTION AT AM AT FM 

1 G N D V, 0 0 V 
2 FM IF IN V2 2.4 2.0 V 
3 F M / A M Switch V3 0 2.0 V 
4 FM D E T V4 2.9 2.9 V 
5 D E T O U T v 5 0.4 0.7 V 
6 PW IN V(, 0 0 V 
7 PW Bipass v 7 0.6 0.6 V 
8 PW G N D Vs 0 0 V 
9 PW O U T v., 1.5 1.5 V 
10 PW Bootstrap Vio 2.8 2.8 V 
II V* 1 Vn 3.0 3.0 V 
12 A G C I V,2 0.6 0 V 
13 A G C 2 V13 0.6 0 V 
14 AM D E T V14 0 0 V 
15 AM Bipass V15 1.3 0 V 
16 A M IF IN Vir, 1.3 0 V 
17 AM Osc V|7 2.9 2.9 V 
18 V*2 V1H 2.9 2.9 V 

19 AM MIX O U T V,9 2.9 2.9 V 
20 AM R F IN V20 2.9 2.9 V 

• TEST CIRCUIT 

30 n V * = 3 V 
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NJM2237 

• TEST CIRCUIT COIL DATA 

COIL NO. Fo Qo TURNS Co BOTTOM VIEW 

Ti : FM I F T 

(MIX OUT) 

455kHz 

® - ® 
80 

® - @ 60T 

® - ( D 16T 

Wire : 0.09 mm$ UEW 

SUMIDA 

2 1 5 0 - 2 1 7 3 - 3 0 2 

1500pF mc 
V J 

Bottom View 

T 2 : AM O S C 796kHz 125 

® - ( D 15T 

(2)—(3) 89 T ' 

Wire : 0.06 mm ̂  UEW 

SUMIDA 

2157 —2239 —213A 

-

® — 3 ® 

© — 5 

i O — 3 © ^ ) 

Bottom View 

T 3 : AM DET 455 kHz 

® - ® 
105 

® - ( D 127T 

Wire : 0.06mm0 UEW 

SUMIDA 

2 1 5 0 - 2 0 8 3 - 0 6 1 

® - ® 
330 pF 

© f i 

q-Lo ® 
V J 

Bottom View 

T 4 : FM DET 10.7MHz 

® ~ ® 
100 

® - ® 10T 

Wire : O.I2mm0 U E W 

SUMIDA , 

2 1 5 3 - 4 0 9 5 - 3 3 1 

150pF 
© - r ^ © 

© t B 
© 

V 
Bottom View 

4 - 6 8 New fopon Radio Co.,JM. 



NJNI2237 

• INPUT OUTPUT IMPEDANCE 

CHARACTERISTIC SYMBOL CIRCUIT 
TEST_ 

CONDITION 
'TYP. UNIT 

Pin 2 Input Impedance ( F M ) 
RlN2 
ClN2 

1 f = 1 0 . 7 M H z 
4 .6 
5 .0 

kf l 
p F 

Pin 20 Input Impedance ( A M ) RIN20 
ClN20 

2 f = l M H z 
20 
11 

k n 
p F 

Pin 16 Input Impedance ( A M ) 
RlN16 
ClN16 

3 f=455kHz 
6 

3 .7 
k n 
p F 

Pin 19 Outpu t Impedance ( A M ) 
Roi9 
Coi9 

4 f=455kHz 
2 .5 
5 .5 

kfl 
p F 

Pin 14 Output Impedance ( A M ) 
R o n 
C o n 

5 f=455kHz 
100 
5 .0 

k n 
p F 

• TEST CIRCUIT 1 (Pin 2 FM Input Resistance, Capacitance) 

• TEST CIRCUIT 2 (Pin 20 AM Input Resistance, Capacitance) 
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NJW12237 

• TEST CIRCUIT 3 (Pin 16 AM IF Input Resistance, Capacitance) 

• TEST CIRCUIT 4 (Pin 19 AM Mix Output Resistance, Capacitance)' 

• TEST CIRCUIT 5 (Pill 14 AM DET Output Resistance, Capacitance) 
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NJM2237 

• NOTES 
1. The f requency character is t ics at A M a n d FM m o d e 

The o u t p u t impedance of p in5 ( R o 5 ) and external capac i to r C I 
dec ide f requency character is t ics . 

The va lue of Ro5 t u rn s to 10kf2 at A M m o d e and 5 k Q at F M 
m o d e . 

Accord ing ly shou ld cons ide r above , t r im CI to get p rope r 
f r equency response . 

Besides s h o u l d design the loca t ion of C I closer to p in l ( G N D ) 
t o get low tweet. 

