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ABSOLUTE MAXIMUM RATINGS

MAX9975AR
VCCIOGND oo -0.3Vto +11V
VEETO GND .o -5.75V to +0.3V
DUT_to GND ..o -2.75V to +7.5V
DHV_, DLV_, DTV_, CHV_, CLV_, COM_
O GND ... -2.5Vto +7.5V
CPHV_to GND ....oooiiiiiiiic i -1.0V to +8.5V
CPLV_tOGND ......oooiiiiiiiiiiccce e -3.5V to +6.0V
DUT_ Short Circuit to -1.5V 10 +6.5V...................... Continuous
MAX9975AZ
VCCIOGND ..o -0.3Vto +11.5V
VEg to GND...... -5.25V to +0.3V
DUT_to GND -2.25V to +8.0V
DHV_, DLV_, DTV_, CHV_, CLV_, COM_
O GND ... -2.0V to +8.0V
CPHV_to GND..... ...-0.5V to +9.0V
CPLV_toGND.......ooovviiiiiiiiiic ..-3.0V to +6.5V
DUT_ Short Circuit to -1.0Vto +7.0V.......c........... Continuous
VG = VEE oo -0.3Vto +16.75V
GS O GND ... +1V

LDH_, LDL_t0o GND ..cviiiiiiiiiiicice
DATA_, NDATA_, RCV_, NRCV_to GND

..-0.3Vto +6V
-2.5V to +5V

LDEN_, NLDEN_1t0 GND........ccoovviiiiiiiiiiiiiiice -2.5V to +5V
DATA_to NDATA_, RCV_to NRCV_, LDEN_to NLDEN_......+1.5V
TDATA_, TLDEN_to GND ..o -2.5V to +5V
DATA_, NDATA_ 10 TDATA ..o +2V
LDEN_, NLDEN_ 10 TLDEN_......ooiiiiiiiiiieieeceeeeeee e +2V
Veco_to GND.......o .-0.3V to +5V
SCLK, DIN, CS,RSTto GND ......ccoooiiiiiiiiiiiiiice, -1V to +5V
DHV_tO DLV it +10V
DHV_t0 DTV oo, +10V
DLV_ 10 DTV e +10V
CHV_or CLV_to DUT_ oo +10V
CH_,NCH_, CL_,NCL_to GND..........ccocvveeeiiiieee. -1V to +5V
HYS_CUrrent ..o, -1mAto +1TmA
All Other Pins to GND ...(VEE - 0.3V) to (Ve + 0.3V)
TEMP CUITent ... -0.5mA to +20mA

Power Dissipation (Ta = +70°C)

100-Pin TQFP-EPR (derate 167mW/°C

ADOVE +70°C) .ottt
Storage Temperature Range
Junction Temperature ....................
Lead Temperature, Lead-Free (soldering, 10s)
Lead Temperature, Leaded (soldering, 10S)...................

*Dissipation wattage values are based on still air with no heat sink. Actual maximum power dissipation is a function of heat-extraction

techniques and may be substantially higher.

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

(MAX9975AR: Vce = +9.75V, VEg = -4.75V, VopHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Vice = +10.25V, VEE = -4.25V, VicpHy_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLIES
» MAX9975AR 9.5 9.75 10.5
Positive Supply Vee Y
MAXQ9975AZ 10.0 10.25 11.0
i MAX9975AR -5.25 -4.75 -4.50
Negative Supply VEE \
MAX9975AZ -4.75 -4.25 -4.00
VILDH_ = VLDL_ = 0V, RL = 10MQ 170 190
Positive Supply Current (Note 2) lce VLDH_ = VLDL_ = 3.5V, RL =0, mA
Vcom_ = 1.5V, load enabled, 250 280
driver = high impedance
VIDH_ = VipL_ = 0V, RL = 10MQ -290 -320
Negative Supply Current (Note 2) IEE VLDH_ = VLDL_ = 3.5V, RL =0, mA
Vcom_ = -1V, load enabled, -370 -410
driver = high impedance
VLDH_ = VIpL_ =0V 3.2 3.6
Power Dissipation (Notes 2, 3) PD VLDH_ = VLDL_ = 3.5V, RL =0, W
Vcom_ = 1.5V, load enabled, 3.7 4.1
driver = high impedance
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Vicc = +10.25V, VEE = -4.25V, VicpHy_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VIDH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DUT_ CHARACTERISTICS
Operating Voltage Range MAX9975AR -1.5 +6.5
Vout \
(Note 4) MAX9975AZ -1.0 +7.0
MAX9975AR | SLEAK =0, VDUT_ = 1.5V, +3
Leakage Current in High- louT 0V, +3V, +6.5V A
Impedance Mode LLEAK = 0, VpuT_ = -1V,
MAX9975AZ OV, 43V, 47V +3
MAX9975AR | LEEAK =1, VDUT_ =-1.5V, +15
Leakage Current in Low-Leakage 0V, +3V, +6.5V A
Mode LLEAK =1, VpuT_ = -1V,
MAX9975AZ OV, 43V, 47V +15
) ) Driver in term mode (DUT_ = DTV_) 3 5
Combined Capacitance Cpurt — pF
Driver in high-impedance mode 5 6
Low-Leakage Enable Time (Notes 5, 6) 20 us
Low-Leakage Disable Time (Notes 6, 7) 0.1 us
CONTROL AND LEVELS INPUTS
LEVEL PROGRAMMING INPUTS (DHV_, DLV_, DTV_, CHV_, CLV_, CPHV_, CPLV_, COM_, LDH_, LDL )
Input Bias Current IBIAS +25 PA
Settling Time To 0.1% of full-scale change 1 us
DIFFERENTIAL CONTROL INPUTS (DATA_, NDATA_, RCV_, NRCV_, LDEN_, NLDEN_)
Input High Voltage ViH 0 3.5 \
Input Low Voltage ViL -0.2 +3.2 V
Between differential inputs +0.15 +1.00
Differential Input Voltage VDIFF Between a differential input and its 19 Y
termination voltage o
Input Bias Current +25 PA
Input Termination Voltage VIDATA 0 +3.5 \
VTLDEN_
Input Termination Resistor Betvyeer? signal and‘ corresponding 47.5 52.5 Q
termination voltage input
SINGLE-ENDED CONTROL INPUTS ( CS, SCLK, DIN, RST)
Internal Threshold Reference VTHRINT 1.05 1.25 1.45 \
Internal Reference Output Ro 20 KO
Resistance
External Threshold Reference VTHR 0.43 1.73 V
Input High Voltage ViH VTC';Z * 35 v
Input Low Voltage ViL -0.1 VTOHS ) %
Input Bias Current B +25 uA

MAXIMV 3
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Vice = +10.25V, VEE = -4.25V, VicpHy_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VLpH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

MAX9975

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SERIAL INTERFACE TIMING (Figure 6)
SCLK Frequency fsCLK 50 MHz
SCLK Pulse-Width High tCH 8 ns
SCLK Pulse-Width Low tcL 8 ns
CS Low to SCLK High Setup tcsso 35 ns
CS High to SCLK High Setup tcssi 35 ns
SCLK High to CS High Hold tcsH1 35 ns
DIN to SCLK High Setup tDs 3.5 ns
DIN to SCLK High Hold tDH 3.5 ns
CS Pulse-Width High tCSWH 20 ns
TEMPERATURE MONITOR (TEMP)
Nominal Voltage Ty = +70°C, RL = 10MQ 3.33 V
Temperature Coefficient +10 mV/°C
Output Resistance 20 kQ
DRIVERS (Note 8)

DC OUTPUT CHARACTERISTICS (RL = 10M<)

DHV_, DLV_, DTV_, Output Offset At DUT_ with Vpnuv_, VDTV_, VDLV_

Voltage Vos independently tested at +1.5V 19 mv
VGs = +100mV, )
VDHvV_ = 6.5V + 100mV -
MAX9975AR
Vas =-100mV, w0
Output Offset Voltage Due to VpLv_ = -1.5V - 100mV -
VGsos mv
Ground Sense Vas = +100mV, »
VDHV_ = 7V + 100mV *
MAX9975AZ
Vgs = -100mV, )
VpLy_ = -1V - 100mV -
DHV_, DLV_, DTV_ Output-Offset
- = = 2 V/°
Temperature Coefficient +200 HVIFC
DHV_, DLV_, DTV_ Gain py | Measured with VDHV_, VDLV and VDTv_at | 5997 409 1003 | WV
0V and 4.5V
DHV_, DLV_, DTV_ Gain o
Temperature Coefficient S0 ppm/*C
) ) VpuTt_ = 1.5V, 3V (Note 9) +5
Linearity Error mV
Full range (Notes 9, 10) +15
VpLv_ = 0V,
MAX9975AR VDHV.. = 200mV, 6.5V +2
DHV_ to DLV_ Crosstalk mV
VpLv_ = 0V,
MAX9975AZ VDV = 200mV, 7V +2
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHY_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCPHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_=VipL_ =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VDHvV_ = 5V,
MAX9975AR VDLV = 1.5V, +4.8V +2
DLV_ to DHV_ Crosstalk mV
VDHv_ = 5V,
MAX9975AZ oLy = 1V, 44.8V +2
MAX9975AR | VDHV- =3V, VbLv_ =0V, +2
DTV_ to DLV_ and DHV_ VDTV_ = -1.5V, +6.5V i
Crosstalk v -3V V -0V
DHV_ = , VDLV_ = )
MAX9975AZ VoTy. = 1V, +7V +2
VpTv_ = 1.5V, VpLv_ = 0V,
DHV_ to DTV_ Crosstalk VbHy. = 1.6V, 3V +2 mV
VpTv_ = 1.5V, VpHv_ = 3V,
DLV_ to DTV_ Crosstalk VbLy. = OV, 1.4V +2 mV
DHV_, DTV_, DLV_ DC Power- PSRR | (Note 11) +18 | mvNv
Supply Rejection Ratio
Maximum DC Drive Current IDUT_ +40 +80 mA
DC Output Resistance RpuTt_ IDUT_ = £30mA (Note 12) 47 48 49 Q
. o IDUT_ = £1TMA, £8mA 0.5 1
DC Output Resistance Variation ARDpUT_ Q
IDUT _ = £1TmMA, £8mA, +15mA, +40mA 0.75 1.5
DYNAMIC OUTPUT CHARACTERISTICS (ZL = 50Q)
AC Drive Current +80 mA
VpLv_ = 0V, VpHyv_ = 0.1V 15 22
Drive-Mode Overshoot VpLv_ =0V, VpHv_ = 1V 110 130 mV
VpLv_ = 0V, VpHy_ = 3V 210 370
VpLv_ = 0V, VpHv_ = 0.1V 4 11
Drive-Mode Undershoot VpLv_ = QV, VpHv_ = 1V 20 65 mV
VpLv_ = 0V, VpHv_ = 3V 30 185
VpuTt_ = 1.0Vp-p, tR = tF = 250ps,
10% to 90% 60 150
Term-Mode Overshoot (Note 13) mV
Vput_ = 3.0Vp-p, tR = tF = 500ps, 0
10% to 90%
\ =V =1V, V =0V 180 250
Term-Mode Spike DRV = TDTV- DLV mV
VpLv_ = VpTv_ = OV, VpHy_ = 1V 180 250
Vv =-1.0V, VpHv_ = OV 100
High-Impedance-Mode Spike DLV DRV mV
VbLv_ = 0V, VpHv_ = 1V 100
Settling Time to within 25mV 3V step (Note 14) 4 ns
Settling Time to within 5mV 3V step (Note 14) 40 ns
M AKX/ 5
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHY_ = +7.2V, VcpLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCPHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_=VipL_ =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER ’ SYMBOL I CONDITIONS MIN TYP MAX | UNITS
TIMING CHARACTERISTICS (ZL = 50Q) (Note 15)
Prop Delay, Data to Output tPDD 1.2 15 1.9 ns
Prop-Delay Match, tLH vs. tHL 3Vp-p +40 +100 ps
E;oci-aDgeelay Match, Drivers within (Note 16) 40 ps
Erooepfﬂ[;eelii/ Temperature +1.6 ps/°C

