TOSHIBA TC75W51FU/FK

TOSHIBA CMOS LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TC75W51FU, TC75W51FK

DUAL OPERATIONAL AMPLIFIER

TC75W51 is a CMOS operational amplifier with low TC75W51FU
supply voltage, low supply current.
FEATURES
® Low supply voltage : Vpp=10.75~ 3.5V or 1.5~7V
® Low supply current : Ipp (Vpp=3V)=120.A (Typ.)
® The internally phase compensated operational amplifier. SSOP8-P-0.65
TC75W51FK
® Small package
MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING N
Supply Voltage VDD, Vss 7 Vv
Differential Input Voltage DVIN 7 Vv
Input Voltage VIN Vpp~Vss Vv

o 250 (SM8) SSOP8-P-0.50A
Power Dissipation Pp 200 (US8) mW Weight .

- = SSOP8-P-0.65 : 0.021g (Typ.)
Operating Temperature Topr - 40~85 C SSOP8-P-0.50A : 0.01g (Typ.)
Storage Temperature Tstg -55~125 °C
MARKING (TOP VIEW) PIN CONNECTION (TOP VIEW)
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@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC75W51FU/FK
ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Vpp =3.0V, Vgs=GND, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 1 |Rg =1k, RF=100kQ — 2 10 | mV
Input Offset Current o — — — — pA
Input Bias Current I — — — 1 — pA
Common Mode Input Voltage CMV|N 2 |Rg=1k(}, RE=100k{} 0 — 2.5 \
Voltage Gain (Open Loop) Gy — — 60 70 — dB
Maxi Outout Volt VOH 3 |RL=100kQ) 2.9 — — \Y
aximum Qutput Voltage VoL 4 |R_=100kQ — [ = o1 | v
Common Mode Input Signal CMRR | 2 |vNy=0.0~2.5V 55 | 65 | — | dB
Rejection Ratio
Supply Voltage Rejection Ratio SVRR 1 |Vpp=1.5~7.0V 60 70 — dB
Supply Current DD 5 — — 120 | 400 LA
DC CHARACTERISTICS (Vpp = 1.5V, Vgg=GND, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 1 |Rg =10k, Rp=100k() — 2 10 | mV
Input Offset Current o — — — 1 — pA
Input Bias Current I — — — 1 — pA
Common Mode Input Voltage CMV|N 2 |Rg=10k{, Rp=100k() 0 — 1.0 Vv
Voltage Gain (Open Loop) Gy — — 60 70 — dB
. VOH 3 [RL=100kQ 14 — — v
Maximum Output Voltage VoL 2 [R.=100kQ — — 01 v
Supply Current IDD 5 — — 100 300 LA
(Note) This device should be operated less than 70.A source current.
AC CHARACTERISTICS (Vpp =3.0V, Vg5 =GND, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Slew Rate SR — |Ay=0dB — 0.5 — | V/ps
Unity Gain Cross Frequency fr — | Ay =40dB — 0.6 — MHz
AC CHARACTERISTICS (Vpp = 1.5V, Vgs =GND, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Slew Rate SR — |Ay=0dB — 0.3 — | V/us
Unity Gain Cross Frequency fr — |Ay=40dB — 0.5 — MHz
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TOSHIBA TC75W51FU/FK

TEST CIRCUIT
1. SVRR, V|o
® SVRR
‘oo Vbp=1.5V : Vpp=VpDp1, VouT=VouT!
R Vbp=7.0V : Vpp =Vpp2, VouT =VouT?
_ Vout! -Vout? Rs
Ff%_ ~ SVRR_20€og<| Vbp1 =VpD?2 X RF +Rg
>—O VouT
v‘v‘v +
i Lo ® Vio
Vpp/2+ VDD RS
”m ”~ V|O= <VOUT— 2 > X RF+RS
2. CMRR, CMVy
e CMRR

VDD
VIN=0.0V : VIN=V|NT, VouT =VouT!
VIN=2.5V : VIN=VIN2, VouT =VouT2

RF T
V 1-V 2 R
Rs ~ CMRR=20€og<‘ ?/?;1 —vﬁ)\,gT ‘x RF+SR5>
q —O Vourt
V‘VAV . +
VIN Rg éRF
VDDIZ’; [ ] CMV'N

3. VoH

VbD
¢ VoH
vV
VINT = % -0.05V
VDD
Vou VIN2 = > +0.05Vv
V V| RL
IN1/l lNZ/l
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TOSHIBA

TC75W51FU/FK

4. VoL

VbD

SR

; >‘Lo

VDD

VDDIZl

® VoL
VINT =

VIN2 =

VbD

DD 4 0.05v
v
% ~0.05V

1998-05-28 4/8



TOSHIBA TC75W51FU/FK

Ipb - VDD Gy - f
2
00 Vss=GND 20 xDD=GBI\YD
VIN=VDD/2 557 0
Ta=25°C Ta = 25%C
g 160 N
£ // =)
- ~
8 // - 80
- 120 [G]
= L1 N
z <Z( N
& VDD O N
a 80 IDD t’; \\
> g a0 I
& 2 N
2 a0 > A
Vpp/2 \
0 /l 0 \\
0 1 2 3 4 5 6 7 10 100 1k 10k 100k ™ 10M
SUPPLY VOLTAGE Vpp (V) FREQUENCY f (Hz)
RL - VDD VOH - VDD
™ 7
VbD Vgs=GND
Isource =704A
6)Ta=25°C
c > VOH 2
L 5
I
& ’l Isource = S
w 70 A " 1
g Q
Z 100K <
g = 3 3
E ~a > VDD
<O( 1 5 2
h
S 5 v,
. Vgs = GND e : | — 1R OH
Isource =704A ,l,J: l Isource =
Ta=25°C
10K 0 70uA
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
SUPPLY VOLTAGE Vpp (V) SUPPLY VOLTAGE Vpp (V)

1998-05-28 5/8



TOSHIBA TC75W51FU/FK

VoL - lIsink VoL - Isink
10 10
Vpp=1.5V Vpp =3.0V
Vg5 =GND Vgg =GND
Ta=25°C I A I N A B B 0 0 WA Ta=25°C
1 ’ 1
< /
2 / < /
=
6 / < '/V
)
> // >O
w
2 o1 7 8 oa A
5 g ya
g 3
5 - /
-
£ D4 : v
1) =)
/ 3 V4
0.01 7 0.01 v 4
II
pd
4
/
/ Wt
0.001 / 0.001 V.
104 1004 m 10m 104 1004 m 10m
SINK CURRENT Isink  (A) SINK CURRENT  Igjnk  (A)
Pp - Ta
300
g \
E
N
£ 200
8 \
2 N,
< \
a
wvy
)
a 100
o
w
s
o
Q.
0
-40 0 40 80 120

AMBIENT TEMPERATURE Ta (°C)

1998-05-28 6/8



TOSHIBA TC75W51FU/FK

OUTLINE DRAWING
SSOP8-P-0.65 Unit : mm
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Weight : 0.021g (Typ.)
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TOSHIBA TC75W51FU/FK

OUTLINE DRAWING
SSOP8-P-0.50A Unit : mm
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Weight : 0.01g (Typ.)
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