NIM2774

Stereo Headphone Amplifier & Audio Line Amplifier IC

BGENERAL DESCRIPTION BMPACKAGE
The NIM2774 is a headphone amplifier and 2-channel T
audio line amplifier IC. q‘a‘-ﬂﬁ_
Each amplifier has a fixed DC Gain. Therefore, it is "“-E‘.@@-

connectable directly to 3.3V operating device without input
coupling capacitor.

The headphone amplifier and one of audio line amplifier
(Amplifier 2) include Low-pass filter for PWM input signal.
Further, another audio line amplifier (Amplifier 3) corresponds
both single-end input and differential input.

Also, it includes 3-circuit voltage detector and mute
transistor control circuit.

The NJM2774 is suitable for audio applications with a
headphone and audio line outputs.

NIM2774V

BFEATURE

& Headphone Amplifier 48kHz LPF
+8.5dB Fixed Gain

€ 2-channel Audio Line Amplifier Amplifier 2 : 48kHz LPF, +11dB Fixed Gain
Amplifier 3 : +9dB Fixed Gain

#Operating Voltage V*=11.4to 20V, V?=8.5 to V*'V

#Operating Current 10mA typ. (V™), 6mA typ. (V™)

& \oltage Detector (3 Circuits)

@ Mute transistor control circuit

@ Bipolar Technology

@ Package Outline SSOP32

HEBLOCK DIAGRAM
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NIM2774

HPIN CONFIGURATION

NAnnannnannanna

LQ J
I

No. Symbol Function No. Symbol Function
1 v Power Supply 1 17 X—PFSSI.ECT Logic Output for DC Detector
> V2 Power Supply 2 18 X_MUTEC IN (L)?ngg:uinput C for Mute Control of Amplifier
“ " REC-MUTE | Logic Output C for Mute Control of
3 REG IN External Reference Voltage Input “3.3V 19 ouT Amplifier Output
4 REG OUT External Reference Voltage Output “3.3V” 20 REC-R OUT | Rch Line Amplifier2 “REC” Output
5 GND1 GND1 21 REC-L OUT | Lch Line Amplifier2 “REC” Output
] i LINE-MUTE | Logic Output B for Mute Control of
6 HP-L IN Lch Headphone Amplifier Input 22 ouT Amplifier Output
7 HP-R IN Rch Headphone Amplifier Input 23 LINE-R OUT | Rch Line Amplifierl “REC” Output
8 REF Reference Voltage “1.6V” 24 LINE-L OUT | Lch Line Amplifierl “REC” Output
] ) o HP-MUTE Logic Output A for Mute Control of
9 LINE-L IN Lch Line Amplifierl Input 25 ouT Amplifier Output
10 LINE-R IN Rch Line Amplifierl Input 26 HP-R OUT Rch Headphone Amplifier Output
11 REC-L IN- Lch Line Amplifier2 “REC (-)” Input 27 HP-L OUT Lch Headphone Amplifier Output
12 REC-L IN+ Lch Line Amplifier2 “REC (+)” Input 28 SPR(-) IN Rch Speaker Amplifier “-* Input
13 REC-R IN+ Rch Line Amplifier2 “REC (+)” Input 29 SPR(+) IN Rch Speaker Amplifier “+* Input
14 REC-R IN- Rch Line Amplifier2 “REC (-)” Input 30 SPL(-) IN Lch Speaker Amplifier “-* Input
15 | X MUTEAIN g‘fﬁ;)cu:”p“t Afor Mute Control of Amplifier | 5, SPL(+)IN | Lch Speaker Amplifier “+* Input
16 | X MUTEBIN 'E)(l’ﬁ;fu:”p”t B for Mute Control of Amplifier | 5, ZEROIN | External Reference Voltage Input “0V”
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NIM2774

B ABSOLUTE MAXIMUM RATING(Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage V' +23 \%
Maximum Input Voltage Vim -0.3 to V™ \%
iscinati 1200
Power DISSIpatIOI’\ PD NOTE: EIA/JJEDEC STANDARD Test board (76.2x114.3x1.6mm, 2layer, FR-4) mounting ow
Operating Temperature Range Topr -400 +85 0
Storage Temperature Range Tstg -400 +150 O

