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Dual Comparator/Terminator with
Cable-Droop Compensation

General Description

The MAX9955 high-speed, dual comparator/terminator
IC includes a dual comparator and a terminator for
each channel. The dual comparator features program-
mable cable-droop compensation at its input and offers
low dispersion (timing variation) over a wide variety of
input conditions, programmable hysteresis, and differ-
ential outputs. The terminator provides a 50Q buffered
termination to a programmed level. The MAX9955 com-
parator operating range is -1.1V to +3.6V, and the ter-
minator operating range is -1.0V to +3.5V.

The MAX9955 comparator provides high-speed, open-
collector outputs with internal 50Q termination resistors
that are compatible with doubly terminated 0.4Vp-p
(typ) CML. These features significantly reduce the dis-
crete component count on the circuit board.

The MAX9955 power dissipation is only 800mW per
channel under static conditions and 850mW per chan-
nel at 2Gbps toggling conditions. The device is avail-
able in a 64-pin, 10mm x 10mm body and 0.5mm pitch
TQFP. A 5mm x 5mm exposed die paddle on the top of
the package facilitates efficient heat removal. The
device is specified to operate with an internal die tem-
perature of +50°C to +90°C, and features a die temper-
ature monitor output.

Applications

High-Performance Memory Automated Test
Equipment (DDR3, GDDR3, GDDR4)

High-Performance SOC Automated Test
Equipment

Selector Guide and Typical Operating Circuit located at
end of data sheet.

MAXIM

Features

Cable-Droop Compensation
55ps Input Equivalent Rise/Fall Time
190ps Minimum Pulse Width

Low Power Dissipation
850mW per Channel at 2Gbps (typ)

Low Timing Dispersion

* &

Integrated Terminator

<&

Comparator Hysteresis Control from 0 to 10mV

Ordering Information

TEMP PIN- PKG
RANGE PACKAGE CODE

MAX9955BDCCB  0°C to +70°C 64 TQFP-IDP* C64E-4R

*IDP = Inverted die paddle (exposed paddle on top of device).
Note: Device is available in both leaded and lead-free packaging.
Specify lead free by adding a + symbol at the end of part number
when ordering.

PART

Pin Configuration

TOP VIEW - - = — =

S 82 8482832 83 ww2

P FFE FF R EE EEFEFF
GND [1] ° [48]GND
vee [2] (47 Vecont
DUTH 3] [46 ] CH1
Vee (4] [ 45 ] NCH1
Vee [5] [44] Vecowt
GND 6 | [43] NCL1
v [7] [#2]cu
ovL [g] I/IXXIMN GND
RST 9] MAX9955 GND
TEMP [0 | [39]cL2
Ve (11 [38]NOL2
vee (1] [37] Vecor
Vee (13 ] 36 ] NCH2
DUT2 (14| [35] CH2
Ve (15 ] [34] Vecore
GND 16 | [33] GND

R

2 gy Y Sy YgNS gHES

5 "BE33-°£888775

TQFP-IDP

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

ABSOLUTE MAXIMUM RATINGS

VCC IO GND ..o -0.3V to +8V
VEETO GND....ooviii e -6V to +0.3V
................................................................ -0.3Vto +14V
...-0.3Vto +4.1V

.................... -2V to +4.5V

e -0.3Vto (Vcco__ + 2V)

VeCco. 10 GND oo -0.3Vto +4.1V
OVLIO GND ..o -0.3Vto (VL + 0.3V)
OVL CUIMENL ... +10mA
RSTHOGND ..o -0.3V to +5V
DTV_, CHV_, CLV_to GND .........cooviiiiiiiiiiicce -2V to +4.5V
CHV_ or CLV_to DUT_..iiiiiiiieeee e +5V

COS_, COL_tOGND ....c..oiiiiiiiiieceieeee -0.3Vto +4.1V
HYS_ CUIeNt .. +1mA
All Other Pins to GND (VEE - 0.3V) to (Vce + 0.3V)

TEMP Current......coooveioiie e, -0.5mA to +20mA
DUT_ CUITENE. ..t +80mA
DUT_ Short Circuit to -1.0Vt0 +3.5V.....cccccovviiiiinnn Continuous
Continuous Power Dissipation (Ta = +70°C)

