
E J R C 3 NJM2117 
RF A M P L I F I E R FOR CD P L A Y E R 

• G E N E R A L D E S C R I P T I O N • P A C K A G E O U T L I N E 
N J M 2 1 1 7 is designed for C D player, which conta ins R F ampl i f ier 

f o r 3 spot sys tem optical P I C K - U P output , F O C U S error ampli f ier and 
A P C circui t . 

• F E A T U R E S 
• Dual Supply ± 5 V Operation NJM2117V 
• Single Supply +5V Operation Available 
• Package Outline SSOP20 
• Bipolar Technology 

• P I N F U N C T I O N 
1. LD 20. V+ 

2. PD 19. LD ON 
3. PD1 18. RF1 
4. PD2 17. RFO 
5. V- 16. FE 
6. F 15. FE BIAS 
7. E 14. TE 
8. VR 13. EI 

9. VC 12. EO 
10. NC II. N C 

• B L O C K D I A G R A M 

LD PD PD1 PD2 V" F E VR VC NC 

NJM2117V 
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NJW12117 

• A B S O L U T E M A X I M U M R A T I N G S (Ta=25°C) 

PARAMETER SYMBOL R A T I N G S UNIT 

Supply Voltage V*/V ± 6 V 

Power Dissipation PD CSS0P8) 300 mW 

Operating Temperature Range T o p r - 2 0 - + 7 5 °C 

Storage Temperature Range T s , g - 4 0 - + 1 2 5 

• E L E C T R I C A L C H A R A C T E R I S T I C S ! (V7V=±5 .0V,Ta=25°C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Operating Current lcc 20pin — 8.0 12.0 mA 
Operating Current I EE 5pin - 1 2 . 0 - 8 . 0 - mA 

<RF Amplifier) 

Output Offset Voltage Vool T P 17 Voltage - 5 0 — 50 mV 
Voltage Gain Gv 1 T P 3 / 4 = 2 K H z , 30mV|. | . lNPUT 28.2 31.2 34.2 dB 
Frequency Characteristic F G v l Frequency at Gv l=—3dB 1.50 3.75 — M H Z 
Maximum Output Voltage H +VOM1 TP3=0.6V 3.5 — — V 
Maximum Output Voltage L -VOMI T P 3 = - 0 . 6 V — — - 0 . 3 V 

<FE Amplifier) 

Output Offset Voltage Voo2 T P I 6 Voltage - 1 2 0 0 120 mV 
Output Noise VNOISE S 3 = O N TPI6Noise (100KHZ LPF) — 15 30 n i V r m s 

Voltage Gain 1 Gv2-I T P 3 = l K H z , lOmVi'i'Input 39.1 42.1 45.1 dB 
Voltage Gain 2 Gv 2-2 T P 4 = I K H z , lOmVpi-Input 39.1 42.1 45.1 dB 
Frequency Characteristic 1 FGv2-l Frequency at Gv2-I =—3dB — 27 — K H Z 
Frequency Characteristic 2 FGv 2-2 Frequency at Gv2-2=-3dB — 27 — K H Z 
Difference Voltage Gain GVD2 ' GVD2=(GV2-I ) - (GV2-2) - 3 . 0 0 3.0 dB 
Maximum Output Voltage H +VOM2 TP3=0.3V 4.2 — — V 
Maximum Output Voltage L -VOM2 TP4=0.3V — — —2.2 V 

<TE Amplifier) 

Output Offset Voltage Voo3 TP14 Voltage - 5 0 0 50 mV 
Voltage Gain 1 Gv 3-1 T P 6 = I K H z , 100mV|.|.Input 16.4 19.4 22.4 dB 
Voltage Gain 2 Gv 3-2 T P 7 = I K H z , lOOmVi'i'Input 16.4 19.4 22.4 dB 
Frequency Characteristic 1 FGv 3-1 Frequency at Gv3-1 = —3dB — 34 — K H Z 
Frequency Characteristic 2 FGv 3-2 Frequency at Gv3-2=—3dB — 34 — K H Z 
Difference Voltage Gain GVD3 GVD3=(GV3-I ) - (GV3-2) - 3 . 0 0 3.0 dB 
Maximum Output Voltage H + VOM3 TP7=1.5V 4.2 — — V 
Maximum Output Voltage L -VOM3 TP6=1.5V — — —2.2 V 

