
C J R Q NJM2294 

F M IF IC FOR PAGER 

• GENERAL DESCRIPTION 
N J M 2 2 9 4 is a s u p e r l o w c u r r e n t F M I F I C f o r p a g e r s . It i n c l u d e s 

a l m o s t al l f u n c t i o n s o f t h e p a g i n g I F s y s t e m . In t h o s e f u n c t i o n s , t h e 

R S S 1 f u n c t i o n c a n b e u s e d f o r a u t o m a t i c g a i n c o n t r o l . W h e n t h e 

e l e c t r i c f i e l d s t r e n g t h is h i g h , t h e R S S 1 o u t p u t s i g n a l c a n c o n t r o l t h e 

a t t e n u a t i o n o f an R F a m p l i f i e r to i m p r o v e t h e r e c e i v e d c o n d i t i o n . 

• FEATURES 
• S u p e r low Opera t ing Curren t ( 6 0 0 / i A) 

• Low Opera t ing Vol t age (1.1 ~ 4 . 0 V ) 

• RSSI (Rece ived Signal S t reng th Ind ica tor ) 

• FSK w a v e shape r 

• Bat tery check a la rm func t ion (A la rm V o l t a g e - 1 . 1 V typ.) 

• Bat te ry sav ing func t ion 

• A high ou tpu t current vo l t age regura to r wi th an external t ransis tor (1 .1V typ.) 

• A ce ramic d i sc r imina to r is ava i lab le . 

• Package Out l ine S S O P 1 6 

• Bipolar T e c h n o l o g y 

• RECOMMENDED OPERATIONAL CONDITION 
• Opera t ing Vol t age V + 1 . 1 - 4 . 0 V 

• PIN CONFIGURATION 

V* REG-OUT REG-CONT VALM FSK-OUT CHARGE BS RSSI-OUT 

NJM2294V 

• PACKAGE OUTLINE 

NJM2294U 
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NJNI2294 

m MAXIMUM ABSOLUTE 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 . 

S u p p l y Vol t age V + 5 V 

P o w e r Diss ipat ion Pd 3 0 0 m W 

O p e r a t i n g T e m p e r a t u r e R a n g e Topr - 2 0 - + 7 5 • c 

S t o r a g e T e m p e r a t u r e R a n g e Ts,g - 4 0 - + 125 °C 

• ELECTRICAL CHARACTERISTICS ( V + = 1 4 V , fi=455kHzJm„d=600HzJdCv=±4kHz,Ta=25°C) 

P A R A M E T E R S Y M B O L 
TEST 

CIRCUIT T E S T C O N D I T I O N M I N . T Y P . M A X . U N I T 

N o signal O p e r a t i n g Cur ren t ICQ] II V i = 0 , 1 0 p i n = V + 
— '600 900 mA 

Battery sav ing Opera t ing Cur r en t I C C S 12 Vi = 0 , 1 0 p i n = G N D — 0 5 mA 
I F ampl i f i e r input resis tance Rin — — 2 — kCl 

S / N 1 S / N I 1 V i = 6 0 d B / i E M F — 62 — d B 

S / N 2 S / N 2 1 V i = 2 5 d B A E M F — 35 — d B 

— 3 d B l imit ing sensitivity Vin ( l im) 1 — 22 27 dltyEMF 

D e m o d u l a t e d o u t p u t level V o d 1 V i = 6 0 d B ^ E M F 3 0 4 6 65 m V r m s 

A M rejection ra t io A M R 1 V i = 6 0 d B / ; E M F , A M = 3 0 % — 50 — d B 

D u t y ra t io of w a v e s h a p e d o u t p u t D R 2 V i = 6 0 d B / ( E M F 4 0 50 60 % 

R S S I o u t p u t vo l t age Vrssi 10 V i = 8 0 d B j u E M F 0 4 8 0.62 0.76 V 

R S S I o u t p u t resistance Rrssi — — 62 — k n 

Q u i c k c h a r g e / d i s c h a r g e cur ren t Ich 13 4 p i n = G N D , 8 p i n = 0 . 1 8 V 35 65 110 M 

