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»
Ground Sense Low Voltage ~.FTee RoHS
Operation CMOS Operational Amplifiers

BU7461G, BU7461SG, BU7441G, BU7441SG, BU7462F/FVM/NUX, BU7462SF/FVM/NUX,
BU7442F/FVM/INUX, BU7442SF/FVM/NUX, BU7464F, BU7464SF, BU7444F, BU7444SF,
BU7465HFV, BU7465SHFV, BU7445HFV, BU7445SHFV No.10049JET21

@Description
Low Voltage CMOS Op-Amp integrates one or two independent outputs full swing Op-Amps and phase compensation
capacitors on a single chip. Especially, this series is operable with low voltage, low supply current and low input bias current.

Ground Sense : BU7461 (BU7461S) family, BU7441 (BU7441S) family, BU7462 (BU7462S) family,
BU7442 (BU7442S) family, BU7464 (BU7464S) family, BU7444 (BU7444S) family,
BU7465 (BU7465S) family, BU7445 (BU7445S) family,

@Features

1) Operable with low voltage 6) High open loop voltage gain
+1.7[V] ~ +5.5[V] (Single supply) : 7) Low supply current
BU7461/BU7441 family, BU7462/BU7442 family (BU7441 family, BU7442 family)
BU7464/BU7444 family, BU7465/BU7445 family (BU7445 family, BU7444 family)

2) Input Ground Sense, Output Full Swing 8) Low input bias current 1[pA](Typ.)

3) High speed operation (BU7461 family, BU7462 family) 9) ESD protection circuit

4) Internal phase compensation Human body mode (HBM)=*4000[V](Typ.)

5) Wide temperature range
-40[°C] ~ +85[°C]
(BU7461G, BU7462 family, BU7464F, BU7465HFV)
(BU7441G, BU7442 family, BU7444F, BU7445HFV)
-40[°C] ~ +105[°C]
(BU7461SG, BU7462S family, BU7464SF, BU7465SHFV)
(BU7441SG, BU7442S family, BU7444SF, BU7445SHFV)

BU7461G
(BU7461SG:Operation guaranteed up to +105°C)

Ground Sense }——{ High speed } } Single ‘

—

BU7465HFV
(BU7465SHFV::Operation guaranteed up to +105°C)

% BU7462F/FVM/NUX

(BU7462S F/IFVM/NUX:Operation guaranteed up to +105°C)

BU7464F

(BU7464SF:Operation guaranteed up to +105°C)

—{ Low power } }Single} L BU7441G

(BU7441SG:Operation guaranteed up to +105°C)

BU7445HFV
(BU7445SHFV:Operation guaranteed up to +105°C)

'7 BU7442F/FVM/NUX

(BU7442S F/IFVM/NUX:Operation guaranteed up to +105°C)

W BU7444F

(BU7444SF:Operation guaranteed up to +105°C)
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

@Pin Assignments

OUT1[1] 14 ouT4

IN+ [1] 5] voD ouT1[1] 8] vDD INL- EA 1—_3| ING-

Nz [ZhAE 7] ouT? IN1+[3] 12] IN4+

vss [2] I\ vDD [4] 17 vss
N1+ [3] 2riel iN2- IN2+[5] 0] IN3+

IN- [3] [4]out VSs [4] 5] IN2+ IN2- EW VLE IN3-
ouT2[7] 8] ouT3

Package
Input type
SSOP5 HVSOF5 SOP8 VSONO008X2030 MSOP8 SOP14
BU7461G BU7465HFV BU7462F BU7462NUX BU7462FVM BU7464F
Ground Sense BU7461SG BU7465SHFV | BU7462SF BU7462SNUX | BU7462SFVM | BU7464SF
BU7441G BU7445HFV BU7442F BU7442NUX BU7442FVM BU7444F
BU7441SG BU7445SHFV | BU7442SF BU7442SNUX | BU7442SFVM | BU7444SF
@ Absolute maximum rating (Ta=25[°C])
Rating
BU7461G, BU7462F/FVM/NUX BU7461SG, BU7462S F/IFVM/NUX )
Parameter Symbol | BU7441G, BU7442F/FVM/NUX BU7441SG, BU7442S F/FVM/NUX| Unit
BU7464F, BU7444F BU7464SF, BU7444SF
BU7445HFV, BU7465HFV BU7445SHFV, BU7465SHFV
Supply Voltage VDD-VSS +7 \%
Differential Input Voltage™ vid VDD—VSS \Y
Input Common-mode Viem (VSS—0.3) ~ (VDD+0.3) Vv
Voltage Range ' '
Operating Temperature Topr -40 ~ +85 -40 ~ +105 °C
Storage Temperature Tstg -55 ~ +125 °c
Maximum Tjmax +125 °c

Junction Temperature

Note: Absolute maximum rating item indicates the condition which must not be exceeded.
Application of voltage in excess of absolute maximum rating or use out absolute maximum rated temperature environment
may cause deterioration of characteristics.

