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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +11V DHV_, DLV_, DTV_, CHV_, CLV_,
VEE to GND ..-5.75V to +0.3V COM_tOGND ..o -2.5Vto +7.5V
Vce - VEE........ -0.3Vto +16.75V CPHV_ to GND -1V to +8.5V
GS O GND ... +1V CPLV_to GND -3.5V to +6V
DUT_t0 GND.....oooiiiiiiieieee e -2.75V to +7.5V DHV_t0 DLV _ e +10V
LDH_, LDL_to GND ......oooiiiiiiiiiicccieee -0.3V to +6V DHV_t0 DTV e +10V
DATA_, NDATA_, RCV_, NRCV_, LDEN_, DLV_t0 DTV e +10V
NLDEN_to GND ... -2.5V to +5V CHV_or CLV_to DUT_ ..o +10V
DATA_ to NDATA_, RCV_to NRCV_, CH_,NCH_, CL_, NCL_to GND.........cccoovviiiiiiiiii, -1V to +5V
LDEN_to NLDEN_ ....ooeiii e +1.5V All Other Pinsto GND ...................... (VEg - 0.3V) to (Vce + 0.3V)
TDATA_, TRCV_, TLDEN_to GND ..........cccoeeeienn -2.5V to +5V TEMP Current........cccoooeoeieecee -0.5mA to +20mA
DATA_, NDATA_, to TDATA ..o +2V DUT_ Short Circuit to -1.5V 10 +6.5V.......c...coooenn. Continuous
RCV_, NRCV_, to TRCV_ ..ottt +2V Continuous Power Dissipation (Ta = +70°C)
LDEN_, NLDEN_1t0 TLDEN_.....cooiiiiiiiiieeeeceee e +2V MAX9969_ _CCQ (derate 167mW/°C above +70°C) ...13.3W*
VECO_tO GND ..o -0.3V to +5V Storage Temperature Range .............cccceoevnennn. -65°C to +150°C
SCLK, DIN, CS, RSTto GND .....coooviiiiiiiiiieeeeee, -1V to +5V Junction Temperature ............ccccoeviiiiiiiiiiiiieieee +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

(Vce = 49.75V, VEE = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VeopLy_ =-2.2V, ViDH_ = ViDL_=0,VGs =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 Ve 95 9.75 105 Vv
Negative Supply VEE -5.25 -4.75 -4.50 \
VLDH_ = VLbL_ = 0, RL 2 10MQ 165 185
Positive Supply Current (Note 2) lce 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) PD VLDH_ = VLDL_ = 3.5V, RL =0, w
Vcom_ = 1.5V, load enabled, 3.3 3.7
driver = high impedance
DUT_ CHARACTERISTICS
Operating Voltage Range VpuT (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 3 “
Leakage Current in
= N = - —+
Low-Leakage Mode LLEAK = 1; VpuTt_ =-1.5V, 0, +3V, +6.5V +15 nA
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VepLy. =-2.2V, VipH_ = VipL_=0,VGs =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 \

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 +19 v
termination voltage (Note 7) o

Input Bias Current MAX9969_DCCQ, MAX9969_RCCQ 25 LA

VTDATA_
Input Termination Voltage VTRCV_ MAX9969_GCCQ, MAX9969_LCCQ and 0 +3.5 \

MAX9969_RCCQ
VTLDEN_

MAX9969_GCCQ, MAX9969_LCCQ, and
Input Termination Resistor MAX9969_RCCQ between signal and 47.5 52.5 Q
corresponding termination voltage input

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

Internal Threshold Reference VTHRINT 1.05 1.25 1.45 Vv
Internal Reference Output Ro 20 kO
Resistance

External Threshold Reference VTHR 0.43 1.73 Vv
Input High Voltage ViH VT(';; * 35 v
Input Low Voltage ViL -0.1 VBHZR : 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 tcssi 35 ns

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ =VipL_=0,VGgs =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 tCSHA1 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)
DY DLV DTV CTDEVT;/ I‘;"L“Vh_VDHV—' MAX9969A +15
Output Offset Voltage Vos independently tested mv
at +1.5V MAX9969B +100
DHV_, DLV_, DTV_, Gain Ay ':'ne daf/tgf\?_vé'ttg \gggvié\\//DLV-’ 0.960 1001 | WV
Temperaturs Cosficiont pomIC
) ) Vput_ = 1.5V, 3V (Note 9) +5
Linearity Error mV
Full range (Notes 9, 10) +15
DHV_to DLV_ Crosstalk VpLv_ = 0; VpHv_ = 200mV, 6.5V +2 mV
DLV_ to DHV_ Crosstalk VDHV_ = 5V; VpLy_ = -1.5V, +4.8V +2 mV
DTV_to DLV_and DHV_ VpHV_ = 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
Pows:-Supply Rejscton Rato | PSR |(Note 11) <18 | mv
Maximum DC Drive Current IDUT_ +40 +80 mA
DC Output Resistance Rput_ IDUT_ = +30mA (Note 12) 49 50 51 Q
. o IDUT_ = 1mMA, +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, VpHv_ = 1V 110 130 mV
VpLv_ =0, VpHv_ = 3V 210 370
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, Vepry_ = +7.2V, Vepry. = -2.2V, VipH_ = VipL_=0,VGgs =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 XY

