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ADA4350

T #&

5V ¥ R T LE2EOHR
BRIZHRED IRWVIR D | Ta=25°C, +Vs =45V, Vs =5V, RL =1kQ 7ZE#),
= 1
Parameter Test Conditions/fComments Min  Typ Max | Unit
DYNAMICPERFORMANCE
—3 dB Bandwidth G=-5,Vour =200 mVp-p 20 MHz
G:*S,Vou‘r=2vp-p 12 MHz
Slew Rate Vout =2 V step, 10%t090% 60 Vs
HARMONIC PERFORMANCE
Harmonic Distortion (HD2/HD3) G=-5,fc =100 kHz —95/-104 dBc
G=-5,fc=1MHz =17/-178 dBc
DCPERFORMANCE
Input Bias Current At 25°C +0.25 +1 pA
At 85°C +8 +25 pA
INPUT CHARACTERISTICS
Input Resistance Common mode 100 GQ
Input Capacitance Common mode 2 pF
Differential mode 3 pF
Input Common-Mode Voltage Range Common-mode rejection ratio(CMRR) >80 dB —4.5t0+3.8 \%
CMRR >68 dB -5t0+3.9 \%
Common-Mode Rejection Vem =+3.0V 92 104 dB
OUTPUT CHARACTERISTICS
Linear Output Current Vout =4 Vp-p, 60dB spurious-free dynamicrange (SFDR) 18 mATrms
Short-Circuit Current Sinking/sourcing 43/76 mA
Settling Timeto0.1% G=-5, Vour = 2 Vstep 100 ns
POWER SUPPLY
Operating Range 3.3 12 \%
Quiescent Current Enabled 8.5 10 mA
M1 disabled (see Figure 1) 7 mA
All disabled 2 LA
Positive Power Supply Rejection Ratio 90 dB
Negative Power Supply Rejection Ratio 85 dB
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ADA4350

t5VFET ABh7 T
FRIZHRENRRWBR D, Ta=25°C, +Vs =45V, Vs =5V, RL=1kQ,
=2
Parameter Test Conditions/Comments Min Typ Max | Unit
DYNAMICPERFORMANCE
—3 dB Bandwidth G=-5, Vour =100 mVp-p 26 MHz
G=-5,Vour=2Vp-p 24 MHz
Gain Bandwidth Product 175 MHz
Slew Rate Vour =2V step, 10%t090% 100 Vi
Settling Timeto0.1% G=-5,Vour=2Vstep 28 ns
NOISE/HARMONIC PERFORMANCE
Harmonic Distortion (HD2/HD3) f=100kHz, Vour=2 V p-p, G=-5 -106/-114 dBc
f=1 MHz, VOUT=2Vp-p,G: -5 -83/-93 dBc
Input Voltage Noise f=10Hz 85 nVAHz
=100 kHz 5 nVAHz
DCPERFORMANCE
Input Offset Voltage 15 80 w
Input Offset Voltage Drift From —40°C to +85°C 0.1 1.6 uv/°eC
From 25°Cto 85°C 0.1 1.0 uv/°C
Input Bias Current At 25°C +0.25 +1 pA
At 85°C +8 +25 pA
Input Bias Offset Current At 25°C +0.1 +0.8 | pA
At 85°C 0.5 pA
Open-Loop Gain Vour=+2V 106 115 dB
INPUT CHARACTERISTICS
Input Resistance Common mode 100 GQ
Input Capacitance Common mode 2 pF
Differential mode 3 pF
Input Common-Mode Voltage Range CMRR >80 dB -4.5t0+3.8 \Y
CMRR >68 dB -5t0+3.9 \%
Common-Mode Rejection Ratio Vem =13V 92 115 \Y
OUTPUT CHARACTERISTICS
Output Overdrive Recovery Time Vour = Vs £10% 60 ns
Output Voltage Swing G=+21,Re=1kQ, R open measured at FBx -3.6t0+3.9 —4.05t0 +4.07 \Y
G =421, Re=100k€, R open measured at FBx -4.7t0+4.8 —4.9 to +4.86 \Y
Linear Output Current Vour =2V p-p, 60 dB SFDR 18 mArms
Short-Circuit Current Sinking/sourcing 41/45 mA
POWER SUPPLY
Operating Range 3.3 12 \Y
Positive Power Supply Rejection Ratio 90 109 dB
Negative Power Supply Rejection Ratio 90 109 dB
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ADA4350

HSSVHRBRMYFUIEIRETOAIL-EY

FRIZHEDRRVRY , Ta=25°C, +Vs=+5V, —Vs= -5V, FEAA v F LB TV 7« 2L v FORTICHOWTEN 12 RLTL

EIu,
* 3.
Parameter Symbol Test Conditions/Comments Min  Typ Max Unit
FEEDBACK/SAMPLE ANALOGSWITCH
Analog Signal Range -5 +5 \Y
Switch On-Resistance
Feedback Ron, r8 For0toS2,Vem =0V 149 196 Q
Ta=85°C 195 Q
ForS3to S5, Vem =0V 149 196 Q
Ta=85°C 195 Q
Sampling Ron, s ForS6to S8, Vem =0V 297 356 Q
Ta=85°C 390 Q
For9toS11,Vem=0V 297 356 Q
Ta=85°C 388 Q
On-Resistance Match Between Channels
Feedback Resistance ARoN, FB Vem =0V 2 15 Q
Sampling Resistance ARon, s Vem =0V 2 14 Q
SWITCH LEAKAGE CURRENTS
Sampling and Feedback Switch Off Leakage Is (oFF) +0.5 +1.7 pA
Ta=85°C +40 +120 | pA
DYNAMIC CHARACTERISTICS
Power-On Time ton DVDD=5V 76 ns
DVDD=3.3V 80 ns
Power-Off Time torr DVDD=5V 86 ns
DVDD=3.3V 90 ns
Off Isolation RL=50Q,f=1MHz
Feedback Switches -92 dB
Sampling Switches -118 dB
Channel-to-Channel Crosstalk RL=50Q,f=1MHz -86 dB
Worst-Case Switch Feedback Capacitance (Switch Off) Crs (oFp) 0.1 pF
THRESHOLD VOLT AGESFORDIGITAL INPUT PINS EN, MODE, DGND, | AT GH/PO,
SCLK/P1,SDO/P2, SDIP3,cs/P4’
Input High Voltage ViH DVDD=5V 2.0 \Y
DVDD=3.3V 15 V
Input Low Voltage Vi DVDD=5V 1.4 \Y
DVDD=3.3V 1.0 \%
DIGITAL SUPPLIES DVDD, DGND
Digital Supply Range 3.3t05.5 \Y
Quiescent Current Enabled 50 LA
Disabled 0.6 LA
+Vs to DGND Head Room >3.3 \%

HER Y Y 0 1 oDKEE BT 55E . BV AOHIRICEFRT 2 M0 RETRHLET, HHE LV OTALTHICON T, EURBER L OV EBRERVO R v
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ADA4350

+5VADC FS4/\
KRICFEE DN RWVRY . Ta=25°C, +Vs =45V, -Vs=-5V, P17 7L ML TV FIZOWVWTIEK 12 BB L TLZ &, EZHDHAE R =
1kQ T, YU 7Ly FOEER=500Q T,

x 4.
Parameter Test Conditions/Comments* Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Bandwidth When used differentially, Vour=0.1 Vp-p 38 MHz
When used differentially, Vour=2.0 Vp-p 16 MHz
When P1lisused, Vour =50 mVp-p 55 MHz
When P1isused, Vour = 1.0 Vp-p 17 MHz
When M1 isused, Vour = 50 mVp-p 45 MHz
When M1 isused, Vour=1.0 Vp-p 21 MHz
Overdrive Recovery Time Positive (+) recovery/negative (—) recovery forP1 200/180 ns
Positive(+) recovery/negative (—) recovery forM1 100/100 ns
Slew Rate When differentially used, Vour=2 V step 57 Vs
When P1lor M1issingle-ended, Vour=1V step 30 Vs
Settling Time0.1% When used differentially, Vour=2 V step 95 ns
When P1isused, Vour =1V step 80 ns
When M1 isused, Vour=1V step 80 ns
NOISE/DISTORTIONPERFORMANCE
Harmonic Distortion (HD2/HD3) When used differentially, fc = 100 kHz, Vour =4 V p-p -105/-109 dBc
When used differentially, fc=1 MHz, Vour=4 V p-p =75/-73 dBc
When Plisused, fc =100 kHz, Vour=2V p-p -112/-108 dBc
When Plisused, fc =1 MHz, Vour=2V p-p =75/-73 dBc
When M1 isused, fc =100 kHz, Vour=2 V p-p —98/-103 dBc
When M1 isused, fc =1 MHz, Vour=2V p-p =70/-69 dBc
Referredto Input (RTI) Voltage Noise ForP1,f=10Hz 55 nVAHz
For P1,f=100 kHz 5 nV/\NHz
Referred to Output (RTO) Voltage Noise ForP1andM1, f=10 Hz, measuredat VOUT2 95 nV/AHz
ForP1and M1, f =100 kHz, measured at VOUT2 16 nVAHz
Input Current Noise f=100 kHz, referredtoP1 1.1 pANHz
DCPERFORMANCE
Output Offset Voltage Differential 0.125 0.5 mV
Output Offset Voltage Drift Differential 0.7 13 uv/°C
Input Offset Voltage Single-ended, P1 only 50 180 w
Single-ended, M1 only 40 180 W
Input Offset Voltage Drift Single-ended, P1 only 0.2 475 | wi°C
Single-ended, M1 only 0.4 3.6 uv/eC
Input Bias Current P1only at VIN1 pin 60 220 nA
P1only at RF1 pin 60 325 nA
M1 at REF pin 60 200 nA
Input Offset Current Plonly 60 260 nA
Open-Loop Gain P1only, Vour=+2 V 102 112 dB
Gain M1 only 1.99 1.9996 201 [ WV
Gain Error -0.5 +05 | %
Gain Error Drift 0.6 1.9 ppm/°C
INPUT CHARACTERIST ICS
Input Resistance VIN1 and REF 200 MQ
Input Capacitance VIN1 and REF 14 pF
Input Common-Mode Voltage Range -5t0+3.8 \%
Common-Mode Rejection Ratio ForP1,Vem=3.0V 82 100 dB

