
NJM2232A 

FM IF W I T H LOG AMPLIFIER 

• CONNECTION DIAGRAM 
T h e N J M 2 2 3 2 A is h i g h p r e c i s i o n F M I F I C w i t h l o g a m p l i f i e r , 

d e s i g n e d t o b e u s e d f o r h a n d y t y p e w i r e l e s s a p p a r a t u s . 

T h e N J M 2 2 3 2 A i n c l u d e s in o n e c h i p o f I C , a t e a c h b l o c k , t h e . 

m i x e r , loca l o s c i l l a t o r l im i t t e r , l o g a m p l i f i e r , F M d e t e c t o r , a n d s o o n , 

w i t h w h i c h .set u p t h e I F b l o c k o f h a n d y t y p e w i r e l e s s a p p a r a t u s tha t 

r e q u i r e s h i g h p r e c i s i o n e l e c t r o n i c d e t e c t i o n . 

• FEATURES 
• RSSI features are excellent 

Linearity ± l d B 

Dynamic Range 90dB 

Tempera tu re ± 2dB 

• Low power dissipation (Vcc=6V) 5 .2mA typ. 

• Operat ing voltage 5 ~ 9 V 

• Package Outl ine D M P 2 4 

• Bipolar Techno logy 

• RECOMMENDED OPERATIONAL CONDITION 
• Operat ing Vol tage V + 5 . 0 - 9 . 0 V 

• APPLICATION 
• A u t o m o b i l e t e l e p h o n e 

• C o d e l e s s T e l e p h o n e 

• M C A 

• C e l l e r R a d i o 

• Bus iness W i r e l e s s a p p a r a t u s 

• V a r i o u s m e a s u r i n g u n i t s 

PACKAGE OUTLINE 

NIM2232AM 

BLOCK DIAGRAM 

AGND 

NJM2232AM 
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NJM2232A 

• TERMINAL EXPLANATION 

P I N S Y M B O L Func t ion 

1 V c c Supply Voltage Input o r I F - A M P I . R S S I and Reference 
2 I F IN l F - A M P l ( L i m i t t e r Amp. ) Signal Input . 

3 G N D G r o u n d of 1F-AMP1.RSSI and Reference 

4 E X T . CI Capac i to r Connect ion Te rmina l l (L imi t t e r A m p . A C Decoupl ing) 

5 E X T . C 2 Capac i to r Connect ion Termina l2 (Limit ter A m p . A C Decoupl ing) 

6 D E C 1 Reference Decoupl ing Capac i to r 1 

7 F I L T IN Filler Input between I F - A M P 1 and I F - A M P 2 

8 D E C 2 Reference Decoupl ing Capac i to r2 

9 E X T . C 3 Capac i to r Connect ion TerminaI3 (Limit ter A m p . A C Decoupl ing) 

10 A G N D G r o u n d of I F - A M P 2 and RSSI 

II I F O U T IF-AMP2(Limi t t e r Amp. ) Signal O u t p u t 

12 A V c c Supply Voltage Input of I F - A M P 2 and RSSI 

13 RSSI RSSI Input 

14 C V c c FM-D1SCRI Supply Voltage Input 

15 Q U A D IN Quadra tu re Detector Input 

16 C G N D F M - D I S C R I G r o u n d 

17 A F O U T A u d i o Signal Outpu t 

18 D E C 3 Reference Decoupl ing Capac i to r3 

19 B G N D Mixer G r o u n d 

20 M I X IN Mixer Signal Input 

21 O S C 2 Crystal Oscillator Termina l2 

22 O S C 1 Crystal Oscillator Termina l 1 

23 B V c c Mixer Supply Voltage Input 

24 M I X O U T Mixer Signal Ou tpu t 

• ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

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

Supply Vol tage V + 12 V 

P o w e r Dissipation Pi) 700 m W 

Operat ing Tempera ture Range Topr - 2 0 - + 7 5 °C 

Storage Tempera ture Range Tug - 4 0 - + 125 °C 

• ELECTRICAL CHARACTERISTICS (V+=6v,Ta=25°C) 

P A R A M E T E R SYMBOL T E S T C O N D I T I O N MIN. T Y P . M A X . u n i t ; 

