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MAX9969ADCCQ 0°C to +70°C 100 TQFP-EPR**
MAX9969AGCCQ* 0°C to +70°C 100 TQFP-EPR**
MAX9969ALCCQ 0°C to +70°C 100 TQFP-EPR**
MAX9969ARCCQ* 0°C to +70°C 100 TQFP-EPR**
MAX9969BDCCQ 0°C to +70°C 100 TQFP-EPR**
MAX9969BGCCQ* 0°C to +70°C 100 TQFP-EPR**
MAX9969BLCCQ 0°C to +70°C 100 TQFP-EPR**
MAX9969BRCCQ 0°C to +70°C 100 TQFP-EPR**
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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
Vee - 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.....oooiiiiieeee e -2.75V to +7.5V DHV_to 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.........cceoovviiiiiiiiiie, -1V to +5V
LDEN_to NLDEN_ ..o +1.5V All Other Pinsto GND ...................... (VEg - 0.3V) to (Vcc + 0.3V)
TDATA_, TRCV_, TLDEN_to GND ..........cccoeeeiin -2.5V to +5V TEMP Current.........ccoooeoieceieee -0.5mA to +20mA
DATA_, NDATA_, to TDATA ..o +2V DUT_ Short Circuit to -1.5V 10 +6.5V.......c...ccooen. Continuous
RCV_, NRCV_, to TRCV_ ..ot +2V Continuous Power Dissipation (Ta = +70°C)
LDEN_, NLDEN_ 10 TLDEN_.....coiiiiiiiii e +2V MAX9969_ _CCQ (derate 167mW/°C above +70°C) ...13.3W*
VECO_tO GND ..o -0.3V to +5V Storage Temperature Range .............cccccoovvenn. -65°C to +150°C
SCLK, DIN, CS, RSTto GND .....coooviiiiiiiiiieeeeeee, -1V to +5V Junction Temperature ............ccccoevieieiiiiiiiiiiee +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 v
Negative Supply VEE -5.25 -4.75 -4.50 \
VLDH_ = 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) 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
2 N AXIW
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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 Y
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 VTOHZR : 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
MAXI/V 3
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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
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
Temperaturs Cosficent 200 v
DHV_, DLV_, DTV_, Gain Ay ':'ne daf/tgf\?_véfg \gggvié\\//DLV-’ 0.960 1001 | VNV
Temperaiurs Cosifcion pomV°C
) ) 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; VpLy_ = -1.5V, +4.8V +2 mV
DTV_to DLV_and DHV_ VpHv_ = 3V; VpLv_ = 0; ) 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
Poue-Supsly Resaton Fatio | PRR_|Nore 1 <10 | mu
Maximum DC Drive Current IDuUT_ +40 +80 mA
DC Output Resistance Rput_ IDUT_ = £30mA (Note 12) 49 50 51 Q
) o IpUT_ = =1TMA, £8mA 05 1
DC Output Resistance Variation _Rpurt_ Q
IpUT_ = =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
VbLv_ =0, VpHy_ = 3V 210 370
4 N AXIW
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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
VpLv_ =0, VpHy_ = 0.1V 4 11
Drive-Mode Undershoot VpLv_ =0, VpHv_ = 1V 20 65 mV
VpLv_ = 0, VpHy_ = 3V 30 185
Vput_ = 1.0Vp-p,
trR = 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 - *
pulse 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)

TEL:15013652265 QQ:38537442

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 | tpDTR, 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 w1 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,
VpuT_ = 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
N AXIW 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

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 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 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_ Vcco. 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_RCCQ -0.4 v

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

MAX9969_LCCQ, MAX9969_RCCQ

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

MAX9969_DCCAQ,

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
8 MNAXI/V
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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 LV/°C
Coefficient