Rev. 0 — 6/37 —




ADA4350

Parameter Test Conditions/Comments* Min Typ Max | Unit
OUTPUT CHARACTERISTICS
Output Voltage Swing RL = no load, single-ended +4.8 +4.83 \
RL =500 Q, single-ended +4.55 4.6 \%
Output Common-Mode Voltage Range -5t0+3.8 \%
Linear Output Current P1orM1, Vour=2V p-p, 60 dB SFDR 18 mATrms
Differential output, Vour=4 V p-p, 60 dB SFDR 18 mArms
Short Circuit Current P1 or M1, sinking/sourcing 43/76 mA
Capacitive Load Drive When used differentially at each VOUTX, 30% overshoot, Vout = 33 pF
200mVp-p
When P1/ML1 is used, 30% overshoot, Vour =100 mV p-p 47 pF
POWER SUPPLY
Operating Range 3.3 12 \Y%
Positive Power Supply Rejection Ratio ForP1 90 106 dB
For M1 86 100 dB
Negative Power Supply Rejection Ratio ForP1 80 100 dB
For M1 78 90 dB

LZoFENOPLEMLIE, R1OT v 7R LET,

Rev. 0

— 7137 —




ADA4350

5V & RATLEEROHE

BRIZHEEN RV Y . Ta=25°C, +Vs =5V, —Vs =0V. RF=1kQ ZE#),

& 5.
Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMICPERFORMANCE
—3 dB Bandwidth G=-5, Vour =200 mVp-p 15 MHz
G=-5,Vour=1Vp-p 14 MHz
Slew Rate Vour =2V step, 10%t090% 30 Vips
HARMONIC PERFORMANCE
Harmonic Distortion (HD2/HD3) G=-5,fc =100 kHz —85/-94 dBc
G=-5,fc=1MHz —66/-175 dBc
Input Voltage Noise f=10Hz 92 nV/AHz
=100 kHz 4.4 nVAHz
DCPERFORMANCE
Input Bias Current At 25°C +0.35 +1.6 pA
At 85°C +8.5 +30 pA
INPUT CHARACTERIST ICS
Input Resistance Common mode 100 GQ
Input Capacitance Common mode 2 pF
Differential mode 3 pF
Input Common-Mode Voltage Range CMRR >80dB 0.5t03.8 \Y
CMRR >68 dB 0to39 \%
Common-Mode Rejection Vem =205V 88 94 dB
OUTPUT CHARACTERISTICS
Linear Output Current Vour =1V p-p, 60dB SFDR 9 mArms
Short-Circuit Current Sinking/sourcing, R.<1 Q 41/63 mA
Settling Timeto0.1% G=-5,Vour =2 Vstep 130 ns
POWER SUPPLY
Operating Range 3.3 12 \Y
Quiescent Current Enabled 8 9 mA
M1 disabled (see Figure 1) 6.5 mA
All disabled 2 A
Positive Power Supply Rejection Ratio 86 dB
Negative Power Supply Rejection Ratio 80 dB
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ADA4350

S5VFETAA7 YT
FRIZHEEDIRWR D | Ta=25°C, +Vs =5V, -Vs =0V, R.=1kQ,
* 6.
Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMICPERFORMANCE
—3 dB Bandwidth G=-5, Vour =100 mVp-p 25 MHz
G=-5Vour=1Vp-p 24 MHz
Gain Bandwidth Product 175 MHz
Slew Rate Vout = 2 V step, 10%t090% 56 Vs
Settling Timeto0.1% G=-5,Vour =2V step 60 ns
NOISE/HARMONIC PERFORMANCE
Harmonic Distortion (HD2/HD3) f=100 kHz, Vour=1V p-p, G=-5 -113/-117 dBc
f=1 MHz, Vour = 1Vp-p,G: =5 —82/-83 dBc
Input Voltage Noise f=10Hz 92 nVAHz
=100 kHz 4.4 nVAHz
DCPERFORMANCE
Input Offset Voltage 25 80 w
Input Offset Voltage Drift From —40°Cto +85°C 0.1 1.5 uv/ec
From 25°Cto 85°C 0.05 1 uv/°C
Input Bias Current At 25°C +0.35 +1.6 pA
At 85°C +8.5 +30 pA
Input Bias Offset Current At 25°C +0.25 +1.25 | pA
At 85°C 0.4 pA
Open-Loop Gain Vour=1.5Vt03.5V 98 102 dB
INPUT CHARACTERISTICS
Input Resistance Common mode 100 GQ
Input Capacitance Common mode 2 pF
Differential mode 3 pF
Input Common-Mode Voltage Range CMRR >80dB 0.5t03.8 \Y
CMRR >68 dB 0to3.9 \%
Common-Mode Rejection Ratio Vem =+ 0.5V 88 94 dB
OUTPUT CHARACTERISTICS
Output Overdrive Recovery Time Vout = Vs + 10%, positive/negative 60/50 ns
Output Voltage Swing G =421, Re=1kQ, R, open measured at FBx 1.15t03.46 0.86t03.66 \Y%
G =+21, Re=100k€, R_ open measured at FBx 0.27t04.80 0.08t04.87 Vv
Linear Output Current Vour =1V p-p, 60dB SFDR 10 mArms
Short-Circuit Current Sinking/sourcing 32/38 mA
POWER SUPPLY
Operating Range 3.3 12 \Y
Positive Power Supply Rejection Ratio 90 100 dB
Negative Power Supply Rejection Ratio 86 100 dB
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ADA4350

SVRBRAYFUIEIRETSAIL-EY

FRIZIRENRWIRY , TAa=25°C, +Vs =5V, -Vs=0V, IFBEAAS v T LY TV T« AL v FOMEIZONTEK 125 LT

SV,
=7
Parameter Symbol Test Conditions/fComments Min  Typ Max | Unit
FEEDBACK/SAMPLE ANALOGSWITCH
Analog Signal Range 0 5 \Y
Switch On Resistance
Feedback Ron, r8 Dto2,Vem=25V 308 390 Q
Ta=85°C 382 Q
S3t0S5,Vem=2.5V 308 390 Q
Ta=85°C 384 Q
Sampllng RON,S S6 to Sg,VCM: 25V 610 770 Q
Ta=85°C 762 Q
9 to S11, Vem=2.5V 612 770 Q
Ta=85°C 764 Q
On-Resistance Match Between Channels
Feedback Resistance ARon, r8 Vem=2.5V 3 21 Q
Sampling Resistance ARon, s Vem =25V 3 23 Q
SWITCH LEAKAGE CURRENTS
Sampling and Feedback Switch Off Leakage Is (oFF) 0.4 +1.2 | pA
Ta=85°C +30 +80 pA
DYNAMIC CHARACTERISTICS
Power-On Time ton DVDD=3.3V 105 ns
Power-Off Time torr DVDD=3.3V 65 ns
Off Isolation RL=50Q,f=1MHz
Feedback Switches -93 dB
Sampling Switches -116 dB
Channel-to-Channel Crosstalk RL=50Q, f=1MHz -83 dB
Worst-Case Switch Feedback Capacitance (Switch Off) Crs (OFF) 0.1 pF
THRESHOLD VOLT AGESFORDIGITAL INPUT PINS EN, MODE, DGND, |_AT CHPO,
SCLK/P1,SDO/P2, SDIP3, cs/P4?
Input High Voltage ViH DVDD=5V 2.0 \%
DVDD=3.3V 1.5 \Y
Input Low Voltage Vi DVvDD=5V 1.4 \%
DVDD=3.3V 1.0 V
DIGIT AL SUPPLIES DVDD, DGND
Digital Supply Range 3.3t05.5 \Y
Quiescent Current Enabled 50 LA
Disabled 0.6 LA
+Vs to DGND Head Room >33 \%
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ADA4350

5VADC F35 4/
FEICHE DRV IRY | Ta=25°C, +Vs=5V, ~Vs=0V, P17 7L MLT Y 7Ico0 TN 148 LT E 30, EBOSHE Ri=1kQ
T, Yo7 ROPEER=500Q CT1,

