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Features
@® Wide common-mode and differential voltage ranges
@® No frequency compensation required O
® low power consumption tout [ | 1 8 |_] vees
@® No latch
@® Gain Bandwidth Product: Typical Value: 4 MHz - [ 2 7 [ zour
@® Gain and Phase Matching Between Amplifiers ine [ | 3 6 | ] an-
® Low n_cnse: '_I'he typlcal_value at 10 kHz is 6.5nV/ v Hz. vee. [ « s [ ane
@® Low distortion and noise: 0.0001% at 1 kHz
Description Pin description

The RC4558 is a dual-channel universal operational amplifier featuring a wide supply voltage
range (10 V to 30 V), low noise (6.5nV/ Vv Hz), and excellent distortion performance (0.0001%
THD+N), making it suitable for a variety of audio applications.

The wide common-mode input voltage range and latch-free characteristics make this device

highly suitable for voltage follower applications. Its internal frequency compensation ensures
stability without the need for external components.

Applications
@® AV receiver
Electrostatic discharge (ESD) can damage this integrated circuit. Recommends handling
. PI’OfeSSional mixer A all integrated circuits with proper precautions. Failure to follow correct and installation
procedures may damage the integrated circuit.ESD damage can range from minor
® Soundbar ) performance degradation to total device failure. Precision integrated circuits may be more
. ; susceptible to damage because even very slight changes can cause the device to deviate
. ereleSS Speaker from its published specifications.

RIN
VIN—AN +
VOUT

pp— RG
= RF

Schematic Diagram of an in-Phase Amplifier
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Pin description

NAME NO. TYPE DESCRIPTION
TIN+ 3 I Noninverting input
T1IN- 2 I Inverting Input
10UT 1 O Output
2IN+ 5 I Noninverting input
2IN - 6 I Inverting Input
20UT 7 O Output
Vee+ 8 — Positive Supply
Vcce- 4 — Negative Supply

Absolute Maximum Ratings

over operating ambient temperature range (unless otherwise noted)(1)

MIN MAX| UNIT
Vce+ 18
Supply voltage(2) V

Vce- -18

Vip Differential input voltage(3) +30

Vi Input voltage (any input)(2)(4) +15

lo Output Current(5) +125| mA

Tj Operating virtual junction temperature 150 °C
Tstc Storage temperature -65 150] °C

(1) Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply functional operation
of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If used outside the Recommended
Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully functional, and this may affect device reliability, functionality,
performance, and shorten the device lifetime.

(2) All voltage values, unless otherwise noted, are with respect to the midpoint between VCC+ and VCC- .

(3) Differential voltages are at IN+ with respect to IN— .

(4) The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15V, whichever is less

(5) Temperature and supply voltages must be limited to ensure that the dissipation rating is not exceeded.
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Electrical Characteristics

ForVees =15V, Ve = -156V at Ty = 25°C, R = 2 kQ unless otherwise noted.

PARAMETER TEST CONDITIONS(" Ta MIN TYP MAX UNIT
V, [ fiset vol Vo =0V 03 6 v
nput offset voltage = m
o8 P 9 ° Full range(? 7.5
5 200
lio Input offset current Vg =0V nA
Full range@ 300
| | bi Vo =0V 8 500 A
nput bias current = n
' P © Full range® 800
Vicr Common-mode input voltage range +12 +14 A
R =10k +12 +14.1
Vour Maximum output voltage swing +10 +13.8 \"
R|_ =2kQ
Full range@ +10
20 830 VimV
A Large-signal differential voltage R, = 2kQ, 86 118 dB
VD amplification Vo = +10V 15 VimV
Full range®@
83 dB
GBW Gain-bandwidth product f=10kHz 4 MHz
SSBW Small-signal bandwidth Vo = 200mVpp, <1dB peaking 3 MHz
CMRR Common-mode rejection ratio (V-)+3V<Vgr<(V+) - 3V 70 94 dB
Common-mode 550 5.6 MQ || pF
Input impedance
Differential 450/ 0.8 kQ || pF
k S | (AViof AVce) |V 5V to 15V % 150 L
u -voltage sensitivity (A A =+5Vto +
svs pply g y I cc cc 76 v B
0.38 Wep
Input voltage noise f=0.1Hz to 10Hz
0.063 UVems
en
. . f=1kHz 7 _
Input voltage noise density nV/JHz
f=10kHz 6.5
In Input current noise density f=1kHz 0.15 pA/ v Hz
= = = = = 0.0001 %
THD+N | Total harmonic distortion + noise Ve = 30V, Avp = VIV, 1= 1kHz, Vo = Vs, RL
2kQ 120 dB
[ Supply (both amplifiers) Vg = 0V, No load 25 56 mA
upply current (both amplifiers =0V, Noloa
ee © Full range®@ 2.65 6.6
Voi/Voz | Crosstalk attenuation Rs = 1kQ, f= 10kHz, Ayp = 1TVV 120 dB
t Rise time V,=20mV, C_ = 100pF 67 ns
Overshoot Vi =20mV, C_= 100pF 16.8 %
SR Slew rate Vgrep = 10V, C = 100pF 11 2.2 Vies