Operat ing Current I c c 11, 21, 22pin, n o loading — 5.2 8.5 m A 
Mixer Voltage G a i n Gm i x f i N =90Ml-lz , —40dBm 18 20 22 d B 
RSSI Outpu t Voltage (1) V l i f iN=455kHz, — 90dBm 0.135 — - 0.405 V 
RSSI Outpu t Voltage (2) VL2 f i N=455kHz, — 80dBm 0.41 0.71 V 
RSSI Outpu t Voltage (3) V L 3 f , N =455kHz , OdBm 2.56 ----- 2.94 V 
RSSI Linearity V l i n (Note 1) - 1 0 1 d B 
RSSI Dynamic R a n g e D R (Note 1) 90 — — d B 
I F Ou tpu t Voltage VlF fiN—455kHz, —50dBm 1.2 1.4 1.6 V 
A u d i o Outpu t Voltage VoUT Standard Modula t ion Signal (No te 2) 150 200 250 m V 
To ta l H a r m o n i c Distort ion T H D Standard Modu la t ion Signal (No te 2) — — 1 % 
S / N Rat io S / N S tandard Modu la t ion Signal (No te 2) 4 0 — — d B 
A M R R A M R Standard Modu la t ion Signal ( N o t e 3) 30 — — d B 

( N o t e I) RSSI Linearity has 10 measur ing points ( - 9 0 , - 8 0 ~ 0 d B m ) f rom where getting the ideal linearity by way of mini square me thod , 

a n d that each 10 measured spots shou ld stay on within the range of ± I dB that can be obtained dur ing the process of the 

measurement . Also in the process of the measurement, RSSI dynamic range 90 d B can be obta ined at the same time. 

( N o t e 2) f , N = 4 5 5 k H z , - 2 0 d B m , f M 0 D = l k H z , r D E v=3kl - lz 

( N o t e 3) f i N = 4 5 5 k H z , - 2 0 d B m , f M O D = I K h Z , A M 305SMOD 
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• TEST CIRCUIT 

v 

4 - 5 4 New ^apon Radio C o . , l i d . 



NJM2232A 

• TERMINAL EXPLANATION 
( I ) S u p p l y V o l t a g e 

T h e s u p p l y v o l t a g e is t o b e delivered, a t each b l o c k , such as l imi t t e r 

A m p l i f i e r b l o c k ((1), (12) Pin), M i x e r b l o c k (23) pin , F M D i s c r i m i n a -

t i o n b l o c k (14) p in a n d so o n . W h e n a p p l y i n g the vo l t age , p r o c e e d it 

s u p p l y i n g f r o m t h e la t t e r b l o c k to front in order of the block structure.1 

W h e n the m i x e r b l o c k a n d F M b l o c k a r e not r e q u i r e d the IC is no t 

o p e r a t i o n , n o f u n c t i o n i n g as l o n g as t h e p o w e r s u p p l y is of f . 

NJM2232A 

O — © — G 

rh- Vc, 

(2) M i x e r I n p u t 

Mixer input impedance (20) pin is designed to be set at I.5kf2 (s tandard) on 

voltage. It is advisable to input after D C cutting, for desired matched circuit. 

<Supply Voltage> 

(3) O s c i l l a t o r 

A s far as t he loca l o s c i l l a t o r i n p u t goes , there a r e 2 m e t h o d s as s h o w n 

b e l o w . 

I n p u t a f t e r s e t t i ng the c rys ta l o s c i l l a t i n g c i r cu i t , on (21), (22) pins. 

Connec t (21) |pin directly o n s u p p l y v o l t a g e , and then i n p u t t he ex t e rna l 

local oscillator ou tpu t directly to pin 22.' 

(4) F i l t e r ( t o be used b e t w e e n M i x e r a n d L i m i t t e r A m p . ) 

M i x e r o u t p u t i m p e d a n c e (24) p in is 2 k f l (s tandard) , Limitter A m p . 

I m p e d a n c e (2) p in is 18kQ ( s t anda rd ) a re desired. 

I n p u t h a r m o n i z i n g to t he f i l t e r to b e used for a d e q u a t e m a t c h e d c i r c u i t . 

