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ABSOLUTE MAXIMUM RATINGS

VCC IO GND ..o -0.3Vto +11V
VEg to GND.... ..-5.75V to +0.3V

VGG = VEE oo -0.3Vto +16.75V
GS O GND ... +1V
DUT_to GND........oovveee ...=2.75V to +7.5V
LDH_, LDL_to GND .....oooiiiiiiiiieeceeeee -0.3V to +6V
DATA_, NDATA_, RCV_, NRCV_, LDEN_,

NLDEN_t0 GND ... -2.5V to +5V
DATA_ to NDATA_, RCV_to NRCV_,

LDEN_tO NLDEN_ ..o +1.5V
TDATA_, TRCV_, TLDEN_to GND ..........cecoveeiin -2.5V to +5V
DATA_, NDATA_, to TDATA ..o +2V
RCV_, NRCV_, to TRCV_ ......... x2V
LDEN_, NLDEN_1t0 TLDEN_.....ooiiiiiiiei e +2V
VeCO_tOGND ... -0.3Vto +5V
SCLK, DIN, CS, RSTto GND ......cccooiiiiiiiiiiii, -1V to +5V

DHV_, DLV_, DTV_, CHV_, CLV_,

COM_tOGND ..o -2.5Vto +7.5V
CPHV_to GND
CPLV_to GND
DHV_toDLV_ ..o
DHV_to DTV_....... .
DLV _t0 DTV e +1OV
CHV_or CLV_to DUT_ .. +10V
CH_, NCH_, CL_, NCL_to GND.........ccoeeviiiiiiiiei -1V to +5V
All Other Pins to GND ......covevivnee (VEE - 0.3V) to (Vcc + 0.3V)
TEMP CUrrent.....cccoooeiieieeeeceeeeieee -0.5mA to +20mA
DUT_ Short Circuitto -1.5Vto +6.5V...........coocie Continuous

Continuous Power Dissipation (Ta = +70°C)

MAX9969_ _CCQ (derate 167mW/°C above +70°C) ...13.3W*
Storage Temperature Range .............cccceeevnen, -65°C to +150°C
Junction Temperature ..o, +125°C

*Dissipation wattage values are based on still air with no heat sink. Actual maximum 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 = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, Vepry_ = +7.2V, Vepry. =-2.2V, VIpH_=VipL_=0,Ves =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
POWER SUPPLIES
Positive Supply VoG 95 9.75 105 Vv
Negative Supply VEE -5.25 -4.75 -4.50 V
VIDH_ = VLDbL_ =0, RL 2 10MQ 165 185
Positive Supply Current (Note 2) lcc VLDH_ = VLDL_ = 3.5V, RL =0, mA
Vcom_ = 1.5V, load enabled, 245 275
driver = high impedance
VIpH_ = VipL_ = 0, RL > 10MQ 235 2260
Negative Supply Current (Note 2) IEE VLDH_ = VLDL_ =35V, RL =0, mA
Vcowm_ = -1V, load enabled, -315 350
driver = high impedance
VIDH_=VipL_=0 2.8 3.2
Power Dissipation (Notes 2, 3) Pp VLDH_ = VLDL_ = 3.5V, RL =0, w
Vcom_ = 1.5V, load enabled, 3.3 3.7
driver = high impedance
DUT_ CHARACTERISTICS
Operating Voltage Range VDuT (Note 4) -1.5 +6.5 \
Leakage Current in
| LLEAK =0; V =-1.5V \ 5V + A
High-Impedance Mode puT 0: Vout- 5V, 0, +3V, +6.5 8 H
Leakage Current in
= N = - =+
Low-Leakage Mode LLEAK = 1; VpuT_ =-1.5VY, 0, +3V, +6.5V +15 nA
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) Driver in term mode (DUT_ = DTV_) 3 5
Combined Capacitance Cout ———— 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
Time to return to the specified maximum
Low-Leakage Recovery leakage after a 3V, 4V/ns step at DUT_ 4 us
(Note 7)
LEVEL PROGRAMMING INPUTS (DHV_, DLV_, DTV_, CHV_, CLV_, CPHV_, CPLV_, COM_, LDH_, LDL )
Input Bias Current IBIAS MAX9969_RCCQ +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 3.5 Vv
Input Low Voltage ViL -0.2 +3.1 \
Between differential inputs +0.15 +1.00
Differential Input Voltage VDIFF | Between a differential input and its +1.9 v
termination voltage (Note 7) o
Input Bias Current MAX9969_DCCQ, MAX9969_RCCQ =25 LA
VTDATA_
N MAX9969_GCCQ, MAX9969_LCCQ and
Input Termination Voltage VTRCV_ MAX9969_RCCQ 0 +3.5 \
VTLDEN_
MAX9969_GCCQ, MAX9969_LCCQ, and
Input Termination Resistor MAX9969_RCCQ between signal and 475 525 Q
corresponding 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 \
Input High Voltage Vil Vng * 35 v
Input Low Voltage ViL 0.1 VEHE ; v
Input Bias Current B +25 pA
SERIAL INTERFACE TIMING (Figure 5)
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
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VCPLY_

=-2.2V, VLDH_

=VipL_=0,Vas=0,Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK High to CS High Hold tCSH1 3.5 ns
DIN to SCLK High Setup DS 3.5 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 3.33 V
Temperature Coefficient +10 mV/°C
Output Resistance 20 kQ
DRIVERS (Note 8)
DC OUTPUT CHARACTERISTICS (RL = 10MQ)
oY DLV DTV CtDSVLi,TV ;VL”\?_VDHV—' MAX9969A 15
Output Offset Voltage Vos independently tested mv
at +1.5V MAX9969B +100
Temperaturs Coofiont 1200 e
DHV_, DLV_, DTV_, Gain Ay ':'ne daf/‘gfj_“;'ttg \gagvié\\//m\’-' 0.960 1001 | wN
Temperaturs Cosfiiont pom/°C
ineart 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_ VDHv_ = 3V; VpLv_ =0; 40 mv
Crosstalk VpTv_ =-1.5V, +6.5V
DHV_ to DTV_ Crosstalk VpTv_ = 1.5V; VpLv_ = 0; VpHv_ = 1.6V, 3V +2 mV
DLV_to DTV_ Crosstalk VpTv_ = 1.5V; VpHv_ = 3V; VpLv_ =0, 1.4V +2 mV
Pouer Supply RepctonRaio | PSR | (Note 1) £18 | v
Maximum DC Drive Current IDuT_ +40 +80 mA
DC Output Resistance Rput_ IDUT_ = £30mA (Note 12) 49 50 51 Q
) o IDUT_ = £1MA, +8mA 0.5 1
DC Output Resistance Variation _Rpurt_ Q
IDUT_ = =1TMA, £8mA, £15mA, +40mA 0.75 1.5
DYNAMIC OUTPUT CHARACTERISTICS (ZL = 509)
AC Drive Current +80 mA
VpLv_ =0, VpHv_ = 0.1V 15 22
Drive-Mode Overshoot VpLv_ =0, VpHy_ = 1V 110 130 mV
VbLv_ = 0, VpHv_ = 3V 210 370
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

