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Dual Operational Amplifier and Voltage Reference in a SOP-8 Plastic Package.

The BROP4358SC is a monolithic IC specifically designed to regulate the output current and voltage
levels of battery chargers and switching power supplies. The device contains two Op Amps and a
2.5V precision shunt voltage reference. Op Amp 1 is designed for voltage control with its non-inverting
input internally connects to the output of the shunt regulator. Op Amp 2 is for current control with both
inputs uncommitted. This device is offering space and cost saving in many applications like power
supply management or data acquisition systems.

$$ME /| Features

& T{FEEIEBESE (VCC =3V ~36V).

¢ EHBEEEX (0~Vce-15V),

& NS RS S,

& EEHmHEERE2.5V , BE+0.4%F]+0.8%,
& [BikERIREES] : 1~100mA,

& SERVEHERRE : 0.15Q.

€ Wide operating supply range (Vcc=3V~36V).
€ Large output voltage swing: 0 to (Vcc-1.5V).
€ Input common mode voltage includes ground.
€ Fixed output Voltage reference: 2.5V, voltage tolerance: +0.4% and 3-0.8%.
€ Sink current capability: 1 to 100mA.

€ Typical output impedance: 0.15Q.

& /| Applications

& HhFEEEES.

& AC/DCi&fzs.

& LEDHEER.

€ Battery charger.

¢ AC/DC power adapter.

€ LED lightings.
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RIERSEHEEE /| Equivalent Circuit
Output 1 V 4+
an L 18 '
Inverting Input 1 2[ ]7 Output2
Non-inverting Input 1 3 I: ol :|6 Inverting Input 2
v - B - -nverti
o 4 E% VRef :l 5 Non-inverting Input 2
SIEIHEZ) / Pinning
A 5
PIN IAREBERLEBE / PIN See Equivalent Circuit.
EPE{XE3 / Marking
TWEPEE54EE / See Marking Instructions
RBR2&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S s = Bfyz
Parameter Symbol Rating Unit
Supply Voltage Vce 36 \%
Differential input voltage VioiFF) 36 V
Input Voltage V, -0.3 to +36 V
Operating Temperature Topr -40 to +125 °C
Maximum Junction T, 150 °C
Temperature
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HIERESE] |/ Electrical Characteristics(Ta=25°C) (Vcc' = +5V, Vec = Ground ,Vo = 1.4V)

28 s M E1F RAME| BEE | &R KE | B
Parameter Symbol Test Conditions Min Typ Max Unit
Vee=5V 0.5 1.2 mA
Supply Current lcc
Vee=30V 0.8 2.0 mA
Operator2(independent op-amp)
Vem=0 to Vcc-1.5
Input offset voltage Vio Vo(p)=1.4V Rs=0 1 3 mV
Input Offset Voltage Drift Dvio Trin<Tamb< Tmax 7 Uv/°C
Input offset current lio Ta=25°C 2.0 30 nA
Input Bias current lgiAs Ta=25°C 45 100 nA
Large signal Voltage Gain Avd | Voe=18V RL=2kQ | 55 | 400 VimV
Vo =1.4V to 11.4V
Supply Voltage Rejection Ratio SVR Vce = 5V to 30V 65 100 dB
Input Common Mode Voltage Viem Vee = +30V - see note 1) 0 (vect) vV
Range -1.5
Common mode CMR | Ta=25°C 70 | 85 dB
rejection Ratio a=
Output Current Source lsource VCC_= 15V Vo=2V | g 40 mA
Vig = +1V
Short Circuit to Ground Isc Ve = +15V 40 60 mA
Output Current Sink lsink VCC_= 15V Vo =2V 10 13 mA
Vig = -1V
High Level Output Vol V Voot =30V Tame=25°C | 28 Vv
igh Level Output Voltage OH R, =10kQ 7
Low Level Output Voltage VoL R, = 10k 5 20 mV
Vi=0.5 to 3V VCC =15V
Slew Rate at Unity Gain SR R = 2kQ) C.=100pF | 0.2 0.4 V/uS
unity gain
Vee = 30V R. =2kQ
Gain Bandwidth Product GBP CL=100pF f=100kHz | 0.5 0.9 MHz
Vin=10mV
f=1kHz Ay=20dB
Total Harmonic Distortion THD R =2kQ V=30V 0.02 %
C.=100pF Vo =2V
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HIERESEL |/ Electrical Characteristics(Ta=25°C) (Vcc' = +5V, Vec = Ground ,Vo = 1.4V)