S O oeio 2 e

1Vp,!:, 40MHz, 0.6ns to 24.4ns pulse width, 405 +50
Prop-Delay Change vs. Pulse relative to 12.5ns pulse width
Width 3Vp-p, 40MHz, 0.9ns to 24.1ns pulse width, 435 +60 bs

relative to 12.5ns pulse width - B

5Vp-p, ZL = 5009, 40MHz, 1.4ns to 23.6ns +100

pulse width, relative to 12.5ns pulse width

MAXQ975AR | /DHV-- VDLV =1V, 50 75
Prop-Delay Change vs. Common- VDHV_ = 0to 6Y ps
Mode Voltage v -V =1V,

MAX9975AZ vggx: _ OE.)|5_://_to 55V 50 75
r;;(;p;g):r:iye, Drive to High tPDDZ xB:\//__:SVOV VpLy_ =-1.0V, 16 5 1 56 ns
Err(ijvpeDelay, High Impedance to PDZD xgi\//__::;vov VbLv_ =-1.0V, 06 a0 39 s
Prop-Delay Match, tpppz vs. tPDzD -15 -11 -0.7 ns
Prop-Delay Match, tpppz vs. tLH 0.2 0.6 1.0 ns
Prop Delay, Drive to Term tPDDT VDHv_ = 3V, VpLv_ =0V, VpTv_ = 1.5V 1.3 1.8 2.3 ns
Prop Delay, Term to Drive tPDTD VpHv_ = 3V, VpLv_ =0V, VpTy_ = 1.5V 1.6 2.1 2.7 ns
Prop-Delay Match, tppDT Vs. tPDTD -0.7 -0.3 +0.1 ns
Prop-Delay Match, tppDT vs. tLH -0.1 +0.3 +0.7 ns
DYNAMIC PERFORMANCE (ZL = 50Q)

0.2Vp-p, 10% to 90% 300 350 400

1Vp-p, 10% to 90% 330 390 450
Rise and Fall Time tR, tF 2Vp.p 430 500 570 pS

3Vp.p, 10% to 90% 500 650 750

B5Vp.p, Z = 500Q, 10% to 90% 800 1000 1200
Rise and Fall Time Match trvs. tF | 3Vp-p, 10% to 90% +50 ps
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHY_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCPHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_=VipL_ =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
0.2Vp-p 550
1Vp-p 550 630
Minimum Pulse Width (Note 17) 2Vp.p 650 750 ps
3Vp.p 850 1000
5Vp.p, ZL = 500Q 1300
0.2Vp-p 1800
1Vp-p 1800
Data Rate (Note 18) 2Vp-p 1500 Mbps
3Vp.p 1200
5Vp-p, ZL = 500Q 800
Dynamic Crosstalk (Note 19) 12 mVp-p
Rise and Fall Time, Drive to Term | tpTR, tDTF \1/8;\/%:93‘}/2, \éiDng\;/r_(;s\(/N\cgng)z 1.8V, 0.6 1.0 13 ns
Rise and Fall Time, Term to Drive | tTDR, tTDF \1/8;\/&) 95’;{) \Ii?gLL\J/r_e 12\(/;\]\(;?;;6) 1.5V, 0.6 1.0 1.3 ns
COMPARATORS (Note 8)
COMPARATOR DC CHARACTERISTICS
MAX9975AR -1.5 +6.5
Input Voltage Range (Note 4) VIN \
MAX9975AZ -1.0 +7.0
Differential Input Voltage VDIFF +8 \
Input Offset Voltage Vos Vpurt_ = 1.5V +20 mV
Icr;g:ftﬂg:i?t—Voltage Temperature +10 WVeC
Common-Mode Rejection Ratio CMRR MAX9975AR | Vput_ = -1.5V, +6.5V +0.25 *2 VN
(Note 21) MAX9975AZ | VpuT_ = -1V, +7V +0.25 +2
MAX9975AR |DUT== 15V, 3V =3
Linearity Error Vput_ =-1.5V, +6.5V 10 .y
(Note 9) VpuTt_ = 1.5V, 3V +3
MAX9975AZ
Vput_ =-1V, +7V +10
Fﬁ;ﬁrﬁ;‘pp'y Rejection Ratio PSRR | Vpur_ =15V L0035 2 | mvv
COMPARATOR HYSTERESIS
RHys = open 0
RHYs = 5kQ 2
Input Hysteresis RHys = 3.8kQ 5 mV
RHYs = 2.9kQ 10
RHYs = 2.3kQ 15
M AXIW 7

SL66XVIN



MAX9975

FarN, BEH. 3I5mABiT1&
1200Mbps ATE RS 1/Y/3> /YL —%

ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Ve = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCpHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VIpH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
COMPARATOR AC CHARACTERISTICS (Note 22)
) Term mode, tR = tF = 150ps 15 25
Bandwidth —— GHz
High-impedance mode 0.5 0.7
Minimum Pulse Width (Note 23) tPW(MIN) 500 650 ps
Prop Delay tPDL 0.9 1.3 1.7 ns
Prop-Delay Temperature o
Coefficient 1.7 ps/*C
Prop-Delay Match, High/Low vs.
Low/High +10 +50 ps
Prop-Delay Match High vs. Low +50 bs
Comparator
Prop-Delay Match, Comparators
within Package (Note 16) +80 ps
MAXQ975AR | /CHY_ = VCLv_=-1.4V 40 60
Prop-Delay Dispersion vs. to +6.4V ps
Common-Mode Input (Note 24) - -
MAX9975AZ :ﬁ*gbv VoL, =-0.9v 40 60

VcHv_ = VeLy, = 0.1V to 0.9V,
VpuT_ = 1Vp-p, tR = tF = 250ps, 10% to +40 +70

Prop-Delay Dispersion vs. 90% relative to timing at 50% point

) ps

Overdrive VcHv_ = VeLy_ = 40mV to 160mV,

VpuT_ = 0.2Vp-p, tR = tF = 150ps, 10% to +40 +60

90% relative to timing at 50% point
Prgp—Delay Dispersion vs. Pulse 0.6ns to 24.4ns. pulse width, relative to +30 +50 ps
Width 12.5ns pulse width
Prop-Delay Dispersion vs. Slew 0.5V/ns to 6V/ns slew rate, relative to 4V/ns +30 +60 ps
Rate slew rate

VpuTt_ = 1.0Vp-p, IR = tF = 250ps,
term mode, 10% to 90% relative to timing at +40 +70
50% point

VpuTt_ = 1.0Vp-p, tR = tF = 250ps,
Waveform Tracking 10% to 90% high-impedance mode, 10% to 90% relative +250 +350 ps
to timing at 50% point

VpuT_ = 3Vp-p, tR = tF = 500ps,
high-impedance mode, 10% to 90% relative +150 +200
to timing at 50% point

) Term mode 6
DUT_ Slew-Rate Tracking — V/ns
High-impedance mode 5

8 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Ve = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCpHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
COMPARATOR LOGIC OUTPUTS (CH_, NCH_, CL_, NCL_)
Vcco_ Voltage Range Vvcco_ 1.5 3.5 \
Vcco_ Current lvcco_ 64 mA
Output Low Voltage Compliance Set by loL, RTERM, and Vcco_ -0.5 Vv
i _ _ _ _ Vcco_  Veco_  Veco_
Output High Voltage VOH IcH_=INCH_=lcL_=INcL_=0 01 001 +002 Vv
Output Low Voltage VoL IcH_ = INCH_=IcL_=INncL_=0 Vng_ vV
Output Voltage Swing IcH_=INCH_=IlcL_=INcL_=0 760 800 840 mV
Internal Output Termination Single-ended measurement from Vcco_
Resistor RTERM | {6 CH_, NCH_, CL_, NCL_ 48 52 e
Differential Rise and Fall Times tR, tF 20% to 80% 210 250 ps
CLAMPS
High-Cl | Volt R v MAX9975AR 0 7.5 y
igh-Clamp Input Voltage Range
9 pine gerang CPH- 'MAx9975A7 05 8.0
Low-Cl Inout Volt R v MAX9975AR 2.5 +5.0 v
ow-Clamp Input Voltage Range
pine ¢ ¢ CPL- MAX9975AZ -2.0 +5.5
At DUT_ with IpuT_ = TmA, +100
VePHY_ = 0V
MAX9975AR :
At DUT_ with IpuT_ = -1mA, +100
VepLy_ = 0V
Clamp Offset Voltage Vos mV
At DUT_ with IpyT_ = 1mA,
+100
VcpHY_ = 0.5V
MAX9975AZ :
At DUT_ with IpuT_ = -1mA, +100
VepLy_ = 0V
Offselt—\l/oltage Temperature +950 V0
Coefficient
| =1mA, V =0V +10
MAX9975AR IDUT‘ s VCPHV‘ ~ -
g . . =-1mA, = +
girg%\f’ootvevi:?upply Rejection PSRR IDUT_ P CPLV. = - MV
=1mA, _=0. +
MAX9975A7 —201= CPHY
IDuT_ = -1MA, VcpLy_ = OV +10
Voltage Gain Ay 0.96 1.005 VIV
Voltage-Gain Temperature o
Coefficient 30 ppm/*C

MAXIMV 9
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FarN, BEH. 3I5mABiT1&
1200Mbps ATE RS 1/Y/3> /YL —%

ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Vice = +10.25V, VEE = -4.25V, VicpHy_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VLpH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IpuT_ = TMA,
VepLy_ = -1.5V, +10
V =0to 6.5V
MAXQ975AR  [—2rv=
IpuT_ = -1TmMA,
VCPHY_ = 6.5V, +10
V =-1.5Vto +5.0V
Clamp Linearity CPLV- mV
IDUT_ = TMA,
VepLy_ = -1.0V, +10
V =0.5Vto 7.0V
MAX9975A7 V=
IDUT_ = -TmMA,
VepHY_ = 7.0V, +10
VepLy_ = -1.0V to +5.5V
VCPHY_ = 0V,
VepLy_ = -1.5Y, 40 80
Vv =6.5V
MAX9975AR DUT—
VCPHV_ = 6.5V,
VcpLy_ = 5.0V, -80 -40
o Vput_ =-1.5V
Short-Circuit Output Current IscbuT_ mA
VepHy_ = 0.5V,
VepLy_ = -1.0V, 40 80
vV =7.0V
MAXQ975A7 1=
VCPHY_ = 7.0V,
VcpLy_ = 5.5V, -80 -40
Vput_ =-1.0V
VepHv_ = 3V, VopLy_ = 0V,
Clamp DC Impedance Rout IDUT.. = +5mA and £ 15mA 48 53 Q
VeopHy_ = 2.5V,
VepLy_ =-1.5V 15
IpuT_ = 10mMA, '
20mA, 30mA
MAX9975AR
VCPHY_ = 6.5V
VepLy = 2.5V, 15
IpuT_ =-10mA, '
-20mA, -30mA
Clamp DC Impedance Variation Q
VCPHV_ = 2.5V,
VepLy =-1.0V 15
IpuT_ = 10mMA, '
20mA, 30mA
MAX9975AZ
VCpPHY_ = 7.0V
VepLy_ = 2.5V, 15
IpUT_ = -10mA, '
-20mA, -30mA

10 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Vice = +10.25V, VEE = -4.25V, VicpHy_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VLpH_ = ViDL =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER ’ SYMBOL [ CONDITIONS MIN TYP MAX | UNITS
ACTIVE LOAD (Vcom_ = 1.5V, RL > 1MQ, driver in high-impedance mode, unless otherwise noted)
MAX9975AR -1.0 +6.0
COM_ Voltage Range Vecom_ v
MAX9975AZ -0.5 +6.5
Differential Voltage Range VpuT_ - Vcom_ -7.5 +7.5 Y
COM_ Offset Voltage Vos ISOURCE = ISINK = 20mA +100 mV
Offset-Voltage Temperature o
Coefficient +100 WVFC
COM_ Voltage Gain Av Vcom_ =0, 4.5V, ISOURCE = IsINK = 20mA 0.98 1.00 VIV
Voltage-Gain Temperature o
Coefficient 10 Ppm/°C
MAX975AR | YCOM-=-1V, +6V +3 +15
, , ISOURCE = ISINK = 20mA
COM_ Linearity Error (Note 10) mV
MAXgg75A7 | /COM-=-0.5V, +6.5V +3 +15
ISOURCE = ISINK = 20mA
COM_ Output Voltage Power- Vcom_ = 2.5V,
Supply Rejection Ratio PSRR ISOURCE = ISINK = 20mA (Note 11) £10 mvV/N
MAX9975AR ISOURCE = 20
V.DUT_ =3V, 6.5V ISINK = 35MA
with Vcom_ = -1V and
VpuTt_ = -1.5V, +2V with ISOURCE =
) ) 500
Output Resistance, Sink or Ro Vcom_ = +6.0V ISINK = TMA ‘o
Source
\,\//| AX99ZSC;A 5Zv 7.0V ISOURCE = 30
DUT_. = 2.9V, /. ISINK = 35mA
with Vcom_ = -0.5V and
VpuT_ = -1.0V, +2.5V with ISOURCE = 500
Vcowm_ = +6.5V ISINK = TMA
IDUT_ = +33.25mA,
Output Resistance, Linear Region Ro ISOURCE = IsINK = 35mA, Vcom_ = 2.5V 11 18 Q
verified by deadband test
Deadband Vcom_ = 2.5V, 95% ISOURCE t0 95% ISINK 700 1000 mV
SOURCE CURRENT (Vput_=4.5V)
Maximum Source Current VipL_=3.8V 36 40 mA
Source Programming Gain ATC VipL_=0.2V,3V, Vi pH_=0.1V 9.75 10 10.25 mA/N
Source Current Offset (Combined
Offset of LDL_ and GS) los | VibL- = 200mV -1000 0 WA
Source-Current Temperature o
Coefficient ISOURCE = 35mA 19 HAPC
. ~ | = 25mA +60
Sogrcg Curreht Power-Supply PSRR SOURCE AN
Rejection Ratio ISOURCE = 35mA +84
. . Vi pL_ = 100mV, 1V, 2.25V +60
Source Current Linearity (Note 25) pA
VipL_ =3V +130
N AXIWV 11
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHY_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCPHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_=VipL_ =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER [ SYMBOL | CONDITIONS MIN TYP MAX UNITS
SINK CURRENT (VpuT_ = -1.5V, MAX9975AR; VpuTt_ = -1.0V, MAX9975AZ)
Maximum Sink Current VLDH_ = 3.8V -40 -36 mA
Sink Programming Gain ATC VipH_ = 0.2V, 3V, Vi pL_=0.1V -10.25 -10 -9.75 mA/NV
Sink Current Offset (Combined _
Offset of LDH_ and GS) I0s | VLDH- = 200mV 0 1000 HA
Sink-Current Temperature _ o
Coefficient ISINK = 35mA +8 WA/C
ink- = | = 25mA +60
Sm.k CAurrent Power Supply PSRR SINK AN
Rejection Ratio ISINK = 35mA +84
. ) ) VLDH_ = 100mV, 1V, 2.25V +60
Sink Current Linearity (Note 25) uAN
VIDH_ =3V +130
GROUND SENSE
GS Voltage Range VGs Verified by GS common-mode error test -250 +250 mV
Vput_ =-1.5V,
Vas = +250mV, +20
VIDH_ - Vas = 0.2V
MAX9975AR
VpuT_ = +4.5V,
VGs = £250mV, +20
ViDL -Vgs =02V
GS Common-Mode Error pA
Vput_ = -1V,
Vas = +250mV, +20
VIDH_ - Vas = 0.2V
MAX9975AZ
VpuTt_ = +4.5V,
Vas = £250mV, +20
VipL_-Vgs =0.2V
GS Input Bias Current Vgs = 0V +25 pA
AC CHARACTERISTICS (ZL = 50Q to GND)
| =10mA, V _=-1V 2.7 3.5 4.3
Enable Time (Note 26) tEN SOURCE com ns
IsSINK = 1T0mA, Vcom_ = 1V 2.7 3.5 4.3
| = 10mA, V. _=1V 1.5 2 2.5
Disable Time (Note 26) tDIS SOURCE com ns
ISINK = 10mA, Vcom_ = -1V 1.5 2 25
I I 1A To 10% 15
SOURCE = ISINK = 1Tm
Current Settling Time on To 1.5% 50 ns
Commutation (Note 27) | | A To 10% 3 5
= =20m
SOURCE SINK To15% 15
Spike During Enable/Disable ISOURCE = ISINK = 35mA, VCOML = OV 200 300 =y

Transition
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ELECTRICAL CHARACTERISTICS (continued)

(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHY_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VCPHY_ = +7.7V,
VepLy_ =-1.7V.Vcco_ = +1.8V, VipH_=VipL_ =0V, Vgs = 0V, RHys_ = open, Ty = +85°C, unless otherwise noted. All temperature coeffi-
cients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

Note 1:

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:

Note 25:

Note 26:

Note 27:

MAXIMV

: Unless otherwise noted, all propagation delays are

All minimum and maximum DC measurements and driver 3V rise- and fall-time test limits are 100% production tested. All
other test limits are guaranteed by design. Tests are performed at nominal supply voltages, unless otherwise noted.

Total for dual device at worst-case setting.

Does not include above ground internal dissipation of the comparator outputs. Additional power dissipation is typically
(64mA x Vvcco ).

Externally forced voltages may exceed this range provided that the Absolute Maximum Ratings are not exceeded.
Transition time from LLEAK being asserted to leakage current dropping below specified limits.

Based on simulation results only.

Transition time from LLEAK being deasserted to output returning to normal operating mode.

With the exception of offset and gain/CMRR tests, reference input values are calibrated for offset and gain.

Relative to straight line between 0 and 4.5V.

Specifications measured at the endpoints of the full range. Full range for the MAX9975AR is -1.3V < VpHv_ =< +6.5V, -1.5V <
VpLv_ = +6.3V, -1.5V < VpT1y_ = +6.5V. Full range for the MAX9975AZ is -0.8V =< VpHy_ = +7V, -1V = VpLv_ =< +6.8V, -1V =
VDTV =< +7V.

Change in offset voltage with power supplies independently set to their minimum and maximum values.

Nominal target value is 48Q. Contact factory for alternate trim selections within the 45Q to 51Q range.

VpT1v_ = midpoint of voltage swing, Rs = 50Q. Measurement is made using the comparator.

Measured from the crossing point of DATA_ inputs to the settling of the driver output.

Prop delays are measured from the crossing point of the differential input signals to the 50% point of the expected output
swing. Rise time of the differential inputs DATA_ and RCV_ are 250ps (10% to 90%).

Rising edge to rising edge or falling edge to falling edge.

Specified amplitude is programmed. At this pulse width, the output reaches at least 90% of its nominal (DC) amplitude. The
pulse width is measured at DATA_.

Specified amplitude is programmed. Maximum data rate is specified in transitions per second. A square wave that reaches
at least 90% of its programmed amplitude may be generated at one-half of this frequency.

Crosstalk from either driver to the other. Aggressor channel is driving 3Vp-p into a 50Q load. Victim channel is in term mode
with VpTy_ = +1.5V.

Indicative of switching speed from DHV_ or DLV_ to
DTV_and DTV_to DHV_ or DLV_ when VpLv_ < VDTVv_
< VpHv_. If VDTV_ < VpLVv_ or VDTV_ > VDHv_, switch-
ing speed is degraded by a factor of approximately 3.
Change in offset voltage over the input range.

measured at 40MHz, Vpyt_ = 0 to +1V, VcHv_ =
VeoLv. = +0.5V, tr = tF = 250ps, Zg = 50Q, driver in
term mode with VpTy_ = +0.5V. Comparator outputs
are terminated with 50Q to 0.9V and Vcco_ = 1.8V.
Measured from Vpyt_ crossing calibrated CHV_/CLV_
threshold to crossing point of differential outputs.

At this pulse width, the output reaches at least 90% of

(a) DRIVE-TO-TERM RISE AND FALL TIME

its DC voltage swing. The pulse width is measured at
the crossing points of the differential outputs.

VpuT_ = 200mVp-p. Overdrive = 100mV.

Relative to segmented interpolations between 200mV,
2V, 2.5V, and 3.5V.

Measured from crossing of LDEN_ inputs to the 50%
point of the output current change.

Vcom = 1V, Rs = 50Q, driving voltage = 1.55V to
0.45V transition and 0.45V to 1.55V transition (at TmA)
or +2.5V to -0.5V transition and -0.5V to +2.5V transi-
tion (at 20mA). Settling time is measured from VpuT_ =
1V to IsiNK/IsOURCE settling within specified tolerance.