6966 XVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VpLv_ =0, VpHy_ = 0.1V 4 11
Drive-Mode Undershoot VpLy_ =0, VpHv_ = 1V 20 65 mV
VpLv_ =0, VpHy_ = 3V 30 185
Vput_ = 1.0Vp-p,
tr = tF = 250ps 60 150
10% to 90%
Term-Mode Overshoot (Note 13) mV
Vput_ = 3.0Vp-p,
tR = tF = 500ps 0
10% to 90%
V =V =1V, V =0 180 250
Term-Mode Spike DRV = DTV DLV— mV
VbLv_ = VpTv_ =0, VpHv_ = 1V 180 250
V =-1.0V, VpHv_=0 100
High-Impedance Mode Spike DLV 2all mv
VbLy_ =0, Vppy_= 1V 100
Settling Time to within 25mV 3V step (Note 14) 4 ns
Settling Time to within 5mV 3V step (Note 14) 40 ns
TIMING CHARACTERISTICS (ZL = 50Q) (Note 15)
Prop Delay, Data to Output tPDD 1.5 1.7 2.0 ns
Prop Delay Match, tLH vs. tHL 3Vp.-p +40 +80 ps
Prop Delay Match, Drivers within (Note 16) 40 bs
Package
Prop Delay Temperature o
Coefficient +16 ps/*C
0.2Vp.p, 40MHz, MAX9969_DCCQ =70
0.6ns to 24.4ns pulse | MAX9969_GCCQ
width, relative to MAX9969_LCCQ +25 +50
12.5ns pulse width MAX9969 RCCQ
1Vp.p, 40MHz, 0.6ns MAX9969_DCCQ +70
to 24.4ns pulse width, | MAX9969_GCCQ
relative to 12.5ns MAX9969_LCCQ +25 =50
pulse width MAX9969_RCCQ
Prop Delay Change vs. s
Pulse Widith 3Vp.p, 40MHz, 0.9ns | MAX9969_DCCQ =80 P
to 24.1ns pulse width, | MAX9969_GCCQ
relative to 12.5ns MAX9969 L CCQ +35 +60
pulse width MAX9969_RCCQ
5Vp.p, ZL = 5009, MAX9969_DCCQ +100
40MHz, 1.4ns to
23.6ns pulse width, migggg—fggg 00
relative to 12.5ns - *
pulse width MAX9969_RCCQ
MAXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

MAX9969

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Prop Delay Change vs.
Vv -V =1V, V = \ 7
Common-Mode Voltage DHV-— = VDLV VDHV_= 0106 50 S ps
Prop Delay, _ _ _
Drive to High Impedance tPDDZ VpHv_ = 1.0V, VpLv_ =-1.0V, VpTv_=0 2.0 2.3 2.6 ns
Prop Delay, _ . _
High Impedance to Drive tPDZD VDHv_ = 1.0V, VpLv_=-1.0V, VpTv_=0 3.0 3.4 3.9 ns
Prop Delay Match, -1.3 -1.1 -0.9 ns
tpDDZ Vs. tPDZD
Prop Delay Match, tpppz vs. tLH 0.4 0.6 0.8 ns
Prop Delay, Drive to Term tPDDT VpHv_ = 3V, VpLv_ =0, VpTv_ = 1.5V 1.7 2.0 2.3 ns
Prop Delay, Term to Drive tPDTD VpHv_ =3V, VpLv_ =0, VpTv_ = 1.5V 2.0 2.3 2.7 ns
Prop Delay Match, tPpDT Vvs. tPDTD 0.5 0.3 0.1 ns
Prop Delay Match, tpppT vs. tLH 0.1 0.3 0.5 ns
DYNAMIC PERFORMANCE (Z. = 50Q2)
0.2Vp.p, 10% to 90% 300 350 400
] i 1Vp-p, 10% to 90% 330 390 450
Rise and Fall Time tR, tF ps
3Vp-p, 10% to 90% 500 650 750
5Vp_p, Z| = 500Q, 10% to 90% 800 1000 1200
Rise and Fall Time Match trvs. tF | 3Vp-p, 10% to 90% +50 ps
_ _ Percent of full speed (SCO = SC1 = 0), o
SC1 =0, SCO = 1 Slew Rate 3Vp.p. 20% 10 80% 63 70 77 %
_ _ Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO = 0 Slew Rate 3Vp.p. 20% to 80% 40 47 55 %
_ _ Percent of full speed (SCO = SC1 = 0), o
SC1 =1, SCO = 1 Slew Rate 3Vp.p. 20% 10 80% 18 25 32 %
0.2Vp-p 550
. i 1Vp.p 550 630
Minimum Pulse Width (Note 17) ps
3Vp.p 850 1000
5Vp-p, ZL = 500Q 1300
0.2Vp-p 1800
1Vp-p 1800
Data Rate (Note 18) Mbps
3Vp.p 1200
5Vp.p, ZL = 500Q 800
Dynamic Crosstalk (Note 19) 12 mVp-p
. . . VpHv_ =3V, VpLv_=0, VpTv_ = 1.5V,
Rise and Fall Time, Drive to Term | tpTR, tDTF 10% 10 90%, Figure 1a (Note 20) 0.6 1.0 1.3 ns
, ) . VpHv_ = 3V, VpLv_ =0, VpTv_ = 1.5V,
Rise and Fall Time, Term to Drive | tTDR, tTDF 10% 10 90%, Figure 1b (Note 20) 0.6 1.0 1.3 ns
6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =

+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
COMPARATORS (Note 8)
DC CHARACTERISTICS
Input Voltage Range VIN (Note 4) -1.5 +6.5 \
Differential Input Voltage VDIFF +8 Vv
Hysteresis VHYST 0 mV
Input Offset Volt v v 15V MAX9969A +20 v
npu set Voltage =1. m
P ‘ s bUT- MAX9969B +100
Input.O'ffset Voltage Temperature +10 WV/C
Coefficient
Common-Mode Rejection Ratio CMRR VpuT_ = -1.5V, +6.5V (Note 21) +0.25 +2 mV/V
) . VpuTt_ = 1.5V, 3V +3
Linearity Error (Note 10) mV
VpuTt_ =-1.5V, +6.5V +10
Power-Supply Rejection Ratio PSRR Vput_ = 1.5V (Note 11) +0.035 +2 mV/V
AC CHARACTERISTICS (Note 22)
) Term mode, tR = tF = 150ps 2 3
Bandwidth —— GHz
High-impedance mode 0.65 0.75
MAX9969_LCCQ
and MAX9969_RCCQ 500 650
Minimum Pulse Width tPw(MIN) | (Note 23) ps
MAX9969_DCCQ 600
and MAX9969_GCCQ
Prop Delay tPDL 1.0 1.3 1.6 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
Prop Delay Dispersion vs. VcHv_ = VcoLy =-1.4Vto +6.4V 40 60 s
Common-Mode Input (Note 24) P
VcHy_ = VeLy. =0.1V 1o 0.9V,
VpuT_ = 1Vp-p, tR = tF = 250ps, +40 +60
Prop Delay Dispersion vs. 10% to 90% relative to timing at 50% point s
Overdrive VcHy_ = VeLy_ = 40mV to 160mV,
VpuTt_ = 0.2Vp.p, tR = tF = 150ps, +40 +60
10% to 90% relative to timing at 50% point
Prop De!ay Dispersion vs. 0.6ns to 24.4nsl pulse width, relative to +30 +50 os
Pulse Width 12.5ns pulse width
MAXIW 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Prop Delay Dispersion vs. O.5V{ns to 6V/ns slew rate, +30 +60 ps
Slew Rate relative to 4V/ns slew rate

VpuTt_ = 1.0Vp-p, tR = tF = 250ps,
10% to 90% relative to timing at 50% point, +40 +60
term mode

VpuTt_ = 1.0Vp.p, IR = tF = 250ps,
Waveform Tracking 10% to 90% 10% to 90% relative to timing at 50% point, +190 +250 ps
high-impedance mode

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

) Term mode 6

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

LOGIC OUTPUTS (CH_, NCH_, CL_, NCL_)

Vcco_ Voltage Range Vvceco_ 0 3.5 Vv

Vcco_ Current lvcco_ 32 mA

Output Low Voltage Compliance Set by loL, RTERM, and Vcco_ -0.5 V

Output High Current loH MAX9969_DCCQ, MAX9969_GCCQ -0.1 +0.3 mA

Output Low Current loL MAX9969_DCCQ, MAX9969_GCCQ 8 mA

Output Current Swing MAX9969_DCCQ, MAX9969_GCCQ 7.6 8.4 mA

. IcH_ = INCH_ = lcL_ = INncL_ =0, Vcco_ Vecco. Veco.