(*1) The voltage difference between inverting input and non-inverting input is the differential input voltage.
Then input terminal voltage is set to more than VSS.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

@Electrical characteristics
OBU7461 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Parameter Symbol Te"é‘;engié“re BU7461G, BU7461SG Unit | Condition
Min. Typ. Max.
Input Offset Voltage Vio 25°C - 1 6 mvV -
Input Offset Current lio 25°C - 1 - pA -
Input Bias Current “? Ib 25°C - 1 - pA -
. 25°C - 150 350 RL=c0 All Op-Amps

Supply Current ©® IDD A p-AMp

PPy Full range - - 450 H Av=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \% RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1 \% RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode - o -
Voltage Range Vicm 25°C 0 - 1.8 \% VSS ~ VDD-1.2[V]
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply 0 R -
Rejection Ratio PSRR 25C 60 80 dB
Output Source Current ¥ IOH 25°C 4 8 - mA | VDD-0.4[V]
Output Sink Current ™ oL 25°C 6 12 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 1.0 - V/us | CL=25[pF]
Gain Band width FT 25°C - 1 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]

o o VOUT=1[Vp-p]
- - 0

Total Harmonic Distortion THD 25°C 0.05 % f=1[kHz]

(*2) Absolute value
(*3)  Full range: BU7461: Ta=-40[°C] to +85[°C] BU7461S: Ta=-40[°C] to +105[°C]
(*4) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7462 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Temperature BU7462F/FVM/NUX . -
Parameter Symbol Range BU7462S E/EVM/NUX Unit Condition
Min. Typ. Max.
Input Offset Voltage Vio 25°C - 1 6 mvV -
Input Offset Current ™ lio 25°C - 1 - pA -
Input Bias Current ™ Ib 25°C - 1 - pA -
. 25°C - 300 700 RL=c0 All Op-Amps

Supply Current ©® IDD A p-AMP

i Fullrange | - -~ e00 | M| AV=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \% RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1| V RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode Viem 25°C 0 . 1.8 V | VSS~VDD-1.2]V]
Voltage Range ) )
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply PSRR 25°C 60 80 - dB —~
Rejection Ratio
Output Source Current ™ IOH 25°C 4 8 - mA | VDD-0.4[V]
Output Sink Current ") oL 25°C 6 12 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 1.0 - Vius | CL=25[pF]
Gain Band width FT 25°C - 1 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % \iOUTzl[Vp-p] ’

f=1[kHz]

Channel Separation CS 25°C - 100 - dB AV=40[dB]

(*5) Absolute value
(*6) Fullrange: BU7261, BU7262: Ta=-40[°C] to +85[°C] BU7462S: Ta=-40[°C] to +105[°C]
(*7) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7464 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Temperature BU7464F . .
Parameter Symbol Range BU7464SF Unit Condition
Min. Typ. Max.
Input Offset Voltage Vio 25°C - 1 6 mvV -
Input Offset Current ™ lio 25°C - 1 - pA -
Input Bias Current ™ Ib 25°C - 1 - pA -
. 25°C - 600 1400 RL=c0 All Op-Amps

Supply Current IDD A p-AMp

PRY Fulrange | - - | 1800 | M| AV=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \% RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1| V RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode Viem 25°C 0 . 1.8 V | VSS~VDD-1.2]V]
Voltage Range ) )
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply PSRR 25°C 60 80 - dB —~
Rejection Ratio
Output Source Current ™ IOH 25°C 4 8 - mA | VDD-0.4[V]
Output Sink Current ") oL 25°C 6 12 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 1.0 - Vius | CL=25[pF]
Gain Band width FT 25°C - 1 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % \iOUT=0.8[Vp-p],

f=1[kHz]

