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ABSOLUTE MAXIMUM RATINGS

Vccto GND.... ..-0.3Vto +11.5V
VEEtO GND......oooii -7.0V to +0.3V
VCC = VEE oo -0.3Vto +18V
GS 1O GND ... =1V
DATA_, NDATA_, RCV_, NRCV_, LDEN_,

NLDEN_t0 GND ..., -2.5V to +5.0V
DATA_ to NDATA_, RCV_to NRCV_, LDEN_to NLDEN_.....+1.5V
Veco t0GND ... -0.3V to +5V
SCLK, DIN, CS, RST, TDATA_, TRCV_,

TLDEN_t0 GND ..., -1.0V to +5V
DHV_, DLV_, DTV_, CHV_, CLV_, COM_,

FORCE_, SENSE_to GND...............c.ococoooone, -2.5V to +7.5V
DUT_, LDH_, LDL_to GND ..., -2.5V to +7.5V
CPHV_to GND -2.5V to +8.5V
CPLV_to GND -3.5V to +7.5V
DHV_1t0 DLV_ ..o =10V

DHV_ 10 DTV e +10V
DLV_t0 DTV i +10V
CHV_or CLV_to DUT_ ..o +10V
CH_,NCH_, CL_, NCL_to GND...........coevieeeie -2.5V to +5V
All Other Pinsto GND ...........c...ooo.... (VEE - 0.3V) to (Ve + 0.3V)
DHV_, DLV_, DTV_, CHV_, CLV_, CPHV_, CPLV_ Current...+10mA
TEMP Current.........ccoooooeiee e -0.5mA to +20mA
DUT_ Short Circuit to -1.5V 10 +6.5V.......cc..coooen. Continuous

Power Dissipation (Ta = +70°C)
MAX9961_ _CCQ (derate 167mW/°C above +70°C) ...13.3W*
MAX9962_ _CCQ (derate 45.5mW/°C above +70°C)....3.6W*

Storage Temperature Range ............cccceoeee -65°C to +150°C
Junction Temperature ..o +125°C
Lead Temperature (soldering, 10S) .......ccccoovvviiviiiiniens. +300°C

*Dissipation wattage values are based on still air with no heat sink for the MAX9961 and slug soldered to board copper for the
MAX9962. Actual maximum allowable power dissipation is a function of heat extraction technique 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

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL =0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS

POWER SUPPLIES

Positive Supply Vce 9.5 9.75 10.5 \

Negative Supply VEE -6.5 -5.25 -4.5 \

Positive Supply Current (Note 2) lcc VLDH- = ViDL =0 %0 110 mA
VILDH_ = VLDL_ =5V 100 120

Negative Supply Current (Note 2) IEE ViDH. = VipL_ =0 180 200 mA
VIDH_ = VipL_ =5V -190 -210

Power Dissipation Pp (Notes 2, 3) 1.8 2.1 W

DUT_ CHARACTERISTICS

Operating Voltage Range VpuTt (Note 4) -1.5 +6.5 vV

Lgakage Current in DUt LLEAK =0, 0<Vpyr_< 3V 1.5 A

High-Impedance Mode LLEAK = 0, VpuTt_=-1.5V, +6.5V +3
LLEAK = 1; VpuT_=-1.5V, 0, +3V; 115

Leakage Current in VIDH_ = VipL_=0, 5V; Ty < +90°C "

Low-Leakage Mode LLEAK = 1, VpuT_= 6.5V, Ty < +90°C, 430
VeHv_=VoLv_=6.5V, VipH_=VipL_=0,5V -

) ) Driver in term mode (DUT_ = DTV_)

Combined Capacitance Cpurt ———— pF
Driver in high-impedance mode 5

Low-Leakage Enable Time (Notes 5, 7) 20 us

2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

c966XVIN/L966XYIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Low-Leakage Disable Time (Notes 6, 7) 20 us
Time to return to the specified maximum
Low-Leakage Recovery leakage after a 3V, 4V/ns step at DUT_ 15 us
(Note 7)
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 (Note 7) 1 us
DIFFERENTIAL CONTROL INPUTS (DATA_, NDATA_, RCV_, NRCV_, LDEN_, NLDEN_)
Input High Voltage VIH 0.85 3.50 \
Input Low Voltage ViL -0.20 +3.10 Vv
Differential Input Voltage VDIFF +0.15 +1.00 Vv
Input Bias Current MAX996_ _DCCQ, +25 pA
VTDATA_
Input Termination Voltage VTRcv_ | MAX996_ _GCCQ, MAX996_ _LCCQ -0.2 +3.5 \
VTLDEN_

MAX996_ _GCCQ, MAX996_ _LCCQ,
between signal and corresponding 48 52 Q
termination voltage input

Input Termination Resistor

SINGLE-ENDED CONTROL INPUTS (CS, SCLK, DIN, RST)

Internal Threshold Reference VTHRINT 1.05 1.25 1.45 \
::rgetglrgtzlnlj;eeference Output Ro 20 kQ
External Threshold Reference VTHR 0.43 1.73 V
Input High Voltage VIH V(T)H;OJr 3.5 \
Input Low Voltage ViL 0.1 VTHR - v
0.20
Input Bias Current B +25 uA
SERIAL INTERFACE TIMING (Figure 4)
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 tcsst 35 ns
SCLK High to CS High Hold tCSH1 35 ns
DIN to SCLK High Setup tDs 35 ns
DIN to SCLK High Hold tDH 35 ns
CS Pulse-Width High tCSWH 20 ns
AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TEMPERATURE MONITOR (TEMP)
Nominal Voltage Ty = +70°C, RL = 10MQ 3.43 V
Temperature Coefficient +10 mV/°C
Output Resistance 15 kQ
DRIVERS (Note 8)
DC OUTPUT CHARACTERISTICS (R. > 10MQ)
DHV_, DLV_, DTV_ Output Offset AUDUT_ with VDHv_, VDTV_, | MAX996_A +15
Voltage Vos VpLv_ independently tested T mV
at +1.5V 996_B +100
DHV_, DLV_, DTV_ Gain Av g/'nejf/gfj_ﬁ'ttg \;?S'Vié\\//mv—’ 0.960 1001 | VN
e
) ) Vput_= 1.5V, 3V (Note 9) +5
Linearity Error mV
Full range (Notes 9, 10) +15
DHV_ to DLV_ Crosstalk VpLv_ = 0, VpHy_ = 200mV, 6.5V +2 mV
DLV_ to DHV_ Crosstalk VDHV_ = 5V, VpLv_ = -1.5V, +4.8V +2 mV
DTV_to DLV_ and DHV_ VpHv_ = 3V, VpLv_ =0, 40 mv
Crosstalk VpTv_ =-1.5V, +6.5V
\Y =1.5V, VpLyv_=0,
DHV_ to DTV_ Crosstalk VBL\\//__ v 3'\3/LV +3 mv
v = 1.5V, VpHv_ = 3V,
DLV_ to DTV_ Crosstalk vng ov i 4\5/’HV +3 mv
gﬁg&ﬁz\fg&%\/ﬁig Power- PSRR | (Note 11) 40 dB
Maximum DC Drive Current IDUT_ +60 +120 mA
DC Output Resistance Rput_ IDUT_ = £30mA (Note 12) 49 50 51 Q
DC Output Resistance Variation ARDUT_ Ipur.. = +1mA to +8mA 0-5 Q
IDUT_ = £+ 1TmA to £40mA 1 25
Sense Resistance RSENSE 7.50 10 13.75 kQ
Force Resistance RFORCE 320 400 500 Q
Force Capacitance CFORCE 1 pF
DYNAMIC OUTPUT CHARACTERISTICS (Z| = 50Q)
VpLv_ =0, VpHv_=0.1V 30
Drive-Mode Overshoot VbLv_ =0, VpHv_ = 1V 40 mV
VpLv_ =0, VpHv_ = 3V 50
Term-Mode Overshoot (Note 13) 0 mV
4 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 49.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VcpHy_ = +7.2V, VCcpLy_ =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