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VpLv_ =0, VpHy_ = 0.1V 4 11
Drive-Mode Undershoot VpLv_ =0, VpHv_ = 1V 20 65 mV
VbLv_ = 0, VpHy_ = 3V 30 185
Vput_ = 1.0Vp-p,
tR = tF = 250ps 60 150
10% to 90%
Term-Mode Overshoot (Note 13) mV
Vbut_ = 3.0Vp-p,
tR = tF = 500ps 0
10% to 90%
\ =V =1V, V =0 180 250
Term-Mode Spike DRV DTV DLV mV
VbLv_ = VpTv_ =0, VpHv_ = 1V 180 250
\ =-1.0V, VpHv_=0 100
High-Impedance Mode Spike DLV DAY mV
VbLy_=0, VpHy_= 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, t| H vs. tHL 3Vp.p +40 +80 ps
Prop Delay Match, Drivers within (Note 16) 40 ps
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 Width 3Vp.p, 40MHz, 0.0ns | MAX9969_DCCQ =80 P
to 24.1ns pulse width, | MAX9969_GCCQ
relative to 12.5ns MAX9969 LCCQ +35 +60
pulse width MAX9969_RCCQ
5Vp.p, ZL = 5009, MAX9969_DCCQ +100
40MHz, 1.4ns to
23.6ns pulse width, migggg_fggg 100
relative to 12.5ns - *
oulse width MAX9969_RCCQ
AXI/W 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ =VipL_=0,VGgs =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.
\ -V =1V, V = \ 7
Common-Mode Voltage DHV- = YDLV- VbHV_= 0106 50 5 ps
Prop Delay, _ _ B
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 VpHv_ = 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 VbHv_ =3V, VpLv_ =0, VpTVv_ = 1.5V 1.7 2.0 2.3 ns
Prop Delay, Term to Drive tPDTD VDHV_ =3V, VpLv_ =0, VpTv_ = 1.5V 2.0 2.3 2.7 ns
Prop Delay Match, tPpDT Vs. tPDTD 0.5 0.3 0.1 ns
Prop Delay Match, tpppT vs. tLH 0.1 0.3 0.5 ns
DYNAMIC PERFORMANCE (ZL = 5092)
0.2Vp-p, 10% to 90% 300 350 400
] i 1Vp-p, 10% to 90% 330 390 450
Rise and Fall Time iR, tF ps
3Vp-p, 10% to 90% 500 650 750
5Vp.p, ZL = 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% to 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
. , . VDHv_ = 3V, VpLv_ =0, VpTv_ = 1.5V,
Rise and Fall Time, Drive to Term | tDTR, 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 MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ =VipL_=0,VGgs =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 V
Hysteresis VHYST 0 mV
Input Offset Volt v v 15V MAX9969A +20 v
npu set Voltage =1. m
P ¢ s bUT- MAX9969B +100
Input'Olffset Voltage Temperature +10 WVC
Coefficient
Common-Mode Rejection Ratio CMRR VpuTt_ =-1.5V, +6.5V (Note 21) +0.25 +2 mV/V
) . Vput_ = 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 500 650

. . and MAX9969_RCCQ
Minimum Pulse Width tPw(MIN) | (Note 23) ps
MAX9969_DCCQ

and MAX9969_GCCQ 600
Prop Delay tPDL 1.0 1.3 1.6 ns
Prop Delay Temperature o
Coefficient T ps/°C
Prop Delay Match, High/Low vs.
Low/High +10 +50 ps
Prop Delay Match High vs. Low +50 s
Comparator + p
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 to 0.9V,
VbuT_ = 1Vp-p, IR = tF = 250ps, +40 +60

Prop Delay Dispersion vs. 10% to 90% relative to timing at 50% point

. ps
Overdrive VcHv_ = VeLy_ = 40mV to 160mV,
VpuTt_ = 0.2Vp.p, tR = tF = 150ps, +40 +60
10% to 90% relative to timing at 50% point
Prop Delay Dispersion vs. 0.6ns to 24.4ns pulse width, relative to +30 +50 S
Pulse Width 12.5ns pulse width N - P

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = O, Vepry_ = +7.2V, Vepry. = -2.2V, VipH_ = VipL_=0,Vgs =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, tR = tF = 250ps,
Waveform Tracking 10% to 90% 10% to 90% relative to timing at 50% point, +190 +250 ps
high-impedance mode
VbuT_ = 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 Vvcco_ 0 3.5 \
Vcco_ Current lvcco_ 32 mA
Output Low Voltage Compliance Set by loL, RTERM, and Vcco_ -0.5 V
Output High Current IoH 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_ = IlcL_=INcL_ =0, Vcco_ Veco_ Veco_
Output High Voltage VOH | \AX9969_LCCQ, MAX9969_RCCQ 2005 -0005 +001|
ICH_ = INCH_ = lcL_ = INcL_ = 0, Veeo_
Output Low Voltage VOL | \1ax9969_LCCQ, MAX9969_RCCQ 0.4 v
- ICH_ = INCH_ = IcL_ = INCL_ =0,
Output Voltage Swing MAX9969. LCCQ, MAX9969. RCCQ 380 400 420 mV
Single-ended measurement from Vcco_ to
QOutput Termination Resistor RTERM CH_, NCH_, CL_, NCL_, MAX9969_LCCQ, 48 52 Q
MAX9969_RCCQ
MAX9969_DCCQ,
MAX9969_GCCQ, 240
Differential Rise and Fall Times tR,tF | 20% to 80% | RTERM = 50Q at end of line ps
MAX9969_LCCQ,
MAX9969_RCCQ 190 230
CLAMPS
High Clamp Input Voltage Range VCPH_ 0 +7.5 \
Low Clamp Input Voltage Range VepL_ -2.5 +5.0 \
At DUT_ with | =1mA, V _=0 +100
Clamp Offset Voltage Vos — DUT— CPHY mV
At DUT_ with IpyT_ =-1mA, VcpLy_=0 +100