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

- ' +10

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

IDuT_ = TMA, VepLy_ = -1.5V,

Cl Li ) VcpHy_ = 0to 6.5V y
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
VePHY_ = 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/C
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 Vcom_ = 2.5V,
Power-Supply Rejection Ratio PSRR ISOURCE = ISINK = 20mA £10 mvV/v
MAXI/V 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, Vcom_ = -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, 11 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) los | ViDL = 200mV 1000 0 bA
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 VLDH_ = 3.8V -40 -36 mA
Sink Programming Gain ATC VLDH_=0.2V, 3V; VLpL_= 0.1V -10.25 -10 -9.75 mA/NV
Sink-Current Offset (Combined B
Offset of LDH_ and GS) l0s | VLDH. = 200mV 0 1000 | pA
Sink-Current Temperature _ o
Coefficient ISINK = 35mA +8 WA/°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 N AXIW
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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,
VEOML. = -1V 3 3.5 4
Enable Time tEN (Note 26) ns
Isink = TOMA,
VeonL = 1V 3 3.5 4
ISOURCE = 10mA,
VoouL = 1V 1.7 2 2.3
Disable Time tpIS (Note 26) ns
Isink = 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
Spike During Enable/Disable B 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 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 HEsh LG, A B SING LTFALF R E]

12 MAXIMN
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(Ta = +25°C, unless otherwise noted.)

TIMING ERROR (ps)

LINEARITY ERROR (mV)

14

VpuT = 250mV/div
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20

10

-10

-20

o

DRIVER 1V TRAILING-EDGE TIMING
ERROR vs. PULSE WIDTH

MAX9969 toc10
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(Ta = +25°C, unless otherwise noted.)

CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM CROSSTALK TO DUT_ FROM
DTV_ WITH DUT_ = DHV_ DTV_WITH DUT_=DLV_ DLV_WITHDUT_=DTV_
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08 | Vpv_=0 g 08 VpHy_=6.5V g 08 | VpHy_=6.5V g
0.6 e 06 E 06 E
= 04 / = 04 = 04
z / z z
= 02 = 02 = 02
o o o
g 0 g o £ 0
£ 02 = 02 7 2 02
= = =
-04 -0.4 0.4
-06 -06 06
-0.8 08 038
NORMALIZED AT Vpry_= 1.5V NORMALIZED AT Vpry_=1.5V NORMALIZED AT Vpry_=0
40 e 40 sk A0 Lo
15 05 05 15 25 35 45 55 65 15 -05 05 15 25 35 45 55 65 15 05 05 15 25 35 45 55 65
Vorv_ (V) Vorv_ (V) VoLv_ (V)
CROSSTALK TO DUT_ FROM
DHV_WITHDUT_=DTV_ DRIVER GAIN vs. TEMPERATURE DRIVER OFFSET vs. TEMPERATURE
10 — 5 1.0015 g 5 .
orv_=1. 2 2 :
08 | Vpry_=-1.5V g q ! 4 ¢
06 S 1.0010 \\ z 3 £
s 04 1.0005 RN 2 ~
= . ~N —
= 02 s N Z 1
S E
g 0 =1.0000 ™ 5 oo A
. z N £ pd
5 -02 < N S A L~
= 0.9995
204 : -2
N _ P
06 0.9990 S P
08 NORMALIZED AT Vppy_=3V NORMALIZED AT Ty = +85°C N NORMALIZED AT T, = +85°C
10 — 0.9985 L 5
15 05 05 15 25 35 45 55 65 60 65 70 75 80 85 90 95 100 60 65 70 75 80 8 90 95 100
Vpry_ (V) TEMPERATURE (°C) TEMPERATURE (°C)
COMPARATOR OFFSET COMPARATOR TIMING VARIATION
vs. COMMON-MODE VOLTAGE vs. COMMON-MODE VOLTAGE COMPARATOR WAVEFORM TRACKING
20 g 30 © 10 5
OTHER COMPARATOR REFERENCE = 2.5V E |j 3
15 : 2% Iz 0 AN D g, g
1 z 2 |\ l g 0 [ 78NN
— s S . / = » | |RISING EDGE
= . S S - + f 0
E = \‘/ FALLING EDGE /_// = : FALLNGEDGE” | %
B0 oy = 1 / Z 30 |-+ =
» ~~— < \ N = B
S 05 é 5 ‘é 40 L
= N \ = )
4.0 o L\ ™ Ve = 5 :
15 5 | RISING EDGE -60 [NORMALIZED AT 50% REFERENCE LEVEL——
NORMALIZED AT Vg = 1.5V ‘ ‘ NORMALIZED AT Vg = 1.5V Vpyr_=0T0 1V PULSE '
-2.0 - . . . 10 ! ! ! ! 70 ! ! ] ]
-15 -05 05 15 25 35 45 55 65 45 -05 05 15 25 35 45 55 65 0 20 40 60 80 100
COMMON-MODE VOLTAGE (V) COMMON-MODE VOLTAGE (V) REFERENCE LEVEL (%)
MAXI/WV 15