2.2V, VIDH_=ViDL_=0,VGs =0, Ty =

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Settling Time to Within 26mV 3V step (Note 14) 10 ns
Settling Time to Within 5mV 3V step (Note 14) 20 ns
TIMING CHARACTERISTICS (ZL_ = 50Q) (Note 15)
Prop Delay, Data to Output tPDD 2.2 ns
Prop Delay Match, t| H vs. tHL 3Vp.p +50 ps
Prop Delay Match, Drivers Within (Note 16) 40 oS
Package
Prop Delay Temperature o
Coefficient +3 ps/°C
Prop Delay Change vs. 3Vp_p, 40MHz, 2.5ns to 22.5ns pulse width, +60 S
Pulse Width relative to 12.5ns pulse width - P
Prop Delay Change vs. ) a B
Common-Mode Voltage VOHV-- VDLV- = 1V, VDHv_ = 0 0 6V 85 ps
Prop Delay, Drive to _ _ _
High Impedance tPDDZ VpHv_ = 1.0V, VpLv_ =-1.0V, VpTv_=0 3.1 ns
Prop'DeIay, High Impedance tPDZD VoHY. = 1.0V, VbLy. = -1.0V. VpTy. = 0 30 ns
to Drive
Prop Delay, Drive to Term tPDDT VpHv_ =3V, VpLv_ =0, VpTv_ = 1.5V 2.4 ns
Prop Delay, Term to Drive tPDTD VDHV_ = 3V, VpLv_ =0, VpTv_ = 1.5V 2.1 ns
DYNAMIC PERFORMANCE (Z| = 50Q)
0.2Vp-p, 20% to 80% 0.37
) ) 1Vp-p, 10% to 90% 0.63
Rise and Fall Time tR, tF ns
3Vp-p, 10% to 90% 1.0 1.2 1.5
5Vp.p, 10% to 90% 2.0
Rise- and Fall-Time Match trRvs. tF | 3Vp-p, 10% to 90% +0.03 ns
B N Percent of full speed (SCO = SC1 = 0), o
SC1 =0, SCO = 1 Slew Rate 3Vp.p. 20% 10 80% 75 %
_ _ Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO = 0 Slew Rate 3Vp.p. 20% to 80% 50 %o
B _ Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO = 1 Slew Rate 3Vp.p, 20% 10 80% 25 %
0.2Vp-p 0.65
Minimum Pulse Width 1Vp-p 1.0 ns
(Note 17) 3Vp-p 2.0
5Vp_p 2.9
0.2Vp.p 1700
1Vpp 1000
Data Rate (Note 18) Mbps
3Vp-p 500
5Vp.p 350
N AXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 49.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 =SCO =0, VecpHyv_ = +7.2V, Vepry. =-2.2V, VipH_=VipL. =0,Ves =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Dynamic Crosstalk (Note 19) 10 mVp-p
VbHv_ =3V, VpLv_=0,
Rise and Fall Time, Drive to Term | tDTR, tDTF | VDTV_ = 1.5V, 10% t0 90%, 1.6 ns
Figure 1a (Note 20)
VDHv_ = 3V, VpLv_ = 0,
Rise and Fall Time, Term to Drive | tTpR, tTDF | VDTV_ = 1.5V, 10% to 90%, 0.7 ns
Figure 1b (Note 20)
COMPARATORS (Note 8)
DC CHARACTERISTICS
Input Voltage Range VIN (Note 4) -1.5 +6.5 \
Differential Input Voltage VDIFF +8 \
Hysteresis VHYST 0 mV
Input Offset Volt v v 15V MAX996 A +20 v
npu set Voltage =1. m
P g 08 | YhUT- MAX996_B £100
Input-lefset-VoItage Temperature +50 WVC
Coefficient
c Vput_ =0, 3V 47 78
ommon-Mode Rejection Ratio —
(Note 21) CMRR |[VpuT_=0,6.5V 54 78 dB
VpuTt_ = -1.5, +6.5V 44 61
Vput_ = 1.5V, 3V +3
Linearity Error (Note 9) VpuT_ = 6.5V +5 mV
Vpyrt_=-1.5V +25
Vcc Power-Supply Rejection _
Ratio (Note 11) PSRR VpuTt_ =-1.5V, +6.5V 57 80 dB
~ iecti V =0,6.5V 44 64
VEE. Power-Supply Rejection PSRR DUT_ 4B
Ratio (Note 11) VpyTt_ =-1.5V 33 60
AC CHARACTERISTICS (Note 22)
Minimum Pulse Width tPw(MIN) | (Note 23) 0.7 ns
Prop Delay tPDL 2.2 ns
Prop Delay Temperature o
Coefficient +6 ps/°C
Prop Delay Match, High/Low vs.
Low/High 25 ps
Prop Delay Match, Comparators
Within Package (Note 16) 3% ps
Prop Delay Dispersion vs. VcHv_=VcLy_ =0, 6.4V +75 .
Common-Mode Input (Note 24) VcHv_ = VoLy_ = -1.4V +175 P
Prop Dglay Dispersion vs. 100mV to 1V 250 bs
Overdrive
6 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 49.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 =SCO =0, VecpHyv_ = +7.2V, Vepry. =-2.2V, VipH_=VipL. =0,Ves =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Prop Delay Dispersion vs. Pulse 2.5ns to 22.5ns pulse width, +40 S
Width relative to 12.5ns pulse width B P
Prop Delay Dispersion vs. Slew 0.5V/ns to 2V/ns slew rate 100 ps
Rate
VpuT_ = 1.0Vp-p, tg = tF = | Term mode 250
Waveform Tracking 10% to 90% 1.0hs: 10% to 90% relative High-mpedance ps
to timing at 50% point mode 500
LOGIC OUTPUTS (CH_, NCH_, CL_, NCL_)
Vcco_ Voltage Range Vvcco_ 0 3.5 Vv
Output Low-Voltage Compliance Set by loL, RTERM, and Vcco_ -0.5 Vv
Output High Current loH MAX996_ _DCCQ, MAX996_ _GCCQ -0.05 0 +0.10 mA
Output Low Current loL MAX996_ _DCCQ, MAX996_ _GCCQ 7.6 8 8.4 mA
- ICH- = INCH_ = IcL_ = INCL_ =0, Vcco - Veco. -
Output High Voltage VoH | \axegs__Lcca 005 0005 v
ICH_ = INCH_ = lcL_ = INCcL_= 0, Veeo_ -
Output Low Voltage VoL MAX996.LCCQ 04 V
. ICH_ = INCH_ = lcL_ = INCcL_ =0,
Output Voltage Swing MAX996. . LCCQ 360 390 440 mV
- . Single-ended measurement from Vcco_ to
Output Termination Resistor RTERM CH.. NCH_. CL_. NCL_, MAX996. LCCQ 48 52 Q
MAX996_ _DCCQ,
. - . N . MAX996_ _GCCQ, 280
Differential Rise Time tR 20% to 80% RTERM = 509 at end of line ps
MAX996_ _LCCQ 280
MAX996_ _DCCQ,
. . ] . . MAX996_ _GCCQ, 280
Differential Fall Time tF 20% to 80% RTERM = 50Q at end of line ps
MAX996_ _LCCQ 280
CLAMPS
High-Clamp Input Voltage Range VCPH_ -0.3 +7.5 \
Low-Clamp Input Voltage Range VepL_ -25 +5.3 \
At DUT_ with | =1mA, V _=0 +100
Clamp Offset Voltage Vos — DUT- CPHY, mV
At DUT_ with Iput_ =-1mA, VcpLy_=0 +100
OffseT—\(oItage Temperature L05 mV/eC
Coefficient
Clamp Power-Supply Rejection PSRR IpuT_ = TMA, VepHV_=0 54 9B
Ratio (Note 11) IpuT_ = -1mA, VcpLy_ =0 54
Voltage Gain Av 0.96 1.00 VIV
AXI/W 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Voltage-Gain Temperature o
Coefficient 100 pPM/C