MAX9955 (derate 125mW/°C above +70°C)................... 10W*
Storage Temperature Range ..........cc.ccooeveeen. -65°C to +150°C
Junction Temperature ..........cccocceevviiiiiiiiiii +125°C
Lead Temperature (soldering, 10S) ........ccocevviiiieeiiineennn, +300°C

*Dissipation wattage value is based on still air with no heat sink. Actual maximum power dissipation is a function of heat extraction tech-

nique 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
(Veec =7V, VEE = -5V, VL = 3.3V, Vcco

= 3.3V, VcHv_ = VcLv_ = 0, VpTv_ = 0.5V, Vcos_ = VcoL_ = 0, HYS_ = unconnected, Ty =

+70°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS

POWER SUPPLIES

Positive Supply Vce 6.75 7.0 7.50 \

Negative Supply VEE -5.50 -5.0 -4.75 \

Positive Supply Current lcc RL > 10MQ (Note 2) 102 112 121 mA

Negative Supply Current IEE RL = 10MQ (Note 2) 150 162 174 mA
RL = 10MQ 1.6 1.8

Power Dissipation (Note 2) PD VpuT_ = 0to 2V at 2Gbps, VpTy_ = 1V 17 W
(Note 3) '

DUT_ CHARACTERISTICS

Operating Voltage Range Vput (Note 4) -1.1 +3.5 \
1GHz -24

Input Return Loss (Note 5) dB
2GHz -20

Bﬁrﬁtaﬁeﬁﬁ’;ﬂeiﬁf);t;ﬁ'me VbuT = 010 1V, tR = tF = 150ps (Note 6) 6.0 %

LEVEL PROGRAMMING INPUTS (DTV_, CHV_, CLV_, COS_, COL_)

Input Bias Current IBIAS +25 pA

Settling Time To 0.1% of full-scale change (Note 5) 1 us

SINGLE-ENDED CONTROL INPUT (RST)

Input High Voltage VIH 1.65 3.50 \

Input Low Voltage ViL -0.10 +0.85 V

Input Bias Current IB +25 pA

SINGLE-ENDED OUTPUT (OVL)

Digital Supply VL 3.0 3.3 3.6 \

MAXIM




Dual Comparator/Terminator with
Cable-Droop Compensation

ELECTRICAL CHARACTERISTICS (continued)
(Mcc =7V, VEE = -5V, VL = 3.3V, Vcco_ _ =3.3V, VcHv_ = VoLv_ = 0, VpTy_ = 0.5V, Vcos_ = VcoL_ = 0, HYS_ = unconnected, Ty =

+70°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Digital Supply Current I RovL = open 0.5 1 2.0 mA
Output High Voltage VL-04 VL V
Output Low Voltage 0 0.4 \
Rise and Fall Time CL = 20pF 3.6 ns
Overcurrent Detect Threshold +50 +80 mA
TEMPERATURE MONITOR (TEMP)
Nominal Voltage Ty = +70°C, RL > 10MQ (Note 8) 3.30 3.52 3.75 \
Temperature Coefficient +10 mV/°C
Output Resistance ITEMP = OuA, 10pA 18 24 30 kQ
COMPARATORS (Note 9)
DC CHARACTERISTICS
Input Voltage Range VIN -1.1 +3.6 \
Differential Input Voltage VDIFF +4.7 V
Vput_ = 1.5V, COS =0V, COL = 0V +20
Offset Voltage Vos mV
Vput_ = 1.5V, COS = 3.3V, COL = 3.3V +20
gg‘zfiit(—:\i/;)rllttage Temperature +50 UV/C
Common-Mode Rejection Ratio CMRR | Vpurt_=-1.1V, +3.6V (Note 10) +0.3 +3.0 mV/V
Linearity Error VpuTt_ =-1.1V, +1V, +3.6V (Note 11) +15 mV
Power-Supply Rejection Ratio PSRR Vput_ = 1.5V (Note 12) +0.3 +3.0 mvV/V
Gain 360 VIV
HYSTERESIS
Hysteresis Range RHys = open, 2kQ (Note 13) 0 10 mV
RHys = open 1.0
Input Hysteresis RHvs = 3.3k 25 mv
RHYs = 2.7kQ 6.5
RHys = 2.4kQ 9.5
Hysteresis Setting Accuracy RHys = 3.0kQ (5mV setting) +2 mV
AC CHARACTERISTICS (Note 14)
'F”a"ﬂ“%':nqe“'va'e“t Rise and R = tF = 60ps, 20% to 80% (Note 7) 55 90 ps
Minimum Pulse Width tPw(MIN) | tR = tF = 80ps, (Notes 7, 15) 190 250 ps
Prop Delay tPDL (Note 7) 0.35 0.5 0.65 ns
Er;);fizgity Temperature 405 0s/°C
E(r)(\)/s)/'—[')iglr?y Match, High/Low vs. (Note 7) 45 +20 oS
\I;ri?hpi)nD;elli{(%aetch, Comparators (Note 16) 45 ps