* 8.
Parameter Test Conditions/Comments* Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Bandwidth When used differentially, Vour=0.1 Vp-p 33 MHz
When used differentially, Vour=2.0 Vp-p 16 MHz
When P1lisused, Vour =50 mVp-p 47 MHz
When P1isused, Vour = 1.0 Vp-p 16 MHz
When M1 isused, Vour =50 mVp-p 37 MHz
When M1 isused, Vour=1.0 Vp-p 18 MHz
Overdrive Recovery Time For P1, positive (+) recovery/ 200/200 ns
negative () recovery
For M1, positive (+) recovery/ 140/120 ns
negative (—) recovery
Slew Rate When differentially used, Vour=2 V step 37 V/ps
When P1or Mlissingle-ended, Vour=1V step 20 V/ps
Settling Time0.1% When used differentially, Vour=2 V step 75 ns
When Plisused, Vour =1V step 60 ns
When M1 isused, Vour=1V step 60 ns
NOISE/DIST ORTIONPERFORMANCE
Harmonic Distortion (HD2/HD3) When used differentially, fc=100 kHz, -117/-116 dBc
Vour =1V p-p
When used differentially, fc=1 MHz, —80/-85 dBc
Vour=1Vp-p
WhenP1 is used, fc =100 kHz, Vour =500 mV p-p -108/-115 dBc
When P1isused, fc=1 MHz, Vour=500mV p-p —80/-83 dBc
When M1is used, fc =100 kHz, Vour=500mV p-p -103/-107 dBc
WhenM1isused, fc=1 MHz, Vour =500 mV p-p =75/-78 dBc
Referred to Input (RTI) Voltage Noise ForP1,f=10Hz 60 nV/\Hz
ForP1,f=100kHz 5.2 nV/NHz
Referred to Output (RTO) Voltage Noise For P1and M1, f = 10 Hz, measured at VOUT2 140 nVAHz
For P1and M1, f =100 kHz, measured at VOUT 2 18 nV/Hz
Input Current Noise f=100 kHz, referredtoP1 11 pAAHz
DCPERFORMANCE
Output Offset Voltage Differential 0.15 0.75 | mV
Input Offset Voltage Drift Differential 0.6 16 uv/°C
Output Offset Voltage Single-ended, P1 only 60 275 w
Single-ended, M1 only 70 250 Y
Input Offset Voltage Drift Single-ended, P1 only 0.1 5.9 Y/
Single-ended, M1 only 0.3 4.5 [\V/(®
Input Bias Current P1only at VIN1 pin 60 230 nA
P1 only at RF1 pin 60 350 nA
M1 only at REF pin 60 200 nA
Input Offset Current P1only 60 270 nA
Open-Loop Gain P1only, Vour=1.5Vt03.5V 94 100 dB
Gain M1 only 1.99 1.9995 2.01 [ WV
Gain Error -0.5 +05 [ %
Gain Error Drift 0.6 3.4 ppm/°C

Rev. 0
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Parameter Test Conditions/Comments* Min Typ Max | Unit
INPUT CHARACTERISTICS
Input Resistance VIN1 and REF 200 MQ
Input Capacitance VIN1 and REF 14 pF
Input Common-Mode Voltage Range 0to 3.9 \%
Common-Mode Rejection Ratio ForP1,Vem=10.5V 84 94 dB
OUTPUT CHARACTERISTICS
Output Voltage Swing R. = no load, single-ended 0.15t04.85  0.125t04.875 \Y%
RL =500 Q, single-ended 0.281t04.72  0.24104.76 \%
Output Common-Mode Voltage Range 0to39 \
Linear Output Current For P1lor M1, Vour=1V p-p, 60 dB SFDR 4 mArms
Differential output, Vour =1V p-p,60dB SFDR 10 mArms
Short-Circuit Current For P1 or M1, sinking/sourcing 41/63 mA
Capacitive Load Drive When used differentially at each VOUTX, 33 pF
30% overshoot, Vour=100 mVp-p
When P1/M1is used, 30% overshoot, 47 pF
Vour =50 mVp-p
POWER SUPPLY
Operating Range 3.3 12 \Y%
Positive Power Supply Rejection Ratio ForP1 86 104 dB
For M1 80 94 dB
Negative Power Supply Rejection Ratio ForP1 80 92 dB
For M1 76 88 dB

LZoFRNOPLEMLIE, 17 v 7R LET,
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24 3T

T RTDOAINEF T tr=te =2 ns (DVDD ® 10%H 5 90%) THLIEL ., DVDD =3.3V T Vi =1.3VE 7L DVDD =5V T Vi =1.7 VO EJE

BAME L~ bR E LET, et RRGETT R, 7 2 MI TV EE A, M 2~X 4% S,

= 0.
DvVvDD =33V | bvDD =5V
Parameter | Description Min Max | Min Max | Unit
t1 SCLK period. 20 20 ns
t2 SCLK positive pulse width. 10 10 ns
ts SCLK negative pulse width. 10 10 ns
ta Cs setup time. T he timerequired to begin sampling data after Cs goes low. 1 1 ns
ts s holdtime. The amount oftime required for cs tobe held lowafter the last databit issampled | 7 5 ns
before bringingg high. Data is latched ontheg rising edge. If L AT CH is held low, data isalso
applied on theCs rising edge.
te Cs positivepulse width. The amount of time required between consecutive words. 2 1 ns
tr Data setup time. The amount oftime thedata bit (SDI) must be set beforesamplingon thefalling | 1 1 ns
edge of SCLK.
ts Data holdtime. Theamount of time SDI must be held after the falling edge of SCLK for validdata | 2 2 ns
to be sampled.
to Data latched to theinternal switches updated. Theamount of time it takes fromthe latched data 145 140 ns
beingapplied until the internal switches are updated.
LAT CH disabled referenced fromthe rising edge of Cs.
LAT CH enabledreferenced fromthe falling edge of | AT CH-
t1o LAT CH negative pulse width. 3 3 ns
t112 SCLK risingedge to SDO valid. The amount oftime between the SCLK rising edge and the valid 15 10 ns
SDO transitions (CLspo® = 20 pF).
t1o Cs rising edge to the SCLK fallingedge. T he amount of time required to preventa 25" SCLK 1 1 ns
edge from beingrecognized (only 24 bits allowed for valid word).

HER Y0 1 o0kEE ZRT 35E . BV AOMRICHRT 2 A0 RERBLET, LAY 0T ALTIZON T,
CEBRLTIE SN,

2o, T Fz—r s E—REI— Ry 7 - E—FOHPATT,
®CLspo 13 SDO i #) D FEAR T,

EURLER L OB v 2

SUFPL-E—FDE143IV5H

LATCH ENABLED: LATCHED DATA APPLIED ON FALLING EDGE OF LATCH

LATCH - —
LATCH DISABLED: DATA LATCHED AND APPLIED ON RISING EDGE OF CS

tg {19

N\

cs

sol
INTERNAL SWITCHES
SWITCHES ST CHE:
POSITION
<o o

INTERNAL 8
SWITCHES swirches £
POSITION 3

2. FAHBF

Rev. 0 — 13/37 —



ADA4350

LATCH __ _
LATCH DISABLED: DATA LATCHED AND APPLIED ON RISING EDGE OF CS
tg t1p
READ COMMAND LATCHED READBACK COMPLETED ON
cs ON RISING EDGE OF CS RISING EDGE OF CS
)L \ )}
«
BRI RTRTAT U[\_/U\IU_WL
SDI 23 X 22 Y21 20 ) 19
READ COMMAND: INPUT WORD SPECIFIES REGISTER TO BE READ NOP COMMAND
tn
g ~" o ~ J .
UNDEFINED READBACK: SELECTED REGISTER DATA CLOCKED OUT 8
3.5t LEE
LATCH ENABLED: LATCHED DATA APPLIED ON FALLING EDGE OF LATCH
LATCH ="~ - \
LATCH DISABLED: DATA LATCHED AND APPLIED ON RISING EDGE OF CS \

INPUT WORD FOR DEVICEN -1

12417-057

UNDEFINED INPUT WORD FOR DEVICE N

M4FAS—Fz—> 843V IH
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# x} I K A%

% 10.

Parameter Rating

Supply Voltage 14V

Power Dissipation See Figure 5
Common-Mode Input Voltage +Vs +0.3V
Differential Input Voltage 0.7V

Input Current (IN-N, IN-P, VIN1, RF1, and REF) 20mA

Storage T emperature Range —-65°Cto +125°C
Operating Temperature Range —40°Cto +85°C
Lead Temperature (Soldering, 10sec) 300°C

Junction Temperature 150°C

LR IR ERZBL DA NV AZMAS & F A RITHE
N EE 5252 08BV T, ZOBEIFA N LRAERK
DODHEDHREZRAMETHLOTHY ., ZOMHOEEDE 7 &
g VICEHREHTAHEML ECORMEBIES EDE LD TIEHD
FH A, BEE BRI ROR ERGIRREICE < & A ofE Mk
B E B 2 ET,

RE

0a 1TV =2 b= AR TRE, ThbbRmEEL Sy Fr—

DXt T ZAERIBER— RN Z T LIRIET 0%

. #1112 ADA43S0 D Oa % =R L £77,

= 11. 2R

Package Type 00A Unit
28-Lead T SSOP 72.4 °C/W
BKXHEEN

ADA43B0 DEE R KB BEIIL, Ty 7OV 7y avild
ET)EFICXIvHIRENET, K 150°C D H T AEBIEE T,
TIAFy OB EDL Y T, Z OREREME —REIZ
BATEWETH, Ny r—UnbF v 7ITMi b5NB G RE
L LT, ADA4350 D /8T A —HF MEREAKAMIZY 7 FLTLE
I EMBVET, 175°C OV 7 v a ViIREE RREE X
L, vUar s FALZANICEENRAE LT, MRBIKT £
T REO R RIZ R 2 ENnHY £9,

Ny lr— VN OEEETPo)i. #IL1HEEI & ADA43S0 D
FERENCE NG D F v TNOMEBEEN L ORI £97,
FrIEVEEE L, BRY V(2Ve)M D B I F 1 B (ls) % Fe
LCHESNET,

