NIM2117

RF AMPLIFIER FOR CD PLAYER

m GENERAL DESCRIPTION n PACKAGE OUTLINE

NIM2117 is designed for CD player, which contains RF amplifier -
for 3 spot system optical PICK-UP output, FOCUS error amplifier and
APC circuit.

m FEATURES
® 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. PD1 18. RF1

4. PD2 17. RFO

5.V~ 16. FE

6. F 15. FE BIAS

7. E 14. TE

8 VR 13. El

9. VvC 12. EO
10. NC 1. NC

m BLOCK DIAGRAM

FE BIAS

Vre
1.25V

v-

Kam2117y
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NIM2117

= ABSOLUTE MAXIMUM RATINGS (Ta=257)
PARAMETER SYMBOL RATINGS UNIT

Suppl)‘r Voltage ViV +6 \
Power Dissipation Pp (SSOP8) 300 mw
Operating Temperature Range Topr —20~+75 T
Storage Temperature Range Tag —40~+125 C
m ELECTRICAL CHARACTERISTICS! (VHV=£5.0V, Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT'
Operating Current fce 20pin — 80 120 | mA
Operating Current leg Spin =120 | =80 - mA
<RF Amplifier>
Output Offset Voltage Vool TP!7 Voltage —50 — 50 mV
Voltage Gain Gyl TP3/4=2KHz, 30mVpeINPUT 282 | 312 342 | dB
Frequency Characteristic FGv | Frequency at Gy 1=-3dB 1.50| 3.75 — MHZ
Maximum Output Voltage H +Vowml TP3=0.6V 35 — — v
Maximum Output Voltage L —Voml TP3=—-0.6V — — —03 |V
<FE Amplifier>
Qutput Offset Voltage Voo? TP16 Voltage —120 0 120 my
Qutput Noise VNoOISE S3=ON TPi6Noise (I00KHZ LPF) — 15 30 mVemg
Voltage Gain 1 Gy 2-1 TP3=1KHz, 10mVepInput 39.1 42.1 45.1 | dB
Voltage Gain 2 Gv2-2 TP4=1KHz, 0mVepInput 39.1 42.1 45.1 | dB
Frequency Characteristic | FGv2-1 Frequency at Gy 2-1 =—3dB — 27 — KHZ
Frequency Characteristic 2 FGy2-2 Frequency at Gv 2-2=-3dB — 27 — KHZ
Difference Voltage Gain Gvp2' Gvp2=(Gv 2-1)~(Gv 2-2) -30 0 30 | dB
Maximum Qutput Voltage H +Vom2 TP3=0.3V 4.2 — — \
Maximum Output Voltage L —Vom2 TP4=0.3V — — =22 |V
<TE Amplifier>
Output Offset Voltage Yool TP14 Voltage —50 0 50 mV
Voltage Gain | Gy 3-1 TP6=1KHz, 100mVppInput 16.4 19.4 24 | dB
Voltage Gain 2 Gv 32 TP7=1KHz, 100mVerlnput 16.4 19.4 22 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 Output Voltage H +Vom3 TP7=1.5V 42 — — \Y
Maximum Output Voltage L —Vom3 TP6=1.5V — — —22 |V
{APC>
Output Voltage 1 Vol Sy =2 VI=69mV V2 =0.5V - | '—."l,7 —04 |V
Output Voltage 2 Vo2 S: =2 VI=123mV V2 =05V -1.0 03 16 |V
Output Voltage 3 Vo3 S =2 VI=17TmV V2 =05V 1.0 23 | — \%
Output Voltage 4 Vo4 S2 =2 VI=0V Vi =4.5V 4.6 4.8 - v
Output Voltage 5 Vos Si =ON Sy =2 V| =0V V; =0.5V — — 20 |V
{Center Voltage Amp.>
Output Voltage 6 Vob TP8 Voltage —-100 0 100 mv
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NJIM2117