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = O, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ = VipL_=0,Vgs =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
Offselt—\./oltage Temperature +950 WV
Coefficient

o
Clamp Power-Supply PSRR | (Note 11) = VY
Rejection Ratio IDUT_ = -1TmA

- ’ +10

Vepyv_=0
Voltage Gain Ay 0.960 1.005 VIV
Voltage-Gain Temperature o
Coefficient 30 PPM/C

IpuT_ = TMA, VcpLy_ = -1.5V,
cl Li ) VcpHy_ = 0to 6.5V .
amp Linearity m
IDUT_ = -1MA, VCcpPHY_ = 6.5V,

+10

VepLy_ =-1.5V to +5V

VepHv_ =0, VepLy_ = -1.5V,

VpyTt_ = 6.5V 40 80
Short-Circuit Output Current ISCDUT_ mA

VCPHV_ = 6.5V, VepLy_ = 5V, -80 -40

Vput_ =-1.5V

VepHv_ = 3V, VepLy_ = 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
VepPHY_ = 6.5V, VepLy_ = 2.5V,

IpuT_ =-10MA, -20mA, -30mA 5
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 Vv
COM_ Offset Voltage Vos ISOURCE = ISINK = 20mA +100 mV
Offselt—\./oltage Temperature +100 WV
Coefficient
COM_ Voltage Gain Ay Vcom_ =0, 4.5V; IsOURCE = IsINK = 20mA 0.98 1.00 VIV
Voltage-Gain Temperature o
Coefficient 10 Ppm/°C
COM_ Linearity Error Veom. = -1V, +6V; +3 +15 mv

ISOURCE = ISINK = 20mA

COM_ Output Voltage PSRR Vcom_ = 2.5V,

Power-Supply Rejection Ratio ISOURCE = ISINK = 20mA £10 mvV/v

MAXIMN 9
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = 0, VepHy_ = +7.2V, VepLy. =-2.2V, VipH_ = VipL_=0,VGs =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
VDUT_ = 3V, 6.5V with | ISOURCE = 30
Output Resistance, Vcowm_ = -1V and ISINK = 35mA
; Ro kQ
Sink or Source VpyTt_ =-1.5V, +2V ISOURCE =
with Vcowm_ = 6V ISINK = 1A 500
Output Resistance, IDUT_ = £33.25mA,
Linear Region Ro ISOURCE = ISINK = 35mA, 1 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; Vi pH_= 0.1V 9.75 10 10.25 mA/NV
Source Current Offset (Combined B
Offset of LDL_ and GS) l0s | VLpL = 200mV 1000 0 HA
Source-Current Temperature 3 .
Coefficient ISOURCE = 35mA 15 WAPC
. ~ | = 25mA +60
Sogrcg Curreht Power-Supply PSRR SOURCE Y
Rejection Ratio ISOURCE = 35mA +84
VipL_ = 100mV,
. . +60
Source Current Linearity (Note 25) 1V, 2.25V pA
VipL_ =3V +130
SINK CURRENT (Vput_ =-1.5V)
Maximum Sink Current VIDH_ = 3.8V -40 -36 mA
Sink Programming Gain ATC VLDH_=0.2V, 3V; VLpL_= 0.1V -10.25 -10 -9.75 mA/N
Sink-Current Offset (Combined B
Offset of LDH_ and GS) l0s | VLDH. = 200mV 0 1000 | pA
Sink-Current Temperature _ o
Coefficient ISINK = 35mA +8 LA/C
ink- _ I = 25mA +60
Smlk Clurrent Eower Supply PSRR SINK AN
Rejection Ratio ISINK = 35mA +84
VLDH_ = 100mV,
) . . +60
Sink-Current Linearity (Note 25) 1V, 2.25V LA
VLDH_ = 3V +130
GROUND SENSE
GS Voltage Range VGs Verified by GS common-mode error test +250 mV
VpuTt_ =-1.5V, Vgs = £250mV, +20
VLDH_ - VGs = 0.2V B
GS Common-Mode Error PA
VDUT_ = +4.5V, Vgs = +250mV, +20
VipL_-Vgs =0.2V -
GS Input Bias Current Vgs =0 +25 pA

10
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = O, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ = VipL_=0,Vgs =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 = TOMA,
Voo = 1V 3 3.5 4
ISOURCE = 10mA,
Voo = 1V 1.7 2 2.3
Disable Time tpIS (Note 26) ns
IsiINk = T0mA,
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 = Igink = | To 10% 3 5
20mA (Note 27) To 1.5% 15
Splkell.Dunng Enable/Disable ISOURCE = ISINK = 35MA., VCOM_ = 0 200 300 mV
Transition
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 Vvcco)

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

Based on simulation results only.

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

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

Specifications measured at the endpoints of the full range. Full range is -1.3V = VpHv_ = +6.5V, -1.5V = VpLv_ = +6.3V,
-1.5V = VpTy_ =< +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_ > VpHv_, switching speed is degraded by a factor of approximately 3.

Change in offset voltage over the input range.

