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Test
Parameter Min Typ Max | Unit | Level | Conditions/fComments
TOTAL FUNCTION
Output Leakage Current
PE Disable Range E -20.0 53 +20.0 | nA P —1.5V < Vpurx < +6.0 V; PMU and PE disabled via SP1; PMU
Range E, VCH=7.0V,VCL=-25V
PE Disable Range A, B, C, D 53 nA Cr —1.5V < Vpurx < +6.0 V; PMU and PE disabled via SPI; PMU
Range A, PMU Range B, PMU Range C, and PMU Range D,
VCH=+7.0V,VCL=-2.5V
High-Z Mode —-400 54 +400 | nA P —1.5V < Vpurx < +6.0 V; PMU disabled and PE enabled via
SPI; RCV active, VCH=+7.0 V, VCL=-2.5V
Output Capacitance 4 pF S VTERM mode operation
DUT Pin Range -1.5 +6.0 |V D
POWER SUPPLIES
Total Supply Range, VpLus t0 Vss 225 23.25 | V D Defines PSRR conditions
VPLUS Supply, VeLus 16.25 16.75 1725 |V D Defines PSRR conditions
Positive Supply, Vop 9.5 10.0 10.5 \% D Defines PSRR conditions
Negative Supply, Vss -550 -525 -5.00 |V D Defines PSRR conditions
Logic Supply, Vcc 3.1 3.3 35 \% D Defines PSRR conditions
Comparator Termination, Vcome vt | 3.3 5.0 \% D
VpLus Supply Current, IpLus -1.0 +13 +3.0 mA P HVOUT disabled
VpLus Supply Current, IpLus 4.0 12.7 17.0 mA P HVOUT enabled, RCV active, no load, VHH =12 VV
Logic Supply Current, lcc 1.0 2.7 10.0 mA P Quiescent (SPI is static)
Comparator Termination Current, 10.0 17 26.0 mA P
lcomp vrr
Positive Supply Current, lpp 72 92 105 mA P Load power down (IOH = IOL = 0 mA)
Negative Supply Current, lss 100 119 135 mA P Load power down (IOH = IOL =0 mA)
Total Power Dissipation 1.0 1.7 1.9 w P Load power down (IOH = IOL = 0 mA)
Positive Supply Current, lpp 102 133 154 mA P Load active off (IOH = IOL = 12 mA)
Negative Supply Current, lss 130 158 183 mA P Load active off (IOH = IOL = 12 mA)
Total Power Dissipation 1.8 2.2 2.5 w P Load active off (IOH = IOL = 12 mA)
TEMPERATURE MONITORS
Temperature Sensor Gain 10 mV/ | Cr
K
Temperature Sensor Accuracy 6 °C Cr Temperature voltage available on Pin 3 at all times and Pin 28
Without Calibration over when selected (see Table 24 and Table 36)
25°C to 100°C
VREF INPUT
Reference Input Voltage Range for 4.95 5 5.05 \% D Referenced to Vrer_gnp; not referenced to Vpureno
DACs (VREF Pin)
Input Bias Current 0.1 100 nA P Tested with 5 V applied
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DC/AC fEE£ % i 7= 4 72 ®121% VH - VL > 200 mV,
=2
Test
Parameter Min Typ Max | Unit | Level | Conditions/fComments
DC SPECIFICATIONS
High-Speed Differential Logic
Input Characteristics (DATA,
RCV)
Input Termination Resistance 92 100 108 Q P Push 6 mA into xP pins, force 1.3 V on xN pins; measure voltage
from xP to xN, calculate resistance (AV/AI)*
Input VVoltage Differential 0.2 1.0 \% Pe
Common-Mode Voltage 0.85 235 |V Pe
Input Bias Current -200 +22 +20.0 | pA P Each pin tested at 2.85 V and 0.35 V, while the other high speed
pin remains open
Pin Output Characteristics
Output High Range, VH -14 +6.0 |V D
Output Low Range, VL -1.5 +5.9 \Y D
Output Term Range, VT -1.5 +6.0 \Y D
Functional Amplitude (VH — 0.0 7.5 \% D Amplitude can be programmed to VH = VL, accuracy specs apply
VL) when VH — VL > 200 mV
DC Output Current Limit Source | 75 100 120 mA P Driver high, VH = 6.0 V, short DUTX pin to —2.0 V, measure
current
DC Output Current Limit Sink -120 -100 -75 mA P Driver low, VL =—1.5 V, short DUTx pin to 6.0 V, measure current
Output Resistance, +50 mA 45.0 47.0 490 Q P Source: driver high, VH =3.0 V, Ipurx = 1 mA and 50 mA,
sink: driver low, VL =0.0 V, Iputx =—1 mA and —50 mA;
AVpur/Alpur
ABSOLUTE ACCURACY VH tests done with VL =-2.5 Vand VT=-2.5V;
VL tests done with VH =75V and VT =75V,
VT tests done with VL =—-2.5 V and VH = +7.5 V; unless
otherwise specified
VH, VL, VT Uncalibrated —-250 75 +250 | mV P Error measured at calibration points of 0 VV and 5 V
Accuracy
VH, VL, VT Offset Tempco +450 uv/e | Cr Measured at calibration points
C
VH, VL, VT DNL +1 mV Cr After two-point gain/offset calibration
VH, VL, VT INL -10 +25 +10 mV P After two-point gain/offset calibration; measured over driver
output ranges
VH, VL, VT Resolution 0.6 +1 mV Pe After two-point gain/offset calibration; range/number of DAC bits
as measured at calibration points of 0 V and 5 V
DUTGND Voltage Accuracy =7 +1.3 +7 mV P Over +0.1 V range; measured at end points of VH, VL, and VT
functional range
VH, VL, VT Crosstalk +2 mV Cr VL=-15V:VH=-14V—->60V,VT=-15V—->6.0V,
VH=60V:VL=-15V—>59V,VT=-15V—-6.0V,
VI=15V:VL=-15V—>59V,VH=-14V - 6.0V, dc
crosstalk on VL, VH, VT output level when other driver DACs are
varied
Overall Voltage Accuracy +10 mV Cr Sum of INL, crosstalk, DUTGND, and tempco over +5°C, after
gain/offset calibration
VH, VL, VT DC PSRR +15 mV/ | Cr Measured at calibration points
\Y%
AC SPECIFICATIONS
Rise/Fall Times Toggle DATAXxx
0.2 V Programmed Swing 1000 ps Cs VH=0.2V, VL =0.0V, terminated; 20% to 80%
1.0 V Programmed Swing 800 ps Cs VH=1.0V, VL=0.0V, terminated; 20% to 80%
2.0 V Programmed Swing 950 ps Cs VH=2.0V, VL=0.0V, terminated; 20% to 80%
3.0 V Programmed Swing 1000 1175 1500 | ps P/Cg | VH=3.0V, VL=0.0V, terminated; 20% to 80%
3.0 V Programmed Swing 1650 ps Cs VH=3.0V, VL =0.0V, unterminated; 10% to 90%
5.0 V Programmed Swing 2350 ps Cs VH =5.0V, VL = 0.0 V, unterminated; 10% to 90%
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Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
Rise to Fall Matching 30 ps Cs VH=3.0V, VL =0.0 V, terminated; rise to fall within one channel
Minimum Pulse Width Toggle DATAXxX
1.0 V Programmed Swing 1.4 ns Cs VH =1.0V, VL =0.0 V, terminated; timing error =75 ps
1.6 ns Cs VH=1.0V, VL =0.0V, terminated; less than 10% amplitude
degradation
2.0 V Programmed Swing 1.6 ns Cs VH =2.0V, VL =0.0V, terminated; timing error =75 ps
1.8 ns Cs VH=2.0V, VL =0.0V, terminated; less than 10% amplitude
degradation
3.0 V Programmed Swing 2.1 ns Cs VH =3.0V, VL =0.0 V, terminated; timing error =75 ps
2.3 ns Cs VH=3.0V, VL =0.0V, terminated; less than 10% amplitude
degradation
Maximum Toggle Rate
2.0 V Programmed Swing 250 MHz | Cg VH =2.0V, VH =0.0V, terminated, 10% amplitude degradation
3.0 V Programmed Swing 200 MHz | Cg VH =3.0V, VH = 0.0V, terminated, 10% amplitude degradation
Dynamic Performance, Drive Toggle DATAXxX
(VH to VL and VL to VH)
Propagation Delay Time 3.0 ns Cs VH=3.0V, VL =0.0V, terminated
Propagation Delay Tempco 3.0 ps/°C | Cy VH=3.0V, VL =0.0V, terminated
Delay Matching VH=3.0V, VL =0.0V, terminated
Edge to Edge 115 ps Cs Rising vs. falling
Channel to Channel 30 ps Cs Rising vs. rising, falling vs. falling
Delay Change vs. Duty Cycle 30 ps Cs VH =3.0V, VL =0.0V, terminated; 5% to 95% duty cycle; 1 MHz
Overshoot and Undershoot 20 mV Cs VH=3.0V, VL=0.0V, terminated
Settling Time (VH to VL) Toggle DATAXx
To Within 3% of Final Value 5 ns Cs VH=3.0V,VL=0.0V, terminated
To Within 1% of Final Value 35 ns Cs VH=3.0V, VL =0.0V, terminated
Dynamic Performance, VT Toggle RCVx
(VHor VLto VT and VT to VH
or VL)
Propagation Delay Time 3.3 ns Cs VH=30V,VT=15V,VL=0.0V, terminated
Delay Matching, Edge to Edge 100 ps Cs VH=3.0V,VT=15V,VL=0.0V, terminated; rising vs. falling
Propagation Delay Tempco 4.0 ps/°C | Cr VH=30V,VT=15V,VL=0.0V, terminated
Transition Time, Active to VT 0.85 ns Cs VH=3.0V,VT=15V,VL=0.0V, terminated; 20% to 80%
and VT to Active
Dynamic Performance, Toggle RCVx
Inhibit (VH or VL to/from
Inhibit)
Propagation Delay Time VH=+1.0V, VL=-1.0 V, terminated
Active to Inhibit 45 ns Cs
Inhibit to Active 6.9 ns Cs
Transition Time VH=+1.0 V, VL =-1.0 V, terminated; 20% to 80%
Active to Inhibit 2.6 ns Cs
Inhibit to Active 0.75 ns Cs
1/0 Spike 190 mV Cs VH=0.0V, VL=0.0V, terminated

LxP v 1213 DATAOP, DATALP, RCVOP, RCVIP 7%, xN £ /i3 DATAON, DATAIN, RCVON, RCVIN AZh &G ENET, #ilxiL,
1.3V % DATAON (I Z#LENA T L C, DATAOP~DATAON D& EZHIE L 9,

DATAOQP £’ 12,
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Test
Parameter Min Typ Max Unit Level | Conditions/fComments
VCH
Range -1.0 +6.0 |V D
Uncalibrated Accuracy —200 50 +200 mV P Driver high-Z, sinking 1 mA; VCH error measured at the
calibration points of 0.0 V and 5.0 V
Resolution 0.6 0.75 mV Pe Driver high-Z, sinking 1 mA,; after two-point gain/offset
calibration; range/number of DAC bits as measured at the
calibration points of 0.0 V and 5.0 V
DNL +1 mV Cr Driver high-Z, sinking 1 mA; after two-point gain/offset
calibration
INL —40 +2 +40 mV P Driver high-Z, sinking 1 mA; after two-point gain/offset
calibration; measured over VCH range of —1.0 V to +6.0
\Y%
Tempco -0.3 mVv/°C | Cr Measured at calibration points
VCL
Range -15 +50 |V D
Uncalibrated Accuracy -200 50 +200 mV P Driver high-Z, sourcing 1 mA; VCL error measured at the
calibration points of 0.0 V and 5.0 V
Resolution 0.6 0.75 mV P Driver high-Z, sourcing 1 mA,; after two-point gain/offset
calibration; range/number of DAC bits as measured at the
calibration points of 0.0 V and 5.0 VV
DNL +1 mV Cr Driver high-Z, sourcing 1 mA; after two-point gain/offset
calibration
INL -40 +2 +40 mV P Driver high-Z, sourcing 1 mA; after two-point gain/offset
calibration; measured over VCL range of -1.5 Vto +5 V
Tempco 0.5 mV/°C | Cr Measured at calibration points
DC CLAMP CURRENT LIMIT
VCH -120 -85 —60 mA P Driver high-Z, VCH=0V, VCL=-1.5V, Vpurx = +5 V
VCL 60 85 120 mA P Driver high-Z, VCH=6.0 V, VCL=5.0V, Vpurx=0.0 V
DUTGND VOLTAGE ACCURACY =7 +1 +7 mV P Over +0.1 V range; measured at the end points of VCH
and VCL functional range