Po =i IL 1M # #E ) + (B 5 BREE /) - R BB )

+ 2
P:@N§d9+(VSxWMJ—VWT
2 R R

rms HABEZ BB L CEE, BERBIECHEGDX S
RLA-Vs & JEHEL 95 & | AFHBEEhE /113 +Vs x louriZ 72 0 7,
rms 575 LSV SR E DG4 EIRO 541 R % FLiE
LT5 RUICK LT Vour = +Vs/d & L, BHEROLAIEL Vour =
WVel2 LT 2L &ED, V=R Mr—REMRFLE T,

V 2
P, = (+stls)+%

RN B D L MBS ENRR L 20 FEMIZ a3/ &L 20
F9, BT, AF N R F =2 A)— K=, TT T
KeFL—yv, BRESL—2 v —2 v /7 AR~
AR ey FNEHEEMT 256, 2NHD0AZMITEoThH
QAN /NEL 72y F9,

X 512, 4 & JEDEC HE#ER — RE&fi o723 B D/ v ir— VK
LT BB REE 2R L £, a0 T IeE T,

3.0

g T, = 150°C
= N
g 25 IS
g ™
2 ™
£ 20
[9]
2 28-LEAD TSSOP\\
x 15 I~
: ™S
5 NN
a \
% 1.0 N
=
2
s 05

0
55 45 35 -25-15 -5 5 15 25 35 45 55 65 75 85
AMBIENT TEMPERAURE (°C)

12417-102

M5 4BR—FOFABEBENZREEEN

ESD D&

ESD (FFRILE) DR BaX s 7 A AT
o AT /A AR — RIS, i S
A | DErEEETsSLanET. Al
B ORI T 5 ED (RIGEIRSE PIML T 1L

‘Q: \ TN TS ABFERA X — OB EE -

Tt BEEEL D ARMESD Y T, Lo
T\ MEREASIOBREIR T2 IS 5720, ESD XY
T2 MY R TR A R D DL A REID LET
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E i

® 12.6 > OB

BRLUE > #eEiRA

—————
——

SWB_OUT [1 ] vint
RF1 [2] [27] swa_out
vouTt1 [3] %] vour2
Fes [4] [25] REF
PB4 [5] [24] DVDD
Fe3 [o] (23] CS/P4
re2 [7]| ADA4350 |Z2] spip3
= TopviEw =
FB1 [8{| (Notto Scale) |[2] SPO/P2
F8o [9] [20] scLk/P1
IN-N [19] 19] CATCH/PO
IN-P [1] DGND
SWA_IN [12] 7] mopE
SwB_IN [13] 5] En .
Vs E E +Vs S

6.EVEE

vy &L e B

1 SWB_OUT AL T - 7“/1/~7°B(S3~55 BLOS9~SI1)H A,

2 RF1 H 1 2B 7 7 Ol R T,

3 VOUT1 EE T A,

4 FB5 FET A7 o7 DIFBEE 5

5 FB4 FET A7 7 DlmgE e 4,

6 FB3 FET A7 7 DlmEY >3

7 FB2 FET ANT V7 DIFEYE V2,

8 FB1 FET AAT 7 DIfEY 1,

9 FBO FET A N7 7 DIFEE 0,

10 IN-N FET AN7T 7 DR AT,

11 IN-P FET AN 7T 7 DIEERAT,

12 SWA_IN AA F « TA—F A0~ B LN B~B) AT,

13 SWB_IN AA T« FAN—T B(B~H L U9~S11) ATJ,

14 Vs 7 u 7 AER,

15 +Vs 7 u JIEER,

16 EN A F =T B,

17 MODE EF— R By, ZOELEHST, PIA L Z—Tx2—AERTULIL - f U Z—T 2— A %GV X F
T

18 DGND FOBEN e TTIUR,

19 LATCHPO U TN EF—RTETYF - By FLATCH. 23T L+ F— RTIERF LA - F—FE Y 0
(P0).

20 SCLK/P1 YT = RTETFTVHN 7y 7 (CLK), 7$TLb s E—RTIRT L« F—FEY b
1(P1),

21 SDO/P2 YU T = RTIETY T =4 HF(SDO), /3T LJb « = K TIERT L« T =4y k2
(P2),

22 SDI/P3 YUTN e E—RTIETY TV T—HF AF (D), XTI« FT—RTEARAT LI F—FEy 13
(P3)o

23 cs/P4 SUTNE—RCEELZ b Ev R (CS)e /ST UL E—RTIIST L - F—F 'y k4 (P4),

24 DVDD 7V X IVIEER,

25 REF ADC RT A RDY 77 L AEBE, M17T > 7H,

26 VOUT?2 EH T2,

27 SWA_OUT AA F « TA—FA(D~R B LN SB~B)H 71,

28 VIN1 BT T DIEFAEAS,
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KRG ERERFIE

AT LR
nooTa sy b, FET AT v 7, AL v F o TEE, ADC RTA RNEZWNKT 5 VAT AREOLOTY, FRHIRENRLWIRD | R =
1kQZEH), Vs=25VDO A DVDD =45V, Vs =45V (£ 7213+2.5V)D 4 DVDD=+3.3 V,

2 40
[T TIA GAIN = -5, ADC DRIVER GAIN = +1
g ! _-'\,V« = 50 \F;F=5‘k(4’Vpp A
< L] - ourt = A a3/
z ° N \ /
S Vg = 15V I\ 0 8
o] \ \ 3 //
-2 -70
o = p. ST
vs=+sv, D2 | A (I[].7
2 z ST L p
25 » el
& \ K Tt 2
G -4 S Vg = +5V, HD3| //
s \ % 90 N 7
N i i Nt 1
2 ® -100 4 Wl 27 vg=15v, HD3 | ||
: 7 ‘ BNREE i AN |
§ re=ska ‘ o C== ; Vg = 45V, HD2
-8 | Vb7 = 200mV p-p F=T TN S
Vour 2 \ 120 1T .
-9 3 0.001 0.01 0.1 1 5 %
0.1 1 10 100 § 5
FREQUENCY (MHz) 3 FREQUENCY (MHz) g
B 7. k2 BERICHT 2NMESRBRBICE B 10. Bk 4 2 BIR T D @K E H O BRI
X 50 07 X hEIKSE 4907 X hEIESR
2 1000

I_I ¢ Vour =1V p-p

100
Vour =2V p-p

° T TTTTTH

Vourt = 200mV p-p

NORMALIZED CLOSED-LOOP GAIN (dB)
IS

INPUT REFERRED VOLTAGE NOISE (nVAHz)

10
-7
" |||| i AT
Vs = w5V IIII \l IIII
olc=5s HII
Re = 5kQ
-10
0.1 1 10 100

100 10k 100k 10M 100M
FREQUENCY (Hz)

12417-005
-

FREQUENCY (MHz)

12417-208

M8 R BZEBEHAICHT 2 ARBISE

M500F X FEKSE MI1ILAABESE /4 X0 RRBHE

2.0 <12 60 <
G--5 E  |vg=s5v =
T ]
15 [RF Nla Vs = 5V al 10 DIGITAL 5 E‘
< ——
1.0 i 9 | 2
= a |_— ENABLE o
P A - / j
© 05 Vg = 42,5V E 8 = w0 2
2 S M1 DISABLE )
I} <
g o w j
5 z 6 30 g
& 05 < G
3 o 8
-1.0 ~ E 4 20 E
w w
@ x
: £
° o 2 10 ©
2.0 2 > ALL DISABLE = >
TIME (100ns/DIV) § a a
5 g
0 0 -
¥ a0 20 0 20 40 60 80 @ §
TEMPERATURE (°C) g
¥ 3 T E) s ER= T TS = - = == T o b N
B9 HABBRCOKEBAT Y TiHE, G=-5 ® 12 BRBROBERE, EHE—F
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-50
Vg = #5V Ll
—60
—PS 7
PSRR I / Y
-70
T
& // +PSRR
S / 1
o -80 5
o L Y
2 R P o //
—90 [y /
-100 \%. /
-110
0.1 1 10
FREQUENCY (kHz)

13. PSRR O i #45 14%

100

0.3
0.2 \\
S \.‘
J \
= N\
g o L NINLI I REY
z
3
=
[
Y o01
0.2
Vg = #5V
Vour = 4V p-p
03 TIA GAIN = -5, ADC DRIVER GAIN = +1

0 20 40 60 80 100 120 140 160 180 200 220 240

TIME (ns)

X 14.01% E~Y VT - B4 LA
e

X 50 @ F X b EE
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SWTICH ON RESISTANCE (Q)

600
Vg=15V
| s
500 <
/ \ SAMPLE SWITCH AT 85°C
400 N 1 f f T T
\SAMPLE SWITCHAT 25°C
S~
300
1
FEEDBACK SWITCH AT 85°C
200 et I | 1 | e
~ P SNy
FEEDBACK SWITCH AT 25°C
100
0
-5 -4 -3 -2 -1 0 1 2 3 4 5

COMMON-MODE VOLTAGE (Vc)
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FETAATF7YT

KRICHRENRWRY . Ri=1kQ, Vs=+#5VD A DVDD =45V, Vs =+25V D4 DVDD = +3.3V,

9
Vs = 45V G=+2
~ Vour = 100mV p-p RE = 1kQ
o 6 Cr = 3pF |
= b
z s 1
o L1 .\
L~
3 o
o N
= N\
A -3
iy \
8 \
g \
a G=+10 )\
w -9 =
N Rg = 9kQ ‘l\
e |
% -12 | —
o] G =-5M\(N
Z -15 R = 5kQ T
s | ||
0.1 1 10 100