MAXIMN "
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +9.75V, VEg = -4.75V, Vcco_ = +2.5V, SC1 = SCO = O, Vepry_ = +7.2V, Vepry. = -2.2V, VIpH_ = VipL_=0,Vgs =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, Vput_ = 0to +1V, VcHv_ = VcLy_ = +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 Vpyt_ 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_

DTV_

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

K1 By LG, A B SING LTFALF R R
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(Ta = +25°C, unless otherwise noted.)
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y ¥
140 \B 220 —_—
RL =10k, C( = 0.05pF, Vg = -4.75V Ri = 10ke, C( = 0.5pF, Vgg = 9.75V
120 L L L 200 . . .
95 9.7 99 101 10.3 105 -525 515 505 -495 -485 -475
Ve (V) Vee (V)
A:Vpyr_=Vprv_=1.5V, Vpuy_=3V, Vpry_=0 A:Vpyr_=Vprv_ =15V, Vpuy_ =3V, Vpry_=0
xCHV_ = \\;CL\/_ :8‘ |VCPH\/_ = |7-2V, V%PL\/_ =-2.2V xCHL = ycwf =0, I\/CPva = |7'2V, VepLy_=-2.2V
1H_=VipL_=0, ISoURCE = ISINK = LDH_=VipL_=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 IsguRrcE = 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
Igc vs. TEMPERATURE Ige vs. TEMPERATURE
165 Vpur_=Vprv_=15V, Vppy_=3V, Vpry_=0  |% 234 Vpur_=Vorv_=15V, Vpry_=3V, Vpry_=0 |3
Verv_=VoLv_=0, Vory_=7.2V, VopLy_=-22V]g Very_=Vory_=0, Verv_=17.2V, Vepry_=-2.2V|&
164 VipH =VipL =0,Voe=9.75 Veg =-5.25 E: 233 |VioH_=VipL_=0,Vec=9.75, Ve =-5.25 z
z z
£ E o
Z 163 —— =
g S |
= 162 z
% % 230
161 229
160 228
60 70 80 90 100 110 60 70 80 90 100 110
TEMPERATURE (°C) TEMPERATURE (°C)
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MAX9969

iEE. KIFE. 1200Mbps ATE
IKZhes/bb B 7S, FH35MATIE

5| i B
El awm IhiE
1 TEMP L RE WA
2,9, 12, 14,
17, 24, 35, .
45, 46, 60, VEE LR A -
80, 81, 91
3,5, 10, 16,
21, 23, 25, "
34, 43, 44, GND LU
82, 83,92
4,11, 15, 22,
33, 41, 42, Vee NSGERL TN
66, 84, 85, 93
6, 8, 18, , ,
20 50, 76 N.C. TR, REEE.
7 DUTH1 i1 DUTHI A/fi . ZIhREH & V0 AT IKzhes. FLiiee. #F0 M 7E.
13 GS HoA6 e . GSA&LDH_ FILDL_ A1 S % it
19 DUT2 JWIE2 DUTHI A /fi . ZThREH A VO AT UK shes. b, #(07 ipgsAIfZk.
26 CcLv2 38 T 24 L g R R A
27 CHv2 THTE 2 v LR AR B R
28 DLV2 T8 25K Bl A A S A
29 DTV2 3B 20K Bl g B A .
30 DHV2 S 20K B e v FE TR
31 CPLV2 I T8 2 AR A AL B R
32 CPHv2 I8 T 2 e i L R TR
36 NCH2
T2 mv e . 2 mm R S A
37 CH2
a8 v T 2 A FE PR o S 2 I A i S i L L P L RSN o SR i 1 R BEL 2 (3 R PR TR I
CCo2 X F A S S A 2, BRI .
ii NCCLL22 S 28 L0 2 G0 25 A
47 CoM2 T3 27 Y5 B R e g L S ME A

20
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iEE. EINFE. 1200Mbps ATE
K Fas/tb B as, HH 35MA 51 %

5| IR (%)

Bl 2R IhEE

48 LDL2 T3 278 R OB S R S ME A

49 LDH2 T3 24 R O R FL I S A .

51 TDATAD | GEIE2BURIHEL RS A . DATA2RINDATAR 2504 A HUS L IR A . X T B0 PO B U LY
i, ERRIERE.

52 NDATAZ | smitt2 25652 A B li A 33 22 40 #15 A DATA2 FINDATA2HE#% DHV 25k DLV fE i3 321

53 DATAZ i A . DATA2 & T NDATA2HH#%4% DHV2 ; NDATA2 & T DATA2H 1% 4% DLV2.

54 TRCV2 HWIE2 RCV i E EH A . RCV2HINRCV2 247 fii A B d2 LR . X T3 A it 422 FLRHL A 2 44F
PR .

55 NRCV2 | w0 4 p4ss FEEFs bl A . 2408515 A RCV2HINRCV2 AT K6 2 B JHe i = . RCV2 T

5 ROve | NRCV2EF, it 2ik ABEUcHist; NRCV2EFROV2ES, it 23 ABREhHA .

57 TLDEN? S 2 7 AR RE St 5 L FE A . LDEN2FINLDEND 2543 i A (R0 322 FE i A . 0 T3 Py st
FLRH A, bR,

58 NLDEN2 | smii0 4 g o sebisi AL 2250 F sl A LDEN2FINLDEND fHISf (i /48 4 2% . LDEN2 7 T

59 LDEN2 NLDEN2H, {#ifigifiE 24 Mm%k ; NLDEN2Z T LDEN2HY, 25 FlifE 24 M4k .

61 RST BN . PITEFfFams RO A . RSTIRAE TARL.

62 CS Rk . AT O RERI A . CSIRH AR

63 THR PANEYBERI IR . THRIFSEET, 1TIPRIEE K+1.25V, A THR Nk 30 5T 191 1BR s .

64 SCLK ERATHT A . BB AT B

65 DIN BEE A . BT O EHRERA

o LDENT | i1 s gSEE I A . 29It ALDENTRINLDEN /B T#AE/2 47U 013 LDENL T

68 NLDEN NLDENIH, {fifEi#iE 1A M#%k; NLDENI TLDENLEY, 2@ 1A En.

69 TLDENA T 1 AR 3 RE U 45 0 M A . LDEN1FINLDEN] 25434 A ()3 322 R 5 A . 0 T30 19 3 122
CEN R CN s i S
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MAX9969