Iput_ = 1MA, VcpLy_ = -1.5V, +10
VepHv_ = -0.3V to +6.5V -
Clamp Linearity mV
IDUT_ = -1mA, VCPHV_ = 6.5V, +10
VepLy_ = -1.5V to +5.3V *
VepLy_ = -1.5V, VcpHV_ = 0,
VDUT.. = 6.5V 50 95
Short-Circuit Output Current IscbuT_ mA
VepLy_ = 5V, VepHv_ = 6.5V, 95 50
Vpyt_=-1.5V
VepHv_ = 3V, VepLy_ =0,
Clamp DC Impedance Rout IDUT.. = +5mA and +15mA 50 55 Q
ACTIVE LOAD (Driver in high-impedance mode, unless otherwise noted.)
COMMUTATION AMPLIFIER (Vcom_ = +2.5VY, ISOURCE = ISINK = 2mA, R > 1MQ)
COM_ Voltage Range Vcom_ -1.5 +5.7 Y
COM_ Offset Voltage Vos +100 mV
Offse?—\l/oltage Temperature +100 WV/C
Coefficient
COM_ Voltage Gain Av Vcom_ =0, 4.5V 0.98 1.00 VIV
Voltage-Gain Temperature o
Coefficient 20 ppm/*C
COM_ Linearity Error Vcom_ = -1.5V, +5.7V (Note 9) +2 +15 mV
COM_ Outlput.VoItag(.—:‘ Power- PSRR 40 dB
Supply Rejection Ratio
OUTPUT CHARACTERISTICS (ISOURCE = ISINK = 2mA, RL > 1TMQ)
Differential Voltage Range Vput_ - Vcom_ -7.2 +8.0 V
Output Resistance, VpyTt_ = 4.5V, 6.5V with Vcom_ = -1.5V, and
R 2 kQ
Sink or Source ° VpyTt_ = -1.5V, +0.5V with Vcom_ = 5.7V 00 S00
Output Resistance, _ _
Linear Region Ro IpuT_ = £1mMA, Vcom_ = +2.5V 60 Q
Deadband 95% ISOURCE t0 95% IsiNk, Vcom_ = +2.5V 310 450 mV
SOURCE CURRENT (Vput_ = +5V, Vcom_ = +2.5V)
Maximum Source Current VipL_ = 5.5V 2.1 2.2 2.3 mA
Source Programming Gain ATC VipL_ = 1.25V, 5V 392 400 408 ANV
Source Current Offset (Combined _
Offset of LDL_ and GS) los | ViDL = 20mV ° +10 HA
Source-Current Temperature VipL_ = 100mV -0.02 ARG
Coefficient ViDL =5V -0.3 H
8 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
- - \ =100mV +0.7 +4
Sogrog Currept Power-Supply PSRR DL AN
Rejection Ratio VIDL_ =5V +3 +100
Source-Current Linearity (Note 25) VipL_ = 100mV, 1.25V, 5V +2 +10 pA
SINK CURRENT (Vput_ =0, Vcom_ = +2.5V)
Maximum Sink Current VLDH_ = 5.5V -2.3 -2.2 -2.1 mA
Sink Programming Gain ATC VLDH_= 1.25V to 5V -408 -400 -392 mA/NV
Sink Current Offset (Combined _
Offset of LDH_ and GS) los | VLDH_ =20mV 10 +5 WA
Sink-Current Temperature VLDH_ = 100mV +0.05 ARG
Coefficient VILDH_ = 5V +0.4 H
ink- 2 v =100mV +1.3 +4
Slqk Clurrent Fower Supply PSRR LDH_ AN
Rejection Ratio VLDH_ = 5V +3.7 +100
Sink-Current Linearity VLDH_ = 100mV, 1.25V, 5V (Note 25) +10 +25 pA
GROUND SENSE (GS)
Voltage Range Vas Verified by GS common-mode error test +250 mV
Vput_=0, Vcom_ = +2.5V, .5
Vas = £250mV, VL pH_ - Vgs = 2.5V B
Common-Mode Error PA
VpuTt_=5V, Vcom_ = +2.5V, 45
VGs = #250mV, Vi pL_ - Vas = 2.5V -
Input Bias Current Vgs =0 +25 pA
AC CHARACTERISTICS (Z = 50Q to GND)
I =2mA, V _=-15V 25
Enable Time (Note 26) tEN SOURCE com ns
ISINK = 2mA, Vcom_ = +1.5V 2.2
| =2mA, V _=-1.5V 1.7
Disable Time (Note 26) tDIS SOURCE com ns
ISINK = 2mA, Vcom_ = +1.5V 1.7
Current Settling Time on ISOURCE = ISINK = 500pA | To 10% 0.4 s
Commutation (Notes 7 and 27) To 1% 1.1
Spike During Enable/Disable _ _ _
Transition ISOURCE = ISINK = 2mA, Vcom_ = 0 30 mv
Note 1:  All minimum and maximum limits are 100% production tested. Tests are performed at nominal supply voltages unless oth-

erwise noted.

Note 2: Total for dual device at worst-case setting; driver enabled and load disabled. RL = 10MQ. The supply currents are mea-
sured with typical supply voltages.

Note 3: Does not include internal dissipation of the comparator outputs. For MAX996_ _LCCQ, additional power dissipation is typi-
cally (32mA) x (Vvcco).

Note 4: Externally forced voltages can exceed this range provided that the Absolute Maximum Ratings are not exceeded.

Note 5: Transition time from LLEAK being asserted to leakage current dropping below specified limits.

Note 6: Transition time from LLEAK being deasserted to output returning to normal operating mode.

Note 7: Based on simulation results only.

Note 8: With the exception of Offset and Gain/CMRR tests, reference input values are calibrated for offset and gain.

Note 9: Relative to straight line between 0 and 4.5V.

N AXIW 9
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iEiE. {RKIIFE. 500Mbps
ATEIR g/t rs, BEBE2mARI#

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VecpHv_ = +7.2V, VopLy_ = -2.2V, VipH_=VipL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

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:

Specifications measured at the end points of the full range. Full ranges are -1.3V < VpHv_ < +6.5V, -1.5V < VpLv_ =< +6.3V,
-1.5V = VpTy_ =< +6.5V.

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

Nominal target value is 50Q. Contact factory for alternate trim selections within the 45Q to 51Q range.

VpTtv. = +1.5V, Rs = 50Q. External signal driven into T-line is a 0 to +3V edge with 1.2ns rise time (10% to 90%).
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_ is 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 95% 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 reach-
es at least 95% of its programmed amplitude may be generated at one-half 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 VpTv_ = +1.5V.

Indicative of switching speed from DHV_ or DLV_ to DTV_ and DTV_ to DHV_ or DLV_ when VpLv_ < VDTV_ < VDHV_. If
VpTv_ < VDLV_ or VDTV_ > VDHV_, switching speed is degraded by a factor of approximately 3.

Change in offset voltage over the input range.

Unless otherwise noted, all propagation delays are measured at 40MHz, Vput_ = 0 to +2V, VcHv_ = VcoLv_ = +1V, slew
rate = 2V/ns, Zs = 50Q, driver in term mode with VpTy_ = 0. Comparator outputs are terminated with 50Q to GND at scope
input with Vcco_ = 2V. Open-collector outputs are also terminated (internally or externally) with RTERM = 50Q to Vcco .
Measured from Vpyut_ crossing calibrated CHV_/ CLV_ threshold to crossing point of differential outputs.

VpuTt_=0to +1V, VcHv_ = VcLv _ = +0.5V. At this pulse width, the output reaches at least 90% of its DC voltage swing.
The pulse width is measured at the crossing points of the differential outputs.

Relative to propagation delay at VcHv_ = VcoLv_ = +1.5V. VpuT_ = 200mVp-p. Overdrive = 100mV.

Relative to straight line between 0.5V and 2.5V.

Measured from crossing of input signals to the 10% point of the output voltage change.

Vcom_ = 1.5V, Zs = 50Q, driving voltage = 3V to O transition and 0 to 3V transition. Settling time is measured from Vput_
= 1.5V to IsINK or ISOURCE settling within specified tolerance.

AT (EFFIE

DRIVER TRAILING-EDGE TIMING ERROR

DRIVER SMALL-SIGNAL RESPONSE DRIVER LARGE-SIGNAL RESPONSE vs. PULSE WIDTH

40

[T

Vpur_=50mV/div

Vo_=0+ vy = 500mv
RL=50Q .- DHV_= T

'
'
'
R S P
'

1‘1

L300 oo

LOW PULSE

MAX9961/62 toc01
b
'
'
Lo
1
:
MAX9961/62 toc02
o
o
MAX9961/62 toc03

,20 \

-40

Vput_ =500mV/div
TIMING ERROR (ps)

’(’HIGH PULSE
-60

-80 NORMALIZED TO PW = 12.5ns 1
PERIOD = 25ns, Vpuy_ =3V, Vpry_=0
| | | |

N ‘VDHV; = 100mV

-100

10

= 2.50ns/div t = 2.50ns/div 0 5 10 15 20 25
PULSE WIDTH (ns)

MAXIMN
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BT EHFIE (4E)