®) For the maximum input voltage less than -0.3 toVv*
HMELECTRICAL CHARACTERISTICS (V+1:15V, V+2:9V, Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX.| UNIT
GENERATIONAL CHARACTERISTICS
Operating Voltage 1 vt 11.4 15 20 v
Operating Voltage 2 V2 8.5 9 vt \Y;
Operating Current 1 lcc1 v*'=15V, No Load, No Signal - 10 15 mA
Operating Current 2 lecz V*?=9V, No Load, No Signal - 6 10 mA
Cross Talk cT Rg=2.2kQ, Vin=1.6V(DC), Vo=1Vrms, ) ) 70 dB

f=1kHz, BPF:400Hz to 30kHz

AMPLIFIER 1 "HEADPHONE AMPLIFIER” (V+2=9V, Ta=25°C, unless otherwise specified)

Input DC Voltage 1 Vipc1 1.50 1.60 | 1.70 \%
Output DC Voltage 1 Vopc1 | Vin=1.6V(DC) - 4.26 - Vv
Voltage Gain 1 Gui Vin=1.6V(DC), Vin=0.2Vrms, f=1kHz, 475 +85 | +95 dB

RL =100Q

V?=8.75V , Vin=1.57 to 1.725V(DC), THD=1%,

Maximum Output Voltagel Vowmi f=1kHz, BPF:400Hz to 30kHz, R, =100Q 2.0 2.2 - Vrms

. Rg=2.2k Q, Vin=1.6V(DC), -90 -97 i dBVvV
Output Noise 1 Vo1 | BPE-400H? to 30kHzZ (31.6) | (14.1) (uVrms)
Total Harmonic Distortion 1A THD1a Vin=1.6V(DC), Vin=0.2vrms, {=1kHz, - 0.02 - %

BPF:400Hz to 30kHz, R =100Q

L . V7?=8.75V, Vin=1.65V(DC), Vo=2.2Vrms, o
Total Harmonic Distortion 1B THD1g f=1kHz, BPF:400Hz to 30kHz, R, =100Q - 1.0 7.0 %

Rg=2.2kQ, Vin=1.6V(DC), Vo=1Vrms,

Channel Separation 1 Cs1 f=1kHz, BPF:400Hz to 30kHz - - -70 dB
LPF Characteristics 1 LPF1 -3dB - 48 - kHz
Input Impedance 1 Ring 70 100 - kQ
AMPLIFIER 2" LINE AMPLIFIER” (V™'=15V, Ta=25°C, unless otherwise specified)
Input DC Voltage 2 Vibcz 1.50 1.60 | 1.70 \%
Output DC Voltage 2 Vopcz | Vin=1.6V(DC) - 5.68 - Y
Voltage Gain 2 Gv V|nf1.6V(DC), Vin=0.2Vrms, f=1kHz, +10 11 +12 dB
R =10kQ
. Vin=1.57 to 1.725V(DC), THD=1%, f=1kHz,
Maximum Output Voltage2 Vomz BPF:400Hz to 30kHz, R, =10kQ 2.5 3.0 - Vrms
. Rg=2.2kQ , Vin=1.6V(DC), -90 -95 ] dBV

Output Noise 2 Vo2 | BPE-400H7 to 30kHz (31.6) | (17.8) (UVrms)
Total Harmonic Distortion 2A THD2a Vin=1.6V(DC), Vin=0.2Vims, f=1kHz, - 0.02 - %

BPF:400Hz-30kHz, R. =10kQ

o V*=11.4V, Vin=1.65V(DC), Vo=3.0Vrms, .
Total Harmonic Distortion 2B THD2gs f=1kHz, BPF:400Hz to 30kHz, R, =10kQ - 0.15 7.0 %

Rg=2.2kQ, Vin=1.6V(DC), Vo=1Vrms,

Channel Separation 2 CS2 f=1kHz, BPF:400Hz to 30kHz - - -70 dB
LPF Characteristics 2 LPF> -3dB - 48 - kHz
Input Impedance 2 Rin2 70 100 - kQ
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NIM2774

BELECTRICAL CHARACTERISTICS (V™=15V, V=9V, Ta=25°C, unless otherwise specified)