X BB

e

{EIHFE. 1200Mbps ATE

BB 35mA 1 #

SIBILRR (%)
Bl A Ih&E
70 RCV1 B 1 % A dI A . 25095 B ARCVIFINRCV AT KHHIE | & i . RCVIET
71 NRCVA NRCVIHF, i 13 A NRCVLE TRCVIE, i 1 AR s,
79 TRCVA Wil 1 RCVIRIEHEER A . RCVIFINRCV 2 435 A M 22 B 3 A . X154 PN B 42 L REL A9 B 14F,
BRI R .
73 DATA1 I | 2 AR A . B3 2 5y 25 il ADATA1FINDATAL %48 DHV1 84 DLV1{E N IR 3585 1
74 NDATA Ho%i A . DATAL S TNDATALR #E4DHV1; NDATAI T DATAL R %4 DLV].
75 TDATA T | B L R A . DATALFINDATAL 2243 i A RS L SR B A . XT3 A PR s 422 AL BEL 1 2
o
PF, PEBARIERE.
77 LDH1 JHIHE 1A 5 R L S E A .
78 LDL1 I LA IR AR TR R A
79 COM1 T A IR AR R R R A
86 CL1 " " -
o NCE T G LA . T R FL AR 22 e
88 Vecor AT |48 U FOLT A ST T PR g 4 L BEL A FRL PR A i i L BELAR 36 i PR AT LI
X F A R T L I 2 0, POEBAR .
89 O b i 1 g S S0 1 3 HR B2
a0 NCH1
94 CPHV1 T 1 e O R R A
95 CPLV1 ﬁj_lﬁiﬁ%“ﬁu%/ﬁ%}\
96 DHVA B 1R Bl e AL A
97 DTV1 THIE IR shm i B TR A
98 DLV1 THIE 1R sh R FE A
99 CHV1 I 1 LB A SR A
100 CLVA H A 1A g B

22
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iEE. EINFE. 1200Mbps ATE
Ikzhss/tb gy, 5 H 35MASIEL

ThEEHER

CH_ MODEBITS

oS > > sco Il
- _ L e SERIAL INTERFACE IS COMMON Ve
> TSEL TO BOTH CHANNELS.
DIN »|  SERIALINTERFACE [ MODE BITS INDEPENDENTLY
= _ — LLEAK LATCHED FOR EACH CHANNEL. [— TEMP
> L LODIS L GND
THR > > CDIFF
oW ——
DHV. —  muTPLEXER [ S(%(%ESTLE . . 500
Tho—a oM ur_
orv_ — — ;
YYY ? ? |
| OPTIONALRoars ! LLEAK
| s | sCo st
TDATA_ —e :
- % MAXIMV
NDATA_ HIGH IMPEDANCE MAX9969
RCV_ — N
NROV_——T T T [ ’—L/
| TMSEL
TROY- | “OPTIONAL R
i RCV '
. 2xs0 CLAMPS FROM DUT_
CPHV_ 3 OTHER CHANNEL

CHV_

CH_ - i
e o —— . S —————
3 CDIFF
! +
OPTIONALRgco
Voco_ — 1
450 1 COMPARATORS
oL *
NCL_
] SINK
o (HIGH)
LDH_ CURRENT
TLDEN_ L 3 LLEAK
| : LDDIS —
! OPTIONAL Ripen ; ALCOTA\BE ACTIVE
b 2x50Q ‘
1 ; CONTROL LOAD
LDEN_ ] . 1
NLDEN_ i
COM_
LOL_ B SOURCE
(Low)
GS CURRENT
ONE OF TWO IDENTICAL CHANNELS SHOWN Vee
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MAX9969

X BB

{EIHFE. 1200Mbps ATE

-H+

—G’Ezﬁﬁ#/tkifcﬁ#, L 35mA 13 &

JFLAUERE M3k (RIE. CMOSHA 1 4if it B MAX996O 1 Gt
MAX9969 N WUl il . ELh#E. B3k, 3/MHE FDCL IC, ‘ﬁfﬁ@“‘m‘ B TP/ T H BRI =25 i 5 1
BB S S RS W R, i T
4557 FEL RV R R RO 0 e T ok O A 3 3 3T 5 I
. BB TAELE-1.5V E+6.5ViEE N, BASHT o
VERE M, B S A i (B3 IRE) M, & WIS - R A M, WEEDHV_. DLV_
T H AR ARG ke . WUk i ss e g A DTV = AHEZ —AENHA . ZORFEI e m i A

FHTHEARIRNWE (WP 2Efe), FFRaES .
e BC B R P A SRR s, 00 R O e i DUT BB 4R

HEBE e . TP AL, 42 Ak K 35mA i H FL I AT
AR . A7 SE B b/ S . 2@ IOHANIOL 2 4%

D DA B e s BEL BT 28 AF A B R . MAX9969A K3k 5
A L 2 B BORS B 1) S JRI DT

o A i B TR R Y R, AR RS RA T
LVPECL. LVDS%HGTLT&IIIO W v F22 0 R i A (TDATA_.
TRCV_. TLDEN) 2 Al M, PISiE 5 LV_PECL.
GTLHH EZEH FRICEER. X T 100Q2 4 LVDS %
wEL P, W R AR . B4, R EA ik

DATA_. RCV_PARAR A # I  TMSEL (3% 1) #EAT42 .
12 2 K o 2 o d A BB . AR SR 2 78 DU P 4
T IERE . NRRZ B A AR B R 100% 9K Bl 4
BR (5% M T (E4PEH ) Driver Large-Signal Response
k).

