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ABSOLUTE MAXIMUM RATINGS

DHV_, DLV_, DTV_to Each Other ..........cccccooiiiiinn, Vss to Vpbp
CHV_, CLV_to DUT_ ...t Vss to VpbD
DOUTto GND....ooooviiiiiie, -0.3Vto +5V
TEMP Short-Circuit Duration .........cccocooeiiiiiin. Continuous
DHV_, DTV_, DLV_, DATA_, RCV_, LDV_, FORCE_ Path Switch Current...........occooeiiiiiiiiiiii 50mA

DUT_t0OGND ..o Vss to Vpbp SENSE_ Path Switch Current ..., 1.56mA
CHV_, CLV_, CMPH_, CMPL_, COMPHI, Continuous Power Dissipation (Ta = +70°C)

COMPLO t0 GND. ..ot Vss to VbD 80-Pin TQFP-EP (derate 35.7mW/°C above +70°C) ....2857mW
FORCE_, SENSE_, PMU_to GND ... Vss to Vpbp Storage Temperature Range .........cc.ccoceeveinen, -65°C to +150°C
LD, DIN, SCLK, CSto GND.....cccooiiiiiiiiiiiiii, -0.3V to +5V Junction Temperature ... +150°C
DUT_, CMPH_, CMPL_ Short-Circuit Duration............ Continuous Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpbp = 48V, Vss = -5V, Vi = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DRIVER (all specifications apply when DUT_=DHV_, DUT_=DTV_,or DUT_=DLV_)
DC CHARACTERISTICS

Voltage Range 2.2 +5.2 \
A grade 0.995 1 1.005
Gain Measured at 0 and 3V 9 VIV
B grade 0.95 1.05
Gain Temperature Coefficient 50 ppm/°C
= = A grad +10
Offset VbHv_ = 2V, VpLy_ = 0V, grade * mv
Vborv_ = 1V B grade +100
Offset Temperature Coefficient +250 pv/eC
Power-Supply Rejection Ratio PSRR :/a[;]%,evss independently varied over full 18 MV
Maximum DC Drive Current IpuT_ +40 +90 mA
DC Output Resistance IpuT_ = £10MA (Note 2) 48.5 49.5 50.5 Q
DC Output Resistance Variation IpuT_ = -40mA to +40mA 2.5 Q
DHV_to DLV_and DTV_:
VpLv_ =VpTv_ = +1.5V, 5

VDHv_ =-2.2V, +5.2V

DLV_to DHV_and DTV_:
DC Crosstalk VDHV_ = VDTV = +1.5V, 5 mV
VpLv_ =-2.2V, +5.2V

DTV_to DHV_and DLV_:

VDHV_ = VDLV_ = +1.5V, 5
VpTv_ =-2.2V, +5.2V
) ) 0to 3V (Note 3) +5 mV
Linearity Error
Full range (Note 4) +15 mV

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
AC CHARACTERISTICS (Note 5)
Dynamic Output Current (Note 1) 40 mA
Drive-Mode Overshoot, . 5%
Undershoot, and Preshoot 200mV'1o 4Ve-p swing (Note 6) +10 mv
\ =V =1V, V =0V 25
Term-Mode Spike DHV. DTV, DLV, mV
VpLv_ =Vptv_ =0V, VpHy_ = 1V 25
Vi =-1V,V =0V 25
High-Impedance-Mode Spike DLV DEV. mV
VpLv_ =0V, VpHy_ = 1V 25
Prop Delay, Data to Output 2 ns
Prop-Delay Temperature o
Coefficient 10 ps/C
Prop-Delay Match, t| H vs. tHL 30 ps
Prop-Delay Skew, Drivers Within 150 ps
Package
3Vp-p, 40MHz,
20
Prop-Delay Change vs. Pulse Relative to PW = 4ns to 21ns
. ps
Width 12.5ns pulse 1Vp_p, 40MHz,
PW = 2.5ns to 23.5ns %0
Prop-Delay Change vs. 1Vpp, VpLv_ = 0 to 3V, relative to delay at 80 S
Common-Mode Voltage VpLvy_ = 1V P
Prop Delay, Data to High VpHv_ = +1.5V, VpLv_=-1.5V, both 18 ns
Impedance directions ’
VpHv_ = +1.5V, VpLv_=-1.5V, VpTv_ = 0V,
Prop Delay, Data to Term both directions 1.6 ns
Minimum Voltage Swing (Note 7) 25 mV
VpHv_ = 0.2V, VpLv_ = 0V, 20% to 80% 0.7
Vprv_ = 1V, VpLy_ = 0V, 20% to 80% 0.7
VpHv_ =3V, VpLvy_ = 0V, 10% to 90% 1.5 2.0 2.5
Rise/Fall Time VpHy =4V, VpLy = 0V, o6 ns
RL = 500Q, 10% to 90% '
VpHv_ =5V, VpLy_ =0V, 34
RL = 500Q, 10% to 90% ’
Rise/Fall-Time Matching VpHv_ = 1V 1o 5V +5 %
200mV, VpHv_ = 0.2V, VpLv_ = OV 1.8
Minimum Pulse Width (Note 8) 1V, Vprv_ = 1V, VpLy_ = OV 2.4 ns
3V, VpHy =3V, VpLy =0V 3.3

