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ABSOLUTE MAXIMUM RATINGS

......................................................... -0.3Vto +11.5V DHV_t0 DTV .ottt 210V

..... -7.0V to +0.3V DLV_to DTV_ 210V

...... -0.3Vto +18V CHV_or CLV_to DUT_..cccooiiiiiiiiiiiiiiiiieeeei e 2 10V

................... =1V CH_, NCH_, CL_, NCL_ to GND (open collector) ....-2.5V to +5V

DUT_, LDH_, LDL_to GND .....ccocoviiviiiiiiiiin -2.5Vto +7.5V CH_, NCH_, CL_, NCL_ to GND (open emitter) ..(Vcco_ + 1.0V)
DATA_, NDATA_, RCV_, NRCV_, All Other Pins to GND ..o (VEe - 0.3V) to (Vce + 0.3V)

LDEN_, NLDEN_t0 GND ......cccooiiiiiiiiiiiiin -2.5V to +5.0V Current Out of CH_, NCH_, CL_, NCL_ (open emitter) ....+50mA
DATA_to NDATA_, RCV_to NRCV_, DHV_, DLV_, DTV_, CHV_, CLV_,

LDEN_t0 NLDEN_ .. .ottt +1.5V CPHV_, CPLV_CUIrent......ccccoooiiiiiiiiiieeieeee e +10mA
VECO_to GND......coooo -0.3V to +5V TEMP Current.......cooooviicieiiee -0.5mA to +20mA
SCLK, DIN, CS, RST, TDATA_, DUT_ Short Circuit to -1.5V 10 +6.5V ..o, Continuous

TRCV_, TLDEN_to GND ......ccoooviiiiiiiiiiiiee -1.0V to +5V Power Dissipation (Ta = +70°C)

DHV_, DLV_, DTV_, CHV_, CLV_, COM_, MAX9967_ _CCQ (derate 167mW/°C above +70°C)....13.3W*

FORCE_, SENSE_to GND........coovviiiiiiiiic, -2.5V to +7.5V Storage Temperature Range -65°C to +150°C
CPHV_1t0 GND ....oooiiiiiicee -2.5V to +8.5V Junction Temperature...........ccooccoviiiiiii +125°C
CPLV_t0 GND ..ot -3.5Vto +7.5V Lead Temperature (soldering, 10S) ........c..ccccevveeeevenn ... +300°C

DHV_ 10 DLV _ it +10V
*Dissipation wattage values are based on still air with no heat sink. 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

(Vce = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHv_ = +7.2V, VeopLy. = -2.2V, VIpH_ = VipL_ = 0, Vgs = O,
Ty = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLIES
Positive Supply VoG 95 9.75 10.5 Vv
Negative Supply VEE -6.5 -5.25 -4.5 \
VIDH_=VipL_=0 120 155
Positive Supply Current lcc v _v _ 3.5V, load bled mA
(Note 2) LDH_ = VLDL_ = 5.0V, load enabled, 220 255
driver = high impedance
ViDH_=VipL_=0 -220 -265
Negative Supply Current e v v _ 3.5V load bled mA
(Note 2) LDH_- = VLDL = 3.9V, foad enavied, 320 -365
driver = high impedance
Power Dissipation Pp (Notes 2, 3) 2.3 29 W
DUT_CHARACTERISTICS
Operating Voltage Range Vput (Note 4) -1.5 +6.5 \
Leakage Current in High- IbuT LLEAK = 0; 0 < Vpur_< 3V 1.5 A
Impedance Mode LLEAK = 0; VpuT_=-1.5V, +6.5V +3 H
LLEAK = 1; 0 < VpyT_ <3V, Ty < +90°C +60
LLEAK = 1; VpyTt_=-1.5V, +6.5V, +110
Ty < +90°C
Leakage Current in Low-Leakage
Mode LLEAK =1;0 < VpuTt_< 3V, VIDL_= +80 nA
VIDH_ = 3.5V; Ty < +90°C +
LLEAK = 1; VpuTt_=-1.5V, +6.5V; +160
VIDL_ = VLDH_ = 3.5V; Ty < +90°C -

2 MAXI N




35mABffIE, FarPN. BHEEI.

500Mbps ATERS1/v/a>/L—%

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHv_ = +7.2V, VCPLV_
TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VLDH_ = VipL_ = 0, Vgs = 0,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) Driver in term mode (DUT_ = DTV_) 4.0

Combined Capacitance Cpout —————— pF
Driver in high-impedance mode 8.0

Low-Leakage Enable Time (Notes 5, 6) 20 us

Low-Leakage Disable Time (Notes 6, 7) 20 ys

Low-Leakage Recovery Time to return to the specified maximum 4 s
leakage after a 3V, 4V/ns step at DUT_

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 -1.6 +3.5 \

Input Low Voltage ViL -2.0 +3.1 V

Differential Input Voltage VDIFF +0.15 +1.0 V

Input Bias Current MAX9967_DCCQ, MAX9967_MCCQ +25 PA

o VIDATA | \1A%9967_GCCQ, MAX967_LCCQ, and

Input Termination Voltage \\//TTFE();E\/'\_L MAX9967:QCCQ -2.1 +3.5 \
MAX9967_GCCQ, MAX9967_LCCQ, and

Input Termination Resistor MAX9967_QCCQ, between signal and 48 52 Q
corresponding termination voltage input

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

Internal Threshold Reference VTHRINT 1.05 1.25 1.45 V

g;zirg?alnieeference Output Ro 20 KO

External Threshold Reference VTHR 0.43 1.73 \

Input High Voltage ViH VT(*;B * 3.5 v

Input Low Voltage ViL -0.1 VTOHS ) v

Input Bias Current B +25 uA

SERIAL INTERFACE TIMING (Figure 6)

SCLK Frequency fscLK 50 MHz

SCLK Pulse-Width High tCcH 8 ns

SCLK Pulse-Width Low tcL ns

CS Low to SCLK High Setup tcsso 35 ns

CS High to SCLK High Setup tcsst 35 ns

W AXIWV 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHv_ = +7.2V, VeopLy. = -2.2V, VIpH_ = VipL_ = 0, Vgs = 0,
TJ = +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
SCLK High to CS High Hold tCSHA1 35 ns
DIN to SCLK High Setup tps 35 ns
DIN to SCLK High Hold tDH 35 ns
CS Pulse Width High tCSWH 20 ns
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 (RL > 10MQ)
DHV_, DLV_, DTV_, Output Offset AtDUT_with VDRV, VDTV_.. | MAX9967A 15
Voltage Vos VpLv_ independently tested AXO96TE 100 mV
at +1.5V *
Temperaturs Cosficent e
- MAX9967A | 1999 100  1.001
DHV_, DLV_, DTV_, Gain Av g/'ne daf;g:\j’_"::g \gggvié\\//mv_, (Note 9) VN
MAX9967B 0.96 1.001
Temperature Coeiicent 35 ppriC
Vput = 1.5V, 3V (Note 10) 5

Linearity Error mV

Full range (Notes 10, 11) +15
VbLv_ =0;
+
DHV_ to DLV_ Crosstalk VbRV = 200MmV, 6.5V 2 mV
VDHV_ = 5V;
+
DLV_ to DHV_ Crosstalk VDLV = 1.5V, +4.8V +2 mV
DTV_to DLV_ and DHV_ VpHv_ = 3V; VpLy_ = 0; 40 mv
Crosstalk VpTv_ = -1.5V, +6.5V -
DHV_ to DTV_ Crosstalk VotV = 1.5V VDLv_ = 0; +3 mv

VpHV_ = 1.6V, 3V

DLV_to DTV_ Crosstalk VpTv_ = 1.5V; VpHv_ = 3V; VpLyv_ =0, 1.4V +3 mV

DHV_, DTV_, DLV_ DC Power-

Supply Rejection Ratio PSRR (Note 12) 40 dB
Maximum DC Drive Current IDUT_ +60 +120 mA
DC Output Resistance Rput_ IDUT_ = £30mA (Note 13) 49 50 51 Q
) o IDUT_ = £1MA to £8mA 0.5
DC Output Resistance Variation ARDUT_ Q
IDUT_ = £1mMA to +40mA 1 2.5

4 MAXI N




35mABffIE, FarPN. BHEEI.