FREQUENCY (MHz)

12417-214

16. kLG54 TONMEFTRARBIEE. Vs=15V
51 EM 52 DT R NREIKSR

° T
Vg =5V [
—~ Vour = 100mV p-p
m 6
ke
= G=+2
P4
I 3 pEERiy I Re = 1kQ
o L \ Cr=3pF
g O g
9
a -3 N\
n \
%)
2 \
-
S \
8 9 G =+10 1
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< ||
<2 .
x 1
o G=-5/M\|N
Z-15 Rp = 5kQ'—‘N -
s | [
0.1 1 10 100

FREQUENCY (MHz)
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7. %R BETATOMNMEBREEELEE. Vs=5V
51 M52 0T A MEIKSEA

LTI
— V, =2V p-p
& 3 out G=+2
o LT R = 1kQ,
z // \ A& Cr=3pF
< 0
o)
: N\
o -3 A\
by
: \|
n 6
o]
-
O
a -9
w
s |
2-12 G = +107
2 Re = 9kQ T
o 1 |
= -15 G =-5" .
Rg = 5kQ \
18 1|
0.1 1 10 100

FREQUENCY (MHz)

12417-213

18. %R G T4V TOXREFTARBIEE. Vs=15V
51 M52 D7 A MRIKSE
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Vg = 5V | |
g 3 Vour =1V p-p
) = 1T —
z /// \\ SF =+12kn
< 0 | Cr=3pF |||
: ff
o
o}
o 3 \ T
2 \
[a]
B -6 \
: \
SN \
8" 6 = a0 |\
N Rf = 9kQ T
3 A \
< -12
3 T TN
S s G=-s54mIN L
z Rg = 5kQ \
1 | || I
0.1 1 10 100

12417215

FREQUENCY (MHz)

19. &L G7 4 TORETABRBISE. Vs=5V
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1.0

o
3

OUTPUT VOLTAGE (V)
)
0 o

51ER520DT R FEKRSE

[ G=-5
Vg =+2.5V Vour = 2V p-p

-1.0

12417-217

TIME (100ns/DIV)

20. B R BBRTORETATY TIE. G=-5

0.3
Vg = 5V
Vour = 2V STEP
G=-5

0.2 R = 5kQ
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|
o
-

SETTLING TIME (%)
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12417-118

TIME (10ns/DIV)

K21.01% EhYVT - 54 L




ADA4350

—-40 140 Ve Yy —T—
Vg = 25V =+
—45 GS= -5 Q 0 UNIT?
-50 | Vour = 2V p- ! X = 0.1uV/°C
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12417-127

INPUT AND OUTPUT VOLTAGE (V)
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ADC F35 4\

FFICEEENRVRD . ZEEIOHE R =1kQ. V7L ROHEE R =500Q, Vs=+5 VD4 DVDD =45V,

%t DVDD=+3.3V,

Vs =5V
Rp = 1kQ
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0.1 1 10
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R2.MESRBRBISE. Vs=25V

Rev. 0

100

12417-034

12417-230

12417-036

— 22/37 —

Vs=+5 V(£ 72125 V) D

3
SINGLE-ENDED
OUTPUT AT VOUT2
g |
X 1
w © DL
) DIFFERENTIAL
E
=z
g
s -3
[a)
o SINGLE-ENDED |
3 OUTPUT AT VOUT1 T~
: ||
6
] Vs = 5V |
Rr = 1kQ “
Vour (SINGLE-ENDED) = 1V p-p
Vour (DIFFERENTIAL) = 2V p-p
o [PLGAN=1
0.1 1 10 100 §
FREQUENCY (MHz) 8
3B RKEBRARBIEE. Vs=25V
0.75
Vg = 5V |
G=+1
,VouTt
0.50 |et=
_. 025
S | & VOUT2
w
a
2 0
S
o
z
-0.25
-0.50 = -
-0.75

TIME (100ns/DIV)

12417-134

M KEERTFYTIHRE (VI LI Y FHEA) Vs=45V

15

1.0

AMPLITUDE (V)
o
o (4]

b

Vg = 45V
G=+1
R_ =1kQ

TIME (100ns/DIV)
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0.35 V=25V ]
0.30 - 40 [ 326 UNITS L
0.25 ‘ | \_ X = —35.91V
) | 35 | 0=85.18pV
0.20 |
0.15 vouTi— [==VouT2 T »n 30
< 010 E T
< 005 £ 25
[a) 18 —L
=) 0 o) s
E 005 & 20
o o 1]
S -0.10 s
S 15
-0.15 2
-0.20 10 H|
~0.25 -
-0.30 5 ' ]
—0.35 }Vg=%25V +—1 -I_]_ H
G- +1 g o = 1L )
-0.40 5 2400 350 —300 —250 200150 ~100 -50 0 50 100 150 3
TIME (100ns/DIV) g 5
OUTPUT OFFSET VOLTAGE (V) §
6. KEBERATYIRE (VI ILI Y FHA) VEHH AL TEY FNEEDOHTR
Vs=4#25V
180
- Vg = 5V —
- — 640 UNITS
L= 25 160 1 % = 0.51v/°C ==
o =1.37pVI°C
0.50 140
2 120
0.25 & ]
~ O <
E, u 100
[a)
2 o & s0
= [aa]
o % —
z 2 60
-0.25 o
40
~0.50 20
) . i) gt i
-0.75 3 48 32 -16 0 16 32 48 64 R
TIME (100ns/DIV) § OFFSET VOLTAGE DRIFT (uV/°C) §
V. KEERTY TIHRE (EHHN) X 40. ZEBH A Ty FEERU T OO
Vs=+25V
60
Vg = 5V
-0 Vg = 5V 326 UNITS
Vour = 4V p-p DIFFERENTIAL, 2V p-p SINGLE-ENDED FORPL [ h
a0 | four > 50 % =-11.87uv =
—HD2, DIFFERENTIAL // o =37.1uV L
-50 | —HD2, SINGLE-ENDED OUTPUT AT VOUT1 / FORML:O
HD2, SINGLE-ENDED OUTPUT AT VOUT2 / 0 40 | X=6.170V
_ _g0 | - -HD3, DIFFERENTIAL YAl g o =30.27uV
3 ~ ZHD3, SINGLE-ENDED OUTPUT AT VOUT1 7, < —
€ _, |- -HD3. SINGLE-ENDED OUTPUT AT vOUT2 |||17% o
z | ( S 30 =
5] : x i
= -80 T % u
x /i 023 | ]
o / H
5 —90 717 2 20
a 4
~100
e’ -
-110 i 10 ] |
120 = oLl [ lrld Tﬂnl:l-_ )
_130 | . —200 170 -140 -110 80 -50 -20 10 40 70 100 §
0.001 0.01 01 1 5 3 OFFSET VOLTAGE (V) g
FREQUENCY (MHz) g
BEFABREADORA B EE NIV REAF Ty NEEDHH
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180 6 T Vg = 5V
Vg = 45V v, s =%
640 UNITS /\  Vour G= +2
160 Re = 1kQ
FOR PL: O - - / R( = 5000
X = —0.06UV/°C n s 4 L
140 | o = 0.54pV/°C o A
FORM1:O o Vin X 2
@ 100 | X=-0.22pvI°C n i 2 y
T o = 0.4uV/°C 3
g 100 [ ] z
[T -
: 2 o
w 80 B =
o n o)
o
2 z _
2 60 z 2 \
] 5
40 z \
— B z
] i = 4 N\ 4
0 [ \/
0 ol . 6 i
26 -20 -14 08 -02 04 10 16 22 28 § TIME (100ns/DIV) g
OFFSET VOLTAGE DRIFT (uV/°C) g
X 42. >V TNITUR - ATy NEER) T DS ASHAFT—N—RSAT - JhANY— (MLDEFAR)
-20 0
Vg = +5V Vg = #5V
Vim = 0.5V
_30 CM
)
M -20 o
-40 A L
pd il A d
_50 7 —40 PSRR i
1 - /
~ ’! ~
S50 i ) L A
o - o -60 a /
4
S -70 / % \K
o Pl a U +PSRR
/| L1 e
-80 -80
-90 LU P
-100
-100 | L
-110 ° -120 o
0.001 0.01 0.1 1 10 8 10 100 1k 10k 100k M 0M 3
FREQUENCY (MHz) g FREQUENCY (Hz) g
43. CMRR O JE 3% %5 45 1tk 46. PSRR O AR B (PL D5 A)
6
Vg = 5V
G=+2
v, Re = 1kQ
4 4 “OUT R( = 5000 |
l\
) ViNX2 N
0

. /
/

INPUT AND OUTPUT VOLTAGE (V)

|
(<))
12417-050

TIME (100ns/DIV)

M44HAA—NR—KS4T - JAnNY— (PLOEFE)
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000 1000

100 100

|\HIIIIllll\i'||II\HIIIIIHHIIIIII\HIIIIIIIHIII

II\\IIIIIIII\IIIIIIIIIIIIIIIII\IIIIIII\IIIIIIIIHIIIIIIII\II‘

1
1 100 10k 100k 1M 10M  100M
FREQUENCY (Hz)

=
o

10

INPUT REFERRED VOLTAGE NOISE (nVAHz) -
OUTPUT REFERRED VOLTAGE NOISE (nVAHz)