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MN  TYP  MAX | UNITS
COMPARATOR (Note 9)
DC CHARACTERISTICS (driver in high-impedance mode)
Input Voltage Range -2.2 +5.2 \
Differential Input Voltage Vput_-VcHv_, VpuTt_ - VeLv. -7.4 +7.4 V
Hysteresis VcHv_=VcoLv = 1.5V 8 mV
= = A grade +10
Input Offset Voltage Vour_ = 1.5V (VoompHi = 0.8V, 9 = mV
VcompLo = 0.2V) B grade +100
Input Offset Temperature o
Coefficient 2 WVFC
Common-Mode Rejection Ratio CMRR Vput_=0and 3V 60 dB
\Y =15V +5
Linearity Error (Note 10) DUT. = mV
Vput_=-2.2V, +5.2V +10
Power-Supply Rejection Ratio PSRR VDL_JT— = 1.8V, supplies independently 5 mV/V
varied over full range
AC CHARACTERISTICS (Note 11)
) ) Terminated (Note 12) 500
Equivalent Input Bandwidth — MHz
High impedance (Note 13) 300
Propagation Delay 3.9 ns
Prop-Delay Temperature o
Coefficient 4 ps/*C
Prop-Delay Match, tLH to tHL 120 ps
Prop-Delay Skew, Comparators
Within Package Same edges (LH and HL) 200 ps
Prop-Delay Dispersions vs. 0to 4.9V 20
Common-Mode Voltage ps
(Note 14) -1.9Vto +4.9V 30

Vcrv_ = VeLy, = 0.1V to 0.9V,

Prop-Delay Dispersions vs. VOUT. = 1Vp.p, 1R = tF = 500ps, 10% 10 290 os

Overdrive 90% relative to timing at 50% point

Prop-Delay Dispersions vs. 2ns to 23ns pulse width, relative to 12.5ns +60 S
Pulse Width pulse width * P
Prop-Delay Dispersions vs. 0.5V/ns 1o 2V/ns 50 ps

Slew Rate

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

ATEIRFhz5/EL B as

PARAMETER | symBoL | CONDITIONS | MN  TYP  MAX | UNITS
LOGIC OUTPUTS
Reference Voltages COMPHI and
COMPLO (Note 15) 0 +3.6 \
Output High Voltage Offset lout = OmA, relative to COMPHI at +50 mV
VCOMPHI = 1V
Output Low Voltage Offset lout = OmA, relative to COMPLO at +50 mV
VcomPLO = OV
Output Resistance IcHv_ = lcLv_ = +10mA 40 50 60 Q
Current Limit 25 mA
. . 20% to 80%, VcHv_ = 1Vp-p,
Rise/Fall Time load = T-line, 50Q, > 1ns 0.7 ns
PASSIVE LOAD
DC CHARACTERISTICS (Rput_ = 10M<)
LDV_ Voltage Range 2.2 +5.2 \%
Gain 0.99 1.01 VIV
Gain Temperature Coefficient 0.02 %[°C
Offset +100 mV
Offset Temperature Coefficient 0.02 mV/°C
Power-Supply Rejection Ratio PSRR 10 mV/V
Output Resistance IpuT_ = £0.2mA, A grade 7125 7.5 7.875
. - kQ
Tolerance—High Value Vipv_= 1.5V B grade 4.200 6.0 7.875
Output Resistance IpuT_ = £0.1mMA, A grade 1.90 2.0 2.10 KO
Tolerance—Low Value Vipv_= 1.5V B grade 1.05 15 210
. : - ) 0to 3V +10
Switch Resistance Variation Relative to 1.5V %
Full range +30
Maximum Output Current Vipv_=-2V, Vpur_= +5V +4 mA
(Note 16) VLDV_ = +5V, VpuT_ = -2V +4
. . Measured at -2.2V, +1.5V, and +5.2V
Linearity Error, Full Range (Note 16) +25 mV
AC CHARACTERISTICS
Settling Time, LDV_ to Output X\ﬁg’t\’e— 1:7)'2\/ 10 +5V step, Rput_ = 100kQ 05 us
. Vipv_ = +1.5V, Vpyrt_ = -2V to +5V square
T R - - 2
Output Transient Response wave at 1MHz, RpuT. = 500 0 ns
M AXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

MAX9972

PARAMETER | symBoL | CONDITIONS | mn  TYP  mAX | UNITS

PMU SWITCHES (FORCE_, SENSE_, PMU_)
Voltage Range -2.2 +5.2 \
Force Switch Resistance VFORCE_ = 1.5V, Ipmu_ = £10mA 40 Q

