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ABSOLUTE MAXIMUM RATINGS

VECIO GND ..o -0.3V to +8V
VEg to GND.... ....-6V to +0.3V
Vce - VEE....... .-0.3V to +14V
VL to GND...... -0.3Vto +4.1V
DUT_to GND ...-2V to +4.5V
DATA_, NDATA_, RCV_, NRCV_to GND ................ -0.3Vto 4.1V
DATA_ to NDATA_, RCV_to NRCV_ .....coocoiiiiiiiiiiie +1.5V

..+2V 10 -0.3V

VDTERM_ - VDATA_ .
...+2V 10 -0.3V

VDTERM_ = VNDATA_ oo .
VRTERM_ = VROV eioiieiiiiiiiiciiccece ....+2V 10 -0.3V
VRTERM_ = VNRCV_ «eeveveeiiiiiiiiiiiiciec ....+2V 10 -0.3V
DTERM_, RTERM_to GND......... RETTUTTR -0.3Vto +4.1V
RST1O GND....oovociiii e -0.3Vto (VL + 0.3V)

DHV_, DLV_, DTV_to GND (MAX9957) .......c.ccecuen. -2V to +4.5V
DHV_, DLV_, DTV_to GND (I\/IAX9957D) .............. -1.7Vto +4.5V
DOVS DOVL tO GND..oovi -0.3Vto +4.1V

OVL to GND ................... -0.3Vto (VL + 0.3V)
All Other Pins to GND ... (VEg - 0.3V) to (Vcc + 0.3V)
TEMP Current......ccooo e -0.5mA to +20mA
DUT_CUIeNt ..o -80mA to +80mA
DUT_ Short Circuit to -1V to +3.5V.......ccoooiiiii. Continuous

Package Power Dissipation (Ta = +70°C)
64-Pin TQFP-EP-IDP (derate 125mW/°C above +70°C)...10W

Storage Temperature Range .............ccccoeven. -65°C to +150°C
Junction Temperature .........c.ooooiiiiiiiie +125°C
Lead Temperature (soldering, 10S) .....c..ccccevriiriiriinnne. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = +7V, VEE = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VpHv_ = +2V, VpLv_ = OV, VpTy_ = +1V, Vpovs_ = VbovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS (Note 1)

Voltage Range -1.0 +3.5 Vv

Voltage Swing 0.1 4.0 \
DHV:
VpHy_=0and 25V, VpLy_=-1V, VpTv_= 1.5V 0.997 1.000 1.003

Gain DTV:

(Note 2) Vprv_=0and 25V, Vpry_=-1V,VpHy_=3.5V 0.997 1.000 1.003 VIV
DLV:
VpHy_=3.5V,VpLy_=0and 25V, VpTy_ =15V 0.997 1.000 1.003
DHV: 70
VpHy_=0and 25V, VpLy_=-1V,Vprv_= 1.5V

Gain Temperature Coefficient DTV: -60 m/°C

P Vprv_=0and 25V, VpLy_=-1V,VpHy_=3.5V PR
DLV: 70
VpHy_=3.5V,VpLy =0and 25V, Vpry_ =15V
DHV: 420
VpHv_ =2V, VpLv_=-1V, VpTy_= 1.5V
DTV:
ff +2 V

Offset VpHv_=3.5V, VpLv_=-1V, VpTy_= 1V *20 m
DLV: +20
VpHv_ = 3.5V, VpLy_=0V, VpTy_= 1.5V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +7V, VEE = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VpHv_ = +2V, VpLv_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C +£10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DHV: 100
VpHv_ =2V, VpLv_= -1V, VpTvy_= 1.5V
Offset Temperature Coefficient DTV: -40 V/°C
P VpHv_=3.5V, VpLy_=-1V, VpTy_=1V H
DLV: +60

VpHv_ = 3.5V, VpLy_=0V, VpTy_= 1.5V

DHV:
VpLv_ =-1V, VpHv_/VpuTt_=3.50V/1.25V, +40
and 1.25V / 3.50V

DC Output Current mA
DLV:

VpHv_ =3.5VY, VpLy_/VpuT_ = +1.25V/-1V +40
and -1V / +1.25V

DC Output Resistance Iput_=+20mA, Vpur_ = VpHv_ = 1.25V (Note 3) 48 50 52 Q
IDUT_ = +1mA, +8mA; VpuT_= VpHV_ = 1.25V 0.3 1.0
DC Output Resistance Variation IDUT_ = =1mA, £8mA, =15mA, | MAX9957 1.1 2.0 Q
+£40mA; VpuT_ = VDHV_ = 1.25V | MAX9957D 1.5 3.0
DHV:
VpHv_ =-1Vto +3.5V, VpLy_ = -1V, +15
Vprv_ = 1.5V
Li i E DTV:
ineartty trror VpHvy = 3.5V, VpLv =-1V,VpTy =-1Vto +15 mV
(Note 2) - - -
+3.5V
DLV:
VpHv_ = 3.5V, VpLy_=-1Vto +3.5V, +15
VpTtv_ = 1.5V
Power-Supply Rejection Ratio (Note 4) +18 mV/V
DC Crosstalk (Note 5) +5 mV
AC CHARACTERISTICS (ZL = 50Q) (Notes 6, 7)
= = MAX9957 0.75 1.00 1.25
Prop Delay, Data to Output Vorv_ =2V, VpLv_ =0V ns
(Note 12) MAX9957D| 055 080  1.05
Prop-Delay Temperature o
Coefficient 085 ps/*C
Prop Delay Match, TLH to THL VpHv_ =2V, VpLv_ = 0V (Note 12) +100 ps
Prop Delay Skew, Channel-to- Same edges (LH and HL) +50 oS
Channel
Prop Delay Change Versus Pulse 2Vp_p, 40MHz, 0.5ns to 24.5ns pulse width, +15 S
Width relative to 12.5ns pulse width - P
Prop Delay Change Versus 1Vp-p, VDLv_ =-0.5V to +2V, relative to +10 s
Common-Mode Voltage VpLv_ = 0.75V B P