1
1 10 100 1k 10k 100k 1M  10M 100M
FREQUENCY (Hz)

12417-242

M A7 ANBEEE/ 14 X 0BRSS M 48 HAMEEE / 1 XD BRI
PLDBE. I530DF X NEAKSR PLEML, M540TRNEKRSE
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T X EK

5kQ

FUNCTION

GENERATOR

1kQ

&E%ﬂ

AC SIGNAL

OF DIFFERENCE (\)

FREQUENCY

AC SIGNAL
OF DIFFERENCE
FREQUENCY

1+——

50. ZDHMD/INT A—&

MEASURE
FREQUENCY
RESPONSE
R
Re
Rg

12417-148

MEASURE
FREQUENCY
RESPONSE

12417-149

K 52.FET AAW7 Vv 7OREHISE. RET A4 VERK

Rev. 0

VR

ADC DRIVER

— 26/37

W - P1 0 VOUT1
+
b $ 5000
8250 MEASURE
DISTORTION WITH
% Y DIFFERENTIAL
| OUTPUT
G=- 1kQ 3 500Q
FET AMP M1 0 VOUT?2
.
500Q
DIFFERENTIAL GAIN = 1 g
ADC DRIVER &
49. AT LEEOEHRBEH
5kQ
P1 0 VOUT1
s >
25000
MEASURE PARAMETERS
‘? AT DIFFERENTIAL
1kQ OUTPUT
G=-5 1KQ 2 5000
FET AMP M1 0 VOUT2
+
500Q
DIFFERENTIAL GAIN = 1 g

VAT LEERDAE

MEASURE OUTPUT
NOISE HERE

|/

G=+1
INPUT REFERRED NOISE V) = OUTPUT NOISE

12417-150

B3.PLOANBEEE/ A X

INSIDE CHIP

1 _ MEASURE OUTPUT
——O REFERED VOLTAGE
NOISE HERE

12417-151

K54PLEMIOEABREEE /A X
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B 1F R

FIVEY - R4 v F T Efff

PR DT A )Y Bz NAMRER 7 7 Tl IREL—TNT
TFhal e ALy Faflio TYTHIREAZEBRL, T4
A7 Y — MMFIFIRPLE a0 F oS A2 REANICERL TWE
L7z ZORFETEAN—THNOT Fa s « 24 v FOEBEHT
WL WRFEICKER L CRAENRE AL Tk L, #lZiE, 77
ay e AL v FOFAPUCL WV EELIBEICIKGET 571 34
FEMFEA L, FRHCEFICEETER, V—7&RICkotA 78y
FMRENBEALET, ey « AL v F U7 HIFTER, &7
A VBPUL—TNZ 2 fHO AL v FEEAN LTI ORMEE fifk L
FTAMINT AL L E—F RS FNT T B RiER
B~ L, o 1 813 B ) & 1% B DB ~FEke), X
S5 (7N E Y« AL v F U T EFER LTI Fq
VDORNTUAL U E—H VR T T ERLET,

Crp
Ry
Cr2
—F HIGH IMPEDANCE LOAD
EXAMPLE
e
! !
s1B |y, | s !
1
1

- Vour ! %RL
|PHOTOT + o— 40" ]

siaA V2 soa

NOTES

1. S1A, S1B, S2A, AND S2B ARE THE ANALOG SWITCHES.
Rex ARE THE FEEDBACK RESISTORS SPECIFIC TO EACH
TRANSIMPEDANCE PATH. Cg ARE THE FEEDBACK CAPACITORS
SPECIFIC TO EACH TRANSIMPEDANCE PATH.

12417-103

K55 FILEY - RAYFUTEERLETATII TGS
A b VRAVE—H VR TS

ZOHEMTIHEHAT DAL TN 2 S0 I3, ks
— ROBE (VITAA v FIETFL2< 72D, B L7ZBiOE
W OBREHFLE T (R 1~K3 B M),

Vour = —lproto X (Rr2 + Rs18) (1)

V1 = Vour X (Rr2/(Rr2 + Rs1g)) (2)
K12K2IRAT B L,

V1 =—lpnoto X Rr2 (3
ZZ T,

Vour IZMBED T 7 DT,

lpnotold 7 & b ¥ A A — K D&,

RelE b T v AL 80— F 2 AR 2 O JFEIH,

Rsig 1% SIB X A v F D XA v FHH,

X 55 TAHBNIRTAA v F (A B LW LBYD A3/ S W H
A= U AERL, Ty REA Y E—F v AR & BRE)
T 2546 OREZEITEAE CEX 7, ADA43B0 DA, W ADC K
TANRXPEA Y E—F o ZAARITRD T,
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77— 3 UiER

ADA4350 D 5} &

ADAA4350 O FEARFRE LA A — Ko Wiz onTid, UG
655 Z—H—HA FEBRL T W, ZF 71 VK TO
ADC KT A4 RNOBFEEICOWVTIE, ADA494L-1 5F— X > — h %
ZH LT EEN,

ADA4350 D47 A VEREIZ. Pl A v X —T=z— A, £i2iE
58D DIP AL vy F o T~v=a 7 /L TRIRTZZ EMNT
T,

RZaATFZLHBEIWENRS LI - V8 —T =R
T&BFSVRAVE—F VR FLY - 15D
ER

v =aT N TR (BHDHAZWEANT L = R)TIEL, 6 2D
FTUVAL U E=H VR NR (RS v F Ry hT—27) ON
52 (FBO~FBA)D A EfEHTHZ N TEET, 56 (T
ADAA4350 Off &L L7 [EIFX & FBO~FB4 OfiE%x RLET,
ZOBITIE, IO 20D IFE/SSA (FBO & FBL)AS 2 > D7EH)
NI UVAALUVE—F R« Fg e RAE L TR EINE T,
~=aT7 N E—FRTRbBATLIL - E— R TEESE S L
(I, EN BV (2 16) & MODE B (B 1) e Py 1
ERELET, TOF—KFTIE, Br 19~F> B FEhEh
PO~PATEINET, 'S D 1Oo%ENT B L XL, T
LZPxBICcaYy s 1EHFHEL, LOTToO Px Ericay
v 0ERELET, 1312, 1 &L I~ 21 v F(PO

Crp
[ w ]

Cro

[ Reo 1

~PAHL BT DAV - RALOBBERLE T,
BEOPXE NIRRTy LEFRETHE, BIRLIETA -
AP FN S E T,

®13.X=ZaTF7L - -EFE—FRTGHbERTLIL - E—FOEME

BitOn Switch Closed Gain Path Selected
PO S0 and S6 FBO
P1 S1 and S7 FB1
P2 S2 and S8 FB2
P3 S3 and 9 FB3
P4 $4 andS10 FB4

SPI4 8 —Dx—ZAMSD FSVRSIVE—H
DR TFALYRADER (VUTI-E—F)
L UTI e T— REIEDOYA, EN BV (B2 16) IZiiun Yy
1%, T—F-Er (B 1NEeYy 7 0 2FNFNHREL
E, Y UTN - E— FTIL, B 1903 LATCHIZ, £ 2013
SCLK Iz, B 211% SDO T, B 221 SDIIC, B 231 CSIT.
zhEN20 £, YU T - = FEI{ETIE, 24y FED=
<V REfMST, KA, vF(D~SI) EZDMDOAT v a v %
RELET, RUIC, U7 E— FEWECHEHRENS 24
EyheU—KDOEy h vy TERLET, £ 1512, flixD
FNTZUAAL UE—F R A s RAQRRITHEH b =2
— Ml ZRLET,

A O4RNL, BT EETOASRTEE T,

SWA_OUT
~) SWB_ouT
VINL
RF1

26) VOUT2

FET AMP

SWITCHING NETWORK

RerF ()

ADC DRIVER

12417-101

56.f B8 1L L =B B X

Rev. 0
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ADA4350

K14 YUTFL - E—FEETCHEASNDI 24 EY L - T—FROEY L Ty T

BitNo. | Function Default Setting
1 SO onfoff Nz 1%y b3 5HE witchSO BEALE T, 0
2 Sl on/off GBIV % . 1%t >~ b9 % & Switch SL 23 P U £ 0
3 2 onfoff YWz, 1%+~ v 25 & witch 2 3B L £, 0
4 S3onloff Y10 Bz 1%t 55 L Switch S £ 0
5 S4onfoff Y10 &z . 1%y h9 5 & Switch S4 23U 7. 0
6 S5 onfoff IV %% . 1%t > F9 5 & Switch S5 3P U £ 0
7 S6 onfoff IV % . 1%t > M9 5 & Switch S6 23 P U 7. 0
8 ST onfoff Y1V Bz, 1%ty h9 5 & Switch ST B3 L £, 0
9 S8 onfoff IV Bz, 1%+t~ M9 25 & witch S8 3 U &7, 0
10 S9 on/off B0 % . 1%t > b9 % & Switch S9 23 P U £ 0
11 S10on/off G1 D i x. 1 %k F9% & Switch S10 3P U E 7. 0
12 Sllonfoff Bl 2.1 2ty M35 & SwitchS11 ASPACE T, 0
13 Reserved. 7 ¥ v 7 L 2. 0
14 F 7T arONELpFE 7 4 — KRy y « a T oy (KEBA B EHAOE v oRICER) 14ty vaEZ |0

