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NJM2777

Headphone Amplifier with Electronic Volume

B GENERAL DESCRIPTION

NJM2777 is a headphone amplifier with electronic volume. It
includes widely gain adjustable volume, +20 to —80 dB, and mute

B PACKAGE OUTLINE

function. These are controlled by DC voltage. The NJM2777 is x—ﬁw/”"ﬁ ///f/\,% %
suitable for headphone output on TV set. '/ w\\ ’%W
NJM2777D  NJIM2777TM  NJIM2777V
B FEATURES
@ Operating Voltage 8to 10V
@ Electronic Volume +20dB to -80dB
® Mute Function
@ Bipolar
@ Package Outline DIP14, DMP14, SSOP14
H BLOCK DIAGRAM
CNTa CAPa
1
1
VOL '
INa O— : >—() OUTa
t_______,'
INb O—] VO >—() OuTb
‘ ‘ w Vret
CNTb CAPb V+ GND
H PIN FUNCTION
No. | SYMBOL FUNCTION No. | SYMBOL FUNCTION
1 V+ Power Supply 8 N.C. No connecting
)
1T/@©O — 14 2 OUTb | Bch Output 9 Vref Reference voltage stabilized
—] — capacitor connect terminal
3 CNTb | Bch Volume control voltage | 10 INa Ach Input
—] 1 input
] ] 4 | CAPb |Bch Volume control click | 11 | CAPa | Ach Volume control click
— 1 noise absorbing capacitor noise absorbing capacitor
connect terminal connect terminal
] 1 5 INb Bch Input 12 | CNTa | Ach Volume control voltage
7 g input
— 6 Mute Mute control 13 OUTa | Ach Output
7 N.C. No connecting 14 GND Ground
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B ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage V' 12 \Y;
DIP14 : 500
Power Dissipation Pp DMP14 : 500* mW
SSOP14 : 440"
Operating Temperature Range Topr -20 to +75 °C
Storage Temperature Range Tstg -40 to +125 °C

*(Note) EIA/JJEDEC STANDARD Test board(76.2 x 114.3 x 1.6mm, 2layers, FR-4)mounting

B ELECTRICAL CHARACTERISTICS

(V*=9V, Vin=-20dBV, f=1kHz, R .=100Q, Gv=0dB,”Mute” terminal =L, Ta=25°C)

@POWER SUPPLY
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Voltage V' 8 9 10 \Y;
Operating Current lcc No Signal - 5 8 mA
Reference Voltage VRer 4 41 4.2 Y
@AMPLIFIER
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Volume Operating Range Gevr Venta, Vents = 0 to 3.3V 80 100 - dB
Voltage Gain Channel Balance AGv -1.5 0 1.5 dB
; Gv=-10dB 8.9 9.5 dBV
Maximum Input Voltage Vim THD=3% 2.8) (3.0) - (Vrms)
Output Power Po Gv=10dB, THD=10% 70 100 - mw
Total Harmonic Distortion THD - 0.1 1 %
Channel Separation CS Rg=600Q, Vin = 0dBV 70 80 - dB
“Mute” terminal=H,
Mute Level Mute Vin = 0dBY - -85 -75 dB
. _ i -95 -85 dBV
Output Noise Voltage 1 Vo1 Rg=0Q, A-Weighted - (18) (56) (WVrms)
. “Mute” terminal =H -105 -95 dBvV
Output Noise Voltage 2 Vo2 Rg=0Q, A-Weighted ) (5.6) (18) (UVrms)
Power Supply Ripple Rejection PSRR \F:gzglg;zod BV - 70 - dB
@CONTROL
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
High Level Input Voltage ViH 2 - V' \%
Low Level Input Voltage Vi 0 - 0.4 \Y
l CONTROL TERMINAL
Operating Condition C&Eﬁf;lf:ﬂ”:;g?' Description
gg Mute H Mute the signal
=g
S& Active L, OPEN Output the signal
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NJM2777

B TEST CIRCUIT
TEST CIRCUIT1 (THD, GEVR, VIM, PO)

e — . Input B CNT B Output B
100Q
i 100uF
1uF —
Vents ZZZZ+ V+
+
+ [THD] BPF:400 to 30KHz
[Gevr] BPF:1KHz
7 6 5 4 3 2 1 10uF