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +7V, VEE = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDpHv_ = +2V, VpLv_ = 0V, VpTV_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Prop Delay, Data to Term and (Note 12) MAX9957 0.73 0.98 1.23 ns
Term to Data MAX9957D | 0.63 0.88 1.13

) ) Vpry = 1V, Vpty = 0.5V, MAX9957 80 130 180
Rise/Fall Time, 1V VDLY_ = 0V, 20% 10 80% MAX9957D | 70 120 160 Ps

) ) VpHy =2V, Vpry =1V, MAX9957 100 150 200
Risa/Fall Time, 2V VbLV_ = 0V, 20% to 80% MAX9957D| 100 140 190 Pe

= = i MAX9957 350 450
Minimum Pulse Width, 1V :gljel'_(‘:\flw_QS;Vérszlﬁ}[/Jde(()l\\l/;)ignzt)o MAX9957D 270 370 ps
= = i MAX9957 400 500
Minimum Pulse Width, 2V Yezl—ci\f/w_95‘§ovér\r/1%ﬁtdeC()l\\l/;)igng)o MAX9957D 300 400 ps
(4% to
Overshoot 0.5V to 2V swing (Notes 8 and 9) 25%) + mV
25

Input Voltage Range, OV = no peaking, 3.3V = 25% peaking 0 33 v
DOVS_/DOVL_
Undershoot 0.5V to 2V swing (Note 9) 1 %
Output Retun Loss By TOR . 1o e - 15003 (10% 1580%) (o 10) ° %
DIFFERENTIAL CONTROL INPUTS (DATA_, NDATA_, RCV_, and NRCV_)
Input High Voltage 1.0 3.6 vV
Input Low Voltage 0.8 3.4 V
Differential Input Voltage +0.2 +1.0 \Y
Voltage Between a Differential
Input and its Termination 0 19 v
Input Termination Voltage 1.7 3.6 vV
Input Termination Resistor 48 50 52 Q
SINGLE-ENDED INPUTS (DLV_, DHV_, DTV_, DOVS_, and DOVL )
Input Bias Current | +25 pA
SINGLE-ENDED INPUT (RST)
Input High Voltage 1.65 3.50 \
Input Low Voltage -0.10 +0.85 vV
Input Bias Current +50 pA
SINGLE-ENDED OUTPUT (OVL) (Note 7)
Digital Supply Voltage Vi 3.00 3.60 \
Digital Supply Current IL No load 0.5 1.0 2.0 mA
Output High Voltage Load current = -1mA VL -0.4 Vi \

4 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vee = +7V, VEg = -5V, VI = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VpHv_ = +2V, VpLy_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Low Voltage Load current = TmA 0 0.4 \
Rise/Fall Time 10% to 90% (Note 11) 3.6 ns
Overcurrent Detect Threshold (Note 12) +50 +80 mA
TEMPERATURE MONITOR
Nominal Voltage Ty = +70°C, RL > 10MQ 3.43 V
Temperature Coefficient +10 mV/°C
Output Resistance 17 23 29 kQ
POWER SUPPLIES
Positive Voltage Range Vce 6.75 7.00 7.50 V
» MAX9957 204 222 240
Positive Supply Current lcc mA
MAX9957D 245 265 285
Negative Voltage Range VEE -5.50 -5.00 -4.75 Y
) MAX9957 260 283 306
Negative Supply Current IEE mA
MAX9957D 295 330 360
. o MAX9957 2.4 3.0 3.6
Static Power Dissipation fout = 0Gbps W
MAX9957D 3.05 3.5 4.15
O ting P Dissipati f 2Gbps, 2V MAX9957 3 W
erating Power Dissipation = S, .
peraing P ouT PS2YPP TMAxe957D 3.7

Note 1: R = 10MQ, unless otherwise noted. All specifications apply to DHV, DLV, and DTV.

Note 2: Relative to a straight line through 0 and 2.5V.

Note 3: Other values of DC output resistance are available on request, contact factory; 45Q to 51Q.

Note 4: Change in offset voltage with power supplies independently set to their minimum and maximum values.

Note 5: DC crosstalk is to be measured under six different conditions shown below with the worst case reported:

1) DTV to DHV: Vpry_ = 3.5V, VpLy_ = 3.4V, VpTy_ = -1V to +3.5V (Driver Output: DHV)
2) DTV to DLV: VpHy_=-0.9V, VpLv_ = -1V, VpTy_ = -1V to +3.5V (Driver Output: DLV)

3) DHV to DLV: VpTv_ = -1V, VpLv_ = -1V, VpHy_ = -0.9V to +3.5V (Driver Output: DLV)
4) DHV to DTV: Vptv_ = -1V, VpLyv_ = -1V, VpHy_ = -0.9V to +3.5V (Driver Output: DTV)
5) DLV to DHV: VpHy_ = 3.5V, VpTvy_ = 3.5V, VpLy_=-1V to +3.4V (Driver Output: DHV)
6) DLV to DTV: VpHy_ = 3.5V, VpTvy_ = 3.5V, VpLv_ = -1V to +3.4V (Driver Output: DTV)

Note 6: Load is a terminated 3ns, 50Q transmission line with 50Q external termination resistor to GND, unless otherwise specified.
Propagation 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_ is 300ps (10% to 90%).

Note 7: Guaranteed by design.