Vpmu_ = 6.2V, VFORCE_ set to make

- - 25

IFORCE_ = 30mA
Force Switch Compliance mA

Vpmu_ =-3.2V, VFORCE_ set to make

25

IFORCE_ = -30mA

Force Switch Resistance Oto 3V +10 .
o %

Variation (Note 18) Full range +30
Sense Switch Resistance 700 1000 1300 Q
Sense Switch Resistance Relative to 1.3V, full range +30 %
Variation
PMU_ Capacitance Force-and-sense switches open 5 pF
FORCE_ Capacitance 5 pF
SENSE_ Capacitance 0.2 pF
FORCE_ External Capacitance Allowable external capacitance 2 nF
SENSE_ External Capacitance Allowable external capacitance 1 nF
FORCE_ and SENSE_ Switching Connect or disconnect 10 us
Speed

FORCE EN_ = SENSE EN_ =0,
PMU_ Leakage VFORGE. = VSENSE_ = -2.2V 10 +5.2V +0.5 +5 nA
TOTAL FUNCTION
DUT_

Load switches open,

Vput_ = +5.2V,
Leakage, High-Impedance Mode VoLv. = VeHy =-2.2V, 2 uA

Vput_=-2.2V,

VoLv_ = VoHy_ = +5.2V, full range
Leakage, Low-Leakage Mode Full range +1 +20 nA
Low-Leakage Recovery Time (Note 19) 10 ys

. . Term mode

Combined Capacitance — pF

High-impedance mode
Load Resistance (Note 20) 1 GQ
Load Capacitance (Note 20) 12 nF

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.

All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
VOLTAGE REFERENCE INPUTS (DHV_, DTV_, DLV_, DATA_, RCV_, CHV_, CLV_, LDV_, COMPHI, COMPLO)
Input Bias Current +100 pA
I(r;g:;izizr?tCurrent Temperature +200 nAPC
Settling to Output 0.1% of full-scale step 10 us
DIGITAL INPUTS (DATA_, RCV_, LD, DIN, SCLK, CS)
Input High Voltage (Note 21) VLo/g * +36 v
Input Low Voltage (Note 21) -0.3 VI_O/22 ) v
Input Bias Current 100 PA
SERIAL DATA OUTPUT (DOUT)
Output High Voltage loH = -TmA _\éL . VL v
Output Low Voltage loL = 1TmA 0 +0.4 V
Output Rise and Fall Time CL = 10pF 1.1 ns

ISCLK -
SCLK to DOUT Delay CL = 10pF tDH tDs ns
-2ns

SERIAL-INTERFACE TIMING (Note 22)
SCLK Frequency 50 MHz
SCLK Pulse-Width High tCH 10 ns
SCLK Pulse-Width Low tcL 10 ns
CS Low to SCLK High Setup tcsso 35 ns
SCLK High to CS Low Hold tcsHo 0 ns
CS High to SCLK High Setup tcssi 35 ns
SCLK High to CS High Hold tCSH1 15 ns
DIN to SCLK High Setup tDS 3.5 ns
DIN to SCLK High Hold tDH 1 ns
CS High to LOAD Low Setup toLL 6 ns
LD Low Hold Time tLDW 5 ns
1D High to Any Activity 0 ns
VL Rising to CS Low Power-on delay 2 us
TEMP SENSOR
Nominal Voltage Ty =+27°C 3.00 V
Temperature Coefficient +10 mV/°C
Output Resistance 500 Q

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +8V, Vss = -5V, V| = +3V, VcompHI = +1V, VcompLo = 0V, Vipv_ = 0V, LOAD EN LOW = LOAD EN HIGH =0, Ty = +75°C.
All temperature coefficients measured at Ty = +50°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN TYP MAX | UNITS
POWER SUPPLIES
Positive Supply Voltage VbD (Note 23) 7.6 8 8.4 \
Negative Supply Voltage Vss (Note 23) -5.25 -5 -4.75 Y
Logic Supply Voltage Vi 2.3 3.6 Y
Positive Supply Current IDD fouT = OMHz 97 120 mA
Negative Supply Current Iss fouT = OMHz 99 120 mA
Logic Supply Current I 0.15 0.30 mA
Static Power Dissipation fouT = OMHz 1.3 1.5 W
Operating Power Dissipation fouT = 100Mbps (Note 24) 1.4 W
Note 1:  All minimum and maximum specifications are 100% production tested except driver dynamic output current, which is

Note 2:
Note 3:
Note 4:
Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

Note 10:
Note 11:

Note 12:
Note 13:
Note 14:
Note 15:

Note 16:
Note 17:
Note 18:
Note 19:
Note 20:
Note 21:
Note 22:
Note 23:

Note 24:

guaranteed by design. All specifications are with DUT_ and PMU_ electrically isolated, unless otherwise noted.

Nominal target value is 49.5Q. Contact factory for alternate trim selections within the 45Q to 55Q range.

Measured at 1.5V, relative to a straight line through 0 and 3V.

