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LTC6228IS64TRMPBF LTC6228IS6#TRPBF LTHGB 6-Lead TSOT-23 —40°C 10 85°C
LTC6228HS64TRMPBF LTC6228HS6#TRPBF LTHGB 6-Lead TSOT-23 —40°C o 125°C
LTC6228IDC#TRMPBF LTC6228IDC#TRPBF LHGC 6-Lead 2mm x 2mm DFN —40°Ct0 85°C
LTC6228HDC#TRMPBF LTC6228HDC#TRPBF LHGC 6-Lead 2mm x 2mm DFN -40°C t0 125°C
LTC6228IS8#TRMPBF LTC6228IS8#TRPBF 6228 8-Lead SOIC-8 —40°Ct0 85°C
LTC6228HS8#TRMPBF LTC6228HS8#TRPBF 6228 8-Lead SOIC-8 -40°C t0 125°C

BICAWESERERE TRESNS T/ RICDOWTIE, Bt FBEHRBEICSHWEDE LI,
T—7&) I DHERESRU TS W —E8D/ Cy 7 — D1, #TRMPBF 2 EERD N W\ HEE DIRFERE 28 U T500EAD DY — /L THIGRIRETY,

ETHVHFE (Vs = X5V)

O I ENMEEESBEDRIRMEZELRT D, TNLUI I Ta = 25°C TODAE, SEELHEVPRED, Vs = 25V, Vem = OV, Vsion = 7A—F 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage -95 20 95 pv
-250 250 pv

Tovos Input Offset Voltage Drift 0.4 pv/ e
I8 Input Bias Current (Note 6) Bias Cancellation Disabled -40 -16 PA
—44 A

Bias Cancellation Enabled -2.5 0.6 2.5 HA

-4.1 4.1 A

los Input Offset Current Bias Cancellation Disabled -0.55 0.1 0.55 A
-0.8 0.8 HA

Bias Cancellation Enabled -0.9 0.1 0.9 PA

-1 1 A

en Input Noise Voltage Spectral Density f=1MHz 0.88 nV//Hz
Integrated 1/f Noise 0.1Hz~10Hz 0.94 UVp-p

in Input Current Noise Spectral Density f = 1MHz Bias Cancellation Disabled 3 pA VHz
f = TMHz Bias Cancellation Enabled 6.3 pA/ JHz

Cin Input Capacitance Differential Mode 3.5 pF
Common Mode 15 pF

RN Input Resistance Differential Mode 2.6 kQ
Common Mode 4 MQ

AvoL Large Signal Voltage Gain RL = 1k to Half Supply Vout = 4V 120 135 aB
113 dB

RL =100 to Half Supply Vour = £3V 100 120 V/imv

92 V/imv

CMRR Common Mode Rejection Ratio Vem=V"-01t0V" =12V 100 110 dB
94 dB

VMR Input Common Mode Range V' -01 VF-1.2 v
PSRR* Positive Power Supply Rejection Ratio V- =-1V,V* = 1.8V 10 10.75V 100 110 dB
95 dB
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LTC6228

BV (Vs = X5V)

o (I ENMEREEHFEDHRIREZERT Do TN LIS I Ta = 25°C TOIE, SEELHRVERD, Vs = 25V, Vem = OV, Vspon = 7A—T 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

PSRR™ Negative Power Supply Rejection Ratio Vt =15V, V" =-1.3Vt0 -10.25V 101 126 dB

® 99 dB

Supply Voltage Range (V* - V") (Note 5) L 2.8 11.75 v

VoL Output Swing Low (Vour = V") No Load 8 16 mV

® 20 mV

Isink = 5mA 46. 70 mV

® 85 mV

ISINK = 25mA 140 220 mV

® 280 mV

VoH Output Swing High (V* = Vour) No Load 27 50 mV

® 60 mV

Isink = 5mA 90. 140 mvV

® 180 mV

ISouRCE = 25mA 250. 340 mV

® 450 mV

Isc Output Short-Circuit Current Sourcing -130 -80 mA

® -65 mA

Sinking 80 140 mA

® 60 mA

Is Supply Current per Channel 16 16.9 mA

® 19.8 mA

Isp Disable Supply Current, Amplifier Off Vsapn = V- 2.75V 500 610 A

® 770 A

Vi_sAon | SHDN Pin Input Voltage Low, Disable Amplifier ® Vt-275 v

Vh_sApn | SHDN Pin Input Voltage High, Enable Amplifier ®| V' -16 v

VL_gias | SHDN Pin Input Voltage Low, Disable Bias ® V-1 v
Cancellation

VH igias | SHDN Pin Input Voltage Low, Enable Bias ® | V" -035 v
Cancellation

IL_SADN HDN Pin Input Current, Disable Amplifier Vsmon = V- 2.75V ® -10 -2.5 10 PA