DRIVER TIME DELAY
vs. COMMON-MODE VOLTAGE DRIVE-TO-TERM TRANSITION HIGH-IMPEDANCE-TO-DRIVE TRANSITION
60 2 2 g
g A R A A |- ' 1 ! HIGHIMPEDANCETODHV_ |2
50 z e K- 4, DMV TODTV . e L2 R Ry R
10 \ RISING EDGE : ERERE BN / T
> 30 A\ \(/ 1 % 3 % ! ' i ' ' '
= 2 \\ FALLING EDGE / £ ! £
2 [\ \l/ S —— % 0
= ! Y A T <! R W A
= . // £ : b NN o £ T R B
\\ v of v DLV_TODTV_ | S PO S
10 N W
20 0 M S I ' ~4o--io-__ HIGH IMPEDANCE TO DLV_
N NORMALIZED TO Vg = 15V oo RL=50Q oo R=50Q
05 05 15 25 35 45 55 t=2.5ns/div t = 2.5ns/div
COMMON-MODE VOLTAGE (V)
DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
6 1 1 Eu 6 1 1 % 6 1 1 %’
5 |Vour_=VoHv_. s 5 |Vour_=VoLv_ s 5 |Vour_=Vorv_ s
4 g 4 g 4 g
s 3 T2 SN s 3 -
£ E E
=R AN = AN =
& 0 AN g 0 N g 0 AN
> ~—l > ~No | — > —
g - ™ z - ™ z - N
=5 =5 =5
= -2 = -2 = -2
3 3 -3
-4 4 -4
5 5 5
6 6 6
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
Vour_ (V) Vpur_ (V) Vpur_(V)
CROSSTALK TO DUT_ FROM DLV _ CROSSTALK TO DUT_ FROM DHV_ CROSSTALK TO DUT_ FROM DTV_
WITH DUT_ = DHV_ WITH DUT_=DLV_ WITH DUT_ = DHV_
20 ‘ - 20 ‘ - 05 — o
VpHy_=5V £ VpLy_=0 £ VpHy_=3V 2
16 r Vpry_=15V § 16 r Vprv_=1.5V § 04 1 VpLy_=0 §
1.2 g 1.2 ] 03 E
= 08 = 08 = 02
E E E
= 04 = 04 = 0 -
E o E o FASS / ™
5 04 5 04 5 01
= == =
-0.8 -08 -0.2
12 12 03
16 16 04
20 NORMALIZED AT Vpry_=0 ’0 NORMALIZED AT Vphy_ =5V 05 NORMALIZED AT Vpry_=1.5V
15 0 15 30 45 6.0 T05 05 15 25 35 45 55 65 T 45 05 05 15 25 35 45 55 65
VpLv_ (V) VpHv_ (V) Vorv_ (V)
MAXI/WV 11
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IWIEIE. {KITh#£. 500Mbps
ATEIKZhzs/EL#cas, BB 2mA 1%

BT EHFIE (4E)

Vpur_ERROR (mV)

0.5
0.4
0.3
0.2
0.1
0
-01
-0.2
-0.3
-0.4
-0.5

1.0006
1.0005
1.0004
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=1.0002

=
=1.0001
<
<1.0000
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TIMING VARIATION (ps)

12

200

150

100

50

-100

-150

CROSSTALK TO DUT_ FROM DTV_

WITH DUT_=DLV_

VpLy_=0

[ Vpry_ =3V

MAX9961/62 toc13

NORMALIZED AT Vpry_=1.5

-15 -05 05 15 25 35 45
Vprv_ (V)

55 65

DRIVER GAIN vs. TEMPERATURE

N\

AN

N

N

MAX9961/62 toc16

AN

N,

AN

AN

N

AN

NORMALIZED AT Ty = +85°C N
60 70 80 90 100
TEMPERATURE (°C)

COMPARATOR RISING-EDGE TIMING
VARIATION vs. GOMMON-MODE VOLTAGE

MAX9961/62 toc19

Vem = 1.5V AND Ve =-5.25V

\ VEg =-4.5V
\ o
tf"\VEE =-55V
— g
VEp=-6.5V
|
NORMALIZED AT

-15 05 05 15 25 35 45
COMMON-MODE VOLTAGE (V)

55 6.5

Vpur_ERROR (mV)

TIMING VARIATION (ps)

0.6

0.4

0.2

QOFFSET (mV)

150

100

50

-50

-100

-150

CROSSTALK TO DUT_ FROM DLV _
WITH DUT_=DTV_

Vpry_=1.5V
- VpHy_=6.5V

MAX9961/62 toc14

NORMALIZED AT Vppy,_=0

-15 -05 05 15 25 35 45 55 65
VoLy_ (V)

DRIVER OFFSET vs. TEMPERATURE

N §
\\ 2
\\
\\\
NORMALIZED AT T, = +85°C \
60 70 80 90 100

TEMPERATURE (°C)

COMPARATOR FALLING-EDGE TIMING
VARIATION vs. COMMON-MODE VOLTAGE

MAX9961/62 toc20

\ /\ Ve = -4.5V
AR SEN
I~
\_/\\
//\/\ ﬁ\\\/\\
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m

m
[

'
=2
135
<

NORMALIZED AT
Vem =1.5V AND Ve = -5.25V

-15 -05 05 15 25 35 45 55 65
COMMON-MODE VOLTAGE (V)

Vpur_ERROR (mV)

QFFSET (mV)

DELAY (ps)

200

150

100

50

-50

-100

CROSSTALK TO DUT_ FROM DHV_
WITH DUT_=DTV_

Vpry_=1.5V
F VpLy_=-1.5V

MAX9961/62 toc15

NORMALIZED AT Vphy_= 3V
-15 05 05 15 25 35 45 55 65
Vpry_ (V)

COMPARATOR OFFSET
vs. COMMON-MODE VOLTAGE

MAX9961/62 toc18

Vg =-4.5V

% VEg=-5.5V
NN <

[ 7
Veg=-6.5V

[ NORMALIZED AT S R E—
Vem =1.5V AND Vgg =-5.5V

A

-15 -05 05 15 25 35 45 55 65
COMMON-MODE VOLTAGE (V)

COMPARATOR TIMING VARIATION
vs. OVERDRIVE

MAX9961/62 toc21
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N
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|11
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L
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BT EHFIE (4E)

COMPARATOR TRAILING-EDGE COMPARATOR TIMING VARIATION COMPARATOR TIMING VARIATION
TIMING ERROR vs. PULSE WIDTH vs. INPUT SLEW RATE, DUT_ RISING vs. INPUT SLEW RATE, DUT_ FALLING
30 5 40 g 40 3
20 2 30 2 30 &
|- = = &
10 1= LowpuLse = : _ 2 AN : _ 2 Z
0 \ JA =2 9 AT \\ :
£ 1 \l_o/ 2 0 = 0 RN
S *f s \ s \
Z 20 z 0 z 0 \\
2 30 % £ 20 £ 0 C
Z 4@ £ %0 = -3
Ni = N\ =
-50 N HIGH PULSE £ 4 AN £ 40 ~
80 | 50 N 50
70 V NORMALIZED AT PW = 12.5ns | o0 | 0
. PERIOD = 25ns U INORMALIZED AT SLEW RATE =1.2v/nS U INORMALIZED AT SLEW RATE=1.2V/ns |
-80 ! ! . 70 ] ] ] 70 ] ] ]
0 5 10 15 20 25 05 1.0 15 2.0 25 05 1.0 15 2.0 25
PULSE WIDTH (ns) SLEW RATE (V/ns) SLEW RATE (V/ns)
COMPARATOR DIFFERENTIAL COMPARATOR RESPONSE COMPARATOR OFFSET
OUTPUT RESPONSE vs. HIGH SLEW-RATE OVERDRIVE vs. TEMPERATURE
u, < 08 5
3 DIGITIZED |2 A
g Y ouTPUT [2 06 2
: S| S L :
R i 2 0
g = =
LE 0 § fffff E 0
= = © 02 1
ffffffffffffffffffffffffffffff 04
0 )i -06 /’
ol INPUT SLEW RATE = 6/ns 0 NORMALIZED AT T, = +85°C
t = 2.50ns/div t=2.50ns/div 60 65 70 75 8 8 90 95 100
Vpyr_=0TO 3V PULSE, Very_=Very_=+1.5V TEMPERATURE (°C)
EXTERNAL LOAD =50Q
ACTIVE-LOAD LINEARITY ERROR
CLAMP RESPONSE ACTIVE-LOAD VOLTAGE vs. CURRENT Iput_ vs. VipH_
30 ‘ « 20 o
Veom_=2.5V £ Veom_=2.5V E
VipH_=5V : VipL_=0 z
20 Tvip_=5v g Vpur_=0 2
[ = 2 10 =
= =
% _ 1.0 =
5 £ &
S ~ i} L
re) ! 0 - 0
" 2 = /1 '\
= < = 4 \
= 0 £ ,,/
j - 10 U \
0 - L1
20 - CALIBRATION POINTS:
VipH_=0.5V, 2.5V
1 1 1 1 1 1 _30 _20 LIl L Ll Ll
t=5.0ns/div 15 20 25 30 35 0.01 0.1 1 10
Vpur_=0TO 3V SQUARE WAVE Vour_(V) VipH_ (V)
Rs=25Q
VepLy_ =-0.1V, Vepry_ =+3.1V
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IWIEIE. {KITh#£. 500Mbps
ATEIKZhzs/EL#cas, BB 2mA 1%