Measured at end points, relative to a straight line through 0 and 3V.

DUT_ is terminated with 50Q to ground, VpHv_ = 3V, VpLv_ = 0, VpTv_ = 1.5V, unless otherwise specified. DATA_ and
RCV_ logic levels are VHIGH = 2V, VL.ow = 1V.

Undershoot is any reflection of the signal back towards its starting voltage after it has reached 90% of its swing. Preshoot
is any aberration in the signal before it reaches 10% of its swing.

At the minimum voltage swing, undershoot is less than 20%. DHV_ and DLV_ references are adjusted to result in the
specified swing.

At this pulse width, the output reaches at least 90% of its nominal (DC) amplitude. The pulse width is measured at DATA_.
With the exception of offset and gain/CMRR tests, reference input values are calibrated for offset and gain.

Relative to a straight line through 0 and 3V.

Unless otherwise noted, all propagation delays are measured at 40MHz, Vput_=0to 1V, VcHv_=VcLy. = +0.5V, iR =tF
= 500ps, Zs = 509, driver in term mode with VpTv_ = +0.5V. Comparator outputs are terminated with 50Q to GND.
Measured from VpuT_ crossing calibrated CHV_/CLV_ threshold to midpoint of nominal comparator output swing.
Terminated is defined as driver in drive mode and set to zero volts.

High impedance is defined as driver in high-impedance mode.

VpuT_ = 200mVp-p. Propagation delay is compared to a reference time at 1.5V.

The comparator meets all its timing specifications with the specified output conditions when the output current is less than
15mA, VcompHI > VComPLO, and VcompPHI - VcompPLO =< 1V. Higher voltage swings are valid but AC performance may
degrade.

LOAD EN LOW = LOAD EN HIGH = 1.

Waveform settles to within 5% of final value into load 100k<.

IPMU_ = +2mA at VFORCE_ = -2.2V, +1.5V, and +5.2V. Percent variation relative to value calculated at VFORcE_ = +1.5V.
Time to return to the specified maximum leakage after a 3V, 4V/ns step at DUT_.

Load at end of 2ns transmission line; for stability only, AC performance may be degraded.

The driver meets all of its timing specifications over the specified digital input voltage range.

Timing characteristics with V|_ = 3V.

Specifications are simulated and characterized over the full power-supply range. Production tests are performed with
power supplies at typical values.

All channels driven at 3Vp-p, load = 2ns, 50Q transmission line terminated with 3pF.
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AT (EfF 14
(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)

Vpur_ERROR (uV)
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)

N (VV

1.0002
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1.0000
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MAXIN
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DLV_ WITH DTV_ VARIED

Vpry_=3V

| VpLy_=0

MAX9971 toc19

NORMALIZED AT Vppy_=15V
| |

25 -15 -05 05 15 25 35 45 55

Vorv_ (V)

DRIVER GAIN vs. TEMPERATURE

N

MAX9971 toc22

N

N

N

N

AN

NORMALIZED AT T, = +85°C \
50 60 70 80 90 100
TEMPERATURE (C)
COMPARATOR OFFSET
vs. COMMON-MODE VOLTAGE
™~ g
™\

N

N

| NORMALIZED AT Vg = 1.5V
- OTHER COMPARATOR REFERENCE = -2
I S R I

SV —
|

\

25 15 05 05 15 25 35
COMMON-MODE VOLTAGE (V)

45 55

Vput_ ERROR (uV)

OFFSET (mV)

TIMING VARIATION (ps)

-100

'
o - N W
o o o S o
(=) o o o o o

'
N
(=1
S

-300

-400

CROSSTALK, DUT_ DRIVEN BY
DTV_ WITH DHV_ VARIED

T T 5]
Vprv_=+1.5V | g
Vpry_=-1.5V %
=
A
V'V
A A
AT
\\.\A.

[ NORMALIZED AT Vpry_=3V
! I I ! L

-25 -15 05 05 15 25 35 45 55
Vpry_ (V)

DRIVER OFFSET vs. TEMPERATURE

N

N
AN

MAX9971 toc23
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AN
N

N

N

50 60 70 80 90 100
TEMPERATURE (°C)

NORMALIZED AT T = +85°C

COMPARATOR WAVEFORM TRACKING

Vpur_ FALLING [ %
Vpur_RISING
—
\/
/\\
™\

L NORMALIZED AT 50% REFERENCE
Vpyr_=0T0 1V PULSE
.l |

|
0 20 40 60 80 100
REFERENCE LEVEL (%)

Vour_ERROR (uV)

TRAILING-EDGE ERROR (ps)