—> <— IR

90%- ==

DTV_

(b) TERM-TO-DRIVE RISE AND FALL TIME

X1. BREh SiimS S ORIEN SERE DI LV /Y IR
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0V, RHys_ = open, Rput_ trimmed to 50Q, T, = +85°C, unless otherwise noted.)
INTO 500Q

DRIVER LARGE-SIGNAL RESPONSE

-2.2V. MAX9975AZ: Vcc = +10.25V, VEE = -4.25V, VcpHy = +7.7V,

DRIVER LARGE-SIGNAL RESPONSE

-1.7V.Vcco_=+1.8V,VipH = VipL =0V, Vas

. 35mABGIZ

1200Mbps ATERSA4/Y/a /YL —%

iz '
~d REEERE

DRIVER SMALL-SIGNAL RESPONSE

— = =]
Farlh, BE
(MAX9975AR: Vce = +9.75V, VEE = -4.75V, Vopry_ = +7.2V, VcpLy

VepLy

£0901 5266XYN

'
'
'
P T E

500Q2- -

VpLy_=0V

RL

90901 G266XYIN

60903 G/66XVIN

2ns/div

t

DRIVER 3V, 400Mbps
SIGNAL RESPONSE

A

1ns/div

t

ERROR vs. PULSE WIDTH

DRIVER 3V TRAILING-EDGE TIMING

=12.5ns
25ns, Vpry =+3V, Vpry =0V

POSITIVE PULSE

|z
NEGATIVE PULSE
NORMALIZED AT PW

PERIOD

G090 G/66XYIN

40

2ns/div

t

DRIVER 1V, 1800Mbps
SIGNAL RESPONSE

DRIVER DYNAMIC
CURRENT-LIMIT RESPONSE

20

2

4
-60
-80
-100

(sd) 4O ONINIL

8020} G/66XVIN

15 20 25

MAXIM

10
PULSE WIDTH (ns)

NG

INK

2.0ns/div

t

DRIVER 1V, 600Mbps
SIGNAL RESPONSE

AP/AWOQG = LNaA o
1090) GZ66XYIN
U sty - i e
, N B
A EftrEFER
” o818t
-2 SR I S
AN BUNRRRAE-Y M=) SO
(= ' 2 o) '
sl S S T
I s S R R 2R T A
> | T I 0 ; . I
T i S Rl e RSt Rl
o
1 R N
e T e e e R S
oo 1 1 1 1 1
> oc ' ' ' | |
AIp/AWIOG =~ LNaA o

&
-
=

7020} G/66XYIN

Vpuy_ =1V, R =509

500ps/div

t

DRIVER 3V, 1200Mbps
SIGNAL RESPONSE

NP/AWOQL =~ LNaA °

50ns/div

t

250ps/div

t
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REEEREERSE)
(MAX9975AR: Vce = +9.75V, VEE = -4.75V, VopHy_ = +7.2V, VepLy_ = -2.2V. MAX9975AZ: Vce = +10.25V, VEE = -4.25V, VCpHY_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIpH_ = VipL_ =0V, Vas = 0V, RHys_ = open, Rput_ trimmed to 50Q, Ty = +85°C, unless otherwise noted.)

DRIVER 3V TRAILING-EDGE TIMING DRIVER 1V TRAILING-EDGE TIMING DRIVER 1V TRAILING-EDGE TIMING
ERROR vs. PULSE WIDTH ERROR vs. PULSE WIDTH ERROR vs. PULSE WIDTH
¥ POSITIVE PULSE & ¥ g 10 UL g
20 v e % Ig 5 |- POSITIVE PULSE c
o [ {1 T oA
_ ” \v\ 10 | POSITIVE PULSE 5 [l /\
& a . N
= 'V N = ol B VA = A\
2 -0 AN 2 0 e g -0 J /\
S 0 la ~ s 0 ol & 15 {1 tesane PULSE
= V' hesane puise = S
=% J T T s Y
g NEGATIVE PULSE §
40 BTALIZED ATPW =12.515— \ 30 ’VI NORMALIZED AT PW = 12.5ns,—
50 Vs =43V Voiy <0V — -30 NORMALIZED AT PW = 12.5ns | %5 PERIOD = 25ns
‘DHV—“ ) DL“’—‘ D PERIOD = 25ns, Vppy_=+1V, VpLy_=0V } Vphy_=+1V, Vppy_= 0V
-60 -40 - - - - 40 I I I I I
09 14 19 24 29 34 39 44 49 54 0 5 10 15 20 25 06 12 18 24 30 36 42 48 54
PULSE WIDTH (ns) PULSE WIDTH (ns) PULSE WIDTH (ns)
DRIVER TIME DELAY DRIVE TO
vs. COMMON-MODE VOLTAGE DRIVE-TO-TERM TRANSITION HIGH-IMPEDANCE TRANSITION
50 T T T @ 4 w0
NORMALIZED AT Vgy = 1.5V E g £
40 |- MAxg97sAR 5 g :
= = =
30 = =
& 2 2
fuw N N0
2 10 N /7 o o
= = 3
0 7\\\ W £ E
= :’i
o | FISING EDGE X
FALLING EDGE 0
20 \ \
0 1 2 3 4 5 6 t=2.0ns/div
COMMON-MODE VOLTAGE (V)
DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
8 o 8 — 8 —_—
DUT_=DHV_ |2 DUT_-DLv_ |2 DUT_=DTV_ |2
6 VpLy_=-1.5V {3 6 VpHy_=+6.5V {3 6 VpLy_=-1.5V {g
Vory_=0V E \ Vpry_=0V E VpHy_=+6.5V |2
= 4 MAXD975AR = 4 MAX3975AR = 4 MAX9975AR |
EEN = L1\ = I\
o 2 == 2 s 2
2 \ = \ 2 N\
& N L g N g N
) — g o )
= \ = =
4 -4 -4
6 -6 6
-8 -8 -8
45 -05 05 15 25 35 45 55 65 45 -05 05 15 25 35 45 55 65 45 -05 05 15 25 35 45 55 65
Vour_ (V) Vour_ (V) Vour_ (V)
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REBMEREEE)

(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM
DLV_ WITH DUT_ = DHV_ DHV_WITHDUT_=DLV_ DTV_ WITH DUT_=DHV_
2.0 — o 20 — < 20 — -
Vphy_=5V 2 VpLy_=0V g Vphy_=3V g
15 }Vpry_ =15V g 15 |Vpry =15V g 15 FVov_=0V g
MAX9975AR z MAX3975AR 2 MAX3975AR 2
10 1.0 1.0 7
= = = /
£ 0s £ 05 £ 05
S I S S /
£ 0 b= g 0 — =
od od [ i
! _ \_/—"’ _
205 805 205
10 1.0 -1.0
15 15 15
NORMALIZED AT Vppy =0V NORMALIZED AT Vpry_=5V NORMALIZED AT Vpry_=15V
20 Nl 20 e oA 20 skt
15 05 05 15 25 35 45 55 65 15 05 05 15 25 35 45 55 65 15 -05 05 15 25 35 45 55 65
VpLy_ (V) Vpry_ (V) Vorv_ (V)
CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM
DTV_WITH DUT_=DLV_ DLV_WITHDUT_=DTV_ DHV_ WITHDUT_=DTV_
2.0 — 5 1.0 — o 1.0 — <
VpHy_=6.5V s VpHy_=6.5V 5 VpLy_=-1.5V s
15 |Vpy_=0v £ 08 |vpry_ =15V H 08 Fvppy_=+15V g
MAX9975AR z 06 | MAXG975AR 2 06 | MAX9975AR E:
10} '
— = 04 = 04
o : = 02 = 02
(=) f=) [}
g 0 / g o E 0
! = !
>8 -05 / >g -0.2 >8 -0.2
0.4 -0.4
-10
-06 0.6
-15 0.8 -0.8
NORMALIZED AT Vpry_=15V : NORMALIZED AT Vpry =0V ' NORMALIZED AT Vppy_=3V
20 L L L L L 10 L L L - 1.0 L L L L
15 05 05 15 25 35 45 55 65 15 05 05 15 25 35 45 55 65 15 -05 05 15 25 35 45 55 65
Vprv_ (V) VoLy_ (V) Vpry_ (V)
DRIVER OUTPUT-VOLTAGE ERROR
DRIVER GAIN vs. TEMPERATURE DRIVER OFFSET vs. TEMPERATURE vs. GROUND-SENSE VOLTAGE
1.0015 g 1.0 g 15 | | 5
e 08 2 e
g g 10 DUT_=DLV_ g
1.0010 ~ 2 06 \\Z z
1,0005 ~. 04 e N
_ ~ = £ \ DUT_ = DHV._
: ™ 02 5 o0 :
=1.0000 B o £ \\i
5 N £ .02 v = 09 N
. = =
0.9995 N =
N -0.4 ] 10
0.9990 06 45
08 :
NORMALIZED AT Ty = +85°C NORMALIZED AT Ty = +85°C NORMALIZED AT Vgg = OV
0.9985 . -10 20 . . .
60 65 70 75 80 85 90 95 100 60 65 70 75 8 8 90 95 100 03 -02 -01 0 01 02 03
TEMPERATURE (°C) TEMPERATURE (°C) Vs (V)

16 MAXIM




TaAFN. BET). 3I5mARRGHE
1200Mbps ATE R >A4/Y/32 /YL —%

REBMEREEE)

(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

COMPARATOR OFFSET COMPARATOR TIMING VARIATION
vs. COMMON-MODE VOLTAGE vs. COMMON-MODE VOLTAGE COMPARATOR WAVEFORM TRACKING
2.0 o 30 - 20 T T 3
OTHER COMPARATOR REFERENCE = 2.5V g \ g FALLING EDGE 2
g RISING EDGE g \ g
15 |MAX9975AR : 2% SING EDG / : 10 ~ g
10 " \ FALLING EDGE \/ = PR
’ g & v "‘f““”"‘w - “‘\
. = \ \\Z = l/\ \'\I\e«,,\
S 05 Z 15 / g 10 [ v
€ 2 \(/ W = ! RISING EDGE \v\
L o gt e Z 10 / Z 9 H \
@ = \ / = H \ \
S o \ N o '
-05 = 5 g -30 '
2 N = ,
10 0 "ot -40 '
NAVND \
15 5 NORMALIZED AT Vo = 1.5V -50 |NORMALIZED AT 50% REFERENCE LEVEL—
NORMALIZED AT Vem = 1.5V MAX9975AR Vpyr_=0T0 1V PULSE !
20 L 0 JITOA | 60 ‘ ‘ ‘ ‘
15 -05 05 15 25 35 45 55 65 15 05 05 15 25 35 45 55 65 0 20 40 60 80 100
COMMON-MODE VOLTAGE (V) COMMON-MODE VOLTAGE (V) REFERENCE LEVEL (%)
COMPARATOR WITH HYSTERESIS
COMPARATOR TRAILING-EDGE TIMING COMPARATOR TRAILING-EDGE TIMING TRAILING-EDGE TIMING VARIATION
VARIATION vs. PULSE WIDTH VARIATION vs. PULSE WIDTH vs. PULSE WIDTH
10 ‘ IE 0 ‘ 8 10 ‘ .
5 i g | HiGH PULSE 7AN HIGH PULSE g
0 |HIGH PULSE__pl o\ A;lg ° \ //— Y\ [ A P~ z
z g h e 2 ,/V V¥
Z 10 | Z 5 n| g A
= = =
= 5 LOW PULSE z / = LOW PULSE
= 0 = ~] V‘ =
= = X, =
S5 =5 S 3
= = LOW PULSE =
-30 30
-3 -40 — NORMALIZED AT PW = 12.50s —
i -35 RHys = 2.4kQ2
-40 NORMALIZED AT PW = 12.5ns V NORMALIZED AT PW = 12.5ns HYS = 2.
45 I I I 40 I I I ! 50 | | |
0 5 10 15 20 2 04 14 24 34 44 54 0 5 10 15 20 %
PULSE WIDTH (ns) PULSE WIDTH (ns) PULSE WIDTH (ns)
COMPARATOR TIMING VARIATION COMPARATOR DIFFERENTIAL COMPARATOR RESPONSE TO
vs. INPUT SLEW RATE OUTPUT RESPONSE HIGH SLEW-RATE OVERDRIVE
20 3 3 8
- \LDUT R‘IS\NG |0; Vpur_=0T0 3V PULSE . INPUT SLEW RATE = 4V/ns R
- 2 Very_=Vowy =15V --g--oy--oio-d--fg DRIVER IN HIGH-IMPEDANCE MODE ™3™ "2
_ 10 1 EXTERNALLOAD=50@ @ : : @ SRS S I S SO T
£ P = | 2
g \ [ 1— = ACRTETE R TURT ERTERT TR S FEEE =
£ o —\Vour FALLING £ £
= AN S oot f S j
> 5 \\ A I ‘ ‘ '
s 4 £ = A AR i M
[ \/ i
15
220 0
” NORMALIZED AT SR = 4V/ns A R A P
0 1 2 3 4 5 6 7 t = 2ns/div t=2ns/div