Output High Voltage VoH | \1AX9969_LCCQ, MAX9969.RCCQ 2005 -0005 +001| "
IcH_ = INCH_ = lcL_ = INCL_ =0, Veeo_

Output Low Voltage VOL | MAX9969_LCCQ, MAX9969_ ROCQ -04 v

Output Voltage Swing ICH_ = INCH_ = oL = INCL_ = 0, 380 400 420 mv

MAX9969_LCCQ, MAX9969_RCCQ

Single-ended measurement from Vcco_ to
Output Termination Resistor RTERM CH_, NCH_, CL_, NCL_, MAX9969_LCCQ, 48 52 Q
MAX9969_RCCQ

MAX9969_DCCQ,
MAX9969_GCCQ, 240

Differential Rise and Fall Times iR, tF 20% to 80% | RTERM = 50Q at end of line bs
MAX9969_LCCQ,

MAX9969_RCCQ 190 230
CLAMPS
High Clamp Input Voltage Range VCPH_ 0 +7.5 \
Low Clamp Input Voltage Range VerL_ -25 +5.0 \
Clamp Offset Voltage Vos AtDUT. W{th lbut_ = 1mA, VepHv.. = 0 +100 mV
At DUT_ with IpyT_ = -1mA, VcpLv_ =0 +100

8 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)
(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =

+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Offset-Voltage Temperature o
Coefficient +250 WV/C

IDUT_ = TMA, +10
- VepHV_ =0 B
Clamp Power-Supply PSRR | (Note 11) VY
Rejection Ratio IDUT_ = -TmA
- ' +10
VepLy_=0
Voltage Gain Ay 0.960 1.005 VIV
Voltage-Gain Temperature o
Coefficient 30 pPM/C
IDUT_ = TMA, VcopLy_ = -1.5V, +10
VcpHy_ = 0to 6.5V -
Clamp Linearity mV
IDUT_ = -1TMA, VCcpPHV_ = 6.5V, +10
VepLy_ = -1.5V to +5V -
VepHv_ =0, VepLy_ = -1.5V,
40 80
- VpuT_ = 6.5V
Short-Circuit Output Current IscbuT_ mA
VCPHV_ = 6.5V, VepLy_ = 5V, 80 -40
Vput_ =-1.5V
VepHv_ = 3V, VepLv_ =0,
Clamp DC Impedance RouTt IDUT.. = +5mA and £15mA 50 55 Q
VePHY_ = 2.5V, VepLy_ = -1.5V; 15
IpuT_ = 10mA, 20mA, 30mA ‘
Clamp DC Impedance Variation Q
VCPHY_ = 6.5V; VopLy_ = 2.5V, 15
IpuT_ =-10MA, -20mA, -30mA '
ACTIVE LOAD (Vcom_ = 1.5V, RL > 1MQ, driver in high-impedance mode unless otherwise noted)
COM_ Voltage Range Vcom_ -1 +6 v
Differential Voltage Range VpuT_ - Vcom_ -7.5 +7.5 V
COM_ Offset Voltage Vos ISOURCE = ISINK = 20mA +100 mV
Offselt—\./oltage Temperature +100 WV/eC
Coefficient
COM_ Voltage Gain Av Vcom_ =0, 4.5V; IsOURCE = IsINK = 20mA 0.98 1.00 VIV
Voltage-Gain Temperature o
Coefficient 10 ppm/*C
COM_ Linearity Error Voom- =-1V, +6V; +3 +15 mv
ISOURCE = ISINK = 20mA
COM_ Output Voltage Vcom_ = 2.5V,
Power-Supply Rejection Ratio PSRR ISOURCE = ISINK = 20mA 10 mvV/v
MAXIL/V 9
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VopHy_ = +7.2V, VCopLY_ =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

-2.2V, VLDH_

=VipL_=0,VGgs =0, Ty =

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VDUT_ = 3V, 6.5V with | ISOURCE = 30
Output Resistance, Vcom_ = -1V and ISINK = 35mA
: Ro kQ
Sink or Source Vput_ =-1.5V, +2V ISOURCE =
with Vcowm_ = 6V ISINK = 1mA 500
Output Resistance, IDUT_ = £33.25mA,
Linear Region Ro ISOURCE = ISINK = 35mA, ih 15 Q
g VCOM. = 2.5V verfied by deadband test
Deadband VcoM_ = 2.5V, 95% ISOURCE t0 95% ISINK 700 800 mV
SOURCE CURRENT (Vput_ = 4.5V)
Maximum Source Current VIpL_ = 3.8V 36 40 mA
Source Programming Gain ATC VipL_ = 0.2V, 3V;VipH_=0.1V 9.75 10 10.25 mA/NV
Source Current Offset (Combined _
Offset of LDL_ and GS) los | VLDL = 200mV 1000 0 WA
Source-Current Temperature 3 o
Coefficient ISOURCE = 35mA 19 HAPC
. ~ | =25mA +60
Sogrcg Curreht Power-Supply PSRR SOURCE AN
Rejection Ratio ISOURCE = 35mA +84
Vi pL_ = 100mV,
. . +60
Source Current Linearity (Note 25) 1V, 2.25V pA
VipL_ =3V +130
SINK CURRENT (Vput_ =-1.5V)
Maximum Sink Current VLDH_ = 3.8V -40 -36 mA
Sink Programming Gain ATC VipH_ = 0.2V, 3V; VLpL_=0.1V -10.25 -10 -9.75 mA/NV
Sink-Current Offset (Combined _
Offset of LDH_ and GS) los | VLDH. = 200mY 0 1000 | pA
Sink-Current Temperature B o
Coefficient IsiNK = 35mA +8 UA°C
ink- . I = 25mA +60
Slﬂ.k C.urrent Eower Supply PSRR SINK AN
Rejection Ratio ISINK = 35mA +84
VI DH_ = 100mV,
. . . +60
Sink-Current Linearity (Note 25) 1V, 2.25V UA
VLDH_ = 3V +130
GROUND SENSE
GS Voltage Range VaGs Verified by GS common-mode error test +250 mV
Vput_ = -1.5V, Vgs = £250mV, +20
VIDH_ - VGs = 0.2V -
GS Common-Mode Error PA
VpuT_ = +4.5V, Vs = +250mV, +20
VipL_-Vgs =0.2vV -
GS Input Bias Current Vgs =0 +25 PA

10
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
AC CHARACTERISTICS (ZL = 50Q to GND)
ISOURCE = 10mA,
Voo = -1V 3 3.5 4
Enable Time tEN (Note 26) ns
ISINK = 1T0mA,
Voo = 1V 3 3.5 4
ISOURCE = 10mA,
Voo = 1V 1.7 2 2.3
Disable Time tpIs (Note 26) ns
ISINK = 10mA,
VCOML. = 1V 1.7 2 2.3
ISOURCE = Isink = | T0 10% 15
Current Settling Time on 1mA (Note 27) To 1.5% 50 .
Commutation ISOURCE = IsiInk = | To 10% 3 5
20mA (Note 27) To 1.5% 15
Spike During Enable/Disable B B _
Transition ISOURCE = ISINK = 35mA, Vcom_ = 0 200 300 mv
Note 1: All minimum and maximum DC and driver 3V rise- and fall-time test limits are 100% production tested. All other test limits

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:

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
(82mA 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.