In_SAoN | SHDN Pin Input Current, Enable Amplifier Vsmon =Vt - 1.6V (] -10 -0.3 10 JA

IL_iBiAS SHDN Pin Input Current Low, Disable Bias Vsmon =V -1V ® -10 0.265 10 PA
Cancellation

IH_iBIAS SHDN Pin Input Current Low, Enable Bias Vsmon = V- 0.35V L -10 1 10 A
Cancellation

losp Output Leakage Current in Shutdown VDN = V* = 2.65V, OUT Shorted to V* or V™ 100 nA

BW -3dB Closed Loop Bandwidth Ay =1, R = 1kQ to Half Supply 730 MHz

GBW Gain-Bandwidth Product f = 5MHz, R_ = 1k Q to Half Supply 700 890 MHz

® 650 MHz

ton Turn-On Time Vsaon =Vt —2.75Vt0 VT - 1.6V 900 ns

tore Turn-Off Time Vsmon =Vt —1.6Vto Vvt —2.75V 500 ns

ts 0.1 Settling Time to 0.1% Ay =1, 2V Qutput Step, RL = 1kQ 26 ns

Ay =1, 4V Qutput Step, R = 1kQ 34 ns
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BV (Vs = X5V)

o L ENMEREEHE DRIBEZBRT %o TSNS Ta = 25°C TDAE, FEFCHRVIBRD Vs = £5V, Vem = OV, Vspon = 7H—T 1%,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
SR Slew Rate Ay = +4, 8V Output Step (Note 8) 320 500 V/us
® 250 V/ s
FPBW Full Power Bandwidth Vourt = 8Vp-p, Ay = +2, THD < —-40dBc 12.5 MHz
HD2/HD3 | Harmonic Distortion, R = 1k Q to Half Supply, fc = 100kHz, Vo = 4Vp-p -113/-119 dBc
Ay = +1 fc = 100kHz, Vo = 2Vp-p -126/-131 dBc
fc = TMHz, Vo = 4Vp-p -107/-114 dBc
fc = 1MHz, Vo = 2Vp-p -119/-132 dBc
fc = 5MHz, Vg = 4Vp-p -83/-96 dBc
fc = 5MHz, Vo = 2Vp-p -90/-113 dBc
fc = 10MHz, Vg = 2Vp-p -74/-89 dBc
Harmonic Distortion, R = 100 Q to Half Supply, fc = 100kHz, Vo = 4Vp-p -105/-106 dBc
Ay = +1 fc = 100kHz, Vo = 4Vp-p -118/-124 dBc
fc = 1MHz, Vo = 4Vp-p -97/-107 dBc
fc = TMHz, Vo = 2Vp-p -100/-114 dBc
fc = 5MHz, Vo = 4Vp-p -79/-75 dBc
fc = 5MHz, Vo = 2Vp-p -83/-82 dBc
fc = 10MHz, Vo = 2Vp-p -72/-68 dBc
AG Differential Gain (NTSC) Ay=2,R.=150Q 0.008 %
Ay =+1,R. =1kQ 0.001 %
AO Differential Phase (NTSC) Ay=2,RL=150Q 0.004 Deg
Av=+1,RL=1kQ 0.09 Deg
== -+ —
BEXEVHFE (Vs =5V, 0V)
o FeEMERESEDRREZRRT 5. ZNLIIETa = 25°C TDIE, ;ETHEWVERD, Vs = 5V, 0V, Vem = Vour = 2.5V
Vsion = Z70—FT1> %,
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage -105 20 105 pv
® -290 290 pv
Tevos Input Offset Voltage Drift ® 0.4. pv/ e
I8 Input Bias Current (Note 6) Bias Cancellation Disabled -40 -16 A
() —44 HA
Bias Cancellation Enabled -3 1 3 HA
® -4.4 4.4 HA
los Input Offset Current Bias Cancellation Disabled -0.55 0.1 0.55 A
® -0.8 0.8 JA
Bias Cancellation Enabled -0.9 0.15 0.9 PA
® -1 1 A
en Input Noise Voltage Spectral Density f=1MHz 0.88 nV//Hz
Integrated 1/f Noise 0.1Hz~10Hz 0.94 UVp-p
in Input Current Noise Spectral Density f = 1MHz Bias Cancellation Disabled 3 pA/ JHz
f = TMHz Bias Cancellation Enabled 6.3 pA/ JHz
Cin Input Capacitance Differential Mode 3.5 pF
Common Mode 1.5 pF
Rin Input Resistance Differential Mode 2.6 kQ
Common Mode 4 MQ
AvoL Large Signal Voltage Gain RL = 1k to Half Supply, Vout = Vem £2 120 140 dB
® 115 dB
RL =100 to Half Supply, Vout = Vem £2 106 120 dB
® 100 dB
CMRR Common Mode Rejection Ratio Vem=V"-01toV*-1.2v 97 110 aB
® 92 dB
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EHIHFME (Vs =5V, 0V)