SLEW RATE (V/ns)

MAXIMN 17
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MAX9975

FarN, BEH. 3I5mABiT1&
1200Mbps ATE RS 1/Y/3> /YL —%

3 =+
EEEREGRE)
(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

COMPARATOR OFFSET COMPARATOR HYSTERESIS COMPARATOR HYSTERESIS
vs. TEMPERATURE vs. Ruys_TO GND vs. TEMPERATURE
05 5 15 . 155 2
03 ES \ E 150 - g
1 —
- = \ = 15 \
E © 9 N\ @
5 0 2 \ 8 140 AN
i 5 & N
& 01 - & 7 N 5 N
e ES \ T 135
02 5 \ ) \
03 ; . 130 \\
-04 ¥ Riys_ =2.
NORMALIZED AT T, = 185°C Hrs_=24k2
-05 — 1 125 —
60 65 70 75 80 85 90 95 100 20 25 30 35 40 45 50 55 60 60 65 70 75 80 85 90 95 100
TEMPERATURE (°C) Ruvs_ (k) TEMPERATURE (°C)
ACTIVE-LOAD COMMUTATION ACTIVE-LOAD ENABLE
CLAMP RESPONSE AT SOURCE SIGNAL RESPONSE SIGNAL RESPONSE
Vpur_=0TO0 1V SQUARE WAVE b E VipH_ =2V | £ VipH =2V Lo §
R 100 ‘ Vipl =V - d b b
Vepry_=-0.1V, Vephy_=+1.1V A E S N E
z =3 =
=] - g
R 0 w0
! ! _
S = =}
0 b=t W ——
t=10ns/div t = 5ns/div t = 5ns/div
ACTIVE-LOAD CURRENT ACTIVE-LOAD LINEARITY ACTIVE-LOAD LINEARITY
vs. LOAD VOLTAGE Ipur_ERROR vs. VipH_ Iput_ERROR vs. VipL_
50 — 2 50 ——r—— < 50 ———r———— °
0 | Voom_ =25V E CALIBRATION POINTS AT g CALIBRATION POINTS AT g
VipH_=35V 3 40 f200mv, 2.0V, 2.5V, AND 3.5V § 40 F200mv, 2.0V, 2.5V, AND 3.5V §
30 FVipL_ =35V /, ] 30 FVeom_ =15V, Vip_=0v S 30 |Veom_=1.5V, Vipn_=0V H
— Vpyr_=0V — Vpur_=3V
2 T = ERL =
= 10 S 10 S 10 !
E & = /4-“‘
.5' 0 / i 0 - t 0 “,/
=1 = = LT
- 10 / £ -0 £ -0 =
-20 Vi s =R
-30 -30 30
40 -40 40
50 -50 50
16 18 20 22 24 26 28 30 32 34 0.01 0.1 1 10 0.01 0.1 1 10
Vour_ (V) VipH_ (V) VipL_ (V)

18 MAXIM




TaAFN. BET). 3I5mARRGHE
1200Mbps ATE R >A4/Y/32 /YL —%

REBMEREEE)

(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

HIGH-IMPEDANCE CURRENT LOW-LEAKAGE CURRENT CLAMP CURRENT
vs. DUT_ VOLTAGE vs. DUT_ VOLTAGE vs. DIFFERENCE VOLTAGE
10 — o 4 . 1000 —_—
S ‘ ‘ s 900 Vpur_=3V |
0.9 | MAX3975AR & 2 | MAX9975AR 5 VopLy=0v 2
E E: 800 \ z
0.8 0 700 \
= 07 = 2 ~ 600 I
2 N P ES ] = 500 \
g % DR e e e s S 400
0 S // 300 \\
0.4 3 200
' \
100
03 -10 0
02 12 -100
45 05 05 15 25 35 45 55 65 45 -05 05 15 25 35 45 55 65 30 31 32 33 34 35 36 37 38 39 40
Vpur_ (V) Vour_ (V) Vepy_ (V)
CLAMP CURRENT DRIVE 1V TO
vs. DIFFERENCE VOLTAGE LOW-LEAKAGE TRANSITION
100 g RL-100k2 |2
0 2 CL=10pF |5
00 \— i F
-200 \ N T P
30 \ S [t S oot
=400 \ ET B WS IS N S 0
2500 \ h 3 3
00 \ VN I A A
700
-800 PN P
900 fyour=0Y 0
1000 Vopr_ 73V ——
10 0.9 -0.8 -0.7 -06 -05 -04 -0.3 -02 0.1 0 0 t = 2us/div
Vepry (V)

MAXIMN 19
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MAX9975

FarN, BEH. 3I5mABiT1&
1200Mbps ATE RS 1/Y/3> /YL —%

3 =+
EEEREGRE)
(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

LOW-LEAKAGE TO DRIVER REFERENCE CURRENT COMPARATOR REFERENCE CURRENT
DRIVE 1V TRANSITION vs. DRIVER REFERENCE VOLTAGE vs. INPUT VOLTAGE
g e 2 * [wacaorsmn g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, % 1gs [MRSSTSAR A 50 /é
L T T S S SO VO S O A ] = -100 CHV_ A=
At e S B 110 L — _ A
= oron = L — = -150 =
= et 2 405 /’( =
5 b =N /’ = 200 =
i I 1 I w o
h rtv P £ 100 N DHV_ AND DLV_ — = 950 // CLV_
| ' ) (]
= (R SR S I AU © // 5 -300 V.
i= T 5 09 = /
RRREEN - 7 £ [
B | R = 100K / 0 /
0 e A S (I Q-
oo ! CL=10pF 08 -450
. 0.80 -500
0 t=50ns/div 15 05 05 15 25 35 45 55 65 15 -05 05 15 25 35 45 55 65
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
INPUT CURRENT INPUT CURRENT
vs. INPUT VOLTAGE, CPHV_ vs. INPUT VOLTAGE, CPLV_
750 ‘ s -700 ‘ o
VepLy_=-2.2V : Vephy_=7.2V L
oy | AXSETSAR g 750 | MAX9975AR g
-800 A
650 — L~
= | — 5_850 '/
2 600 > ]
E 5 -900 //
550
/ -950 d
/
500 -1000
450 -1050
0 15 30 45 60 75 25 410 05 20 35 50
Vepy_ (V) Vepv_ (V)
LOAD-REFERENCE INPUT CURRENT INPUT CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE, COM_
400 % 1.200 — .
£ 1175 | max9975AR £
20 — |z 1.150 1 E
LDH_ | — : : -
-
) 1125 //
= <1100 —
5 -200 = pd
& 1075
(=0 ©
= 400 1.050
= 50 1.025 /
" LDL_ T 1.000 /
Rl 0.975
-1000 0.950
0 05 10 15 20 25 30 35 40 10 0 10 20 30 40 50 60
INPUT VOLTAGE (V) Veom_ (V)

20 MAXIM




TaAFN. BET). 3I5mARRGHE
1200Mbps ATE R >A4/Y/32 /YL —%

REBMEREEE)

(MAX9975AR: Vcc = +9.75V, VEE = -4.75V, VepHy_ = +7.2V, VopLy_ = -2.2V. MAX9975AZ: Ve = +10.25V, VEE = -4.25V, VepHy_ = +7.7V,
VepLy =-1.7V.Vcco_ = +1.8V, VIDH_=ViDL_=0V, Vas = 0V, RHys_ = open, RpuT_ trimmed to 50Q, T = +85°C, unless otherwise noted.)

SUPPLY CURRENT Ig¢ SUPPLY CURRENT Ige
vs. SUPPLY VOLTAGE V¢ vs. SUPPLY VOLTAGE VEE
240 g 350 Iz
£ 340 |-C —s
o E 330 =10k |7
=0.5pF
RL- 10k 820 \C/(L;C ! s?.gsv n
= 200 CL=05pF ] = 310 MAX9975AR —
E Vg =-4.75V =
3 MAX9975AR g 300
T 180 200 |-A
A 280 |
160 |—8B 270
260 ——D
D \
140 . 250
95 97 99 10.1 10.3 10.5 -525 -515 -505 -495 -485 -4.75 -465 -455
Ve (V) Vee (V)
A:Vpyr_=Vpry_=15V, Vpny_=3V, Vpry_=0V, A:Vpur_=Vprv_=1.5V, Vpuy_=3V, Vpry_=0V,
Very_= VoL =0V, Vephy_=7.2V, VopLy_=-22V, Venv_=VeLyv_ =0V, VopHy_=7.2V, VopLy_=-2.2V,
VipH_=VipL_ =0V, Isink = Isource =0 VipH_=VioL_=0V, Isink = Ispurce =0
B: SAME AS A EXCEPT DRIVER DISABLED HIGH IMPEDANCE B: SAME AS A EXCEPT DRIVER DISABLED HIGH IMPEDANCE
AND LOAD ENABLED AND LOAD ENABLED
C: SAME AS B EXCEPT IsguRck = Isink = 35mA, C: SAME AS B EXCEPT IsouRck = IsINK = 35mA,
Veom_=1.5V,R =0 Veom_=-1V,R =0
D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED
SUPPLY CURRENT I¢¢
vs. TEMPERATURE SUPPLY CURRENT Igg vs. TEMPERATURE
167 o
Vpur_=Vpry_=1.5V, E 284 | L g
VHy_ =3V, VpLy_=0V, g Vour_=Vorv_= 15V, g
165 | Vom_=Vorv_=0v, | E Voiv_ =3V, VpLy_=0V, H
VepHy_ =72V, VepLy_=-2.2V, 283 f-Veny_=Voy_=0V,
VipH_=VipL_ =0V, Vepry_= 7.2V, VepLy_=-2.2V,
_ 165 | Voo =975V, Vee =-4.75V VipH_=VipL_=0V,
= MAX9975AR = 282 }Voc=9.75V, VEp=-4.75V
£ E MAX9975AR
164 281  —
163 280
162 279
60 65 70 75 80 85 90 95 100 60 65 70 75 80 8 90 95 100
TEMPERATURE (°C) TEMPERATURE (°C)