Note 8: Driver overshoot setting and output waveform. The voltage range of DOVS_, DOVL_ is 0 to +3.3V, 0 is for no overshoot,
and +3.3V is for 25% overshoot, respectively. The fall time of overshoot for DOVS_ (90% to 10%) is 77ps, the fall time of
overshoot for DOVL_ (90% to 10%) is 1.5ns.

Note 9: The definitions of overshoot and undershoot are detailed in this figure:

i A

OVERSHOOT

* UNDERSHOOT

*

MAXIMN 5
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Note 10: The definition of output return loss by time domain reflectometry (TDR) is: output return loss = (reflection amplitude / drive
amplitude) x 100 (%), with terms defined in this figure:

REFLECTION
7y — U AMPLITUDE

DRIVE
AMPLITUDE

Y

Note 11: Timing characteristics with V| = 3.3V.
Note 12: Guaranteed by design. Not production tested.

FESERE(MAX9957)

(Vcc = +7V, VEg = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VpHv_ = +2V, VpLv_ =0V, VpTv_= +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

DRIVER SMALL-SIGNAL RESPONSE DRIVER LARGE-SIGNAL RESPONSE DRIVER 1V, 2Ghps SIGNAL RESPONSE

VDLI\/_ = bV, RIL = 5b§2, I I I VDL\I/_ = dV, 1
VpovL_ =0V, Vpovs_=0V Vpry_=3V R =509,

VoLy_= OV, Vppy_ =1V, R =500,
VpovL_= 0V, Vpovs_=0V

Vpove_= 0V,
Voous_ =0V | ™ FARY

MAX9957 toc01
MAX9957 toc02
MAX9957 toc03

= = = /
=2 =2 =2
= = =
1S Vpry_=0.7V E VpHy_=2V E
2 1 & =
1l | VDH\L =05V I ‘ I ‘ \ \
5 [ 5 5
a ! ! = =
= VpHy_=0.3V = Vouy =1V = l \ l \
ov ov /

t=2ns/div t=2ns/div t=200ps/div

DRIVER 1V, 3Ghps SIGNAL RESPONSE DRIVER 2V, 2Ghps SIGNAL RESPONSE DRIVER 3V, 1Ghps SIGNAL RESPONSE

VD|_IV7 = bV, VIDH\/:: 1V: RL - 509:
Voov_ =0V, Vpovs_=0V

N
\L L
\ 1/

/
\

t = 200ps/div t=200ps/div t=250ps/div

VDLI\L = (I]V, VI[)Hv:: 2VI, RL - 5OQI, VD\_I\L = (I)V, VI[)Hv:: 3VI, RL - 505&,
VpovL_=0V, Vpovs_=0V VpovL_=0V, Vpovs_=0V

N I\ ™ .

7 N/ IR
NN T
T T T

MAX9957 toc04

MAX9957 toc05
MAX9957 toc06

s

Vput = 100mV/div
~—
Vpur = 200mV/div

Vpur = 300mV/div

2
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—
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=
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FEEEREIE(MAX9957) (&)

(Vcc = +7V, VEg = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLv_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

DRIVER SIGNAL RESPONSE DRIVER SIGNAL RESPONSE DRIVER SIGNAL RESPONSE
WITH DRIVER OVERSHOOT WITH DRIVER OVERSHOOT WITH DRIVER OVERSHOOT
[ 1] Voy_=0v £ Z Voy_=0v £
Vpovs_ =3V Vory_=2V {8 g Voy_ =2V {2
| | | VpovL_=0V |3 E Voovs_=0V |=
\ T 1 RL=50Q ov VDOle =3V R .=50Q
g g — Vpovs_=0V g Vpov_=2V
[S 1S | | | [S
3 3 3 ,
i I Vpovs_=1V i \- Vpov_=1V
= = \ VoL, =0V TN
2 E I — DLV_= i 2 \". ~— Vpov_=0V—]
Vpovs_ =2V Vory_=2v AN
1V - Vpov_ =0V 1V
J RL=50Q
Vi-Vpovs_=3V
t=250ps/div t = 250ps/div t=500ps/div
DRIVER SIGNAL RESPONSE DRIVER OVERSHOOT DRIVER OVERSHOOT
WITH DRIVER OVERSHOOT vs. DOVS_ VOLTAGE vs. DOVL_ VOLTAGE
- 0.28 — - 0.28 o
g 026 | VpLy_=0V E 0% | VpLy_=0V E
é 024 VDH\/_ =2V // é 024 VDHV_ —9V é
H 4% T Vpov_=0V S 4 ["Vpoys_=0V E
ov [~ 02 |R=50Q /// S 02 |R=50Q /,/,
z |~ 5 02 5 020 — /
= _ o
W21 | Voow_= 0 Z 018 7 Z 018 —
= (g Voow_= 1V S o016 » £ 016 v
AV - 3 )4 3 )%
5 li = 0.14 FALL / = 0.14 FALL/ 74
= = 0.12 =012 ~
VpovL_=2V = V = P L
P VpLy_=0V 1 010 [ A RISE 0.10 o RISE
Voou, -3 Vory_=2V 0.08 08
= Vpovs_ =0V
| | | R =50Q 0.06 B~ 0.06 p~
— 0.04 0.04
t = 500ps/div 0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
Voovs_ (V) Voove_ (V)
DRIVER 2V TRAILING EDGE DRIVER 2V TRAILING EDGE DRIVER TIME DELAY
ERROR vs. PULSE WIDTH ERROR vs. PULSE WIDTH vs. COMMON-MODE VOLTAGE
15 : o 15 — . 15 : o
_ VpLy_=0V 8 _ VpLy_=0V 2 RL=50Q 2
4 10 FVow _=2v é & 10 FVow =2V é é
= R =500 RISE /\N’ P = R =500 z o g
£ 5 A g 5 & \
o ,n/v w % 5 RISE
0 [ ] =
g 5 ] g 5 RISE — 2 0 A
= L/ /‘V\ S = v
= = =
= 0t ,wm/Mﬁ E -0 AR T & | /
& FALL z \ / fL | = 5 \ /
= 15 g 15 ¥ FALL— ° N /
= = \/ 10 FALL—
S 20 S 2 |
-25 -25 -15
0 5 10 15 20 25 05 10 15 20 25 30 35 40 45 05 0 05 10 15 20 25 30
PULSE WIDTH (ns) PULSE WIDTH (ns) COMMON-MODE VOLTAGE (V)
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FEEEREIE(MAX9957) (&)

