NJM2117

RF AMPLIFIER FOR CD PLAYER

8 GENERAL DESCRIPTION s PACKAGE OUTLINE

NJM2117 is designed for CD player, which contains RF amplifier
for 3 spot system optical PICK-UP output, FOCUS error amplifier and
APC circuit.

s FEATURES
e Dual Supply 5V Operation NIM2117Y
@ Single Supply +5V Operation Available
® Package Outline SSOP20
@ Bipolar Technology
® PIN FUNCTION
1. LD 20. V*
2. PD 19. LD ON
3. PDI 18. RFt
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 11. NC

s BLOCK DIAGRAM
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NJM2117

a ABSOLUTE MAXIMUM RATINGS (Ta=257T)
PARAMETER SYMBOL RATINGS UNIT
Supply Voliage ViV +6 A
Power Dissipation Po (SSOP8) 300 mW
Operating Temperature Range Topr —20~+75 T
Storage Temperature Range Tsig —40~+125 T

m ELECTRICAL CHARACTERISTICS

(VHV=%5.0V, Ta=25T)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Operating Current Icc 20pin — 8.0 120 | mA
Operating Current lee Spin —120 | —80 - mA
{RF Amplifier>
Output Offset Voltage Vool TP17 Voltage -50 — 50 mV
Voltage Gain Gvl TP3/4=2KHz, 30mVeeINPUT 282 | 312 342 | dB
Frequency Characteristic FGv 1 Frequency at Gv 1=—3dB 1.50 3.75 — MHZ
Maximum Output Voltage H +Vom! TP3=0.6V 35 — — v
Maximum Output Voltage | —Vomi TP3=—0.6V — — —03 [V
{FE Ampiifier>
Output Offset Voltage Vool TP16 Voltage —120 0 120 mV
Output Noise VNOISE S3=0ON TPI6Noise (100KHZ LPF) — 15 30 mVims
VYoitage Gain | Gv 2-1 TP3=1KHz, 10mVepInput 39.1 42.1 45.1 | dB
Voitage Gain 2 Gv2-2 TP4=1KHz, 10mVerlnput 391 42.1 451 | dB
Frequency Characteristic 1 FGv 2-1 Frequency at Gv2-1 =—3dB — 27 — KHZ
Frequency Characteristic 2 FGv2-2 Frequency at Gv2-2=-3dB — 27 — KHZ
Difference Voltage Gain Gvp2 Gvp2=(Gy 2-1)—(Gv 2-2) —30 0 30 | dB
Maximum Output Voltage H +Vom2 TP3=0.3V 42 — — v
Maximum Output Voltage L ~—VYom2 TP4=0.3V — — -22 |V
(TE Ampilifier>
QOutput Offset Voltage Vool TP14 Voltage —50 0 50 mV
Voltage Gain | Gy 3-1 TP6=1KHz, 100mVepInput 164 19.4 224 | dB
Voltage Gain 2 Gy 3-2 TP7=1KHz, 100mVeplnput 16.4 194 224 | dB
Frequency Characteristic | FGv 3-1 Frequency at Gv 3-1=—3dB — 34 KHZ
Frequency Characteristic 2 FGv3-2 Frequency at Gv 3-2=—3dB - 34 — KHZ
Difference Voltage Gain Gvp3 Gvp3=(Gv 3-1)—(Gv 3-2) —30 0 30 | dB
Maximum Qutput Voltage H +Vom3 TP7=1.5V 42 — — \Y
Maximum Output Voltage L —Vom3 TP6=1.5V — — —22 |V
{APC>
Output Voltage | Vol S; =2 VI=69mV V2 =0.5V — —-1.7 —04 |V
Output Voltage 2 Vol S: =2 VI=123mV V,; =05V —1.0 0.3 16 |V
Output Voltage 3 Vo3 S: =2 VI=17TmV V,; =05V 1.0 23 — \Y
Output Voltage 4 Vo4 S; =2 VI=0V V:; =45V 46 48 — v
Output Voltage 5 Vo5 S1 =ON §; =2V, =0V V, =05V — — 20 |V
{Center Voltage Amp.>
Output Voltage 6 Vo6 TP8 Voltage —100 0 100 my
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NIM2117