MAXIM 3
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MAX9955

Dual Comparator/Terminator with

Cable-Droop Compensation

ELECTRICAL CHARACTERISTICS (continued)

(Vcc =7V, VEE = -5V, VI = 3.3V, Vcco

= 3.3V, VcHv_ = VoLv_ = 0, VpTv_ = 0.5V, Vcos_ = VcoL_ = 0, HYS_ = unconnected, Ty =

+70°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VcHv_ = VcLy = 0to 2V, relative to 0.5V +2 +10

Prop Delay Dispersion vs. S

Common Mode (Notes 7, 17) VCHV_ =VcLv_=-1.1Vto +3.6V, +15 +25 P
relative to 0.5V
VcHv_ = VcLy =0.1Vto 0.9V,

; VpuT_ = 1Vp-p, tR = tF = 150ps,
{e) 0,

Waveform Tracking, 10% to 90% 10% to 90% relative to timing at 50% point =10 35 ps
(Note 7)
VpuT_ = 1Vp-p, 0.5ns to 24.5ns pulse
width, relative to 12.5ns pulse width, +10 +20

Prop Delay Dispersion vs. R = tF = 80ps os

Pulse Width (Note 7) VpuT_ = 1Vp.p, 0.2ns to 24.8ns pulse
width, relative to 12.5ns pulse width, +15 +25
tR = tF = 80ps

Prop Delay Dispersion vs. VpuT_ = 1Vp-p, 2V/ns to 6V/ns slew rate, +15 +35 S

Slew Rate relative to 4V/ns slew rate (Note 7) - - P
Vcos_=VcoL_=0 0
Y =0,V =3.3V 20

Peaking cos. coL_ %
Vcos_ =3.3V,VcoL =0 20
Vcos_ = VcoL_ = 3.3V (Note 7) 20 40

Input Voltage Range COS_, COL _ (Note 7) 0 3.3 \

LOGIC OUTPUTS (CH_, NCH_, CL_, NCL )

Vcco_ _ Voltage Range Vvcco_ _ 1.0 3.6 Vv
Vcco_ _ Current lvcco_ _ 70 mA
i _ _ _ _ Vcco__ Veco__ Veco_

Output High Voltage VoH IcH-=INCH_=lcL_=INnCL_=0 201 2003 +002 v
Output Low Voltage VoL IcH_=INCH_=lcL_=IncL_=0 V?%OB__ vV
Output Voltage Swing IcH_=INCH_=lcL_=INcL_=0 750 800 850 mV

Internal Output Termination Single-ended measurement from Vcco_

Resistor RTERM | {6 CH_, NCH_, CL_, NCL_ 48 50 52 Q
Differential Rise and Fall Times tR, tF 20% to 80% 90 ps
TERMINATOR

DC CHARACTERISTICS (RL > 10MQ)

DTV_ Voltage Range VDTV_ (Note 4) -1.0 +3.5 \Y
Offset Voltage Vos Vptv_ = 1.25V +20 mV
Offsef[-\./oltage Temperature +50 UV/C
Coefficient