BT EHFIE (4E)

LINEARITY ERROR (1A)
o

1100
1000
900

800

700

600

1 500
400
300
200
100

uA)

Iout

-100

15
14
13
12

1.0
0.9
0.8
0.7
0.6
0.5

INPUT CURRENT (uA)

14

ACTIVE-LOAD LINEARITY ERROR
Iput_vs. VipL_

Veom_=2.5V %
VipH_=0 z
Vpur_=5V 2
=

CALIBRATION POINTS:

VipL_=05V, 2.5V
0.01 0.1 1 10
VipL_ (V)
CLAMP CURRENT
vs. DIFFERENCE VOLTAGE

Vpyr_=3V 5
Vor_=0  f2
z

30 31 32 33 34 35 36 37 38 39 40
Vepry_ (V)

DRIVER REFERENCE INPUT CURRENTS
vs. INPUT VOLTAGE

| IoTv_
DLV_ /
N -
— >
=
Iprv_ | |
-15 -05 05 15 25 35 45 55 65

INPUT VOLTAGE (V)

IpuT_ (MA)

Iput_ (uA)

1.0
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1.0

0
-100
-200
-300
-400
-500
-600
-700
-800
-900

-1000

INPUT CURRENT (nA)

-1.50

3.0

2.5

2.0

HIGH-IMPEDANCE LEAKAGE CURRENT
vs. DUT_ VOLTAGE

MAX9961/62 toc32

I
<

ViDH

LoL_=5.0V

BN

<

15 25 35 45 55 65
Vour_(V)

toH_=VipL_=0

<15 -05 05

CLAMP CURRENT
vs. DIFFERENCE VOLTAGE

N

MAX9961/62 toc35

T

i VDUL‘= 0, VCP‘HV7 = 3Y

-125 -100 -075

Vepy_ (V)

-050 -025 0

COMPARATOR REFERENCE
INPUT CURRENT vs. INPUT VOLTAGE

Vpur_=6.5V

MAX9961/62 toc38
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IcHY_
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/

e
-15 -05 05 15 25 35 45 55 65
INPUT VOLTAGE (V)

Iput_ (nA)

lcpHy_ (nA)

LOW-LEAKAGE CURRENT
vs. DUT_ VOLTAGE

9 3
8 2
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5
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3 /(‘
2 L /y/
1 ———7 ;
1
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Vpur_ (V)
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ATEIR &5/ ey, BB 2mA i

BT (EHFIE (4E)

INPUT CURRENT LOAD REFERENCE INPUT CURRENTS INPUT CURRENTS
vs. INPUT VOLTAGE, CPLV_ vs. INPUT VOLTAGE vs. INPUT VOLTAGE, COM_
-600 — < -500 ‘ - 0 o
Vepry_ =7.2V £ ILoH_ AND IpL_ £ s
-650 g -550 g 50 £
E E =
700 £ 600 — 100 /
K Z - R
= ] =
> 750 S 650 ='-150 ]
5 2 — E -
L~ z 1
-800 P> e S 700 -200 /,
-850 /,/ -750 -250
-900 -800 -300
25 -15 -05 05 15 25 35 45 55 0 1 2 3 4 5 -15 -05 05 15 25 35 45 55
VepLy_ (V) INPUT VOLTAGE (V) Veow_ (V)
SUPPLY CURRENT, I¢c vs. Voe SUPPLY CURRENT, Igg vs. VEE
MAX9961/62 tocd3 MAX9961/62 tocd4
110 -130
100 B -140 c
-150 F
) 5
’<E? C &E\ -160
= 80 o c
= =7 b
70 —1A
F -180 8
I
60 E RT ==
RL =10kQ, C = 0.5pF, Ve = -5.25V RL =10k, Cp = 0.5pF, Vg = 9.75V
50 ‘ ‘ ‘ -200 ‘ ‘ :
95 9.7 99 101 10.3 10.5 -6.5 -6.0 -55 -5.0 -45
Ve (V) Vee (V)
A:Vpur_=Vprv_=1.5V, Vpuy_=3V, Vpry_=0, A:Vpur_=Vpry_=1.5V, Vpry_=3V, Vprv_=0,
Venv_=Verv_=0, Vepry_=7.2V, Vewv_=VeLy_=0, Vepry_=7.2V,
Vepy =-2.2V, Vipy_=VipL_ =0 VepLy_=-2.2V,VipH_=VipL_=0
B: SAME AS 'A' EXCEPT Vipy_=VipL_ =5V B: SAME AS'A' EXCEPT Vipy_=VipL_ =5V
C: SAME AS 'A" EXCEPT DRIVER DISABLED HIGH-Z AND LOAD ENABLED C: SAME AS 'A" EXCEPT DRIVER DISABLED HIGH-Z AND LOAD ENABLED
D: SAME AS 'C' EXCEPT Vipy_=VipL_ =5V D: SAME AS 'C' EXCEPT Vipy_=VipL_ =5V
E: SAME AS 'A" EXCEPT LOW-LEAKAGE MODE ASSERTED E: SAME AS 'A" EXCEPT LOW-LEAKAGE MODE ASSERTED
F: SAME AS 'E' EXCEPT Vipy_=VipL_ =5V F: SAME AS 'E' EXCEPT VipH_=VipL_=5V
lcc vs. TEMPERATURE Igg vs. TEMPERATURE
100 g 170 g
g 172 g
9% g g
g 174 g
920 -176
g :g(\ -178
S 85 = -180
Rt
80 [Vpur=Vprv_=15Y, Vpry_=3V, 184 | Vour=Vorv_= 15V, Vory_=3v,
Vouv_=0, Veny_=Very_=0, VpLv_=0, Very_=Verv_=0
V =72V, V =-22V _ | = - 7 ~ 50
75 fVCPHV— s SP\L/V— 075 186 | Vepy_=7.2V, Vepy_=-2.2V,
VLDH, = ZL\D/L, =0,Vec =975V, 188 | Veor_=VioL_=0,Voe =975V,
EE= '5‘- 9 ‘ ‘ VEg=-5.25V
70 -190 L L L
60 70 80 90 100 110 60 70 80 90 100 110
TEMPERATURE (°C) TEMPERATURE (°C)
AXIWV 15
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DLV_

<— {pTF

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

— {pTR

MAXIM
MAX9961
MAX9962 > -ty

- zeelo-10%

DTV_

AT \ e 90%
10% 10% ----+--3 DLV_

DTV_

— 54— tToF

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

B 1. Syl £ 7

5| it BF
E L
B IhgE
MAX9961 | MAX9962
1 25 TEMP T WA A
2,9,12,14,| 2,9, 12, 14,
17,24, 35, | 17,24, 35 .
s £ 99, s &5 99, TGNt N
45, 46, 60, | 45, 46, 66, Vee BRI
80, 81,91 | 80, 81,91
3,5,10, 16, | 1,3, 5, 10,
21,23,25, | 16, 21, 23, "
34 43,44, | 34 43 44, | CNP PRI
82,83,92 | 82,83, 92
4,11,15, | 4, 11, 15,
22,33, 41, | 22,33, 41, o e
42,66, 84, | 42, 60, 84, Vee IERTRHN
85,93 85, 93
6 20 FORCE1 | i 1% H4MHFPMU s A .
7 19 DUTH TIE g A . ZOREH S VO T UK shes. FLiies. 0 A7,
8 18 SENSE1 | #I& 15 4MEEPMU FAG Il i .
13 13 GS oA G . GSSELDH._FILDL_ i i 5 v .
18 8 SENSE2 | i 2 % #MEEPMU A& I .
19 7 DUT2 T2 WS A . ZIIREH VO T UK shes. FLiies. #F0 A7,
20 6 FORCE2 | if&23k HMHBPMU Y in#Hi A .
26 100 CLV2 I8 20 L AR FE R A
27 99 CHV2 I 2 i LU R AR LR A
28 98 DLV?2 JETE 29K Bl o R VA
16 2N A
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XEIE. IIFE. 500Mbps
ATEIKZhzs/tL a8, BB 2mATIZ