MAXIMN 21
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MAX9975

717N, BEHN. 35mARfGTTE
1200Mbps ATE K> 14/Y/32/YL—%

w55 B8
WmF E4 B e
1 TEMP BEE-_SYEH
2,9,12, 14,
17, 24, 35, =
45 46, 60 VEE BDERAN
80, 81, 91
3,5, 10, 16,
21, 23, 25, NN
34 43 44 GND TS KB
82,83, 92
4,11, 15, 22,
33, 41, 42, Vee EDEBEAN
66, 84, 85, 93
6, 8, 18, . g o e
20, 54, 72 N.C. BHEL, BHRLEWLWTLEE 0,
7 DUTH Fv U1 DUTARE A, RSa/3 aVNL—%, 9507 BIUAHEDESI/OTT,
13 GS 5 RigH, GSIZLDH &LDL IS KT 7LV RATY,
19 DUT2 Fr 22 DUTAHAD. RSA/\, JVNL—%, 9507 BLUOEHOESI/OTY,
26 CLv2 Frx)2O0—a/XL—5DY T 7L UAAN
27 CHV2 Fr 22N\ AVINL—FD T 7L VAR
28 DLV2 FrRI2RSANO—=IT7LYZAAN
29 DTV2 FrRIL2RZA/N&im') T 7 L AAND
30 DHV2 FYRIV2RSANNA ) TP LAAND
31 CPLV2 Frr)N2O0—0>0F)T7LURAN
32 CPHV2 FrRIWN2NAOS T ) TP LURAD
36 NCH2
= oo FrRIN2NA AL —=FH A, FrRIL2NAAINL—FDEEENTY,
a8 v Fr 22 ALY SBEAN. FrRIV2DV /L —5 HAIFERICN T DBEANTY . HHHE
CCO2 | HsRIc T TINT v TEEBLUOEBRERHELET,
39 NCL2
0 Lo Frr)20—a2/SL—FEH, FrR)20—a0/L—5DEEHHENITT,
47 COomM2 FYRIN2TOT 4 TEREREX ) 77 L VAAN

22 MAXIMN




TaAFN. BET). 3I5mARRGHE
1200Mbps ATE R >A4/Y/32 /YL —%

i FERBA(#E =)

HF E% o gE

48 LDL2 FYRIN2TOT 4 TEBEV—IEBER) 77 L VZAN

49 LDH2 FYvRINTIT A TERmIVIEER )T 7L VAN
FrrIN2 I T Y RERE— RBEXTU I AN, EHLHEBET— RDIBEIIHYS1E2SHBEL

50 HYS2 | o< a, AFMERVyse = -1VT T,

51 TDATA2 F v 22T —FHRIHEBE I AT DATAZE KX UNDATA2EEIASIICIT § DIRIHEEASI T,

52 NDATA2 | FRIL2VILFTLOUHIEAN. Z8HIHIODATA2ENDATA2T, RS A /2D AFH%DHV2
F72IIDLV2H &R £ 9, DHV2ERIRT B1C1d. DATA2ENDATA2 LW S<EREL 9,

53 DATA2 DLV2%AEIRT BICIE. NDATA2ADATA2 LW S BREILFT,

55 NRCV2 F 22V IF T Lo HEIEA . EBEIEDORCV2ENRCV2 T, Fy RIL2EHEE— RICLE T,
F I 2EZEE— RICTBICIE. RCV2AENRCV2E WS <EREIL 9, FrRIL2AREE— RIC

56 RCV2 95121, NRCV2AERCV2L W S<BRENLF9,

57 TLDEN? Frx2afEaA 2—TIVEIHREREAT., LDEN2HSIUNLDEN2ZEE ANICIT I DIRIHEEAD
T9Y,

58 NLDEN2 | FY 2V ILFTLoYHIEAN, ZBEEBOLDEN2ENLDEN2T. 77 « T&f&EA 2—TJ /74
t—TIWLET, FrrN2DTIT 1 TaEEA 2~ TV SIcld. LDEN2ZNLDEN2&L Y &< BREhL

59 LDEN2 F9, FrRIN2DT 074 TBEEZT A E—TILT5ICIE. NLDEN2ZLDEN2L WS <EFEL£T,

61 RST Dty bAA. YUTZILLOZRYDIEERR) Y MAATY, RSTIZ 70T 4 JO—T9Y,

62 CS Fu HBIRAN, VI TIVR— MBS EBANTY, CSII7o7470—T9,

63 THR oI RO YIRL YK, THRERBHROZZICLTRAL Y 3L K&E+1.25V
(CERETDH. FITEHNICTHRZEEDI Ly 3V REFEICLE T,

64 SCLK U7 oOY I AN, YITIVKR— b DIOY I T,

65 DIN TF—=F Ao VITIVR—KDF—HANTT,

67 LDEN1 FrRWNVNFTLOYHIEAR. ZEHEOLDENT ENLDENTT, 707 1 T8 %A 2 —TIV/7«
t=TIWLET, FYRIVIDT T4 TaREEA 1TV, LDENTZNLDENT LUS<EBEL Y,

68 NLDEN1 FeRIDTOT 4 TEEETA =TI 9 5I21d. NLDENT1ZLDEN1 LW E<EBFEL T,

- TpENT | TP RIVIER A 32— T IVRIGEEAN. LDENTSLUNLDEN1EBANICI T B I-IHEEAS
T9Y,

MAXIMV
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o
&
3
=

Farl,
1200Mbps ATE KS14/Y/a> /L —%

EH. 3bmABfHIZ

iimFERA (R =)

HF 2 o RE

70 RCV1 F 2N IFTLoFEIRAN. EEEIFEORCVT ENRCVIT, Fr IV EZEE—RICLET,
Fr RV EZZEE—RICTDICIE, RCVIZNRCVI LW ESLKEFHLF T, Fr IV EERHT— RIC

71 NRCV1 93213, NRCVI1AZRCVILWUS<EREIL 9,

73 DATAT Fr2IIVILFTLoTEEA N, ZE8EFEIEHDODATAT ENDATAT T, RSA /N1 DANEDHV]
F/=IIDLVI A SRIRL £ 9, DHVIZEEIRT D213, DATAT1ANDATAT LU EL<EELFT,

74 NDATA1 |DLV1Z&®EIRT B1C1d. NDATA1ZDATATSWUS<EREL £7,

75 TDATA1 Fv 2T —RIHENI AT, DATATBEIUNDATATZEIA NI I DRIHEEASI T,

76 HYS 1 FrRIIVTNNITY REERE— RBEXTU D ZAAN, EHLERETE— ROF v RIVIEF v RIL2
DEZAT I RAANTY . B¥MEIFVHys = -1VT T,

77 LDH1 FYRINToOTaTEEVIER) 77 LV

78 LDL1 FrRITOT4TEBEY—IBR) 77 LVIAN

79 COMH1 FYRINTOT4 TERERER) 77 L VAAN

L1

2? NCCU Fr)b1O—a2/NL—%HH. Fr:)b1O—a2/\L—5DEEEHHITT,

88 Vecor Fr IV AL OIEEAN. Fr 21DV — B EEIERICHTZEBEANTT, HHR
WIEICR DTy TBERLUOERZRMHLET,

gi NCCHJ1 F 02 NA TV L—F . F 2 NA T — S DEBENTT .

94 CPHVA1 FrRINNAOS T ) TPLURAN

95 CPLV1 ForIO—oS5> )T 7LV RAN

9% DHV1 Fo2IT RSANNAY T LUZIAD

97 DTVA Fr I RS A/ &IF) 77 LI AN

98 DLV1 FrrIRSANRO=)T7LY2AN

99 CHV1 Fr2I)INAAISL—F )T 7 LV 2AAH

100 CLV1 Frx)L1O—a2/XL—5Y T 7L VAN

24 MAXIV




TaAFN. BET). 3I5mARRGHE
1200Mbps ATE R >A4/Y/32 /YL —%

w70y IR

CH_ MODE BITS
— TMSEL

-+ Ve

SERIAL INTERFACE IS COMMON Vi
L LLEAK T0 BOTH CHANNELS.
SERIAL INTERFACE MODE BITS INDEPENDENTLY
| LDDIS LATCHED FOR EAGH CHANNEL. — TEMP
— GND

S
SCLK
DIN
RST
THR

YYVYYY

[— CDIFF

DLV_ —7

DHV_ ——  MULTIPLEXER BUFFER . : 500
Tho—a o AN ouT_
DTV_ —4— _? :

AAAA

RpaTA
2% 50Q LLEAK

TDATA_ L 4

TMSEL

DATA HIGH IMPEDANCE maxim
NDATA_ MAX9975

RCV_
NRCV_ —— L/
CLAMPS
FROM DUT_
CPHV_ g OTHER CHANNEL

CHV_
HYS_ | H

NCH_ * CDIFF

.
Reco
4x50Q COMPARATORS

CL ® +
NCL_

CLv_ _l

LDH_

Veco_

i

[

SINK
(HIGH)
CURRENT

TLDEN_ ® LLEAK —®

LDDIS —» ACTIVE-

LOAD
CONTROL

RLDEN
2x50Q

LDEN_ &
NLDEN_

ACTIVE
LOAD

CoOM_

LoL. N SOURCE
(Low)
e CURRENT

ONE OF TWO IDENTICAL CHANNELS SHOWN. Vee
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MAX9975

FarN, BEH. 3I5mABiT1&
1200Mbps ATE RS 1/Y/3> /YL —%

EES
MAX99757 17 )L, IKEH. &R, EVIL o OZ
2 ZBDCL ICI3. &F v RILICDIT, 3LNILDEY
RS/ Far7INaAVIL—5, FZIZ0T BXO
FOT47AEEABLTNET, ZE8I/N\L—5D
BIICE DT, 2D0F v R IVBEIDLEBAHEEICE DT
WE9d, R=1/N03, -1.5V~+6.5V (MAX9975AR) &
7=13-1.0V +7.0V (MAXQ97HAZ) DENMEBILERE & 5
EEEABELLTHY., NMAVE—F U ZE—R
ETIT A TIB(EILNIVERE)E— K&, K0
EFRECEEOD TSNV Z7YTF1ERLET, T2
FILAVINL—FF BLEWANDFEICHEDTEH
(A ITBHDEL, EBHNZERBATNES, &
SUTE FINARBNAA VE=T R L —/NE
LTHBELIEEEIC. BERDUTRFEOSY Y EY J%1T
WEd, 7ATSVITIEERIS. BR35MADY —2X
BLUOTUBRERELE YT, COEFICEDT.
B/ EREER. onElo DERE/XT A N W UER.
PBLUOBENAVE—FT 2 ZIOTINAZRDTINT YT
NEZICKEYET,
EERADICBITBDHEERICE ST, CMLA Y5 T 1 —
2ZEDEBRENEZONET, I5IC. BEIRFTRELHNR
TIWVT Y TR AEBALZREOSWNA—T L 0%
HAOZEDANL—FICHBTEZ T, INoDHEEIC
&oT. BREREDT 4R — MEERAEKDKIZ
B> LET,

SIFXDEERECMOSER Y VIA VY TI—R %=
BLT. MAXQO75M K —o . BfaTF1t—TI.