PARAMETER | symsoL | TEST CONDITION | min. | Tvp [max. | uniT
AMPLIFIER 3’ LINE AMPLIFIER” (V''=15V, Ta=25°C, unless otherwise specified)
Input DC Voltage 3 Vipcs 1.50 1.60 | 1.70 Y
Output DC Voltage 3 Vobcs Vin=1.5V(DC) - 5.84 - \%
Voltage Gain 3 Gvs \ng”:ibi\gm)’ Vin=0.2vrms, f=1kHz, +8 +9 | +10 | dB

Vin=1.5V(DC), THD=1%, f=1kHz,

Maximum Output Voltage3 Vowms BPF:400Hz to 30kHz, R, =10kQ 25 3.0 - Vrms

. Rg=2.2kQ, Vin=1.6V(DC), 90 | 95 | _ dBV
Output Noise 3 oz | BpE-400H? t030kHzZ (3L6) | (17.8) (uVrms)
Total Harmonic Distortion 3A | THDza | WN=1:5V(DC), Vin=0.2Vims, f=1kHz, - 002 | - %

BPF:400Hz to 30kHz, R, =10kQ

S . Vi=11.4v, Vin=1.5V(DC), Vo=2.8Vrms, o
Total Harmonic Distortion 3B THD3g f=1kHz, BPF:400Hz to 30kHz, R, =10kQ - 0.15 7.0 %

Rg=2.2kQ, Vin=1.5V(DC), Vo=1Vrms,

Channel Separation 3 CS3 f=1kHz, BPF:400HzZ to 30kHz - - -70 dB
Common Mode Rejection

Ratio CMRR 35 - - dB
Input Impedance 3 Rinz 40 65 - kQ

CONTROL DC CHARACTERISTICS

Detection Voltage : V™

i @Vpers < Listed Vall
Detection Voltage 1 VpeET1 X_MUTE'Z%T et o, 10.1 10.7 | 11.0 \%

X_PROTECT OUT Voltage : LOW

Detection Voltage : V™

#Vperyy > Listed Value ) i
VDETl Release VOItage VDETlU X_MUTE OUT Current : OFF, 11.4 V

X_PROTECT OUT Voltage : HIGH

Detection Voltage : V™

i *V < Listed Value
Detection Voltage 2 VpeT2 N NOTE OUT Gurrent : ON 6.6 7 8.0 Y

X_PROTECT OUT Voltage : LOW

Detection Voltage : V™

@ Vperyy > Listed Value _ R
Voerz Release Voltage VoeT2u X_MUTE OUT Current : OFF, 8.5 \V

X_PROTECT OUT Voltage : HIGH

Detection Voltage : |SP(+) — SP(-)|

Detection Voltage 3 VDET3 | #Voer < Listed Value - 0.7 - Vv
X_PROTECT OUT Voltage : LOW
REG Voltage VRrec REGIN=3.3V, lo=10mA 3.25 3.30 | 3.35

X_PROTECT OUT

Output Voltage : H Vopron | Logic Output : High, RL =1MQ 2.8 295 | 3.1
X_PROTECT OUT . ] ~ ]

Output Voltage : L VoproL | Logic Output : Low, R =1MQ 0 0.5 vV
X_MUTE OUT v Logic Output : High, b8 ) ] y
Output Voltage : H OMUTER 1 /b uiup =3.3V, Rpuiup=10kQ '

X_MUTE OUT Logic Output : Low,

Output Voltage : L VowuTeL |/ =3 3V, Rouiy=10kQ 13 175 | 2.2 \
X_MUTE IN . P ]

Input Voltage : H Viwuten | Logic Input : High 25 5.5 Vv
N MLTE N Viwuter | Logic Input : Low 0 - 0.2 V;

Input Voltage : L

Notel : In case of initial condition after turn ON

X_MUTE OUT Output Current : ON
(After turn ON, release the detection by changing the ” Viwure” level from "LOW" to "HIGH".)
X_PROTECT OUT - HIGH

Note2 : In case of any condition “Vper: > V™, “Vperz > V", or “Viure = LOW”
All X_MUTE OUT Output Current : ON
(X_MUTE OUT terminal voltage is 1.75V on the measurement circuit  [Vpuiup =3.3V, Rouiep=10kQ] )

. In case of any condition “Vper: > V™, “Vperz > V™2, or “Vpers < |SP(+) — SP()[”
X_PROTECT OUT . LOW
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B TERMINAL DESCRIPTION