Specifications measured at the endpoints of the full range. Full range is -1.3V = Vppy_ = +6.5V, -1.5V = VpLv_ = +6.3V,
-1.5V = VpT1y_ =< +6.5V.

Relative to straight line between 0 and 4.5V.

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.

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_ < VpTv_ < VDHV_. If
VpTv_ < VpLv_or VpTv_ > VDHyv_, switching speed is degraded by a factor of approximately 3.

Change in offset voltage over the input range.

MAXIMN 1
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VopLy_ =-2.2V, VipH_ = ViDL_=0,Vas =0, Ty =
+85°C, unless otherwise noted. All temperature coefficients are measured at Ty = +60°C to +100°C, unless otherwise noted.) (Note 1)

Note 22: Unless otherwise noted, all propagation delays are measured at 40MHz, Vpuyt_ = 0to +1V, VcHy_ = VcLv_ = +0.5V, tr = tF
= 250ps, Zs = 50Q, driver in term mode with VpTy_ = +0.5V. Comparator outputs are terminated with 50Q to 1.25V and
Vcco_ = 2.5V. Measured from Vpyrt_ crossing calibrated CHV_/CLV_ threshold to crossing point of differential outputs.

Note 23: 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 24: Vpyt_ = 200mVp-p. Overdrive = 100mV.

Note 25: Relative to segmented interpolations between 200mV, 2V, 2.5V, and 3.5V.

Note 26: Measured from crossing of LDEN_ inputs to the 50% point of the output current change.

Note 27: 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 transition (at 20mA). Settling time is measured from Vpyt_ = 1V to IsINK/ISOURCE settling with-
in specified tolerance.

DTV_

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

~<— DR

DTV_

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

. BREND SHIRHB L OHRIm A OSBRI DL £V /ST Y BSRE
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(Ta = +25°C, unless otherwise noted.)

DRIVER 1V TRAILING-EDGE TIMING DRIVER TIME DELAY
ERROR vs. PULSE WIDTH vs. COMMON-MODE VOLTAGE DRIVE-TO-TERM TRANSITION
30 2 50 = &
20 l% 4 Z Z
_ POSITIVE PULSE _J 30 -
g0 rs g \ RISING EDGE / S
5 M w‘“ﬂ > / 5
£ ot —— 3 \ / g
[} (=) 1l
= M\yﬁ w0 N FALLING EDGE[ 7/ =
=R = \; 2
l} NEGATIVE PULSE 0 AN A
20 ‘ NOHMALIZEDTOPW 12.5ns -10 0
PERIOD = 25ns, Voiy_=+1V, VoLy_=0 NORMALIZED AT Vg = 15V
-30 20 L L L L
0 10 15 20 25 1 0 1 2 3 4 5 6 t=2.0ns/div
PULSE WIDTH (ns) COMMON-MODE VOLTAGE (V)
DRIVE TO DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR
HIGH-IMPEDANCE TRANSITION vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
o 8 — 8 —_—
N DUT_=DHV_ |3 DUT_-DLv_ |B
Ty M o |- 6 Vpuy_=-1.5V J& 6 Vouy_=+65V |2
! DHV_TOHIGHIMPEDANCE | & [E Von =0 |2 Von =0 |2
I N s 4 = 4
3 : e = = \
= ; : o 2 A 2= 2
: | \ 5 2\ eI\
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" 3 : = I N ey ﬁ'\ = S N
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-6 -6
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t = 2.0ns/div 45 -05 05 15 25 35 45 55 65 45 -05 05 15 25 35 45 55 65
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DRIVER LINEARITY ERROR CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM
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8 — 20 — - 20 — o
DUT_=DTV_ J & VoHy_ =5V 2 VpLy_=0 E
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Vour_ (V) VoLv_ (V) Vpry_ (V)
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(Ta = +25°C, unless otherwise noted.)

CROSSTALK TO DUT_ FROM
DTV_ WITH DUT_ = DHV_
1.0
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0
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MAX9969 toc19
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(Ta = +25°C, unless otherwise noted.)

ACTIVE-LOAD LINEARITY ACTIVE-LOAD LINEARITY HIGH-IMPEDANCE CURRENT
ERROR Ipyr_vs. VipH_ ERROR Ipyr_vs. VipL_ vs. DUT_ VOLTAGE
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/
1 1 1 1 1 1 [a
RN Y,
o
0 0 dosbosooob R =100k 0755
Lo 1CL=10pF
L 0.730
0 t=2us/div 0 t = 50ns/div A5 05 05 15 25 35 45 55 65
INPUT VOLTAGE (V)

MAXI N 17
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE F74/Y73//\ l/—ﬁ"

REEEREGEE)

(Ta = +25°C, unless otherwise noted.)

INPUT CURRENT (nA)

18

100

-100

-200

-300

-400

-500

COMPARATOR REFERENCE CURRENT INPUT CURRENT INPUT CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE, CPHV_ vs. INPUT VOLTAGE, CPLV_
—_— o 625 ‘ N -500 ; o
Vour_= 6.5V ‘ £ VepLy =22V : Vopry = 7.2V H
CLV_ /% g 600 = : -550 g
\3// A1 575 -600
I~
/j/ < £ 50 // ) ~
4/ CHY_— 2 / ~ //
/é 5 55 / 5700 -
/ 500 -750
475 -800
450 -850
45 -05 05 15 25 35 45 55 65 0 15 30 45 60 75 25 10 05 20 35 50
INPUT VOLTAGE (V) Verry_ (V) Vepwy_ (V)
LOAD REFERENCE INPUT CURRENT INPUT CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE, COM_
200 I 0.90 5
100 oy 068 //
0 —— 2 2
100 f-LDH_ 0.86
= //
= 20 0.84 -
Z -300 e /'
[a'sy =
< -400 §I 0.82 /,
£ 500 < 0w
Z 600 - ' /
700 f— o — 078
800 [ -
-900 ' ’
-1000 0.74
0 05 10 15 20 25 30 35 40 45 -05 05 15 25 35 45 55 65

INPUT VOLTAGE (V)

Veom_ (V)

MAXIMN



35mABmGHIE, Far7Nl. BET.
1200Mbps ATERS1/v/a> /L —%

REBERMEERSE)

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT Icc vs. Vce SUPPLY CURRENT Igg vs. VEE
- 320 8
240 2 :
z 300 E
220 AN -
‘ 280
= 0 _ C
=
1S
E A E
3180 t e 260 A
: ! (o | ¢
160 > Wyt |
y x
140 \B 220
RL =10k, Cp = 0.05pF, Vgg = -4.75V Rp = 10kQ, C = 0.5pF, Vg =9.75V
120 L L L 200 L L L
95 97 9.9 10.1 10.3 10.5 525 -b15  -505 -495 -485 475
Ve (V) Vee (V)

