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~ TMAX, TJEHIPH =—40 °C ~ +105 °C,

= 1.
Parameter Min Typ Max Unit' Test Conditions/Comments
ADC PERFORMANCE fix = 10 kHz sine wave
Resolution 12 Bits
Input Range 0 VrREr A% When using the internal ADC buffer, there is a dead
band of 0 V to 5 mV
0 2 X Vygr v
Integral Nonlinearity (INL) -2 +2 LSB
Differential Nonlinearity (DNL) -1 +1 LSB
Offset Error +5 mV
Gain Error 0.3 % FSR
Throughput Rate 400 kSPS
Track Time (trrack) 500 ns
Conversion Time (tcony) 2 us
Signal-to-Noise Ratio (SNR) 69 dB Vpp =2.7V, input range =0 V to Vggr
67 dB Vpp =3.3V, input range =0 V to Vggr
61 dB Vpp=5.5V, input range =0 V to 2 X Vrgr
Signal-to-Noise-and-Distortion (SINAD) Ratio 69 dB Vpp =2.7V, input range =0 V to Vggr
67 dB Vpp =3.3V, input range =0 V to Vggr
60 dB Vpp=5.5V, input range =0 V to 2 X Vrgr
Total Harmonic Distortion (THD) 91 dB Vpp =2.7V, input range =0 V to Vggr
-89 dB Vpp =3.3V, input range =0 V to Vggr
=72 dB Vpp=5.5V, input range =0 V to 2 X Vrgr
Peak Harmonic or Spurious Noise (SFDR) 91 dB Vpp =2.7V, input range =0 V to Vggr
91 dB Vpp =3.3V, input range =0 V to Vggr
72 dB Vpp=5.5V, input range =0 V to 2 X Vrgr
Aperture Delay 15 ns Vob=3V
12 ns Vob=5V
Aperture Jitter 50 ps
Channel-to-Channel Isolation -95 dB fixn=5kHz
Input Capacitance 45 pF
Full Power Bandwidth 8.2 MHz At 3 dB
1.6 MHz At 0.1 dB
DAC PERFORMANCE?
Resolution 12 Bits
Output Range 0 VREF A\
0 2 X Vygr A%
Integral Nonlinearity (INL) -1 +1 LSB
Differential Nonlinearity (DNL) -1 +1 LSB
Offset Error -3 +3 mV
Offset Error Drift 8 puv/eC
Gain Error +0.2 % FSR Output range =0 V to Vggr
+0.1 % FSR Output range =0 V to 2 X Vrgr
Zero Code Error 0.65 2 mV
Total Unadjusted Error +0.03 +0.25 % FSR Output range =0 V to Vggr
+0.015 +0.1 Output range =0 V to 2 X Vggp
Capacitive Load Stability 2 nF Rroap =
10 nF Rroap =1 kQ
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Parameter Min Typ Max Unit' Test Conditions/Comments
Resistive Load 1 kQ
Short-Circuit Current 25 mA
DC Crosstalk —4 +4 (Y% Due to single channel, full-scale output change
DC Output Impedance 0.2 Q
DC Power Supply Rejection Ratio (PSRR) 0.15 mV/V DAC code = midscale, Vpp =3 V £ 10% or
S5V+10%
Load Impedance at Rails® 25 Q
Load Regulation 200 pV/mA Vop =5V £10%, DAC code = midscale,
—10 mA <Ioyr <+10 mA
200 uV/mA Vop =3V =£10%, DAC code = midscale,
=10 mA <Ioyr <+10 mA
Power-Up Time 7 us Coming out of power-down mode, Vpp =5V
AC SPECIFICATIONS
Slew Rate 1.25 V/us Measured from 10% to 90% of full scale
Settling Time 6 us Y4 scale to % scale settling to 1 LSB
DAC Glitch Impulse 2 nV-sec
DAC to DAC Crosstalk 1 nV-sec
Digital Crosstalk 0.1 nV-sec
Analog Crosstalk 1 nV-sec
Digital Feedthrough 0.1 nV-sec
Multiplying Bandwidth 240 kHz DAC code = full scale, output range =0 V to Vrgr
Output Voltage Noise Spectral Density 200 nVAHz | DAC code = midscale, output range = 0 V to 2 x
Vrer, measured at 10 kHz
Signal-to-Noise Ratio (SNR) 81 dB
Peak Harmonic or Spurious Noise (SFDR) 77 dB
Signal-to-Noise-and-Distortion (SINAD) Ratio 74 dB
Total Harmonic Distortion (THD) =76 dB
REFERENCE INPUT
Vrer Input Voltage 1 Vbb A\
DC Leakage Current -1 +1 LA No I/Ox pins configured as DACs
Reference Input Impedance 12 kQ DAC output range =0 V to 2 X Vg
24 kQ DAC output range =0 V to Vggr
REFERENCE OUTPUT
Vrer Output Voltage 2.495 2.5 2.505 A% At ambient
Vrer Temperature Coefficient 20 ppm/°C
Capacitive Load Stability 5 uF RL=2kQ
Output Impedance 0.15 Q Vop=2.7V
0.7 Q Vop=5V
Output Voltage Noise 10 uVp-p 0.1 Hz to 10 Hz