SIHIZEE (4
318 N
MAX9961 | MAX9962 & MhkE
29 97 DTV2 I HE 20K S A FEERA
30 96 DHV?2 S 25K Bl A g i A
31 95 CPLV2 T 2 6K i o7 L TE T
32 94 CPHV2 T 2 o 07 B E R
36 90 NCH2
Y B ER A L Y S0 L o AN
= " T | 2R EI2E R 24 i
SIS R A L 2 LA R LB A IR . P R B LR A b L
38 88 VCCO2 | st TPy bl A v B HL B AR AS , P e
39 87 NCLZ 1 st e s i . 30200 2 0 25 504
40 86 CL2
47 79 COM2 B 2 YR AR I R SR R A
48 78 LDL2 T8 24 PR O YR R A A
49 77 LDH2 | it 2 172k N P o R A
50, 76 50, 76 N.C. ToiEH: . REHITERE.
. . TDATAp | BRI AL A . DATAYRINDATAZ 5N ARSI A 4 Y 1 s
HIBELAORLAS, PR .
52 4 NDATAZ | im0 2857 PSS IS A . i3 224045 % A DATA2 FINDATA2 % 4% DHV2 5 % DLV 24
53 73 DATA2 IR EhEs 219 i A . DATA2%E T NDATA2B #£# DHV2 ; NDATA2 = T DATA2IEFEDLV2.
o m RCya | 2 ROVHEEEHLFEAG A . RCVIFINRCV 25 ARHEFL A A . X F A 1R e
BLABEA, bR .
55 /1 NRCV2 | im0 s P AR PR IS A . 25400 Bl A RCV2 RINRCV2 ALK IE 2 B BRI 5
56 70 RCV2 RCV2E FNRCV2IF, @23k AUt ; NRCV2E FRCV2M, liE 29 AR .
57 69 TLDEN2 SHIE 2 Ak AR B R A A . LDEN2FHINLDEND 224545 A M r R A . X T30 P Bk
B RONA, P RER .
58 68 NLDEN2Z | 550 4 g Fras bl A 2503 1% A LDEN2 FINLDEND JiJ e i /48 FiL A7 U5 Sk
59 67 LDEN2 | LDEN27 T NLDEN2®, {#fEIHE24 J757%; NLDEN2# T LDEN2MT, £5MiHiH 24 JH 4.
o1 o cor | EUHA. BOFERFEEMA . RSTREPAR, AR ARG . -,
TEVee I VEpfaE Z 1T, TR EFRST MAKH .
62 64 cs Rl A BRI O AERA . CSIRFTA.
63 63 THR | SsB4EI MR, THRIFESHS, [TPRI%E H+125V, T4 THR MR Brag Aol TRR LR .
64 62 SCLK | sRfFmi%hffiA. o 17 CImh.
65 61 DIN BORFA . BT OEIRR A
WX 17
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iEiE. {RKIIFE. 500Mbps
ATEIR g/t rs, BEBE2mARI#

N BIHIRA (4
>
Bl
i IhgE
Q MAX9961 | MAX9962 B e
<C 67 59 LDENT | 5itf 1 S5 PR asE i A . 255043 0 #i A LDEN1FINLDEN 1 I T B /4% FR A7 U8 67028
:E 68 58 NLDENA LDENI 5 FNLDENI /i, @i 145 1k ; NLDENI = T LDENIR, 25 i 14 J5 014
N~
o [F s fod S dan A - A aan A N
SHE 1 AR AE NG HE B R A A . LDEN1FINLDENI 22405 A RS A . X TR
© 69 57 TLDENT | s by L FO i, PR b
0))
o 70 56 RCVA1 s -
>< I | 288 A . 20 ARCVIAINRCVL, P4 1 & o=t
RCVIE TNRCVIA, WiE 1 ABBER; NRCVIE TRCVIAE, MiE 13 AR .
<C 71 55 NRCV1 .
§ 25 54 TRCVA I 1 RCVIERER A . RCVIAINRCV] 22405 AN 0 M A . R T 3508 P9 34
LR AR AT, PN EBATE .
73 53 DATAT | it 1 2052 AR F b A . 383 2245 #7605 A DATALRINDATA1 #£4% DHV1 5% DLV1/E W
4 o NDATA7 | B LEOHIA . DATALE T NDATALR 2 DHV1; NDATALR T DATAIR ###DLV1.
TETE 1 B B R4 A . DATALFINDATAL 2 435 A st e R A . X TV AT P s 32
75 51 TDATAY | i oA, phabaeis:.
77 49 LDH1 JEIE 17 R 07 R IR A FRL I B MR
78 48 LDL1 JEIE 1A R U R A A
79 47 COM1 JEIE 17 R 00 A it F B A
% 40 e B T TR Tl e T
87 39 NCLA1
88 38 Y T SRR R IR A . EIE 1 R A b B A AR R . 3 R P 4 LB 11
CCOo1 AR, X TEA N, IR,
89 37 O | S0 1 o e At . S0 1 0 L0224
0 36 NCH1
94 32 CPHV1 | #IH | = e 7 FEESRT A
95 31 CPLV1 S 1 AR s 07 S vE A
96 30 DHV1 JEHTE 19K s e v = A
97 29 DTV1 JHIE 19K g HE R A
98 28 DLV1 JEHIE 19K g o B R A
99 27 CHVA1 JETE 1 v LR AR IR A
100 26 CLV1 S 1A I LR SR A
— — PAD WEES. HTHMOREIR S VEp BB, S S Vep sl 7h BB,

18 MAXIMN
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XEiE. KIhFE. 500Mbps
ATEIR &5/ ey, BB 2mA i

ThEEHER

CH_ MODE BITS
[ > LLEAK v

SCLK SERIAL > SC0 SERIAL INTERFACE IS COMMON TO BOTH CHANNELS. - Ve
e e o
RST —— ThsEL CHED FOR EACHC

— GND
THR — LDCAL

ONE OF TWO IDENTICAL CHANNELS SHOWN
4000
; 500

|— FORCE_

DLV_
DHV_ MULTIPLEXER |
DTV_

SLEW-RATE
CONTROL

IYY VY ? ?
i ; 10k
! SCo St LLEAK AN sense_

DuT_

—o—4&
—a

TDATA_

DATA_
NDATA_

RCV_ L g \ HIGH-Z
NRCV_ > +

TMSEL

TRCV_ : :
! OPTIONAL Recy |

Lo2xBe CLAMPS

CPHV_ ———o

CPLV_ +

CHV_

MAXIN
o MAX9961
CH_ MAX9962

NCH_ L d

COMPARATORS

OPTIONAL Rego |
4xs0Q |

Veco- —

CL_ 1 4

NCL_

CLV_
LDH_

SINK
(HIGH)
CURRENT

 OPTIONAL Rpew
L2x50Q

! LDCAL—»

TLDEN_ 3 LLEAK —»>| ACTIVE

ACTIVE- LOAD

LOAD
CONTROL

LDEN_
NLDEN_

COM_

1L A SOURCE
- - (Low)

6 CURRENT

Vee

MAXIMN 19
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WiEE. RIIFE. 500Mbps

ATEE/X:#%/#E&% , BBE2mA#

B
MAX9961/MAX9962 JXGETE . HKII#E. mk. %IH*HEEHC
DCL IC, BB &H — A =B P3| MK sh# .
WU U5 2% AT I 45 007 L R — N R AR E&IzidJ%%ﬁJ
TAEE-1.5VE+6.5VIEE N, BAmBBITHE, Eufl
A R (B3R IKEh) B, TEMCHEEREE N
IR R . UK LA SR R Ta A S5 1 F A BR
MR 2 (B PARfL) . 2 ERIC &N S B PR AR i, 4 07
LI N m M DUT BRI MR e k. Mgk gmfe, 240t
B K 2mA R H IR AN AR IR . AT (5 S A/ 3% S
IR T e Gl e A

MAX9961A/MAX9962A 2 5K 5 #% 1 Lt ix%%ﬂﬁfk NS

MAX9961B/MAX9962B i& i T 4538 i&
Wit

o LA ity 11 (9 T 26 PR S L BEL6F 85 14 RE 0% e % T LVPECL.
LVDSFIGTLE O . s KA A (TDATA_. TRCV_.
TLDEN) £ 4@ M B E, S 5LVPECL. GTLEHHEE
B UCRCERE . X T 100Q22 40 LVDS & it pH,
R A RS . RTmBET0E 2% 19 .

LA A48 (AR AR T B B %% T b B AR AR
HLHEVeco. T AMNEBICH:, St P R HL BRI AT 42 4 500
HERmMICECA B4 . & F 80 im B 00E 2 % £ 15
B RTuHER A G S L a0 .