<APC> 

Output Voltage 1 VOL S, = 2 V l = 6 9 m V V2 =0.5V — • - 1 . 7 - 0 . 4 V 
Output Voltage 2 Vo2 S2 = 2 VI = l23mV V2 =0.5V - 1 . 0 0.3 1.6 V 
Output Voltage 3 Vo3 S2 = 2 VI = l77mV V2 =0.5V 1.0 2:3 ' — V 
Output Voltage 4 Vo4 S, = 2 V1.=0V V2 =4.5V 4.6 4.8 — V 
Output Voltage 5 Vo5 Si = O N Si = 2 V, = 0 V V2 =0.5V — — 2.0 V 

<Center Voltage Amp.) 

Output Voltage 6 Vo6 TP8 Voltage - 1 0 0 0 100 raV 
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• E L E C T R I C A L C H A R A C T E R I S T I C S ( V V V " = ± 2 . 5 V , T a = 2 5 ° C ) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Opera t ing Current lcc 20pin — 6.0 12.0 mA 

Opera t ing Current IEE Spin - 1 2 . 0 - 6 . 0 - mA 

<RF Amplifier) 

Output OITset Voltage Vool TP 17 Voltage - 5 0 — 50 mV 

Voltage Gain Gv 1 T P 3 / 4 = 2 K H z , 30mVi'i ' lNPUT 28.2 31.2 34.2 dB 

Maximum Output Voltage H + VOMI TP3—0.4V V+—0.5 — — V 

Maximum Output Voltage L —VOMI T P 3 = - 0 . 4 V — — V-+2 .2 V 

<FE Amplifier) 

Output OITset Voltage Voo2 TP 16 Voltage — 120 0 120 mV 
Voltage Gain 1 Gv 2-1 T P 3 = 1 KHz , IOmVpi> INPUT 39.1 42.1 45.1 dB 

Voltage Gain 2 Gv2-2 T P 4 = 1 K H z , lOmVpp INPUT 39.1 42.1 45.1 dB 
Difference Voltage Gain GVD2 GVD2=(GV2-I) - (GV2-2) - 3 . 0 0 3.0 dB 
Maximum Output Voltage H + VOM2 TP3=0.3V V+—0.5 — — V 
Maximum Output Voltage L —VOM2 TP4=0.3V — — V - + 0 . 5 V 

<TE Amplifier) 

Output OITset Voltage VOO3 TP 14 Vollage —50 0 50 mV 
Voltage Gain 1 Gv 3-1 T P 6 = I K H z , lOOmVpp INPUT 16.4 19.4 22.4 dB 
Voltage Gain 2 Gv 3-2 T P 7 = l K H z , lOOmVpp INPUT 16.4 19.4 22.4 dB 
Difference Voltage Gain GVD3 GVD3=(GV3-I ) - (GV3-2) - 3 . 0 0 3.0 dB 
Maximum Output Voltage H + VOM3 TP7=I .5V V + - 0 . 5 — — V 
Maximum Output Voltage L — VOM3 TP6=1.5V — — V - + 0 . 5 V 

<APC> 

Output Voltage 1 Vo l S, = 2 VI = 1 lOmV V, = - 2 0 . V — - 1 . 6 - 0 . 3 V 
Output Voltage 2 Vo2 S2 = 2 V, = l 6 0 m V V2 = - 2 0 . V - I . I 0.2 1.5 V 
Output Voltage 3 VO3 S, = 2 V, = 2 l 0 m V V2 = - 2 0 . V 0.8 2.1 — V 
Output Voltage 4 VO4 S, = 2 VI =0V V2 = - 2 0 . V 2.1 2.3 — V 
Output Voltage 5 Vo5 Si = O N S2 = 2 V| = 0 V : =2.0V — — 1.0 V 

<Center Vollage Amp.) 

Output Voltage 6 Vo6 V2 =—2.5V TP8 Vollage - 7 0 0 70 mV 

• T E S T C I R C U I T v- g n d v* t p h t p i 6 t p n 
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NJM2117 

T E R M I N A L E X P L A N A T I O N 

SYMBOL EQUIVALENT CIRCUIT T E R M I N A L EXPLANATION 

LD Output pin of APC AMP. 