TEL:15013652265 QQ:38537442



MAX9969

http://www.eehome.cn

iEE. KIFE. 1200Mbps ATE
IKZhas/bb B 7S, FH35MAIE

HIT(FHIE (£)

(Ta = +25°C, unless otherwise noted.)
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200 g 090 5
o = os oAl
0 1 E E
_ 100 [—LOH 086
= —1
= 200 084 a
= -300 e /'
= 400 = 0.82 /
= -500 = /|
2 080
S 600 - /
700 f— o — 078
800 T
— 076 |-
-900
-1000 074
0 05 10 15 20 25 30 35 40 15 -05 05 15 25 35 45 55 65
INPUT VOLTAGE (V) Voou_ (V)
18 MNMAXIW
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BRI TEHFIE ()

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT Icc vs. Vcc SUPPLY CURRENT IgE vs. VEg
|§ 320 2
240 : s
z 300 H
220 AN
¢ 280
= 20 . C
<<
1S 1S
= A E
B 180 ! e
: ! L
160 7 0y |
y ¥
140 \B 220 —_—
RL =10k, C( = 0.05pF, Vigg = -4.75V Ri = 10ke, C( = 0.5pF, Vgg = 9.75V
120 L L L 200 L L L
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
Venv_=VeLy_ =0, Vepry_=7.2V, Vepry_=-2.2V Venv_=Vewv_ =0, VepHy_=7.2V, VopLy_=-22V
VipH_=VioL_=0, Ispurce = Isink =0 VipH_=VipL_ =0, Isourck = 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 o 234 =
Vpur_=Vprv_=1.8Y,Vpry_=3V,Vprv_=0 |5 Vput_=Vprv_=15V,Vpry =3V, Vpry_ =0 |%
Verv_=VoLv_=0, Vory_=7.2V, VepLy_=-22V]g Very_=VoLy_=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
£ £
£ E o
Z 163 —— =
> > v/
= 162 z
% % 230
161 229
160 228
60 70 80 90 100 110 60 70 80 90 100 110
TEMPERATURE (°C) TEMPERATURE (°C)
AXIWV 19
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5[ A
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 ESUEE
82, 83,92
4,11, 15, 22,
33, 41, 42, Vce IEHL R A
66, 84, 85, 93
6, 8, 18, , ,
20 50, 76 N.C. THER. REERE.
7 DUTA1 W1 DUTHI A/ . ZIREH & V0 AT IRShaS . FLicss. 900 BB Al k.
13 GS Huks s . GSJELDH_FILDL_ A2 %%
19 DUT2 WIE2 DUTHI A/ . 26 VO FTUREhas . Huices. 4500 HORI 2
26 CLv2 T3 240 i FL AL A SEE A
27 CHv2 T 2 i LB A SRR A
28 DLV2 T8 25K Bl A A S A
29 DTV2 I8 20K Bl B A .
30 DHV2 38 T 2 9K Bl v i BRI
31 CPLV2 BBERA T Ei - PN
32 CPHv2 I8 TE 2 e v OO B TR
36 NCH2
T 2 R FL s i . I 2 R FL R 22 A
37 CH2
38 v T 2 U HE PR A o S 2 IR A i S i L L P PR A o S  rEL BEL 2 (3 R PR TR I
ceo2 Xt PRV S B B I, BB
ﬁ rﬁj S 20 0 2 U0 0 4
47 COM2 T3 27 YA B Bk e i R S ME A