Channel Separation CS 25°C - 100 - dB AV=40[dB]

(*8) Absolute value
(*9) Full range: BU7464: Ta=-40[°C] to +85[°C] BU7464S: Ta=-40[°C] to +105[°C]
(*10) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7465 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Temperature BU7465HFV . .
Parameter Symbol Range BU7465SHEV Unit Condition
Min. Typ. Max.
Input Offset Voltage Vio 25°C - 1 6 mvV -
Input Offset Current ™ lio 25°C - 1 - pA -
Input Bias Current ™ Ib 25°C - 1 - pA -
. 25°C - 120 300 RL=c0 All Op-Amps

Supply Current IDD A p-AMp

i Full range - - 400 H AV=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \% RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1| V RL=10[kQ]
Large Signal Voltage Gain AV 25°C 60 100 - dB RL=10[kQ]
Input Common-mode Viem 25°C 0 . 1.8 V | VSS~VDD-1.2]V]
Voltage Range ) )
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply PSRR 25°C 60 80 - dB —~
Rejection Ratio
Output Source Current ™ IOH 25°C 4 8 - mA | VDD-0.4[V]
Output Sink Current ") oL 25°C 9 18 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 1.0 - Vius | CL=25[pF]
Gain Band width FT 25°C - 1.2 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 60 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % ?i?[Lll(L:Z?.S[Vp-p],

(*11) Absolute value
(*12) Full range: BU7465: Ta=-40[°C] to +85[°C] BU7465S: Ta=-40[°C] to +105[°C]
(*13) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7441 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Parameter Symbol Terg‘;engié“re BU7441G, BU7441SG Unit Condition
Min. Typ. Max.
Input Offset Voltage ‘¥ Vio 25°C - 1 6 mv -
Input Offset Current 4 lio 25°C - 1 - pA -
Input Bias Current ‘¥ Ib 25°C - 1 - pA -
: 25°C - 50 120 RL=o0 All Op-Amps

Supply Current ¢*® IDD A p-AMp

PPy Full range - - 240 g Av=0[dB], VIN=0.9]V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \Y RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1 \Y RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode - o -
Voltage Range Vicm 25°C 0 - 1.8 Y, VSS ~ VDD-1.2[V]
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply o ) _
Rejection Ratio PSRR 25C 60 80 dB
Output Source Current *® IOH 25°C 3 6 - mA | VDD-0.4]V]
Output Sink Current ¢ oL 25°C 5 10 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 0.3 - Vigs | CL=25[pF]
Gain Band width FT 25°C - 0.6 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % VOUT=1[Vp-p], f=1[kHz]

(*14) Absolute value
(*15) Full range: BU7441: Ta=-40[°C] to +85[°C] BU7441S: Ta=-40[°C] to +105[°C]
(*16) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7442 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Temperature BU7442F/FVM/NUX . -
Parameter Symbol Range BU7442S E/EVM/NUX Unit Condition
Min. Typ. Max.
Input Offset Voltage *” Vio 25°C - 1 6 mv -
Input Offset Current " lio 25°C - 1 - pA -
Input Bias Current ") Ib 25°C - 1 - pA -
. 25°C - 100 240 RL=c0 All Op-Amps

Supply Current 8 IDD A p-AMP

i Full range - - 480 g AV=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \Y RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1| Vv RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode Viem 25°C 0 - 1.8 V| VSS~VDD-1.2V]
Voltage Range ) )
common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply PSRR 25°C 60 80 - dB -~
Rejection Ratio
Output Source Current 9 IOH 25°C 3 6 - mA | VDD-0.4]V]
Output Sink Current 9 oL 25°C 5 10 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 0.3 - Vius | CL=25[pF]
Gain Band width FT 25°C - 0.6 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % VOUT=1[Vp-p], f=1[kHz]
Channel Separation CS 25°C - 100 - dB AV=40[dB]

(*17) Absolute value
(*18) Full range: BU7442: Ta=-40[°C] to +85[°C] BU7442S: Ta=-40[°C] to +105[°C]
(*19) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7444 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Parameter Symbol Terg‘;engié“re BU7444F, BU7444SF Unit Condition
Min. Typ. Max.
Input Offset Voltage “?* Vio 25°C - 1 6 mv -
Input Offset Current 2% lio 25°C - 1 - pA -
Input Bias Current ¢ Ib 25°C - 1 - pA -
. 25°C - 200 480 RL=c0 All Op-Amps