500Mbps ATERFS1/v/a>/NL—%

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = O, VepHy_ = +7.2V, VCPLV_
TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VIpH_ = VipL_ = 0, Vs = O,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Sense Resistance RSENSE 7.50 10 13.75 kQ
Force Resistance RFORCE 320 400 500 Q
Force Capacitance CFORCE 2 pF
DYNAMIC OUTPUT CHARACTERISTICS (ZL = 50Q)
VprLv_ =0, VpHv_ = 0.1V 30
Drive-Mode Overshoot VpLv_ =0, VpHv_= 1V 40 mV
VbLv_ =0, VpHv_ = 3V 50
Term-Mode Overshoot (Note 14) 0 mV
Settling Time to Within 26mV 3V step (Note 15) 10 ns
Settling Time to Within 5mV 3V step (Note 15) 20 ns
TIMING CHARACTERISTICS (ZL = 50(2) (Note 16)
Prop Delay, Data to Output tPDD 2.2 ns
Prop Delay Match, tLH vs. tHL 3Vp.p 150 ps
Prop Delay Match, Drivers Within (Note 17) 40 bs
Package
Prop Delay Temperature o
Coefficient +3 ps/*C
Prop Delay Change vs. Pulse 3Vp.p, 40MHz, 2.5ns to 22.5ns pulse width, +60 s
Width relative to 12.5ns pulse width - P
Prop Delay Change vs. Common- ) _ _
Mode Voltage VpHv_ - VDLv_ = 1V, VpHy_ = 0 to 6V 85 ps
Prop Delay, Drive to High _ _ B
Impedance tpoDz | VDHV_ = 1.0V, VpLy_ =-1.0V, VpTy_=0 3.2 ns
E)rr(i)vZDelayy Hioh Impedance o trDzD | VDHV_ = 1.0V, VpLv_=-1.0V, VDTy_=0 33 ns
Prop Delay, Drive to Term tPDDT VbHv_ =3V, VpLv_ =0, VpTy_ = 1.5V 2.5 ns
Prop Delay, Term to Drive tPDTD VpHv_ =3V, VpLv_ =0, VpTv_ = 1.5V 2.2 ns
DYNAMIC PERFORMANCE (Z. = 50Q)
0.2Vp-p, 20% to 80% 370
S
) ) 1Vp-p, 10% to 90% 630 P
Rise and Fall Time R, tF
3Vp.p, 10% to 90% 1.0 1.3 1.5
ns
5Vp.-p, 10% to 90% 2.0
Rise and Fall Time Match trvs. tF | 3Vp-p, 10% to 90% +0.03 ns
_ B Percent of full speed (SCO = SC1 = 0), o
SC1 =0, SCO = 1 Slew Rate 3Vp.p, 20% 10 80% 75 %
_ B Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO = 0 Slew Rate 3Vp.p, 20% 10 80% 50 %
_ B Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO0 = 1 Slew Rate 3Vp.p, 20% 10 80% 25 %o
W AXIWV 5
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500Mbps ATERFS1/v/a>/NL—%

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = O, VepHy_ = +7.2V, VCPLV_
TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VIpH_ = VipL_ = 0, Vs = O,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
0.2Vp.p 650 ps
Minimum Pulse Width 1Vpp 1.0
(Note 18) 3Vp-p 2.0 ns
5Vp.p 2.9
0.2Vp-p 1700
1Vp.p 1000
Data Rate (Note 19) Mbps
3Vp-p 500
5Vp-p 350
Dynamic Crosstalk (Note 20) 10 mVp-p
Rise and Fall Time, Drive to Term | tpTR, tDTF Yg;,Vt_o 93‘:/{, \fiiE;;LLYr_e 12’(,\\1/22/51) 1.8V, 1.6 ns
Rise and Fall Time, Term to Drive | tTDR, tTDF Yg‘;c,vt_ogg‘}/i \IQIDQLL\J/F_e:‘] 8’(\,\/122/—21:) 1.5V, 0.7 ns
COMPARATORS (Note 8)
DC CHARACTERISTICS
Input Voltage Range VIN (Note 4) -1.5 +6.5 \
Differential Input Voltage VDIFF +8 Y
Hysteresis VHYST 0 mV
Input Offset Voltage Vos VpuTt_ = 1.5V MAX9967A +20 mV
MAX9967B +100
gggfiigfgift Voltage Temperature 150 WV/°C
o . Vput_ =0, 3V 47 78
E?l\?;?:;;)—Mode Rejection Ratio CMRR VouT = 0. 6.5V 54 78 dB
Vput_ =-1.5V, +6.5V 44 61
Vput_ = 1.5V, 3V +3
Linearity Error (Note 10) VpuT_ = 6.5V 15 mV
VpyTt_=-1.5V +25
\égtcioi%ﬁf;'?;;)p'y Rejection PSRR | VDUT_ = -15V, +6.5V 57 80 dB
VEE Power-Supply Rejection Vpur_=0, 6.5V 44 64
Riio (Note 1.2|[))IO T PSRR VpuT_ = -1.5V 33 60 a8
AC CHARACTERISTICS (Note 23)
MAX9967_DCCQ, MAX9967_GCCQ, 0.7
Minimum Pulse Width (Note 24) tpwviNy | MAX9967_LCCQ, MAX9967_RCCQ ns
MAX9967_MCCQ, MAX9967_QCCQ 0.85
Prop Delay tPDL 2.2 ns
(P)r;);f:?;?;ii/ Temperature +6 0s/°C
6 MAXIM




35mABfGIE, Farlh. BHEHEEN.
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHv_ = +7.2V, VeopLy. = -2.2V, VIpH_ = VipL_ = 0, Vgs = 0,
TJ = +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 Match, High/Low vs. +
Low/High 25 ps
Prop Delay Match, Comparators
Within Package (Note 17) 35 ps
Prop Delay Dispersion vs. Verv_ = Verv_= 0, 6.4V +75 .
Common-Mode Input (Note 25) VeHv_ = VoL = -1.4V +175 P
Prop Delay Dispersion vs. Overdrive 100mV to 1V 220 ps
Prop Delay Dispersion vs. Pulse 2.5ns to 22.5ns pulse width, relative to +40 S
Width 12.5ns pulse width = P
Prop Delay Dispersion vs. Slew Rate 0.5V/ns to 2V/ns slew rate 100 pS
Vput_ = 1.0VP-P,IR=tF = | Term mode 250
Waveform Tracking 10% to 90% 1.0ns, 10% to 90% relative : ps
to timing at 50% point High-Z mode 500
OPEN-COLLECTOR LOGIC OUTPUTS (CH_, NCH_, CL_, NCL_: MAX9967_DCCQ, MAX9967_GCCQ, MAX9967_LCCQ,
and MAX9967_RCCQ)
Vcco_ Voltage Range Vvcco_ 0 3.5 V
Output Low-Voltage Compliance Set by loL, RTERM, and VccoL_ -0.5 Vv
Output High Current loH MAX9967_DCCQ, MAX9967_GCCQ -0.05 0 +0.10 mA
Output Low Current loL MAX9967_DCCQ, MAX9967_GCCQ 7.6 8 8.4 mA
- ICH_ = INCH_ = lcL_ = INCL_ = O, Veco_  Veco_
Output High Voltage VOH | \1AX9967_LCCQ, MAX9967_RCCQ 005 -0.005 v
ICH_ = INCH_ = lcL_ = INcL_ = 0, Veeo_
Output Low Voltage VOL | \AX9967_LCCQ, MAX9967_RCCQ 0.4 v
. ICH_ = INCH_ = IcL_ = INCL_ = 0,
Output Voltage Swing MAX9967_LCCQ, MAX9967 RCCQ 360 390 440 mV
Single-ended measurement from Vcco_ to
Output Termination Resistor RTERM CH_, NCH_, CL_, NCL_, MAX9967_LCCQ, 48 52 Q
MAX9967_RCCQ
. MAX9967_DCCQ,
, o 20% | MAX9967_GCCQ, RTERM = 50Q at
Differential Rise Time tR ’;ooo/ end of line 280 ps
| MAX9967_LCCQ, MAX9967_RCCQ
N MAX9967_DCCQ,
, , , 20% | MAX9967_GCCQ, RTERM = 50Q at
Differential Fall Time tF t800°/ end of line 280 ps
° MAX9967_LCCQ, MAX9967_RCCQ
OPEN-EMITTER LOGIC OUTPUTS (CH_, NCH_, CL_, NCL_: MAX9967_MCCQ and MAX9967_QCCQ)
Vcco_ Voltage Range Vvcco_ -0.1 +3.5 Y
Vcco_ Supply Current lvceco_ | All outputs 50Q to (Vvcco_ - 2V) 165 mA