20

MAXIMN

TEL:15013652265 QQ:38537442



http://www.eehome.cn
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SIBILRR (%)
EL &M Ih&E
48 LDL2 38 T 27 A O 2R R R O R R
49 LDH2 I 2 A UR AR LI R
51 TDATA2 T2 B v R L R A . DATA2FINDATAL 2 43 fin A\ R4 B PR A . XT38 A PR 422 P BEL
e, NERER.
52 NDATAZ | smitt2 25652 A Bl A ST 22 40 #15 A DATA2 FINDATA2HERE DHV 28 DLV2 fF i3 3219
53 DATA2 i A. DATA2 T NDATA2HT %4 DHV2; NDATA2 @ T DATA2H 4 DLV2.
54 TRCV2 EﬁigéﬁﬁﬁﬁﬁAnMN%MRGQ%%%A%%%%E%ABﬁ?ﬁﬁ%%%ﬁ%m%%ﬁ,
HRAR B .
55 NRCV2 | jmiiro 4 ps5 Fasdshlsi A . 240 F it ARCV2 RINRCV AL #E I 2 B A HE RISt . RCV2 ST
56 RCV2 NRCV2Ht, EiE23F AR NRCV2E TRCV2E, @8 20 AR Sh L.
57 TLDEN? T T 2 07 26k T A U4 P A . LDEN2 AINLDEN2 22 438 A B S 42 L R o A . R T B0 1 o 432
R BRI, BRI .
58 NLDENZ | smit0 s FRss p s A . 2549# 1% A LDEN2 FINLDEND fiI 3k ff e/4% FIA W 712k . LDEN2 &5 T
59 LDEN2 NLDEN2, fdifiEi@iE 24 J5 /712%; NLDEN2 & T-LDEN2M, 2% FHii il 24 I 4% .
61 RST BMA. PTG RSEENMHA . RSTIRETAR.
62 CS FiEf A . B Tim O e A . CSIRHLFARL.
63 THR PP TIR . THRIFEGHS, TIPRVEE A +1.25V, WalK THR M2 ir a1 IR IE .
64 SCLK ERATH P . E AT A b
65 DIN BEE A . BT O EHRERA
o LDENT | i1 s gSE I A 295 l4i ALDENURINLDEN | T HAE/% 47U 013%. LDENI 5T
68 NLDEN NLDEN1 i, fifii@iE 14 P 774%; NLDENI & T-LDEN1, % Fii i 14 U5 14k .
69 TLDEN{ SAIE | AR AR E A A . LDEN1FINLDEN 22431 A BBk e R A . X T30 P Bk
R AR, BT .
M AXXIV 21
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51 R (4E)
318 2 Tk
70 ROVI | i | o SR s A - 2 5M0 186 ARCVRINRCVL RT3 | B Bl Bt . ROV T
. NRCV1 | NRCVIEF, it 13 A Befciii=t; NRCVIE TROVIE, i 1 ABR .
79 TRCVA 1 ROV IESM A . ROVIUFINRCVL 2550 A RIS PR A . T2 1A 0 2 L LA 2
VA
i DATAT | it | #4523 A . X% E i A DATAL FINDATAL DY 1 i # DLV /43853 |
74 NDATA1 ki A . DATAL & T NDATALREREDHV] ; NDATAL & T DATALRHERDLVI.
- TDATAY | I BCRSBERUFESIA . DATALRINDATALZE5MH0 A OSBRI A . 1 T4l 53 o L 28
L i
T, PR,
77 LDH1 ST LA VR SR FRL S
78 LDL1 ST LA JB SRR L B
79 COM1 JHIE 1A Y5 O B o g S A
86 CL1 PRSIV N
- R S L IES R  LIE B S
a8 Voo SELES | P L PR A SIS 1 L A S PR EL PR A 5 P BELAR 6 o PR P
XU RS L B, BB
8 Sial A O L S | O B2 ki
90 NCH1
94 CPHVA T 1 A 7 SEER A .
95 CPLV1 S RS L R A
96 DHV1 G A L
97 DTV1 JHIHE 15K sh g S vE A .
98 DLV1 T 15K Sha A S E A
99 CHV1 I 1 B A SRR A
100 CLV1 THIE VG LA A LR

22
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Ikzhss/tb gy, A 35mMA I EL

ThEEHER

[

CH_ MODE BITS
—» SC0

SCLK

— SC1

SERIAL INTERFACE [ TMSEL

DIN

— LLEAK

RST
THR

— LDDIS

YVYVYYY

— CDIFF

DLV_ —

DHV_ ——

DTV_ ——

SLEW-RATE

MULTIPLEXER CONTROL

AAAA

OPTIONAL Rpara 3

3 2% 500 ; SCO  SC1

TDATA_

DATA_
NDATA_

HIGH IMPEDANCE

RCV_

SERIAL INTERFACE IS COMMON
TO BOTH CHANNELS.
MODE BITS INDEPENDENTLY
LATCHED FOR EACH CHANNEL.