CROSSTALK, DUT_ DRIVEN BY
DTV_ WITH DLV_ VARIED

100 —
Vpry_=3V |2
80 Vpy_=15V | %
60 =
40 'V!
20 -A.AJ/\!'V\/J‘
0 WM
-20 Wi
-40
-60
-80 NORMALIZED AT Vpry_ =0
-100 l l l | |
25 -15 -05 05 15 25 35 45 55
VoLv_ (V)
COMPARATOR RESPONSE TO
0 TO 3V SIGNAL
Veny_=Very_ =15V, R =50Q g
Veompri =1V, VoompLo=0 -+ g
S
[S
S
1l
J
=
=
t=2.0ns/div
COMPARATOR TIMING VARIATION
vs. PULSE WIDTH
50 .
30 §
10 E
I
10 L
NI
[T\
-70 ’
90 H
-110
-130
150 NOBMAL[ZED AT PW = 10ps

12 3 4 5 6 7 8 9 10
PULSE WIDTH (ns)
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#R T FHFIE ()

(Ta = +25°C, unless otherwise noted.)

COMPARATOR TIMING VARIATION
vs. INPUT SLEW RATE
60

50
40

MAX9971 toc28

30 Vpur_ FALLING
20 \

Vour_

RISING
pred

0 N o

-10 /

TIMING VARIATION (ps)

-20 /

-30

-40

50 | NORMALIZED AT SR = 2V/ns

-60

Veowpri =1V, VeowpLo = 0.Ru=50@ |

10 15 20 25 30 35 40 45 50

SLEW RATE (V/ns)

DRIVE 1V TO LOW-LEAKAGE TRANSITION

R R—
MAX9971 toc31

Iput_ = 2uA/div

t=2.5us/div

LOW-LEAKAGE CURRENT
vs. DUT_VOLTAGE
18

1.7

IAX9971 toc34

16

14 Vel

Iput_(nA)
3

13 A~
L

12 Wod

11 f
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0.8

-25 -15 -05 05
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15 25 35 45 55
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TERM MODE, Vpry_=0T0 1V g
D c—— B
S
s
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=
=
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t = 2ns/div
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S
&
n
!
t=100ns/div
Ipp SUPPLY CURRENT
vs.TEMPERATURE
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-
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/
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IAX9971 toc33
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ATEIKFhzs/tb g

#R T FHFIE ()

(Ta = +25°C, unless otherwise noted.)

PASSIVE LOAD OFFSET PASSIVE LOAD HIGH RESISTOR PASSIVE LOAD LOW RESISTOR
vs. TEMPERATURE vs. VOLTAGE vs. VOLTAGE
160 5 8000 — - 2200 — — 2
E _ g DUT_=DLV_ VpLy_=-2.2V |;
140 /]% 7900 7DUT‘_ DL‘V_ - 2150 DLV_ c
H | 2 E
120 / 7800 vy =-22v 2100 N /
0 5 700 A Vo= — 5 N— VoLy =452V
& / Ly 7600 \ 1y 2000
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PMU_ FORCE_ SWITCH RESISTANCE PMU_ FORCE_ SWITCH RESISTANCE PMU_ FORCE_ SWITCH RESISTANCE
vs. FORCE_ CURRENT vs. FORCE_ CURRENT vs. FORCE_ CURRENT
45 < 45 — - 45 N
o | VPmu_=52V : 1 | Venu_=15Y : o | Yomu_=-22V :
3 : 0m T :
g % 2 3 2 % A
(&) (&) (&) \
= 33 = 33 = 33
% / & % \
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oc / = / o
5 / T x\ // =z o
= ™~ = S~ — = —
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MAX9972

. BIEIIFE. 300Mbps
ATEIRZES /L B v

5| Bt B
E L B IhEE
1 DATA1 | BB IS el A . SEBAT, FREESFDHVISIDLVIME A S LA, IR 1.
2 RCV1 WIE 12 A bl A, Kl &K sha o, R 1R 2.
3,8,13, .
18, 51 GND [LEEIR
CMPH1 I 1= LR AR o
CMPL1 THIE LR LR A

