®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Description Applications
The TSV63x and TSV63xA series of dual and
quad operational amplifiers offers low voltage
operation and rail-to-rail input and output.

Battery-powered applications
Portable devices

Signal conditioning

Active filtering

Medical instrumentation

This family features an excellent speed/power
consumption ratio, offering an 880 kHz gain-
bandwidth product while consuming only 60 pA at
5V supply voltage.

These features make the TSV63x and TSV63xA
family ideal for sensor interfaces, battery-
supplied and portable applications, and active
filtering.

Features

Rail-to-rail input and output

Low power consumption: 60 pAtyp at5V
Low supply voltage: 1.5V -55V

Gain bandwidth product: 880 kHz typ

Unity gain stable on 100 pF capacitor

Low power shutdown mode: 5 nA typ

Low offset voltage: 800 pV max (A version)
Low input bias current: 1 pA typ

EMI hardened op amps

Automotive qualification

Package pin connections

Figure 1: Pin connections for each package (top view)

Out1] 1 8 | VCC+ outt [1 L 14] Outd
In1-| 2 7| out2 In1- >J k@ In4-
|n1+E 6 | In2- In1+ 7+ +7E| Ind+
vee-[4] 5] In2+ vce+ 1] vee-
SOPS8 In2+ 7+ +7E In3+
In2- E>1 KE In3-
out2 [7 8] outs

TSSOP14
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®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Absolute maximum ratings and operating conditions

Table 2: Absolute maximum ratings (AMR)

Symbol Parameter Value Unit
Vee Supply voltage 6
Vid Differential input voltage +Vee \%
Vin Input voltage (Vce:) -0.2t0 (Vees) +0.2
lin Input current 10 mA
SHDN Shutdown voltage (Vcc) - 0.2to (Vees) +0.2 \Y,
SHDN
Tstg Storage temperature -65 to 150 °C
SOP8 125
_ Thermal resistance junction to o
Riia | ambient cw
TSSOP14 100
T; Maximum junction temperature 150 °C
HBM: human body model 4000
ESD MM: machine model 300 \%
CDM: charged device model 1500
Latch-up immunity 200 mA
Notes:

Dl voltage values, except the differential voltage are with respect to the network ground terminal.
@pifferential voltages are the non-inverting input terminal with respect to the inverting input terminal.
(3)Vcc - VN must not exceed 6 V, Vin must not exceed 6 V.

(A)Input current must be limited by a resistor in series with the inputs

(S)Rth are typical values

©Short-circuits can cause excessive heating and destructive dissipation

Human body model: 100 pF discharged through a 1.5 kQ resistor between two pins of the device, done for all
couples of pin combinations with other pins floating.

®Machine model: a 200 pF cap is charged to the specified voltage, then discharged directly between two pins of
the device with no external series resistor (internal resistor < 5 Q), done for all couples of pin combinations with
other pins floating

(Q)Charged device model: all pins plus package are charged together to the specified voltage and then discharged
directly to the ground.
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®
UMW sees TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Table 3: Operating conditions

Symbol Parameter Value Unit
Vee Supply voltage 15t05.5 v
Vicm Common-mode input voltage range (Vce) -0.1to (Vee+) +0.1
Toper Operating free-air temperature range -40 to 125 °C
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®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Electrical characteristics

Table 4: Electrical characteristics at VCC+ = 1.8 V with VCC- =0V, Vicm = VCC/2,
Tamb = 25° C, and RL connected to VCC/2 (unless otherwise specified)

Symbol Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
DC performance
TSV63x 3
TSV63xA 0.8
Vio Offset voltage mV
Tmin < Top < Tmax - TSV63x 4.5
Tmin < Top < Tmax - TSV63XA 2
AVio/AT | Input offset voltage drift 2 uv/°C
(Vout = VCC/Z) 1 10
lio Input offset current
Tmin < Top < Tmax 1 100 A
. (Vou = Vec/2) 1 | 10 P
lib Input bias current
Tmin < Top < Tmax 1 100
Common mode rejection | 0V1©0 18V, Vou= 09V 53 74
CMR .
ratio 20 log (AVic/AVio) Tmin < Top < Trmax 51
dB
) . R.i=10kQ, Vou=05V1to 1.3V 85 95
Avd Large signal voltage gain
Tmin < Top < Tmax 80
High level output voltage, | RL=10kQ 5 35
Vou _
(Von = Vce - Vout) Tmin < Top < Trmax 50 v
m
RL=10kQ 4 35
VoL Low level output voltage
Tmin < Top < Tmax 50
Vo=18V 6 12
Isink
Tmin < Top < Tmax 4
lout mA
Vo=0V 6 10
|source
Tmin < Top < Tmax 4
CcC
(per channel) Trin < Top < Timax 62
AC performance
GBP Gain bandwidth product R =2kQ, C. =100 pF, f =100 kHz 700 790 kHz
oém Phase margin RL=2kQ, C_. =100 pF 45 Degrees
Gm Gain margin R =2kQ, C_. =100 pF 13 dB
SR Slew rate R.=2kQ,C. =100 pF, A/ =1 0.2 0.27 V/us
i i i f=1kHz 60
e Equivalent input noise nVAHz
voltage f=10 kHz 33
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UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Table 5: Shutdown characteristics VCC=1.8V