MAXIN
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MAX9967

35mABFGIE., Farl,. BHEEEN.
500Mbps ATERS1/v/a>/L—%

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VcopLy_ =
TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VLDH_ = VipL_ = 0, Vgs = 0,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output High Voltage VOH 50Q to (Vweco. - 2V) V_C1C(CD)_ \_/%055_ v
Output Low Voltage VoL 50 to (VWweco_ - 2V) VC??_ VC1C(;_ vV
Output Voltage Swing 50Q_to (Vvcco_ - 2V) 800 850 900 mV
Differential Rise Time R 20% to 80% 370 ps
Differential Fall Time tF 20% to 80% 370 ps
CLAMPS
High Clamp Input Voltage Range VCPH_ -0.3 +7.5 \
Low Clamp Input Voltage Range VePL_ -2.5 +5.3 \
At DUT_ with | =1mA, V _=0 +100
Clamp Offset Voltage Vos — DUT— CPHY mV
At DUT_ with Iput_ =-1mA, VcpLy_=0 +100
Offsef[ \(oltage Temperature +0.5 VPG
Coefficient
Clamp Power-Supply Rejection PSRR IpuT_ = TMA, VepHy_=0 54 4B
Ratio (Note 12) IDUT_ =-1MA, VepLy_=0 54
Voltage Gain Ay 0.96 1.00 VIV
Voltage Gain Temperature o
Coefficient 100 ppm/°C
IpuT_ = TMA, VepLv_ = -1.5V, +10
VcpHy_ = -0.3V to +6.5V -
Clamp Linearity mV
IDUT _=-1mA, VCpPHV_ = 6.5V, +10
VepLy_ = -1.5V to +5.3V -
V =0,V _=-15V, Vput_= 6.5V 50 95 mA
Short-Circuit Output Current IscbuT_ CPHV- CPLV DUT.
VcpHv_ = 6.5V, VepLy_ = 5V, Vpyt_=-1.5V -95 -50 mA
VepHv_ = 3V, VepLy_ =0,
Clamp DC Impedance RouTt IDUT.. = +5mA and £15mA 50 55 Q
ACTIVE LOAD (Vcom_ = +1.5V, RL > 1MQ, driver in high-impedance mode, unless otherwise noted)
COM_ Voltage Range Vcom_ -1.5 +5.7 V
Differential Voltage Range Vbut_ - VcoMm_ -7.2 +8.0 V
COM_ Offset Volt Vi I | 20mA MAX9967A 19 \%
set Voltage os = =20m m
- 9 SOURCE = ISINK MAX99678B +100
Offsef[ \(oltage Temperature 50 e
Coefficient
. Vcom_ =0, 4.5V,
COM_ Voltage Gain A 0.98 1.00 VIV
¢ v ISOURCE = ISINK = 20mA
Voltage Gain Temperature 405 ppm/°C

Coefficient

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = O, VepHy_ = +7.2V, VCPLV_
TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VIpH_ = VipL_ = 0, Vs = O,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. ) Vcom_ = -1.5V, +5.7V;

M_ L E + +1 \%
COM_ Linearity Error ISOURCE = ISINK = 20mA (Note 10) 3 5 m
COM_ Output-Voltage Power- Vcom_ = 2.5V,

Supply Rejection Ratio PSRR ISOURCE = IsINK = 20mA 40 dB
ISOURCE = ISINK = 35mA; VpuT_ = 3V, 6.5V
with Vcom_ = -1.5V and VpuTt_ = 25 kQ
Output Resistance, Sink or Ao -1.5V, +2V with Vcom_ = 5.7V
Source ISOURCE = ISINK = 1mA; VpuT_ = 3V, 6.5V
with Vcom_ = -1.5V and VpuTt_ = -1.5V, 500 kQ
+2V with Vcom_= 5.7V
. . . IDUT_ = +10mMA, ISOURCE = ISINK = 35mA,
Output Resistance, Linear Region Ro VEONL = 2.5V 6 Q
Deadband Vcom_ = 2.5V, 95% ISOURCE to 95% IsINK 400 700 mV
SOURCE CURRENT (VpuTt_=4.5V)
Maximum Source Current VipL_ = 3.8V 36 40 mA
. ) VipL_ = 0.3V, 3V;
Source Programming Gain ATC VipH = 0.4V 9.9 10 10.1 mA/V
Source Current Offset (Combined | y _ somV MAX9967A (Note 9) 10 50 A
Offset of LDL_ and GS) S LDL-= MAX9967B 0 200 H
Source Current Temperature _ o
Coefficient ISOURCE = 35mA -6 pA/C
- | = 25mA +70
Sogrcg Curreht Power-Supply PSRR SOURCE AN
Rejection Ratio ISOURCE = 35mA +84
Source Current Linearity VipL_ = 100mV, 1V, 2.5V +60
pA
(Note 26) VipL_ = 3.5V +130
SINK CURRENT (VpuTt_ =-1.5V)
Maximum Sink Current VIDH_= 3.8V -40 -36 mA
Sink Programming Gain ATC VIDH_= 0.3V, 3V; V pL_=0.1V -10.1 -10 -9.9 mA/N
Sink Current Offset (Combined | y _ o0mV MAX9967A (Note 9) -50 -10 A
Offset of LDH_ and GS) s LOH-= MAX9967B 200 0 g
Sink Current Temperature _ o
Coefficient ISINK = 35mA +6 pA/PC
i - | = 25mA +70
Sln.k C}Jrrent Eower Supply PSRR SINK A IV
Rejection Ratio ISINK = 35mA +84
MAXI/WV 9
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = O, VopHy_ = +7.2V, VeopLy_ = -2.2V, VipH_ = VipL_ = 0, Vgs = 0,
TJ = +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
Sink Current Linearity VLpH_ = 100mV, 1V, 2.5V +60 A
(Note 26) VLDH_ = 3.5V +130
GROUND SENSE
GS Voltage Range Vas Verified by GS common-mode error test +250 mV
VpuT_ = -1.5V, Vgs = £250mV, VLDH_- VGS
= 0.1V +25
GSC -Mode E — A
ommon-ode Error VDUT_ = +4.5V, VGs = +250mV, VipL_ - 1o H
Vags = 0.1V -
GS Input Bias Current Vgs =0 +25 uA
AC CHARACTERISTICS (ZL = 50Q2 to GND)
I = 20mA, V. _=-15V
Enable Time (Note 27) fEN SOURCE com 22 ns
ISINK = 20mA, Vcom_ = +1.5V
I =20mA, V _=-15V
Disable Time (Note 27) tpIsS SOURCE com 1.9 ns
ISINK = 20mA, Vcom_ = +1.5V
Current Settling Time on ISOURCE = ISINK = TmA and To 10% 10 s
Commutation 35mA (Notes 7, 28) To 1.5% 50
Spike During Enable/Disable _ _ _
Transition ISOURCE = ISINK = 35mA, Vcom_ = 0 100 mV
Note 1: All minimum and maximum limits are 100% production tested. Tests are performed at nominal supply voltages unless oth-

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:

10

erwise noted.

Total for dual device at worst-case setting. RL > 10MQ. The supply currents are measured with typical supply voltages.
Does not include internal dissipation of the comparator outputs. With output loads of 502 to (Vycco - 2V), this adds 120mwW
(typ) to the total device power (MAX9967_MCCQ and MAX9967_QCCQ). For MAX9967_LCCQ, additional power dissipa-
tion is typically (32mA x Vycco).