J=RI9AL4 2y -a/L—4
BRI EDRWRY , VOHT A MMEZ VOL=-15V T, VOLT A MM VOH=6.0V T, ThZNFHi,

= 4.
Test
Parameter Min Typ Max Unit Level | Conditions/Comments
DC SPECIFICATIONS
Input Voltage Range -15 +6.0 \% D
Differential Voltage Range +0.1 7.5 \% D
Comparator Input Offset Voltage -150 +30 +150 mV P Offset measured at the calibration points of 0.0 V and
Accuracy, Uncalibrated 50V
Comparator Threshold Resolution 0.6 1 mV Pe After two-point gain/offset calibration; range/number
of DAC bits as measured at the calibration points of 0
and5V
Comparator Threshold DNL +1 mV Cr After two-point gain/offset calibration
Comparator Threshold INL -7 +1.3 +7 mV P After two-point gain/offset calibration; measured over
VOH, VOL range of —1.5 V to +6.0 V
Comparator Input Offset Voltage +100 puv/e | Cr Measured at calibration points
Tempco C
DUTGND Voltage Accuracy -7 +0.5 +7 mV P Over +0.1 V range; measured at end points of VOH and
VOL functional range
Rev. 0 — 7/55 —
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Test
Parameter Min Typ Max Unit Level | Conditions/Comments
Comparator Uncertainty Range 6.0 mV Cs Vourx = 0V, sweep comparator threshold to determine
uncertainty region
DC Hysteresis 0.5 mV Cs Vourx =0V
DC PSRR +5 mV/ Cr Measured at calibration points
\Y%
Digital Output Characteristics
Internal Pull-Up Resistance to 40 50 60 Q P Pull 1 mA and 10 mA from Logic 1 leg and measure
Comparator, COMP_VTT AV to calculate resistance; measured AV/9 mA; done
Pin for both comparator logic states
VCOMP_VTT Range 3.3 5.0 Vv D
Common-Mode Voltage Vcomp_v \% Cr Measured with 100 Q differential termination
m—188
Vcomp_v Veowrv | V P Measured with no external termination
T —2.07 — 167
5 5
Differential Voltage 250 mvV Cr Measured with 100 Q differential termination
400 500 600 mV P Measured with no external termination
Rise/Fall Time, 20% to 80% 450 ps Cs Measured with each comparator leg terminated 50 Q to
GND
AC SPECIFICATIONS Input transition time = 800 ps, 10% to 90%; measured
with each comparator leg terminated 50 Q to GND;
unless otherwise specified
Propagation Delay, Input to Output 1.75 ns Cs Vpurx =0 V to 1.5 V swing, Driver VTERM mode,
VT = 0.0 V; high-side measurement: VOH = 0.75 V,
VOL =-1.5 V; low-side measurement: VOH = 6.0 V,
VOL=0.75V
Propagation Delay Tempco 5 psi°C | Cr Vpurx =0 V to 1.5 V swing, Driver VTERM mode,
VT = 0.0 V; high-side measurement: VOH = 0.75 V,
VOL =-1.5 V; low-side measurement: VOH = 6.0 V,
VOL=0.75V
Propagation Delay Matching Vpurx =0 V to 1.5 V swing, Driver VTERM mode,
VT = 0.0 V; high-side measurement: VOH = 0.75 V,
VOL =-1.5 V; low-side measurement: VOH =6.0 V,
VOL=0.75V
High Transition to Low Transition 200 ps Cs
High to Low Comparator 50 ps Cs
Propagation Delay Change (with
Respect To)
Slew Rate, 800 ps, 1 ns, 1.2 ns, and 50 ps Cs Vpurx =0 V to 1.5 V swing, Driver VTERM mode,
2.2 ns (10% to 90%) VT = 0.0 V; high-side measurement: VOH = 0.75 V,
VOL =-1.5 V; low-side measurement: VOH = 6.0 V,
VOL=0.75V
Overdrive, 250 mV and 1.5 V 75 ps Cs For 250 mV: Vpyurx =0 V t0 0.5 V swing; for 1.5 V:
Vpurx =0V to 1.75 V swing; Driver VTERM mode,
VT = 0.0 V; high-side measurement: VOH = 0.25 V,
VOL =-1.5 V; low-side measurement: VOH = 6.0 V,
VOL=0.25V
Pulse Width, Sweep 1.6 nsto 10 75 ps Ce Vpurx =0V to 1.5 V swing @ 32.0 MHz, Driver
ns VTERM mode, VT = 0.0 V; high-side measurement:
VOH=0.5V, VOL =-1.5 V; low-side measurement:
VOH=6.0V,VOL=05V
Duty Cycle, 5% to 95% 50 ps Cs Vpurx =0V to 1.5 V swing @ 1.0 MHz, Driver
VTERM mode, VT =0.0 V; high-side measurement:
VOH=0.75V, VOL = —1.5 V; low-side measurement:
VOH=6.0V,VOL=0.75V
Minimum Pulse Width 2.0 ns Cs Vpurx =0 V to 1.5 V swing, Driver VTERM mode,
VT =0.0 V; less than 12% amplitude degradation
measured by shmoo
Input Equivalent Bandwidth, 500 MHz | Cg Vpurx =0V to 1.5 V swing, Driver VTERM mode,
Terminated VT = 0.0 V; as measured by shmoo
ERT High-Z Mode, 3 V, 20% 25 ns Cs Vpurx =0 V10 3.0 V swing, driver high-Z; as measured
by shmoo; input transition time of ~2000 ps, 10% to
Rev. 0 — 8/55 —
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Typ
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Unit
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Level

Conditions/Comments

to 80%

90%

EZ8a2/L—4

BRICHREDRWVEREY . VOH T A MEVOL=-1.1V T, VOLT A MEVOH=+1.1V T, TN ZFEli,

& 5.
Test
Parameter Min Typ Max Unit Level | Conditions/Comments
DC SPECIFICATIONS
Input Voltage Range -1.25 +4.5 \% D
Operational Differential VVoltage +0.05 +1.1 \% D
Range
Maximum Differential Voltage Range +8 \Y D
Comparator Input Offset Voltage -150  #35 +150 | mV P/Cr | Offset measured at differential calibration points +1.0 V
Accuracy, Uncalibrated and —1.0 V, with common mode =0.0 V
VOH, VOL Resolution 0.6 1 mV Pe After two-point gain/offset calibration; range/number of
DAC bits as measured at differential calibration points
+1.0 Vand —1.0 V, with common mode = 0.0 V
VOH, VOL DNL +1 mv Cr After two-point gain/offset calibration; common
mode = 0.0 V
VOH, VOL INL -15 +2.0 +15 mV P After two-point gain/offset calibration; measured over VOH,
VOL range of —1.1 Vto+1.1 V, common mode = 0.0 V
VOH, VOL Offset Voltage Tempco +200 pv/iec | Cr Measured at calibration points
Comparator Uncertainty Range 18 mV Cs Vourx = 0 V, sweep comparator threshold to determine
uncertainty region
DC Hysteresis 0.5 mV Cs Vourx =0V
CMRR 0.15 1 mVvV/V | P Offset measured at common-mode voltage points of
—1.5 V and +4.5 V, with differential voltage = 0.0 V
DC PSRR +1.5 mVv/V | Cy Measured at calibration points
AC SPECIFICATIONS Input transition time = 800 ps, 10% to 90%, measured with
each comparator leg terminated 50 Q to GND
Propagation Delay, Input to Output 1.7 ns Cs Vputo =0V, Vpyr1 =—-0.5 V to +0.5 V swing, Driver
VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
Vv,
VOL = 0.0 V; repeat for other DUT channel
Propagation Delay Tempco 5 psi°C | Cy Vouro =0V, Vpur1 =—0.5 V to +0.5 V swing, Driver
VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; repeat for other DUT channel
Propagation Delay Matching Vputo =0V, Vpyur1 =—-0.5 V to +0.5 V swing, Driver
VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; repeat for other DUT channel
High Transition to Low Transition 100 ps Cs
High-to-Low Comparator 50 ps Cs
Propagation Delay Change (with Vbuto =0V, Vpur1 =—-0.5 V to +0.5 V swing, Driver
Respect To) VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; repeat for other DUT channel
Slew Rate, 800 ps, 1ns, 1.2ns, and 60 ps Cs Vputo =0V, Vpyr1 =—-0.5 V to +0.5 V swing, Driver
2.2 ns (10% to 90%) VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; repeat for other DUT channel
Overdrive, 250 mV and 750 mV 100 ps Cs Vpuro =0V, for 250 mV: Vpyr1 =0 V to 0.5 V swing; for
750 mV: Vpuri =0 V10 1.0 V swing, Driver VTERM mode,
VT =0.0 V; VOH =—0.25 V; repeat for other DUT channel
with comparator threshold = +0.25 V
Pulse Width, Sweep from 1.6 ns to 75 ps Ce Vouto =0V, Vpur1 =-0.5V to +0.5 V swing @ 32 MHz,
Driver VTERM mode, VT = 0.0 V; high-side
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Parameter

Min

Typ

Max

Unit

Test
Level

Conditions/Comments

10 ns

Duty Cycle, 5% to 95%

Minimum Pulse Width

Input Equivalent Bandwidth,
Terminated

60

2.5

400

ps

ns

MHz

Cs

Cs

measurement: VOH = 0.0 V, VOL =—1.1 V; low-side
measurement: VOH = 1.1 V, VOL = 0.0 V; repeat for other
DUT channel

Vouro=0V, Vpur1 =-05Vto+0.5V swing @ 1 MHz,
Driver VTERM mode, VT = 0.0 V; high-side
measurement: VOH = 0.0 V, VOL =—1.1 V; low-side
measurement: VOH = 1.1 V, VOL = 0.0 V; repeat for other
DUT channel

Vputo =0V, Vpyr1 =—0.5 V to +0.5 V swing, Driver
VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; less than 10% amplitude degradation
measured by shmoo; repeat for other DUT channel