Symbol Parameter ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
DC performance
SHDN = Vcc. 25 50
| Supply current in shutdown nA
ce mode (all channels) Tmin < Top <85°C 200
Tmin < Top <125°C 1.5 HA
i . RL=2kQ, Vour = (Vee.) to
ton Amplifier turn-on time (Vo) + 0.2V 200
ns
- . RL =2 kQ, Vour = (Vcer) - 0.5V io
toff Amplifier turn-off time (Vees) - 0.7V 20
ViH SHDN logic high 1.35
—— \Y,
ViL SHDN logic low 0.6
lin SHDN current high SHDN = Vccs+ 10
I SHDN current low SHDN = Vcc. 10 pA
Output leakage in shutdown | SHDN =Vcc. 50
loLeak mode
Tmin < Top <125°C 1 nA
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UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Table 6: VCC+=3.3V, VCC-=0V, Vicm =VCC/2, Tamb = 25° C, RL connected to VCC/2
(unless otherwise specified)

Symbol Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
DC performance
TSV63x 3
TSV63XA 0.8
Vi Offset voltage mV
0 voltag Tin < Top < Trmax - TSV63x 45
Tmin < Top < Tmax - TSV63XA 2
AVio/AT | Input offset voltage drift 2 pVv/°C
Vout = Vee/2 1 10®
lio Input offset current
Tmin < Top < Tmax 1 100
@ PA
. Vout = Vcel2 1 10
lib Input bias current
Tmin < TOp < Tmax 1 100
Common mode rejection 0V1t03.3V, Vou= 165V 57 79
CMR .
ratio 20 log (AVic/AVie) Tonin < Top < Tmax 53
dB
] ) R.=10kQ, Vour=0.5Vto 2.8V 88 98
Avd Large signal voltage gain
Tmin < TOp < Tmax 83
High level output voltage, RL=10kQ 5 35
Von _
(VoH = Vee - Vou) Tonin < Top < Tmax 50 Y
m
R.=10kQ 4 35
VoL Low level output voltage
Tmin < Top < Tmax 50
Vo=3.3V 23 45
Isink
Tmin < Top < Tmax 20
lout mA
Vo=0V 23 38
ISOUFCE
Tmin < Top < Tmax 20
| Supply current, No load, Vout = 1.75 V 43 55 64 A
CcC
(per channel) Tmin < Top < Tmax 66
AC performance
; ; RL=2kQ, C. =100 pF,

GBP Gain bandwidth product f = 100 kHz 710 860 kHz
¢m Phase margin R =2 kQ, C. =100 pF 46 Degrees
Gnm Gain margin R =2 kQ, C. =100 pF 13 dB
SR Slew rate R.=2kQ,C.= 100 pF, Ay =1 0.22 0.29 Vius
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UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Table 7: Electrical characteristics at VCC+ =5 V with VCC-=0V, Vicm = VCC/2, Tamb = 25° C,
and RL connected to VCC/2 (unless otherwise specified)

Symbol Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
DC performance
TSV63x 3
TSV63xA 0.8
Vio Offset voltages mV
Tmin < Top < Tmax - TSV63xX 45
Tmin < Top < Tmax - TSV63XA 2
AVio/AT | Input offset voltage drift 2 pv/eC
(Vout = Vee/2) 1 10®
lio Input offset current
Tmin < TOp < Tmax 1 100
o PA
) (Vout = Veel2) 1 10
lib Input bias current
Tmin < TOp < Tmax 1 100
Common mode rejection OVtosSV, Vo= 25V 60 80
CMR .
ratio 20 log (AVic/AVio) Trin < Top < Trnax 55
Supply voltage rejection Vec=18t05V 75 102
SVR ;
ratio 20 log (AVcc/AVip) Tonin < Top < Tmax 73
. ) RL=10kQ, Vouu=0.5Vto 45V 89 98
Avd Large signal voltage gain dB
Tmin < Top < Tmax 84
Vrr = 100 MVms, f = 400 MHz 61
EMIRR | EM! rejection ratio, EMIRR Vre = 100 MVims, f = 900 MHz 85
= -20 log (Vrrpeak/AVio) Vre = 100 MVims, f = 1800 MHz 92
Vrr = 100 MVms, f = 2400 MHz 83
High level output voltage, RL=10kQ 7 35
Vou _
(Von = Vee - Vou) Trin < Top < Trmax 50 v
m
RL=10kQ 6 35
Vou Low level output voltage
Tmin < Top < Tmax 50
Vo=5V 40 69
|sink
Trin < Top < Tmax 35
lout mA
Vo=0V 40 74
|source
Trin < Top < Tmax 35
| Supp|y Currer]tl No |Oad, Vom = VCC/2 50 60 69 A
ce (per channel) Tonin < Top < Trmax 72 H
AC performance
i ; RL =2 kQ, C_. =100 pF,
GBP Gain bandwidth product f = 100 kHz 730 880 KHz
Fu Unity gain frequency RL=2kQ, C_ =100 pF 830
om Phase margin RL=2kQ, C. =100 pF 48 Degrees