o

® ELECTRICAL CHARACTERISTICS

(V*/V-=1£2.5Y, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. { MAX. | UNIT
Operating Current TIcc 20pin — 6.0 120 | mA
Operating Current Iee Spin —120| —60 - mA
{RF Ampilifier>
Output Offset Voltage Vool TP17 Voltage -50 — 50 my
Voltage Gain Gyl TP3/4=2KHz, 30mVepINPUT 282 312 342 | dB
Maximum Output Voltage H +Voml TP3=04V V+—0.5 — — v
Maximum Output Voltage L —Vowml TP3=—04V — — V-+22 V
<FE Amplifier
Output Offset Voltage Voo2 TP16 Voltage —120 0 120 mV
Voltage Gain | Gv 2-1 TP3=1KHz. l0mVpp INPUT 39.1 42.1 451 | dB
Voltage Gain 2 Gv22 TP4=1KHz, 10mVep INPUT 39.1 421 451 | dB
Difference Voltage Gain Gvp2 Gvp2=(Gv 2-1)—(Gv 2-2) —30 0 30 | dB
Maximum Output Voltage H +Vom2 TP3=0.3V V+—0.5 — — v
Maximum Output Voltage L —Vom2 TP4=0.3V — — V-+05| V
<TE Amplifier>
Output Offset Voltage Voo3 TP14 Voltage —50 0 50 mV
Voltage Gain | Gv3-1 TP6=1KHz, 100mVee INPUT 16.4 19.4 224 | dB
Voltage Gain 2 Gv32 TP7=1KHz, 100mVpp INPUT 16.4 19.4 224 | dB
Difference Voltage Gain Gvp3 Gvp3=(Gv 3-1)~(Gv 3-2) —30 0 30 { dB
Maximum Output Voltage H +Vom3 TP7=15V V+—05 - — A%
Maximum Output Voltage L —Vom3 TP6=1.5V — — V-+05| V
<APC>
Output Voltage 1 Vol S; =2 Vy =110mV V; =20V — —1.6 -03 |V
Output Voltage 2 Vo2 S; =2V, =160mV Vv, =—20.V —Lt 0.2 15 |V
Output Voltage 3 Vo3 $; =2 V) =210mV V, =—20.V 0.8 2.1 — \'%
Output Voltage 4 Vo4 S; =2 V| =0V V; =-20.V 2.1 23 — A4
Output Voltage 5 | Vos Si =ON S; =2 V| =0V ; =20V — — 10 |V
{Center Voltage Amp.>
Qutput Voltage 6 Vo6 V2 =—2.5V TP8 Voltage —70 0 70 my
u TEST CIRCUIT V- GND V* TP17 TP16 TPM4
10k 10k $10k $ 10k 26k
2 7
22k
1 ’—[2 $ 13k
e |||
I,
0.8mA
S, NJIN2117V
ON S/ oFF
O
G
4700p OFF
J _"b__OoN Ss
- Vi 10k 10k 390K S 390k
TP1 TP3 TP4 TP6 TP7 TP8
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NIM2117

s TERMINAL EXPLANATION

TERMINAL EXPLANATION

PIN NO. SYMBOL EQUIVALENT CIRCUIT
1 LD Output pin of APC AMP.
F
1
<3
2 PD Input pin of APC AMP.
20pA
2
3 PDI 155k Input pin of RF |-V AMP. Con-
4 PD2 . nect A+C pin, B+D pin of each
photo-diode and current input.
3, 4 vC
22.6k
2002A 100pA T 201A
5 VeE Connect minus supply.}
--(Two supply}
Connect GND.
+--(Single supply)
6 F l_l-zl’ Input pin of TE 1-V AMP. Connect
7 E E pin, F pin of each photo-diode and
158k current input.
-~
6, 7 vc
=
500
2uA >10;AA 2pA

New Japan Radio Co. Lid




NJM2117

PIN NO. SYMBOL EQUIVALENT CIRCUIT TERMINAL EXPLANATION
8 VR Output pin of direct current<(V
cc+VEg)/2>.
150 *
|
150
9 Ve Input pin of internal center point
voltage.
Connect GND.--++-- (X5V)
Connect VR pin.
------ (Single supply}
12 EO Output pin for monitor of I-V AMP
E.
13 EI Gain adjustment pin of |-V AMP E.
13
260k
14 TE Output pin of TRACKING