(Vcc = +7V, VEg = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLv_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

MAX9957

DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR
DRIVE-TO-TERM TRANSITION vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
Vorv_ -2V, Vory_— 1V, VoLy_— OV, A - 502, | 20 N > R
pHv_=2V, Vprv_=1V, Vpry_=0V, R =50Q, |5 8 g
- - - = VpLy_=-1V | 5 30 VpHy_=3.5V ] &
rYoou_ =0V, Yoous_ =0V < 1 N Vory_=15V|% Vory_=15V £
= 10 N RL=OPEN | 25 \ RL=OPEN %
§ E 05 g 2.0 \
& DHV_to DTV_ s ) \'LMMJV""W = 15 \
S = ™ £ 10
| 105 | \ \
5 'é \ % 05 l \
= DLV_to DTV._ =10 \ = v ~
15 \ 05 \\
ov s -2.0 -1.0
-2.5 -1.5
t=2ns/div -10-05 0 05 10 15 20 25 30 35 -10-05 0 05 10 15 20 25 30 35
Vpry_ (V) VpLy_ (V)
DRIVER LINEARITY ERROR CROSSTALK TO DUT CROSSTALK TO DUT
vs. OUTPUT VOLTAGE FROM DLV WITH DUT = DTV FROM DHV WITH DUT = DTV
35 — = 25 — g 25 W E
30 Vov_=-1v = 90 |Vony_=35v 5 20 Vorv_=-1V{
\ VpHy_=3.5V |2 Vprv_=3.5V 2 VpLv_=-1V |
25 \ R =0PEN 1= 15 |R_=0PEN = 15 ’ R.=0PEN 1=
% 2.0 \ = 1.0 \ = 1.0 l
= [S [S
= 15 = 05 — = 05
2 \ = wa ~ \ = / \—"\v“ A~
g 10 = 0 /, = 0 e e
=05 \\ S 05 . \ S 05
S 0 ﬂ“""’"v\ S 40 d S -1.0
\ N :
-05 \\ -15 -1.5
-1.0 \ -2.0 -2.0
-1.5 -2.5 -2.5
-10-05 0 05 1.0 15 20 25 30 35 -1.0-05 0 05 10 15 20 25 30 35 -10-05 0 05 1.0 15 20 25 30 35
Vprv_(V) VpLv_ (V) Vpry_ (V)
CROSSTALK TO DUT CROSSTALK TO DUT CROSSTALK TO DUT
FROM DTV WITH DUT = DHV FROM DTV WITH DUT = DLV FROM DLV WITH DUT = DTV
25 T T 8 25 T T g 25 T T 3
20 VpHy_=3.5V ] § 20 VpHy_=-0.9V § 20 f-VoHv_=35V §
Vpy_=34V |2 Vpv_=-1V |2 Vprv_=3.5V 2
15 RL=0PEN 1= 15 RL=0PEN -1* 15 R =0PEN ’\ =
%\ 1.0 % 1.0 %\ 1.0 \
= 05 Z 05 = 05 \
= 0 =0 = 0 ]
A A A
3 05 S 05 3 05
(&) (&) (&)
-1.0 -1.0 -1.0
-15 -15 -15
-2.0 -2.0 -2.0
-2.5 -2.5 -2.5
-1.0-05 0 05 10 15 20 25 30 35 -1.0-05 0 05 10 15 20 25 30 35 -10-05 0 05 10 15 20 25 30 35
Vory_ (V) Vorv_ (V) VpLy_ (V)

8 MAXIN




DrT—J73—=AST—E>DHE,. ATERH
BETFAFPINVESAL/Y

FEEEREIE(MAX9957) (&)

(Vcc = +7V, VEg = -5V, VL = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLv_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

CROSSTALK TO DUT
FROM DHV WITH DUT = DTV DRIVER GAIN vs. TEMPERATURE DRIVER OFFSET vs. TEMPERATURE
25 T g 1.004 — 5 —T5
20 FVorv_=-1v c RL=0PEN [~ | | RL=OPEN |<
: _ g 1.003 8 4 Tt g
15 VDLvﬁ— -1V g 3 Vpry =2V E:
» R~ OPEN 1002 _ 3
= = E 9
E ﬂ = DHV, DTV, DLV = —~
o I = 1001 < 5o ~_
=0 11 -~ 3100 — = ~| Von_=1 I~
195 juw} \ o 0
g 05 Z 0999 I~ = T
[} = <
1.0 = L~
s 0.998 P Vou_ = %
L1
-25 0.996 -4
-1.0-05 0 05 10 15 20 25 30 35 50 55 60 65 70 75 80 8 90 50 55 60 65 70 75 80 8 9
Vorv_ (V) TEMPERATURE (°C) TEMPERATURE (°C)
SUPPLY CURRENT, Igg vs. SUPPLY CURRENT, Igg vs.
SUPPLY VOLTAGE, Vce SUPPLY VOLTAGE, Vee
240 5 -261 g
236 5 -266 5
E E
232 -271
228 R -276 —
= = |
£ 24 £ -281
S 20 g5
216 -291
VpHv1 = VpHv2 = 2V, VpHv1 = VD2 = 2V,
212 vty =Vonz =1V, 296 Vo1 =Vprva =1V,
| VpLvi =VpLv2 =0V, : | VpLv1 =VoLv2 =0V,
208 "R~ opEN | 801 R opEN |
204 . -306 .
6.75 6.85 6.95 7.05 715 7.25 -550 -535  -520 -5.05 -4.90 -4.75
Vee (V) Vee (V)