Gain Ay VpTv_=0and 2V 0.997 1.003 VIV
4 AKXV




Dual Comparator/Terminator with
Cable-Droop Compensation

ELECTRICAL CHARACTERISTICS (continued)
(Mcc =7V, VEE = -5V, VL = 3.3V, Vcco_ _ =3.3V, VcHv_ = VcLv_ = 0, VpTy_ = 0.5V, Vcos_ = VcoL_ = 0, HYS_ = unconnected, Ty =

+70°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Gain Temperature Coefficient -20 ppm/°C
Linearity Error Vptv_ = -1V, +1V, +3.5V (Note 11) +15 mV
Power-Supply Rejection Ratio PSRR Vprtv_ = 1.5V (Note 12) +18 mV/V
. VpTv_ = 1.25V, IpyT_ = 8mMA,
DC Output Resistance Rput_ AIDUT. = +2.5mA (Note 18) 48 50 52 Q
VpTv_ = 1.25V, IpuT_ = £1TmMA, £8mA, 03 ’
AlpuT_ = +2.5mA ’
DC Output Resistance Variation Q
VpTv_ = 1.25V, IpuT_ = £ 1TMA, £8mA, 0.8 >
£15mA, £40mA, AlpyT_ = £2.5mA ‘

Note 1: All minimum and maximum values are tested at nominal supply voltages and Ty = +70°C with an accuracy of £15°C,
unless otherwise noted. Rise and fall times are measured using 10% and 90% points, unless otherwise noted.

Note 2: Total for dual device.

Note 3: Does not include above ground internal dissipation of the comparator outputs. Additional power dissipation is typically
(64mA x Vvcco_ ).

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

Note 5: Based on simulation results only.

Note 6: Output return loss by time domain reflectometry (%) = 100 x (reflection amplitude / drive amplitude). See Figure 1.

! -2
RE;;I;HDN

AMPLITUDE

DRIVE
AMPLITUDE

Figure 1. TDR Return Loss

Note 7: Guaranteed by design and characterization. Not production tested.

Note 8: Verified at wafer sort.

Note 9: With the exception of offset and gain/CMRR tests, reference input values are calibrated for offset and gain.

Note 10: Change in offset voltage over the input range.

Note 11: Relative to straight line between 0 and 2V.

Note 12: Change in offset voltage with power supplies independently set to their minimum and maximum values.

Note 13: Minimum specification not tested. Under the condition RHys = open, the circuit is designed to have no hysteresis.

Note 14: Unless otherwise noted, all comparator AC characteristics are measured at 40MHz, Vput_ = 0to +1V, VCHv_ = VCLV_ =
+0.5V, tRr = tF = 150ps, Zs = 50Q, VpTv_ = +0.5V. Comparator outputs are terminated with 50Q to 1.25V and Vcco_ =
2.5V. Measured from VpuT_ crossing calibrated CHV_/CLV_ threshold to crossing point of differential outputs.

Note 15: 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 16: Rising edge to rising edge or falling edge to falling edge.

Note 17: Vpyt_ = 1Vp-p. Overdrive = 500mV.

Note 18: Nominal target value is 50Q. Contact factory for alternate trim selections within the 45Q to 51Q range.

MAXIM 5
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MAX9955

Dual Comparator/Terminator with

Cable-Droop Compensation

(Ty = +70°C, unless otherwise noted.)
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Typical Operating Characteristics
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Dual Comparator/Terminator with
Cable-Droop Compensation

Typical Operating Characteristics (continued)

(Ty = +70°C, unless otherwise noted.)
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

(Ty = +70°C, unless otherwise noted.)

Typical Operating Characteristics (continued)
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Dual Comparator/Terminator with
Cable-Droop Compensation

Typical Operating Characteristics (continued)

(Ty = +70°C, unless otherwise noted.)