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.

Measured at Vcc = +9.75, VEg = -5.25V, and Ty = +85°C.

Relative to straight line between 0 and 4.5V.

Specifications measured at the end points of the full range. Full ranges are -1.3V < VpHy_=< 6.5V, -1.5V < VpLy_=< 6.3V,
-1.5V = Vp1v_=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.

Vprtv_ = +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 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_.

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -5.25V, Vcco_ = +2.5V, SC1 = SCO = O, VopHy_ = +7.2V, VeopLy_ = -2.2V, VipH_ = VipL_ = 0, Vgs = 0,

TJ = +85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +70°C to +100°C, unless otherwise noted.) (Note 1)

Note 19: Specified amplitude is programmed. Maximum data rate is specified in transitions per second. A square wave that reaches
at least 95% of its programmed amplitude may be generated at one-half this frequency.

Note 20: 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.

Note 21: Indicative of switching speed from DHV_ or DLV_to DTV_and DTV_to DHV_ or DLV_when VpLv_ < VpTv_ < VDHV_. If
VpTv_ < VpLv_or VpTv_ > VpHv_, switching speed is degraded by approximately a factor of 3.

Note 22: Change in offset voltage over the input range.

Note 23: Unless otherwise noted, all propagation delays are measured at 40MHz, Vput_ = 0to +2V, VcHv_ = VcLy_ = +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 VccoL.
Measured from Vpyrt_ crossing calibrated CHV_/CLV_ threshold to crossing point of differential outputs.

Note 24: Vpyt_=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.

Note 25: Relative to propagation delay at VcHy_ = VcLv_ = +1.5V. Vput_ = 200mVp_p. Overdrive = 100mV.

Note 26: Relative to segmented interpolations between 20mV, 200mV, 2V, and 3V.

Note 27: Measured from the crossing point of LDEN_ inputs to the 10% point of the output voltage change.

Note 28: Vcom_ = 1.5V, Rs = 50, driving voltage = +4V to -1V transition and -1V to +4V transition. Settling time is measured from
Vput_ = 1.5V to Is|NK/ISOURCE settling within specified tolerance.

DTV_

Mla. RSATHDY—I 12— 3 DI EY/IITYERE M1b. ¥—Ix—23UNB RS TADIEY/IITYERE

IREBEIIE

DRIVER TRAILING EDGE TIMING ERROR

DRIVER SMALL-SIGNAL RESPONSE DRIVER LARGE-SIGNAL RESPONSE vs. PULSE WIDTH
, s — - 5 40 o
DLV_=0 : [ T A E A A A | g
Rl_ SUQ ------------ L_--J'.---E---.J:-.--}--- § RL=5OQ sabun -:----ﬂ-. slesssbacad § %
D DHV Z5oomy g PR TV Vi R A 2 == :
i i i I LOW PULSE
i - o = 0 f [
= : ; = i 2
S 5 s ; S
[S : £ &
=R I - 3 ' o ) v
o : ! T : = 40
=N YT a : = - HIGH PULSE
" " =
webeeaibons ; -60
! | DHV_=100mV |
U] eaaraann S 0 -80 NORMALIZED TO PW = 12.5ns
Pl E R PERIOD = 25ns DHV_ = +3V DLV_=0
i L L 7100 | | 1
t(2.50ns/div) t(2.50ns/div) 0 5 10 15 20 2

PULSE WIDTH (ns)

MAXIN 1
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MAX9967

) r
EEHEFEERESE)
DRIVER TIME DELAY
vs. COMMON-MODE VOLTAGE DRIVE-TO-TERM TRANSITION HIGH IMPEDANCE TO DRIVE TRANSITION
65 ‘ ‘ ‘ “ o .
NORMALIZED TO Vigy = 1.5V | g N
20 g -: g ~$HIGH IMPEDANCE TO DHV_{§
45 \ = P ; = i =
= ¥ \ * -Z
g 5 \ | __niswG eoce g S S DIHY TO A | z
= N | J/ z z
= 15 | & So
a rel Lo
o FALLING EDGE < &
£ ° \‘\ ‘Ay/// e = L :
5 \_)< 7 = = '
'15 e \ T -r=
25 0 HIGH IMPEDANCE TO DLV
\ PP R=s00
-35
0 1 2 3 4 5 6 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 T T 5 6 T T = 6 T T ]
. DUT_=DHV_}2 5 DUT_= DLV_ig 5 DUT_= DTV,{;
4 : 4 \ : 4 z
= 3 s 3 = 3
E \ E 9 \ E
2 1 N 2 1 \ g 1[N
5 N — 5 o N\ N
= I — N z ~N—1_— = ~
< = - = -
£ 2 £ 2 z 2
-3 -3 -3
4 4 -4
5 5 5
-6 6 -6
45 05 05 15 25 35 45 55 65 45 05 05 15 25 35 45 55 65 15 05 05 15 25 35 45 55 65
Vour_ (V) Vour_ (V) Vour_ (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_
2.0 - 20 - 05 N
DHV_ =5V 5 DLV_=0 5 DHV_ =3V B
1.6 FDTv_=15v g 16 FpTv_=15v g 04 FpLV_=0 g
12 e 12 E 03 b
= 08 = 08 = 02
1S 1S 1S
= 04 = 04 = 01 lf
o o o
N " £ £ s
= 04 = -04 = -0
o o o
08 08 0.2
12 412 03
16 16 -04
yq LUORMALIZED ATDLV_ -0 ’ NORMALIZED AT DHV_ =5V 05 NORMALIZED AT DTV_= 15V
45 0 15 30 45 60 T05 05 15 25 35 45 55 65 T 45 05 05 15 25 35 45 55 65
DLV_ VOLTAGE (V) DHV_ VOLTAGE (V) DTV_ VOLTAGE (V)
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REBEREEE)
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TIMING VARIATION (ps)
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WITH DUT_=DLV_
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DHV_ = 6.5V 5
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45 05 05 15 25 35 45 55 65
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DRIVER GAIN vs. TEMPERATURE
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MAX9967 toc16
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N
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MAX9967 toc14
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f
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15 25 35 45 55 65
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DRIVER OFFSET vs. TEMPERATURE

IAX9967 toc1
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75 80 8
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\
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MAX9967 toc20
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/
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REBEREEE)

TIMING ERROR (ps)

PROPAGATION DELAY (ps)
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-80

-100

COMPARATOR TRAILING TIMING
ERROR vs. PULSE WIDTH, MAX9967_LCCQ

COMPARATOR TRAILING-EDGE TIMING

ERROR vs. PULSE WIDTH, MAX9967_MCCQ

MAX9967 toc26
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LINEARITY ERROR (uA)
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MAX9967 toc30
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HIGH-IMPEDANCE LEAKAGE CURRENT LOW-LEAKAGE CURRENT CLAMP CURRENT
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REEEREGEE)

LOAD REFERENCES INPUT CURRENTS
vs. INPUT VOLTAGE

-400 2
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= LDH
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E 5////
& 550 /5
o
. =
Z 60 [ DL
-650
-700
0 05 10 15 20 25 30 35 40
INPUT VOLTAGE (V)
SUPPLY CURRENT, Igg vs. VEE
-150 T T T T T ©
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o i L= 0.5pF, Vee :
-190 =
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z 230 A
o -250
T D
-290
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-6.50 -6.25 -6.00 -5.75 -5.50 -5.25 -5.00 -4.75 -4.50
Vee (V)
A:DUT_=DTV_=15V,DHV_ =3V,DLV_=0,
CHV_=CLV_=0, CPHV_=7.2V, CPLV_=-2.2V,
LDH_=LDL_=0
ISOURCE = Isink = 0
B: SAME AS A EXCEPT DRIVER DISABLED HIGH-Z AND
LOAD ENABLED
C: SAME AS B EXCEPT IsguRce = Isink = 35mA
D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED
MAXI/V

1.000
0.975

. 0.950

(1A

COM_ CURRENT

SUPPLY CURRENT (mA)

o © O
= v
A S o

0.850
0.825

0.800

125
124
123
122
121
120
119
118
17
116
115

INPUT CURRENTS
vs. INPUT VOLTAGE, COM_

MAX9967 tocd4

15 0 15 30 45
COM_ VOLTAGE (V)