Vputo =0V, Vpyr1 =—-0.5 V to +0.5 V swing, Driver
VTERM mode, VT = 0.0 V; high-side measurement: VOH
=0.0V, VOL =-1.1 V; low-side measurement: VOH = 1.1
V, VOL = 0.0 V; less than 22% amplitude degradation
measured by shmoo; repeat for other DUT channel
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TOT147EH
BRI OV TIEF 29 2 5,
= 6.
Test
Parameter Min Typ Max Unit Level | Conditions/Comments
DC SPECIFICATIONS Load active on, RCV active, unless otherwise noted
Input Characteristics
VCOM Voltage Range -1.25 +5.75 |V D
Vpur Range =15 +6.0 \Y D
VCOM Accuracy, —200 +30  +200 mV P IOH = I0L = 6 mA, VCOM error measured at the calibration points
Uncalibrated of 0.0 Vand 5.0 V
VCOM Resolution 0.6 1 mV Pe IOH = IOL = 6 mA, after two-point gain/offset calibration;
range/number of DAC bits as measured at the calibration points of 0.0
Vand5.0V
VCOM DNL +1 mV Cr IOH = IOL = 6 mA, after two-point gain/offset calibration
VCOM INL -7 *2 +7 mvV P IOH = 10L = 6 mA, after two-point gain/offset calibration; measured
over VCOM range of —-1.25 Vto +5.75 V
DUTGND Voltage =7 +1 +7 mV P Over +0.1 V range; measured at end points of VCOM functional
Accuracy range
Output Characteristics
I0L
Maximum Source Current | 12 mA D
Uncalibrated Offset —600.0 *100 +600.0 | pA P IOH =0mA, VCOM =15V, Vpurx = 0.0 V, IOL offset calculated
from the calibration points of 1 mAand 11 mA
Uncalibrated Gain =12 +4 +12 % P IOH =0mA, VCOM =15V, Vpurx = 0.0 V, IOL gain calculated
from the calibration points of 1 mAand 11 mA
Resolution 1.5 2 HA Pe IOH =0mA, VCOM = 1.5V, Vpurx = 0.0 V, after two-point gain/
offset calibration; range/number of DAC bits as measured at the
calibration points of 1 mA and 11 mA
DNL +3.0 HA Cr IOH =0 mA, VCOM = 1.5V, Vpurx = 0.0 V, after two-point
gain/offset calibration
INL -80 +20 +80 HA P IOH =0mA, VCOM = 1.5V, Vpurx = 0.0 V, after two-point gain/
offset calibration; measured over IOL range of 0 mA to 12 mA
90% Commutation Volt 0.25 \% P IOH = I0L =12 mA, VCOM = 2.0 V, measure IOL reference at
age Vpurx = —1.0 V, measure IOL current at Vpurx = 1.75 V, ensure > 90%
of reference current
IOH
Maximum Sink Current | 12 mA D
Uncalibrated Offset —-600.0 +100 +600.0 | pA P IOL=0mA, VCOM =15V, Vpurx = 3.0 V, IOH offset calculated
from the calibration points of 1 mAand 11 mA
Uncalibrated Gain =12 +4 +12 % P IOL =0 mA, VCOM = 1.5V, Vpurx = 3.0 V, IOH gain calculated
from the calibration points of 1 mAand 11 mA
Resolution 1.5 2 HA Pe IOL =0mA, VCOM =15V, Vpurx = 3.0 V, after two-point
gain/offset calibration; range/number of DAC bits as measured at the
calibration points of 1 mA and 11 mA
DNL +3.0 HA Cr IOL =0mA, VCOM =15V, Vpurx = 3.0 V, after two-point
gain/offset calibration
INL -80 +20 +80 HA P IOL =0mA, VCOM =15V, Vpurx = 3.0 V, after two-point gain/
offset calibration; measured over IOH range of 0 mA to 12 mA
90% Commutation 0.25 \% P IOH = IOL =12 mA, VCOM = 2.0 V, measure I0OH reference at
Voltage Vourx = 5.0 V, measure IOH current at Vpyurx = 2.25 V, ensure > 90%
of reference current
Output Current Tempco +1.5 A/ | Cr Measured at calibration points
C
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Test
Parameter Min Typ Max Unit Level | Conditions/Comments
AC SPECIFICATIONS Load active on, unless otherwise noted
Dynamic Performance
Propagation Delay, Load 7.3 ns Cs Toggle RCV, DUTX terminated 50 Q to GND, IOH = IOL = 12 mA,
Active On to Load Active VH=VL=0V,VCOM =+1.25V for IOL and VCOM =-1.25V
Off; for IOH; measured from 50% point of RCVxP — RCVxN to 90%
50%, 90% point of final output, repeat for drive low and high
Propagation Delay, Load 10.3 ns Cs Toggle RCV, DUTxX terminated 50 Q to GND, IOH = IOL = 12 mA,
Active Off to Load Active VH=VL=0V,VCOM = +1.25V for IOL and VCOM =-1.25V
On; for IOH; measured from 50% point of RCVXP — RCVxN to 90%
50%, 90% point of final output, repeat for drive low and high
Propagation Delay Matching 3.0 ns Cs Toggle RCV, DUTx terminated 50 Q to GND, IOH = IOL = 12 mA,
VH=VL=0V, VCOM =+1.25V for IOL and VCOM =-1.25V
for I0H; active on vs. active off, repeat for drive low and high
Load Spike 190 mV Cs Toggle RCV, DUTx terminated 50 Q to GND, IOH = IOL = 0 mA,
VH=VL=0V,VCOM =+1.25V for IOL and VCOM =-1.25V
for 10H; repeat for drive low and high
Settling Time to 90% 1.9 ns Cs Toggle RCV, DUTx terminated 50 Q to GND, IOH = IOL = 12 mA,
VH=VL=0V, VCOM = +1.25V for IOL and VCOM =-1.25V for
I0H; measured at 90% of final value

PMU
FV=EE7 +—A, MV=BEHE. FI=EiR7+—A, MI=ERHIE, FN=74+—27%L,
=1.
Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
FORCE VOL TAGE (FV)
Current Range A +32 mA D
Current Range B +2 mA D
Current Range C +200 HA D
Current Range D +20 HA D
Current Range E +2 HA D
Force Input Voltage Range at -15 +6.0 |V D
Output for All Ranges
Force Voltage Uncalibrated -100 £25 +100 | mV P PMU enabled, FV, Range C, PE disabled, error measured at
Accuracy for Range C calibration points of 0.0 V and 5.0 V
Force Voltage Uncalibrated +25 mvV Cr PMU enabled, FV, PE disabled, error measured at calibration
Accuracy for All Ranges points of 0.0 V and 5.0 V; repeat for each PMU current range
Force Voltage Offset Tempco +25 pv/°C Cr Measured at calibration points for each PMU current range
for All Ranges
Force Voltage Gain Tempco +10 ppm/°C | Cr Measured at calibration points for each PMU current range
for All Ranges
Forced Voltage INL -7 +2 +7 mV P PMU enabled, FV, Range C, PE disabled, after two-point gain/offset
calibration; measured over output range of —1.5 V to +6.0 V
Force Voltage Compliance vs. PMU enabled, FV, PE disabled, force —1.5 V, measure voltage
Current Load while PMU sinking zero and full-scale current; measure AV;
force 6.0 V, measure voltage while PMU sourcing zero and full-
scale current; measure AV; repeat for each PMU current range
Range A +4 mV Cr
Range B to Range E +1 mV Cr
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Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
Current Limit, Source, and Sink
Range A 108 140 180 %FS P PMU enabled, FV, PE disabled; sink: force 2.5 V, short DUTx
to 6.0 V; source: force 2.5 V, short DUTx to —1.0 V; Range A
FS =32 mA, 108% FS =35 mA, 180% FS = 58 mA
Range B to Range E 120 145 180 %FS P PMU enabled, FV, PE disabled; sink: force 2.5 V, short DUTx
to 6.0 V; source: force 2.5 V, short DUTx to —1.0 V; repeat for
each PMU current range; example: Range B FS =2 mA, 120 %
FS=2.4mA, 180% FS = 3.6 mA
DUTGND Voltage Accuracy =7 +1 +7 mV P Over £0.1 V range; measured at end points of FV functional
range
MEASURE CURRENT (M) Vpurx externally forced to 0.0V, unless otherwise specified,
ideal MEASOUT transfer functions: V weasouro [V] =
(Imeasouror x 5/FSR) + 2.5 + Vpureno 1(Vmeasoutor) [A] =
(Vmeasoutor — Vbutenp — 2.5) X FSR/5
Measure Current, Pin DUTX -15 +6.0 \Y D
Voltage Range for All Ranges
Measure Current Uncalibrated
Accuracy
Range A +500 A Cr PMU enabled, FIMI, Range A, PE disabled, error at calibration
points —25 mA and +25 mA, error = (I(Vmeasoutor) — Ioutx)
Range B -400 3.0 +400 | pA P PMU enabled, FIMI, Range B, PE disabled, error at calibration
points —1.6 mA and +1.6 mA, error = (I(Vmeasouto1) — Iputx)
Range C +2.00 A Cr PMU enabled, FIMI, PE disabled, error at calibration points of
+80% FS, error = (I(VMEASOUTOI)l - IDUTX)
Range D +0.30 A Cr PMU enabled, FIMI, PE disabled, error at calibration points of
+80% FS, error = (I(Vmeasoutor) — Iputx)
Range E +0.08 HA Cr PMU enabled, FIMI, PE disabled, error at calibration points of
+80% FS, error = (I(VMEASOUT01) - IDUTX)
Measure Current Offset Tempco
Range A +2 HA/°C Cr Measured at calibration points
Range B +25 nA/°C Cr Measured at calibration points
Range C +5 nA/°C Cr Measured at calibration points
Range D and Range E +1 nA/°C Cr Measured at calibration points
Measure Current Gain Error,
Nominal Gain =1
Range A +2.5 % Cr PMU enabled, FIMI, PE disabled, gain error from calibration
points +80% FS
Range B -20 +2 +20 % P PMU enabled, FIMI, Range B, PE disabled, gain error from
calibration points £1.6 mA
Range C to Range E +4 % Cr PMU enabled, FIMI, PE disabled, gain error from calibration
points +80% FS
Measure Current Gain Tempco Measured at calibration points
Range A +300 ppm/°C | Cr
Range B to Range E +50 ppm/°C | Cr
Measure Current INL
Range A +0.05 %FSR Cr PMU enabled, FIMI, Range A, PE disabled, after two-point
gain/offset calibration, measured over FSR output of =32 mA to
+32 mA
Range B -0.02 +0.02 | %FSR P PMU enabled, FIM,| Range B, PE disabled, after two-point gain/
offset calibration measured over FSR output of =2 mA to +2 mA
Range B to Range E +0.01 %FSR Cr PMU enabled, FIMI, PE disabled, after two-point gain/offset
calibration; measured over FSR output
FVMI DUT Pin Voltage -0.01 +0.01 | %FSR/ | P PMU enabled, FVMI, Range B, PE disabled, force —1 V and +5
Rejection \% V into load of 1 mA; measure Al reported at MEASOUTO1
DUTGND Voltage Accuracy +2.5 mV Cr Over 0.1 V range; measured at end points of M1 functional range
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Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
FORCE CURRENT (FI) Vourx externally forced to 0.0V, unless otherwise specified,
ideal force current transfer function: Irorce = (PMUDAC — 2.5) x
(FSR/5)
Force Current, DUTx Pin -15 +6.0 |V D
Voltage Range for All Ranges
Force Current Uncalibrated
Accuracy
Range A -50 05 +5.0 | mA P PMU enabled, FIMI, Range A, PE disabled, error at calibration
points of =25 mA and +25 mA
Range B —-400 #40 +400 | pA P PMU enabled, FIMI, Range B, PE disabled, error at calibration
points of —1.6 mA and 1.6 mA
Range C —40 +4 +40 HA P PMU enabled, FIMI, Range C, PE disabled, error at calibration
points of +80% FS
Range D -4 +0.4 +4 HA P PMU enabled, FIMI, Range D, PE disabled, error at calibration
points of +80% FS
Range E —400 %75 +400 | nA P PMU enabled, FIMI, Range E, PE disabled, error at calibration
points of +80% FS
Force Current Offset Tempco
Range A +1 HA/°C Cr Measured at calibration points
Range B +80 nA/°C Cr Measured at calibration points
Range C to Range E +4 nA/°C Cr Measured at calibration points
Forced Current Gain Error, —20 +4 +20 % P PMU enabled, FIMI, PE disabled, gain error from calibration
Nominal Gain =1 points of +80% FS
Forced Current Gain Tempco Measured at calibration points
Range A =500 ppm/°C | Cr
Range B to Range E +75 ppm/°C | Cr
Force Current INL
Range A -0.3 +0.05 +0.3 %FSR P PMU enabled, FIMI, Range A, PE disabled, after two-point
gain/offset calibration; measured over FSR output of =32 mA to
+32 mA
Range B to Range E -0.2 +0.015 +0.2 %FSR P PMU enabled, FIMI, PE disabled, after two-point gain/offset
calibration; measured over FSR output
Force Current Compliance vs. PMU enabled, FIMV, PE disabled; force positive full-scale
Voltage Load current driving —1.5 V and +6.0 V, measure Al @ DUTX pin;
force negative full-scale current driving —1.5 V and +6.0 V,
measure Al @ DUTX pin
Range A to Range D —-0.6 +0.06 +0.6 %FSR P
Range E -1.0 +0.1 +1.0 %FSR P
MEASURE VOLTAGE
Measure Voltage Range -15 +6.0 \Y D
Measure Voltage Uncalibrated -25 +2.0 +25 mV P PMU enabled, FVMV, Range B, PE disabled, error at calibration
Accuracy points 0 VV and 5 V, error = (Vmeasoutor — Vourx)
Measure Voltage Offset Tempco +10 pv/°C Cr Measured at calibration points
Measure Voltage Gain Error -2 +0.01 +2 % P PMU enabled, FVYMV, Range B, PE disabled, gain error from
calibration points 0 VV and 5 V
Measure Voltage Gain Tempco 25 ppm/°C | Cr Measured at calibration points
Measure Voltage INL -7 +1 +7 mV P PMU enabled, FVYMV, Range B, PE disabled, after two-point
gain/offset calibration; measured over output range of —1.5 V to
+6.0V
Rejection of Measure V' vs. lIpyrx | —1.5 +0.1 +1.5 mV P PMU enabled, FVYMV, Range D, PE disabled, force 0 V into
load of —10 pA and +10 pA; measure AV reported at
MEASOUTO1
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Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
MEASOUTO01 DC
CHARACTERISTICS
MEASOUTO1 Voltage Range -15 +6.0 |V D
DC Output Current 4 mA D
MEASOUTO01 Pin Output 25 200 Q P PMU enabled, FVMV, PE disabled; source resistance: PMU
Impedance force 6.0 V and load with 0 mA and 4 mA; sink resistance: PMU
force —1.5 V and load with 0 mA and —4 mA; resistance =
AV/Al at MEASOUTO1 pin
Output Leakage Current when -1 +1 HA P Tested at —1.5 Vand +6.0 V
Tristated
Output Short-Circuit Current -25 +25 mA P PMU enabled, FVMV, PE disabled; source: PMU force +6.0 V,
short MEASOUTO1 to —1.5 V; sink: PMU force —1.5 V, short
MEASOUTO1 to +6.0 V
VOLTAGE CLAMPS
Low Clamp Range (VCL) -15 +40 |V D
High Clamp Range (VCH) 0.0 6.0 \Y D
Positive Clamp Voltage Droop -300 +10 +300 | mV P PMU enabled, FIMI, Range A, PE disabled, PMU clamps
enabled, VCH =5 V,VCL = -1V, PMU force 2 mA and 32 mA
into open; AV seen at DUTX pin
Negative Clamp Voltage Droop -300 -10 +300 | mV P PMU enabled, FIMI, Range A, PE disabled, PMU clamps
enabled, VCH=5 V,VCL =-1V, PMU force —2 mA and —32
mA into open; AV seen at DUTX pin
Uncalibrated Accuracy —-250 +100 +250 | mV P PMU enabled, FIMI, Range B, PE disabled, PMU clamps enabled,
PMU force +1 mA into open; VCH errors at calibration points 0
V and 5 V; VCL errors at the calibration points 0 V and 4 V
INL =70 +5 +70 mV P PMU enabled, FIMI, Range B, PE disabled, PMU clamps enabled,
PMU force +1 mA into open; after two-point gain/offset
calibration; measured over PMU clamp range
DUTGND Voltage Accuracy +1 mV Cr Over +0.1 V range; measured at end points of PMU clamp
functional range
SETTLING/SWITCHING TIMES SCAP =330 pF, FFCAP = 220 pF
Voltage Force Settling Time to PMU enabled, FV, PE disabled, program PMUDAC steps of
0.1% of Final Value: 500 mV and 5.0 V; simulation of worst case, 2000 pF load,
PMUDAC step of 5.0 V
Range A, 200 pF and 15 ps S
2000 pF Load
Range B, 200 pF and 20 ps S
2000 pF Load
Range C, 200 pF and 124 ps S
2000 pF Load
Range D, 200 pF and 1015 ps S
2000 pF Load
Range E, 200 pF and 3455 ps S
2000 pF Load
Voltage Force Settling Time to PMU enabled, FV, PE disabled, start with PMUDAC
1.0% of Final Value: programmed to 0.0 V, program PMUDAC to 500 mV
Range A, 200 pF and 14 ps Cs
2000 pF Load
Range B, 200 pF and 14 ps Cs
2000 pF Load
Range C, 200 pF and 14 ps Cs
2000 pF Load
Range D, 200 pF Load 45 Ms Cs
Range D, 2000 pF Load 45 Ms Cs
Range E, 200 pF Load 45 Ms Cs
Range E, 2000 pF Load 225 Ms Cs
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Test
Parameter Min Typ Max | Unit Level | Conditions/Comments
Voltage Force Settling Time to PMU enabled, FV, PE disabled, start with PMUDAC
1.0% of Final Value: programmed to 0.0 V, program PMUDAC to0 5.0 V
Range A, 200 pF and 4.0 us Cs
2000 pF Load
Range B, 200 pF Load 4.2 ps Cs
Range B, 2000 pF Load 4.2 ps Cs
Range C, 200 pF Load 5.8 ps Cs
Range C, 2000 pF Load 19 ps Cs
Range D, 200 pF Load 50 ps Cs
Range D, 2000 pF Load 210 ps Cs
Range E, 200 pF Load 360 ps Cs
Range E, 2000 pF Load 610 ps Cs
Current Force Settling Time to PMU enabled, FI, PE disabled, start with PMUDAC
0.1% of Final Value programmed to O current, program PMUDAC to FS current
Range A, 200 pF in Parallel 8.2 ps S
with 120 Q
Range B, 200 pF in Parallel 9.4 ps S
with 1.5 kQ
Range C, 200 pF in Parallel 30 s S
with 15.0 kQ
Range D, 200 pF in Parallel 281 ps S
with 150 kQ
Range E, 200 pF in Parallel 2668 Ms S
with 1.5 MQ
Current Force Settling Time to PMU enabled, Fl, PE disabled, start with PMUDAC
1.0% of Final Value: programmed to O current, program PMUDAC to FS current
Range A, 200 pF in Parallel 4.2 Hs Cs
with 120 Q
Range B, 200 pF in Parallel 43 us Cs
with 1.5 kQ
Range C, 200 pF in Parallel 8.1 us Cs
with 15.0 kQ
Range D, 200 pF in Parallel 205 us Cs
with 150 kQ
Range E, 200 pF in Parallel 505 us Cs
with 1.5 MQ
INTERACTION AND
CROSSTALK
Measure Voltage Channel-to- +0.125 %FSR | Cr PMU enabled, FIMV, PE disabled, Range B, forcing 0 mA into
Channel Crosstalk 0 V load; other channel: Range A, forcing a step of 0 mAto 25 mA
into 0 V load; report AV of MEASOUTO1 pin under test;
0.125% x 8.0 V = 10 mV
Measure Current Channel-to- +0.01 %FSR | Cr PMU enabled, FVMI, PE disabled, Range E, forcing 0 V into
Channel Crosstalk 0 mA current load; other channel: Range E, forcing a step of 0 VV
to5 Vinto 0 mA current load; report AV of MEASOUTO1 pin
under test; 0.01% x 5.0 V =0.5 mV
5} ERER HH (PMUS_CHx)
% 8.
Test
Parameter Min Typ Max Unit Level | Conditions/Comments
EXTERNAL SENSE (PMUS_CHX)
Voltage Range -15 +6.0 \Y D
Input Leakage Current -20 +20 nA P Tested at —1.5 Vand +6.0 V
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DUTGND A A1
=0
Test
Parameter Min Typ Max Unit Level | Conditions/Comments
DUTGND INPUT
Input VVoltage Range, Referenced to GND | —0.1 +0.1 \% D
Input Bias Current 1 100 HA P Tested at —100 mV and +100 mV
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DTN - RYIJISN A E2—T—R