MAXIMN 9
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BTFAPNVES1/Y

DI—=774=LT—E2I1E, ATEH
=

RESEHFE(MAXO9957D)

N

_=ov,

Ty = +70°C £10°C, unless otherwise noted. All temperat_ure coefficients are measured at Ty = +50°C to +90°C.)

(Vce = +7V, VEE = -5V, VI = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VpHy_ = +2V, VpLv_ = 0V, VpTv_ = +1V, VDpovs_ = VDovL

DRIVER 1V, 2.4Gbps

DRIVER LARGE-SIGNAL RESPONSE SIGNAL RESPONSE

DRIVER SMALL-SIGNAL RESPONSE

£0201 0ZG6EXVIN

=50Q

=0V, Vppv_=1V,RL

=
- o
AP/AWQO0L = 1NdA
2090} Q2G66XYIN
— —
= 0
| A T S A
n m\,\\\J\\\\,\\\\,\\\\\,\\\J\\\\,\\ -
1D 1 | | | | |
=50 | | i i | |
e R
S PSS S S A A
; e
g p— ———ye— —
T R o
i I oo
I RN IR I S
8 il il
= N > | |
T Tt T TN T TT T T T T T T T T
' n ' n ' no '
| L L O
[N AU A U R —
I = =1
i o 1 =) I (=¥ 1
B NS B T I S S
= Tl Rl T
i [ SR b
L L __ 4 [ E
8 Rl il SRR ===
B N S Voo
; > R L
—_——— -
R o
b R
S S O R O
. it e
oo T
>
o

MP/AWO0Z = 1NaA

1020} QLS66XYIN

500
VpHy_=0.5V

Vouy_= 0V, R

Ap/AWQO | = 1NA

S66XVIN

200ps/div

t

2ns/div

t

2ns/div

t

DRIVER 3V, 1Ghps

DRIVER 2V, 2.4Ghps

DRIVER 1V, 3Ghps

SIGNAL RESPONSE SIGNAL RESPONSE

SIGNAL RESPONSE

90201 02G66XVIN

=50Q

=0V, Vpuv_=3V, R

G090} 02G66XYN

=50Q

=0V, Vprv_=2V,RL

7090} 02566XYN

NP/AWOQL = ~LNap

250ps/div

t

200ps/div

t

200ps/div

t

DRIVER SIGNAL RESPONSE DRIVER SIGNAL RESPONSE
WITH DRIVER OVERSHOOT

DRIVER SIGNAL RESPONSE
WITH DRIVER OVERSHOOT

WITH DRIVER OVERSHOOT

6090} Q2566XYIN

8090} AS66XYIN

ov

Np/AWQG =" 1nap

2090} 02566XYIN

e
1
1
|
g
|
|
|
e mq——o
1
1
|
g
|
'
|
———
1

Vpov_=0V
RL = 50Q

VpLy_=0V

=2V __

NP/AWOG = 1Nap

500ps/div

t

250ps/div

t

250ps/div

t

MAXIN
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DrT—J73—=AST—E>DHE,. ATERH
BETFAFPINVESAL/Y

IZEENEIFIE(MAX9957D) (& E)

(Vcc = +7V, VEE = -5V, V| = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLy_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

DRIVER SIGNAL RESPONSE DRIVER OVERSHOOT DRIVER OVERSHOOT
WITH DRIVER OVERSHOOT vs. DOVS_ VOLTAGE vs. DOVL_ VOLTAGE
- 0.40 — - 0.40 — s
E 038 | VoLy_=0V E 038 | Vpry_=0V g
oV 2 3% I Vpow_=0V E: 5% T Voovs_=0V 2
= 032 [ p =500 A// = 032 | R =500 -
- 030 Vi 030 | =
s =028 7 = 028 —
= = / =
£ 5 0.26 — 5 0.26 ,
2 S 024 74 S 024 i
" o B 022 7 % 022 %
5 P = 0.20 —/ = 0.20 //
e= e © 018 |—FALL <018 FALL—AZ
Vpow_ =2V ____i__Vpy_=0V 016 // 0.16 o
T T v T 014 | RISE 014 |——FRiSE
Ay e Yoo -0V 010 2 010
povDovL =9t Ru=50Q 0.08 0.08
b oL o e
t=500ps/div 0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
Vpovs_ (V) Voove_ (V)
DRIVER 2V TRAILING EDGE ERROR DRIVER 2V TRAILING EDGE ERROR DRIVER TIME DELAY
vs. PULSE WIDTH vs. PULSE WIDTH vs. COMMON-MODE VOLTAGE
15 ; o 15 — - 15 ‘ o
_ Vouv_=0V el Vouy_=0V : RL=50Q £
Z 10 | Vow_=2v A 3 Z 10 | Vow =2V B N &
= RL =500 RISE l\ \_ H = RL=50Q : 10 \ Z
g 5 \ ‘ % £ 5 2 \\ RISE /
80 8 o z 0 N\ f
2 ViV 2 FALL = \ /
% 5 %’ 5 —— £ 0 1/
= z . RISE = J/
= -10 — 10 ( A/ §
= = = 5 7 — FALL—
g5 |f g 15 s —
= =
= = 10
S 0 S 20