WWW.UMw-ic.com 7 UTD Semiconductor Co.,Limited



®
UMW seox TSV63X/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Electrical characteristics

Symbaol Parameter Conditions Min. Typ. Max. Unit
Gm Gain margin RL =2 k), CL =100 pF 13 dB
SR Slew rate RL =2 k), CL = 100 pF, A, =1 0.25 0.34 Vigs

i i i f=1kHz 60
e, Equivalent input noise nViHz

voltage f=10 kHz 33
Total harmonic distortion + Ve =58V . f=1kHz, A, =1, RL=

THD 0.002 Yo

& | noise 100 KQ, Vi = Vee/2, Vou = 2Vpp
Motes:
"Guaranteed by design

Table 8: Shutdown characteristics at VCC =5V

Symbol Parameter Conditions Min. Typ. Max. Unit
DC performance
SHDN =Vee. 5 90
I Supply current in shutdown nA,
EC mode (all channels) Tenin < T = 857 C 200
Tein = Top = 125° C 1.5 HA
. ) Ri =2 k), Vou = (Veo ) to
tan Amplifier turn-on time (Vo) + 0.2V 200
ns
. ) R =2 kL), Vou = (VMcos) - 0.5 V to
Amplifier t ff t 20
Lo mplifier turn-off time (Vo) -0V
Wi SHDOM logic high 2
— W
ViL SHDM logic low 0.8
I SHDMN current high SHDN = Ve 10
I SHOM current low SHDN = Ve 10 pA
I Output leakage in shutdown SHDN = Vee. S0
OLeak
mod
© Temin € Top < 125 °C 1 A
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®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Figure 2: Supply current vs. supply voltage Figure 3: Output current vs. output voltage
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UMW soos

TSV63x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Electrical characteristics

Figure 8: Positive slew rate vs. time
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Figure 10: Positive slew rate vs. supply voltage

0.5 I I I
Vee=5V, RI=2k0, Cl=100pF
Vin: from 0.4V to Vcc-0.4V
+ 04 M SR calculated from 10% to 90%
A ’—Ezs"c
- —
[\ 1
: i
E 0.2 T=-40°C ——— T=125°C|
:-E
o
& 01
0.0
25 3.0 3.5 4.0 4.5 5.0 5.5
Supply Voltage (V)

Figure 12: Distortion + noise vs. output voltage
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Figure 9: Negative slew rate vs. time
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Figure 11: Negative slew rate vs. supply voltage
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®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Figure 14: Noise vs. frequency Figure 15: EMIRR vs. frequency at VCC =5V,
T=25°C
< 300 120
I L [ [11
> Voo=5V NaEl V, .= 100mVrms
E 250 Tamb=25°C || ||| 100} Ve=8Y
@ [ V. = -20dBV
S a /
o 80
g 200 Viem=2.5V =
s i 2
< 150 z 60
5 x
= N = /
= 100 0 W40 »
5 H{ Viem=4.5v S A
© icm=4. ] ol
i 50 | "‘m_.,.____:--_._____‘ 20 - L~
w TR
0 0 1 2 3
100 1000 10000 10 10 10
Frequency (Hz) Frequency (MHz)

WWW.Umw-ic.com 11 UTD Semiconductor Co.,Limited


Administrator
图章


®
UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

Package Dimension

SOP-8

1 0n S

El
E

S

b <‘

A2

Symbol Dimen;ions In Millimeters Dimen§ions In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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UMW seos TSV63 x/TSV63 XA

Dual and quad, rail-to-rail input/output, 60 pA, 880 kHz operational amplifiers

TSSOP-14
'
A A3 A2 Dimensions Dimensions
n i Symbol In Millimeters In Inches
Al i Min Max Min Max
D A - 1.200 - 0.0472
b e c Al 0.050 0.150 | 0.002 0.006
T " | A2 0.900 1.050 | 0.037 0.043
H H H H H H H 1 I L A3 0390 | 0490 | 0016 | 0.020
‘ b 0.200 0.290 | 0.008 0.012
! C 0.130 0.180 | 0.005 0.007
‘ D 4.860 5.060 | 0.198 0.207
E o W‘— R B A E 6.200 6.600 | 0.253 0.269
| El 4.300 4500 | 0.176 0.184
‘ e 0.650 typ. 0.0256 typ.
: L1 1.000 ref. 0.0393 ref.
H H H H H H W L 0.450 0.750 | 0.018 0.031
i 0 0 0° 8 0° 8

Ordering information

Order code Package Baseqty Deliverymode Marking
UMW TSV632IDT SOP-8 2500 Tape and reel TSV632
UMW TSV632AIDT SOP-8 2500 Tape and reel TSV632A
UMW TSV634IPT TSSOP-14 4000 Tape and reel TSV634
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