O IR ENMERESEDRIBEEEKT 5. FNLIIHE Ta = 25°C TDIE, JESTHEWLBRD. Vs = 5V, 0V, Vem = Vout = 2.5V,

Vsion = 7A—7 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

VemRr Input Common Mode Range ®| V-01 VF-1.2 v

PSRR* Positive Power Supply Rejection Ratio V- =-1V,V* = 1.8V 10 10.75V 100 110 dB

® 95 dB

PSRR™ Negative Power Supply Rejection Ratio Vv =15V, V" =-1.3Vt0-10.25V 103 126 aB

® 100 dB

Supply Voltage Range (V* - V") (Note 5) o 2.8 11.75 v

VoL Output Swing Low (Vout = V") No Load 7 18 mV

® 32 mV

IsINK = 5mA 40. 70 mV

® 90 mV

ISINK = 25mA 150. 220 mV

® 300 mV

Vo Output Swing High (Vec - V) No Load 26 48 mv

® 58 mV

Isink = 5mA 93 144 mV

® 185 mV

ISouRCE = 25mA 255. 347 mV

® 459 mV

Isc Output Short-Circuit Current Sourcing -110 -65 mA

® -52 mA

Sinking 70 110 mA

(] 45 mA

Is Supply Current per Channel 16.5 17.8 mA

L 19.6 mA

Isp Disable Supply Current, Amplifier Off VsmDN = V' - 2.65V 300 380 HA

() 430 HA

Vi_srpw | SHDN Pin Input Voltage Low, Disable Amplifier ® vVt -2.65 v

Vu_sAon | SHDN Pin Input Voltage High, Enable Amplifier ® | V'-16 v

Vi gias | SHDN Pin Input Voltage Low, Disable Bias ® V-1 v
Cancellation

Vh_gias | SHDN Pin Input Voltage Low, Enable Bias ® | V' -035 v
Cancellation

IL SAoN | SHDN Pin Input Current, Disable Amplifier VsHoN = V' —2.65V -10 -2.5 10 A

Ih_SAoN | SHDN Pin Input Current, Enable Amplifier Vsron =Vt -1.6V ® -10 -0.3 10 A

IL_iBiAS SHDN Pin Input Current Low, Disable Bias Vsmon =Vt =1V ® -10 0.265 10 A
Cancellation

IH_1BIAS SHDN Pin Input Current Low, Enable Bias Vsmon = V- 0.35V ® -10 1 10 A
Cancellation

losp Output Leakage Current in Shutdown VsHON = V* = 2.65V, OUT Shorted to V* or V™ 100 nA

BW -3dB Closed Loop Bandwidth Ay =1, RL = 1kQ to Half Supply 800 MHz

GBW Gain-Bandwidth Product f = 5MHz, R_ = 1k Q to Half Supply 700 865 MHz

® 600 MHz

ton Turn-On Time Vsaon =Vt —2.65Vto VT - 1.6V 900 ns

tore Turn-0ff Time Vsmon =Vt —1.6V 1oVt —2.65V 500 ns

ts 0.1 Settling Time t0 0.1% Ay =1, 2V Output Step, R. = 1kQ 26 ns
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EHIHFME (Vs =5V, 0V)