NEGATIVE SUPPLY CURRENT POSITIVE SUPPLY CURRENT NEGATIVE SUPPLY CURRENT
vs. TEMPERATURE vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
176 8 122 g 178 3
s g 120 : 176 :
172 E 18 2 174 E:
170 172
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z 16 ——— £ [ i -
16 R — S 166 —~—
162 110 164 —
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158 160
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5 55 60 65 70 75 80 8 90 675 690 705 720 735 750 55 -54 -53 5.2 -51 -5.0 -4.9 -4.8 -4.7 -4.6 -45
TEMPERATURE (°C) Vee (V) Ve (V)
Pin Description
PIN NAME FUNCTION
1,6, 16, 17,
28, 32, 33, )
40, 41, 48, GND Ground Connection
49, 53, 64
2,5,12, 15,
18, 23, 29, Vce Positive Power-Supply Input
52, 58, 63
3 DUTH Channel 1 Device-Under-Test Input. Combined input for comparator and terminator.
4,11, 13,
19, 24, 30, .
31,50 51, VEE Negative Power-Supply Input
57,62
7 VL Logic Power-Supply Input. Sets the VoH level for OVL.
8 OVL Overcurrent Flag Output. OVL goes high when the terminator buffer of channel 1 or 2 exceeds the
current limit.
9 RST Reset Input. Resets the OVL flag to low and closes the buffer output switch.
10 TEMP Temperature Monitor Output
14 DuT2 Channel 2 Device-Under-Test Input. Combined input for comparator and terminator.
20 DTV2 Channel 2 Terminator Reference Input
21 CHV2 Channel 2 High Comparator Reference Input
22 CLv2 Channel 2 Low Comparator Reference Input
25 HYS2 Channel 2 Hysteresis Input
26 COSs2 Channel 2 Short-Duration Cable-Droop Compensation Input

MAXIM 9
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

Pin Description (continued)

PIN NAME FUNCTION
27 CcoL2 Channel 2 Long-Duration Cable-Droop Compensation Input
34 v Channel 2 High Comparator Collector Voltage Input. Voltage input for channel 2 high comparator output
CCOH2 | termination resistors. Provides pullup voltage and current for the output termination resistors.
35 CH2 Channel 2 High Comparator Positive Output
36 NCH2 Channel 2 High Comparator Negative Output
Channel 2 Low Comparator Collector Voltage Input. Voltage input for channel 2 low comparator output
37 VecoL2 N . . - .
termination resistors. Provides pullup voltage and current for the output termination resistors.
38 NCL2 Channel 2 Low Comparator Negative Output
39 CL2 Channel 2 Low Comparator Positive Output
42 CL1 Channel 1 Low Comparator Positive Output
43 NCL1 Channel 1 Low Comparator Negative Output
Channel 1 Low Comparator Collector Voltage Input. Voltage input for channel 1 low comparator output
44 VeeoL o . A . .
termination resistors. Provides pullup voltage and current for the output termination resistors.
45 NCHA1 Channel 1 High Comparator Negative Output
46 CH1 Channel 1 High Comparator Positive Output
Channel 1 High Comparator Collector Voltage Input. Voltage input for channel 1 high comparator output
47 VCCOH1 N . . - .
termination resistors. Provides pullup voltage and current for the output termination resistors.
54 COLA1 Channel 1 Long-Duration Cable-Droop Compensation Input
55 COSsH Channel 1 Short-Duration Cable-Droop Compensation Input
56 HYSH Channel 1 Hysteresis Input
59 CLV1 Channel 1 Low Comparator Reference Input
60 CHV1 Channel 1 High Comparator Reference Input
61 DTVA Channel 1 Terminator Reference Input
. Ep Exposed Paddle. Exposed paddle is used for heat removal. EP is internally connected to VEg. Connect

EP to VEg or leave unconnected.
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Dual Comparator/Terminator with
Cable-Droop Compensation

Detailed Description

The MAX9955 high-speed, dual comparator/terminator
IC includes a dual comparator and a terminator for
each channel. The dual comparator provides low dis-
persion (timing variation) over a wide variety of input
conditions, programmable cable-droop compensation,
programmable hysteresis, and differential outputs. The
terminator provides a 50Q buffered termination to a
programmed level. The MAX9955 comparator operat-

ing range is -1.1V to +3.6V, and the terminator operat-
ing range is -1.0V to +3.5V.

The MAX9955 comparator provides high-speed open-
collector outputs with internal 50Q termination resistors
that are compatible with doubly terminated 0.4Vp-p
(typ) CML. These features significantly reduce the dis-
crete component count on the circuit board and
improve circuit performance. Figure 2 shows a func-
tional diagram of the MAX9955.