M3k, flKHE. CMOSHZ 8 M 4ifEik B MAX9961/MAX9962

HA S SR R GE

JAUCEC, TERARBURM RS, Auir ZalaE S . AR . TUERACHE . R =8 Es TR
HIGH- | REFERENCE
SPEED 1 |NPUTS
INPUTS
R IV B MAXIM
— 5 0
oy L o SLEWRATE

DTV_

A A

DATA_
RCV_

MAX9961
0 MAX9962
\Hﬁo : 50Q
1,01 _ o AAN DUT_
—a :

HIGH-Z

CPHV_

CPLV_

>u4»

TMSEL
SCO
SC1

MODE

e

CLAMPS

Y

COMPARATORS
AND

LLEAK

ACTIVE LOAD

B2, B sl fa A

20
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ATEEEaﬁﬁ#/tl:ﬁ%, HE2mA %

B KA
X shaskin AJe — Al Z R A4, "B DHV_. DLV_
WDTV_Z=AHEZ BN A . 1ZE 8 U i = sl A

DATA_. RCV_DL KA #5 il i TMSEL (3% 1) #4742 il .
PR BRI G b AR A RO EE A . ATAR A R 2 7R DU A R
HEEAT IR . N ERZ IR R A R B 100% 5K ) e 12 5
(B % H A T AEF#E 9 (9 Driver Large-Signal Response i £%).
DUT_ A 75 28 5 it H0 vy PEL A S 2 i) v s e e, ]
A (B2 D). mEERT, AT
P . s A RCV_ A 242 Bl il TMSEL. LLEAK#
. @A, DUT_AY W & AL 0 2 3V HL LG
BN/ LSpA, T SR REW IR s A A 5 . Kt
*%EE—F DUT_ff & — PR 1nALLT, F5H
PRRE RS . WRATESE MM H L, LLEAKET.

2 He
UK Zhas i B UPR AR E N S0Q. A F45QESIQIEREM K

ARIEPEE, #5) HEKR.

FE L
L3 T O E Sl e BRI, YV B RS (R T
fRELSF) DABR I DUT_ b 9 B 4 B S . 45 07 FL & 4
) 3 #2228 K HL I 8 o i i LE 1) AR . PP ER O TmA
R VAL = 5 B i N = ;2 A B A
CPHV_FICPLV_& B4 ML HL IR . 47007 FL B (N FE BK Bl s Ab
TR AR (B2). NLHBESIH, Tk EHOL
LRI L% T BT 7 00 /N K DUT_HLE . e
ERGF N AR, FERELRHE. WREAARFE
AL, S F AL H R R AR T AR DUT_ HL 38 Bl (19
0.7VLISN; BEAMMEDUT_K, 3 FEAR 47 s B A SR 15 35 T
ERT.

gt
MAX9961/MAX9962 ff & — /™3 T8 #1258 W5 4™t 57 A9 5 33
e as . MR — N A N EERZ EDUT_, B —
AN ANEE R CHV_8iE CLV_ (B2 FEHER). K3 A
7N, HeEER oA SR e A R

FU B 22 00 i O B AR T B L . G B S E T
i i Z AU — A~ SmA HLT IR, R Ak BUR R R R

MAXIMN

WiEiE. RIIFE. 500Mbps

®1. R

EXTERNAL INTERNAL
CONNECTIONS CONTROL
REGISTER DRIVER OUTPUT
DATA_ | RCV_ | TMSEL | LLEAK
1 0 X 0 Drive to DHV_
0 0 X 0 Drive to DLV_
Drive to DTV_
X ! ! 0 (term mode)
High-impedance
X 1 0 0 mode (high-z)
X X X 1 Low-leakage mode
®2 BEPIE
SCi1 Sco DRIVER SLEW RATE (%)
0 0 100
0 1 75
1 0 50
1 1 25
R3. lkwamiEE
DUT_> CHV_ DUT_>CLV_ CH_ CL_
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1

Veco, BB 2 LB (&1 3) . X Fohpimae, WA 2%
#Veco , IFMAFTFRRSMTHEM . XL T(E 50Q
HUBHE R E & Bmlm ) LR R . R
Absolute Maximum Ratings W) 514~ , . A] DLEE FAAS [ B9
I JE B AT L v e B . TR P R B E T R AR .
Xt F N EBum 4%, ﬁfﬁvcco_ﬁﬂfﬁnﬁﬁg\/o}[%}f fay iy HR At
FRARAE A 400mVp.p Y42 158 FT SOQ 5 28 i DT Fic LB -

21
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iEiE. {RKIIFE. 500Mbps

ATEIRZhz8/tL 878, BB 2mA T

/NAXIV
MAX9961
MAX9962

DUT_ © +

CHV_ © -

OPTIONAL |
4x50Q |

VEE  8mA

CLV_

B3, FA i S AT i i i

ARG
A UR AR B S T g AR 0 YR AR LR . — R
LR A — A ZARET (% RERER) . B
i ALDH_FILDL_, 433760 % 2mATE Bl N % B A
B HY BT . AR o S A COML_ 14 B 49 I % o s 1) i 1
PR . R HE TR A AR X B R R T S . I MAX9961/
MAX9962 i L AR MR AR, T A MAX9961/MAX9962
) BEL 3 PR A TR M FRL U -
g (fK) MR AE Vpur > Veow B, izt &
. AR (F) BIRE Vpur < Veow B, mzkt
M4

22

®4. BRELEHRE

EXTERNAL INTERNAL
CONNECTIONS CONTROL
REGISTER MODE
LDEN_ LDCAL | LLEAK
0 0 0 Normgl operating mode,
load disabled
1 0 0 Normal operating mode,
load enabled
N ’ 0 Lpad engbled for
diagnostics
X X 1 Low-leakage mode

GS i A SLIF i FIMAXS5631 8 MAX5734 45 B % B DAC Xt
MAX9961/MAX9962 A IR k. IXBh#s. LR AEF L
HLE AT & . R T DACHL Pl 5 i Vs #E 1T I
B, M FAEEAEBRTS, MAX9961/MAX9962 [
R W AT B T 3X P B 2 . 2GS 2 DAC T Y
B % . (VipL - Vas) BA+400pA/V i b3 1 B 6 H H
- (Vipm - Vas) PA-400pA/V i br 2835 B I A FLIR -

1R T 2% 43 4 A LDEN_ DL R 42 il =7 () LDCAL AT LLEAK P4 iz
Y AER AT (FR4). M ERMERE)T, PIERUR AT A
ML IR 2 AR AR T, P9 ERE U U 5 i
i, THEMBIPNGTE S (3% WREHER ). LLEAKH:
#HE MRS . LLEAKAE 5E4% & T LDEN_FILDCAL.
B2 VEAE BiE 2% MMz, LLEAK# .

K E@EEE, LDCAL
LDCALE S ML e 1%k, SLDEN_MPRETL K. £ —
e A B, Ek fRE K Sh AR R BG5S (RCV)) 1
BERESWS, Hibst FIKshaske S ik, K25
9% . LDCAL FC 4 [F] 5 fif B Tz ROk s, AT 2 53X Al
A B SEES Wi T RE (R 4).

MAXIMN
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XEIE. IIFE. 500Mbps
ATEIKZhzs/tL a8, BB 2mATIZ

ten

SCLK

tossy  [—

< toswH

" €5 €N D N KD

4. #Omty

RittiFE, LLEAK
I B AT R LLEAK B A7, 805 FIIFHRST Al MAX9961/ AN
MAX9962 # Attt i ik %4 (2% Electrical Characteristics) . MAX9961
BER, PR A T, MUK Sh8S . L LB R A U SO e
R R S W T e N R Gib i SHIFTREGISTER

DIN +

IDDQAIPMUMI & . *f T4~ i@iE, LLEAK BAHMA.. o>
LDUT_DIE#AE W3, W LLEAK B AEF, ki 08 > —
Wk 1] 38 o I 388 2ok 1F H T AE B 2 BRI {E . Electrical -
Characteristics 7% H AR M I Pk B FEFR 45 T e 1A 75 31X Fob 5%
HFRIB IR

0 |1 213|456

FF FF
D Q

# O FIsg (2]

CMOS F 25 88 17482 0 # HIMAX9961/MAX9962 1) TAE R
(BlS). NE4FER, B HIRCR A T AR % 7 2
(MSBAERD), HTECSTAB T B A, WESF | | p
FSPTT, K EB LAF BH CRSE A Seh — A1 L
ABTER, ELHRE DS FIDOUE . B3 0 1L 3K 2h 2 g g
(965 IR (65 B . B (868 A DATA_ A o
ROV_— M e, W2, %125,
RSTAL A7 B B W LLEAK =1, ST A
HEIRHESR. HBT, (EVCoRVepBaE 2 B, RSTH RF
L 242 v \