% 10.
Ty Test
Parameter Min p Max Unit Level | Conditions/Comments
SERIAL PERIPHERAL
INTERFACE
Serial Input Logic High 1.8 Vee \Y Pe
Serial Input Logic Low 0 0.7 \% Pe
Input Bias Current -10 1 +10 HA P Tested at 0.0 Vand 3.3V
SCLK Clock Rate 50 MHz Pe
SCLK Pulse Width 9 ns Cr
SCLK Crosstalk on DUT 8 mV Cs PE disabled, PMU FV enabled and forcing 0 V
X Pin
Serial Output Logic High | Vcc — 0. Vee \% Pe Sourcing 2 mA
4
Serial Output Logic Low | 0 0.8 \Y Pe Sinking 2 mA
Update Time 10 us D Maximum delay time required for the part to enter a stable state after a
serial bus command is loaded
HVOUT F3 4/
= 11
Test
Parameter Min Typ Max Unit Level Conditions/Comments
VHH BUFFER VHH = (VT +1V) x 2+ DUTGND
Voltage Range 59 Vpus—3. | V D VeLus = 16.75 V nominal; in this condition, Vwvour max =
25 135V
Output High 13.5 \% P VHH mode enabled, RCV active, VHH level = full scale,
sourcing 15 mA
Output Low 59 \% P VHH mode enabled, RCV active, VHH level = zero scale,
sinking 15 mA
Accuracy Uncalibrated -500 +£100 +500 mV P VHH mode enabled, RCV active, Vnvour error measured at
the calibration points of 7 V and 12 V
Offset Tempco 1 mV/°C | Cr Measured at calibration points
Resolution 1.21 15 mV Pe VHH mode enabled, RCV active, after two-point gain/offset
calibration; range/number of DAC bits as measured at the
calibration points of 7 V and 12 V
INL -30 +15 +30 mV P VHH mode enabled, RCV active, after two-point gain/offset
calibration; measured over VHH range of 5.9 V to 13.5 V
DUTGND Voltage Accuracy +1 mV Cr Over +0.1 V range; measured at end points of VHH
functional range
Output Resistance 1 10 Q P VHH mode enabled, RCV active, source: VHH =10.0 V,
lhvour= 0 mA and 15 mA,; sink: VHH =6.5 V, lnvout = 0
mA and —15 mA; AV/AIL
DC Output Current Limit 60 100 mA P VHH mode enabled, RCV active, VHH = 10.0 V, short
Source HVOUT pin to 5.9 V, measure current
DC Output Current Limit Sink | =100 -60 mA P VHH mode enabled, RCV active, VHH = 6.5 V, short
HVOUT pin to 14.1 V, measure current
Rise Time (From VL or VH to 200 ns Cs VHH mode enabled, toggle RCV, VHH =13.5V, VL = VH
VHH) =3.0V; 20% to 80%, for DATA = high and DATA = low
Fall Time (From VHH to VL 26 ns Cs VHH mode enabled, toggle RCV, VHH =13.5V, VL = VH
or VH) =3.0V; 20% to 80%, for DATA = high and DATA = low
Preshoot, Overshoot, and +125 mV Cs VHH mode enabled, toggle RCV, VHH =13.5V, VL = VH
Undershoot =3.0 V; for DATA = high and DATA = low
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Test
Parameter Min Typ Max Unit Level Conditions/Comments
VL/VH BUFFER
Voltage Range 0.1 +6.0 \ D
Accuracy Uncalibrated -500 +100  +500 mv P VHH mode enabled, RCV inactive, error measured at the
calibration points 0 V and 5 V
Offset Tempco 1 mV/°C | Cr Measured at calibration points
Resolution 0.61 0.75 mV Pe VHH mode enabled, RCV inactive, after two-point
gain/offset calibration; range/number of DAC bits as
measured at the calibration points 0 V and 5 V
INL —-20 +4 +20 mv P VHH mode enabled, RCV inactive, after two-point
gain/offset calibration; measured over range of —0.1 V to
+6.0 V
DUTGND Voltage Accuracy +2 mV Cr Over +0.1 V range; measured at end points of VH and VL,
functional range
Output Resistance 46 48 50 Q P VHH mode enabled, RCV inactive, source: VH =3.0 V,
luvour =1 mA and 50 mA,; sink: VL =2.0 V, luvour = —1
mA and —50 mA; AV/AI
DC Output Current Limit 60 100 mA P VHH mode enabled, RCV inactive, VH = 6.0 V, short
Source HVOUT pin to —0.1 V, DATA high, measure current
DC Output Current Limit Sink | =100 -60 mA P VHH mode enabled, RCV inactive, VL = —0.1 V, short
HVOUT pin to 6.0 V, DATA low, measure current
Rise Time (VL to VH) 10.0 ns Cs VHH mode enabled, RCV inactive, VL =0.0V,VH=3.0V,
toggle DATA,; 20% to 80%
Fall Time (VH to VL) 11.3 ns Cs VHH mode enabled, RCV inactive, VL=0.0V,VH=3.0V,
toggle DATA,; 20% to 80%
Preshoot, Overshoot, and +54 mV Cs VHH mode enabled, RCV inactive, VL=0.0V,VH=3.0V,
Undershoot toggle DATA
BEERHIFOVD)
* 12.
Test
Parameter Min Typ Max Unit Level Conditions/Comments
DC CHARACTERISTICS
Programmable Voltage Range -3.0 +7.0 \% D
Accuracy Uncalibrated —200 +200 mV P OVD offset errors measured at programmed levels of +7.0 V
and —3.0 V
Hysteresis 112 mV Cs
LOGIC OUTPUT
CHARACTERISTICS
Off State Leakage 10 1000 nA P Disable OVD alarm, apply 3.3 V to OVD pin, measure
leakage current
Max On Voltage @ 100 pA 0.2 0.7 \Y P Activate alarm, force 100 pA into OVD pin, measure active
alarm voltage
Propagation Delay 1.6 us Cs For OVD high: DUTx =0V to 6 V swing, OVD high=3.0 V,
OVD low =-3.0 V; for OVD low: DUTx=0V to6 V
swing, OVD high=7.0V, OVD low=3.0 V
16 Ev F DACE=4—-TIALFTILIY
% 13.
Test
Parameter Min Typ Max Unit Level Conditions/Comments
DC CHARACTERISTICS
Programmable Voltage Range -2.5 +7.5 \% D
Output Resistance 16 kQ Cr PMUDAC=0.0 V, FV,1=0, 200 pA; AV/Al
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Parameter Rating BENEHRED B . 00 = L1°CIW.,