6 DATA2 WIE2E AR A . WX T, FRIEFRDHV2E DLVUE VIR Sh g2/ A, TR TFIK2.
7 RCV2 WIE2E A bl oA . Kl 2 & NI Shal e X, R 1R 2.

9 CMPH2 I 2 e v LU AR o

10 CMPL2 T TE 2 A A

11 CMPL3 T T 3 i HL B g g

12 CMPH3 M3 3 v LU AR

14 RCV3 WIE3E FA bl A . Kl 3 B oI sha i, R 1A 2.

15 DATA3 WIE3E sl A . WX T, AskEFEDHVISDLVIVE IR S g3 00, W 1FIK2.
16 CMPL4 T T A4 i H A

17 CMPH4 T TE A LR A

19 RCV4 SHIE4RE AR A . KA R SRR, LR IR,

20 DATA4 WiE AR Hg sl A . WEhRizU, FSRIERDHVAS DLVAYE N IKS#R4 095 A, R 1FIE2.
21 DHV4 THIE AU Bl TR A -

22 DLV4 WIEA AL RS A .

23 DTV4 T 408 B2 i B L R A

24 CHV4 T TE 4 1R A TR FL R A

25 CLV4 T A A TR LR A

26 DHV3 SEIBEREemIE A TP

27 DLV3 M YRS ARIK R A

28 DTV3 A3 B R A

29 CHV3 W TE 3 LU AR R A

30 CcLV3 T 3 AR A TR LR A

31 DGND it

32 DOUT B OfdERH .

33 D TR A . R LR, B R AT A TR B U Bk 2 g . (RAECPRT, S ol AL 4.
34 DIN HBATHEOBIRR A .

35 SCLK ERETNE R

36 CS k.

37 SENSE4 JEIE 4 PMUKS 3% 3 .

38 FORCE4 JEIE4 PMU N %3 .
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BIRIIFE. 300Mbps
ATEIKZhZ5 /L £ 7

5| Bl B (4%)
SIE B Ih&E
39 SENSE3 I3 PMU K 2 .
40 FORCE3 TWIE3 PMU iz 4 8 .
41 TEMP T B 1 e o -
425;252' VDD IEFLRETA
43 DUT4 WAL &R, AT EEANWSIg. R fEk /O 5.
44 PMU4 WEASEONE R, HTEEARNPMUFF RO .
45, 55‘; B ves UL A
46 VL R IR A
48 DUT3 WE 3 M A e, Tl she . LA A a0 T A5
49 PMU3 WHE3BEONE R, A TEE3PMUF K0T,
54 PMU2 WE2SHONEERE, HT@E2MPMUIF RO .
55 DUT2 W2 AR e, T EE 2RI g . LR A TR /O T 45
58 PMU1 WIE SO EER, HTEiE LI PMUIF RO .
59 DUT1 T AR R, A TFEE L g . R R B /O T 5.
61 FORCE2 W2 PMU iz .
62 SENSE2 WIE 2 PMU K 24 .
63 FORCE1 TIE 1 PMU izt % .
64 SENSE1 I 1 PMUKE S .
65 COMPLO AR AR S B A .
66 COMPHI H AR S L S B A .
67 LDV4 WEAREBERA .
68 LDV3 M 3 AR A
69 LDV2 MIE 2 A A -
70 LDV MIE 1 AR
71 CcLv2 THTE 2 A oty LA PR L R
72 CHv2 THTE 2 ity L TR RS
73 DTV2 T 20K B i 2 L PR A
74 DLV2 I 29K BhERAIK R A
75 DHV2 TWIE2IK B2 = A
76 CLVA I R LA T TR FL R A
77 CHV1 TTE | L R A
78 DTVA1 I 1 YR B2 L R A
79 DLV1 HIE KA R A .
80 DHVA JHIE 1R BNA = A
— EP B, BESHEE V.
M A1/ 15
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MAX9972

PIiEiE. BIEIi#. 300Mbps
ATEIKFhzs/bb K ag

ONE OF FOUR IDENTICAL CHANNELS SHOWN

NI
MAX9972
DHV_
: 500
DTV MULTIPLEXER BUFFER Mo AVAVAY: DUT_
DLV_ LLEAK
/I/‘ﬂ HIGH IMPEDANCE
DATA_ ® >
o | HIGH-IMPEDANCE
ROV o LOGIC
TERM
CHV_
CMPH_ :
.
7
CMPL_
l\_ VS
' TABLE3 !
cLv_ Lose i
: T T A— @
| : MV LOAD EN 0
LDV_ | ! 20kQ HIGH .
A o
C VYV LoADEN 0
Low
300 :
FORCE_ AN\ 0/-/‘0 PMU_
FORCE EN —
1*%Q :
SENSE_ AN o/,/AO
SENSE EN —J
COMPHI COMMON TO ALL FOUR CHANNELS e
COMPLO 0
cs > L > TERM Ly,
SCLK > ——» LLEAK L Ve
DIN > SERIAL - SENSEEN e
b > INTERFACE ~ -—— FORCEEN
DOUT = - [OADENLOW — DGND

— LOAD EN HIGH

B, hRERER
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HFL
MAX9972 9 DUiEE . SIE - MEIC, AT Eshiilics,
Tl s =S YK shas . & O Ry ol E
AKelvin{XFER (K ). P B T/EE-2.2VE+52VE
JESE L, H K B b5 e BERA U5 i 12 (58 32 UK 3h) TAF:
B PR A B ) g R b R, SC R X R [ Y
CMOS# AtrESEATILIL . R A AT kR BT, o
VFOLACDUT I Ik B i . KelviniZE 4 n] SEHURE 0 &2, 2
HE25mA YR H TR AT . 535k, MAXO97242 (K
MR, R DUT_J R 3 4 22 20nA LR

MAX9972 $2 Bt W FfoRS B 264 . AR LA RS 0 (19 UK 3h 2
WEE AT . HL B R% JC VA DUIC DA & Rk e . 8 %
RCAS SR B F R, AT DAl 2 E S AL ERLE . B4,
R AT ARl B o B R