COMMON TO BOTH CHANNELS l«— Ve
€— Ve
Q «— GN\D
N AKX/ L TEMP
MAX9955
RST 0ﬁ N oL
O ;/
FROM OTHER T0 OTHER
CHANNEL CHANNEL
: 500
DTV_ BUFFER A\\ AN\ DUT_
CHV_
CH_
COMPARATORS
NCH_
1Q 2x50Q +
VeCoH_ —M
A4 1 CABLE-DROOP
HYS_ A * COMPENSATION
VecoL —4/%/\/—1—/\/\/\/— C0S.
1Q 2x50Q i coL_
CL_
NCL_ g\
CLV_
ONE OF TWO IDENTICAL CHANNELS SHOWN

Figure 2. Functional Diagram

MAXIM
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

Buffer Termination and OVL

The MAX9955 provides a 50Q series termination to the
DTV_ buffer output. The nominal terminator resistance
is 50Q. Contact factory for alternate trim selections
within the 45Q to 51Q range.

Buffer output current is monitored and limited to £50mA
(min). The buffer output switch opens and OVL latches
high when the output current exceeds £50mA. Asserting
RST closes the buffer output switch and resets OVL. The
single RST input controls both channels.

Comparators

differential outputs are open collector to ease interfac-
ing with a wide variety of logic families. Internal termi-
nation resistors switch a 16mA current source between
the two outputs (Figure 3). The termination resistors
connect the outputs to voltage termination inputs
VccoH_ and VecoL_. Connect the termination inputs to
the desired VoH voltage. Each output provides a nomi-
nal 800mVp-p swing and 50Q source termination. If an
additional external 50Q destination termination is used
to double-terminate the line, the nominal 800mV swing
is halved.

Table 1. Comparator Logic

The MAX9955 provides two independent high-speed
comparators for each channel. Each comparator pro- DUT_>CHV_ | DUT_>CLV_ | CL_,NCL_ | CH_, NCH_
vides one input connected internally to DUT_ and the 0 0 0 0
other input connected to either CHV_ or CLV_ (see 0 1 1 0
Figure 2). Comparator outputs are a logical result of the 1 0 0 1
input conditions, as indicated in Table 1. The comparator ] ] ] ”
/N AKX
MAX9955
CHV_
CH_
CABLE-DROOP °
DuT_ COMPENSATION }_\ , ’\“/CH‘
—— VVV 1 VCCOH_
-—
COL_ — tomAN/ | AVAVAY, e
Cos_ - 4x50Q
m
0_@7 VWV 1Q
HYS_ Ve — VVNV——"\/\V\\——— Veoo
+
CLV_ — NCL_
Figure 3. Comparator Functional Diagram
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Dual Comparator/Terminator with
Cable-Droop Compensation

Cable-Droop Compensation
The comparator inputs incorporate cable-droop com-
pensation. At high frequencies, cable loss degrades the
comparator input waveform at DUT_. The cable-droop
circuit compensates this loss by adding two peaking sin-
gle time-constant decaying waveforms to the DUT_
waveform. In the frequency domain, the DUT_ function is
multiplied by two zero-pole pairs (see Figure 4). Analog
voltage inputs COS_ and COL_ control the peaking
amplitude. The time constants are fixed. COS_ varies the
amplitude of the high-frequency boost; its time constant
is 50ps (typ). COL_ varies the amplitude of the low-fre-
quency boost; its time constant is 1.5ns (typ). See the
Typical Operating Characteristics for peaking versus
COS_ and COL_ voltages. Connect COS_ and COL_ to
GND if compensation is not required.

/NAXIM
MAX9955

TRANSMISSION COMPARATOR
LOSS DROOP | cH
COMPENSATION -

DUT_
e CIRCUITS — NCH_
\ / | |
[ [
C0S_  COL_
I A e

Figure 4. Cable-Droop Compensation

DuT

MAXIM

Hysteresis
The comparator function incorporates hysteresis.
Hysteresis rejects noise and prevents oscillations on
low-slew-rate input signals. External resistors control
hysteresis levels. With HYS_ unconnected, the pro-
grammed hysteresis is OmV (min). Connect an external
resistor between HYS_ and GND to program nonzero
hysteresis. See the Typical Operating Characteristics
for resistance values.