PD Input pin of APC AMP. 

PDI 
PD2 

3, 4 
O 

15.8k 
Input pin of R F I-V AMP. Con-
nect A + C pin, B + D pin of each 
photo-diode and current input. 

VC 

- v / v — L i J — — o 

O CD CD J 20/iA J 100/iAT 20M 

VF.E Connect minus supply. 
•••(Two supply) 

Connect G N D . 
•-•(Single supply) 

6, 7 
O 

15.8k 

Input pin "of T E l-V AMP. Connect 

E pin, F pin of each photo-diode and 

current input. 

VC 
- v w - T | J — « W r - 0 

ft ^ - T 5 0 0 
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PIN NO. 

14 

SYMBOL 

VR 

VC 

EO 

El 

TE 

EQUIVALENT CIRCUIT 

1 2 
o -

I 2 p 

10.7k 

( f )20/ iA 

13 
O - - W v — 

260k 

T E R M I N A L EXPLANATION 

Output pin of direct current<(V 

CC+VEE)/2>. 

Input pin of internal center point 
voltage. 
Connect G N D . ( ± 5 V ) 
Connect VR pin. 

(Single supply) 

Output pin lor monitor of I-V AMP 
E. 

Gain adjustment pin of I-V A M P E. 

Outpu t pin o r T R A C K I N G 
ERROR AMP. Output or E-F sig-
nal. 
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PIN N O . S Y M B O L E Q U I V A L E N T C I R C U I T T E R M I N A L E X P L A N A T I O N 

FE-BIAS 

.15 
O -

vc 

1 31.6k 

164k o 
( 7 ) 20(iA 

Bias ad jus tment pin of F O C U S 

E R R O R A M P . 

(Non-inver t ing side) 

F E J 

<P 

O u t p u t pin F O C U S 

E R R O R A M P . 

300fiA 

—Wv-
96k 

16 
- a 

25p 

R F O 

5 

5 

O u t p u t pin R F A M P . 

17 
- < = 1 

R F I Input pin o r R F A M P . 

(Invert ing side) 

Establish Ga in of R F A M P by resis-

tor between R F I pin and R F O pin. 

L D O N 

19 
o -

• 20k 

Change-over pin(on/0IT) of A P C 

A M P . 

O N — G N D / O F F — V c c 

- J W v — t 
80k 8k 

20 V c c 
Connec t plus supply. 

Connec t Vcc. 

• • (Two supp ly ) 

(Single supp ly ) 
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• RF A M P 

R F O - O U T P U T 

Vitro = ( (PD1 + ; 'PD2)(A) X111 (kf2) X J ^ ^ 

= l 8 l . 8 C k n ) x ( ! P D I + /PD2)CA) 
Establish Gain of R F A M P by resistor (22kfi) between RFI pin and R F O pin. 

V* 

5.-84 New gapan Radio Co.,lid. 



NJW12117 

FE AMP 

FE O U T P U T 

VRA = ( !PD1- !PD2) (A )X111 ( K F I L X - ^ 4 ^ 
15.1 (kf i ) 

= 1279CkO) X( /PD I - iPD2) (A) 

It is possible to controll FE Output Offset by variable resistor with FE BIAS pin. 

TE AMP 

T E O U T P U T 

. 96CkQ) VTE =(Z'E—/F)(A] X403(k0] X -
I0 .7(kn) 

=3616 C k f i ) X ( ; E - ; F ) ( A ] 
It is possible to trim l-V Gain by resistor with ED pin. 