DUT_AJ 75 Z& vl v i 1 A0 g BEL A o 2 ) v i e e, vl B
R (WE2MED). SEEXT, BA T
P . e i A RCV_ AN # i i TMSEL . LLEAK# 4
. AT, DUT_MIRE R E0 R 3VHEET
BEI/NT3pA, T SR Re s IR B M A5 5 . IR
AT, DUT_KIfW &R — B R ISnART, F5RE

7 g[siﬁﬁgmm%ggmﬂ%ﬁtg X MeThRE T Ry FENRNE. WEMNESE MM, LLEAKE) .
FL AR 43 ST T AR IR Shas i B PTRR PR M 50Q. HT4SQESIQTEE MM
AREHE, 1EF5) HKR.
HIGH-SPEED : REFERENCE
INPUTS INPUTS

: . ——v , 0 MAXKIMN

3 TTo— | 0 MAX9969

o ——a TT—o—{ SLEWRATE L 500

| ot oy VWY DUT_

LT A A — '

DATA_ —
RCV_

i ) i

} [ W J

' CPHV_ >—K—o

CLAMPS Y
COMPARATORS
CPLV_ — ——— >t - AND
&= 3 3 = ACTIVE LOAD
= =
4
MODE £

K2, JE 5 e
24 MAXIMN




R 1. EAEREFNEE

iEE. EINFE. 1200Mbps ATE
Ikzhss/tb gy, 5 H 35MASIEL

#3a. [b&#5&84E, CDIFF =0

FEHT BB B
230 T I B O e BEL SR IR, O B R R AR L (R EP A
R FEF) DLR S DUT_ b (9 H I il S . 45 G FR i 2
[F] 3¢ 22 K FELIAL % v b i L 0 AR . PR B TmA
N7 FELIAL F) A s P b AT M o (8 A 1R 4 0 CPHV
ACPLV_BE FF AL HL . 55 (07 LB (AR B B e Ak T i B
FEAA R (B12). NSRS g], 7 & O T
ST T T /N K DUT_HL R . i 45 07 LR B
TR, FERELREE. WRATFEMHA, M
55 A P P 38 AR L P R DUT_ R RS 9 0.7V LSR5
BEAMBEDUT_M, aof B AR 57 B 7 9% 1 £ T4

RE-

MAXIMN

EXTERNAL INTERNAL DUT_>CHV_ |DUT_>CLV_| CL_,NCL_ | CH_,NCH_
CONNECTIONs | CONTROL DRIVER 0 0 0 0
REGISTER OUTPUT 0 1 1 0
DATA | RCV | TMSEL | LLEAK 1 0 0 1
1 0 X 0 Drive to DHV_ 1 1 1 1
0 0 X 0 Drive to DLV_
. 1 1 0 Drive to DTV_ =R 3b. (LB #HZ4E, CDIFF = 1
(term mode) DUT1 > DUT2 | DUT_>CLV_| CL_,NCL_ | CH_,NCH_
X , 0 0 ngh-lmphgdha;ce mode 0 0 0 0
(high-Z) 0 1 1 0
X X X 1 Low-leakage mode 1 0 0 1
N 1 1 1 1
x2. BEEREFIEE
sc1 sCo DRIVER SLEW RATE (%) tt&w
0 0 100 MAX9969 1) & — A~ 18 #8251 h 37 19 e HL AT .
0 1 75 BA LR — M ANFEZZEDUT_, 5 — 1AL
1 0 50 BECHV_S#HCLV_ (2% IFEREA). nF 3afilZ 3b i
1 1 25 TN, LERCA L O AR s R R

PO 220 HEoR AR FRAR T Bk i 451, RES 5 Z
OB O . S BURT N AR EE P, 7P
A Hh 2 A 904 — A~ 8mA FL U R (1&13). AT 3% 19 iy 422 FELFHL
R BRI A Voco - XA A 3G 12 L BEL 19 £
e, WIANEEEVeco » HIMAFTFR SRR . X L
TU(E A SO A L PH 28 42 22 i 1 E AR Bl ) B R R . AR
iR H Absolute Maximum Ratings W &4, AT RLEE AR
FRECES . T BA NI w8, E# Veco 2
R Vot s . B #5142 AR FR(E R 400mVp_p HYE 1
H150€ Y5 2 ity UG i FL B

T LR R AT I B oM LVDS M B 2y DUT_ 15 S48 I e -
WAL CDIFF B AL, 50 T8 A e v EG A e i A BT ET
B DUT Hi.

25
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MAX9969

X BB

e

{EIHFE. 1200Mbps ATE
BB 35mA 1 &

FROM DUT_
OTHER CHANNEL

UD\FF
I

MAXIMN
MAX9969

CH_

R4 REFENE

\;\O—
CHV_ —a
DUT_ —|

8mA

NCH_

i OPTIONAL Voo

4x50Q

CL_

_\ NCL_

B3, Hogeas L e IT # i il

ﬁﬂ?ﬁ%‘fﬁ

R 738 R 2 T G AR 1) AB S IR HE R R 3 U

Bl A — A ZAREM (S H DIREREE) H K. ﬁu
fﬁ@ﬂ%ALDH_%ﬂLDL_ 43 BIAE 0 2 35mA 36 Bl 1N 4 F2 14
BRI . BRI M A A COM_ 1R B e it 2% b %
FO B L . YR AT AKX DUT 5 - 3 s MAX9969
) BB O IR A LT, T S A MA X 9969 R R 3 AR Sk T
M. SH A R A L, MAX9969 ) AB 2 i
AT PR AL E YRR .

s B AUR Y (1K) HURLFE Vpur > Veow B, f#&DUT.
frix BRI A (R) BLE Vpur < Veom B, Sz DUT.