25 -25 -5
0 5 0 15 2 % 05 10 15 20 25 30 35 40 45 05 0 05 10 15 20 25 30
PULSE WIDTH (ns) PULSE WIDTH (ns) COMMON-MODE VOLTAGE (V)
DRIVER LINEARITY ERROR DRIVER LINEARITY ERROR
DRIVE-TO-TERM TRANSITION vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
Vory._=2V,Vory_ =1V, VoLy_ =0V, R, =500 |2 W P i PV
Vory_ =2V, Yorv_ =TV, Vouy_=0V, L =500 |0 35 Vor_=-1V e 40 Vom_=3V 2
R R R 30 Vorv_=15v {¢ 5 Vorv_=15V 72
R T R A RL=OPEN _|% 30T RL=OPEN |%
- E R A Iy _ 25 [\
s : T N B B o g 20 [} Z 20
R e e e e e e e = =
= : [ R R = 15 = 15
=3 | | | | | | | | o o
EI S A SN SO £ 4 \ g 10 \
i ! ¢ ODHV_TODTV_: ) W \ =05
o Doh o 205 il _np J\
2 [t 2 g 0 v I
= | | [ T = 0 E— = 05
| L oDLV_TODTV_ | | ! AL\ o
T 05 vV n 10 ‘\
! R \ 15
| | | I I I I I -1.0 ) \
I o e e S R a . -2.0 |
oo . 25 \
I R 20 0
t = 2ns/div 40-05 0 05 10 15 20 25 30 35 40-05 0 05 10 15 20 25 30 35
Vprv_ (V) VpLv_ (V)

MAXIMN 1
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MAX9957

DI—774—AT—E>J11E. ATER

SETFAPNVES1/Y

IZEENEIFIE(MAX9957D) (& E)

(Vcc = +7V, VEE = -5V, V| = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLy_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

DRIVER LINEARITY ERROR
vs. OUTPUT VOLTAGE

12

Vpur_ ERROR (mV)

CROSSTALK (mV)

CROSSTALK (mV)

2.5
2.0
15
1.0
0.5

-0.5
-1.0
-15
-2.0
-2.5

2.5
2.0
15
1.0
0.5

-0.5
-1.0
-15
-2.0
-2.5

MAX9957D toc19

MAX9957D toc21

1 1
Vorv_=-1V
\ VpHy_=3.5V
\ RL=0PEN —
\
N\
W
W\
Niaukd
A\
-1.0-05 0 05 10 15 20 25 30 35
Vorv_ (V)
CROSSTALK TO DUT
FROM DHV WITH DUT = DLV
Vpry_=-1V
Vpry_=-1V
If RL-OPEN |
—_—
| N
l ~N
-1.0-05 0 05 10 15 20 25 30 35
VpHv_ (V)
CROSSTALK TO DUT

FROM DTV WITH DUT = DLV

Vpuy_=-0.9V
Vpry_=-1V
RL=0PEN

— |

MAX9957D toc23

-1.0-05 0 05 1.0 15 20 25 30 35

Vorv_ (V)

CROSSTALK (mV)

CROSSTALK (mV)

CROSSTALK (mV)

2.5
2.0
15
1.0
0.5

-0.5
-1.0
-15
-2.0
2.5

2.5
2.0
15
1.0
0.5

-0.5
-1.0
-15
-2.0
2.5

2.5
2.0
15
1.0
0.5

-0.5
-1.0
-15
-2.0
-2.5

CROSSTALK TO DUT
FROM DLV WITH DUT = DTV

T T 1

| VpHy_=35V

Vprv_=3.5V
[ RL=0PEN

MAX9957D toc20

\

L
MAX9957D toc22

b |
\
-10-05 0 05 10 15 20 25 30 35
VpLv_ (V)
CROSSTALK TO DUT
FROM DTV WITH DUT = DHV
VpHy_=3.5V
VpLy_=3.4V]
RL = OPEN
-10-05 0 05 10 15 20 25 30 35
Vorv_ (V)
CROSSTALK TO DUT
FROM DLV WITH DUT = DTV
VpHy_=3.5V
Vprv_=3.5V
R = OPEN

MAX9957D toc24

-10-05 0 05 10 15 20 25 30 35

VoLv_ (V)

MAXIN



DrT—J73—=AST—E>DHE,. ATERH
BETFAFPINVESAL/Y

IZEENEIFIE(MAX9957D) (& E)

(Vcc = +7V, VEE = -5V, V| = +3.3V, VRTERM_ = VDTERM_ = +3.3V, VDHV_ = +2V, VpLy_ = 0V, VpTv_ = +1V, Vpovs_ = VpovL_ = 0V,
Ty = +70°C £10°C, unless otherwise noted. All temperature coefficients are measured at Ty = +50°C to +90°C.)