o 32 EHEREHEEDRIBEEERT B, ZNLUIIMETA = 25°C TDIE, SEEEHEWVLEED, Vg = 5V, 0V, Vem = Vout = 2.5V,

Vsion = 7A—7 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
SR Slew Rate Ay = +4, 4V Qutput Step (Note 8) 350 V/us
FPBW Full Power Bandwidth Vout = 4Vp-p, Ay = +2, THD < —40dBc 18 MHz
HD2/HD3 | Harmonic Distortion, R = 1k Q to Half Supply fc = 100kHz, Vo = 2Vp-p -106/-130 dBc
fc = 1MHz, Vo = 2Vp-p -95/-105 dBc
fc = 5SMHz, Vo = 2Vp-p -88/-114 dBc
fc = 10MHz, Vg = 2Vp-p -78/-90 dBc
Harmonic Distortion, R = 100 & to Half Supply fc = 100kHz, Vo = 2Vp-p -112/-115 dBc
fc = 1MHz, Vo = 2Vp-p -99/-120 dBc
fc = 5BMHz, Vo = 2Vp-p -83/-88 dBc
fc = 10MHz, Vo = 2Vp.p -70/-73 dBc
AG Differential Gain (NTSC) Ay=2,R.=150Q 0.005 %
Av=+1,RL=1kQ 0.002 %
AO Differential Phase (NTSC) Ay=2,R.=150Q 0.007 Deg
Av=+1,RL = 1kQ 0.018 Deg
B (Vs =3V, 0V)
o 3= ENFREHEDRREZRKT Do ENUIHETa = 25°C TOFE, FEFLHRVIBRD. Vs = 3V, OV, Vom = 1.5V,
Vsion = 7A—7 1>,
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage -110 24 110 pv
-300 300 pv
Tevos Input Offset Voltage Drift 0.4. pv/ e
I8 Input Bias Current (Note 6) Bias Cancellation Disabled -38 -16 A
-44 PA
Bias Cancellation Enabled -35 1.5 3.5 HA
-4.3 4.1 JA
los Input Offset Current Bias Cancellation Disabled -0.55 0.1 0.55 PA
-0.8 0.8 A
Bias Cancellation Enabled -0.9 0.15 0.9 HA
-1 1 A
en Input Noise Voltage Spectral Density f=1MHz 0.88 nV//Hz
Integrated 1/f Noise 0.1Hz~10Hz 0.94 uVp-p
in Input Current Noise Spectral Density f = 1MHz Bias Cancellation Disabled 3 pA/ VHz
f = TMHz Bias Cancellation Enabled 6.3 pA/ VHz
Cin Input Capacitance Differential Mode 3.5 pF
Common Mode 1.5 pF
RiN Input Resistance Differential Mode 2.6 kQ
Common Mode 4 MQ
AvoL Large Signal Voltage Gain RL = 1k Q to Half Supply, 118 130 dB
(Vout = Vem £1V) 13 dB
RL = 1002 to Half Supply, 120 dB
(Vout = Vem £1V)
CMRR Common Mode Rejection Ratio Vem=V"toV*-1.2v 95 110 dB
91 dB
VemRr Input Common Mode Range V' -01 VF-1.2 v
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BRI (Vs =3V, 0V)

o I EMERESHFEDRBEZERT 5, ZNLIAE Ta = 25°C TOIE, JEETHRLED, Vs = 3V, 0V, Vem = 1.5V,

Vsion = 7A—7 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

PSRR* Positive Power Supply Rejection Ratio V- =-1V,V* =1.8V 10 10.75V 100 110 aB

® 95 dB

PSRR™ Negative Power Supply Rejection Ratio Vt =15V, V" =-1.3Vt0-10.25V 101 126 dB