Supply Current % IDD A p-AMp

PRY Fullrange | - : 960 | M | AV=0[dB], VIN=0.9[V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \Y RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1 \Y RL=10[kQ]
Large Signal Voltage Gain AV 25°C 70 95 - dB RL=10[kQ]
Input Common-mode - o -
Voltage Range Vicm 25°C 0 - 1.8 Y, VSS ~ VDD-1.2[V]
Common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply 0 R —
Rejection Ratio PSRR 25C 60 80 dB
Output Source Current %2 IOH 25°C 3 6 - mA | VDD-0.4]V]
Output Sink Current ‘%2 oL 25°C 5 10 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 0.3 - Vius | CL=25[pF]
Gain Band width FT 25°C - 0.6 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 50 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % \iOUT:O.B[Vp-p],

f=1[kHz]

Channel Separation CSs 25°C - 100 - dB | AV=40[dB]

(*20) Absolute value
(*21) Full range: BU7444: Ta=-40[°C] to +85[°C] BU7444S: Ta=-40[°C] to +105[°C]
(*22) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

OBU7445 family (Unless otherwise specified VDD=+3[V], VSS=0[V], Ta=25[°C])

Limits
Parameter Symbol Terg‘;engié“re BU7445HFV, BU7445SHFV | Unit Condition
Min. Typ. Max.
Input Offset Voltage ‘%* Vio 25°C - 1 6 mv -
Input Offset Current “2® lio 25°C - 1 - pA -
Input Bias Current ‘% Ib 25°C - 1 - pA -
. 25°C - 40 90 RL=0c0 All Op-Amps

Supply Current 2 IDD A p-AMp

PRY Ful range | - : 120 | " AV=0[dB], VIN=0.9]V]
High Level Output Voltage VOH 25°C VDD-0.1 - - \Y RL=10[kQ]
Low Level Output Voltage VOL 25°C - - VSS+0.1 \Y RL=10[kQ]
Large Signal Voltage Gain AV 25°C 60 100 - dB RL=10[kQ]
Input Common-mode - o -
Voltage Range Vicm 25°C 0 - 1.8 Y, VSS ~ VDD-1.2[V]
Common-mode CMRR 25°C 45 60 - dB -
Rejection Ratio
Power Supply o ) _
Rejection Ratio PSRR 25C 60 80 dB
Output Source Current 2 IOH 25°C 4 8 - mA | VDD-0.4]V]
Output Sink Current ‘% oL 25°C 9 18 - mA | VSS+0.4[V]
Slew Rate SR 25°C - 0.25 - Vigs | CL=25[pF]
Gain Band width FT 25°C - 0.4 - MHz | CL=25[pF], AV=40[dB]
Phase Margin 0 25°C - 60 - ° CL=25[pF], AV=40[dB]
Total Harmonic Distortion THD 25°C - 0.05 - % ;i(z[llJ(L:Z?.B[Vp-p],

(*23) Absolute value
(*24) Full range: BU7445: Ta=-40[°C] to +85[°C] BU7445S: Ta=-40[°C] to +105[°C]
(*25) Under the high temperature environment, consider the power dissipation of IC when selecting the output current.
When the terminal short circuits are continuously output, the output current is reduced to climb to the temperature inside IC.
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

@Reference data (BU7461 family)
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7461 family)
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7462 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7462F/FVM/NUX: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7462 family)
10.0

BU7462 famil

7.5

5.0

-40°C 25°C

25

0.0 $
-2.5

105°C
50 85°C

-7.5

INPUT OFFSET VOLTAGE [mV]

-10.0

0 1 2 3 4 5
SUPPLY VOLTAGE [V]

Fig.36

Input Offset Voltage — Supply Voltage

(Vicm= VDD-1.2[V], VOUT= VDD/2)