Supply Voltages
Positive Supply Voltage (Vpp to GND) -05Vto+11.0 V = 15.8EH
Positive Vcc Supply Voltage (Vcc to GND) -05Vto+4.0V Airflow 0)a Unit
Negative Supply Voltage (Vss to GND) —6.25Vto+05V Natural Convection 33 °C/W
Supply Voltage Difference (Vpp to Vss) -1.0Vto+16.5V 1 meter per second 30 °C/W
Reference Ground (DUTGND to GND) -05Vto+05V 2 meters per second 285 oCIW
AGND to DGND -05Vto+0.5V

VPLUS Supply Voltage (VpLus to GND)
Input Voltages

-05Vto+175V

TAF - URILODERA

TE 3%

FYA L OFHEY T 2 L— 3 v & Fi,
100%D T 2 b % S,

mﬁ—ﬁ—‘x I CH4H %%ﬂho

Input Common-Mode Voltage Vss t0 Vpp D
Short-Circuit Voltage -30Vto+8.0V S
High Speed Input Voltage? 0.0 V to Ve p
High Speed Differential Input Voltage® 0.0 V to Ve P,
VREF -05Vto+5.5V

DUTX 1/O Pin Current
DCL Maximum Short-Circuit Current +140 mA

Temperature
Operating Temperature, Junction 125°C
Storage Temperature Range —65°C to +150°C

Cr TREETxY T8I 8-V a %,
Ce RNUFTHxF¥II7E2T7A4B—a &,

ESD OIE

YRL=0Q. VourdkeEis4eft. (VH, VL, VT, & Z, VCOM, 7 5>
7 E'—R),

2y —2 R=0QT? DATAXP, DATAXN, RCVxP, RCVxN,

® DATAXP~DATAXN, RCVxP, RCVxN,

‘RL=0Q, VDUTx=-3V~+8V, DCL EFHIIR, BHiEkat:,
ADATE305 [ZE A MR LT, #iEEICmz 2 N ERH D 7,

RO REREZBZ DA ML AEMZD ETNA AZE
INBIEZ 5252 E0nHV T, ZOHRTITA ML REK
DREDHEZHMETALDOTHY ., ZOLEEOBEDHIZT
T DZMEMLU ETOT A ZAEEZEDTZ LD TIEH Y T8
o T A R BRI R ERIRBIZE S & T 31 2D 1(F
FEPEIC B R 5.2 £7,

ESD (B3EWE) OELEEZZHOTVTNARXT
T, B A HEONET A ZAREE R — Rk, *ﬁ?’ﬁﬂ
SNAVEEMETSH L BH Y FT, ARG
‘ LA DR CH % ESD {%é@%m@z
LTHWETR, FAL ZAREE R F—OBE
Ao\ B S, REESUDTELD Y &
To LE#o T MRS LCRIES 2D 5
72, ESD x4 Bl THiE A # 5 o
a%x@wuifo

Rev. 0 — 20/55 —



ADATE305

EVEES I UE H#REREA

m w m [m
= > = >
o o o o
—
I a g g g 2
o, A o 9 ©
) 0O« 00 Q0 [a] O 0 0 o 0O %)
2nonkEQ0ZZpnaoZonZZAoFEngQn2
QOO 2o w20000vwo0 0o OO0 ON =00
Z2z0o >>>0>CC>>C>>CC>0>>>0 22

[10d[90][98][s7][ 96][ 95| 04][ e3][ o2][ 01][ o0][ o] [ s5][ 87][ e5][ e5][ 84][ 83][ e2] [81][ s0][ 9] [ 78][ 77][ 76]

NC (y [75] NC
NC PIN 1 zl NC
TEMPSENSE [73] HVOUT
VDD/VDD_TMPSNS 2] veLUS
scapt [5] 71] scapo
FFCAP_1B [6] [70] FFCAP_0B
vop [7] [69] voD
ovD_cH1 [8] 58] ovp_cHo
DATAIN [3] [67] DATAON
DATALP [19] 66] DATAOP
FFCAP_1A [65] FFCAP_0A
vss [12] ADATE305 E VSS
RCVIN [13] TOP VIEW 53l Revon
— (Not to Scale) F—

RCVIP 62] RCVOP
AGND [61] AGND
COMP_QL1P [16] [s0] comp_qLop
COMP_QLIN [17] [59] comp_qLoN
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NOTES
1. NC = NO CONNECT.
2. EXPOSED PAD IS CONNEC TED TO Vgs.

07280-002

M2.F B

= 16.E U #EE DA

vrES k=2 A

1 NC K, Fo T ~DEERR L,

2 NC KPgft, Fv T ~OR L,

3 TEMPSENSE TR A 0,

4 VDD/VDD_TMPSNS TR AR B +10.0 V,

5 SCAP1 PMU 22 Ef = o7 o Yl F v > /L 1 (330 pF),
6 FFCAP_1B PMUZ 4 — K73 U —FK -« a7 ok BT v 2 31 /L 1 (220 pF),
7 VDD EJF+10.0V,

8 OVD_CH1 WEEMRE 7 7 ZTHAOTF ¥ L,

9 DATAIN RS AN F=2 AJI(R)F v R 1,

10 DATALP RIA R F=B AN(E)F v v F L1,
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EUBE L5 B!

11 FFCAP_1A PMUY 4 — R7 4T — K« a7 UV AT v %L 1 (220 pF),

12 VSS EIF-5.75V,

13 RCVIN ZET—HANTIR)T ¥ 2L 1,

14 RCV1P ZRETF—H ASIE)F ¥ F V1,

15 AGND Trus e s R,

16 COMP_QL1P m—H A K 3 RL—FZHAE)F ¥ R,

17 COMP_QLIN m—H A K arRL—ZHAR)F ¥ R,

18 COMP_VTT1 AR —RERF ¥ RN

19 COMP_QH1P NAYA R 2L —2HII(E)F v 1L L,

20 COMP_QH1N INAPA R - ar AL —2 S BE)F ¥ UL

21 AGND Tras - 7700k,

22 AGND Tras - 7700k,

23 AGND Tras - 7700k,

24 NC KB, v T ~OERER L,

25 NC KB, v T ~OEERER L,

26 NC K¥ikt, v 7~k L,

27 NC Kk, v T~k L,

28 MEASOUTO01/TEMP SENSE LMY, PMUMEASOUT F ¥ > /L 0, PMU MEASOUT F v o /b 1, TR EE R/
EEMH GND Y 7 7 Lo A CH A,

29 DUTGND BT AN« FNALAD T T RELHUE

30 AGND TIars 7o r kR,

31 AGND TIars VI r kR,

32 cs SUTN e RYTz2F e f o H—T=2—A(SPI®)DF v 7 - ¥ L b,

33 DAC16_MON 16 F DACE=F— - w/LFF L7 HH 7,

34 VSS EIR-5.75 V,

35 VDD EIF+10.0 V,

36 DGND FULIN e TT TR,

37 SDOUT VUTIN e TR T T TN f A —T 2 —A(SP)DT—F H T,

38 SCLK SUTN T T T II e A HE =T 2= A(SPYD T 1 7,

39 SDIN VUTN e Tu T T TN A H—T 2 —A(SP)DT—F A,

40 VDD EIF+10.0 V,

41 vce EIF+3.3V,

42 VSS EIR-5.75 V,

43 RST SUTN XY T 2T B —T—Z(SPND Y& K,

44 AGND Trus s ovR,

45 AGND Trus s ovR,

46 AGND Trus e s 0K,

47 VREF +5VDAC U 7 7 L' > X EE,

48 VREF_GND DAC 7' 7 U v RH:HE,

49 NC KL, T 7 ~OER L,

50 NC KL, T 7 ~OFR L,

51 NC KL, T 7 ~OFER L,

52 NC KL, T 7 ~OFER L,

53 AGND Trus e rg 0K,

54 AGND Trus e rg 0K,

55 AGND Trus e rg 0K,

56 Comp_QHON NAYA R ar R —2HNHE)TF v R0,

57 Comp_QHOP NAYA R e ar R —2HIE)F ¥ R0,

58 Comp_VTTO AN —FZERF ¥ R0,

59 Comp_QLON a—HA K arXL—F2HAHRB)T ¥ R0,

60 Comp_QLOP 0=t KL —FHIE)F v 10,

61 AGND Tras e 7570k,
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EUBE =2 B!

62 RCVOP ZEF—H AS(E)F ¥ R0,

63 RCVON ZREF—HASIA)TF ¥ v F N0,

64 VSS EI-5.75V,

65 FFCAP_0A PMU 7 4 — K74 T — R« a7 38 AF ¥ 31 0 (220 pF),
66 DATAOP R AR« F—=Z ASI(E)F ¥ v F V0,
67 DATAON KT AR« F—=Z ASI(A)F ¥ v F V0,
68 OVD_CHO WEERHT 7 7T X 20,

69 VDD EIFH+10.0 V,

70 FFCAP_0B PMUZ 4 — R 74T — R« a7 94§ B F v > %/ 0 (220 pF),
71 SCAPO PMU & L= T Y855 v > %L 0 (330 pF),
72 VPLUS EJR+16.75 V,

73 HVOUT FMEE N7 A W),

74 NC Kk, v T~k L,

75 NC KB, v T ~OERER L,

76 NC KB, v T ~OEERER L,

77 NC KB, T v T ~OEERER L,

78 PMUS_CHO PMU SRR /X2 F ¢ 1L 0,

79 VSS EIF-5.75V,

80 VDD EIF+100V,

81 VSSO_0 (DRIVE) K I A S ER-B75V F v 1L 0,
82 DUTO BT AN - TRA R F 30,

83 VDDO_0 (DRIVE) RZ A SHITERF+100V F v K10,
84 AGND Trus e s R,

85 AGND Trus e s R,

86 VSS EIR-5.75 V,

87 VDD EIF+10.0 V,

88 AGND Trus e rsouR,

89 VDD EIF+10.0 V,

90 VSS EIR-5.75 V,

91 AGND Trus s ovR,

92 AGND Trus s v R,

93 VDDO_1 (DRIVE) KT A4 NHFTEFE+100V F v > R 1,
94 DUT1 BT AR« FAAL A Fx o F1,

95 VSSO_1 (DRIVE) KT A4 NHFEFR-S575VF ¥ 101,
96 VDD EIF+10.0 V,

97 VSS EIR-5.75 V,

98 PMUS_CH1 PMU SMEI I XA - Fy b 1,

99 NC Kb, v T~ L,

100 NC K¥gft, v T ~O#EkER L,

EP By N, NV Vs ICHERT D ERH Y £77,
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SPID&FiH

E - tCH
SCLK /_\—/
teL
-t 1
t cssa b tcssp
CSHA tesrn
cs
[———tcsw
> ton
tps = —
i
SDIN XDATA[15 DATA[14) 'ﬂ . M. ADDR[1] ADDR[OX
5
G
SDOUT X DO_2 asT X DO_lLASTX DO_0pasT
5
ALY