A:Vpyr_=Vprv_ =15V, Vpuy_ =3V, Vpry_=0 A:Vpur_=Vprv_=1.5V, Vpuy_=3V, Vpry_=0
Verv_=VeLyv_ =0, Vepry_=7.2V, Vepry_=-2.2V Venv_=VeLy_ =0, Vepry_=7.2V, Vepry_=-2.2V
VipH_=VipL_=0, Ispurce = Isink =0 VipH_=VioL_=0, Ispurce = Isink =0

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

C: SAME AS B EXCEPT IsguRck = IsINK = 35mA, C: SAME AS B EXCEPT Isgurce = Isink = 35mA,
Veom_=1.5V,RL=0 Veom_=-1V,R =0

D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED D: SAME AS C EXCEPT LOW-LEAKAGE MODE ASSERTED

Icc vs. TEMPERATURE Ige vs. TEMPERATURE
165 @ 234 -
Vpur_=Vprv_=15V, Vpuy_=3V,Vpry_=0  |& Vpur_=Vprv_=15V,Vpry =3V, Vpry_ =0 |
VoHy_=VoLv_=0, Very_=7.2V, Vepy_=-2.2V|g VeHy_=VeLy_ =0, Veny_=7.2V, Vepy_=-2.2V|2
164 VipH_=VioL_=0,Vee =975, Vg =-5.25 § 233 |VioH_=VipL_=0,Vec=9.75, Vg =-5.25 z
z z
= Eoa
Z 163 T =
o
s T S —
> > — |
Z 162 =
% % 230
161 229
160 228
60 70 80 90 100 110 60 70 80 90 100 110
TEMPERATURE (°C) TEMPERATURE (°C)

MAXI N 19
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE K517/ //\ 1/—5’

F 518
WF B B RE
1 TEMP BET SN
2,9,12, 14,
17, 24, 35, —
45, 46, 60, VEE BERAN
80, 81, 91
3,5, 10, 16,
21, 23, 25, N
3443, 44, GND VAN
82, 83,92
4,11, 15, 22,
33, 41, 42, Vee BERAN
66, 84, 85, 93
6,8, 18 .
20, 50, 76 N.C. BEa L, BR2iE
7 DUT F 4 2)VIDUTERAEY) AA/E N R4/, AVIXL—5, 09207 BLUEBRBO#HE!/O,
13 GS g5 REl, GSId. LDH_BXOULDL I R T 7LV TY,
19 DUT2 F 2 )L2DUTAA/E . RSAa/8, aAVINL—45, 9507, BLUOETFAHRDKESI/O,
26 CLv2 Fr)2O0—a/NL—5 1) D7 L2V
27 CHV2 FrRI2NAAVINL—F ) T 7LV AN
28 DLV2 FrRI2RZANO-) T 7L >VZAN
29 DTV2 FrRI2RTA/NE&Im) T 7L ZAD
30 DHV2 FoRI2RSAINNAY) T LV RAN
31 CPLV2 Frx2, A—=05TUT7 LU
32 CPHV2 FvRIN2NATS T T 7L RS
36 NCH2
" Cha Fr 2N\ AVINL—=FH N, Frrb2, NADINL—5DEEE I,
Frp)2, ALIYEEAN. FrRI2AVINL—5HNEIERIOEEA . TILT7 Y TEE
38 Vcco2 BRUBRZEIRIGENICHIEL £, RERBIENAENWNN—23 U TIIARABTERESN T
Ftho
39 NCL2
20 Lo Fr2ar/XL—50—HN, FrrI20—a2/\L—5DEEH .
47 Ccom2 FYRIW2TOT 4 TEEGEREXL ) 77 L VZAAD
20 NI MN




35mABmGHIE, Far7Nl. BET.
1200Mbps ATERS1/v/a> /L —%

imFEREA (% =)

¥ E4 i BogE

48 LDL2 FrrIN2TOTATEEHV—RBR) T 7L VRAN

49 LDH2 FYrRINTOTATEEVIOBBR) T 7L UIAN

51 TDATA2 F I 2T —FIRIBBEAT, DATA2EXUNDATA2ES A HBRIFEEA. NEREIERA
BWN—=23 U TIIRECTERIN T EE A

52 NDATA2 Fv 22V ILTF T L OHHEIEAN. ZEBHIHFEDATA2ZE LUNDATA2(E. DHV2ZE/=I3DLV2H S
RSAN2DANZERIRLET, DHV2%EEIRT D113, DATA2ZENDATARK WS LET,

53 DATA2 DLV2%&5&EIRT BIC13. NDATA2AZDATA2L WS LE T,

54 TRCV2 F )2 RCVIRIHEBEEAN. RCV2ELUNRCV2DEEI A NBRIHEEAS. NERIFETA
BWWN—=23 VTIIRECTERIN T EE A

55 NRCV2 Fv 22V ILF T L OHHIEA N, ZEHEIFRCV2ELONRCV2IE, FrRIL2ESEET— RIC
LEFET, FrrI2aZEE— RICTDIIE. RCV2AENRCV2EWUEL LET, FrIL2EERE)

56 RCV2 E—RIZTBICIE. NRCV2ERCV2L WS LET,

57 TLDEN2 F RI2EFE A F— T IRIHEEA, LDEN2SKXUNLDEN2DEEI AN BIRIGEEA. NE
BIFEIMA SN —2 3 U TIIRNES TER SN TV EH A

58 NLDEN2 | FyRI2WILFILOTFHIEAN, EEBHIELDEN2SKIUNLDEN2IS. 70T 1 TafiEA +— )/
FAE—TIVLET, FrRIV2TOT 1 TGfaA*—T7ILd I3, LDEN2ENLDEN2&L &L

59 LDEN2 LEd, FvrI2T70T4TEEEZT 14— 951213, NLDEN2ZLDEN2&L WS LET,

61 RST Uty bR, U7V SAIEBEE ) =Y MAS, RSTIZ 7074 7O—T9,

62 CcS F v TBIRAAD. U T IR— MEBIAS, CSIZF7IT 4 JO—T9,

63 THR DUV I RO YOy R, LY 3 R&E+1.25VICRET DICISTHRE RIEH
REEIZL T, £IFTHRZEED ALY 3L RBEICLE T,

64 SCLK SUTIoOY I AN VYITIVR—=KNBOY D,

65 DIN F—=F AN VI TIR—bF—F A,

67 LDENT F 2N VIFTLOFHIEAT ZEHIEILDEN1SLUNLDENTIE, 70T « TEREA 7— )/
TAE—TIWLET, FrrITOT1TEREEA2—TILTBICIE, LDEN1ZNLDENT LU E<

68 NLDEN1 LEd, FyvrIT7oT71TEEETAE—JILd5ICIF. NLDEN1ZLDENT1LWUEL LF Y,

69 TLDENA Fr IV BEA 22— T IEHEEAN, LDEN1HSIUNLDEN1ZEBANBRIBEEAN, NE
BIFIEIMNE VN —2 3 U TIIRNES TER SN T E B A

MAXIMN 21
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35mABmGHE, a7, BE
1200Mbps ATE K517/ //\ 1/—5’