Igc vs. TEMPERATURE

6.0

DUT_=DTV_=1.5V,DHV_=3V,DLV_=0
CHV_=CLV_=0,CPHV_=7.2V
CPLV_=-2.2V,LDH_=LDL_=0

Voo =9.75V, VEg =-5.25V

MAX9967 tocd7

60 65 70 75 80 85 90 95 100 105 110

TEMPERATURE (°C)

Icc (mA)

SUPPLY CURRENT (mA)

SUPPLY CURRENT, Igc vs. Vce

250 .
225 C 5
200 E
175 5

150

125 A
100 B

75

50

2

) R =10k, Gy = 0.5pF, Ve = - 5.25V

95 96 9.7 98 9.9 10.010.110.210.310.410.5

Vee (V)
A:DUT_=DTV_=15V, DHV_=3V, DLV_=0,
CHV_=CLV_=0, CPHV_=7.2V, CPLV_=-22V,
LDH_=LDL_=0

ISoURCE = Isink = 0

B: SAME AS A EXCEPT DRIVER DISABLED HIGH-Z AND
LOAD ENABLED

C: SAME AS B EXCEPT IsguRck = Isink = 35mA
D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED

Iee vs. TEMPERATURE
-210

-212
-214
-216
-218
-220
-222
24
-226
-228
-230

DUT_=DTV_=1.5V,DHV_=3V,DLV_=0
CHV_=CLV_=0,CPHV_=7.2V
CPLV_=-2.2V,LDH_=LDL_=0

Ve =9.75V, VEg =-5.25V

1AX9967 toc48

60 65 70 75 80 85 90 95 100 105 110
TEMPERATURE (°C)

17
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MAX9967

35mABGfIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

w55 BR
HF B -
1 TEMP | BEEZ&HA
2,9, 12,14, 17, i
24,35,45,46,60, | Veg | BEBRAD
80, 81, 91
3,5, 10, 16, 21, ‘
23,25, 34,43, 44, | GND T5 2 RIBER
82,83, 92
4,11, 15, 22, 33, )
41, 42,66, 84,85, |  Vcc EEBFEASD
93
6 FORCE1 | AEZRPMUNSDF+ %IV TEBIIAAN
7 DUT1 | FYRILIERHEMAN/EN. RSA/N DVIXL—5, 9507 BXUBEFHEDHKEEI/O,
8 SENSE1 | AEPMUADF+ )L 11&HH
13 GS 5 R, GSIELDH _&LDL W d 395 R D7 LV ATY,
18 SENSE2 | ABEPMUANDF+ )L 21&HH 1
19 DUT2 | FvRIL2ERHEMAN/EH. RSA/N JVIXL—%, 95207 BLOEFAEDHKE/O,
20 FORCE2 | #EPMUMSDF+ 1~ JL2EDINA L
26 CLV2 | Fyxl2O0—aV/XL—FUT7L2V2AA
27 CHV2 | FyrxIL2/\Aa/IN\L—5 ) T7 L 2V2AN
28 DLV2 | FrRIL2RZA/NNO-) T 7LV AN
29 DTV2 | FRIL2RSA/N&I®) 77 L2V ZAN
30 DHV2 | FYRIL2RSA/NNA) T 7LV RAN
31 CPLV2 | FvxI2O0—0>0F)T77L2VRAN
32 CPHV2 | FvRI2NA ST T7 L2 RAA
= T F RNV, F AR AL S DR,
FrRII2ALIIEEAN, Frr2aAV/XL—5HBATIVT7 Y TBIBSDEE, #— T
28 v AL OYHIDEBE. ZHISHEREIFERSRDO IV 7Y JTBETT, A—T T I vIHNDIEA.
CCO2 | ZhUIHA NSV ORYDAL U YBETY . NEMIHIERBORNA—T AL o5/N—2 3
TIIABTERNTOE A
39 NCL2 < e e
oL FrxIL2a/NL—F0O—EHN, Fr)l20—-—a2/\L—5DEEIE .
40 2
47 COM2 | FYRIN2T7OT 4 TEREREE) 77 LV IAN
48 LDL2 | FvRIL2T7OT 4 TEBEV—AEBR) I 7L VAN
49 LDH2 | FvRI2T7 O T4 TBE VBRI 7L VAN
50, 76 N.C. EHE L. BmRLENTL S,
F v I 2T —IIIFEEA T, DATA2E L UNDATA2EEN A HICIT T DIRIHEEAN, NERRIF
51 TDATAZ | EHH 22D VN—2 3V TIINB TERBIN T EE A
50 NDATA2 | F Y RIL2VILF T L O HIEA. ZEHITHDATA2 ENDATA2IE. DHV2 £ /=IgDLV2H'S
RSA/N2OANZEEIRLFT, DHV2ERIRT D/=0121F. DATA2AENDATA2DAEICERE) L T
53 DATA2 | <fZ&0\, DLV2AEEIRT B/=HICIE. NDATA2EDATA2IU EIZEREN L TL 2S00,
18 N AXI /M




35mABfGIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

i FERAA(IR E)
¥ & w aE
F 4 2 )L2 RCVIRIEEE A, RCV2ELUNRCV2EE A NEDRIFEEEA D, WEHIEIEABZD
54 TROVZ | 5\ =23 U CIINEBCHER SN TV EE Ao
55 NRCV2 | F¥ RV ILFTLOFEEAN, ZEEIERCV2ENRCV2IE. F+ RIL2EZEE— RICAR
9, FrRIN2EZEE— RICANDE=OHOICIE. RCV2AENRCV2PAEICEREI L TLEE 0,
56 RCV2 | Fr#IL2AERENITE— RICAND=OHICIE. NRCV2AERCV2LAEICEREIL T /2SN,
- TDENg | T HINREEA *— T I AHBEASN. LDEN28SSUNLDEN2EBANBODREIHBEAS. FEp
RIBIRIASRDA N/ N—23 U CIINE CIEESN TN E A,
58 NLDEN2 | F 2% F TLOS4IIAN, ZBHIEILDEN2ENLDENIS T &7 1 T&EEA % —TIU/T 1 2—7
WLET, FrRIN2T 0T 1 TERHEA 2—T )T 2ITl, LDEN2AENLDEN2DLEICEREIL T< S0,
59 LDEN2 | Fv )27 0T 4 T&fEaT 14 —7ILd57=HICld. NLDEN2ALDEN2DA EIZEREN L T /20,
—— | Uty MAS. SUTILLIZSDEREBUEY MAS. RSTId, 7271 JO—T, EU—UE— K%
61 RST | 70574 JICLE T, /NO—7 Y TBCIE. Vet VM REIL T B E CRTA O —ICRIFL T &,
62 [ FyTELY MAH, VU TILR—NEEEBIA N, CSIE7oFT 1 JO—TY,
o) RraOov oLy 3l ALY 3l REH1.2BVICERET D023, THRZ
63 THR | miseEnx 310920, 2HETHREFED AL v 3L RICEEIL TS 0,
64 SCLK | U7y oAh. YUF7ILAR—KNBZOY D,
65 DIN F—=F AN, VI TIR—bF—F A,
67 LDEN{ | FYRIIVILFIL O HIEAN, ZHIEILDENT ENLDENTIST ST 1 T&f%EA +— T 1 &—7
WLEY, ?V*M77?47&?&?7&{*—7»7{57:&)[@ LDEN1ANLDENTDAEICEREN LT 2S00,
68 NLDEN1 | F¥ I T o0T 4 TEEET A4 t—T)dS7=HIC1d. NLDENTZLDENTAEICEREN L TS /2S00,
F v 2 BEA 2 — T IRHEEEAN. LDENT1SLUONLDEN1EE A HEDRIHEEA,
69 TLDENT | (g istf g7z, —> 3V CIEREB TERES N T E Ao
70 ROVi | FYRITILFTLOSEIMAN, ZE8EIMRCVIENRCVTIE, F+RILIEZHEE— RICAN
9, FrrRIEZEE— RICANDEOHICIE. RCVIAENRCVIDAEICEREI L TLEE 0,
71 NRCV1 | F+ L1 &ERENE— RICAND=HICIE. NRCVIAERCVI EICERE LT a0,
F %)L 1 RCVIRIHEEFEA . RCV1BLZUNRCVIEEAHBDREBEAN, NZRRIEEAZOD
72 TROVT | 5\ =23 U CIINER TR SN TV EE Ao
73 DATA{ | FYRIIVILFTLOTHEIEIAN, ZEHEIEDATAT ENDATATIE, DHVIE/IEDLVIAS
RSA/NTDANEEIRLF T, DHVIAEEIRT B/=H1213. DATATEZNDATATDAEICERE LT
74 NDATA1 | <72& 1\, DLV1&EIRT B7=lClE. NDATATEDATATU EICEREI L T /2L,
. 1oaTAl | ZRHNF—SRIGBEAN, DATA13&UNDATATEZB AN T DAHBEA. PR
EREOE =23 VTR TEEIN T E T Ao
77 LDH1 | F¥ RV T7oOT1 TRV IEBR) 7 7L ZAN
78 LDL1 FrRINTOT4TBEY—RER) T 7L VAN
79 COM1 | F I TOT4 TEREREBE) 77 L 2IAN
86 CLA1
e NoLT Fr)1O—a/N\L—5HEH, Frx)1O—a/\L—5DEHE N,