50Q

— Ve
— Vee

— TEMP
[— GND

MAXIN
MAX9969

NRCV_ ——

TRCV_

CPHV_

CPLV_

- 2xEe 3 CLAMPS
,,,,,,,,,,,,,,,,,,, > | ’

CHV_

FROM DUT_
OTHER CHANNEL

CH

NCH_

CL

4x50Q 3

COMPARATORS

1

NCL_

N ]

CLv_

LDH_

TLDEN_

LDEN_

. 1 LLEAK — >
LDDIS —#~
b2x500

NLDEN_

ACTIVE
LOAD
CONTROL

ComM_
LDL_

GS

ONE OF TWO IDENTICAL CHANNELS SHOWN

Vee

SINK
(HIGH)
CURRENT

ACTIVE
LOAD

SOURCE
(LOW)
CURRENT

DUT_

MAXIMN

TEL:15013652265 QQ:38537442
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XEE
gk zﬁﬁ#/tkifcﬁ#,

12 R
MAX9969 A X E . KTh#E. =#. 5IMHEFDCL IC,
B WA AR =5 ISl A . DU LU . v
FF O E I RTA UR B R . B % B AR T X A 8 1B AT
Le#s. BREhES A TAETE-1.5VE+6.5VIEREN, AAm®E T
e, BEESHEAE RRE E3%Wsh) K, 7
IGH R ER IR 5 AT (R e = 2o . OURK LU #5876 &5 Pl A
FHTHAERMMWZE P EK), FFRAES .
A UGB A B A AR I, 07 L B O = s DUT I 2

BRI TSR, 42 Ak K 35mA 5 HY FL IR AT
AR . ATJ7 RSB i/ S . 2 IOHAIOL 2 %%

DL DABO e e BEL BT 28 RA E R MAX9969A Ky 3R 5
A L B ORGSR JRI DT

o U A OB AT RR R N ERFRL R, AR AR A T
LVPECL. LVDSHIGTL# 1. #4335 ki A (TDATA_.
TRCV_. TLDEN.) #E# 2 A i H £, PISSE 5 LV_PECL.
GTLE KB i PR ILEES: . X T 100Q2 4 LVDS 4

{EIHFE. 1200Mbps ATE
B 35mA 11 &

32k, RE. CMOSIEA & O 4miR % & MAX9969 I it
T MERES . . 45 O S = 8m3s T
B

#r i WK zh g
YK Bhankin AL — N REZ R MR, FTEFDHV_. DLV_
HDTV_=AHEZ —1ER A . 1% P U iy m i i A

DATA_. RCV_PARAMEA# I TMSEL (8 1) #EA745 .
A28 25 2 o 2 o A A BB L AR SR 2 7R DU P 4
R EATIERE . AR Z B B R E R 100% 9K B #F
R (B % M T AEFE I Driver Large-Signal Response
i £%) .

DUT_ A 75 2% v it it F1 v BELBE X 2 ) v il e e, ]
MR (WE2ME D). SHEEXT, BA T
FLBE . R A RCV_AIE 2045 i i TMSEL . LLEAK ¥ il
. AT, DUT_MIRE R E0 R 3VHEEL
EI/NT 3pA, AT SR RE 08 B ER A5 5 AR s L

PHEPE, MRS A LS, BAh, oL it B ar ik AN, DUT_HRE RS —HBEZE15ALT, [F5RER
PN E B 1) 4 FR A O B . X BB T RE AT R S e D e e . WE2AMTESH MM HE, LLEAKH .
HLBAR 53 ST R - IR 55 1L BEL BRI h S0Q. £ 45Q % 510 Bl A 9
ANFHEEME, HS) KA.
HIGH-SPEED : REFERENCE
INPUTS INPUTS
o —— M A
3 oy 0 MAX9969
L oy ——a TT—o—{ SLEWRATE Ly 500
! |_1‘ | \'\oﬁ/o-/\/\/\/ DUT_
A i 1 — -
DATA_ —
RCV_
| R =
i ', J
b CPHV_ >—N—<'
CLAMPS \/
COMPARATORS
CPLV_ — ——— >t - AND
& 3 3 = ACTIVE LOAD
= =
MODE 4/