XD0_15 LASTXDO_14LAST 4 DO_13 LASTXD0_12LASTX
> tbo

67.SPID A4 2 VK

RITVUTIL - RYTISI - AV EB—TI—ADEA I VITEHK

07280-003

Symbol Parameter Min Max Unit

ten SCLK minimum high 9.0 ns

teL SCLK minimum low 9.0 ns

tesha CS assert hold 3.0 ns

tessa CS assert setup 3.0 ns

tesHp CS deassert hold 3.0 ns

tessp CS deassert setup 3.0 ns

ton SDIN hold 3.0 ns

tos SDIN setup 3.0 ns

too SDOUT Data Out 15.0 ns

tesw CS minimum between assertions® 2 SCLK cycles
CS minimum directly after a read request 3 SCLK cycles

teste Minimum delay after CS is deasserted before SCLK can be stopped (not | 16 SCLK cycles
shown in Figure 67); this allows any internal operations to complete

YHAMLT =% SPI Y7 NUYRFICHET D010, FAl LEROBICRD R A 2 L ZBINT 2 0%ERH Y £,

Rev. 0
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KI8FvyURIL-ELYH

SPI FEEDER
X o R Cha | Cha
SPI L, BMEICIG U CRIZRY — REZETHI LN TEET, nnel | nnel
Z<OHAH. 24y hOTU—FK, 16 By hOTF—% 2ty b 1 0 Channel Selected
DFxrpxn-kLZ M 1LEYFD RWELZ M, 5EY | 0 0 NOP (no channel selected, no register changes)
DT FLADLEK S ET, 0 1 Channel 0 selected
EIZR U C, 74 &2ELTHIENTE, HAHLEET 1 0 Channel 1 selected
EFEELER A, 1 1 Channel 0 and Channel 1 selected
& 19RW DEE
R/W Description
0 Current register specified by address shifts out of SDOUT
on next shift operation
1 Current data is written to the register specified by address

and channel select

#1166 Ey FEERAH
16 £y bOF =X %& LY RAZ ET21L DAC ~#E &AL, KM MSBIZEM, 72 21E, By P15 Ly M 14 ZEHL, Ey b 13~
v 0% 14 &> | DAC T,

07280-004

| DATA[15:0] | CH[1:0] | RIW | ADDRI[4:0]

X 68.16 £ v hEEAH

Bl2:14Ey FEERAH
14y b+ F—X D DAC ~DEXiAL,

07280-005

DATA[13:0] | CH[1:0] | RIW | ADDRI[4:0]

X 69.14 Ew hEZAH

fl3a:2Ey FEERAH
2y b T—=HD2E Y b LYAZADEEZIAR,

07280-006

DATA[1:0] | CH[1:0] | RIW | ADDR[4:0]

K702 Ev hEZAH

Bl3b: 2y FRERAH
2EY R TFT—=HZD2E Y b LYV RZA~ADEXAL, By F1I5~Ey F2ZEHL, By F1~Ey F0Z LIV RAZTHEA,

07280-007

| DATA[15:0] | CH[1:0] | RIW | ADDR([4:0]

K71.2Ey NEZAH

Bl 4.5 A H LER
A LESR &2 278 H O (NOP b AIRE) TF — & & Hi 77,

CH[1:0] |RW=0 ADDR([4:0]

DATA[15:0] CH[1:0] RIW ADDR[4:0]

07280-008

T2 5 A H LEK
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EEAHEE

cs |
INPUT

)

s L

¢

A

Uy Uyyyn

L

JEERENE

UL

SDIN DATA[15] | DATA[14] ] DATA[13]
INPUT,

DATA[2]] DATA[]] DATA[0]] CH[1] | CH[O] R/W ] ADDR[4] | ADDR[3] ADDR[Z]XADDR[I] ADDR[0]

X

0

1

2

|13|14|15|16|l7|18

19 20

22

23|24|25|

SDOUT
OUTPUT

)]

X

NOTES
1L RW=1
2. X =DON’T CARE.

Cs |
INPUT

LIS I

73.16 E k SPIOEZEAH

07280-009

s LT L L

yyuyuyL

SDIN DATA[1]} DATA[O][ CH[1]
INPUT

CH[O0]

RIW

ADDR[4]} ADDR([3]J ADDR[2] | ADDR[1]} ADDR[0]

T [z 5 [« s[5 7 [ [ =]

SDOUT
OUTPUT

NOTES
1LRW=1
2. X=DON’T CARE.
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S L BhiE

By hOF—=F% V7 PANLTHNCHES N T —2 % ) —
Ry 7T HMBERD Y ET, HOVIAZIIHT HEZIARI

FLHMLEET 2 27— U bR 28ETT, £, U— K2 FEAH LBAEDEZ AT, ZOFEAHLIZ NOP 7 FL A& )
LT MADESN, R LBL U R 2R EESNET, CSIE ZLEBRTEES, BEZHM LTS T 2720, A NTOREA
3sny s YA IAMHT 77 1 TSN, 2FBBAOT— KR HLIZIENOP 7 R LA &2 2 L& B LET

VT RMADENT, U=y - F=2RImEnEY, o BEY hEVEWLYRZEFGAETE, 16 By k- U—FIC
D2FEEDOT — RIL, BIOBIEEIINOP 7 KL RE$HZ & T HEDIC M E Y Mo e NEEDiAEnET,

WTEET, MOBENRT 7 FATTEh5EE, Pe<Ltd 8

Cs |
INPUT

))

| | y)

s L L

1L

[(¢§

)

«

JEgEgipigipipininipinininin

[(¢ 1{¢
|§gﬂ¥ READ INSTRUCTION X X X N NOP X
« «
T [ I T T [ [T T [ T T [ T 1 ]
CER%B¥ N X X N READ DATA X X
| | | [ | | | | | | | I | | | | | | o
NOTES %
5

1. X=DON’'T CARE.

Cs |
INPUT

)

B 75.SPI & H L O E

SCLK
INPUT

L

1{¢

1L

yyyyyyuyuy oL

)
«

”\ISFPJ_IN_ DATA[15:0], VALUE IS A DON’T CARE cHial | cHiop | rw  {ADDRI4] f ADDR(3] ADDR[Z]XADDR[I] ADDRI0] X
J)
0 1 2 (; 13 14 15 16 17 18 19 20 21 22 23 24 25
SDOUT h N
ouTPUT N
1(¢ ~
NOTES g

1. X=DON’'T CARE.

cs |
INPUT

)

X 76.SPI DA H L—FtdH L Bk D

s [T L

(¢

JENEpEpEpEnEnE UL

)

I,\i‘?&ﬁ DATA[15:0], VALl‘)J‘!E IS A DON'T CARE cHia) | cHo | rw= 1\ ADDR[4:0] = 0x00 (NOP) X
2 | ; | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 |

[ o] 1]
SDOUT X X
RDATA[15] N RDATA[14]

OUTPUT x | | |‘)‘)

XRDATA[Z]XPDATA[l]XRDATA[O]X X
| |

NOTES

1. RDATA IS THE REGISTER VALUE BEING READ.

2. X =DON’T CARE.

Rev. 0
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ZipTEET, Uy NEWERBIMAT S & X3, Fh 100 ns
)ty FBifE BRSTE L 2397 75 4 712 L, CSE' v % f/h SCLK O 2 # A
ADATE305 ([ZI3 RO U & v MEREARH Y £4, ADATE305 IMHHT 7T 4 TILLET

1L, RSTE U & {E-CH 20 ICRTT 744 MAICY Y FT5

100ns
MINIMUM

RST l |

& | |

SCLK I I I

07280-014

MINIMUM OF TWO SCLK EDGES AFTER ASSERTING RST BEFORE RESUMING NORMAL OPERATION.

78.) v hEME
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LORE -3 7T

ADDR[4:0]E v ME, TF—X DEEZALNEG L 72D ADATE3NS DF 4 AT F—a « LYVRAZERELET,

F£20.L T XEDOREIR

DATA[15:0] CHJ1:0] R/W ADDRJ4:0] Register Selected Reset State
N/A N/A N/A 0x00 NOP N/A
DATA[13:0] CH[1:0] RIW 0x01 VH DAC level 4096d
DATA[13:0] CH[1:0] RIW 0x02 VL DAC level 4096d
DATA[13:0] CH[1:0] R/W 0x03 VT/VCOM DAC level 4096d
DATA[13:0] CH[1:0] RIW 0x04 VOL DAC level 4096d
DATA[13:0] CH[1:0] RIW 0x05 VOH DAC level 4096d
DATA[13:0] CH[1:0] RIW 0x06 VCH DAC level 4096d
DATA[13:0] CHI1:0] RIW 0x07 VCL DAC level 4096d
DATA[13:0] CH[1:0] R/W 0x08 V/(IOH ) DAC level 4096d
DATA[13:0] CH[1:0] R/W 0x09 V(IOL ) DAC level 4096d
DATA[13:0] CHI1] RIW O0x0A OVD high level 4096d
DATA[13:0] CHIO0] RIW O0x0A OVD low level 4096d
DATA[15:0] CHI1:0] RIW 0x0B PMUDAC level 16384d
DATA[2:0] CH[1:0] RIW 0x0C PE/PMU enable 000b
DATA[2:0] CHI1:0] RIW 0x0D Channel state 000b
DATA[9:0] CHI1:0] RIW Ox0E PMU state od
DATA[2:0] CHI1:0] RIW OxOF PMU measure enable 000b
DATA[0] CHI1:0] RIW 0x10 Differential comparator enable 0b
DATA[1:0] CHI1:0] RIW 0x11 16-hit DAC monitor 00b
DATA[1:0] CHI1:0] RIW 0x12 OVD_CHx alarm mask 01b
DATA[2:0] CH[1:0] R 0x13 OVD_CHpx alarm state N/A
N/A N/A N/A 0x14 to Ox1F Reserved N/A
PNIA IR S 7 LA EIR L £,
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LY R 5 Dt

% 21.PE/PMU - & — 7 JL(ADDR[4:0] = 0XOC)

Bit Name

Description

DATA[2] PMU enable

0 = disable PMU force output and clamps, place PMU in MV mode
1 = enable PMU force output
When set to 0, the PMU state bits are ignored, except for PMU sense path (Data[7])

DATA[1] Force VT

0 = normal driver operation
1 = force driver to V1
See Table 29 for complete functionality of this bit

DATA[0] PE disable

0 = enable driver functions
1 = disable driver (low leakage)
See Table 29 for complete functionality of this bit

% 22.F v > % JLIRRE(ADDR[4:0] = 0x0D)

Bit Name

Description

DATA[2] HV mode select

0 = HV driver in low impedance.
1 =enable HV driver.

This bit affects Channel 0 only. Ensure that the Channel 0 bit in SPI write is active.
Channel 1 bit in SPI write is don’t care.

DATA[1] Load enable

0 = disable load.
1 = enable load.
See Table 29 for complete functionality of this bit.

DATA[0] Driver high-Z or VT

0 = enable Driver high-Z function.
1 =enable Driver VTERM function.
See Table 29 for complete functionality of this bit.