% i TSR (4 =)
m WmF 2 B EE
O} 70 RCVA1 F I TILFTLoHEIEA N, EEEIHRCVIBIUNRCVIIE., FrRIVIEZHEE— RIC
k LFET, FrRITAEZEE— RICTBICIE. RCVIANRCVIEWUSLK LET, FrrIL1EERE)
71 NRCV1 E—RIZTBICIE. NRCVIAERCVILWUEL LE T,
< 25 TRCVA F )1 RCVIRHEEAN ., RCVIBIUNRCVIZEEANBIEEEA N, NEIFIERA N
= SN=S 3 TR CEREN TS A,
73 DATA1 F I TILFTLoTEHEA N, EBEEDATATBIUNDATATIE. DHVI1Z/=EDLVIAS
RSANTDANERBIRLE Y, DHVIZEIRT D213, DATAT1ZNDATATILWUEL LE T,
74 NDATA1 DLV1%&383iRd 5113, NDATA1EZDATATLWUSL LET,
75 TDATA1 F I TF—IIHEEA D, DATAIBLONDATAI ZE AN BRIBEEA . NEREERA
BON—=23 U TIIHECERIN TV EE A,
77 LDH1 FYRINTOT4TEEFVIEBERI T 7L VAN
78 LDLA1 FYRINTOT4TEEY—IAEBEBR) T 7L VAN
79 COM1 FYRINTOT4 TEBEEREX ) 77 L VZAAD
& CLT F 42 O— V=5, F I O—02/ L —5 DEBHA,
87 NCLA1
FrRIVIALOIBEAN F¥ 21T/ — S HARIGERDEEAA, TIL 7Y TEBE
88 Vecot BiU@éiﬁ&ﬁm&%ﬁmc:Mﬁbia‘o NERIEIRT NS NN—2 3 U TIENE TSN T
WEt Ao
89 CH1 e e
% o FoRIINAAISL—=F BN, TRV AL —FDEEIH S,
94 CPHV1 FrRINNAOS T ) TPLVRAN
95 CPLV1 FrrIO—o5>T) T 7LV RAD
96 DHV1 Fr IV RSANNAY) T 7LV RAN
97 DTV Fo IV RS A/ &iIH) 77 L AN
98 DLV1 Fr I RSANO—-)T7LY2AN
929 CHV1 FRILTINADAINL—F) T 7 L2V ZAAN
100 CLV1 Frr)1O—a2/ L= T 7L VAN

22 MAXIN




35mABmGHIE, Far7Nl. BET.
1200Mbps ATERS1/v/a> /L —%

2720232547035 L

CH_ MODE BITS
S > —5C0 <1 \Vce
- _ L e SERIAL INTERFACE IS COMMON Ve
> TSEL T0 BOTH CHANNELS.
DIN »|  SERALINTERFACE [ > MODE BITS INDEPENDENTLY
- _ — LLEAK LATCHED FOR EACH CHANNEL. [— TEMP
o —LDDIS — GND
THR > —> CDIFF
D
DHV. ——{ MULTIPLEXER | SLEW-RATE U , 500
CONTROL : S~
Tho—a AN DUT_
DIV_ —— — ' 0
Y VY ? ? |
! OPTIONALRpsra LLEAK
| x50 | st sCt
TDATA_ —e !
- %% NI
NDATA_ HIGH IMPEDANCE MAX9969
ROV._ — N
e e A ,_J_/
% | TMSEL
TRV | “OPTIONAL R
i RCV '
P axse CLAMPS FROM DUT_
CPHV_ ) OTHER CHANNEL
CPLY_ >—Ni ,ﬁ 0
CHY_ /
CH_ Z :
NH,f————— T |
: CDIFF
: +
OPTIONALRgco !
Veco_ — :
4x509 : COMPARATORS
L +
NCL_

2 SINK
oLv_ (HIGH)
LDH_ CURRENT

TLDEN_ R — ‘ LLEAK —»|
: 1 LDDIS —
! OPTIONAL Rupen : ACTIVE
ERai g | LOAD ACTIVE
! ; CONTROL LOAD
LDEN_ ‘ ® ;
NLDEN_ é
COM_
LoL _ SOURCE
(Low)
GS CURRENT
ONE OF TWO IDENTICAL CHANNELS SHOWN Vee

MAXIMN 23
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE K517/ //\ 1/—5’

EES 0
MAX9969Id. =17/, KREN. &&F. EVIL S
NOZ2OZXDCL(RZA/N/O/NL—%/&T)ICT.
Fr I ZEICILNIVDEY RSA/N Fa7I)b3ar
INL—=%5, OIS VT BLOT7 0T 1 TEfEENE
LTWEd, ZE8TI/N\L—FHIBEHETDE. 20D
FrvRIELBTDIENTEEXFT, ORI/
-1.5V~+6.5VDEEEXEHF & S REENIFR T,
INAAVE=F U RABXOTIT 1 TRIH(EIL NIV
BE)E— ez, BERRETCEEV 7T %
WELFd, 27/ —FISEAWASIKEE
ChE2TABWMNISDE(ZAM I VIBFAERIBEL.
EHENEBATNE T TNNAZADNAM AV E—F X
L—NELTBESNTWDIEEIE. 950 THhEE
DUTRI:ASY v EV T LET, OS5V TIVEETRIT.
BARA3IBMADY —XABXUO U BBR=ZMHEGLZF T,
CDEFICEDT. BEHAAMNVE—F U ZXF/INAZAD
Ei/Ei@aER. IOH/IOLDBER/ N A=, XV
TIVT Y THBEBICEY £9, MAXQ969ATIE. K>
ANEDVINL—5DF 7Y b aEIEICRBELE T,

SERANTH T 3 v OREERNIS. LVPECL, LVDS.
BELOGTLA F T T —RIZHIELTWET, RIHEE
AS(TDATA . TRCV_. TLDEN )A&LV_PECL. GTL.
F3MOOD Y 7ICiiETDDICE L IEEICES
LEF9d, 100QMEELVDSKRIGDIZEIT. ANZEEERR:

TWVTy TEMERE T 7L+ JIVEA—T>alb
JIHNERAIDIENTEE Y,
INODHREICEI DT, BERERLEDT 4 XTI —b
HEmmHBHKBICHIB SN T,

3. KEE. CMOSOVNF TN UT A
TI—RIZELDT. MAXQ96ODE) —U . BfaT +
=T, R)b—L—h EE/Dq 2 RDANL—5
BELO NIRRT = MNRIEDENFERZREL T,

HEAESAN

K= A /NABDE. DHV_ . DLV_. ZF7=3DTV_MD3DM
BEEATDSENIT NN DEBEIRTDERVILF L
OV Td, COAAYFI3. BRANDDATA_&
RCV_. BFUE— RHIEIEY FTMSELIZ X > THI1H
INEIT(R). XIL—L—NEIZ. /Ny TF7ADD
ZN—L—hZEHEILE T, R2AIZKDT. 4DDZ)—
L—bhDWITNAM DEEIRLE T, REVILF Lo
DEEICELDTI00%D FZA/NZ)IV—L— MHEERE
SNFI(ZEHERFEIDOIRSANKESIHE
(Driver Large-Signal Response) |K%#£88),

DUT &N\ T 7HATE—RENAMAVE—F O IE—R
BTERCNIIINTDIENTEEY, £/ BU—2
E-RICBEFIEDIEETEEIT(R2, K1), /N1
AE=F2ZF—=RTIE. 75 FI3EHRNTWH
F9, BRANDRCV_BXLUE— RHIEE Y FOTMSEL

REICLET, /=, AVNL—FIE. #T723>D
HIGH-SPEED | REFERENCE

INPUTS INPUTS -
3 W ——v | . MAXIM
3 TTov | 0 MAX9969
Ly ——a TT—o—{ SLEWRATE . 500
! - 1 I—A | Ty WY DuT-
! 1 :
LoDTV_ A A — :