MAXIN
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MAX9967

35mAREHE, Far/l, BEEE

B,

500Mbps ATERFS1/v/a>/NL—%

i FERAA(IR E)
¥ & A
Fr AL IYEFEAN. FrRIAVINL—FHADTIVT7 Yy TIBRIREDEE, F— T
OALOYHEADEE. ZHIINERBERAED IV T Y TBET T, A— T VI3V IEADEE.
88 VCCot! | ZhIFHA NSV URIDIAL I YBRETY . WEHRIHIRAZEORNA— TV OALOIN—2a
TIINETERESNTOEE A
22 &:1 F v RINNA AUNL—FNA W, F¥RIVINAFA KDDL —5 DEBA,
94 CPHVA | FVYRIINAOS T T7L2ZAAN
95 CPLV1 | FvxIWO—0520 T T 7L VRAAN
96 DHVA1 FYv 2RI RSANNINAY) T 7L VZAD
97 DTVA1 FY 2RIV RSA /&R 77 L AN
98 DLV1 Fr )T RSA4/NxO—=) T 7L >R AD
99 CHVI | FYRILINADVINL—FUT 7LD
100 CLV1 | Fvx)b1O—a2/N\L—5 )T 7L 22ZAN
EE e Ed., RiEEEAN(TDATA_. TRCV_.

F17I. EEBEBH. R EVIL OV NOZOR
DCL ICOMAX996713. Fr I TEIZ3LRILD
EYRSA/N, Fa7IaAvINL—%, ABIS T,
BLUOT70T7147EBFERNBELTWNET, RZA4/N
. -1.5V~+6.5VOENEERE &S REENIFRET.
INAAVE=FT U RBXOT I T 1 T#IH(EBEI LRI
EEEtT—Rz2fzr. BEXRBCLEEHRMETT .
FATZIAVINL—FIE. BABANDREICH L TN
INEIEDEFAIVIBEERLET, 7513
ZDTINAZADWNAAVE=F AL —/NELTER
ESNEBEIDUT_ e EFEARRSEEY, JO0Y
SLAAREREARIT. BA3DbMADY —XEERE VYD
BARAEMHEBLET I, COEGICEDT. N1THAO1TY
E—45 X TINA AD i/ S@E. IOHEIOLDE®R
INSA—FREB. BSLOTNTYVTEBRRBIZLET,
MAXQ967AIE. RSA/NDRIEBEATEY b, BXV
OAVNL—=5EToTa7am0F Ty MO BB
BESINTWSH, ORXNERDOI I T LTIIER
FrRI)VBTU 7LV RALNIVERBEITBHZENT
TFET, FrRILTEITHILE) T 7L A LNV
HEA DT LRETDBEIE. MAX9967BZ=ER L
T<Lz&

SBRADEVTH T avOREBEMEEIT. ECL.
LVPECL. LVDS. B&LUGTLA H¥ T 1T —REFHEM4

20

TLDEN_)ZECL. LVPECL. GTL&» 2\t v o
ZRRIHTDDICELEEEICERL TS0\, 100
QDZEELVDSKRIGDIBEEIE. ANEEEZEHEOZFICL
TLIEE W, F, O/ —#IZ13. ECL/LVPECL
FrEATa oI T7y TERSEEABLEZT L
FOTNWEA—T AL OB HEFERIZIENT
=2F9d, InoDOHEICE>T. EREDTA XD
) — MB@REHMAKRBICHIESNE T,

3feX. EBEE. CMOSHIE U7 ILA 25T 1 —U3
MAXQQ967MDI&K!) — o, BfT1t—TIL. Z)L—
L—bh. BERUSTART— MNERIGINEBRZREL
9,

HEAESAN

RZANANDIE. 3DOEFEANDHV_, DLV_. F/zld
DTV_.D1D%BIRT DERVIVFILITFTY, 2D
2AYF I3, BEANDATA_ERCV_. BXUE—R
FEE Y FTMSELICE > THIfIcnE T (F1). R)—
L—hEEBIE. Ny T7ANDDRIV—L— hZ&IfEL
F9, R2ICLENDTLADDRBERAIL—L—FD
1DEBIRLTL2E W REVILFTL O DREL.
100%MD RZA NI —L— hEHREL XTI ([12%#EE)
fE451% 1 D [Driver Large-Signal ResponselDZ =7

MAXI N




35mABfGIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

272023 547950

TEMP T CH_ MODE BITS
e LLEAK
s 4—» 4
SOLK > ——»-5C0 Voo
on | seAL s 4w
e || NTERFACE =TSl
> - (0DIS SERIAL INTERFACE IS COMMON TO BOTH CHANNELS —1 6o
THR T—> > LDCAL MODE BITS INDEPENDENTLY LATCHED FOR EAGH CHANNEL.
ow_—~— L FORCE_
SLEW-
DHV_J—]  muTPLeExeR || RATE | SENSE_
CONTROL
oTv_ —4— DUT_
Y'Y 'Y P ? ?
' OPTIONAL :
! Roara_=50Q ! SCO  SCT LLEAK
TDATA_ ; % 3
DATA_ oo}oo-- % -
NDATA_

RCV_ \ HIGH-Z
NRCV_ .

TRCV_

CPHV_ OPTIONAL
CLAMPS
CPLV_

CHV_
CH_ -
1[0 i e —— p s — g\
' +
3 COMPARATORS
Veco 4x50Q !
OPTIONAL ! ]
+ y
CL cC
- GS SINK
NCL_ B (HIGH)
CURRENT
CLV_ =
LDH_ A
LLEAK ———— ]
LDCAL ———— >
ACTIVE- >
_@9’? ,,,,,,,,,,, > | Loap
LDEN_ i ’ 4 CONTROL ACTIVE
NLDEN_ j *— LOAD
v Rupen_ :
o) :
* OPTIONAL 3
: : SOURCE
TLDEN_ e o— | oW,
CoM_ CURRENT
LDL_ a
6S
ONE OF TWO IDENTICAL CHANNELS SHOWN Ve

MAXIN 21
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MAX9967

35mABfGHE, Farl,

BEEE.