® 99 dB

Supply Voltage Range (V* - V") (Note 5) ® 2.8 11.75 v

VoL Output Swing Low (Vour = V") No Load 7 10 mV

® 18 mvV

Isink = 5mA 48. 74 mvV

® 100 mV

Isink = 25mA 165. 320 mV

(] 430 mvV

Vo Output Swing High (Ve — V) No Load 27 49 mV

® 59 mV

Isink = 5mA 106 166 mv

® 213 mV

IsouRce = 25mA 290. 520 mV

L 580 mV

Isc Output Short-Circuit Current Sourcing -67 mA

Sinking 84 mA

Is Supply Current per Channel 16.4 17.6 mA

® 19 mA

Isp Disable Supply Current, Amplifier Off VsmDN = V' - 2.65V 260 305 HA

® 350 JA

Vi_srpw | SHDN Pin Input Voltage Low, Disable Amplifier ® V*t-2.65 v

Vu_sAon | SHDN Pin Input Voltage High, Enable Amplifier ®| V' -16 v

Vi gias | SHDN Pin Input Voltage Low, Disable Bias ® V-1 v
Cancellation

Vh_igias | SHDN Pin Input Voltage Low, Enable Bias ® | V" -035 v
Cancellation

I SAON | SHDN Pin Input Current, Disable Amplifier Vsmon = V- 2.5V -10 -2.5 10 A

IH_SHDN HDN Pin Input Current, Enable Amplifier Vsaon =Vt -1.6V ® -10 -0.3 10 A

IL_1BiAS SHDN Pin Input Current Low, Disable Bias Vsmon =Vt =1V ® -10 0.265 10 A
Cancellation

IH_iBIAS SHDN Pin Input Current Low, Enable Bias Vsmon = V- 0.4V L -10 1 10 A
Cancellation

losp Output Leakage Current in Shutdown VsHoN = V* - 2.65V, OUT Shorted to V* or V™ 100 nA

BW -3dB Closed Loop Bandwidth Ay =1, R = 1kQ to Half Supply 763 MHz

GBW Gain-Bandwidth Product f = 5MHz, R_ = 1k Q to Half Supply 700 845 MHz

® 560 MHz

ton Turn-On Time Vsaon =Vt —2.5Vto Vvt - 1.6V 900 ns

torr Turn-Off Time Vsmon =V - 1.6Vto VF - 2.5V 500 ns

ts 0.1 Settling Time t0 0.1% Av =1, Vem = 1V, 1V Qutput Step, 31 ns

RL=1kQ
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EHIHFE (Vs =3V, 0V)

o I EMERESHFEDRBEZERT 5, ZNLIAE Ta = 25°C TOIE, JEETHRLVED, Vs = 3V, 0V, Vem = 1.5V,

Vspon = Z7B—F 1>,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

SR Slew Rate Ay = +4, 2V Qutput Step 200 V/us

FPBW Full Power Bandwidth Vout = 2Vp-p, Vom = 1V, Ay = -1, 22 MHz
THD < -40dBc

HD2/HD3 | Harmonic Distortion, R = 1k to Half Supply, fc = 100kHz -106/-127 dBc

Vout = 1vp-p, Vom = 1.25V fc = 1MHz -110/-128 dBc

fc = 5MHz -82/-105 dBc

fc = 10MHz -77/-96 dBc

Harmonic Distortion, R. = 100Q to Half Supply, | fc = 100kHz -116/-123 dBc

Vout = 1vp-p, Vom = 1.25V fc = TMHz -105/-132 dBc

fc = 5MHz -89/-98 dBc

fc = 10MHz -77/-86 dBc

Note 1 : #EXi BRAEIRICEH S NIBEZBZ DA ZET/INA RITKFGENIBEES5 25
TTREENYH B, F . REAICDIcO THENBRRERFHICETE. T/IN\A XDEBIEESH
DICBEEZEZ 28NN H D,
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LT6200/LT6201 SOV FaT VKR /A X L—)btoL—)L 165MHz. 20mA. 0.95nV/+Hz. 44V/ys, 1mV
AESART7 7
ADB8099 AR EAR K/ A R, El A <77 0.95nV/yHz. 3.8GHz GBW
LT1468 16 EYy FOEKEE, mEA X7 90MHz. 3.9mA. 5nV/+Hz. 22V/yis. 1750V,
10Vp.p T-96.5dB THD, 100kHz
ADA4899-1 LT A AV EE EEA 1InV/ VHz 600MHz, 310V/pis, 4.5V~10V B){F
LT1028/LT1128 KA A ERE R, JA R 7y 7 75MHz. 9.5mA. 0.85nV/vHz. 11V/jis. 40§V
ADC
LTC2387-18 18w I, 15Msps ? SAR-ADC S/Nt:95.7dB
LTC2393-16 IMsps. 16 £ 9 SAR-ADC S/N [t:94dB
LTC2378-20 20Ey I, 1Msps DEiEE 1 SAR-ADC 100kHz T? S/N [t::104dB, THD: 105dB
AD7625 16 E» b, 6Msps PulSAR® ADC S/N }:93dB
AD4020 20Ey I, 1.8Msps Eifi % SAR-ADC 100kHz T? S/N [£::99dB, THD: 100dB
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