= ELECTRICAL CHARACTERISTICS

(V*/V-=125V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Operating Current Ice 20pin — 6.0 120 | mA
Operating Current Iee Spin =120} —6.0 - mA
<RF Amplifier>
Output Offset Voltage Vool TPI17 Voltage ~50 — 50 mV
Voltage Gain Gvl TP3/4=2KHz, 30mVpe)NPUT 282 312 342 | dB
Maximum Output Voliage H +Vowml TP3=04V V+—-0.5 — — \Y
Moaximum Output Vollage L —Voul TP3=—-0.4V - _— V-+221 V
<FE Amplifier>
Output Offset Voltage Voo2 TP16 Voltage -120 | 0 120 my
Voltage Gain | Gy 2-1 TP3=1KHz, [0mVpp INPUT 39.1 42.1 45.1 | dB
Voltage Gain 2 Gv2-2 TP4=1KHz, 10mVep INPUT 39.1 421 451 | dB
Difference Voliage Guin Gvp2 Gvo2=(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 Vool TP14 Voltage —50 0 50 mv
Voltage Gain | Gv 3-1 TP6=1KHz, 100mVpp INPUT 164 19.4 22, dB
Voltage Gain 2 Gv 32 TP7=1KHz, 100mVep INPUT 16.4 19.4 24 | dB
Difference Voltage Gain Gvbl Gyvp3=(Gv 3-1)—(Gv 3-2) —3.0 0 dB
Maximum Output Voltage H +VYom3 TP7=1.5V Y+—0.5 — A%
Maximum Output Voltage L —Vom3 TP6=1.5V — — V-+05| V
<APC>
Output Voltage | Vol Sy =2 Vy =110mV V> =—20V — —1.6 —03 \Y
Output Voltage 2 Vo2 S» =2 V) =160mV Vi =—20.V =Ll 02 1.5 |V
Output Voltage 3 Vo3 S: =2 V| =210mV Vi =—20.V 0.8 2.1 - v
Output Voltage 4 Vo4 S2 =2 V|, =0V V3 ==20.V 2.1 23 — \
Qutput Voltage 5 Vos Si =ON S =2 V|, =0V 1 =20V — — (0 jV
{Center Voltage Amp.>
Output Voltage 6 Vob Va =—2.5V TP§ Voltage —70 0 70 my
® TEST CIRCUIT V- GND V* TP17 TPl6 TP14
10k 10k 510k 510k éZGk
Va
'1' 22k
S, 4

1 { 2 g13K

i 201 | | [ju

Ol.SmA

S, NJIN2117V
ON ¢/ oFF
[¢]
o
4700p OFF
1 S
i _"_~0°N 3
TV Sk 10k 300k 390k
| ’

TP1
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NJM2117

= TERMINAL EXPLANATION

PIN NO. SYMBOL EQUIVALENT CIRCUIT" TERMINAL EXPLANATION
1 LD ) Output pin of APC AMP.
+ l
+ G
2 PD ' Input pin of APC AMP.
204A
a“
2
(WP
3 PDI 5.8 Input pin of RF I-V AMP. Con-
4 PD2 i nect A+C pin, B+D pin of each
L photo-diode and current input.
3,4 vC
22.6k
X
201A 1002A T 20uA

5 Vee Connect minus supply.

-=*(Two supply)

Connect GND.

--+(Single supply)
6 F }1_29 Input pin of TE 1-V AMP. Connect
7 E E pin, F pin of each photo-diode and

current input,
15.8k :

t 2pA
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NIM2117

TERMINAL EXPLANATION

PIN NO. SYMBOL EQUIVALENT CIRCUIT
8 VR Output pin of direct current<(V
' cct+VEe)/2>.
150
8
—J
"150
9 (el Input pin of internal center point
voltage.
Connect GND,--«--- (£5V)
Connect VR pin.
+-+-+-(Single supply)
12 EO Output pin for monitor of 1-V AMP
E.
13 El ‘Gain adjustment pin of -V AMP E.
13
260k
14 TE Output pin of TRACKING
ERROR AMP. Output of E-F sig-
nal. o
14
<4
) 3001A
—N N
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NIM2117

PIN NO. SYMBOL EQUIVALENT CIRCUIT TERMINAL EXPLANATION
15 FE-BIAS Bias adjustment pin of FOCUS
ERROR AMP.
(Non-inverting side)
164k . .
20pA
16 FE Output pin FOCUS
ERROR AMP.
16
% <
C) 300uA
96k
E(Ij
25p
17 RFO dll(pllt pin RF AMP,
‘ 17
18 RFI Input pin of RF AMP.
' (Inverting side)
Establish Gain of RF AMP by resis-
tor between RF1 pin and RFO pin.
19 LD ON Change-over pin(on/0M) of APC
AMP,
20k ON:---GND/OFF--Vcc
19 _
80k 8k
20 Vee Connect plus supply.