(1) All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified.

(2) Full range is 0°C to 70°C for RC4558 and — 40°C to 85°C for RC4558lI.
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Recommended Operating Conditions

MIN MAX| UNIT
Vcc+ 5 15
Supply voltage V
Vcc- -5 -15
TA Operating free-air temperature -40 85| °C

ESD Ratings

VALUE UNIT

Human-body model (HBM),per ANSI/ESDAJEDEC JS-001(1) +2500
V(esD) Electrostatic discharge Vv
Charged-device model(CDM),per ANSIESDAJEDEC JS-002(2) + 1500
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
Functional Block Diagram
Vees ]
IN- K{
L~ ~
I 4
IN+ &
I
|
ouT

A
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Typical Application

Vour-
VRer -
12V R
Voire
- o\/oun
+
Vin
Order Number Package Package Quantit Marking Temperature
. 9 S . On The park P “
RC4558DGKR-TUDI MSOP8 Tape,Reel,2500 YRP
RC4558DR-TUDI SOP8 Tape,Reel,2500 RC4558
0°C to 70°C
RC4558P-TUDI DIP8 Tube,50,A box of 2000 RC4558P
RC4558PWR-TUDI TSSOP8 Tape,Reel,2500 R4558
RC4558IDGKR-TUDI MSOP8 Tape,Reel,2500 YSP
RC4558IDR-TUDI SOP8 Tape,Reel,2500 R4558|
-40°C to 85°C
RC4558IP-TUDI DIP8 Tube,50,A box of 2000 RC4558IP
RC4558IPWR-TUDI TSSOP8 Tape,Reel,2500 R4558|
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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E1
E

I
I
]
]
]
H
' Dimensions Dimensions
H In Millimeters In Inches
' Symbol
H H' kj kj Min Max Min Max
]
— e A 0.800 1.200 0.031 0.047
C Al 0.000 0.200 0.000 0.008
A2 0.760 0.970 0.030 0.038
i —
b 0.30 TYP 0.012 TYP
C 0.15 TYP 0.006 TYP
D 2.900 3.100 0.114 0.122
0
A2 e 0.65 TYP 0.026 TYP
A
E 2.900 3.100 0.114 0.122
-— E1 4.700 5.100 0.185 0.201
<
S — e — *
L [T T J [} L 0.410 0.650 0.016 0.026
\ 0 02 6° 0° 6°
D
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Package TSSOP8

c

b

—
[SA)]
PIN 1
\® Dimensions In Millimeters Dimensions In Inches
Symbol
H H H n Min Max Min Max
D 2.900 3.100 0.114 0.122
A E 4.300 4.500 0.169 0177
% b 0.190 0.300 0.007 0.012
\\_D C 0.090 0.200 0.004 0.008
E1 6.250 6.550 0.246 0.258
&5} T A 1.200 0.047
A2 0.800 1.000 0.031 0.039
- A1 0.050 0.150 0.002 0.006
fd
) e 0.65(BSC) 0.026(BSC)
|.A L 0.500 0.700 0.020 0.028
C H 0.25(TYP) 0.01(TYP)
0 [¢] 1° 1°
DETAIL A
—

Al

SjEjujsIa
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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