V* 
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NJM2117 

CENTER VOLTAGE GENERATION CIRCUIT 

APC CIRCUIT 
LD ON pin: connect to GND---APC (Auto Power Contrail) ON 

connect to V+---APC ( " ) O F F : 
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T Y P I C A L A P P L I C A T I O N 

I) ± 5 V ( T W O S U P P L Y V O L T A G E ) 

V" GND V* LD ON 

P P P P 
RFO F E 

2) + 5 V ( S I N G L E S U P P L Y V O L T A G E ) 

GND V* LD ON" RFO FE TE 

P P P P P P 

H M - H H 
33/i 

22k 
j -vvv-

100/J 

' 47k 
-FOCUS BIAS 

r 4 22k 
GAIN 

NJM2I17V 

I 
1^1" LD | PD 

J100 

Uoo M M 
3.3 f 
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TYPICAL CHARACTERISTICS 

Operating Current(lcc)vs. Temperature 

( V V V " = ± 5 V ) 

-50 - 2 5 0 25 50 75 100 

Ambient Temperature Ta ("C) 

Operating Current (IEE) VS. Temperature 
( V + / V - = ± 5 V ) 
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O - 6 . 5 

7 
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RF Output Offset Voltage vs. Temperature 
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FE Output Offset Voltage vs. Temperature 
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TE Output Offset Voltage vs. Temperature 
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TYPICAL CHARACTERISTICS 

u. 0i 
Gv ' 

(dB) : 

RF Voltage Gain vs. Temperature 
( V V V " = ± 5 V ) 

- 5 0 - 2 5 0 25 50 75 100 

Ambient Temperature Ta (°C) 

125 

45 

Gv 

(dB) 39 

FE Voltage Gain vs. Temperature 
( V V V - = ± 5 V ) 

-25" 0 25 50 75. 100 

Ambient Temperature Ta (°C) 

125 

TE Voltage Gain vs. Temperature 
( V + / V - = ± 5 V ) 

-50 - 2 5 0 25 50 75 100 

Ambient Temperature Ta (°C) 

O 

V o l 
(V) 

APC Vol vs. Temperature 
( V 7 V " = ± 5 V ) 

- 5 0 - 2 5 100 125 

Ambient Temperature T a (°C) 

APC Vo2 vs. Temperature 
( V + / V " = ± 5 V ) 

-25 100 125 

Ambient Temperature Ta (°C) 

2.5 

S? 2.3 
•3 2.2 

> 2.1 

I 2 

3 1.9 
° 1 . 8 

V o 3 1.7 
(V) 1 ' 6 

1.5 

APC Vo3 vs. Temperature 
( V V V - = ± 5 V ) 

-50 - 2 5 50 75 100 125 

Ambient Temperature Ta (°C) 
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TYPICAL CHARACTERISTICS 

o 

V04 
(V) 

4.9 
4.8 
4.7 
4.6 
4.5 
4.4 
4.3 
4.2 
4.1 
4 

APC Vo4 vs. Temperature 
( V V V - = + 5V) 

75 100 125 

Ambienl Temperature Ta (°C) 

O 
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+VOM1 
Vo4 

RF Maximum Output Voltage H 
vs. Temperature 

(V + /V- = ± 5 V ) 

- 5 0 - 2 5 25 75 100 125 

Ambient Temperature Ta (*C) 

RF Maximum Output Voltage L 
vs. Temperature 

( V V V " = ± 5 V ) 

FE Maximum Output Voltage H 
vs. Temperature 

( V V V " = ± 5 V ) 
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TYPICAL CHARACTERISTICS 

0 
s 
=J 
1 _J a g, 

UJ o 
H > 

—VOM3 
(V) 

TE Maximum Output Voltage L 
vs. Temperature 

(V + /V" = + 2.5V) 

-50 - 2 5 0 25 50 75 100 125 

Ambient Temperature Ta (°C) 

O 
l cc 

(mA) 

Operating Current(lcc) 
vs. Operating Voltage 

2 3 4 5 

Operating Vollage V+/V" ( ± V ) 

Operating Current(lEE) 
vs. Operating Voltage 

2 3 4 5 

Operating Voltage V+/V" ( ± V ) 

b 3 
oi O 

VOMI 

(V) 

RF Maximum Output Voltage 
vs. Operating Voltage 

2 3 4 5 

Operating Voltage V + / V " ( ± V ) 

FE Maximum Output Voltage 
vs. Operating Voltage 

2 3 4 5 
Operating Voltage VVV~ ( ± V ) 

TE Maximum Output Voltage 
vs. Operating Voltage 

2 3 4 5 

Operating Voltage V+ /V~ ( ± V ) 
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TYPICAL CHARACTERISTICS 

APC Input vs. Output Voltage 

Input Voltage VIN (mV) 
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MEMO 

[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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