B2, Hi sl e

24
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iEE. EINFE. 1200Mbps ATE
Ikzhss/tb gy, A 35mMA I EL

#3a. [b&e5&84E, CDIFF =0

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 #Z4E, CDIFF = 1
(term mode) DUT1 > DUT2 | DUT_>CLV_| CL_,NCL_ | CH_,NCH_
X , 0 0 ngh-lmp;?dha;ce mode 0 0 0 0
(high-2) 0 1 1 0
X X X 1 Low-leakage mode 1 0 0 1
N 1 1 1 1
x2. EEREFZE
sc1 sCo DRIVER SLEW RATE (%) tt&w
0 0 100 MAX9969 1) & — />3 18 B & A 0 /> Sz 019 e 2 LA
0 1 75 AR AR — M AN FEZZEDUT_, 5 — 1A%
1 0 50 BECHV_Si#CLV_ (3% ZWFERER]). N3 3a 2 3b fir
1 1 25 N, HERCE T O AR s R R

FEHT BB B
230 T I B O e BEL SR IR, O B R R AR L (R EP A
K L) DARR S DUT_ b B9 FL s 4 o] S 5t . 35 0 P Bk
7] 7 3¢ 22 K FELIAL % o b i L 9 AR . PR R BN TmA
V7 FELIAL F) A s P b AT M o (8 R A1 42 3 CPHV _
ANCPLV _ it & 7 (o7 i s . 5 107 FEL % (S FE B 3l e 40 v P
RIS AR (BI2). SEBLBE G, 7 B 4 0L fL ST
L5 T B 9 B /N R DUT_HLIE . e AR 4o L TR Bk
THAER, FERELRSE. WRAFEMHL, ¥
5 A P P 38 R U P A DUT_ B IR R 9 0.7V LSR5
BAMABDUT_m, o kAR 37 F % A 9% £ 5 T A

RZ.

MAXIMN

e B AR 22 00 R AR AR T Bk fn th 454, IRB S 5 %
OB O . S BURT N AR EE P, TE P
AN Z AU — A~ 8SmA FLG IR (&]3). AT i Y ity 42 FRLBH
R BRI A Voco - XTI A 3G 12 L BEL 19 £
e, WIRNEEEVeco » HIMAFTFRRSMFRM . X L
TU(E 2 SO A L PH 2 2 22 i s E AR B ) B R R . AR
B Absolute Maximum Ratings i &4, AT RLEE AR
[FARC B A5 M. X T BA MmN & , 1E#%Veco 2
R Vot s . A #5142 AR FR(E R 400mVp_p Y E 1
H150€ Y5 2 ity T i FL B

ey L AR AT G & OV LVDS MU B 2243 DUT 5582l e
2R A, CDIFF B AL, P30 18 7Y 1w v L 3285 A B
2 DUT_Hi .

25
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IKzhgs/tb 8RS, B 35mA T

FROM DUT_
OTHER CHANNEL

COIFF MAXIMN
L | MAX9969
o] K CH_
CHV_ —a
DUT_ —|
0—\ y NCH_
|

8mA

! OPTIONAL —— Voco_

4x50Q

CL_

_\ NCL_

B3, Hogeaw L e IT # fr il

BRE
AR G A TR A AB SR R AR IR . — A4
ol e vh g M — > TARERT (S DREREIE) AL B
¥4 ALDH_FILDL_, 43 5I7E0 % 35mA o [l P ga F i
B AR . AU A COM_ I B i % b %
Mk . AR AMXDUTIS - i MAX9969
{14 FEL AR IR L, 17T 9 A MA X 9969 ) FEL L ik Ay T
B . 5% B JR A H B A L, MAX9969 19 AB 2K it
TR SRR
s B RGUR Y (1K) HUIRLFE Vpur > Veow B, fn#&DUT.
PR BRI () BITE Vpur < Veom W, fm#kDUT.

11 2= 43 A LDEN_ DA K 4% =~ 1 24 (LDDIS #ILLEAK)
X AR BETE W] (R4). M AEMEESE, PIAERIR A A
LR R AR, MR, DR R 5
2, ZRERNPGRTES (3% WFEER). LLEAKH
fEk B R EE R, e FLDEN._ . ® 215
BIESH MM, LLEAK&RY .