DT YRR S NET

15 SDO &' DERMENERE. 12y 5L TSDO v &) (Disable) . 0
16 Disablethe M1 7 > 7DAR) N &23%E. 1% & v FT5Z & T M1 % #4) (Disable). 0
17 Reserved. = ¥ v 7 L Z3%7E. 0
18 Reserved. = ¥ v 7 L Z3%7E. 0
19 Reserved. 2 ¥ v 7 L % 37T, 0
20 Reserved. 7 ¥ 7 L Z§%E. 0
21 Reserved. 2 ¥ v 7 L %347, 0
22 Reserved. 7 ¥ v 7 L 2. 0
23 Reserved. 17 ¥ v 7 L 3. 0
24 Read/Write |l "~ k. 1 T Read 0 T Write. 0

£15. VU TIL - E—REEEOIATVE - TO—RD AT Y TR

Command (Hex Code Format, B23...B0) Switch Closed Gain Path Selected

0000 41(MSB Side) S0 and S6 FBO

002041 S0 and S6 FBO, optional internal feedback capacitor on
000082 Sl andS7 FB1

000104 S2 and S8 FB2

000208 S3andS9 FB3

000410 $4 andS10 FB4

000840 S5 and S11 FB5
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SPICE € TIJL
SPICE &5 /L ClX.

5712, SPICE ¥ =L —# T ADA4350 v VR4 KT 5
BEOHESES ARV - BB RLET,

NI LN - — REEOHRZ YR —KLT
WET, BUPERART LA s F—REALSX—T L LT, 7L -

AA v F A BEERE - FTREIC L £ 9, EN A f1& MODE Ay
IR TENETNANAL « Lo —« LAULIZRESN, 2

DOETNLTIHEHTEEEA,

I I | | |
9 8 7 6 5 4 27 1 28 2
—10 IN_N <| o
5 &
VOUTL 3|—
1 IN_P
ADA4350
—1s vee ui
I - VOUT2 26—
°
— [a —
24 DVDD f‘ i‘ E % % : . )
55 18881 ¢ ¥ g
—{w8DGND ;43 19 20 21 22 23 25 3
[ 1T §
M 57. #ESURIL - LAT IR
£16. ETIL - EVDHHA
Symbol Pin Model Node Pin No. Mnemonic
1 N10 10 IN_N
2 N11 11 IN_P
3 VCC 15 VCC
4 VEE 14 VEE
5 VDD 24 DVDD
6 DGND 18 DGND
7 N12 12 SWA_IN
8 N13 13 SWB_IN
9 PO 19 LATCHPO
10 P1 20 SCLK/P1
11 P2 21 SDO/P2
12 P3 22 SDI/P3
13 P4 23 cs/P4
14 P5 Not applicable P5
15 N25 25 REF
16 N26 26 VOUT 2
17 N3 3 VOUT1
18 N2 2 RF1
19 N28 28 VIN1
20 27 27 SWA_OUT
21 1 1 SWB_OUT
22 4 4 FB5
23 5 5 FB4
24 6 6 FB3
25 7 7 FB2
26 8 8 FB1
27 9 9 FBO
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C6

R6

300kQ

R5
100k

R4
30kQ

R3
10kQ

R2
3kQ

C1l

R1
1kQ

AC 10 SINE

(01m 1k 00)
18}

CpHoTODIODE

i

5
V2
-5
V3

FBO ©

10 IN_N

11 IN_P

15 VCC
14 VEE

24 DVDD

18 DGND

FBl®
FB2 ~
FB3 o
FB4 o

FB5 ~
N
VINL 5 |—

SWB_OUT ~ |—4

SWA_OUT

ADA4350
Ul

5 SWA_IN
& SWB_IN

S SCLK/P1
P5

N SDO/P2
N SDI/P3
3 CS/P4

RF1 v —

VOUT1 3

VOUT2 26

O VOUT1

—O VOUT2

— & LATCH/PO

;

1IH & REF

58. EAMEEE T X T 5 1= D SPICE [@] &

— 3137 —
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FSURLAVE—SF VR - T U TEIBEREDFE

ATINRA T ZABFRD/NES WD, 7Y 77 HFTo DC EzE
D/INEL 725720, ADAGB0 (X7 4 v EA A —KR - TV T v~
T TFU =g ZELTHWET, S5, K&y A
WIRIER E RA B RICE Y, 74 NEAA—F -7V T T
ELTOREEHEENA /0 £9, X 59 (2 ADA43S0 O k7
VAAVE—E LR T T ETFILERLE T,
Cr
i}
Re

lPHOTO ?

Vg

. -T__LCM

Cs 3Rgy=10iQ |Cp I_J’_ O Vour
ANES;

i —:L_ ADA4350

X 59. ADA4350D b TV RA VE=H VR - TFTUT - ETIL

i—i—

12417-157

A 4 ORAMEEREKIL, 74 N AA—K - TIVTTDRNT
VAL VE—HE AL ERLET,
|
Vgp = om0 X Re @
1+ sCeRe
Z T,
lpvotolX 7 4 k # A A4 — K D H ) &,

55 W IR 1(Re x Ce) T4 (4 2 /R), —i%IZ. AIAE ek
TBIED I KE A A — BT (Ienoro) IC %t IET D K 91 Re & 7%
ELT, 7V EREFEATE X 5L ET,
SOFY T T CERABEREBERIEIL. R T IO
VOIERIERE (feew). CsBILUT v T ANKFE(Co & CwE &7
CVTME R TCTORRBREOBEKICR D ET, R EAHERITLV
— 7 JE WK (F) TH: (R—) 2L £,

fpz 1/27[RFCS (5)
TUTDOE =T =T IEEImBN BN SN D &, Nk~ —
CUNTSTRNTZD, 0 2 Y AT AMUIE—F 0 FER
ZEMENBELET (K 60 IZRT /A X« A2 L OIKE
Dk E R,
CeZlmBENL—ITBMT DL, ABOEELZHETD (e
W X OENE D) P rEAn L — T 5B S, (o
=V U MR DD T F NEA G =R - TN T TR VLT
fbLENET (™ 61 ITFT ) A RADF A 2 & (D KRG DR 45
), ZHUC KV EEmiE f, bR EShET (X 6LITRTEE
FAYD NN FTFA Y - T4 B, BFEHIBIES € o &ikik
(PFmAThEsh 4.

(6)

B B f-L I AR E RS DL, 45° O~ —Y
TREESHFEIENRKICTRY EF, Xxid & foewDRMELTH
B, KIFEOL S ICEHA SET,

fy =4 o % foaw ()
A5, X6, X7»o, KEAIVET CEIFKRD LHITRED
9,

Com |— s ®)
2nxRe x fagy

O —ADAWEISE T, K 2dB O E—F 7L 15% D
A== a— IREELTVET, Gz 2 fFIC LT, HiliE
EHICT L PHAREBHISE RGO, P TV ar
DA == a— MIK 5RITARD T,

OPEN-LOOP GAIN
o
\\‘\\\
o o
ho) \\\\\‘
\}
< o
fx \\‘\\
o
G=R,Cis
G=1
- log f
fp feew
o
—45°
W
2
—90°
E log f
-135°
3
-180° <
2
| | Bl

M60 MELZLONSVAAVE—LU X - 7o TEKHZSTD
JARDTA 2 EMEORERBENE
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|A(s)]

90°

45°

-135°

M6l #MEEMALIN S VAAVE—F VR - 7Y THERIKHKET

Rev. 0

OPEN-LOOP GAIN

N
1 TO V GAIN fx\\\\\\\\\

G=1+Cg/Cr

fp _ |feew

A
\
A

u—“——-

DEBE/AXDT A v EMEDRRBSE

12417-159

N UvAALvE—=F A T TR TOMI ) A4 X DX EH
Y —2F, T T DANNEIE A X Whose & REDHRHTHER
AR (Varyr-JA4RX) T, Bt/ A XOFBITH &
WTExET, BLDKADOMIE, FI L AAL L E—F L AT
VT ORREINC T D A ADTS A e R R LEST, /A
REHEHRIT A R f TR EDY KX THEAET L BN TEET,

fN — fGBW (9)
iCS+CFi/CF
F LT IZ, BRRWEIE T 45O ~—Y 2 /RO%6 (207 —
AT, f2=fx=f) DN T UVAAL LV E—=F VR - T 7O XN
fcﬁ/ A Za V=2 (RFk VNo|SE)}Kﬂt\‘ bi@—o

R M VRAVE—R VR - T VTDRMS J A4 XE5H

Contributor | Expression

Re -
,4kT><RF><fN><E

Viorse (Co+Cy+Cr+2C,) [
Vioise X C x 2 x fy
F
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Crq
J&%l
Crs
J %]
Cr2
JFBl
Cr1
J%ﬂl
Cro
J%l
o J oo
— S0 S6
lpHOTO T A o/o
Cp =91pF TO 100nF S1 S7
1 + 1000
TIA > o
1 s2 s8 1
o </ o—e
S3 S9
o o
S4 S10

NOTES

1. Rex ARE THE FEEDBACK RESISTORS SPECIFIC TO EACH TRANSIMPEDANCE PATH. Cg ARE THE FEEDBACK

CAPACITORS SPECIFIC TO EACH TRANSIMPEDANCE PATH.
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K625 BEANDEFGHS A VERODONIVAAVYE—SF VR - 7T FELTHEBRS M= ADA4350