DATA_ —

RCV_ —
; | I
! &
1 _\ +
[ S J

CPHV_

CLAMPS
COMPARATORS

CPLV_

TMSEL
SCo
SC1

AND
ACTIVE LOAD

ped

LLEAK

MODE

M2, @RS A/NNFrrIL

24

MAXIN




35mARBfGfIE. FarN. BET.
1200Mbps ATERS1/v/a> /L —%

®1. FSAnoOO>Y o xR3a. ANL—=H0OTv Y, CDIFF=0
EXTERNAL INTERNAL DUT_>CHV_ |DUT_>CLV_| CL_,NCL_ | CH_,NCH_
CONTROL DRIVER 0 0 0 0
CONNECTIONS
REGISTER OUTPUT 0 1 1 0
DATA RCV | TMSEL | LLEAK 1 0 0 1
0 X 0 Drive to DHV_ 1 1 1 1
0 0 X 0 Drive to DLV_
X ’ ’ 0 Drive to DTV_ §3b. :)I\l/_gwn :/‘ya\ CDIFF - 1
(term mode) DUT1>DUT2 [DUT_>CLV_| CL_,NCL_ | CH_,NCH_
N ’ 0 0 ngh-lmigdsr;ce mode 0 0 0 0
(high-Z) 0 1 1 0
X X X 1 Low-leakage mode 1 0 0 1
1 1 1 1

xR2. A—L—boO>vo

SC1 SCo DRIVER SLEW RATE (%)
0 0 100
0 1 75
1 0 50
1 1 25

ELLEAKIE, RA Y FUIZFIBLE T /N1 1Y
E—45 2 XE—RTEDUT_D/\A 7 XERIFOV~3V
DBESEFE TIPALAT T, o/ — MISRESDIEH
HEELRBL W&, B —TF—KFTIE. DUT_D
INA T ZERISTOENAATICS SITER L. ESDIEH
MBS BYE T, HFMICDONTIE. BU—TF—R.
LLEAKIDIEZ SR LTS\,

EA& RS A /\EHEFIIS0QTY, 45Q0~51QDEHEA
DOEFEMEICDNTIE. BBLEHELZE0,
9507

FrRIDBNAAE=—F R —/INELTHEE
chdiE5d. DUT_DOBEZFIRL. kEZHIFTD
KOS, BEIVZVT(NNABLUO)ERELE T,
OS2 7E. RBR/NY 77 DHEAICERE NI A
A—RELTEMELE T, REREIE. 1TmAYS VT
BRDIA T —FEERTZMEL I, CPHV_&
CPLV_D4EBE#RICE DT, ISV TBREEREL T,
RSANHDNAA 2V E—F 2 ZE— RIRREDIFEICRY .
IS0 TFAMx=TILENET(E2), bz b
ZMETDICEF. VS5 TEEEBETAHREDUT _EXE
HEDENSIUBKNICHRELEZT, BELIS VT
BEEFT7TIVT—2a 0TIl BRIOICER
TOMENDIET, VIV TEFLELRIMEST.

MAXIMN

OS5V TJERAEFREDUT BEFEEBENDDELL EE
O.7ZVLAEIZEREL 9, BELHFEZ. DUT_ZO—R
BT ITa TIREEMIFLET,

aANL—%

MAX9969I3. Fr I EIC2@EDMIIL-5ET
NL—FEHATNET, A/ —FIEDUT_IZ
REBTEFmRNTADE. CHV_F/=IEICLV_IC#ES
SNEANEBATWES (D702 30 AT IS L]
ESMR), JV/N\L—FHADIF. R3aHKLU3bIZTRT
FOICANREDRBEBERRICKEIE T,

ROV I7IVNEDA VI TI—RAEBHICTS
feHlc. AVNL—yEEBEDEA-T AL 05
HATYT, NERIRERBEHEO/N—23 VEREBHD
N=23 2% 2DDEHBETEMADERY — &A1Y
FUOLEFT(RI), A7 a3 DRIHERAIIE. B
ZBEANVcco ICERLE T, BInENE LA/ N\—
23 DBEIF. Veco EREFRRKEICLT. RER
HMIIHERAEEBML E9, ChoDERIE. HABKRD
FEMTTIVLT Y TBEICFLT50Q(typ) TY . #3d
B AXE (Absolute Maximum Ratings)& % 7 5 &
lF. KLUDREEFRAITDHIENTEET, Kink
WE 9 D/\—23 2 DFEIE. Veco ZEBDVoHEE
ICEHRLET, HAOEZERZEN. 2#400mVp_pdD
RIBES0QDY — & HEMATINET,

ROV —5%LVDSMDOEEHDUT_ESHED
EHLO—NELTHRETDIENTEFT, E—R
Ewv rNCDIFFA'7H—hEahd e, LAV /NL—%
ADSEF v 2RI EEDUT_HADSERINE T,

25
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE K517/ //\ 1/—5’

FROM DUT_
OTHER CHANNEL

LCD!FF 7

CHV_ —a
DUT_

MAXIVI
MAX9969

CH_

NCH_

8mA

i OPTIONAL Voo

4x50Q

CL_

M3, #A—T7>aL o5V —5HA

POT4TEH

TOTaTaEE. UITICTOISY T IVIEABR
V=R VOBR =R BRINY T, BLUOYA
F—=—RTVvIohoBRINTWNEI([T7ro3>
AT IOZLIEBR), 7HOJ8EHANDDLDH_&
LDL 3. ENEN V08B REYV —XAEBRZOMA~
35MADEBEANTHRELE T, 7HOTIUT 7LD
COM_IE. BR/ Ny I P7HENEBEEZSRELET T, V—A&
oo ENDSMBEIGDUT(HMAIEM) ZEE S L TLY
F9, 95, MAXQ96ON B RNETERA T U
ERELEY . MAXQ9BQICANIALEBARNY —XBR
ERVYJFT, MAX9969DMABMRETTII. /ERDT &
T4 JARFEREARICh-ODTAEBICHEEGE ELET,

Vput_ > Vecom DEE. WAEMIIHRES NIV —R
(D—fﬁl)%/m%/ AL&E9, Vput < Veom DEE.
WHEDIERE SN DN ERE VO LET,

SREFHASNLDEN_EHET— RKD2E Y ~(LDDIS
HELULLEAK)IZ. BEaZH#EL 9 (F4)., aGmhs
1x—=TILEhdE ROV —IABLV VIEBRR
SFA A= RT) Y DICERINET, BEHLNT 12—
TJiands&, IBERRIITIZ RICOP Y M.