AW—L— b EZB/D0 2 802V L—5 HLU
S A 2T — MRHEMEBED T OIS L%ITNE T,

MAX9975 & MAX9969M E 1%

MAXQ975IIMAXO969EEVEIBRTH Y. HEERICE

L TLWET, MAXQ975(d. ATDETMAX9969

EBEODTINEY,

o MAX9975(3DHV_. DLV_. BXUDTV_DOEFE
ERENMDEN

o MAXQ975IZIETOIS Y IV RIL— L — Ml
<. Z)b—L—hElfEIEY MIB|HEEIND,

e MAXQ97537O0SVIINEERT A &HKA
TlhD,

e MAXQ97hIF2fED AV /NL—ENDEREEFE S
LT3,

o MAX997BAZIZ-1V~+TVDEIMEEEZFRE LT
Do

HARSAN

RZA /XA DHV_. DLV_. F7/dDTV_D3D0D
BEEANNS 1 DEBRTDERVILFILIYTT,
COMWUEZEEIT. SEANDDATA_ERCV_ HLXU
E— RHIEE Y FTMSELICE D THIEISNE I (K1),

DUT_LE. /N\Y I 7HDNE-RENAAVE-FVIXE—R
DETHRICNTIVAETHY . B —TJF—RIC
BISB2ZLETEIT(M2. ®1)o NIV E—
FUAE—RTIE. I VTHERESNE T, &RAD

HIGH-SPEED | REFERENCE

INPUTS INPUTS

0
O ' 50Q
i 0 DUT_
— A .

NAXI
MAX9975

|

HIGH IMPEDANCE

DLV_ ——v\;\oﬁo
DHV_ ——1‘ H
|
DTV_
DATA_
RCV_
[ Se J

CPLV_

TMSEL

CLAMPS

CPHV_ >—N—0
\

COMPARATORS

AND
ACTIVE LOAD

LLEAK

MODE 7

M2, B Lic RS A/NFrRIL
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FaArN,

B/, 35mAREHTE

1200Mbps ATE F SA/N/IA2/INL—F

&1 FSA4noO>vo

EXTERNAL INTERNAL
CONNECTIONS | CONTROL DRIVER
REGISTER OUTPUT
DATA RCV | TMSEL | LLEAK
L 0 X 0 Drive to DHV_
0 0 X 0 Drive to DLV_
Drive to DTV_
§ 1 1 0 (term mode)
High-impedance mode
§ 1 0 0 (high-2)
X X X 1 Low-leakage mode

RCV_&EE— RFHIHE Y FTMSELB K ULLEAKAY. 1]
WEBZZHHLET, N1 E—F 2 XE— RT3,
DUT_D/NA 7 AERIIO~IVOEFH /=D TIuAXR
BCHY. ID/—FIIERESICERT DEENZH
BLET, B')—2UF— KTl DUT_D/NA 7 REHR
IEEBICT1EnARBICEBSNE T H. EENDERIL
BRICEIET, EMIDONTIE, B —0F— R,
LLEAKIDIEZ SRR L T 2E ),

DRSS A/NHDERIS, BELDEICHBIT DI LN
TZE9, 45Q~51QDHBEDEJ/MEICDINTIIH
BhabhbteE<rzsly,

9507

FrRIENAA 2 E=F AL —NELTERT D
BEIE. DUT_DOBEZFIFRL. REEZNFHITEHLDIC
BEEXIS TN, CPHV_ &uvO—. CPLV.)%AE
FELTLEZ N, 95013, KER/NY 7 7DEAIC
B4 A—RELTEMEL 9, NERDEIEEAN.
1mA75\/75§u|b _zbb‘%)ﬁ/ﬁf I\@E[&'F’iﬁf*b
9, VT TEEIL. AERIEHRCPHV_ECPLV_A#D
THRELET, 750713 RSANDNA114 0 E—
FU2E—RDBEICDHIA 2—TILESNFET(K2),
EZooxT 2 MIFIDRESD., FRENBDUT_EEEFH
DIFBBRIMEERXEICOVS V TEEEZBZELE T,
BEREISVTERST IV Tr—23a IlEDTERD
e, BEICEDWVTRETDWENHIET, 95T
B MEEIE. FREINSDUT_BESEEDD L
EB0.TVARICO S TEEEZHZREL TL ST,
DUT_D&aTE L CREEREIIBWEEZXICTDIE
ARET T,
avHL—%
MAXQ975(3. FrxILEHU2DDHEIILIca®EI /N

L—5ZBATW&Ed, EI2/L—FIZIF. AET
DUT_ICEHR =N ANTDE. CHV_E/2IECLV_IC

MAXIMV

BERcnict D1 DOANZBA TSI (HeET Oy &
l*ﬂ’i) AVNL—=FHEAIE. R2HEILUBITRIT LD
S ANFRAOREERICED FI,

a2 —5DEEHAIL. BEANOD Yo T7I)E
DA VI TI—REBRBICTDH, #A—TaL 0%
HAICEDODTNE T, HERIRENICE DT, 2D0H
HETIGMADERY — XMW EZSNFE T (K3),
NSRS L DT, AN EEASI Vo [CHERS
NFE9. Veco &2 LI DVouBEICERHRL T ZS0,
FHEAIE. BFF800MVp_pDiRIEES0Q DY — X i&kin %
A TINET, BMDAMTITE0QT AT 1 12— 3 H#&
mEFRLTCoAM A2 T8RRI DE. LMB00mMVD
IRIEAEDICHY FT,

oL —%I3. LVDSEIUZDMDZEEIDUT_E
SHOEEL —/NELTHERARETYT, E—REY K
CDIFFAF D EE. BADF v RILICDNT OV
INL—Z ANDUT HhAssllEhndxd,

EXTUIR

JNL—I#eElCIIEX T D ZHENEY Anshn
TW&Ed, EXTUDRT/ A XZHBRL. BRIL—AD
ESCTOERZMESE I, IMITDIERICL DT, EX
TIOZDLNIEHELET. MAXO975A D Tl
TV REBRE—RICTOISLENTLVDIBE(CDIFF
= 0). HYS1A'F v 2RIV ZFELHYS2h' F+ L 2%
L E 9. HYSTIE., MAXQO7S5A ZEEN LB E— RIS
TOU5LENTNDIBEIC(CDIFF = 1), Fv2)L2D
AL —FHDZRIEL £ T HYS_ZRIEHIC
IDE ERFTUIRIOMVICTOI S LENET,
COMADERTI O RETOTS LT DICIE. MIT
DIEIZHYS_EGNDDBICHE S L £ 9, HMERLIET
BICEBL TS, MEESERIEIDIEZSRLTIZS0,

2 AvNL—5OOYvY. CDIFF=0
(VI FHBE—F)

DUT_>CHV_ |DUT_>CLV_ CL_ CH_
0 0 0 0
0 1 1 0
1 0 0 1
1 1 1 1

%3 avNL—roO> w4, CDIFF =1
(EELL®BE— R)

DUT1 >DUT2 | DUT_>CLV_ CL_ CH_
0 0 0 0
0 1 1 0
1 0 0 1
1 1 1 1

27

SL66XVIN



MAX9975

FaArN,

EH. 3bmABfHIZ

1200Mbps ATE | e A= A it 4

FROM DUT_
OTHER CHAN{Q\IDE\LFF MAXIN
! | MAX9975
\;\O_ J CH—
OHv_ —a
DUT_ —|
) . NCH_
| 1Q
16mA
4x50Q Veco
16mA 1o
Vee |
u—/ CL
CLV_ ;I>
NCL_

3. #—>aLoyna/\L—5HAh

POT4TEH

TOT4T7EFE. U7 TOTI5v TIVEABRK
V=RV =R BENYT T, BXOYA
F—RT)yTERENE T (KaET O J7§ﬂ€!)o
7FAOTHIASLDH_BKXULDL A #h#En0~35mA
DERER TV IBREV—RAERETOISLLET,
7O 77 L2 ZANCOM_IE. @BE/NYT7D
HHOBREERELF T, V—REVTDWERMNIIT.
DUTEZEELE L TWVET, MAXQO7HAW LRNETE
A U OER. MAXQOTSITANIADERNAY —X
BRENDZEICKEYF T, MAXQO7L5MABRMDE fa
IE. WRDT T« TEREEICLENTKIBEINERN
EERATIET,

Vputr_ > Veom DIBE. TOJZLEnfz/—2(0—)
BRADUTASHENE T, Vput < Veom PIBE. 70O
Tdo LN oUN)ERDDUTICANE T,

SEREEFASLDEN_& HIHT—RRD2DDEY b

(LDDISELLEAK)ICK DT afgh'tlflenE 3 (x4).

BEPMI2—TILENTNDIEES. REDY—AH K
OV IOBRY—IANTA7F— b?UJ/h%héh
F9, BEANTF1E—TIINTW2IBE. NIED
BRY—RSTZVRIZOv NS, TU Yy 2D
ETFmIE7O0—-MREICAYZ T (HE7TOYVIR

ZR). LLEAKICE D TaFIIE) —T7F— RICBITL.