% 23.PMU £ 8&(ADDR[4:0] = OX0E)™ 2

Bit Name

Description

DATA[9:8] PMU input selection

00 = VpuTenp (calibrated for 0.0 V voltage reference)
01 =2.5V + Vpyrenp (calibrated for 0.0 A current reference)
1X =PMUDAC

DATA[7] PMU sense path 0 = internal sense
1 = external sense
DATA[6] Reserved
DATA[5] PMU clamp enable 0 = disable clamps
1 = enable clamps
DATA[4] PMU measure voltage or current 0 = measure voltage mode
1 = measure current mode
DATAJ3] PMU force voltage or current 0 = force voltage mode

1 = force current mode

DATA[2:0] PMU range

0XX =2 pA range
100 = 20 pA range
101 =200 pA range
110 = 2 mA range
111 = 32 mA range

! ADDR[4:0] = 0XOC D¥3&, PMU A X —7 L » £ NDATAR]) =0, PMU 7 +—RA L 7 T FI3F 4 A=—7 4, PMUITEEREE— N, PMU
State DATA[9:8] & DATA[6:0liZEHL, DATA[7] PMU i i/ S X DA%,

2 X =don’t care.

Rev. 0
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3 24.PMU I 4 % — 7 JL(ADDR[4:0] = OXOF)*

Bit Name Description

DATA[2:1] MEASOUTO1 select 00 = PMU MEASOUT Channel 0
01 = PMU MEASOUT Channel 1
10 = Temp sensor ground reference
11 = Temp sensor

DATA[0] MEASOUTO1 output enable 0 =MEASOUTOL1 is tristated

1=MEASOUTOL1 is enabled

POPRD CHILO By FR 1D & X, ZOLYRZOFHEREEMTONET,

+ 25.%8 1 /8L—4 - A *— 7 JL(ADDR[4:0] = 0x10)"

Bit

Name

Description

DATA[0]

Differential Comparator Enable

0 = differential comparator is disabled; the Channel 0 normal window comparator
(NWC) outputs are located on Channel 0

1 = differential comparator is enabled; the differential comparator outputs are located on
Channel 0

PR CHL0 By PR 1D EE, ZOLPRAZOHEREENTORET,

% 26.DAC16_MON (16 £ + DAC E =4 —) (ADDR[4:0] = 0x11)*

Bit Name Description

DATA[1] 16-Bit DAC mux enable 0 = 16-bit DAC mux is tristated
1 = 16-bit DAC mux is enabled

DATAJ[0] 16-Bit DAC mux select 0 = 16-bit DAC Channel 0

1 = 16-bit DAC Channel 1

PNFRsO CHIL0 By PR 1D EE, ZOLPRAFZOHEREE N TORET,

% 27.0VD_CHx 7 5 — L - ¥ X %7 (ADDR[4:0] = 0x12)

Bit Name Description

DATA[1] PMU mask 0 = disable PMU alarm flag
1 = enable PMU alarm flag

DATAJ[0] OVD mask 0 = disable OVD alarm flag

1 =enable OVD alarm flag

% 28.0VD_CHx 7 5 — LR E(ADDRI[4:0] = 0x13)*

Bit Name Description
DATA[2] PMU clamp flag 0 = PMU is not clamped
1 =PMU is clamped
DATA[1] OVD high flag 0 = DUT voltage < OVD high voltage
1 =DUT voltage > OVD high voltage
DATA[0] OVD low flag 0 = DUT voltage > OVD low voltage

1 =DUT voltage < OVD low voltage

Yoo v YR & I LR,

Rev. 0
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2 —HiER

K2 RSANELEBFOERESR"

Registers Signals

PE Disable Force VT

DATA[0] DATA[1] Load Enable Driver High-Z/VT

ADDR[4:0] = ADDR[4:0] = DATA[1] DATA[0]

0xoC 0x0C ADDR[4:0]=0x0D | ADDR[4:0] =0x0D | DATAX | RCVx | Driver State Load State

1 X X X X X High-Z without clamps | Power-
down

0 1 X X X X VT Power-
down

0 0 0 0 0 0 VL Power-
down

0 0 0 0 0 1 High-Z with clamps Power-
down

0 0 0 0 1 0 VH Power-
down

0 0 0 0 1 1 High-Z with clamps Power-
down

0 0 0 1 0 0 VL Power-
down

0 0 0 1 0 1 VT Power-
down

0 0 0 1 1 0 VH Power-
down

0 0 0 1 1 1 VT Power-
down

0 0 1 0 0 0 VL Active off

0 0 1 0 0 1 High-Z with clamps Active on

0 0 1 0 1 0 VH Active off

0 0 1 0 1 1 High-Z with clamps Active on

0 0 1 1 0 0 VL Active on

0 0 1 1 0 1 High-Z with clamps Active on

0 0 1 1 1 0 VH Active on

0 0 1 1 1 1 High-Z with clamps Active on

1 X =don’t care.

% 30.HVOUT nEHEfEx *

HVOUT Mode Select

DATAI2] Channel 0

ADDR[4:0] =0x0D RCV Channel 0 DATA | HVOUT Driver Output

1 1 X VHH mode; VHH = (VT + 1 V) x 2 + DUTGND (Channel 0 VT DAC)

1 0 0 VL (Channel 0 VL DAC)

1 0 1 VH (Channel 0 VH DAC)

0 X X Disabled (HVOUT pin set to 0 V low impedance)

1 X = don’t care.
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K3LaVNL—2DEEER

Differential
Comparator Enable
DATAJ[0]
ADDRJ[4:0] = 0x10

COMP_QHO0

COMP_QLO

COMP_QH1

COMP_QL1

0

Normal window mode
Logic high: VOHO < Vpuro
Logic low: VOHO > Vpyro

Normal window mode
Logic high: VOLO < Vpuro
Logic low: VOLO > Vpyro

Normal window mode
LOgiC hlgh VOH1 < VDUTl
LOgiC low: VOH1 > Vpym1

Normal window mode
Logic high: VOL1 < Vpyn
Logic low: VOL1 > Vpyn

Differential comparator mode
Logic high: VOHO < Vpyr — Voun
Logic low: VOHO > Vpym — Voun

Differential comparator mode
LOgiC hlgh VOLO < Vpyto — Vbutt
Logic low: VOLO > Vpym — Voun

Normal window mode
LOgiC hlgh VOH1 < VDUTl
LOgiC low: VOH1 > Vbutt

Normal window mode
Logic high: VOL1 < Vpyn
Logic low: VOL1 > Vpyn
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DAC 3t LARJL D
B ¥ o RIZIZE Y B DAC 28 10 0 £9, b0 DAC .
. RT3 ar =4 ARfER, VHH /Sy 77 OVD, .

T e LUK LT LV R L E 4, L ~Lic
RO 3ODNR—Ta BB E,

-3.0V~+7.0V T. DUTGND 23 %, OVD L L % il 7,
—2.5 V~+75 V T, DUTGND % ## L L7y, IOH & 10L
D L)L % il

BF v XTI 16 By F DACS 1EH Y 4, Z D DACIZL,

e 25 V~+75 V T DUTGND 7% JE#, VH, VL,
VT/VCOM/VHH, VOH, VOL, VCH, VCL ®% Ll Z i
LES,

R 3R2.LRNILOEEEH

PMU O L~ Lzl LET, A LMTIRD XS 12720 £,
e —25V~+75V T, DUTGND 2 HE:H%E, PMU L~/L % 4,

DAC Transfer Function

Programmable Range®
(All 0s to All 1s)

Levels

Vour = 2.0 X (Veer — Veer_onp) X (Code/(2™)) — 0.5 x (Vrer — Veer_onp) + Vburenn
Code = [Vour — Voureno + 0.5 X (Vrer — Vrer ono)] X [(2")/(2.0 X (Vrer — Vrer ono))]

Vour = 4.0 X (Vrer — Vrer_onp) X (Code/(2')) = 1.0 x (Vrer — Vrer_ono) + 2.0 + Vpurenn

Code = [Vour — Voureno — 2.0 + 1.0 x (Vrer — Vrer ono)] * [(2M)/(4.0 % (Vrer — Vrer onp))]
Vour = 2.0 X (Vrer — Vrer_enp) % (COdE/(ZM)) — 0.6 X (Vrer — Vrer_np) + Voutenp

Code = [Vou‘r - VDUTGND +0.6 x (VREF - VREF_GND)] X [(214)/(20 X (VREF - VREF_GND))]

lout = [20 X (VREF - VREF_GND) X (COdE/(ZM)) —-0.5x (VREF - VREF_GND)] X (0012/50)

Code = [(IOUT X (50/0012)) +0.5x (VREF - VREF_GND)] X [(214)/(20 X (VREF - VREF_GND))]

Vour = 2.0 X (Vker — Vrer_ono) X (Code/(2™)) — 0.5 x (Vier — Vrer_onp) + Vouteno

Code = [Vou‘r - VDUTGND +0.5x (VREF - VREF_GND)] X [(216)/(20 X (VREF - VREF_GND))]

IOUT = [20 X (VREF - VREF_GND) X (COdE/(Zle)) -05x (VREF - VREF_GND) - 25] x (0050/50)
Code = [(IOUT X (50/0050)) +25+05x (VREF - VREF_GND)] X [(216)/(20 X (VREF - VREF_GND))]
lout = [20 X (VREF - VREF_GND) X (COdE/(Zle)) -05x% (VREF - VREF_GND) - 25] x (0004/50)
Code = [(IOUT X (50/0004)) +25+05x% (VREF - VREF_GND)] X [(216)/(20 X (VREF - VREF_GND))]
lour = [2.0 * (Vrer — Vrer_onp) X (Code/(2'%) — 0.5 x (Vrer — Vrer_anp) — 2.51 X (0.0004/5.0)
Code = [(IOUT X (50/00004)) +25+05x% (VREF - VREF_GND)] X [(216)/(20 X (VREF - VREF_GND))]
lour = [2.0 * (Vrer — Vrer_ono) % (Code/(2'%)) — 0.5 x (Vrer — Vrer_onp) — 2.51 x (0.00004/5.0)
Code = [(IOUT X (50/000004)) +25+05x% (VREF - VREF_GND)] X [(216)/(20 X (VREF - VREF_GND))]
lour = [2.0 x (Vrer — Vrer_onp) % (Code/(2%)) — 0.5 x (Vrer — Vrer_onp) — 2.5] * (0.000004/5.0)
Code = [(IOUT X (50/0000004)) +25+05x (VREF - VREF_GND)] X [(216)/(20 X (VREF7 VREF_GND))]

-25Vto+75V

-3.0Vto+17.0V
-3.0Vto+7.0V

—6 mAto +18 mA
-25Vto+75V
—50 mA to +50 mA
—4 mAto +4 mA
—400 pA to +400 pA
—40 pA to +40 pA

—4 pAto+4 pA

VH, VL, VT/VCOM,
VOL, VOH, VCH,
VCL

VHH
OoVvD
IOH, IOL
PMUDAC

PMUDAC
(PMU FI Range A)
PMUDAC
(PMU FI Range B)
PMUDAC
(PMU FI Range C)
PMUDAC
(PMU FI Range D)
PMUDAC
(PMU FI Range E)

DB AIRE AR IR, FRE SN T AL AMREDAMUDRBNEEN TS, A 71y MFA DXy ) T L— 3 U WaHETT,

= 3B EFOEEEH

Load Level Transfer Function®
I0L V(IOL)/5V x 12 mA
IOH V(IOH)/5 V x 12 mA

LV(IOH), V(IOL) DAC L ~/Li% , DUTGND % & L E 4 A,

x 34.PMU DO 1=EREH

PMU Mode Transfer Functions

Force Voltage Vour = PMUDAC
Measure Voltage

Force Current

Measure Current

VmeasouTor = VbuTx (internal sense) or VmeasouTor = VPMUS_CHx (external sense)
lour = [PMUDAC — (Vrer/2)J/(R* x 5)

Vmeasoutor = (Vrer/2) + Vouteno + (loutk X 5 X R)

IR=155Q (LT A). 250 Q(L ¥ B). 2.5kQ(L > C), 25kQ(L > D), 250 kQ(L > E),
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£ 3BPMU IZREBELI—HARST I VT VY

Capacitor | Location ®IEELZVY—
220 pF Across Pin 70 (FFCAP_0B) and Pin 65 (FFCAP_0A) Temperature Output
220 pF Across Pin 6 (FFCAP_1B) and Pin 11 (FFCAP_1A) 0K ov
330 pF Between GND and Pin 71 (SCAPO) 300 K 3V
330 pF Between GND and Pin 5 (SCAP1) x K (x K) x 10 mV/K
%= 37.EREH
Parameter Range 1 Range 2
Nominal VDD +10.0V +10.0V
Nominal VSS 525V 575V
Driver
VH range -14Vto+6.0V -19Vto+6.0V
VL range -15Vto+5.9V -2.0Vto+59V
VT range -15Vto+6.0 V -2.0Vto+6.0V
Functional Amplitude 75V 8.0V
Reflection Clamp
VCH Range -1.0Vto+6.0 V -15Vto+6.0V
VCL Range -15Vto+5.0V -2.0Vto+5.0V
Comparator Input Voltage Range -1.5Vto+6.0 V -2.0Vto+6.0V
Active Load VCOM Range -1.25Vto+5.75V -1.75Vto+5.75 V
PMU
Force Voltage Range -1.5Vto+6.0V —2.0Vto+6.0V
Measure Voltage Range -1.5Vto+6.0V —2.0Vto+6.0V
Force Current Voltage Range -1.5Vto+6.0V —2.0Vto+6.0V
Measure Current VVoltage Range -1.5Vto+6.0V —2.0Vto+6.0V
Low Clamp Range -15Vto+4.0V -20Vto+4.0V
High Clamp Range 00Vto+6.0V 00Vto+6.0V
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RBTIHLIDTRMEHE(L VS 1)