DC
PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
\
1 V*; Power Supply 1 11.4 to 20V
2 V* Power Supply 2 +1
pply 12k0Q 85toVV
GND
V+2
V?Z_ V7
External Reference Voltage Input
3 REG IN w3 3\ -
200Q
4 REG OUT External Referﬁ;gt\e/)/oltage Output REG IN
6 HP-L IN Lch Headphone Amplifier Input
7 HP-R IN Rch Headphone Amplifier Input 1.6V
9 LINE-L IN Lch Line Amplifierl Input
10 LINE-R IN Rch Line Amplifierl Input 1.6V
GND REF1(1.6V)
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B TERMINAL DESCRIPTION

PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOI?I%GE
V'L
12 REC-L IN+ Lch Line Amplifier2 “REC (+)” Input
13 REC-R IN+ | Rch Line Amplifier2 “REC (+)" Input 1.6v
GND REF1(1.6V)
V+1
11 REC-L IN- Lch Line Amplifier2 “REC (-)” Input
14 REC-RIN- | Rch Line Amplifier2 “REC (-)" Input 1.6v
Feedback
V+1
8 REF Reference Voltage “1.6V” 1.6V
Logic Input A for Mute Control of
15 X_MUTEA IN Amplifier Output
5kQ
16 X_MUTEB IN Logic Input B for Mute Control of A%Y
Amplifier Output ov
18 X_MUTEC IN 200kQ
Logic Input C for Mute Control of
Amplifier Output 12kQ
GND GND GND
17 X—PE?J.TI.ECT Logic Output for DC Detector 2.95V
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B TERMINAL DESCRIPTION

PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOI?I%GE
V+1
REC-MUTE Logic Output C for Mute Control of
19 ouT Amplifier Output
10kQ
22 LINE-MUTE Logic Output B for Mute Control of
ouT Amplifier Output \ B
25
HP-MUTE Logic Output A for Mute Control of 10kQ
ouT Amplifier Output
GND
GND
20 REC-R OUT Rch Line Amplifier2 “REC” Output
21 REC-L OUT | Lch Line Amplifier2 “REC” Output 5.84V
to 11pin, 14pin
23 LINE-R OUT Rch Line Amplifierl “REC” Output
5.68V
24 LINE-L OUT Lch Line Amplifierl “REC” Output
39.2kQ 35.4pF
ZERO IN (32pin)
26 HP-R OUT Rch Headphone Amplifier Output
27 HP-L OUT Lch Headphone Amplifier Output 4.26V
60.2kQ 38.5pF
ZERO IN (32pin)
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ETERMINAL DESCRIPTION

DC
PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
v
28 SPR()IN Rch Speaker Amplifier “-* Input
GND
29 SPR(*)IN Rch Speaker Amplifier “+* Input
: V+1
30 SPL()IN Lch Speaker Amplifier “-* Input
sl SPL(*) IN Lch Speaker Amplifier “+* Input
200Q
GND
\
External Reference Voltage Input
32 ZERO IN “OV” 12kO
GND
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B APPLICATION CIRC

V=13 to 18V

ulT 1

DC Det.
10.7V45%
1 32
VZ=gvE C Det. ZERO IN
V5%
1E 1 -
SP Output
3.3v
DC T
3 Detector ‘ L
+ N
3.3V REGOUT
4 I R+
‘[ SP Output
v 0

HP-L+ R,
>—W f=48kHz +20% ' to Headphone Output
Gain=+8.50B (Vopcy : 4.26V) | 1004F 1000 " e
6 . T 2 >
PWM HP-L- I Amplifier 1
3.01v
0.00V HPR+ 100pF 100Q to Headphone Output
¥ e 7 2 >
Center : 1.60V o
HP-R-

+

REF1(=1.6V)

Amplifier 2
f=48kHz +20%

4
Gain=+11dB (Vopc: : 5.68V) | REF1

m %»J%J@J@JL%JL&JQ

H

2.2F 1kQ
24 —W—e—Pp
2.2F 1kQ
23 —W\

Ve

to Line Output

to Line Output

PWM
3.01v
0.09vV

Center : 1.60V

ZERO IN

Bias Control e 3

fE A
RECL 2.2uF 1kQ to REC Output
1Vrms 2 21 e
{/ Gain=+9dB (Vopcs : 5.84V)
Center : 1.5V REC-R 22 1o —o—ym o
JE
A« MUTEA I | X MUTEC IN
—— Wl 15 18
33v
+5
X_PROTECT
33V X MUTEB IN T out
33v
+5¢

e

a

Note)
Use 9V-supply voltage to V*?, because it is a supply voltage for high power circuit block.