1R 243 i A LDEN_ DA K 4% =~ 1) 24 (LDDIS FILLEAK)
X AR BETE W (R4). MAERMERSE, PRRIR AT A
LS R . MG, PR R 5
2, TIRENR MRS (2% FEMER). LLEAKH
gk E MR, %= TLDEN_. ¥ 24015
BIESE MM, LLEAKERY .

26

EXTERNAL INTERNAL
CONNECTIONS CONTROL
REGISTER MODE
LDEN_ LDDIS | LLEAK
Normal operating mode,
0 0 0 load disabled
’ 0 0 Normal operating mode,
load enabled
X 1 0 Load disabled
X X Low-leakage mode
LDDIS
TE— S B B v, A RE K 3h & = LR S

(RCV_) W& XE TN, Iﬁt*“ﬁﬁ%[ﬁﬂ%%ﬁ/\ﬁﬁwﬁz,
R 2K . O LDEN_A{MIRZS (£ 4), LDDISR S4kn]
e it

GS#HA

GS#a A SRVFE FAMAXS631 5 MAXS734 §LH3 *F-15 B DAC KT
MAX9969 YA W Tz WXBhde . HCAE e A 0L L i 2 47
MR E . RVE A DACHL @ Wl Vo AT W B, AHXT

?ﬁﬁﬁﬁk%mﬁ’ﬁ 5, MAXO9969 iy stk 4 A JH BR 13X
Tl &0 . % H:GS ZDACHT# AR S %05 . (Vipp, -

Vgs) BPL+10mA/V 9 b 2% & U H L -
PA-10mA/V [ HE 215 BRI
SHAE GSAS AL BT W] 4 57 SV Y FEL JEJE Bl , DHV_. DLV_.
DTV_. CPHV_. CPLV_FICOM_SF I GS# 7 ImE . GS
KA, BIEAIRR RSN &R, BIFRE:

VCC > 9.5V + MaX(VGs)

Vig < -4.5V + Min(Vgs)

RittimEz, LLEAK

T ER AT O LLEAK 47, 803 F FIRST n] f# MAX9969
HEAAG R AR & (2% Electrical Characteristics). LLEAK &
IR, PO o B FRAG, I BAR IR Zhae . 707 F i A
AR . B AORTE 5 W4k g, BIa] 5 (6 ik
TIDDQAMPMUM & . X T84l , LLEAK RIS 4t
wHE.

(VLpH_ - VGs)

MAXIMN




X8 1E
gk zsﬁﬁﬁ/tlsijcﬁ#,

SCLK

T SHIFT REGISTER

o Lofifefafefo]e]r]

T ENABLE

7 FIF
D Q D 0

ENABLE ENABLE

SET SET

RST
vip
| au ) FIF F/F

T

— [f

N4y a N4 o Q
N ate N eweie
1 r 5 1
20k + \ \/
THR ANN— Vinanr =125V LDDIS, LLEAK LDDIS, LLEAK
TMSEL, TMSEL,
CDIFF, CDIFF,
MAXIN SC0, SC1 5C0,C1

MAX9969

CHANNEL 1 MODE BITS CHANNEL 2 MODE BITS

4. #

YDUT_fh s A5 5 W 3h, MLLEAK &I, it
Uit 22 W1 4 i 1E 3 AR T A€ RIBR I EL . Electrical

{EIHFE. 1200Mbps ATE
=B 35mA 11 &

Characteristics 3¢ P F AR ML s YR AR ARG ) T 45 1HAE X 2%
TR RS

O A

CMOS FE 25 53 478 1 15 HIMAX9969 [ TAE R, (LIl 4 il
£5). WESHR, BHIEEEA — 8L R L AT 4R
(MSBFERT), HHECSAR N & BT BiA7 % 5% . BiAF 4
NG | VR sh a0 A EE R Lo MR FI0L . Sk E R LA
R B e A o — AN U AP BifF 4, BEikh D6
MD7YLE . CDIFF = 1if, 5D6. D7 . $#&Hl7[Fsh
B4 ADATA_MIRCV_— & M EERIIRE, k!l
ME2W 7~ . RSTH A PIAEIE B E 4 LLEAK —1 Ci
eI AR . HEra A Z 0. FHEE,
FEV e M VEpFasE Z /i, RSTARFRE A T-.

B4 il A THR T B A Z BT IR, R
H5/K209VICMOS B L #2110 . THREZ N, &4
REWFEEMERNI2VITREBE, H525VRE33VEHA
PR

5 MAX9967 vy # &1
MAX9969 5 MAX9967 5| 3%, e HARDMER .
o MAX9969 3% A PMU fil /46 )it
o Pl A B R [A] ) AR
o MAXO9967 8 5 5 i 113120 345 Sh AR T i i
o RIEMERATE O 851

—»| fCH |a—

SCLK

—»| lcsso |[w—

—» ipH |E—
—» Ips [E-—

DIN >< D6 D5

A5 #OnF
M AXXIV
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MAX9969

XE1E
gk zﬁﬁ#/tki;’cﬁ#,

] sk
*5. BUFFHRIIEE
BIT | NAME DESCRIPTION
Channel 1 Write Enable. Set to 1 to update the
D7 | CH1 |control byte for channel 1. Set to 0 to make no
changes to channel 1.
Channel 2 Write Enable. Set to 1 to update the
D6 CH2 | 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 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

Load Disable. Set LDDIS to 1 to disable the

DO | LDDIS load. Set to 0 for normal operation. See Table 4.

”/-M
mm%@%&ﬁﬁﬁﬁﬁvﬂmw,E%mmﬁﬁﬂoc
(343K) % W5 AR A 8 3.33V I B R . o E R DA
10mV/°C 1Y b R i AR AL

o
TEIERFREET, MAXO969 75 B J1 4 b L 2 B8 I 3 i 1
FIR M AT RN . WP Vs B, URER R

Vep 3 & i 17hE = Ab 2 .