2. L o a d i n g speaker 
R e c o m m e n d to connec t the speaker between p in l 1 ( V*) and pin 10 ( b o o t s t r a p ) at V* = 3 V for better low s u p p l y t o 

vo l tage o p e r a t i o n . 
When Vcc is a b o v e 4.5V, r ecommend the speaker connec t ion between pin9 ( P W O U T ) and ( G N D ) t h r o u g h a c o u p l i n g 

c a p a c i t o r . 

3. T e r m i n a t i o n to the p o w e r stage 
T h e a u d i o signal of o u t p u t p in5 includes carr ier c o m p o n e n t sl ightly, the re fore a capac i to r between p in6 a n d G N D 

h a v e to be connec ted to decrease car r ier c o m p o n e n t . 

4. Supp ly vol tage s t a r t -up 
T h e s u p p l y vol tage of r a d i o c i rcui t b lock shou ld not start u p before p o w e r s tage s ta r t -up . 

AF OUT 

y^j— 
Ro5 

AM 10 Ml 
FM 5 ltfl 

- 0 -

Ci 
FM IN 
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NJM2237 

TYPICAL CHARACTERISTICS 

Operating Current vs. Operating Voltage 
< V , N = 0 ) 

3 S 15 
w oil 
OO '55 

•S O 
2 Z 10 
GJ — 
Q. O 

LEE 5 

( m A ) 

Operating Vol tage V4 

AN 

FM 

/ 
; 

9 

5 

( V ) 

- 2 0 

5 £ 

A M R " 6 0 

VOD <dB> S / N 
(dB) (dB) 

- 8 0 

V O D , A M R , S / N , T H D VS. V,N 

/ V IN 

/ \ / 
n \ / \ \ \Ky 

\ 
v \ N 

V T H D 

40 60 

Inpu t Vol tage V,N (dB/ / ) 

V 0 D , S / N , V O D , S / N , T H D - V , 

Inpu t Vol tage V i N (dB/ ; ) 

VO D , T H D vs. V* 

VOD 

- T H D . . 

1 2 3 4 5 

Operating Vol tage V* (V) 

S - - 2 0 

Q 

V O D 

(dB) 

- 6 0 

VOD, T H D vs. V* 

1 
/ 1 V( 1) i ;; 
1 

1 

Operating Vol tage V* (V) 

60 

40 

s <u 
Q 

20 
Q 

VOD • VOD 10 

(dB) (dB) 

0 

V 0 D , V I N ( l i m ) v s . T a 

D (A 
H = L — 1 

D (A 
H = L fc= 

Vol) (FM 

\ | 
s s 

- 4 0 - 2 0 20 40 60 

A m b i e n t T e m p e r a t u r e T a ( °C) 
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NJM2237 

TYPICAL CHARACTERISTICS 

Operating Current vs. Temperature 
( V * = 3 V , V,N = 0) 

(J Si an 'isi 
~ o 
2 Z a) a. •o 
Icc 

(mA) 

F! \ 
R 1 
/ u 

- 4 0 - 2 0 0 20 40 60 80 

Ambien t Tempera tu re T a (°C) 

Total Harmonic Distortion vs. Output Power 
( V* = 3 V , f = l k H z ) 

10 30 

Outpu t Power 

1,000 

Total Harmonic Distortion vs. Output Power 
( V* = 4 . 5 V , f = IkHz) 

S 
sj 

I 

I s o 
H 

T H D 

(%) 0.2 

1 
1 / 

RL a 

R L = 4 U 
• — 

R L = = 8 ( 2 
1 1 

10 30 100 

Outpu t Power Pou t ( m W ) 

300 1,000 

Total Harmonic Distortion vs. Output Power 
( v . = 4 . 5 V , R l = 4Q) 

S 
a x 
o 
I -

T H D 

(« ) 

—1 i 1 [ 
10k Hz / / 10k Hz / 

f = = 10 >H 7. 

i — 1 kHz 

10 30 100 300 1,000 

Outpu t P o w e r Pou t ( m W ) 

Total Harmonic Distortion vs. Output Power 
( V * = 3 V , RU = 4Q) 

3 10 30 100 300 1,000 

Outpu t Power Pou t ( m W ) 

Total Harmonic Distortion vs. Frequency 
( V* = 3 V , V o = 4 5 0 m V r m s ) 

E 

X 1 

| 0.5 

T H D 

w 0.2 
0.1 

7 

Frequency f (kHz) 
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NJNI2237 

TYPICAL CHARACTERISTICS 

Power Dissipation vs. Output Power 
( f = I kHz, R L = 8 Q ) 

500 

J 400 
ta 

o 200 
a. 