25
20
15

CROSSTALK (mV)

1.0
05

0

-0.5

-1.0
-15
-2.0
-2.5

DRIVER OFFSET (mV)

MAXIMN

= N w A~ o

& b

CROSSTALK TO DUT
FROM DHV WITH DUT = DTV

Vorv_=-1V
Vpy_=-1V
RL = OPEN

MAX9957D toc25

f
|
I\
|
/

-10-05 0 05 10 15 20 25 30 35

Vphv_ (V)

DRIVER OFFSET vs. TEMPERATURE

RL = OPEN |2
S~ Vo =‘2V =
‘ ‘[\\\\
I Vorv_=1V S
/><
o~
— VpLy_ =0V —~

TEMPERATURE (°C)

1.010
1.008
1.006
1.004
1.002
1.000
0.998
0.996
0.994
0.992
0.990

DRIVER GAIN (V/V)

280

276

272

lcc (mA)

268

264

260

DRIVER GAIN vs. TEMPERATURE

R = OPEN |

MAX9957D toc26

TEMPERATURE (°C)

SUPPLY GURRENT, Icc
vs. SUPPLY VOLTAGE, Vcc

VbHv1 = VpHy2 = 2V
Vprvi =Vprv2 =1V

- VoLvi = VpLy2 =0V
R = OPEN

MAX9957D toc28

6.75 6.85 6.95 7.05 715 7.25

SUPPLY CURRENT, Ige
vs. SUPPLY VOLTAGE, Ve

Vee (V)

-315 " T g
VpHv1 = VpHy2 = 2V :
Vprvi =Vprv2 =1V g
-319 | VoLvi =VpLvz =0V S
R = OPEN
=323 L
iEE, /
B —
-327
_—
-331
-335
550 535 -5.20 -505 490 475

VEe (V)

13
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MAX9957

DI—774—AT—E>J11E. ATER
=1 a0l d e A

i ¥ 5% B8
¥ B e
1,5,7,10,
12,16, 20, =
32, 33, 48, VEE BRR
49, 61
2,4,8,09,13,
15, 21, 23, =
31, 50, 58, Vee ERR
60
3,14, 17, 19,
22, 30, 34, N
47 51 59, GND ISR
62, 64
6 DUTA RSA/N1HAB
11 DUT2 RS /24
18 TEMP BET-YHEND
24 RST Uty hAS, BEREHERAD )Y b, OVLEAZ I U7 LEY,
RSANDA—/INT1— NEEFEAS. B, FrRIL2OEEEA—/N> 21— NHDODDCOT—7
25 DOVL2 | D —no 1 -2 JIDHE
RSAN\DA—/NTa1— NEEFIEAS. B, FRIL2OEHAF—/N\> 21— NEODCO T —7
26 DOVS2 | Jy—nT—EVInRE
27 DTV2 RS A/NDEBEEA . FrRIL2BODCANEE
28 DHV2 RZAINDINAEEAS, FrRILV2BODCANEE
29 DLV2 RZANDODO—EBFEAN, FrRI2EHDODCANEE
VILFTL o200 T7F—sas#H AN, NDATAEDATAIE., F+=)L2DDHVEDLVORTEIRY S
35 NDATAZ | gy )L F 7L oY AHNERR L £ T,
36 DATA? JIWFTLoH2DF— Y ESIEA N, DATAENDATAIE. F+ #)L2DDHVEDLVDBTEIRT 5
EHVINF IO ANETERLET,
37 DTERM?2 | T—Z#&H2MDEEAT. F 7 %IL2MDDATA/NDATAA F#&IHIEI B DR % B E#t
28 NRCV2 TIFTL oY 2DSEEASIAN. NRCVERCVIZ., F+2IL2MDTVEDHV/DLVDORE TEIRT S
EHVIF T IV ANETRRLET,
29 RCV2 CILFTLOH2OSHEESIEMA A, RCVENRCVIE., F+3#IL2MDTVEDHV/DLVOBE TEIRT S
EHVINTFTLIOYANERERLE T,
40 RTERM2 | SERIB2OEBEEAN. F 12IL2DRCV/NRCVA SRR A DR iGEEIER
4 RTERM1 FERIFETDOEBEAN. F+ )L 1ORCV/NRCVA S #&IHIETE D#Ri% B E it
40 ROV TIFTL oY1 DOSEESHIEMAN, RCVENRCVIZ., F+3IL1DDTVEDHV/DLVORE TEIRT
EFHVIF IOV ANETRLE T,
TIWFTL o1 DOSEESIEMAN. NRCVERCVIZ. F+#IL1DDTVEDHV/DLVOE CEIRT 2
43 NRCVT | s=gyv )L F FL oY ADERRLE T,
14 WA




DrT—J73—=AST—E>DHE,. ATERH
BETFAFPINVESAL/Y

i FER B (1 =)

HmF B HEE

44 DTERM1 F—I&IHEIDOBEEA . F+ 1)1 DDATA/NDATAA S #&iHIE T D% B £ &4k

45 DATA1 TIWFTLOF1OT—YEHEAN. DATAENDATAIE., F+ =)L 1DODHVEDLVORBETEIRT S
EHVINTFTILIOYANERERLE T,

46 NDATA1 TIVFTL o 1DOFT—yasHAN. NDATAEDATAIE., F+2=JL1ODHVEDLVORBTEIRT S
EHVINTFTILIOYANERRLE T,

52 DLV1 RZAN\DO—EBEAN. FrxILTADDCAHEE

53 DHV1 RZA/NDNAEEAN. FrxIVTEBADDCANEE

54 DTV1 RS A /NDEBEEAND. FrRIVTADDCANEE

55 DOVST RSANDA—/IND 21— NEEHEAS. B, FrRIVIDEBA—/N> 21— NBDDCOT—T
TA—LIT—EVTDHEE

56 DOVLA RSANDA—/IND 21— NEEHEAS. RE. FrRIVIDORBA—/N 21— NBEDDCOT—T
ITHA—=—LIT—EVIDETE

57 Vi A2y oBEAN

63 OvL WEREELE D, RSTAHTOVLEZO U7 LET,

Ep BMERBDIT O ZR—R/Ny Ry REBTVEplIERSNTINET, VEpllEHR D0, FISKRERD
- FFEICLET, TRVEeEHRE L TERLABNTLEE 0,

Bl £1. FS4/O9y 0

ATERRDOT 27 RS54 /NICOMAXQ957 1. EEHIHD INPUT
DI—JJ0A—LI—EVIEMHAL. TVUERE DATA_ | NDATA_ RCV_ NRCV _ ouTPUT
BEESH. EAES/NBRICINZET, MAX9957(F, Driver o
3LAIVDEREIEES. BERZA VF LT, BLUIES D= L H - H DLV
INDEA I TERBLET, AN T7 LU IEE. Drver 1o
BFvRIIVBICNY T 7SN, BEGBEITAM-1V~ H L L H DHV
+3.5VTY, BESHBEAIE. 2H-5V~+7VOEET R
F 2L HTH1500mW T, 2Gbpsd k2 ILTD X X H L DTV