26

R4 RERENE

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

LDDIS

FE— S BB P, AR AR O B R B S
RCV_) WERESIS, [HILES FIOK3h 7K 2 e 712K,
R ZIRK . Toie LDEN_ Wik % (#4), LDDISAE 5 #5n]
Vet

GS#HA

GS i A Fe 1 d FHMAXS631 5 MAX 5734 B HL P 1% B DACXT
MAX9969 WA IR Tz . HRBhaF. HLBCAS AT A7 B dE 17
Gatei E. RE A DACH Tl %l Vos it iTmE, X
TAHBEALETT S, MAX9969 Y A I 5 AJH B 1 iX
Tl & 50 . GS EDACHT# AR # S %05 . (Vipp, -
Vgs) BL+10mA/VE) R B IR BT . (Vipa - Vas)
PA-10mA/V B bt 28 % B R A FLIR -
HAEGS A f BT 445 8V (O HLFE VS, DHV_. DLV_.
DTV_. CPHV_. CPLV_FICOM_5& R GS#4TMM & - GS
RAEABAGET, HRIELIR RN R E, BITR:

VCC > 9.5V + MaX(VGs)

VEE = -4.5V + Min(Vgg)

RittimEz, LLEAK

T ER AT O LLEAK 07, 83 F FIRST n] f# MAX9969
HEAAE AR 2 (2% Electrical Characteristics). LLEAK &
frmE, PCACER L RRAR, JF B A8 Ok s . 5 A0 HL B A
AR B AORTE E W 4k g, Ba] Oy (6 ik
fTIDDQAMPMUM & . X THA~iE, LLEAK R h 4
wWHE.

MAXIMN
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Ikzhss/tb gy, A 35mMA I EL

SCLK

T SHIFT REGISTER

o Lofifefafele]e]r]

T ENABLE

FF FIF
D Q D 0

ENABLE ENABLE

SET SET

RST
vip
| au ) FIF F/F

T

— [f

Ne-4 [ a Ne-4 [y a
N eLe N eweie
5 A1 r 5 1
20k + \ \/
THR ANN— Vi =125V LDDIS, LLEAK LDDIS, LLEAK
TMSEL, TMSEL,
CDIFF, CDIFF,
XN SC0, SC1 SC0, SC1

MAX9969

CHANNEL 1 MODE BITS CHANNEL 2 MODE BITS

4. #r

UDUT_HEEESWS), M LLEAK &K, it H
T2 R (B B4 IR 1 E H TAE T RLE AR #I{E . Electrical

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

O A

CMOS FE 25 53 478 1 15 HIMAX9969 [ TAE R, (LIl 4 il
£5). WESHRA, BEIEE A — 80 FE L F AT 4R
(MSBFERT), HHECSAR N & BT BiAF % 2% . BiA7 4%
S U5 | VK B 2% A A 1R R 6 R I . Sk H AL AT
B R AN Hrp — AU A A8 g, BiRH Do
M D7 . CDIFF = 16, 5D6. D73, #hilfilE4h
Tk ADATA_FIRCV_— &4 M A EE R e, Wkl
MF2fr7~. RSTHIA WA EIE R B LLEAK = 1, 5#
L B NG (9= W = T S V7 N7 =1 PR w2
TEVee M VEpfaZ Z 1, RSTF R FHEKHT-.

B4 il A THR Al Tt B A B F TR, R
5209V CMOS i HL 421 . THREZW, &4
RE NEBEEMER L2SVITIREE, FH52.5VE33VEZHE
A .

5 MAX9967 #2514
MAX9969 5 MAX9967 5| 3%, e HARDMZER .
o MAX9969 3% A PMU fil /46 it
o il A B R A ) AR
o MAXO9967 4 5 5 i 1 340 45 ShH AR 5 i L
o RIEMERATE 51

—»| fCH |a—

SCLK

—»| lcsso |[w—

—» ipH |E—
—» Ips [E-—

l— foswH —

DIN >< D6 D5

DD N ED.

A5, #OnF
M AXXIV
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XEE
gk zﬁﬁ#/tkifcﬁ#,

K5 BAHFFHRIIAE

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 O for normal operation. See Table 4.