Output Voltage Noise Density 240 nV/AHz | Atambient, f= 10 kHz, C; = 10 nF
Line Regulation 20 uv/v At ambient, sweeping Vpp from 2.7 Vto 5.5V
10 wv/v At ambient, sweeping Vpp from 2.7 V to 3.3 V
Load Regulation
Sourcing 210 pV/mA At ambient, —5 mA < load current < +5 mA
Sinking 120 wV/mA At ambient, =5 mA < load current <+5 mA
Output Current Load Capability +5 mA Vpp>3V
GPIO OUTPUT
Isource, Ismi 1.6 mA
Output Voltage
High (Von) Vpp — 0.2 v Isource = 1 mA
Low (Vor) 0.4 \% Isource = 1 mA
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Parameter Min Typ Max Unit' Test Conditions/Comments
GPIO INPUT
Input Voltage
High (Vi) 0.7 X Vpp \Y4
Low (Vi) 0.3 X Vpp A\
Input Capacitance 20 pF
Hysteresis 0.2 v
Input Current +1 HA
LOGIC INPUTS
Input Voltage
High (Vinn) 0.7 x v
Viocic
Low (VinL) 0.3 x v
VLOGIC
Input Current (I;y) -1 +1 LA Typically 10 nA
Input Capacitance (Ciy) 10 pF
LOGIC OUTPUT (SDO)
Output High Voltage (Vou) Viocic — v Isource =200 pA, Vpp=2.7Vto 5.5V
0.2
Output Low Voltage (Vor) 0.4 A\ Ismk =200 pA
Floating-State Output Capacitance 10 pF
TEMPERATURE SENSOR
Resolution 12 Bits
Operating Range —40 +105 °C
Accuracy +3 °C 5 sample averaging
Track Time 5 us ADC buffer enabled
20 us ADC buffer disabled
POWER REQUIREMENTS
Vbp 2.7 5.5 v
Ipp 2.7 mA Digital inputs = 0 V or Vpp, /00 to I/07 configured
as DACs and ADCs, internal reference on, ADC
buffer on, DAC code = OxFFF, range is 0 V to 2 x
Vier for DACs and ADCs
Power-Down Mode 35 HA
Vpp =5 V (Normal Mode) 1.6 mA 1/00 to 1/07 are DACs, internal reference, gain = 2
1 mA 1/00 to I/07 are DACs, external reference, gain =2
24 mA 1/00 to I/07 are DACs and sampled by the ADC,
internal reference, gain =2
1.1 mA 1/00 to I/07 are DACs and sampled by the ADC,
external reference, gain =2
1 mA 1/00 to I/07 are ADCs, internal reference, gain = 2
0.75 mA 1/00 to 1/07 are ADCs, external reference, gain = 2
0.5 mA 1/00 to I/O7 are general-purpose outputs
0.5 mA 1/00 to I/O7 are general-purpose inputs
0.5 mA 1/00 to 1/0O3 are general-purpose outputs, 1/04 to
1/O7 are general-purpose inputs
Vpp =3 V (Normal Mode) 1.1 mA 1/00 to 1/07 are DACs, internal reference, gain = 1
1 mA 1/00 to 1/07 are DACs, external reference, gain = 1
1.1 mA 1/00 to 1/07 are DACs and sampled by the ADC,
internal reference, gain = 1
0.78 mA 1/00 to 1/07 are DACs and sampled by the ADC,
external reference, gain = 1
0.75 mA 1/00 to I/O7 are ADCs, internal reference, gain = 1
Rev. 0 — 510 —
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Parameter Min Typ Max Unit' Test Conditions/Comments
0.5 mA 1/00 to I/07 are ADCs, external reference, gain = 1
0.45 mA 1/00 to 1/O7 are general-purpose outputs
0.45 mA 1/00 to 1/07 are general-purpose inputs
Viocic 1.62 Vop A\
ILogic 3 nA
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Parameter 162V <Vioec <3V 3V<Viogcs55V Unit Test Conditions/Comments
t 33 20 ns min SCLK cycle time, write operation
65 50 ns min SCLK cycle time, read operation
tr 16 10 ns min SCLK high time
t3 16 10 ns min SCLK low time
ty 15 10 ns min SYNC to SCLK falling edge setup time
2 us max SYNC to SCLK falling edge setup time
ts 7 ns min Data setup time
te 5 5 ns min Data hold time
ty 15 10 ns min SCLK falling edge to SYNC rising edge
ts 30 30 ns min Minimum SYNC high time for write operations
60 60 ns min Minimum SYNC high time for register read operations
ty 0 0 ns min SYNC rising edge to next SCLK falling edge
tio 56 25 ns max SCLK rising edge to SDO valid
TO OUTPUT
PIN
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Parameter Rating