\
w
=
S
R
b=

I

96k

ERROR AMP. Output of E-F sig-
nal.
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NIM2117

PIN NO. "SYMBOL EQUIVALENT CIRCUIT TERMINAL EXPLANATION
15 FE-BIAS Bias adjustment pin of FOCUS
vC ERROR AMP.
? 316k (Non-inverting side)
12p
15 }
164k
) 2004
16 FE Output pin FOCUS
ERROR AMP.
16
r—<3
300uA
96k
25p
17 RFO Output pin RF AMP.
’ 17
18 RF1 Input pin of RF AMP.
(Inverting side)
Establish Gain of RF AMP by resis-
tor between RFI pin and RFO pin.
19 LD ON Change-over pin(on/0ff) of APC
AMP.
20k ON--GND/OFF:*-Vcc
19 _
B0k 8k
20 Vee Connect plus supply.

........................... (Two SUPP])’)

........................ (Slngle supply)
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NIM2117

= RF AMP

RFO-OUTPUT
. . 22(kQ)
Vrro =(;PD1+:PD2)(A) X111 [knJX-——D_43[km

=181.8{kQ) X(iPD1+iPD2)(A)
Establish Gain of RF AMP by resistor (22k(}) between RFI pin and RFO pin.

v
22k
RFI RFO
13.43k
. A
PD1 IV AMP 13.43k
RF SUMMING AMP
___W__‘
111k
iPD2 V—‘/
PD2 IV AMP
25p
AL
| LI
174k
15.1k
M - FE
——
M +
15.1k
FE AMP
ve 26p == 164k
=
FE BIAS

V. — MWV
47k
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NIM2117
(X

FE AMP

FE OUTPUT

VEe =(;PD1—7PD2)(A) X111 (k) % 174(k0))

15.1 (k)

=1279(kQ) X(iPD1—3iPD2)(A)
It is possible to controll FE Output Offset by variable resistor with FE BIAS pin.

TE AMP

TE OUTPUT

Vs = (GE - iF)(A) %403 (k) x—2Lk0)

10.7(k02)

=3616 (kQ)X(ZE—iF)(A)
1t is possible to trim 1-V Gain by resistor with ED pin.

v+
260k
1k
12p
’_{ 3.3 i
|—,y, "
F
I ' P
iF +
13k S
IV AMP
26k
260k
12p
1t
If
E \
Sum—r -
iE +
1V AMP
ve Lg EO EI
22k
22k
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NJM2117

CENTER VOLTAGE GENERATION CIRCUIT

30k I

30k

APC CIRCUIT
LD ON pin: connect to GND---APC (Auto Power Controll) ON
connect to V*---APC ( " ) OFF
PD 130k
———— At
100k MW

2k

32.1k 15k

% 27.9k Tl.zsv
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NIM2117

L~

8 TYPICAL APPLICATION
1) £5V (TWO SUPPLY VOLTAGE)

V- GND V* LD ON RFO FE TE

0 0 0 0 U 0 U

33 | 3p FOCUS BIAS

4 —»%m

$ 22k

22k 22k

S E. GAIN
' ﬂ [
22
Thoox 7Y
PNP °

L— T L
S
500 L
L3y iddars
T ALCl Bl Dl FL E
1 LD PD Y,
2) +5V (SINGLE SUPPLY VOLTAGE)
GND v+ LDON RFO FE TE

0 VY 0 U 0

P %m

33y 33 FOCUS BIAS 21

™ P
-—l——ﬂ_Jl l {)

| [JL

KM
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NJM2117
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® TYPICAL CHARACTERISTICS