”/-M
MAX9969 #£ (L5 f # 15 5 TEMP, E%mmféz‘jzwo C

{EIHFE. 1200Mbps ATE
B 35mA 11 &

k5 BARN VIS, Electrical Characteristics 45 H
TR AT LA T B A OmA B B T RE A O
2 U5 TR R AR IR B 35mA , Vpyr 40T LS
(-1.5VE+6.5V) BOMRBRME, I B A8 A i i B i 42 0
i, DhFEfR K. TEXLLMT, B Ih#e (AN EiE) N:

IR DUT_ P H
Pp = (Vpur_ - VEg) x Isource
IRDUT MR A FLIL:
Pp = (Vce - Vpur) x Isink

BUVpur > Veom B, DUT_MEH (%) BT i% B AVHGT.
MR I NDUT_JFG, WA REMRISMI. JEHE (1K)
MR IR, ik Vep. ABZES 73R 45 M ir ik & 00Tk A B3
KKBEAE.

B Vpur < Veow B, DUT_TRA (F) ATk &R B . H
MM Ve iR, MAWHEI (F) BRI, ZREHF

G, FIXDUT_. ABE& A (8 i 152 B A U H3 HL I R K

K.

%%ﬁh’é#ﬁﬁ’]ﬂ‘ ojc RAE, K& R1°C/WE2C/W. K
I A BN R AR R B I T T v 8 ) R T &

TELUT 60 T P A s R S D #E -

L4 VCC = +10.5V

e Vgg = -5.25V

o FIAMHIE: Isource = Isng = 35mA

o MEAERE
° VDUT7 =-1.5V
o VCOM = +0.5V

FEX BERR PR 25 AR, BRI N 3.OW, RRME N
4.4W . ANSRAE X B8 5 1R R R REHE R R T DU 2

(343K) It 5 SRR FRAE M 3.33V Y FEL IR . b3 H R R D) IR, (A Ao PR o) 67 28 L P IAT 28 A A/
10mV/°C 19 H 3¢ B A5 1L FEITL IR
B BREIEED

TETE AR T, MAXOO695E B 57 Fi &5 £ 58 If: 51 3 10 FHO.01pFHASE T A Ve Fl Ve RIRHT A SN, X 4
BEAHTHA. BEARS VSR, LaErs  HRBENE D 0nFIORA R AT
VR 80 HEA TR AL 2. R EE

TRANSISTOR COUNT: 5284

PROCESS: Bipolar
28 MNAXI/V
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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] DATAT
Voo [ 4] [ 72 ] TROV1
GND[ 5 | [ 71 ] NRCV1
N.C.[6 | [ 70 ] ROV
puT1[ 7 | [ 69 ] TLDEN
NC.[8 ] [ 68 ] NLDENT
Vee [ 9] [ 67 ] LDENT
GND [10 ] [ 66 ] Vec
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?
\
I 1 e 1 e o  E O
e FEE R
MAXIMN 29
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ODD LEAD SIDES
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I0P VIEW BOTTOM VIEW ——
DETAIL “A”
EVEN LEAD SIDES
0- MIN.
ATUM 0087020 R,
A2 SLAPE
[l | BT ) z ___?_J
Al J R. 0.08 MIN.—/ [0.25]
028 WL —| 0-7° GAGE PLANE
A B
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TITLE

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
ASME Y14.5M-19

2N\ DATUM PLANE |;|T;| LOCATED AT MOLD PARTING LINE
AND_COINCIDENT WITH_LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.
& 10 BE DETERMINED AT
@ S WHER DS EXIT
PLASTIC BODY AT DATUM PLANE
A\ 70 BE DETERMINED AT SEATING PLANE E )
AN g}yensms D1 AND E1 DO NOT INCLUDE MOLD
ON D1 AND E1 DIMENSIONS

6. "N" IS THE TOTAL NUMBER OF TERMINALS.

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
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
Omm OF THE NOMINAL DIE PAD SIZE.

OTRUSION.  ALLOWABLE MOLD PROTRUSION IS 0.254mm

AN TI-%DIMENSIONS TO BE DETERMINED AT DATUM PLANE

s COMMON DIMENSIONS
: 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

MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON

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

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

/V /1 X1 /VI

PROPRIETARY INFORMATION

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

APPROVAL [DOCUMENT CONTROL NO
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