500Mbps ATE I~" SA/N/ A/ L—5

DUT Id. NV I 7HEAENAAVE—F UV IE—R%E
BRTKINIINTBDZENTRET., FE)—TJEF—R
ICANDZEETEEZFT(R2, R1), N1 142E—
FRE—RTIE. 9507 EHRSINET. BRAD
RCV._BKIUE—RHIHEY FDOTMSELELLEAKIG.
2AYFoIEHELEFT, N\ MA1VE—FVIE—R
Tld. DUT_D/NA 7 REARNMOV~IVOEET1.50A
KET., OB/ — RIIERESEEHLFEITDI &
hHcExd, B)—2oUF—RTIE. DUT_D/NA TR
EARNSTSICH0nNARBICRA L. ESDEBHHANEL A
WEd, LK. MBEU—2F— R, LLEAK]DIE%
TELLEE L,

BEDRZA/N\EAEMIIE0Q0TT, 45Q0~51Q0
EERNOEBDIEBEBREICDNTIE. BBENEHLELE
1N

9507

FrrIBENAA 2 E=F AL —INELTERET
EE BRIV TNr&£EO-)EHRELTDUT_D
BEZFIBRLRFEZMNFILTLLEZS 0. 7573,
REARNY I 7DHEAIIE R NFAA—RELT
EELE ., NEERIE. TmMADT S TERICHIT
5914 F— REXFETE=MELF I, CPHV_&CPLV_
ENASICERL TS TEEEREL TS0,
IS0 TE. RSANDNA A E—=F 2 ZE—RIC
HDEEDIA F—TINEINFIT(M2), T2 b
EMHITDEHIC. VT TBEETFEINDBEIZED
RNERADDUT_BESHHEICHREL TS, =E

BOSVTEBREE. PTIT—23VICEDTRREY,
RENICRESDRENHVET. VTV THRET
BInE, vV TBEEZFRSNSDUT_BEEEHH
SUE0.7VMEAICHREL TS LS. ZDHEE
BEEREZEIIOUT_ICEFZMNITICTIT 1 TIREZ
(LXSESERS

aAvNNL—%

MAX996713. &F PRIV L T2DDOMEILL I1=5&H
AVNL—5ZATWE T, &I/ —FITI.
DUT_ICHE TS N1 DDA, BKXUCHV_
FRIFICLV_OWWInMCERSINZE D1 DOAAN
HUEI(T7700a 04775 L]50R), /N
L—&EHIE. RIISRT DI, ANDFRGDORIPER
ERTY,

BRA2RBOADY O TI7I)EDA VT TI—AEBHIC
TBEOIC. VL —FEBENE LTIDDBAA
BEINTWEd, #A—T7aL U 57ERIT. 8mA
BRABRZE2HNETIIEZE T, Voo i nrc
AERIGIEMBOBEICH N DLOT . ZOBEBREFA
THIENTEET(K3). ABRIFDHENA—T >
AL OZN=2320DBEIE. Veoco ZEEZRHRDI T L.
EBERIENMSBRZAMITLTLLZE . TnonEnssd.
HAML—XZEROTILT7Y TEEICTFLT50Q
(typ) T, MW BRAERZBALEGEIE. EEICK
SEBREFNBIDEELTELT, NETRImS N
A=A O ZIN—=23 2 DIBEIF. Vcco_ﬁ’ﬁﬁ'tzgoj
VorBIEICEREL TS0y,

HIGH: 1 pererence

SPEED !
INPUTS INPUTS

DV_4+—w

DHV_—1—A \%— SLEW RATE

DTV ' i A A

— o, 50Q

HIGH-Z

DATA_ - AD—J
RCV_ 3
N
L4

CPHV_

CPLV_

p
CLAMPS

TMSEL
SCo
SCt

4
MODE

e
e

LLEAK

COMPARATORS
ACTIVELOAD <=

M2, BRI RSA/1\Fr 2RI

22

MAXI N




35mABffIE, FarPN. BHEEI.

500Mbps ATERFS1/v/a>/NL—%

K1, FanxO>ovo

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 ! 1 0 (term mode)
High-impedance
X ! 0 0 (high-z) mode
X X X 1 Low-leakage mode
x2. A)—-L—-bO>Yo
SC1 Sco DRIVER SLEW RATE (%)
0 0 100
0 1 75
1 0 50
1 1 25
SHPIE. DHIRIEN400MVp pT. V—2H&EHNHB00

Y,

F—TUIT IV IBREBESINTNET(R4), 48
AL O SBEEV o KEHL. TILTYUERES
MMFFLTLEE LN CHSDERSEE. HHRL—2
SERDVeco - VIS LTE0Qyp) T o BT BA
FREBILNMESIE. LRICKIBREFAT 2
CEHTEZT,

POT4TEH

TOTATafEd. BRNICEHETRELY —ABIU
DUOBRIB. BRINV T 7. BRUOTAF—RT
YIOTEBR NI I (7702305470508
B), 770077 L >ZAASADLDH_&LDL_IZ. #
nNeEn> 2 oBREY —XBRZOMA~I35MADE H
RAICEELE T, 7rOJ) 771> ZAACOM_LE.
BRNY I 7HNEREZRELE T, V—REDVD
EWOMBEIHWAENZEEZLELTNNET, T4
5. MAXQ9G7TH O RN TERMN D VIERELRY.
MAXQ96 7 ICRNIATERNY —RERERIE T,
Vput_ > Veom PEE. BESNY —R(H—)EBRIS
WHAEMZafms L/éxthg_o VDUT < VCOI\/I DEE. &8
ESNE 2 o(UN)ERISEAZEDIC %f"f[/é\t_g'—o

GSABICE ST, MAX56310MAXS73475 & D —
L AL EDACIE. MAXQ967D 707 « T & .
RKSA/N, AVL—%, BLVISUTEBRETS
ZENTEZT, TRTODACLAILIE, BE. Vs
Lk THBESNETA. MAXQ967D TS ¥ Rz,

MAXIN

AREIZDA Ty N7 o7« TEFEERICFLTEAO
ICLE T, GSADACICERENSDIZ R T7L VR
[CHEmRLT</ZS 0N, (VLDLi’VGS)L;\ +10mANIZEL D
TU—2BREBELET. (Vipy - Vos)l.
STOMANIZE DTV OBRZHRELEZ T,
SREFHASNLDEN_. BKXUHHT—FDIEY b
(LDCAL., LDDIS, B&LULLEAK)IZ. &fFEHIHL £
(R4), BENM*—TIlendE. AEDY—IB&X
OV OBRBIITAA—RT) yDICEREINE T,
BEHTFase—TJIlehds, REOERBEISTS R
IZRfgESn, JU Y COEBETEIETO—T 1>
MREICBUEI( 7700230 FAT7 IS L]IBR),
LLEAKIZETZK!) —UF— RICANZ T, LLEAKIZ
LDEN_. LDDIS. BKULDCALICBRLFT, 3L <IT.
MEJ—2F— R, LLEAK]DIEZ ZEL &0,

LDDIS&LDCAL

—EDBHDTAIBETIE. BEFDA *—TILH RS
ANNAAE=F 2 ZES(RCV)DHHICEL DT
ERENSndi=H. RoANETFsE—TILdDEET
N1 x—7JIan. RSANEBA2—TIVTDEET
NFat—JIEenF T, LDDISEES ELDCALES(L.
LDEN DREE ISEBRICETE T E—TILEXD
A= LET, ThICEDT. BWETOEHIC
SBTE RSANEBRBICA R—TILELIVOT 12—
TINTBZENTEZFT(RSL),

KU—2%F—F. LLEAK

T IVR— b ERBL T, £/I3RSTICK D TLLEAK
ET7HY—RTDE. MAX9967LI$§T§EU—7H%L:7‘&
V) E9(TELECTRICAL CHARACTERISTICS(ES
%) 58R), :]\//\cl/_gLIH—I_JLrETEjJﬂEL/éE?h\
RSAN, 05207 BXOT7IT14Ta@mET1
t—TJIlEnNEd, ZOET—RIL. IDDQBELUPMUAIE
HEHIERT) L— LTI D0 @EFTY, LLEAKIZ.
Fr R ZEICERIC OIS LSNET,

LLEAKA' 7 H— b =N T SEBICDUT_A'E&EEST
Bocnds. V—UBRISEEBFEICTLTRES N
HIREZEBA CEENICEML &Y, [ELECTRICAL
CHARACTERISTICS(EBarv4314) | D&RDIE ') — o EIE L
BRld. ZOWRICBITDT/NAZDOEEERHLEZT,

R3.aAvNL—voO>wvy

DUT_> CHV_ DUT_>CLV_ CH_ CL_
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1
23
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MAX9967