........................... (T\VO supply)

........................ (Slngle Supply)
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NJIM2117

= RF AMP

RFO-OUTPUT
. . 22(kQ)
0= 9] . S-LAVL LT
Vrro “PDHIPD')[A)XHlEkmxI}A}[k 3

=181.8(kQ)IX(iPD1+iPD2)(A)
Establish Gain of RF AMP by resistor (22kQ) between RFI pin and RFO pin.l

v
3.3
i, RFI
A
- 13.43k
. AV
PD1 IV AMP 13.43k
B RF SUMMING AMP
——ANV—
i1k
) PD2 |
—— -
iPD2 +
PD2 IV AMP
25p
174k
15.1k
- FE
—
.
15.1k
FE AMP
ve 25p 164k
> T
FE BIAS

Vo —AW——V*
47k
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NIM2117

FE AMP

FE OUTPUT

174(kQ)
15.1 (k@)

Ve =(PDI—iPD2)(A) X111 {(kQ) %

=1279(kQ)X(;PD1-;PD2)(A)
It is possible to controll FE Qutput Offset by variable resistor with FE BIAS pin.

TE AMP

TE OUTPUT
96(kQ)
10.7(kQ)
=3616 (kQ)X((E—~iF)(A)
It is possible to trim 1-V Gain by resistor with ED pin.

VTE=(E—iF)(A) X403(kQ) %

v+

260k
NN

12p

S |

_
<
>
=
v}

vvv‘T::?%v

26k &
3
96K
260k
12p
1
it
E P\~\\\\\\‘
l D e -
iE +
IV AMP
ve () EO El

22k

22k
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NJM2117

CENTER VOLTAGE GENERATION CIRCUIT

30k I

30k

. Il

v-

APC CIRCUIT
LD ON pin: connect to GND---APC (Auto Power Controll) ON
connect to V*---APC ( " ) OFF
V+
— MW ——— 22
PD 130k 60k 1002
- = LD
100k . 2% AN\ — T
+ 1k
\'[
b-AAA AN -
32.1k * 15k 80k 4k
27.9k 8k
% TI.ZSV 100
LD PD
500

5-86 New Japan Radio Co. L14,




NJM2117

® TYPICAL APPLICATION
1) £5V {TWO SUPPLY VOLTAGE)

V- GND V* LDON RFO FE TE

g ¢ U U 0 0 0

22k

$ E. GAIN

1k

T
._l
Rl ks

2) +5V (SINGLE SUPPLY VOLTAGE)

GND v+ LD ON RFO FE TE

UU%UUU

|._l._| 47k
B H *’% FOCUS BIAS

33 3 22k

rWLﬂ = 22 G

(1004 M7y

§1k

L 347 Eadtar®
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NIM2117

= TYPICAL CHARACTERISTICS

Operating Current(lcc)vs. Temperature Operating Current (lz) vs. Temperature
(V¥ /V-=+£5V) (V*/V-=1£5V)
2 7 o= w45
g .- g
E o A E
O © [
2 s
: L i -
g2 55 3
o O _gs
- leg I
fee  Sp—; - 7 .
{mA) 24 (mA)
=56 -25 0 25 50 75 100 125 BT 0 2 5 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-=+5V)
sh 50 gh 150
= 40 =
S x 2. 100
3 2 g s
S — s "
5 0 3 oo = OHe——t— e e
g2 —10 2
3 -~ g — %
—30
; T g —100
Vool —S0gy——9s ¢ 5 50 75 100 125 Vool ~180gy——pg ¢ 25 & 75 100 1%
(mV) . _ (mA) ) . . -
Ambient Temperature Ta ('C) Ambient Temperature Ta (C)
TE Output Offset Voltage vs. Temperature Center Voltage vs. Temperature
g, (V*/V-=1+5V) (V*/V== +5V)
s 50 5012
° 40 40— <
>y & a0
s 3 200 =
o) 10 > 10 e
i g
5 10 S g —10
S - o O _y
mo —30 V) —30
B i (mV) T
V 3 —50 -
(:"V) T50 —25 0 25 50 75 10 1% Wso —25 0 25 % 75 100 1%
1}
Ambient Temperature Ta ('C) Ambient Temperature Ta (C)
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NIM2117

= TYPICAL CHARACTERISTICS

RF Voltage Gain vs. Temperature FE Voltage Gain vs. Temperature
(V*/V-=15V) (V*/V-=%5V)
33 45
= £
£ 44
g » S 1
o a1 E,) 43 =
Il P
% I [ I E 42 //
> 30 o
i mog
“ o]
Gv Gy 40
dB) 28 (dB) 39
(dB) —50 -—25 0 25 50 75 100 125 =50 —25 0 25 50 75 100 125
Ambient Temperature Ta (C) Ambient Temperature Ta (C)
TE Voltage Gain vs. Temperature APC Vol vs. Temperature
(V+/V-=+5V) (V*/V-=%5V)
e 23 -1
'3 — -11
O 22 S 12
Q o -
o P = 13
I 2 = (=]
£ o= > 14
>0 - 5 —15
w £ -1
= 3 - —e==
- 19 O -7 _r”
Gv 18H== L—"1 Vol ~18H—=—= "1
(dB) ) _:12.9
e =35 o0 25 5 7 100 15 -50 =25 0 % 50 75 100 1%
Ambient Temperature Ta (C) Ambient Temperature Ta (C)
APC Vo2 vs. Temperature - APC Vo3 vs. Temperature
(V+/V-=%5V) ) (V*/V-=%5V)
05 5
(g}:) 0.4 > o 24 o
£ 03 — s 23 el
g o0z = 22 L —
ORRR) RS et o B S —
a o 2 2 s
2 01 .5 19
© oz © 18
Vo2 gy Vo317
(V) —04 v) 16
—0.5 1 15
=50 —25 0 25 50 75 100 125 —50 -2 0 25 50 75 100 125