FSURALAVE—=F IR - HFALY - T TOMEE
X 6212, 5 FMEHOEBZFA L ERONTI VAL U E—F A .
T LTS - ADA4350 L kT, T4 FEA A
— F k&% —%48 Cod 91 pF~100 nF DIFT D, fEx DFEKK
BMCORNITLVAL L E—F LA A UMEE TR LET, K 63~
X 6612, BEx72 CoREMBTD hT v AL L E—F L 2D E K
Bt 2R LET, i T oY Co~Cru N h T AL 0 E—
B ARG A IR AN ZEEHE L 0D L IEEL L
FEW, TITHEHNI VAL VE—=F VR A VB DERR
HRE 2 e LT, 45° DA~ — e 2% L 5 w8 =
YF UV EBRL TVE T,

1M
Cp = 91pF
- = Rep = 1kQ
- = Rpp = 3kQ
13N - - Rpp = 10kQ
100k - - Rpg = 30kQ
- = Ry = 100kQ
= AN Y 1T ITTI1T T T
% — X 3 I
_ N A
S 10k 3 )
<
a = 3
o 1T AN
= XD
7] 1k
Z T I T 1—T T
= Tt 1 il
= Cp = 91pF I
0.1k | = Reo = 1kQ, Cgo = 15pF
: —Rg; = 3kQ, Cr; = 6.8pF
—Rp, = 10kQ, Cg, = 3.3pF
— Rpg = 30kQ, Cpg = 2.2pF I
— R, = 100kQ, Cpy = 1pF
0.01k R F |
0.1M M 10M 100M

12417-166

FREQUENCY (Hz)

M63. FSVRAVE—Z U RDORBE RS, Co=91pF

Rev. 0

— 34/37 —

TRANSIMPEDANCE (Q)

M
100k N
LN
\
10k . \\
1k
Cp=1nF N
0.1k | = Rro=1kQ, Crq = 33pF
— Ry = 3kQ, Cp; = 15pF
— R = 10kQ, Cp, = 10pF 4
— Rp3 = 30kQ, Cr3 = 5.6pF W
— Rgy = 100kQ, Cry = 3.3pF
0.01K F4 F4 P N
10k 100k M 10M 100M
FREQUENCY (Hz)

12417-167

64 FSVRAVE—R UV RAOBE KRB, Co=1nF




ADA4350

TRANSIMPEDANCE (0Q)

B65 FSUARALAVE—RXVADEKREEME. C=10nF

Y]
100k N
10k ‘§|i
* |||'\
Cp = 10nF \
— Rpo = 1KQ, Cg = 100pF
0.1k [ — Ry, = 3kQ, Cr; = 56pF
— Rpp =10kQ, Cp, = 33pF X
— Rp3 = 30kQ, Crg = 18 pF
— Rpq = 100kQ, Cr4 = 10pF
0.01k
10k 100k M 10M 100M
FREQUENCY (Hz)

Cp = 100nF

— Rpo = 1kQ, Cgq = 300pF
— Ry = 3kQ, Cpy = 180pF
— Rp = 10kQ, Cr, = 100pF

— Rpg = 30kQ, Cgg = 56pF
— Rp4 = 100kQ, Cry = 33pF

A,

N
N&:f

M
100k
g
w
g 10k
<
a
w
o
=
7 1k
3
=
0.1k
0.01k
1

M66. FT VAL VE—FURDORE®RBEM. Co=100nF

100k

M
FREQUENCY (Hz)

10M

100M

EOVFRERRDEE
NG UAL LV E—F VAT U TOARNEL 25 L. Ry [H

D/NSWE D & XFHBEBSEICRE R —% 0 7V PRBNE T,

ZOE—F T, KER Cy o ClEET 2HAIC b HRA
LEd, K671, 91pF D7+ hE A 4 — REREE 1kQ D b
TUARA U F U RAARTTCHERL S L7 ADAM3S0 R L E T

Z OO IEHLEREEE Z R LET, Re & 500 Q
Mo 68 QB D &L HAREBISEDOEY —F 0 IRBE 2 KE
KBRVET, RERE—F T II RNV AGEETRERA—R—
EHixnT, BELL2WERICRYET,

X 68

va— b

Rev. 0

(leN

-
-

*OVERCOMPENSATES

12417-066

M67. hTUARLAYE—F VR - TFUTEHK

12417-168

12417-169

NORMALIZED GAIN (dB)

Cp = 91pF

N~

By

100k

M
FREQUENCY (Hz)

10M

100M

12417-067

68.ReZH D S EEIROERLLARBISE (H673R)

ZORELE/NILTH EEE, FET ANT U HAIC
HAFNEEZBIML ET (K 69), Z ORERHITIE,
(Re)lE 68QT, 74 b & A A—

100pF

K75 BT 40 pF T,

12417-068

R-C iz X
IR T

K69 E—F T ENSLCFTBHRFTNEEOEM

0, E—% 2T % 770 T DA DAFTAERKOHFRE
ARLET, AT REIE AR VEE, 100 pF O i Ce &
Lt E 6BOE—FUIR3b0Ed, AT NEKEMFH &
HEK 10 MHz IR Sk d, B —F2 7 & HHiE & o
TR LT, AF\EIEOMEFELET,

NORMALIZED GAIN (dB)

70.

— 35/37 —

6
Feren ]
G = 40pF NO SNUBBER { |
R, = 1kQ
3 Rg =10Q, Cg = 5.6nF
||
0 <=
LI *’
Rg =100, Cg = 10nF
11 Y.
3 Rs = 10Q,Cg = 33nF
-6 \\\
~Sook M 10M

FREQUENCY (Hz)

100M

12417-069

NI VRAVE—R Y ABERBISE IR T 2 X F/AEED
PR (K 69 2HR)




ADA4350

KELFEBRIEEZERT S THREOFER

RERIFREIL O MQLLE) 25328, PTURAY

E—F A T T ORETRD 2 00 MER AT E T,

. B OFAERENREMEELE 2 2% 6. TIA OfE
B A RIS R 2 0 E T,

. PrEfiEAEN /PSR E D56 (LpF LAF), fEa v 7w
P OBIRPBEIIZTE RV ET,

T FI# (Rex. R2. RLIEHLTHER) 1%, L 0/h SWIEEEHE &

WP A VEBEE S TR I AL U E—F U X - F A LE

B A M 5 2 A TE (X 71 BIR),

12417-268

X 71.T ®@K

NT VAL E—H 2 A Vourllpoto & T HIEEHEHT (Rex. RL.
R2) &L OBfRIZ, RO X IR NET,

V,
UL 4 x(1+&+2] (10)
IPHOTO R1 ZF
ZZ T,

Vour 1% TIA® /1 EE,

lpotol I AJ1 7 + b Z A A4 — REi,

Zr =Red((Rec XCr)s + 1), Z Z CRm& CrdIBIRES N T
AL VE—H LR AL v RADE TR 2T
NN

RL & R2IE T RIS 1 ARHL,

Ze > R2 DBFA, FT AL v E—F 2 ZRUTKRD & 5 I
27220 E9,

Vour __ Re, % (1+ E)
| (R, xCp)s+1 RL

PHOTO

IO, ERED TIARE LT, THRETIEFET N7 2
A=A EEDL -0 1A + RUR)E/D Wi BH HE %
EWET, oD, KRERFRESOMEH CTEL 2 KERF
ERBEOMBENR 2 720 ET, R UEFHIRE (F2obbRU
)& MR 5720, Cex 1 + R2IRLfFICk &< LT, EBLEN
WhEWEEa T oY ORMEE BE S £,

YD TIAFFHE B LT, TR /A ABRKRE 20 9,
ZHUT KB B ) A ABEMN 1+ R2IR1 (FICHESN DT
WTT,

212, 1 MQ "IV AL E—F A« NABIOEN T
& L CHERL 7= ADA4350 2 LT, 7312, 1 MQ /$%
BXOEM T BEKIZOWT, =T vy ofF 8ioxt LT
ek 2R LE T,

0.5pF

[ ]

3.3pF
—

100kQ 1IA(Q

élh Q

Vour

] %

Cp =91pF *
IpHOTO

12417-269

M721MQ PSS VRS VE—ZUR - RAH & CEM TEER

10M
Vg = #5V, DVpp = +5V
Cp = 91pF
L
I T
LS
1 BRI
g 525
w AN
N
S N
<
B 100k
[ 1T
3 i
3
=
10k
-=Rg=1MQ o i
=— 1MQ T NETWORK EQUIVALENT
- = Rp = 1MQ, Cg = 500fF
‘ =— 1MQ T NETWORK EQUIVALENT, Cg = 3.3pF A
1l

10k 100k M 10M
FREQUENCY (Hz)

12417-070

73.1MQ FSURAVE—F VR - RABELUVTHED
M BE L 8

Rev. 0 — 36/37 —




ADA4350

Ntk

9.80
9.70
9.60
28 15
450
2.40

6.40 BSC

030 R 2L
COPLANARITY 0.19’“" SEATING 556 0 0.60
0.10

pLANE 009 0.45

COMPLIANT TO JEDEC STANDARDS MO-153-AE

M74.28 8 a)vy - RE—I T IrITAY - Xy — TSSO

(RU-28)
<A mm
A—S—-fiqE
Model* Temperature Range Package Description Package Option
ADA4350ARUZ —40°Cto +85°C 28-Lead T hin Shrink Small Outline Package [TSSOP] RU-28
ADA4350ARUZ-R7 —40°Cto +85°C 28-Lead T hin Shrink Small Outline Package [TSSOP] RU-28
EVAL-ADA4350RUZ-P Evaluation Boardfor28-Lead TSSOP, Precision Version with Guard Rings

'Z = RoHS #EHLBL &
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