—_ BU7462 family
@ 160
kA
Z
& 1401
§ is"c 105°C
= 120 ,
g _’><
:(n 100 44
z o
I0) ; 85°C
] J -40°C
Y
O
@©
I 60 ‘ ‘ .
0o 1 2 3 4 5 6
SUPPLY VOLTAGE [V]
Fig.39
Large Signal Voltage Gain
— Supply Voltage
g 120 BU7462 family
o 55V
=4 ~
é 100 4 \;
4 -—
O g0 /
=
2 /
g 60 30V 7
['4 1.7v
B 401
o
s
z 20
o
s
g2 0 : : : :
O 60 -30 0 30 60 90 120
AMBIENT TEMPERATURE [°C]
Fig.42
Common Mode Rejection Ratio
— Ambient Temperature
BU7462 family
2.0
g 1.6 -
Z‘ 5.5V
=
T 12
o &
g o081 —=
=z 3.0V
ﬂ 1.7v
n 04
0.0 ‘ ‘ : :

60 -30 0 30 60 90
AMBIENT TEMPERATURE [°C]
Fig.45

Slew Rate H-L — Ambient Temperature

120

BU7462 famil
10.0

7.5

5.0 1

5.5V

25 3.0V

0.0

-2.5 1

1.7V
-5.0

-7.5

INPUT OFFSET VOLTAGE [mV]

-10.0

-60 -30 0 30 60 90
AMBIENT TEMPERATURE [°C]
Fig.37

Input Offset Voltage — Ambient Temperature
(Vicm= VDD-1.2[V], VOUT= VDD/2)

120

—_ BU7462 family
T 160
3
-
& 140 4
w 5.5V
Y] L7V
£ 120 /
3 /] %
> ’-_ T —
32 1004 = T ~——
=z
O}
%] 3.0V
o8
o
&
- 60
60 -30 0 30 60 90 120
AMBIENT TEMPERATURE [°C]
Fig.40
Large Signal Voltage Gain
— Ambient Temperature
g 200 BU7462 family
]
E
<
© 160
=z
e}
G 120 4
w
bl
&
> 80
—
o
5
R 40
o
=
g o ‘ ‘ ‘
e 60 -30 0 30 60 90 120

AMBIENT TEMPERATURE [°C]
Fig.43

Power Supply Rejection Ratio
— Ambient Temperature

BU7462 family

1 2
0o Phase 00
80 \
4 150
— =)
T 60 g
<Z—( Gain \ 11004
0} 40 %
\ \ |
20 \\
0 T ) 0

1.E+00 1.E+02 1.E+04 1.E+06 1.E+08

FREQUENCY [Hz]
Fig.46
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(*)The above data is ability value of sample, it is not guaranteed. BU7462F/FVM/NUX: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7464 family)
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Output Source Current — Ambient Temperature
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(*)The above data is ability value of sample, it is not guaranteed. BU7464F: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7464 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7464F: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7465 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7465HFV: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7465 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7465HFV: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7441 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7441G: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7441 family)

LARGE SIGNAL VOLTAGE GAIN [dB] INPUT OFFSET VOLTAGE [mV]
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(*)The above data is ability value of sample, it is not guaranteed. BU7441G: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7442 family)
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Output Sink Current — Output Voltage
(VDD=3[V])

(*)The above data is ability value of sample, it is not guaranteed. BU7442F/FVM/NUX: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family

BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family

Technical Note

@Reference data (BU7442 family)
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Slew Rate H-L — Ambient Temperature
(*)The above data is ability value of sample, it is not guaranteed. BU7442F/FVM/NUX: -40[°C] ~ +85[°C]
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BU7461/BU7461S family, BU7441/BU7441S family, BU7462/BU7462S family, BU7442/BU7442S family )
BU7464/BU7464S family, BU7444/BU7444S family, BU7465/BU7465S family, BU7445/BU7445S family ~ Technical Note

@Reference data (BU7444 family)
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(*)The above data is ability value of sample, it is not guaranteed. BU7444F/FVM/NUX: -40[°C] ~ +85[°C] = BU7444S F/FVM/NUX: -40[°C] ~ +105[°C]
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Technical Note

@Reference data (BU7444 family)
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Input Offset Voltage — Supply Voltage
(Vicm= VDD-1.2[V], VOUT= VDD/2)
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Slew Rate H-L — Ambient Temperature

(*)The above data is ability value of sample, it is not guaranteed. BU7444F/FVM/NUX: -40[°C] ~ +85[°C]
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Input Offset Voltage — Input Voltage
(VDD=3|[V])
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BU7444S F/FVM/NUX: -40[°C] ~ +105[°C]
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@Reference data (BU7445 family)
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Supply Current — Ambient Temperature
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Output Voltage Low — Supply Voltage
(RL=10[kQ])
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Output Source Current — Ambient Temperature