/ N.C. Mute INb CAPb CNTb OUTb V+

voL _l>J
VoL
Bias
\ N.C. Vlef INa CAPa CNTa OUTa GND/

8 9 10 11 14

10uF | 4 100pF| +
047pF
Output A
)
:, ---------------- i CNTA
: 100Q

[THD] BPF:400 to 30KHz
Input A CNT A [Gevr] BPF:1KHz

Volume Range : GEvr=201log V'omax

Vomin

Vomin : Output voltage at VCNT=0V
Vomax : Output voltage at VCNT=3.3V
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TEST CIRCUIT 2 (VNO1,VNO2,VREF)

Input B CNT B Output B
100Q
Y
g 0.47pF _77|7 L o 100pF E\VW;.X#%L
<o — WF T zZZ
i un -
+
7 6 5 4 3 2 1 10uF
/ N.C. Mute INb CAPb CNTb OUTb V+ \
voL _I>
VoL
Bias
\ N.C. Vref [INa CAPa CNTa OUTa GND/
8 9 10 11 14
100upF | + 7J7
0.47uF
10uF| L — Output A
Vrer] y///4 T ZZ O
[ REF. 1HF VCNTA
i 100Q
a /a a Vo, Vaod
Input A CNT AWeighted
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NJM2777

TEST CIRCUIT 3 (lcc)

Input B CNT B Output B
Rg=600Q 100Q
Vents V+
2 L 100uF
1uF T Y21/ &
+ [lec]
- +
;;[ 0.47pF|’ +
7 6 5 4 3 2 1 10uF

/ N.C. Mute INb CAPb CNTb OUTb V+ \

|

VOL

VOL

Bias
K N.C. Vr‘ef INa CAPa CNTa OUTa GND/
8 9 10 11 12 13 14

+ Ji).47pF 100pF| 4

10uF
oy ZZZZ+ Vou Output A

Rg=6000= HF 7L
100Q
/A

Input A CNTA
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NJM2777

TEST CIRCUIT 4 (CS)

Input B CNTB
Rg=600Q 1000
V [CS]
L7 | 1000 BPF:1KHz
1uF ZZZZ+
uz .
0.47pF—|7 ‘ n
7 6 5 4 3 2 1 10uF
/ N.C. Mute INb CAPb CNTb OUTb V+ \
voL _l>
Rg=600Q <
| i VoL
Bias

K N.C. Vlef INa CAPa CNTa OUTa GND/

8 11 12 13 14
Jf”“F 100pF | +
10pF ZZ+ Output A
7LVCNTA [CS]
;L BPF:1KHz
P mnw 1000
Rg=6000Q Input A CNT A
New Japan Radio Co., Ltd.
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TEST CIRCUIT 5 (PSRR)

Input B CNT B Output B
§ Rg=0a y o0 BPFAKHZ
L™ | 100uF
1pF_77|7 T ZZZZ
1 ZZZZ+
0.47pF—|7
7 6 5 4 3 2 1 10pF
7/~ NC Mute INb CAPb CNTb OUTb V+ \ v+
voL _l>
VOL
Bias
K N.C. Vr‘ef INa CAPa CllTa OUTa GND/
8 9 10 11 14
. JE.47|JF 100pF|
10uF + Output A
1uF 0
Rg=0Q H 7LVCNTA
[PSRR]
100Q BPF:1KHz
Input A CNT A
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TEST CIRCUIT 6 (MUTE)

CNT B Output B
100Q
Vents
- 100pF
ZZ+ L/+
3 2 1

/ N.C. Mute INb CAPb CNTb OUTb V+ \
VOL
VOL
Bias
\ N.C. Vref INa CAPa CNTa OUTa GND/
8 9 10 11 12 13 14
10pF | + + 7J7
0.47pF
+ 100uF Output A
_________________ 1uF Q
7L 100Q
"""""""" Input A CNT A
New Japan Radio Co., Ltd.
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H APPLICATION CIRCUIT