THR ANN— Vranr=125V  LDCAL,  LLEAK LDCAL, LLEAK
TMSEL, TMSEL,
SC0, SC1 SC0, SC1

ENABLE

SET

— 7

t— L[

ENABLE 4 ENABLE L

— (¢

[ 1 (¢

CHANNEL 1 MODE BITS CHANNEL 2 MODE BITS

5. #frEn
MAXIMN 23
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1EIhFE. 500Mbps

B P il 4 A THR 3 B 4 A2 P9I, foir
SIEE0IVHICMOS i P45 1 . THREBZER, &774

”/-’f/L

B

BIT | NAME DESCRIPTION
kE M EREMER 12SVITTIR LR, JF52.5VR33VEHE
Channel 1 Write Enable. Set to 1 to update A
D6 CH1 | the control byte for channel 1. Setto 0 to
make no changes to channel 1.
Channel 2 Write Enable. Set to 1 to update MAX9961/MAX9962 1 {15 i %y 4 gaj—TEMP 1’“ (E & i
D5 CH2 | the control byte for channel 2. Setto 0 to JE R +70°C (343K) it AR AR 0 3.43V I FELE . B3 M
make no changes to channel 2. HLFE IR FE T e A5 Ak 22 10mV/°C.
Low-Leakage Select. Set to 1 to put driver,
load, and clamps into low-leakage mode.
D4 | LLEAK : o
Comparators remain active in low-leakage EEEHE T, MAX9961/MAX9962 6 B 57 A h b $h2e
mode. Set to 0 for normal operation.
Frm o BR BRI B AT RO . BRERIE AL S VEp LY,
Termination Select. Driver termination select RS VEp Bl I T IR AL B . MAX9961 [ # #& /7 S T
bit. Set to 1 to force the driver output to the HEETHHER, T MAX9962 [ 45 45 {57 T 5 25 e
DTV_ voltage (term mode) when RCV_ = 1.
D3 | TMSEL Set to 0 to place the driver into high-
impedance mode (high-Z) when RCV_ = 1.
See Table 1.
D2 SC1 | Driver Slew Rate Select. SC1 and SCO set the
D1 SCO | driver slew rate. See Table 2.
Load Calibrate. Overrides LDEN to enable load.
DO | LDCAL | Set LDCAL to 1 to enable load. Set LDCAL to O
for normal operation. See Table 4.
24
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ATEIKZhzs/tL a8, BB 2mATIZ

Y
BT FHEE B (77 [F)
Rs-R
< A A A NB-RE
RCOM|  RXA RXD SENSE
REFERENCE IN
INPUT 1
X o—&_| FORCE FORCE
VAN
AMP L 4 » J_ DHV 400Q 10kQ
~ DTV DuT
= DLV "o
CURRENT-
SENSE AMP
MSR SENSE DeL
TOADC Za\ REFERENCE MAXIMN
PMU INPUTS s
MAXIMN
MAX9949 MAX9962
MAX9950 DRIVER IN LOW-LEAKAGE MODE
INTERFACING TO PMU WITHOUT EXTERNAL RELAYS. PMU SOURCING 2mA OR LESS.
Rs-R
y A A A MBTNE
RCOM|  RXA RXD SENSE
REFERENCE IN
INPUT ]
X o&_| FORCE FORCE
VAN
AMP L 4 b J_ DHY 400Q 10kQ
< DTV DUT
DLV "o
CURRENT-
SENSE AMP
MSR SENSE DOL
| |
T0ADC REFERENCE .
PMU INPUTS "’;/I?X"fg:;"'
MAXIMN
MAX9949 MAX9962
MAX9950 DRIVER = DTV
INTERFACING TO PMU WITHOUT EXTERNAL RELAYS. DCL SOURCING UP TO 60mA.
WX 25
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IWIEIE. {KITh#£. 500Mbps

ATEIRZhz8/tL 878, BB 2mA T

b i1z
oART A CGCF:": [;_\ ECY COI\gE?::SIOR HIGH ST[EE»STDIGITAL EXT:':\ 211_- o
TERMINATION TERMINATION
MAX9961ADCCQ A None None Top
MAX9961AGCCQ A None 100Q with center tap Top
MAX9961ALCCQ A 50Q to Vceco_ 100Q with center tap Top
MAX9961BDCCQ B None None Top
MAX9961BGCCQ B None 100Q with center tap Top
MAX9961BLCCQ B 50Q to Vcco_ 100Q with center tap Top
MAX9962ADCCQ A None None Bottom
MAX9962AGCCQ A None 100Q with center tap Bottom
MAX9962ALCCQ A 50Q to Vcco_ 100Q2 with center tap Bottom
MAX9962BDCCQ B None None Bottom
MAX9962BGCCQ B None 100Q with center tap Bottom
MAX9962BLCCQ B 50Q to Vcco_ 100Q2 with center tap Bottom
HHEE #HEEE

TRANSISTOR COUNT: 5130

PROCESS: Bipolar

(CAHE SR AL 2R B AT REAR St RS, A Sl (¥
BRSNS, & www.maxim-ic.com.cn/packages. )

EXPOSED PAD: At VEg potential; connect to VEE or

leave isolated.

26
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XEIE. IIFE. 500Mbps
ATEIKZhzs/tL a8, BB 2mATIZ

5| RIEC &

TOP VIEW

- T - — =

= o o
= 2 = = = o]
o o o S O =

i =
(&) —
99| (98 m 96 |9_| 4 7 |¥| 85| (84 WM 811((80( |79 W
TEMP | 1 75 | TDATA1

Vee [ 2 | 74 | NDATAT
GND [ 3 | 73 | DATA1
Voo [ 4| 72 | TROVA
GND [ 5 | 71 | NRCVA

o
= i
S =

Ve

[ ] chv
o
[ 2 | cPHvi
[ 2 Jvec
B
[ & ] cHt
El Veeot
B
[ & Jvec
[ Jvee
[ 2] comt
E LDH1
E| N.C.

00 931192(]91[]90 6

¢ B

FORCE1| 6 70 | RCV1
butt| 7 69 | TLDEN1
SENSET | 8 68 | NLDEN1

Vee| 9 67 | LDEN1
GND | 10 66 | Veo
Vee | 11 65 | DIN

Veg | 12 64 | SCLK
MNMAXI/N
GS| 13 63 | THR
MAX9961 _
Vee | 14 62 | CS
Veo | 15 61 | RST
GND | 16 60 | Vee
Vee | 17 59 | LDEN2
SENSE2 | 18 58 | NLDEN2
DUT2 | 19 57 | TLDEN2
FORCE2 | 20 56 | RCV2
GND | 21 55 | NRCV2
Voo | 22 54 | TRCV2
GND | 23 53 | DATA2
Vee | 24 52 | NDATA2
GND | 25 51 | TDATA2
I 0 2 0 ) 0 3 ) 3 o 0 o 2 0 ) 2 o
NNNNNNN o o ﬁ N N N [aN} o~ 8 8 () o ﬂ ﬂ N N o S
TQFP-EPR
MAXI/M 27
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iEiE. {RKIIFE. 500Mbps
ATEIR g/t rs, BEBE2mARI#

SIHIEE (£)
TOP VIEW
o N a4 oo S o S o Y N o .
S ZZes:z3582wrc3 Sy 38888 w833 ¢
o o] o] 5] o] ] 5] e ) ] ] o] o o i [ ol o ]
GND [ 1] ¢ 75 | TDATA2
Vee [ 2 | 74 | NDATA?
GND [ 3| 73 | DATA2
Vo [ 4 | 72 | TROV2
GND [ 5 | [ 71 ] nRev2
FORCE2 [ 6 | 70 | RCV2
out2[ 7 | 69 | TLDEN2
SENSE2 [ 8 | 68 | NLDEN2
Vee [ 9 | 67 | LDEN2
GND | 10 66 | Ve
Voe [ 1] 65 | RST
Vee | 12 64 | CS
MAXIMN
6s[ 13 yfovived 63 | THR
Vee [ 14 62 | SCLK
vee [ 15 61 ] oIy
GND | 16 60 | Veo
Vee [ 17 59 | LDENT
SENSE1 [ 18 58 | NLDENT
ouTi [ 19 57 | TLDENT
FORCE [ 20 56 | ROV
GND [ 21 55 | NRCV1
Ve [ 22 ] 54 | TRV
GND [ 23 53 | DATAT
Vee [ 24 | 52 | NDATA1
TEMP [ 25 51 | TDATAT
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