LDEN_ISEE NI T, SOHICFHFRABMICDONTII.
ME')—2F— b LLEAKIDIEZZBRL TES 1,

28

LDDIS

—EDTRAEY—EBRTIE. RSANNAA 2V E—=F R
EE2DOHES(RCVIICED>TAFTDA +—TILHERE)
INdizH. RANETFAE—TILTDEEHED
AX—TIEN, BICRSANEAX—TILTDEESR
HFaste—JIlenadZ &Il E9, LDDISEESIC
DT, LDEN_DIRREE 1IN IcETZ T« 2—TIL
IBHIENTEZT(RS),

GSAD

GSIZTZ 2 R&EHANTT, MAX5631MAXE7347%%
EDLNRIEEEDACT. MAXQQ75M 70T 1 7 &,
RSA/N, AVNL—F, BXUOUS>T2TOTZ A
LEd, IXRTODACLANILAVGsIlcEDTA I Y ~
INDOL—MEITIH. MAXQI75D TS RigH AR
DENMEIS. 7OT4 TBEEBRICBLTZOF 7Y
=F0OICLET., GSEDACHERLTLWBDERL Y
SR LURICEBELTLSES 0. (VipL -
Ve)lC 2TV —REBRM+10MA/NDEIS TEHRESIN
9o (VipH - Ves)ic &2 T IBRD-10mA/ND
S THRESNE T,
CSDEEH FHET DIBEIBVDEE LTI DD
DHV_. DLV_. DTV_. CPHV_. CPLV_. &&U
COM_DEEEANGSHRIEITATEY hankxd, GSO

ZE}HhHDIBE. BHILERENY RIL—LZH#FITD
WENBHE T, ROFHEERLTIZE0,

Vee = 9.5V + Max(Vas) (MAX9975AR)

Ve = 10.0V + Max(Vas) (MAX9975A2)

VEE = -4.5V + Min(VGs) (MAX9975AR)

VEE < -4.0V + Min(VGs) (MAX9975AZ)

KJ)—2F—F. LLEAK

) IR — MR ZF 72 IERSTICK D CTLLEAKE 77—
N BE. MAXOO7HIIIERICE!) — I ARREICFEITL
FI([EHEIDREZSR), LLEAKW 77— hEn
SE AVNL—ZISBRTEEL. RSA/\ 952077,

R4 PoOTF«7EEOTATSIVT

EXTERNAL INTERNAL
CONNECTION | CONTROL
REGISTER MODE
LDEN_ LDDIS | LLEAK
Normal operating mode,
0 0 0 load disabled
1 0 0 Normal operating mode,
load enabled
X 1 0 Load disabled
X X Low-leakage mode

MAXIMN
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1200Mbps ATE F 7*f VAVE= AN it 4

SCLK

DIN

Lo

Lo

ENABLE

2 4

SHIFT REGISTER

S @ @ X

£ 8 38 8 5 o =
@@@@@@@@

nnonnnog

RST I

ENABLE

3 3
N 0 N1p Q
el N enspe
SET SET
*
3 FF
014l . 0.14]; .
7 6
N ewsaie N

]

20kQ

THR AN\ Vinanr =125V

MAX9975

MAXIMN

3
*v

LDDIS, LLEAK

TMSEL,
CDIFF

CHANNEL 1 MODE BITS

CHANNEL 2 MODE BITS

3 1

\
LDDIS, LLEAK

TMSEL,

CDIFF

*USED FOR SLEW-RATE CONTROL ON MAX9969.

X4, 2UTPNAFTT—R

BLUO7IOTaT78FEETE—TIEn kT, D
T—RiE. HAOERK) L—ZREEEYIZIDDQEPMU
DAEZTODICEFTY . LLEAKIIE T+ 1RILICD
WTERICTAISLLET,

LLEAKAY 77— 2N T2 ICDUT_ASRES TEE
FEhnsds, RNERNVBEIMERICRIEINTLD
FIREZEBOIC LR T, ERFEIORICE
HNTWDEY—JEELKRIE. CORREIZHITD
TINA ZADEFERT EDTY,

SUPWA I T T—RETINA R

CMOSE#BD ) PIA 257 T—AT. MAX9975M
E—REHELZIT(RABELORD), R5ITRT KD,
8EY FDI T ML TURZICIMSBASEID)HIHT—5
HRNIAHZ. CSHNADEEIZZYFEINET, TVUF
(2. 727 IVEY RSANDEF ¥ RIVIZT T 26D
DHEEE Y FARHESNTINET, T NLIORYDT—
3. B RDEEDTICUI=A > THAZIGTEADS Y
FiCO—RKREn£9d, CDIFF = 1DBE. ZDOMREIZ
EY rDEBLUD7ICEAINEEA., INODH1E
Ev k&L AEANDDATA_ B LURCV_DEAEHH I
F2T. RIBLUV2ITRTLDICEF P RIVDEEEEE
BLEY, RSTIIEADTF ¥ #ILELLEAK = 1IZERE L.
BF v RINER)—TE—RICBITEIEET, ZDOMD
IANRNTOEY MIFEEZITZ A, BERICIZ. Voo
EVEENRE I DETRSTEO—ICREDTLEE 0,

SCLK

—»| fcH

tesso  [—

—» s [€—

toH

l— fCswH —»

DIN

o

D5

5. DUTPINAVETI—ADETA T

MAXIMV
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EH. 3bmABfHIZ

1200Mbps ATE | e A= A it 4

RS PTPLIRIDMEE

BIT | NAME DESCRIPTION

Channel 1 Write Enable. Set to 1 to update
the control byte for channel 1. Setto 0 to
make no changes to channel 1.

D7 CH1

Channel 2 Write Enable. Set to 1 to update
the control byte for channel 2. Setto 0 to
make no changes to channel 2.

D6 CH2

Low-Leakage Select. Set to 1 to put driver,
load, and clamps in low-leakage mode.
Comparators remain active in low-leakage
mode, but at reduced speed. Set to 0 for
normal operation.

D5 | LLEAK

Termination Select. Driver-Termination
Select Bit. Set to 1 to force the driver output
to the DTV_ voltage when RCV_ = 1 (term
mode). Set to 0 to place the driver into high-
impedance mode when RCV_ = 1 (high-2Z).
See Table 1.

D4 | TMSEL

D3 | UNUSED | Used for slew-rate control on MAX9969.

D2 | UNUSED | These bits are ignored on the MAX9975

Differential Comparator Enable. Set to 1 to
enable the differential comparators and
disable the CH_ window comparators. Set to

o CDIFF 0 to enable the CH_ window comparators
and disable the differential comparators.
See Tables 2 and 3.

Do | LpDis Load Disable. Set LDDIS to 1 to disable the

load. Set to O for normal operation. See Table 4.

7FHAJHEIEANTHRIZ, AHOQD v oD Ly 3l
RZEEEEL. BRE0.OVOCMOSO T Y I THOEEET
BEICLZF 9, THRERERDF FICLTHC &L WERY
T7LRICEKBDRMT.2BVDOR Ly 3V RERKV,
2.5V~3.3VvpO vy o EDEBRENRMEEINE T,

BEET=S
MAX9975(3. ¥ 1 8E+70C (343K) TAMHNERE
3.33VA 7 — h 9B BEHNESTEMPAMIEL £ T,

HHBEE. 10mV/COBIETREICLALTEL
£,

30

REL

BEDODIKR T TIE. MAXQQ7S5IFAMTITDE— 2D
ZFEALIETIRR-—Z /Ny REROBENDE
TYo TTRR—ZR/INY RISBIBIICIIVEEDE TH
B, VEplCIE I DhER L CHBEN DI E T,
BABXKEIT T T—2a lRE<KBELET, [B
SHEFEIDORIS. V—ABXU LV IBRMOMAIZT
O LENTNDFRGTHDENEERZRLTNET,

BRIBLIE. V—RBRELVIBRANEHIZ35MA,
Vour NEEHED L TRE 2LTIIA— KT

DPREICEBAINTNDEZICRELEFT, oD
FHTICBITDENIERDEM(F ¥ RILH IS RD
BT,
DUT_HWBRERTIHS :
Pp = (VDUT_ - VEE) X ISOURCE
RANdI5E

PD = (Vce - VDUT.) X ISINK
Vout_ > Vecom Pim&E. DUT l37O0vsLEhi=(0-)
BRERLEZTT ., BEARADBREIT. DUT_MBFAF—R
Ty ONMIEY —R(O-)BRBEBEDTCVERICE
WEd, ABIROBTT 7—F7oFvIl&>T. 7OY
5].\3117'::/Vﬁsaulutij(ﬁlﬁakffﬁ/ﬁﬁéﬂig_o

Vput < Vcom DIFAE. DUT_ 37O LEN/=(\1)
BREDUOLE T, BEROBRKIZ. Veeh'oi 2o
(IN)BRBEFAA—RT YDA AEBEDOT
DUT_ICEWE T, ABIRDARG 7—F77FvIZLKDT.
TJOJZ LNV —ABRIGKEICERESNET,

IOZAR=ZR/INY RN T—2M0cld3FEBICE < .
I1C/W~2C/WTT, ZDf=tD. Y1BEIIEFDT
Jo—2 3> THERTDIDMBFERICRESIMEELTT,
BRAMEHERIT. ROIIRULIERETTEELET,

DUT_IZEMR

R6 mABHERFRH

PARAMETER MAX9975AR MAX9975AZ
Vce +10.5V +11V
VEE -5.25V -4.75V
ISOURCE = ISINK 35mA 35mA
Both Channels Both Channels
LOAD Enabled Enabled
VpuT_ -1.5V -1V
Vcom_ +0.5V +0.5V

MAXIMN



FarNh, BEH. 35mABiG11&
1200Mbps ATE R 7'f IN/A/NL—Z

CNODBBERETICHITDHRENELIT. 4.3W
(typ) £4.8W (max) TY o CNODRETTHMBEZE
FBRLNIVICHIFCERINMGS
ZFEALTCamENERZHREL TEZTITEH. BIR

a. VI N0z T7oS0T

EBRIcDI\T
FTARTOVeeB LUV BAAARFAE0.01uFD Y
FUHTNANZL., EBBESEICHHEL EET10pFD
INVIINA ISZBERLTLIEE 0,

BEEXZE TN, FLEZOEAFZITNET,
BIRAA R
OPERATING | COMPARATOR HIGH-SPEED DIGITAL
PART Ay | voLTaGE OUTPUT INPUT TERMINATION ExThEer oN
RANGE (V) TERMINATION DATA AND LDEN RCV
MAX9975ARCCQ A -1.5t0 +6.5 50Q to Vcco 100Q to center tap None Top
MAX9975AZCCQ A -1.0to +7.0 50Q to Vcco 100Q to center tap None Top
EVEE
T =z = 3 % =) = 85 == S-S n
TOP VIEW 313515&82&0 8038822550359
O OO OO0 0o >=>o == = o a0 O I
I@IIEIIEIIEI ol [ e oo o
N
TEMP[ 1| ' 5 | TDATAI
Vee[ 2 ] 74 ] NDATAT
GND[ 3] 73 | DATAT
Voo [ 4] 72 | NC.
GND[ 5| NRCV1
N.C.[6 ] 70 ] ROV1
outt [ 7] 69 ] TLDENT
NC.[8] 68 ] NLDENT
Vee[ 9] 67 ] LDENT
GND[10 | 6] vec
Vee [11] 65 | DIN
VeeL 12 MAXIW 64 SCLK
GSLI MAX9975 03 ) TR
Vee [ 14 62 ] CS
Vee [ 15 | 61 ] RST
GND 16 | 60 ] Vee
Vee[17] [ 59 ] LDEN2
N.C.[18] [ 58 ] NLDEN2
DUT2[19 ] [ 57 ] TLDEN?
N.C.[20] [ 56 ] RCV2
GND[21 ] [ 55 ] NRCV2
Vo[22 ] [54]nC.
GND[23 ] [ 53] DATA2
Vee[ 24 ] [ 52 ] NDATA2
GND[25 TDATA2
\ /
1 0 o 2 2 2 2 s
S£55257F3582]3353322332¢

MAXIMV
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1200Mbps ATE RS 1/Y/3> /YL —%

NYT—=2
BHD/ 4 — &S, japan.maxim-ic.com/packages %
ZBRBEE

- = o= P~ T169 -0051 RE#MIBEXHEHEHE3-30-16 (KUY 1EI)
FIN- IV KRSt TEL. (03)3232-6141 FAX. (03)3232-6149
VFEUAIRDBIIVEFVLAREBICHEHATINERBUADOBEROFERICDWNC—EEZE& 0\ RTT, OBIEFFSA U RIIBEESNTHVEE A
VFULSHEETELGKERRVAEZRZZEE T DENEZBRLE I,
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