(5) L i m i t t e r A m p . I n p u t 

L i m i t t e r a m p . i m p e d a n c e is d e s i g n e d t o b e 18k£2 ( s t a n d a r d ) . Be su re to 

i n p u t a f t e r D C c u t t i n g . 

^—\ W \ 

<Oscillator> 

CLimitter Amp. Input) 

(6) D e c o u p l i n g C a p a c i t a n c e 

(4), (5), (9) pins capaci tor are A C decoupl ing capacitor, Which are set as a part 
o f a m p l i f i e r feed back circuit of Limitter a m p . b l o c k . P lease apply • a b o u t 
0.1// F capac i t ance . 

(7) R e f e r e n c e C a p a c i t o r 

(6) , (8), (18) p i n s c a p a c i t o r a r e A C d e c o u p l i n g c a p a c i t o r w h i c h a r e to be 

c o n n e c t e d to t h e i n t e r n a l r e fe rence , please apply about O . I ^F ' c apac i t ance . 
J 

(Decoupling Capacitor) 
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NJN12232A 

(8 ) L i m i t t e r A m p . In te r S e c t i o n F i l t e r 

T h e l i m i t t e r a m p , the i n t e r s e c t i o n f i l l e r is composed o f t he r e s o n a t o r 

a p p l i e d w i t h t h e t u n i n g co i l as in t h e d r a w i n g . 

U p o n d e s i g n i n g t h e R S S I l i n e a r i t y , it is a d v i s a b l e t o a p p l y the r e s o n a t o r 

coi l w i t h n o l o a d i n g Q = 55, L = 6 8 0 , u H c o n d i t i o n , a n d so p roceed D C 

c u t t i n g b e f o r e t h e co i l . 

(9) L i m i t t e r A m p l i f i e r 

A s s h o w n in t h e d r a w i n g , t he l i m i t t e r a m p . is t he o p e n e m i t t e r , a n d t h e 

l imi t t e r a m p . o u t p u t c a n be o b t a i n e d by p u t t i n g adequa te res i s tor to p in 

( I I ) . 

(10) Q u a d r a t u r e D e t e c t i n g p h a s e S h i f t e r 

In o r d e r to de t ec t q u a d r a t u r e , i n p u t t h e s igna l t ha t has sh i f t ed t h e p h a s e 

for 9 0 d e g r e e f r o m p in (15) t o R L C p a r a l l e l e d r e s o n a t o r . 

The resistor value should be decided to ob ta in the desired a u d i o output . 

<Inter Section Filter> 

(Limitter Amp. Output) 

lOp 

<Phase Shifter) 

( I I ) RSSI detecting current shall be shifted f rom current into voltage by the internal 

resistor 32kQ, A n d at the same time, please put the external capaci tor value to 

be able to stay constantly for the desired lime. 
SIGNAL 1 7 0 

32k : 
X 

<RSSI Output) 
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• TYPICAL APPLICATION 
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NJM2232A 

• TYPICAL CHARACTERISTICS 

Mixer Voltage Gain vs. Frequency 

GMIX 
(dB) 

1M 

- V * = 6 V . 
RF INPUT L E V E L ' - 40dBm 
LOCAL LEVEL . OdB: 
f i .ocAi.^fur -455kHz 

10M 100M 

Frequency f (Hz) 

1G 

2 
G\1IX 
(dB) 

mixer Voltage Gain 
vs.Local Input Level 

-20 

/ 
/ 

/ V+ =6V 
/ fm.-=90MHz 

RF INPUT L E V E L - 4 0 d B m 
f .ocAi. = fii[--455kHz 

- 4 0 - 2 0 0 

Local Input Level (dBm) 

RSSI Characteristics vs.Mixer Input 

/ 
/ 
/ 

/ 
/ 

/ I V ' = 6 \ 
fur =90 MHz 

-120 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 

Mixer Input Level ( d B m ) 

-1-20 

RSSI Output Voltage vs. Temperature 
3.0 

> 2 . 0 

at 
V,. 
( V ) 

1.0 

1 
— 20dBm 

50dBm-

v>= 
f«i' = 

6V 
90MHz 

RF INF UT LE ' E L - 90dBm 

-20 0 20 40 60 80 

Ambient Tempera tu re T a (°C) 
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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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