Operating Current{lcc)vs. Temperature Operating Current (le=) vs. Temperature
(V*/V-=1£5V) (V+/V-=15V)
- 7 — o 45
-5
g o = 3 L
& 8 55—~
B 6 £ 3
a o
& s —6
g s i g
/ ~65
lec 5 - , Iee 7 Sl
(mA) |y (mA)
T - T T BT R — 0 25 50 75 100 125
Ambient Temperature Ta ('C) Ambient Temperature Ta ('C)
RF Output Offset Voltage vs. Temperature FE Output Offset Voltage vs. Temperature
o (V*/V-=£5V) ° (V*/V-=45V)
i 50 P 1
s ¥ G
S 3 S 100
5 g w0
8w 5 "
2 -10 s i & _-_
g - g -
5 2 o
Vool —S05y =3¢ ¢ 25 56 75 100 1z Voo2 “0g—=p5 ¢ 25 0 75 100 1%
(mV) Ambient Temperature Ta (C) (mA) Ambient Temperature Ta (C)
TE Output Offset Voltage vs. Temperature Center Voltage vs. Temperature
g (V*/V-=15V) (V*/V-=+£5V)
g 50 501
S 40 sl
; 30 $ w ~
20 £ xH
& 1o > 0 —~—
= olp=== . 0 el
2 S ?‘3 ~10
= \\ U V.
S -2 ] —20
m 30 mV) —30
- ) —40
— 50 —_
‘(/003) -5 —25 0 25 50 75 100 125 i a— 0 25 50 75 100 125
m
Ambient Temperature Ta (*C) Ambient Temperature Ta (C)

New Japan Radio Co. Lkl 4-89



NIM2117

® TYPICAL CHARACTERISTICS

RF Voltage Gain

a0
& <

% & TE Voltage Gain

Output Voltage 2

4-90

RF Voltage Gain vs. Temperature

(V*/V-=1£5V)

33

32

31

g

b

[
©

[
o
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Ambient Temperature Ta (C)

TE Voltage Gain vs. Temperature

(V+/V-=£5V)

-

-//
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APC Vo2 vs. Temperature
(V*/V-= £5V)
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!
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NJM2117

s TYPICAL CHARACTERISTICS

g <§ Output Voltage 4

RF Maximum Qutput

Voltage L

—Voml

<

FE Maximum Output

Voltage L

|
25
< g
o

APC Vo4 vs. Temperature

(V¥/V-=415V)

5
4.9 ====f====
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. ;
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RF Maximum Output Voltage L
vs. Temperature
(VH/V-=2+5V)
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FE Maximum Output Voltage L
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+
<
o
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%]

)

TE Maximum Output

Voltage H

+Vom3
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vs. Temperature
(V¥/V-=15V)
i =
3[ b
1
0
-1
~2
-3
X—A

-5
=50
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FE Maximum Output Voltage H
vs. Temperature
(V*/V-=1£5V)
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vs. Temperature
(V*/V-=125V)
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NIM2117

® TYPICAL CHARACTERISTICS

TE Maximum Output Volitage L
vs. Temperature
- (V*/V-=+25V)
3
=3 5
] 4
3
E
g a1
% o
> 2o
_3 —
—Vom3 _y it il
V) -s
=50 —25 0 25 50 75 100 125

Ambient Temperature Ta ('C)

Operating Current(le=)
vs. Operating Voltage

|
|

Operating Current
|
L

lee
7 \"' ——
(mA) _q
¥
-5 2 3 ry 5 ¢
Operating Voltage V*/V- (£V)
FE Maximum Output Voltage
vs. Operating Voltage
6
5
ES
EQS 3
> 2
-
]
i% o 0 \
Vom2 _; ~—_
) —3 \\
-3 2 4 5 6

Operating Voltage V*/V- (+V)
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Operating Current({kc)
vs. Operating Voltage

/\4/’

5
A

(mA) 1

RF Maximum
QOutput Voltage

<
Q
b3
|
o

)

E Maximum
Output Voltage
S = B W 1 Oy

-1

Operating Current
-

4 5 6
Operating Voltage V*/V- (+V)

RF Maximum OQutput Voltage
vs. Operating Voitage

—~]

2 4 5
Operating Voltage V*/V- (+V)

TE Maximum Output Voltage
vs. Operating Voltage

\

<
Q
=
=)

~

V)

—]

U
C )

2 4 5 6
Operating Voltage V+/v- (+V)
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® TYPICAL CHARACTERISTICS

APC Input vs. Output Voltage

5 n

4 V*/V-=+50V
O
g 3 7NV =425V
=] .
s 2 A= 17V
71 7 VF/V =15V
2 o
T <
=} . el
Vo _, A
(Vy —4 _J/

~56 100 200 300 400

Input Voltage Vin (mV)
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