HEBNIIF v 2L HTHI550mWTT, BT,
MAX9957(D T 7 > 23 Y54 755 LR LTI
9 INFF RS A /S DIERIE500T T, 450E51 QB0
K545 SBIEAEIC DT, BELEHEES,

RZA/NABDIE. DHV_. DLV_. F7/IEDTV_D3D0D
BEEANDHNS 1 DERT DEERVILFTILIYTT,
=RASIDATA /NDATA_HLURCV_/NRCV_IF. VILF
TLIOYDRAYFUI=HBLET(R1ESR)
ZEHEMEMANIG. ECL. LVPECL. LVDS. SKXUGTL
O v o EEREDNH) T T,

I
R
ot

MAXIMN 15

LS66XVIN



MAX9957

DI—J774—A1—E>J11E. ATER

SETFIAPNVIFS1/Y

Vee Vi
| |
AL
OVERCURRENT |97
RST MONITOR o
DLV
- 500
WAVEFORM |
DHV_ MULTIPLEXER CONTROL DuT_
DTV_
AAAA
DTERM_ o 21502
TEMPERATURE
DATA_ MONITOR TEMP
NDATA_
RCV_
NRCV_
RTERM_ *
2x50Q
DOVS_
DOVL_
T T
VEg GND
R1. 2720234705
TRANSMISSION
TYPICAL LOS
DRIVER L 0 ) l DuT
MAXIM
MAX9957
BUFFER |  TRANSMISSION
WAVEFORM L0SS
MUX SHAPING [ | ——0 ) our
+ DOVS_  DOVL_ \

-

I

-

B2. 9x—TIA—LT—EVD

16
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DI—773—=A21—E>J11E,. ATER

BETFAFPINVESAL/Y

DI—TIA—-LITI—EVT
CORSANGE, P7OFT4T 01 —TIHA—LIT—
EYJ&amAaTEd, 8ARMTIE. 1D
EECLDOT. EEADUT M oBEBRT/NNAXZET
GHEIDEZIC. HADREBEENDILLFE T,
DI—TJIJA—LTT—E2IEEIE. AMEIRFC
29@%—5%55%&@;&%;&%:%5571@“5 ZElIckDoT.
DL E@BELET T, K203, EENRL RS /NNE
MAX99570>tt$5aEl/T\L, T—TIMEEBIITIT TS
DI—TJ0A—LIIT—EVINEDIDICHESIN
ShERLTNET, BREMEETIE. 2ME DB
3. 2D CEOXRFPTCERELFZ T, 7HOTEEAN
DOVS_ (58)B5KUDOVL_ (B)IF. E— U ikig% HlfH
LET, R213. E—TIREFIEBDODADLANILERL
TWhWEd, BEHMIIBE=NTIVE T, DOVS_TII.
SRR T—Z NT77ps (typ) DEEE) DIREHZL L.
DOVL_TIl3. &ERT—XZ ~(1.5ns (typ) DEFEE)D
IREAZLLZFT, DOVS EDOVL MEERE—+>4
ICDNTI. TMZEENERME] &SRB L T 230, g
HAREDIFEE. DOVS_ B KLUDOVL_A#GNDICIE# L
x99,

MAXQ9L713. Ny T 7HANEREZERLEI T, BBRD
BERBHEIL Y 3ILREZBZDE. HABRD
BREn. OVLAN\1 &S VF L LT, BERGEEHIS.
BHICZeREECTHY . BEI/-ISHEAFBEADEECTIE
HIFEFEA. BEHD 12 RUIE. +50mA~+80mAT,
BHZEDERITL20MAE +30MADRBICIERSINE T,
INY D P EBEOEEICRL COVLE =Y h 5213,
RSTZ#7H—bhL&E9d, BE—DRSTAAIE. @HD
Fr Il adfL &9,

mEE=S
MAX9957(d. 343K (+70C)DHF A RET3.43VD
PMENEBEZHIET DREENES(TEMP)Z A T
WETo Vremplds 1TOMV/CTOHEIETRE S ESIC
)1 S

Fv TiE5R
PROCESS: Bipolar

MAXIMN

R2. VI—TIA—LI—EVYT
HEHAD

INPUT
OUTPUT
DOVS_ DOVL_
oV oV Overshoot off
oV 0to 3.3V Overshoot (long)
0to 3.3V ov Overshoot (short)
0to 3.3V 0to 3.3V Overshoot (long + short)
Fx3. BERKH
LOGIC INPUTS Loaic
OUTPUT | pRIVER OUTPUT
OVERCURRENT BUFFER MODE
RST DETECTION OVL
DUT1 DUT2 DUT1 DUT2
X ) 0 H Off On
X 0 T H On Off
X T T H Off Off
T 1 0 H Off On
T 0 1 H On Off
T 1 1 H Off Off
T 0 0 L On On
X=FRE
t =xkUTV>

PITVr—2aviEik

BEDIRIETIE. MAXQ957(13. 4MTlTE— b2 O%
EOT. TUXR=ZR/NY RO OETORENHY
E9o TTRR=Z R/ RIS BIKIICVEEDELIC
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