Input B

Output B
1pF CNT B
T "=
vy 0. 47p
5

7 6 4 3 2 1 100F
/ N.C. Mute INb CAPb CNTb OUTb V+
voL _l>J
VOL
Bias
\ N.C. Vref [INa CAPa CNTa OUTa GND/
8 9 10 11 14
+ 0.47uF 100pF | +
10uF + Output A
Y74
1uF
75Q
CNTA
va
Input A
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B TERMINAL DESCRIPTION

PIN TERMINAL
NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
2 OUTb | Bch Output Bd
13 OUTa Ach Output 18k 22
_/\/\/\,_
1k I i
ouT
R, O V+/2
25p
IR
m m
3 CNTb Bch Volume Control
12 CNTa Ach Volume Control
CAP
CNT | 200 | 42«
o -
42k
Y Y
™ m
4 CAPD Bch Volume control click
noise absorbing capacitor
connect terminal
" CAPa Ach Volume control click CAP
noise absorbing capacitor CNT | 200 | a2 E
connect terminal — -
42k
Y AN
™ m
5 INb Bch Input
10 INa | Ach Input I
IN 200
GND
§50k
m
New Japan Radio Co., Ltd.
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B TERMINAL DESCRIPTION

NJM2777

PIN TERMINAL
NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
6 Mute Mute Control
Mute
200 { GND
g 400k
m m
9 Vref Reference voltage stabilized
capacitor connect terminal
100k
Vref 00 V+/2
D—
t 100k
m
New Japan Radio Co.Lid.

www.DataSheetdU.com



B TYPICAL CHARACTERISTICS
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www.DataSheetdU.com

VCNT [V]

1.0

0.5

0.0

3.0

New Japan Radio Co., Ltd.