A l a r m vol tage V a l m 3 1.05 1.10 1.15 V 

R e g u l a t o r o u t p u t vo l tage Vreg 8 R L = 4 3 0 f i 0 .95 1.00 1.05 V 

L o w level o u t p u t vo l tage o f V A L M 

te rmina l 
V a l m L 4 I L = IOOjuA — 0.1 0 .4 V 

High level leak current o r V A L M te rmina l l a l m H 5 — 0 2 M A 
L o w level o u t p u t vol tage o f F S K - O U T 

te rmina l 
v r s k L 6 I L = 1 0 0 / i A — 0.1 0 .4 V 

H i g h level leak cur ren t o f F S K - O U T 

te rmina l 
I lskH 7 — 0 2 f A 

L o w level o u t p u t vo l tage ol" R E G - C O N T 

te rmina l 
VregL 9 I L = IOOjuA — — 0.6 V 
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• TEST CIRCUIT 

C D : C D B C 4 5 5 C X ( M U R A T A M F G . ) 

Test Circuit 1 
S N I , S N 2 , Vi ( L I M ) , V o d , A M R 

Test Circuit 2 
D R 

0.1// 0.1 ft 

- I K 1 

777 -frr V+ 
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NJNI2294 

Test Circuit 3 
V a l m 

Test Circuit 5 
l a l m H 

Test Circuit 7 
IfskH 

Test Circuit 4 
V a l m L 

Test Circuit 6 
VfskL 

Test Circuit 8 
Vreg 
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Test Circuit 9 
V r e g L 

lOOju 

Test Circuit 10 
Vrssi 

0.1,, 

[ — • K D 
§ 51 

~77T 7tT 

lOOOp 
=r V 

Test Circuit 11 
Iccq 

Test Circuit 12 
lccs 

A H 1 6 

i ° H 

0.18V 
r ® -

+ 

10// ' 

i t r -!ir 

Test Circuit 13 
lch 

10/. 

Tn- vtr 
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m m m m m m m 

• TERMINAL FUNCTION 
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NJM2294 

TERMINAL FUNCTION 

PIN NO. S Y M B O L F U N C T I O N E Q U I V A R E N T C I R C U I T 

LPF-IN A n input t e rmina l o r a low pass 

filter. 

T h i s te rminal is biased from the 

A F - O U T te rmina l (6p in ) t h r o u g h 

an external R C filler. 

L P F - O U T 

F S K - R E F 

A n o u t p u t te rminal of a l o w pass 

filter. 

A Reference input te rminal of a 

w a v e s h a p i n g c o m p a r a t o r . 

T h i s te rminal is connected with an 

external capac i to r . 

12 FSK-OUT A n o u t p u t te rminal of a w a v e 

s h a p i n g circuit . T h e W a v e shaped 

s igna l inverted for the L P F o u t p u t 

c o m e s out . 

10 BS A C o n t r o l te rminal of a bat tery 

s a v i n g circuit . 

H : T h i s circuit is O F F . 

L :Th i s circuit is O N . 

26k 
-AAAr-
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• TERMINAL FUNCTION 

PIN NO. S Y M B O L F U N C T I O N E Q U I V A R E N T C I R C U I T 

CHARGE A C o n t r o l t e rmina l of a qu i ck 

c h a r g e / d i s c h a r g e circuit . 

H :Th i s circuit is O N . 

L:This circuit is O F F . 

300k 
- A A V -

13 VALM A n o u t p u t te rminal of the a l a r m 

signal . 

W h e n V + d r o p s d o w n to 1.1V, 

this o u t p u t becomes high. 

300 
-AAAr- r 

14 REG 
CONT 

A C o n t r o l te rminal of an external 

P N P t rans is tor used for the regula-

tor. - V + 

: 200k 

lk 
- v w - r 

REG-OUT A Moni t e r i ng terminal of the regu-

lator . 

16 V+ S u p p l y vol tage . 
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• FSK WAVE SHAPING FUNCTION 
When the demodulated FSK signal is weak or noisy, the micro computer may fail to read data. 
The wave shaping circuit (comparator) will change those signals to the correct logical signal to prevent the readerror. 

• QUICK CHARGE/DISCHARGE FUNCTION 
The D C voltage of the F S K - R E F terminal is equal to that of the demodulated FSK signal. When the battery saving state turns 

into the ordinary state, the F S K - R E F terminal voltage will be late to come up to the reference voltage by the time constant of 
a n external capacitor and an internal resistor, and the wave shaped data may be failed. This circuit will charge/d ischarge the 
external capacitor quickly to prevent the error. 

When the D C level of the FM demudulated output changes in the operation mode of this function, the F S K - R E F terminal 
voltage follows to the FSK demodulated output D C voltage, and the FSK output duty ratio can be constant. 

• APPLICATION CIRCUIT 

N e u > fopon R a d i o C o . , J M . 4-105 
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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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