Operator 1 (op-amp with non-inverting input connected to the internal Vref)

Input offset voltage Vio xg?;;g,ltz\\// ce-1 i'\?s=0 1 3 mV
Input Offset Voltage Drift Dvio Thin<Tamb=<X Tmax 7 9&”
Input Bias current Igias Ta=25°C 45 100 nA
Large signal Voltage Gain Avd | Vees18V  RL=2kQ | 5 | 449 Vimv
V, =14V to 11.4V
Supply Voltage Rejection Ratio SVR Vee = 5V to 30V 65 100 dB
Output Current Source lsource &0:51/5\/ Vo=2V 20 40 mA
Short Circuit to Ground Isc Vee = +15V 40 60 mA
Output Current Sink L ¥ZC:_:\1/5V Vo=2V I 40 | 13 mA
High Level Output Volt v Vet =00V T =25°C 1 7 | g v
i evel Output Voltage
g p g OH RL =1 OkQ
Low Level Output Voltage VoL R, = 10k 5 20 mV
Vi=0.51t03V Vcc =15V
Slew Rate at Unity Gain SR R, = 2kQ C.=100pF | 0.2 0.4 V/uS
unity gain
Vee = 30V R =2kQ
Gain Bandwidth Product GBP | cL=100pF  f=100kHz | 0-5 0.9 MHz
Vir=10mV
f=1kHz Ay = 20dB
Total Harmonic Distortion THD R =2kQ) Vee = 30V 0.02 %
C.=100pF Vo =2V,
Voltage Reference
VKASVREF 249 | 25 | 251 | V
IK=10mA(A=0.4%)
Reference Input Voltage Vref
VKA=VREF 248 | 25 | 252 | Vv
IK=10mA(B=0.8%) ) ' '
Reference Input Voltage - -
Deviation Over Temperature AVref ¥KA<TVref< T Ik=10mA 7 30 mV
Range min~ amb~= max
M|n|mur_n Cathode Current for ki | VKA = Vref 0.4 1 mA
Regulation
VKA = Vref
Dynamic Impedance - note [ZKA|] | IK=1to 100mA 0.15 0.5 Q
f <1kHz

1. The input common-mode voltage of either input signal voltage should not be allowed to go negative
by more than 0.3V. The upper end of the common-mode voltage range is Vet - 1.5V.

But either of both inputs can go to +36V without damage.

2.The dynamic impedance is defined as [ZKA| = AVKA/AIK.
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BESHMZEE /| Electrical Characteristic Curve
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BABIRIF / Typical Application
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BROP43585C

Application of BROP4358SC in a Constant Current and Constant Voltage Charger
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YM2RTE /| Package Dimensions

SUP-8 Unitimm

&
M| _1
@)
1 H 4
E
R
4
— — O Q f T
Q ] - - X '
b
Dimensions In Millimeters Dimenslons In Millimeters
Symbol Symbol
Min Max Min Mo.x
A 4,70 S.10 c 1,35 1.75
B 3.70 410 a 0.35 0.49
L 5.80 6.20 R 0.30 0.60
E 1.27BSC P 0° 7°
K 0.12 | o022 b 0.40 1.25
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ENEi5%BE / Marking Instructions

1eAH
BR:
4358 :
Khkk -
Note:
BR:
4358:

*kkk.
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AREHE
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NEFHSAE | BEEFHSEL

Company Code.

Product Type.
Lot No. Code, code change with Lot No.
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EiRZEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)
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WiRe Note:
1. FRERE 150 ~ 180°C , Hj&] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IBERE 245+5°C , B E#EFE 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IREHIFRSAIEES 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MHEIERIRIES M / Resistance to Soldering Heat Test Conditions

BE . 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

Mg /| Packaging SPEC.

HE8% / REEL

Package Type Units B 3 #1 & Dimension ¥ R  (unit: mm®
HiEW S U;n/iggl Reegg}% Box Un|tsgn/n§ Box Inner Bogiguter Box Un|ts£§\);1}ﬁ§r Box Reel Inner Box & Outer Box 45
SOP/ESOP-8 4,000 2 8,000 6 48,000 13" x12 360x360x50 380x335%366

fEFIRER / Notices
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