(VOUT=VDD-0.4[V])

(*)The above data is ability value of sample, it is not guaranteed. BU7445HFV: -40[°C] ~ +85[°C]
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Output Voltage High — Supply Voltage
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Output Sink Current — Output Voltage
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Output Voltage High — Ambient Temperature
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Output Sink Current — Ambient Temperature
(VOUT=VSS+0.4[V])
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@Reference data (BU7445 family)
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Slew Rate H-L — Ambient Temperature
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(*)The above data is ability value of sample, it is not guaranteed. BU7445HFV: -40[°C] ~ +85[°C] = BU7445S HFV: -40[°C] ~ +105[°C]
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@Test circuit 1 NULL method
VDD, VSS, EK, Vicm Unit:[V

Parameter VF S1 S2 S3 | vDD | VSS EK | Vicm | Calculation
Input Offset Voltage VF1 ON ON | OFF 3 0 -15 1.8 1
. . VF2 -0.5
Large Signal Voltage Gain ON ON ON 3 0 0.9 2
VF3 -2.5
Common-mode Rejection Ratio VF4 0
(Input Common-mode Voltage Range) VE5 ON ON | OFF 3 0 15 1.8 3
I . VF6 1.7
Power Supply Rejection Ratio ON ON OFF 0 -0.9 0 4
VF7 5.5

— Calculation—
1. Input Offset Voltage (Vio) _ VF1|
Vio= ———
1 +RflRs
2. Large Signal Voltage Gain(Av)
Av =20Log 2= (L * RIIRS) 4p)
[VF2-VF3|
3. Common-mode Rejection Ratio (CMRR)
1.8 x (1+Rf/Rs)
CMRR=20lLog— [dB]
[VF4 - VF5]|
4. Power Supply Rejection Ratio (PSRR)
PSRR=20Log >0 * (1 *RIRS) 14p)
[VF6 - VF7|
0.1[uF]
‘
Rf=50[k Q]
sSwi VDD 500k Q] 0.01[uF]
| 3
' < o SPAL |
EK 15[V]
RS=50[R]| Ri=1[MQ] Vo ?
ANN—8— +
|| T 500k Q] B
0.015[uF 0.015[pF DUT ® ®
L AAAN— - swa | Q
RS=50[Q]| Ri=1[MQ] 1000[pF] +
SW2 —O0—
50k Q] i VSS vm.;f -15[V]

Fig.185 Test circuit 1 (one channel only)
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@Test circuit 2 switch condition

SW No SW | SW | SW | SW | SW | SW | SW | SW | SW | SW | SW | SW
’ 1 2 3 4 5 6 7 8 9 10 11 12
Supply Current OFF | OFF | ON | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF
Maximum Outpuit Voltage OFF | ON | OFF | OFF | ON | OFF | OFF | ON | OFF | OFF | ON | OFF
RL=10 [kQ]
Output Current OFF | ON | OFF | OFF | ON | OFF | OFF | OFF | OFF | ON | OFF | OFF
Slew Rate OFF | OFF | ON | OFF | OFF | OFF | ON | OFF | ON | OFF | OFF | ON
Maximum Frequency ON | OFF | OFF | ON ON | OFF | OFF | OFF | ON | OFF | OFF | ON
Sw3 o
swa R2 100[kQ]
——00
VDD=3[V]'T'
i T
. sws > swe \ sw \) SWS\‘; Swo t;swm\t; swn\t: va12\’0
1Q)
T (i) © ®
T wn VIN+_-_ T @ R “T L
Vo
77T 77T 77T 77T 77T 77T 777 77T
Fig.186 Test circuit 2
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@Test circuit 3 Channel separation

R2=100[k Q] R2=100[k Q]

VDD
R1=1[kQ] R1=1[k Q]
ANA—— ANN——
' |
A vouri ®VOUT2

VIN RU/R2 VSS =1[Vrms] R1/R2 vss L
Cs20L0g _100XVOUTL
. — VOUT2
Fig.188 Test circuit 3
@Schematic diagram
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Fig.189 Schematic diagram
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@Examples of circuit

OVoltage follower

Voltage gain is 0 [dB].

—o—vDD This circuit controls output voltage (Vout) equal input
voltage (Vin), and keeps Vout with stable because of high
input impedance and low output impedance