Ambient Temperature Ta ('C) Ambient Temperature Ta ('C)
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NJm2117

S0

m TYPICAL CHARACTERISTICS

RF Maximum Output Voltage H

APC Vo4 vs. Temperature vs. Temperature
(V*/V-=%5V) 5 (V*/V-=%5Y)
5 =3 5 e e
[ ——
2 4.9 et 3 4 —
2 48 p 3
> 47 ERN
5 46 Ex
g" 4.5 § §) 0
o 4.4 I ':é -1
el 22
(v) il +Vom! _
4 Vo4 —sl
—50 —25 0 25 50 75 100 125 —50 —25 0 25 50 75 100 125
Ambient Temperature Ta ('C) Ambient Témperuture Ta (C)
RF Maximum Output Voltage L FE Maximum OQutput Voltage H
vs. Temperature vs. Temperature
» (V+/V-=15V) (VH/V-=£5V)
2 5 g 5 —
5 4 5 4
o 3 [e] 3
E 2 e
E ! E o 1
® [} % 0
- s P
. G -2 = -
<> 5 ol
—Voml —4}+ == +Vom2 —4
_5 -5
R N R N T T V) 7280 —25 0 25 5 75 100 1%
Ambient Temperature Ta (C) Ambient Temperature Ta ('C)
FE Maximum Output Voltage L TE Maximum Output Voltage H
vs. Temperature vs. Temperature )
= (V*/V-=%5V) (V*/V-=125V)
2 s ER SR
3 4 3 4
2 3 o) 3
= 2 g 2
£ E o1
g g0 25 0
E _§ -1 z @1
L > —2 W 5-2
53 it = > _,
VOM——‘l I bl il +Vom3—4
v - v) 8
50 -25 0 25 50 75 100 125 =50 -25 0 25 50 75 100 125

Ambient Temperature Ta (C) Ambient Temperature Ta (C)
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NIM2117

m TYPICAL CHARACTERISTICS

TE Maximum Output Voltage L
vs. Temperature
(V/V-=125V)

g s
5 4
3
E
E a0
£ -1
I -
3 —e===
—Vom3 _y
V) —
v =m0 25 50 75 100 125
Ambient Temperature Ta ('C)
Operating Current(les)
vs. Operating Voltage
0
g -
E -2
=
O
on 3 ‘
£ |
g 7'M
2 -5
j=%
@] 6 \ r .
EE
e || | —
(mA)} _g "'
97 2 3 2 5 3
Operating Voltage V*/V~ (£V)
FE Maximum Output Voltage
vs. Operating Voltage
6
o 5
Eg ¢
£ s 3
b .
£% )
o 8
L3 o \-<
VOMZ._1 S ——
v T2
-3
4% 2 3 4 5 6

Operating Voltage V*/V- (V)

Operating Current(lcc) '
vs. Operating Voltage

7
5 6H+ ]
E |
6 5 ,\/
bf)
z
=
2 3
'$)
lcc 2
(mA) 1
0
4 5 6
Operating Voltage V*/V- (£V)
RF Maximum Output Voitage
vs. ‘Operating.Voltage
6
5
g 4
ES
£33 ,
X -
5 ]
L g o0 \
2 O - \
Voml —2
w —
57 2 4 5 6
Operating Voltage V*/V- (£V)
TE Maximum Output Voltage
vs. Operating Voltage
6 .
s 4
£2 s
3 . 2
= 3
w5 1
=0 o \
Vom3 1]
v 2
-3
4y 3 7 5 3

Operating Voltage V+/V- (£V)
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NJM2117

w TYPICAL CHARACTERISTICS

APC Input vs. Oulput Voltage

5 n
4 NV = £5.0V
Q.
o 3 V*/V" = 25V
S 2 ViV = £17V
7o VH/V = %15V
a2 0
g - ————,4;
- =
Vo _g /
(V) —4 _4/
~55 100 200 300 400

Input Voltage Vin (mV)
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MEMO
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[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.