Vop to GND —-03Vto+7V

Vioagic to GND -03Vto+7V

Analog Input Voltage to GND -03VtoVpp+03V
Digital Input Voltage to GND —0.3 Vto Viogic+ 0.3V

Digital Output Voltage to GND
Vrer to GND
Operating Temperature Range
Storage Temperature Range
Junction Temperature (T; max)
Lead Temperature

Soldering

—0.3Vto Viogic+ 03V
-03VtoVpp+03V
—40°C to +105°C

—65°C to +150°C

150°C

JEDEC industry standard
J-STD-020
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E
1. DNC = DO NOT CONNECT. DO NOT CONNECT TO THIS PIN.

4. /%y FHERL

15688-005

AN

&5 X & (um) Y & (um) | BB Bl

1 -43.545 882 DNC Belgele L.

2 -457.925 882 Vioaic A B —T = —REW,

3 -542.925 882 DNC PR L,

4 -882 585.115 SYNC i, 727747 - m—oar br—A AN, SYNCIZ, ANF—2Zxdd 57 L—AFEHLE
FTCTT, SYNCBr—« L2 d &, T—XITRO 16 BION. TR Y =y U TIREINET,

5 -882 500.115 DNC Bt L,

6 -882 415.115 Vbp BIRAT, AD5592R-1-KGD (£ 2.7V ~ 5.5V OFF CEEL £,

7 -882 84.685 Vop HEIFHAT], AD5592R-1-KGD (X2.7V ~ 55V OERCTEEL £,

8 -882 -0.315 /00 A0, ZOE L, DAC, ADC, AT VX NVAS £ L LTEBNICHER TE £,

9 -882 -85.355 /01 At 1, 2oL, DAC, ADC, AT X VATEIFH & UTEBNCHER TX £9,

10 -882 -456.09 /o2 A2, ZOE T, DAC, ADC, AT VX VAN E i3 A& L TEBIcHER TE £,

11 -882 -541.13 /03 AtHF13, 2oL, DAC, ADC, AT U X VAT EIIMH & UTEBNCHER TX £9,

12 -542.925 -882 Vrer U7y LA AT

13 -457.925 -882 Vrer U757 Ly AR

14 -43.545 -882 Vrer U7y LA AT

15 41.455 -882 SDO TF—2 W, vy s,

16 542.65 -882 DNC Bifeele Lo

17 882 -541.09 /04 AT 4, ZOE1E, DAC, ADC, HLHF VX NVASE2IFH AL LTEBICHER TE £,

18 882 -456.09 /05 AtHF15, 2oL, DAC, ADC, AT U X VAT EIZMH & UTHEBNCHER TE £9,

19 882 -85.355 /06 AHF16, ZDOE T, DAC, ADC, AT X VAN E I3 A& L TEBIcHERTE £,

20 882 -0.315 /07 AHH T, ZOE UL, DAC, ADC, IWHT U X VAN EITH AL L TR TE £3, V0713,
ADC D FE/TH# 7T BUSYEH & LT T 22 b CEET,

21 882 84.685 GND TITLR YTy LA,

22 882 450.105 GND TSR T LR,

23 882 535.105 GND TSR T LUR,
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24 585.145 882 SDI F—HE ATy 7 AN,
25 500.145 882 SDI F—H AHmY v 7 AH,
26 415.105 882 SCLK SUTN T ay s A,
27 41.455 882 SCLK YT Tay s AN,
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Parameter Value Unit
Die Size (Maximum) 2000 x 2000 pm
Bond Pad (Minimum) 70 x 70 pum
Thickness 250 pum
Scribe Line Width 80 pum
Bond Pad Composition AlCu (0.5%) %
Passivation Type Polyimide Not applicable
Backside Bias GND Not applicable

=R6. 7V T)OHRESEE

Assembly Component

Recommendation

Die Attach
Bonding Method

Epoxy Adhesive
1.0 mil, 2N gold wire'

P FEMAIEET 20, EVRE CHEAT BENCE T A Y OmMAEEFHME L T EE W,

F—F—-H4AF

Model

Temperature Range

Package Description

Package Option

ADS5592R-1-KGD-PT

—40°C to +105°C

27-Pad Bare Die [CHIP]

C-27-1
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