35mABHGHIE, FarN, BEEEN,
500Mbps ATERS1/v/a>/YL—%

DUT_ O \Z 8mA

CHV_o© -

4x50Q
OPTIONAL

Veco_

o CL_

8mA -
CLV_
Ve

O NCH_

O NCL_

3. A=l oy /\L—FHD

106Q
DUT_O +

106Q

106Q

+

CLv_ -
106Q

10 NCH_

O Veco_

G gerity

M4, #A—T>T I vy NL—FHD

24

MAXI N




35mABfGIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

R4A. POTATEBOTIOAISIVT

EXTERNAL
INTERNAL CONTROL REGISTER
CONNECTIONS co 0 GIS MODE
LDEN_ LDCAL LDDIS LLEAK
0 0 0 0 Normal operating mode, load disabled
1 0 0 0 Normal operating mode, load enabled
X 1 0 0 Load enabled for diagnostics
X X 1 0 Load disabled
X X X 1 Low-leakage mode
SCLK +
SHIFT
- REGISTER
- 0| 1 2134567
DIN +
5 ENABLE
CS +
D e )
- FIF FIF
\;5 D Q v D Q
N ensaie N8 e
r SE ” SET
RST + °
v
- F/F FIF
04|, o4 N4, o4
N owse N ewapi
5 1 5 1
\/ \/ \ \/
20k LDDIS, LDCAL, TMSEL,  LLEAK LDDIS, LDCAL, TMSEL, ~ LLEAK
THR —&—AAN\— Vikanr =125V 5C0, SC1 5C0, SC1
N y N ]
MODE CHANNEL 1 MODE CHANNEL 2
BITS BITS

X5, U7 AETIT—R

MAXIN 25
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MAX9967

35mABGfIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

—»| icH

SCLK

tesso

—» oy E—

—» D5 |a—

|<— toswH

DIN >< D7 D6

X« X o X=X+ X=X

M6. DUPIAETTI—RIAIVT

PN AVE T T—=REKXUT/INA Xl

CMOSHIL U 7IVA 257 T —2d. MAXQ967D
T-RZHELET(K5). HOICRT DI, HIf
T—HIE. BEVY NTMLIRFIZTT MM VEN
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VecEVEeh'HREILT DETCRSTZO—ICRIFLTL 2
=0

7HOJHEANTHRIZ, AHODYIDI LY 3
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BIT NAME DESCRIPTION

D7 CH1 Channel 1 Write Enable. Set to 1 to update the control byte for channel 1. Set to 0 to make no changes to
channel 1.

D6 CH2 Channel 2 Write Enable. Set to 1 to update the control byte for channel 2. Set to 0 to make no changes to
channel 2.
Low-Leakage Select. Set to 1 to put driver, load, and clamps into low-leakage mode. Comparators remain

D5 LLEAK o .
active in low-leakage mode. Set to O for normal operation.

D4 TMSEL Driver Termination Select. Set to 1 to force the driver output to the DTV_ voltage when RCV_ = 1 (term). Set to
0 to place the driver into high-impedance mode when RCV_ = 1 (high-Z). See Table 1.

D3 SCH ) .

D2 SCo Driver Slew-Rate Select. SC1 and SCO set the driver slew rate. See Table 2.

D1 LDDIS Load Disable. Set LDDIS to 1 to disable the load. Set to 0 for normal operation. See Table 4.
Load Calibrate. Overrides LDEN to enable load. Set LDCAL to 1 to enable load. Set LDCAL to O for normal

DO LDCAL .
operation. See Table 4.
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EFEALTCIVRAR—IR/NY RO SRETDIBREN

BUET, TURK—
VeplC BT 20, FI3BBT RN B ET,

HEBENIE., 77U Tr—2 3 K ELKELE T,
[ELECTRICAL CHARACTERISTICS(ESRIFIE) IR
3. V—REBRED VIVERZOMAICERTE LTZIARED
HEEHZRLI T, HERKIE. V—XBRED VD
BARANEEIC3IEMAT, Vpyr HEEREEDERAES
I$R/IME(-1.5VE/=I3+6.5V) T, A4 A—KT v
NERICERALTNWDESTICEELEY, 25L&
R TOHEBBHDEMD (FrRILEY)IZRDEY)
TY
DUTICY —RERNANTI\DIES . APp = (VDUT_ -
Vep) X Isource + (Vec - Vep) X |SINK°
DUTIC VOBRMARNTLDIEZEE. APp = (Ve -
Vout) X Isink + (Vee - VeR) X |SOURCE°
DUTI. VDUT > VCOM DEE. ;ﬁfﬁéht(lﬂ )Ea/}u,
H/)—Z2LET, BROKZEIE. DUTHhSFA A — R
U YW ODMEIE Y — X(D )EE.//IL/E%:%IEE L/—CVEEgE
TCY. BESNLEDVIERIS. Ve 2o
N1EBRB. FA4A—RT )y ORE. BLOER
Ny T 7 ERBELUCTVEISRNE T,

MAXIN

VU NVAWEN~N VEgDERIICH Y .

DUTIE. Vpyr < Veom PEE. BESNIZUN)ER
H O LET . BADEEIS. Veeho 2T (NA)
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TITVT—2 a3 TIRASNDMEAARICKE KE
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o VCC =+10.5V

e Vg = -6.5V

¢ lsource = lsink = 35MA(EF 7 2 IUISXF L T)

. BEAZ—TI

e Vpur = +6.5V

* Veom < +5.5V

O UIBERETCOEHEBNIIHOWTT, 2D

ﬂﬁﬁﬁ—éﬁ’ﬁ%fg%?g LANIVICHIF T2 ENTERN
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Fv TIEHR
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BRESNY—ZAERIE. VeehBER/NY T 7,

TRANSISTOR COUNT: 5656
PROCESS: Bipolar
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1= 5 8h (F o] 3% (RS B 1)
RB-RE
T
RCOM RXA RXD SENSE
REFERENCE__IN
—
INPUT ~I>_0 FORCE FORCE
MAIN 400Q < 10kQ
AMP Q © Q O
Fo ] P Lo
CURRENT- '/C DLV L DUT
SENSE AMP M
PMU oCL
MAXIVI MAXI
MAX9949F MAX9967
MAX9950F DRIVER IN LOW-LEAKAGE MODE
MSR SENSE
TO ADC -
INTERFACING TO PMU WITHOUT EXTERNAL RELAYS. PMU REFERENCE INPUTS
SOURCING 2mA OR LESS.
RB-RE
RCOM RXA RXD SENSE
REFERENCE _IN|
INPUT ]
~I>—<» o FORCE FORCE
MAIN 400Q< 10kQ
AMP o o o o
DHV
__O\O DTV 459
CURRENT- o L DUT
SENSE AMP o -
PMU
N MAXIV
MAX9949F MAX9967
MAX9950F DRIVER = DTV
MSR SENSE
TOADC -~
INTERFACING TO PMU WITHOUT EXTERNAL RELAYS. DCL REFERENCE INPUTS
SOURCING UP TO 60mA.
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35mABfGIE. Farl, EEEEN.
500Mbps ATERFS1/v/a>/NL—%

EIRAA K
COMPARATOR | COMPARATOR HIGH-SPEED DIGITAL INPUT
PART ACGCF:J:;ECY OUTPUT OUTPUT TERMINATION EXT:iéTHON
TYPE TERMINATION RCV DATA LDEN
MAX9967ADCCQ A Open collector None None None None Top
MAX9967AGCCQ A Open collector None 100 100 100 Top
MAX9967ALCCQ A Open collector 50Q to Vcco_ 100 100 100 Top
MAX9967AMCCQ A Open emitter ECL/LVPECL None None None Top
MAX9967AQCCQ A Open emitter ECL/LVPECL 100 100 100 Top
MAX967ARCCQ A Open collector 50Q to Vcco_ None 100 100 Top
MAX9967BDCCQ B Open collector None None None None Top
MAX9967BGCCQ B Open collector None 100 100 100 Top
MAX9967BLCCQ B Open collector 50Q to Vcco_ 100 100 100 Top
MAX9967BMCCQ B Open emitter ECL/LVPECL None None None Top
MAX9967BQCCQ B Open emitter ECL/LVPECL 100 100 100 Top
MAX9967BRCCQ B Open collector 50Q to Vcco_ None 100 100 Top

MAXIN
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