AANETE 1R BT B A i CMOSHE A Hi A 0 DATA_
FMIRCV_, AFH#HIE SR shiEE (&2). MAX9972: it 32%
RECMOS I H A (1 & 1 g fE 1% Bin T

B K5 gE

UK B A 20k R 2 iR 4R, WTikEEDHV_. DLV_
g DTV_=AHEZ —fERHA . F5 Ui & s A
DATA_. RCV_PI R Gl TERM AT (F 1).
DATA_MRCV_Jyfsif A, TREEFET VL /2. 8l

AT IR A ST A, DR IR S PR/

DUT_A] 75 2% i 2 i o Fl s BELAR S 2 [R) s sl e, tom] '8
AR R AR A (B 2R 2 1) .l ad = A A RCV_ TR X 4%
I TERM. LLEAKBESXEE . SHAX T, DUT_
4 O B L AE-2.2V B +5.2VHLETE B /N F2pA, T By
SRR G SR EERE . MRS, DUT.
0 O B B 1 — 2B B B 20nA LR, 15 5 R ok i %

MAXIN

PiEiE. EIEIiFE. 300Mbps

ATEIRFhz5/EL B as

R s i B PTAR R (E A 50Q, TR 45Q % S1Q1E F N 1Y
AFIBLE, W5) KR,

F1. KRBEEFES

EXTERNAL INTERNAL
CONNECTIONS | cONTRoL BITs | DRIVER | DRIVER
OUTPUT | MODE
RCV_|DATA_| TERM | LLEAK
0 0 X 0 DUT_=DLV_ | Drive
0 1 X 0 DUT_=DHV_| Drive
1 X 0 0 High Receive
Impedance
1 X 1 0 DUT_ = DTV_ | Receive
X X X 1 Low Leak Low
Leakage
0
Wy,
o 500
DHY_ 4 : ~ o\ DUT.
T :
DTV_- |41 |
LLEAK
DATA_
ROV COMPARATORS
1l AND LOAD
TERM—e—Q HIGH
MAXIMN
IMPEDANCE MAX9972
A2, 2 & FIIK sl
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MAX9972

PIiEiE. BIEIi#. 300Mbps

ATEIR g5/ Bas

LEE:ES
MAX9972 4 — il il $2 L A oar g S e e g . B4
R E R — B A NS £ DUT_, BAh— k&S
CHV_={CLV_ (WLIE1). tnZ201 R, HLBcash ki A &
R E R
g B En DR A S S 2B EisER O . F
FHZ 5 22 1 i COMPHIFICOMPLO ¥ & i b & . (R HL .
SARIE IE# T/E, COMPHIH &M K F 8% T COMPLOH
JE. HCBEES0Q 4 H B HT R A5 5 i (& 3) .

MAX9972 DU/~ 8 P ) & — Wi ¥ RA T 7, Tl
RS S g A B ELDV_, 12 H il A
BELIM % 2 2 2 DUT_ (K1) A e id il & 1 Pl A9 T
KMMSLEZREDUT_. WEEGHES(CREN). &
BALE — T . FRLREL (A Y 328 IOy 8% 0 19 5 8 2 2
S, WNFRIPTR . AR T 5 B AR R A R T
B HEA, DU IR AR T % DUT i i 9 _E 4.

AKX
MAXO972 VYA~ 3 H A A 18 AT 42 AL A A,
He PMU B B 22 B9 Be & (B 1) . B nE.
R T S A o SE P, B R R A R RS
PMU_MIDUT_R FM L5, THRSEOFKR, HET
PMU__E R B . 3 fovF PMU_ A #2808 s B 0 U i
W45 8 £ DUT_.

rittiE#Ezl, LLEAK

i A O E A LLEAKCKE (i MAX9972 #E A A i i A =X (S
# Electrical Characteristics). X ##52n] DL (i #th 52 A%
IDDQAIPMUMI R, A77 Zif W4k gs . XT84~
i, LLEAKZHI AR

WRDUT_ DA s (5 5 SR BB LLEAK B A7, itk s Fi 3 4
(B3R I M2 1EH TAERIFR . Electrical Characteristics2% 91
BRI I K 52 FE AR 2 T A TE X PP 1 T AT IR

m B
B S L LR i (S S-TEMP, & 8B S +70°C (343K)
IS4 AR PR IE K343V B HL S . 325 1 EL R L 10mV/°C G He
WilRE L, IR A5 s i B BT A 500Q (ML L (E).
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R2. tEEERIZE

DUT_>CHV_ | DUT_>CLV_ CMPH_ CMPL_
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1
MAXIVI
MAX9972
COMPHI I *
CHV_ J
500
AVAYAY, CMPH_
+
DUT_
+
: 500
AVAVAY: CMPL_
CLY_ -
COMPLO I

B3, HReaE 500 4 M it

*®3. LTiREMEHBEMEE

ACCURACY HIGH RESISTOR LOW RESISTOR
GRADE (k) (k)
A 7.5 2
B 6 1.5
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&R 70z tHE S