Name Default Test Condition
VH DAC Level +2.0V
VL DAC Level +0.0V
VT/VCOM DAC Level +1.0V
VOL DAC Level -1.0V
VOH DAC Level +6.0V
VCH DAC Level +75V
VCL DAC Level 25V
IOH DAC Level 00A
I0L DAC Level 00A
OVD Low DAC Level -25V
OVD High DAC Level +6.5V
PMUDAC DAC Level 0.0V

PE/PMU Enable

Channel State

PMU State

PMU Measure Enable
Differential Comparator Enable
16-Bit DAC Monitor
OVD_CHx Alarm Mask

0x0000: PMU disabled, VT not forced through driver, PE enabled

0x0000: HV mode disabled, load disabled, VTERM inactive

0x0000: Input of DUTGND, internal sense, clamps disabled, FVMV, Range E
0x0000: MEASOUTOL1 pin tristated

0x0000: Normal window comparator mode

0x0000: DAC16_MON tristated

0x0000: disable alarm functions

Data Input Logic low

Receive Input Logic low

DUTXx Pin Unterminated

Comparator Output Unterminated
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PMUE—F - R4 Y F LI O#HBE—F DR
DUT i CORFREEANSA 7 %NS T DI, ROE
BIZH L THEDE—FR « AL v F U7 « = U ANRHELE X
nET,

PMUT 4 RZ—TIH S PMU AL 2—TILADZE(L
F39~F 49 TlE, XiZ dontcarev'y FEFL FE I,

PMU T 4 A —7 A5 PMU A R —7 )L ~D %A

PMU BEE T +—A « T— Kb PMU B 7 +— A + £—
R ~DZAk

PMU &L 7 4 —A « T— Kb PMU BET +— A + £—
R~DZAk

AT w7 1.%3912, PMUT 4 A=—T )L « B— RTOL P 2AZREEZRLET,

* 39.
Register Bits Setting
PE/PMU Enable Register, ADDR[4:0] = 0x0C DATA[2] 0
PMU State Register, ADDR[4:0] = OX0E DATA[9:8] XX
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] X
DATA[2:0] XXX
AT w7 2. LY A% ADDR[4:0] = OX0E ~DE XA (K 40 &),
% 40.
Register Bits Setting Comments
PMU State Register, ADDR[4:0] = Ox0E DATA[9:8] 1X or 00 Set desired input selection
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATAJ[3] 0 This bit must be set to force voltage mode to reduce aberrations
DATA[2:0] XXX Set desired range
AT w7 3. LV A% ADDR[4:0] = 0X0C ~DE X iA (3K 41 B IR),
* 41,
Register Bits Setting Comments
PE/PMU Enable Register, ADDR[4:0] = 0x0C DATA[2] 1 PMU is now enabled in force voltage mode

PMUBEI7#—X * E— KL PMUBRIA—R - E— FADZE(L
2T w1 K22, BETH—A - F— FTOLIRZREEZ T LET,

* 42.

Register Bits Setting

PE/PMU Enable Register, ADDR[4:0] = 0x0C DATA[2] 1

PMU State Register, ADDR[4:0] = Ox0E DATA[9:8] XX
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATAJ3] 0
DATA[2:0] XXX

AT w7 2L YA K ADDR[4:0] = OX0E ~D 3 & A A (£ 43 B ),
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& 43.
Register Bits Setting Comments
PMU State Register, ADDR[4:0] = 0x0E DATA[9:8] 01 Set 2.5 VV + DUTGND input selection
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] 1 Set to force current mode
DATA[2:0] 0XX 2 pA range has the minimum offset current
AT w7 3. LV A% ADDR[4:0] = 0X0B ~D & X iA (K 44 BFR),
* 44.
Register Bits Setting Comments
VIN 16-Bit DAC, ADDRJ[4:0] = 0x0B DATA[15:0] X Update the VIN 16-Bit DAC register to the desired
value
AT w7 4,1V A% ADDR[4:0] = OX0E ~0 3 X A A (£ 45 B HR),
% 45.
Register Bits Setting Comments
PMU State Register, ADDR[4:0] = Ox0E DATA[9:8] 1X Set VIN input selection
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] 1
DATA[2:0] XXX Set to the desired current range
PMUBEZ7#—R - E— Fhd PMUEBRI+—R - E—FADEIL
AT v 7 LFKABIT, BT+ —A - E—FTOLIVRALRELTLET,
% 46.
Register Bits Setting
PE/PMU Enable Register, ADDR[4:0] = 0x0C DATA[2] 1
PMU State Register, ADDR[4:0] = O0x0E DATA[9:8] XX
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] 1
DATA[2:0] XXX
AT v 2LV A S ADDR[4:0] = OX0E ~0D 3 & A I (K 47 B H),
& 47.
Register Bits Setting Comments
PMU State Register, ADDR[4:0] = Ox0E DATA[9:8] 00 Set DUTGND input selection
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] 0 Set to force voltage mode
DATA[2:0] XXX Set to the desired current range
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AT v 7 3. LA K ADDR[4:0] = 0X0B ~D3E X A (5 48 Z[R),

% 48.
Register Bits Setting Comments
VIN 16-Bit DAC, ADDRJ[4:0] = 0x0B DATA[15:0] X Update the VIN 16-Bit DAC register to the desired value

AT v 7 4, LY A ADDR[4:0] = OXOE ~ D # XA Z (£ 49 ),

% 49.

Register Bits Setting Comments

PMU State Register, ADDR[4:0] = OXOE DATA[9:8] 1X Set VIN input selection
DATA[7] X
DATA[6] X
DATA[5] X
DATA[4] X
DATA[3] 0 Force voltage mode
DATA[2:0] XXX
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Rev. 0

VH
VL

DATA —=

DRIVER HIGH-Z'VT DATA[0]
(ADDR[4:0] = 0x0D)

VT BUFFER WHEN 1
HIGH-Z BUFFER WHEN 0

RCY - -1 -4

FORCE VT DATA[1] (ADDR[4:0] = 0x0C)
OVERRIDES THE RCV PIN AND FORCES
VTERM MODE ON THE DRIVER AND LOAD
POWER-DOWN MODE

VCL VCH PE DISABLE DATA[0] (ADDR[4:0] = 0xOC)

Rour = 470
(TRIMMED) DUT
o™ -

FORCES SWITCH OPEN WHEN 1

V(10L)

T
LOAD ENABLE DATA[1] (ADDR[4:0] = 0x0D)
FORCES SWITCHES OPEN AND POWERS
DOWN LOAD WHEN 0

R79.RTa4NEEBTROTOY IR

VHH = (VT + 1V) x 2 + DUTGND

VH

VL

DATA

RCV (SHOWN IN
RCV = 0 STATE)

HVOUT

HV MODE SELECT DATA[2]
(ADDR [4:0] = 0x0D) DISABLES
HV DRIVER AND FORCES

0V ON HVOUT WHEN 0

07280-016

80.HVOUT RS A N"HHAWRT—
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VOHO

DUTO

DIFFERENTIAL
BUFFER

NOTES

COMP_QHO
— -

DIFFERENTIAL
COMPARATOR ENABLE
DATA[0] (ADDR[4:0] = 0x10)

COMP_QLO
X

1. DIFFERENTIAL COMPARATOR ONLY ON CHANNEL 0.

H8LavNRL—2n7Aav I

RECEIVER

10003 OUT CM = 1.42V
OUT LOW = 1.30V |

OUT HIGH = 1.55V <'l

COMPARATOR
OUTPUT (AB)
VTT =3.3V
500
500
GND

Kg82arvNNL—2HAARK
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MEASOUTO1 SELECT DATA[2:1]

1
1
I
I
1
MEASOUTO1 QUTPUT :
1
1
1
1
1

PMU MEASURE v/l DATA[4]

(ADDRI[4:0] = Ox0E)

PMU SENSE PATH DATA[7]

MEASURE ¥

(ADDR[4.0] = 0x0E)

MEASURE |

(ADDR[4:0] = OxOF) MUX

MEASURE
out —+ CH[1] PMU /I
e 1
TEMP SENSE
GND REF
TEMP SENSE

J) MUX

ENABLE DATA[0]
(ADDR[4:0] = 0XOF)

ONE PER DEVICE

PMU INPUT SELECTION DATA[9:8]
(ADDR[4:0] = 0x0E)

VIN

PMU FORCE V/I DATA[3]
(ADDR[4:0] = OX0E)

MUX

EXTERNAL DUT

SENSE PIN

|

MUX

2.6V + DUTGND
DUTGND

MUX  PMU CLAMP ENABLE DATA[S]

(ADDR[4:0] =0x0E) ~

VYCH 0—

MEASURE V
(AT OUTPUT OF
SENSE MUX)

VCL 0—

NOTES
1. SWITCHES CONNECTED WITH DOTTED LINES REPRESENT PMU RANGE DATA[2:0] (ADDR[4:0] = 0x0E); WHEN PMU ENABLE DATA[2] = 0 (ADDR[4:0] = 0x0C), ALL

SWITCHES OPEN AND PMU POWERS DOWN.
2. THE EXTERNAL SENSE PATH MUST CLOSE THE LOOP TO ENABLE THE CLAMPS TO OPERATE CORRECTLY.
3.32mA RANGE HAS ITS OWN OUTPUT BUFFER.
4. 32mA BUFFER TRISTATES WHEN NOT IN USE.

Rev. 0

INAMP G=56

10kQ)

—0 25 + DUTGND

DUTx
2500 15.50
T {

o//c—

330pF

SCAPx
g (EXTERNAL)

i K
! 1
! 1
! 1
i N ™ |
: -y 1
1
2ua-4 | 20ua-- |2000a-- | 2ma-d |
L 1 1 L :
1
or/ My |
- 1
1
1
1
FFCAP _xA FFCAP_xB | !
[— |
32mA BUFFER
m CRA = 220pF !
1
1
1
1
1
1
1

83.PMUMD T OV I

— 53/55 —

07280-019




ADATE305

Rev. 0

55v1
OVD HIGH LEVEL
DAC (ADDR[4:0] = 0x0A, CH[1])

DuT

2.5V1
OVD LOW LEVEL
DAC (ADDR[4:0] = 0x0A, CH[O])

PMU
Vil CLAMP
FLAG

(ADDR[4:0] = 0x12) DATA[OQ]
0OVD MASK ENABLES OVD
FLAGS TO ALARM OVD_CHx PIN

O

OVD_CHx
SHORT-CIRCUIT
CURRENT = 100pA

ADATE305

J

(ADDR[4:0] = 0x12) DATA[1]
PMU MASK ENABLES PMU ViI
FLAG TO ALARM OVD_CHx PIN

| r

(ADDR[4:0] = 0x13)2 DATA[2] DATA[1] DATA[0]

1THE OVD HIGHLOW LEVEL DAC IS SHARED BY EACH CHANNEL; THEREFORE, ONLY ONE OVD HIGHIL OW YOLTAGE

LEVEL CAN BE SET PER CHIP. THE OVD DACs PROVIDE A VOLTAGE RANGE OF -3V TO +7v. THE RECOMMENDED
HIGH/LOW SETTINGS ARE +6.5VI-2.5V. (THESE VALUES NEED TO BE PROGRAMMED BY THE USER UPON STARTUP/RESET.)
2THIS IS A READ ONLY REGISTER THAT ALLOWS THE USER TO DETERMINE THE CAUSE OF THE ACTIVE OVD FLAG.

07280020

84.0vD D7 Oy Y
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Stk

16.00 BSC SQ

At o=
\_ R 0.50 BSC -
VIEW A .
SEATNG | 0.08MAX LEAD PITCH 227 FOR PROPER CONNECTION OF
COPLANARITY 0.22 THE EXPOSED PAD, REFER TO

17 THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.

VIEW A
ROTATED 90° CCW

072408-A

COMPLIANT TO JEDEC STANDARDS MS-026-AED-HU

85.100 EVER I Dy R - TFwv bk - Rusr—2 0 BEH/Ny R[TQFP_EP]

(SV-100-7)
<Fi&: mm
A—5—-HAF
Model Temperature Range Package Description Package Option
ADATE305BSVZ! —40°C to +85°C 100-Lead, Thin Quad Flatpack, Exposed Pad [TQFP_EP] SV-100-7

1 Z = RoHS %L i,
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