In case of a V*? exceeds 9V [ for example, it will be the common voltage as a V** ], there is possibility to
be not able to satisfy the package power on these components value of the current application circuit. The
maximum limitation of power dissipation should be taken into consideration. For example, adjust the load
resistances of " Headphone Amplifier " and/or " 3.3V Regulator".
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B APPLICATION CIRCUIT 2

V=13 to 18V

f=48kHz +20% :

| to Headphone Output
Gain=+8.50B (Vopc1 : 4.26V) | 00yF 100Q

2 >

PWM Amplifier 1

3.01V ZEROIN ¥

100pF 100Q to Headphone Output
2 g

DC Det.
10.7V45%
1 f 32
VZ=ov* ZERO IN
DC Det.
) V5% 3 i
[ |
SP Output
33v I
DC
E 3 Detector 30 y *
"
3.3V REGOUT
=y FIRNUNI
I 1
‘J’ SP Output
28 <+ R-
7]
2]

AV

0.09v HP-R+
7
Center : 1.60V

ZEROIN ¥
Vol

B PR
<
R +
REF1(=1.6V)
+—AN‘%—E ZEROIN ¥
PWM LINE-L- I
+

L 2.2uF 1kQ to Line Output
24 WY »>
t 2 ZpF 1kQ 10 Line Output

Amplifier 2
3.01v f=48kHz +20%
050 LINE-R+ Gain=+11dB (Vopc: : 5.68V)
o ] 23

Center :1.60V

ZEROIN ¥ |
LINE-R- :
; Bias Control - )
REC-L- "
COMMON —»— —
REC-L+ é 2 2uF 1kQ m REC Output
1.0vims > 21 W

2 2pF 1kQ to REC Output
F—MW—1—

REC-R-
COMMON —»—1 14

33V
I 5
X_MUTEA IN [ X MUTEC IN
[ 15 — l
33V
+59
X_PROTECT
8.3V X_MUTEB IN ouT
T s

3.3v
25

Hcﬂ

Note)
Use 9V-supply voltage to V*?, because it is a supply voltage for high power circuit block.

In case of a V*? exceeds 9V [ for example, it will be the common voltage as a V' ], there is possibility to
be not able to satisfy the package power on these components value of the current application circuit. The
maximum limitation of power dissipation should be taken into consideration. For example, adjust the load
resistances of " Headphone Amplifier " and/or " 3.3V Regulator".
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NIM2774

B MEASUREMENT CIRCUIT

v
DC Det.
e 1 10.7V5%
V2
| DC Det. ZERO N
AR 2 7V5%
2

Ja

DC
Detector|

A
] o] o] ] ]

Vpers v
f=48kHz +20%

Gain=+8.508 (Voocs : 4.26V) 100uF  AMP1 Output

27
Amplifier 1 % 1000

100pF AMP1 Output

100Q
Vpuiup=3.3V

Rpuiup=10kQ

Vomute

L 2.2yF  AMP2 Output
24
10kQ
t 2.2yF  AMP2 Output

" REF1(=1.6V)
9]
Vin ;eg:z 2%k Amplifier 2

f=48KHz +20%
Gain=+11dB (Vopc : 5.68V)

<
REF1

10kQ
ZERQIN PuHuF_B 3V
I S— :
Rpuiup=10kQ
Vowmute
g 2 2uF AMP3 Output
12
10kQ
n 59:2.2“)
_ Gain=+9dB
Vin=15V(DC) K jw 2 20F  AMP3 Output
7 13
» REF1 10kQ
Vin puuu.,-3 v
Vin=1.5V(DC) Ro=2.2ka RWHW_ 10k0
14 1
3.3v VoMuTE
+5%
10kQ
Viwre_fy 15 sav vwg
T +5
10kQ
I X_PROTECT OUT
O
Vi 16 . 17
; +5%
10kQ
[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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