CMOS FHE 251 58 782 0 #HIMAX9972 1) TAE R 3 (1 4) .
FEHIBIR LA — A 120 B AL A7 4R (LSBAERT), FHAECSAR
NSRBI RE . 4. F4FTR, SRE BT
B e — A S A BB i, Bk

PiEiE. EIEIiFE. 300Mbps
ATEIKFhgs/tE K ag

[ DB-DI LRI H i . BIAE 34088 P10 S R 6 i ot
IR, B A SN ADATA . RCV_EHL AN
T HTRE . SRAITD NIRRT, B M A2 77 5 5
SR S A0S RAFTD IR T, 7ECS EIMHE
AR

P
S S Q\\% S & @
ok . PP TITS ST F TS
DIN >|11|10|9|8|7|6|5|4|3|2|1|0|
CS ENABLE
)
NAXI
MAX9972
QUAD F/F QUAD F/F QUAD F/F QUAD F/F
&l o— N o [N o= [N Q
N ENABLE 6 9 EnaBLE Ls 100 EnpsLE L6 T EnasLe 6
l’> LOAD l’> LOAD r> LOAD r> LOAD
CoL . |
\/ \ \/
MODE BITS MODE BITS MODE BITS MODE BITS
CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4
B4, it
x4, BHIFERAAIIRE
BIT STATE POWER-UP
BIT NAME FUNCTION 0 p STATE
0 TERM Term Mode Control High Impedance Term Mode 0
1 LLEAK Assert Low-Leakage Mode Term Mode Low Leakage 0
2 SENSE EN Enable Sense Switch Disabled Enabled 0
3 FORCE EN Enable Force Switch Disabled Enabled 0
4 LOAD EN LOW Enable Low Load Resistor Disabled Enabled 0
5 LOAD EN HIGH Enable High Load Resistor Disabled Enabled 0
6 — Unused X X 0
7 — Unused X X 0
8 CH1 Update Channel 1 Control Register Disabled Enabled 1
9 CH2 Update Channel 2 Control Register Disabled Enabled 1
10 CH3 Update Channel 3 Control Register Disabled Enabled 1
11 CH4 Update Channel 4 Control Register Disabled Enabled 1

MAXIN
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PIiEiE. BIEIi#. 300Mbps
ATEIKFhzs/bb K ag

N AXI/
MAX9972
—» oy
. N\J
»| 0SS0 [— oL |-— > tossi
—»| | lcsHo fcsHi —o|  |a—
TS \
D)
[
—» H |—
—»| D5 |a—
))
¢
o >< 0 o 0 >< 0 >< o4 ><Dg ><D1o ><m1 ><
))
« — fou
= )
LD
*FIRST BIT SHIFTED IN DURING WORD WRITE. tLow

K. Ontr

I
IEH B ATRSE D, B HCTAR 4 PF T 28 PE R 7 BB HLA
P AN BB, T B B AR I8 B % P A
2. PRSI R BB H 5 Vs
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FERIhFE

NP TIRE, W RURUR S I A EE . A AR
FEARHE IR BT, T34 29240mW ) T #E .

Bh1ES

PROCESS: BiCMOS
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PiEiE. EIEIiFE. 300Mbps
ATEIKFhgs/tE K ag

5IRIEE &
= 9 —
(0] [79] [78] [77] [76] [75] [74] [73] [72] [71] [70] [69] [66] [67] [66] [e5] [64] [63] [62] [61]
d
DATAT [1] 60] Voo
RoVI [2] 59] purt
GND [3] T TooTomoonoooenooosoooosooooooooooooosooooooooooon ] 58] PMUT
CMPHT [4] 57] vss
oMPL1 [5] 56] Voo
DATA2 [6 | 55] puT2
ROV2 [7] 4] PMU2
oo [8] 53] Vs
cupte ] | MAXIM 2l oo
cmpL2 [10] MAX9972 i 51] 6ND
CMPL3 [11] 50] Vss
CMPH3 [12] 49] PmU3
GND [13] 48] DUT3
Rov3 [14] 47] Voo
DATA3 [15] 46] v
CMPL4  [16] 45] Vs
CMPH4 [17] 44] PMU4
o @ 43] DUT4
RCV4 [19] 42] Voo
DATA4 [20] 41] TEMP
(21] [22] [28] [24] [25] [26] [27] [28] [29] [30] [31] [32] [3a] [34] [35] [36] [37] [3s] [39] |0
T T ge2e222258Bz2518 383
£368&83534635388 =87 28¢2¢%
TQFP

#HEEL
INF AT B2 S5 B AR AL R, 15411 china.maxim-ic.com/packages . i§ {12, FEEHmMLHFARY“+7. “#” 8 “-” (LK /RRoHSIKZ
HEREEP TR & AR FE BB, EERE N SHEE R, SRoHSRETL XK.

HEXR HERD SRS
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EITS &iTH AR EHwil
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