28

{EIHFE. 1200Mbps ATE
BB 35mA 1 &

k5 BARN S VIS, Electrical Characteristics 45 H
TR AT LA T B A OmA B B T RE A O
24 05 RN FL AR K B 35mA, Vpyr &b T HL v
(-1.5VE+6.5V) BUMR PR 8, I H A% B A 48 I 2 B i 12 0
B, DhFERK. RSN, By The (B iiE) b

ISR DUT_JF H HL:
Pp = (Vpur_ - VEp) x Isource
I DUT_ WA 3 :
Pp = (Vee - Vpur) x Isink
BUVpur > Veow B, DUT_MEH (1K) BT i% B AGHGT.
MR IMDUT_JF a6, e BRI, JEH ()

RLFL IR, Bk Veg. ABZEERESHM B i & WA R
PPN

Y Vpur < Veou I, DUT_BEA (%) BTk & H9 . o
MM VeI IR, MaeW B (&) B, ZWmEH
G, EGEDUT_. ABZSES M BT 15 B 10 U5 S HL I R K P
5.

%%ﬁ?é&#ﬁﬁ’]ﬁ‘ o RAK, KRZHNI1°C/W R 2°C/W. B
U Rl AR R RE B B ke T B v 6 Y R O

FELAR S0 T B i K S e :

L4 VCC = +10.5V

e Vgg = -5.25V

o JIAMAHEIE: Isource = Ising = 35mA

o fERfIRE

e Vpyr =-15V

* Veom = +0.5V

FEIX St R0, SO REIAIE R 3.9W, I RME N
44W . TR AEIX 0 5 N B SR B AN BEE R TR W] DA 2

(97K, o P A S R o 7 28 L FEL O 22 AU A
FRA LR LE .

BETEER
JHI0.011F M3 %5 35 B4 BT A Voo Fl Vg BUBHEA SN, 6305
B LU T 250 10 A9 R ML AT HE AT 350

BHEE

TRANSISTOR COUNT: 5284
PROCESS: Bipolar

MAXIMN




X8 1E
gk zsﬁﬁ#/tkijcﬁ#,

{EIHFE. 1200Mbps ATE
=B 35mA 11 &

EEIER
COMPARATOR HIGH-SPEED DIGITAL
PART A%CRUAR;:ECY OUTPUT INPUT TERMINATION () HEAT EXTRACTION
TERMINATION RCV_ DATA LDEN_
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
SIHEE
TOP VIEW SES5553Z% g2 wEz B80- 99822 w wEDE G
S5aE535SELE25 2325622828 =
0 o
4 N\
Tewe[1]°® [ 75 ] TDATA1
Vee[ 2 ] [ 74 ] NDATA1
GND[3 ] [ 73] DATA1
Voo [ 4] [ 72 ] TRV
GND[ 5 | [ 71 ] NRCV1
NC.[6 | [ 70 ] ROV
ouT1[ 7 | [ 69 ] TLDENT
NC.[8 ] [ 68 ] NLDENT
Vee[9 ] [ 67 ] LDENT
GND[10] 66 | Veo
Voo [11] [ 65 ] DIN
Vee[12] [ 64 ] SCLK
o g i
Vee E E cS
Vee E E RST
GND 16 60 | Vee
Vee [17] [ 59 ] LDEN2
N.C.[18] [ 58 ] NLDEN2
puT2[19} [ 57 ] TLDEN2
N.C.[20] [ 56 ] RCV2
GND[21 ] [ 55 ] NRCV2
Voo [22] [ 54 ] TROV2
GND[23 ] [ 53 ] DATA?
Vee [ 24] 52 | NDATA2
GND[ 25 ] 51 | TDATA?
\
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I /
/
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0" MIN.
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DETAIL ‘B’

R. 0.08 MIN.—/

020 MIN. —
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100 REF,

L‘” GAGE PLANE

DETAIL “A”
EVEN LEAD SIDES

TITLE

APPROVAL

VI /1 X | VI

PACKAGE DUTLINE, 100L TGFP, 14x14x1.00mm WITH
EXPOSED PAD OPTION, INVERTED DIE PAD
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NOTES:
I ALL DIVENSIONING AND TOLERANCING CONFORM TO

/2N DATUM PLANE [ZHZ] LOCATED AT MOLD PARTING LINE
AND_COINCIDENT WITH_LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.

AN DATUM 0 BE DETERMNED AT
@ > WIERE LEADS EXT
BTN BODY AT DATUM PLANE

A\ T0 BE DETERMINED AT SEATING PLANE E .

/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

8. 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 IS DEFINED AS THE DISTANCE FROM_THE SEATING
PLANE TO THE LOWEST POINT OF THE PACKAGE BODY.

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

15. METAL AREA OF EXPOSED DIE PAD SHALL BE WITHIN
0.30mm OF THE NOMINAL DIE PAD SIZE.

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

COMMON DIMENSIONS

b

Y

: ALL DIMENSIONS ARE IN MILLIMETERS E
o

L MIN. NOM. MAX. £
A e Fe 1.20

A1 0.05 e 0.5 13
Az 0.95 1.00 1.05

D 16.00 BSC. 4
Dy 14,00 BSC. 78
E 16.00 BSC. 4
E1 14,00 BSC. 7,8
L 045 | 060 | 075

N 100

e 0,50 BSC.

b 017 0.22 0.27 9
b1 017 0.20 023
ccc Ao e 0.08
dold 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 | 800 | 8.30

/V /1 X1 /VI

PROPRIETARY INFORMATION

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

APPROVAL [DOCUMENT CONTROL NO REV E/

21-0148
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