Ty oOEESETERITT7O—- MREICAEY FT
(72023 rFA4705L]88R), LLEAKIZE DT,
BEIEER)—TJF— RICBITL. LDEN_IZEMICAKY
&9, FHMICDONTIE. B —TJF— . LLEAKIDIE
ZSRBLTL S0\,

26

KA. POTATERDERTE

EXTERNAL INTERNAL
CONNECTIONS 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
LDDIS

—BADTRIBRTIE. BEDA R—TILA RS A/
N A2 E=F 2 ZESRCV)DRERESIC K D THEED
ENdreH. RZANETFs2-—TITDEEHFN
A x—TIEN, RZANEA2—TILTDLam
TAt—TJIlEnFzd, LDDISEESIF. LDEN_DIRRE
CIIEBRICEFZT E—TINITDIENTEET
(&4

GSAA
GSABIZE DT, MAX5631°MAXE73475 & DE—
DLNIVEBREDACIIMAXI969D 7 o7« &, KRS
AN, AVINL—5 BLUOUSZVTHZREI D&
NTEZFT, IRNTODACLNIUIEVgs(typ) 72T 747
Y hENTWNETH. MAX9969D T S RigH AL
DEMEIT VT4 7ERERICTLTIDATEY M
'diICLEd, DACHERTZIZRUT7L U2
ICGSE#EMmL £, (VipL - Ve)llkD T, V—RER
H+10mMANICERESNE T, (VLDH - Ves)lc kDT
U OBERD-10MANICRESNET,

GSOZEEN HDIRETEVDEHEZHIFIT DI,
DHV_. DLV_. DTV_. CPHV_. CPLV_. &V
COM_D&HEIIGCS/TzlTA Ty hEanTI&d, GSD
ZEN' HDRETII. BYEEREDONY F)L— LR
TOIRENHIET, RADKLDICLET,

Vce =2 9.5V + Max(VaGs)

VEE = -4.5V + Min(VGs)

€J—2F— K. LLEAK

ST IVR—bhERBLT. £F/IERSTICE DT
LLEAKZ 77—~ 9 25E. MAXO969IIHBIK ! — T IARE
(Z75 V) F 9 (TElectrical Characteristics(BB4F M) ]
208), LLEAKA 7 H—hrEINT\DETIV/NNL—FIT
BETE}EL. RZA/\. 9507 BXOTF7oT747

MAXIN




35mABfGfIE. FarNh.
1200Mbps ATERS1/v/a> /L —%

&7,

SCLK
[T o SHIFT REGISTER
on Lol efsfefe]e]7]
T
-
cs
T ENABLE
-
FIF FIF
N a N—p a
N {wseLe NS et
r T r T
RST f o
T
- FIF FIF
NS4 [y a N4 o Q
N et N oL
1 r 5 1
20k * \ \
THR ANN— Vi =125V LODIS, LLEAK LDDIS, LLEAK
TMISEL, TMSEL,
CDIFF, CDIFF,
AKX $00, SC1 $00,SC1

MAX9969

CHANNEL 1 MODE BITS CHANNEL 2 MODE BITS

M4, SUTPNATTI—R
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE K517/ //\ 1/—5’

®5. V7 LRI DHEE

BIT | NAME DESCRIPTION

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.

D7 | CH1

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.

D6 | CH2

Low-Leakage Select. Set to 1 to put driver,
load, and clamps in low-leakage mode.
D5 | LLEAK [ Comparators remain active in low-leakage
mode, but at reduced speed. Set to O for
normal operation.

Termination Select. Driver Termination Select
Bit. Set to 1 to force the driver output to the

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

D3 | SC1 | Driver Slew Rate Select. SC1 and SCO set the

D2 SCO | driver slew rate. See Table 2.

Differential Comparator Enable. Set to 1 to
enable the differential comparators and
disable the CH_ window comparators. Set to 0
to enable the CH_ window comparators and
disable the differential comparators. See
Tables 3a and 3b.

D1 | CDIFF

DO | LDDIS Load Disable. Set LDDIS to 1 to disable the

load. Set to O for normal operation. See Table 4.
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35mABmGHIE, Far7Nl. BET.
1200Mbps ATERS1/v/a> /L —%

EIRAA K
ACCURACY COMPARATOR HIGH-SPEED DIGITAL
PART GRADE OUTPUT INPUT TERMINATION (©2) HEAT EXTRACTION
MAX9969ADCCQ A None None None None Top
MAX9969AGCCQ A None 100 100 100 Top
MAX9969ALCCQ A 50Q to VCCO_ 100 100 100 Top
MAX9969ARCCQ A 50Q to VCCO_ None 100 100 Top
MAX9969BDCCQ B None None None None Top
MAX9969BGCCQ B None 100 100 100 Top
MAX9969BLCCQ B 50Q to VCCO_ 100 100 100 Top
MAX9969BRCCQ B 50Q to VCCO_ None 100 100 Top
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MAX9969

35mABmGHE, a7, BE
1200Mbps ATE F74/Y73//\ l/—ﬁ"

NYr—o
(COTF—=Z—hMIBHNTND/NNY T —IMHEKIE. BFRIRRENTNDEIRY A, BHD/ VYT — BRI,
japan.maxim-ic.com/packages = ZSHBBT S\, )
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21-0148 A%
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35mASwIHE. FarN. BES.
1200Mbps ATE S 1/Y/a> /L —%

NYT—I (1RE)

(ZDT—=52—MIBHNTND/NNY T —IHKIE. RHRARBENTHD EIIRY EEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = SR TS\, )

NOTES:
1. ALL DIMENSIONING AND TOLERANCING CONFORM TO
ASME Y14.5M-1994.
/2 DATUM PLANE [FHZ] LOCATED AT MOLD PAIIWNG LINE

AND COINCIDENT WTH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.

& 10 BE DETERMINED AT
@ > Wi DS EXT
SN BODY AT DATUM PLANE

A\ TO BE DETERMINED AT SEATING PLANE m )

/5N DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE MOLD PROTRUSION IS 0.254mm
ON D1 AND E1 DIMENSIONS.

6. "N IS THE TOTAL NUMBER OF TERMINALS.

AN TI-‘%DIMENSIONS TO BE DETERMINED AT DATUM PLANE

THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM
OF PACKAGE BY 0.15mm

O\ DIMENSIONS b DOES NOT INCLUDE DAMBAR PROTRUSION.
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08mm
TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE FOOT.
10. CONTROLLING DIMENSION: MILLIMETER

11. MAXIMUM_ALLOWABLE DIE THICKNESS TO BE ASSEMBLED
IN THIS PACKAGE FAMILY IS 0.50mm.

12. THIS QUTLINE IS NOT YET JEDEC REGISTERED.

3\ A1 1S DEFINED AS THE DISTANCE FROM_THE SEATING
PLANE TO THE LOWEST POINT OF THE PACKAGE BODY.

14. EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM
OF PACKAGE WITHIN 0.05mm.

15. METAL AREA OF EXPOSED DIE PAD SHALL BE WITHIN
Omm OF THE NOMINAL DIE PAD SIZE.

16. COUNTRY OF ORIGIN MUST BE MARKED ON THE PACKAGE.

s COMMON DIMENSIONS
g ALL DIMENSIONS ARE IN MILLIMETERS E
o

L MIN. NOM. MAX. £
A = e 1.20

A1 0.05 e 0.15 13
Az 0.95 1.00 1.05

D 16.00 BSC. 4
D, 14.00 BSC. 7.8
E 16.00 BSC. 4
Ei 14.00 BSC. 7.8
L 045 | 060 | 075

N 100

e 0.50 BSC.

o 0.17 0.22 0.27 9
ot 0.17 0.20 0.23
ccc Ao e 0.08
ddd e e 0,08

EXPOSED PAD VARIATIONS
D2 E2

PKG. CODE MIN. | NOM, | MAX. | MIN. | NOM. | MAX.
C100E-8R 7.70 { 8.00 | 830 | 7,70 | 8.00 | 8.30

/V /1 X1 /VI]

PROPRIETARY INFORMATION

PACKAGE OUTLINE, 100L TQFP, 14x14x1.00mm WITH
EXPOSED PAD OPTION, INVERTED DIE PAD

T Tahe W2

21-0148

e

FL- IV KRS

7169 -0051 RREHBERFERFA3-30-16 (KU /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149
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