P D 100 

( R A W ) 

0 

V* = 6"\ 

/ 1 V 4.5 V 1 
( V 3 V 

r r 

0 100 200 300 400 500 600 700 

O u t p u t P o w e r P o u t ( m W ) 

700 

c 600 

a 500 

® 400 
u > 

£ 300 

P o 200 

( m W ) 

100 

0 

Power Dissipation vs. Output Power 
( f = I kHz , R l = 4 Q ) 

* = 6 V 

/ 
/ } 

4. 5 V / V* = 4. 5 V 

I 
/ 

V •3' / V •3' 

/ \ 
0 100 200 300 400 500 600 700 800 

O u t p u t Powe r P o u t ( m W ) 

Output Power vs. Operating Voltage 
( f = l k H z , T H D = I O % , R l = 4CJ) 

/ 
/ / 

/ 
/ 

/ 

Total Harmonic Distortion vs. Temperature 
( V — 3V, f = 1kHz, R L —4Q) 

t 
o 

Q 

H 

T H D 

(%) 

Operating V o l t a g e V* (V) 

-40 - 2 0 0 20 40 60 80 100 

A m b i e n t T e m p e r a t u r e T a (°C) 

Power Dissipation vs. Temperature 

\ 

\ \ V 
\ s 

0 40 80 120 160 

A m b i e n t T e m p e r a t u r e T a ( °C) 
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NJM2237 

• FM/AM RADIO APPLICATION CIRCUIT 

BPW B5 
[bITF! Y ' Y ' V ' Y 

I f f 

NJM2236AL 

4Q5 0 6 C J 7 O 8 

1000PF 

LI 

22pF 32 PF i 

100 

4=0.022/<F i 0.022//F 
4r 

15pF 
L2 

r.TV. 

L3 
* 1 
/ T 2 

2kO 

O (V © 

lOpF 

H&. T3 

s l i T 3 2 I 4 . ¥ 

V+ = 3 V 
-o 

\imtiF 

& © a> gj) 

NJM2237D 

O 

1% 
W 

j-—w^— 

. C.F. 
i s o n 

X CM CN 

TU © © ® © 0® 
W 

S P 
R L = 4 0 

I , ! ^ 

3 i n | i SVEi iSJ 

T4 ^ 

470 juF 

o 

FM o. AM 
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NJNI2237 

• FM/AM RADIO APPLICATION CIRCUIT 

COIL NO. Fo Qi) TURNS Co BOTTOM VIEW 

Li : R F Coi l 100MHz 100 

0.7mmji 2 j T 
( Japan Band) 
S U M 1 D A ' 
0 2 9 5 - 0 5 7 

22 pF 

(ext.) 7 mm 

o r x 
Ferrite C o r e ' 

U • OSC 

Coi l 

100 MHz 100 

0.7mmjS 2 j T 

( Japan Band) 
S U M I D A 1 

0295-056 

30pF 

(ext.) 
A 

o 
r 
x 

Ferrite Core 

L 3 : AM ANT 796 kHz 

® - © 
200 

® - @ 100 T 

L=600/<H 

( D - © 17 T 

Wire : 4/0.07mm UATC 

Core : 10mmjSX80mm 

M I T U M I 

Y I - 7 1 6 0 - 1 

n n n n m 

© © © ® 
GND V.C. V* 20 P'n 

10 ir A 
© © © o o © 

BOTTOM VIEW 

L„ : AM O S C 796 kHz 125 

© - © 15 T 

© - ® 89 T 

Wire - : 0.06mmji UEW 

S U M I D A ' 

2157 —2239 —213A 

BOTTOM VIEW 
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NJM2237 

COIL NO. Fo Qo TURNS Co BOTTOM VIEW 

T . : FM I F T 

10.7MHz 

® ~ ® 
90 

® - ® 11T 

® - © 2 T 

Wire • 0.12mmji UEW 

S U M I D A 

2 1 5 3 - 4 1 4 - 0 4 1 

® - ® 
82pF 

V* 

6 pin 
v J 

GND 

C.F. 

T 2 : AM I F T 

4 55kHz 

® " ® 
80 

® ~ ® 60 T 

® ~ ® 16 T 

Wire : 0.09mms« UEW 

S U M I D A 

2 1 5 0 - 2 1 7 3 - 3 0 2 

1500pF 

19 pin 

V* 

0 - 1 
© -

V > 

16. pin 

GND 

T s : AM D E T 

455kHz 

® - ® 
105 

® - @ 127 T 

Wire : 0.06mms« UEW 

S U M I D A 1 

2 1 5 0 - 2 0 8 3 - 0 6 1 

® - ® 
3330pF 

14 pin 

GND 

0 f i 

V 

T i : FM DET 

10.7MHz 

® - ® 
100 

® - ® 10 T 

Wire : 0.12mmj« UEW 

S U M I D A ' 

2 1 5 3 - 4 0 9 5 - 3 3 1 

150pF 

V* 

4 pin 

0 

0 t 2 © - J - 3 © 
V y 
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NJM2237 

M E M O 

[CAUTION] 
The specifications on this databook are only 

given for information , without any guarantee 
as regards either mistakes or omissions. The 
application circuits in this databook are 
described only to show representative usages 
of the product and not intended for the 
guarantee or permission of any right including 
the industrial rights. 
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