25

2.0

15
VCNT [V]

1.0

0.5

3 3 F- -\ —f-F——-—4——+—f———+-+
~ L L L L L — 1~ 1~ T T T T T T T
T TTy—— . T N S A R R I N
2 o I e | [T R A an. I N N D
2 = RN T IS IR W Ep P PO S,
o o [rerryrrrT TTTT g9 i e W e e e B e e T s
L . g FEERE R+ ++ + + T& T T\ T T T ¥ T T
I S 3 T N I IR = QO I " _"1 N_C_J-1-2 -[fOJ--1-t
O T - ) @7 RN [ L~ IS N BRI S IR
= &, HE FrrrrrrTT TTTT] o od - ——4 -\ ————4-8 - -——4—+
c > e €5 Frrrrfrr++ + o+ Py == — T T T —
52 E 83 pLiitipiiiL 111115 S%  [CIOCCOCpINIZooA-T ZEDICZaCr
= © — |l NN s LY I R A ~ O _L_[CIJ--1”1
Am,n I ma FrrrrprrrT TTT1T ®© g4
S - 8 5, o g = & Fie i — 4 b N\ — =k — - = — 4 =+
w o £ P ——+—t ——+—t ——t+—t B € s> } } } } —t } } } }
>0 L So bLroorlrrrr 1111 ] ° sa Frr=——7-T-r- N\ 1" "T- [~ ~71-T
ez = o Z RERRERRE NN = <] FC - -_J1-[-C-JN\I-_-rC-[fo--1-tT
S - € o< - -t _ 4 1____] = O -4l _L__IX [ E A
[ k5 &> TrrrprrTd TTTT b E T T N R P O N ST
59 .m wm_u_a FEEEEFEE++ + 4+ + Es) S c T } } F— } } T
oz < >4+ pLLLLLLLLL RN m c > il e G e e
o . [T RN N T Fm———7-t-r———71-— -F==-=7-7
£ 2 T[T R O3 - - 2O I N2t
© o FrErE et o+ttt ] S+ T | | T | | R
2 K] I A R R 8> i N )
7] REEREEEN L G Fr—i— =9 -T-rF~=—7-~7-FN"~"7T-T
© © [rrrrprrorr T = [C - I JI--"TZEN-JI-L
e+t + A T AR N
Q Ll Ll Ll 4
w w o o o o o o o o
! ' < « 139 5 © <] =]
o ~ © w < [se) o -~ o ~ © le] < @ N ' ! g ' A
[vw] aung bunesado [A] @Bejjo aoualsjey [gp]uies abejop
A — T — — — 3 m [T\ __[_C_ |- J1_IT_LC__JIIT
I R T A A R BT R 2 NI VI K A R A N RS
L | | L o s —t t —+—————+— —+—
\\\\\\\\\\\\\\\\\\\\\\\\\\ o r—— -\ T r 77" 7T-r—— 71771
© [ T [ T [ . =AUV I I I B A aTT
o3 > Bl e T e R W?C RN Y R o
8 o~ = L i L L IR YN e -\t |- Lo
3 -~ S - =0 o , L2 T N
>0 VC \\,ﬂ\,ﬂ\\,ﬂ,»\‘\,ﬂq,\‘4,\4,\\4,\4,4,\ S o | s [N
S o o L ______ e e —® - — = 4 -
2 g7~ JON Ny iy E O i 8d [CO-I-CN_CCZD3-2 02”3371
=9 S ® W [ I [ [ L = 8 |- I\NL_|—Jd_-s L_i-Ja1x
mm = ﬂm \\,\\,\\\,\\\\:\:,\\,\\\,\\,\\\,\\,\,\ W em I I I I oy .ﬁ } bt T
o 9 L o 1 N . W N
& =% St [T — T 2 % R E e Il 5 N S S S e R R
O_.___._ = AU A AR A "N AU IR G S SC [COTOT TN T-C - a1 T
o E s 3 =S I R I I N S R R S e e e S e it 411
WU o eU i I | 7 | | | [ > S 1 1 1 1 1 1 1 (]
5= £ = \\7\#\\#\\‘\+4\‘//\4\\4\44\ g R S et St N 4+t
S35 o 8 s 3 L | [ N\ L L 11 ] o ® o IO TTICCTCNI_TI-_CooTaaTT
=Y 8 S5 [ | | RN o g O FCOCIZTIZCIEONZICCIOZgIIT
O3 o 7403 o e e R e B P R B o 3 H— , A s
22 Q9 [-F-hpr—t——p okt o2& [oCoCorCEoETiONCE G
= SZ L_o_vl_ ol 1o da_a_ra_aa] = T i i e e e o g s
= > | | | [ | | [N S Lo d_ 1A SRR
2 © ..% T T T — T T T T © wv I | [ L1
(@) v4 R e A S R PO o) L e e S e e A A A R
L | | L N = F-—— 4 -—T-r—[71-t-r=-N"J]1t1
B 2 [C - I T -CZ|C - T-CZIN]ITT
F--r-r+r-r—-——-t—-tt—-FTt—-—F——=—~-1- I Ll I Ll Ll Ll
< L L L Ll L L | Ll < nAu.. m o m o m % w
© ~ © 0 < ™ ~ - o ~ © " < ™ ~ Y i P 0 2
[ww] yuaung Buiesado [A] ebej0A 20UBIBjOY [gp] ures ebbeyjop

0.0

—-12 —




NJM2777

B TYPICAL CHARACTERISTICS
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B TYPICAL CHARACTERISTICS

THD+N [%)]

THD+N [%]

Output Power [mW]

THD+N vs. Output Power (Operating Voltage)
f=1kHz, Gv=10dB, RL=100Q, BW=400Hz-30kHz, Ta=25°C
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Output Power vs. Operating Voltage
f=1kHz, THD=10%, Gv=10dB, RL=100Q, BW=400Hz-30kHz
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THD+N vs. Output Power (Frequency)

V+=9V, Gv=10dB, RL=100Q, Ta=25°C
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Output Power [mW/ch]

Output Noise Voltatge 1 vs. Ambient Temperature
V+=9V, Gv=0dB, RL=100Q, Rg=0Q, A-Weighted, MUTE=L
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Output Noise Voltatge 2 vs. Ambient Temperature
V+=9V, RL=100Q, Rg=0Q, A-Weighted, MUTE=H
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[CAUTION]

The specifications on this data book are only
given for information, without any guarantee
as regards either mistakes or omissions. The
application circuits in this data book 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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