Temperature Monitor

The MAX9955 supplies a temperature output signal,
TEMP, that asserts a 3.52V nominal output voltage at
+70°C (343K) die temperature. The output voltage
changes proportionally with temperature at 10mV/°C.

Power-Supply Considerations

Bypass power supply pins Vcc and VEE with 0.01uF
capacitors to GND at the device, and use bulk bypass-
ing of at least 10uF on each supply. Bypass Vcco_ _
and V[ with 0.01pF at the device.

Chip Information
TRANSISTOR COUNT: 2297
PROCESS: Bipolar
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

Typical Operating Circuit

MAXIMV

MAX9957*
DHV
DTV INPUT | | WAVE DUT

MUX SHAPING
DLV
DOVS DDR3
MEMORY
DOVL
ONE OF TWO CHANNELS SHOWN /0

MAXIM

MAX9955
DTV AMA DuT
CHV ’
af 4]
NCH
1 +

DROOP | |
COMPENSATION
O] *
“&z
oLy _I
c0S
coL
ONE OF TWO CHANNELS SHOWN *FUTURE PRODUCT.

Selector Guide

COMPARATOR OUTPUT HEAT
PART RANGE TERMINATION EXTRACTION
MAX9955BDCCB -1.1V to +3.6V 50Q to Vcco- — Top
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Dual Comparator/Terminator with
Cable-Droop Compensation

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

64L TQFP.EPS

0P VIEW BOTTOM VIEW

I M1

L
EXPOSED PAD
ARAARARAARATAANA

' N %
Al
0-7°
SEE DETAIL ‘B‘ L
100 REF. —

WITH LEAD FINISH

|

s N IPRALLAS VI AXIVI

' PROPRIETARY INFURMATION

TME pACKAGE OUTLINE, 64L TQFP, 10x10x1.00mm

BASE METAL EXPOSED PAD OPTION, INVERTED DIE PAD
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0162 A /2
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MAX9955

Dual Comparator/Terminator with
Cable-Droop Compensation

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

NOTES:
. ALL DIMENSIONS AND TOLERANCING CONFORM TO ANSI Y14.5-1982.

. DATUM PLANE IS LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.

. DIMENSIONS DL AND E1 DO NOT INCLUDE MOLD PROTRUSION.

ALLOWABLE MOLD PROTRUSION IS 025 MM ON D1 AND E1 DIMENSIONS.

THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE BY AS MUCH AS 0.5 MILLIMETERS.

. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION., ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 MM
TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM MATERIAL CONDITION.

. CONTROLLING DIMENSION: MILLIMETER.

. MEET JEDEC MS-026 EXCEPT FOR COPLANARITY (SEE NOTE 8).

. LEADS SHALL BE COPLANAR WITHIN 0.10 MM.

EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 2 MILS <05 MM).

. REFER TO PRODUCT DATA SHEET FOR PACKAGE CODE.

-

WONOGO UM W D

—
o

s COMMON  DIMENSIONS EXPOSED PAD VARIATIONS
y | ALL DIMENSIONS IN MILLIMETERS
E JEDEC VARIATION ACD D2 E2
- MIN. MAX. EE%E MIN. NOM. MAX, MIN. NOM. MAX,
A e 1.20 C64E-4R 47 5.0 5.3 4,7 5.0 5.3
A1 0.05 015 C64E-9R 5.7 6.0 6.3 57 6.0 6.3
Az 0.95 1.05
D 12.00 BSC.
D1 10.00 BSC.
E 12.00 BSC.
Ex 10.00 BSC.
L 045 | 075
64
e 0.50 BSC.
b 017 0.27
bt 017 0.23 IDRALLAS S AXI/VI

PROPRIETARY INFORMATION
TME pACKAGE OUTLINE, 64L TQFP, 10x10x1.00mm

EXPOSED PAD OPTION, INVERTED DIE PAD
APPROVAL DOCUMENT CONTROL NOL

REV.
21-0162 | A | %

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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