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PART TEMP RANGE PIN-PACKAGE CONFIGURATION
MAX4888AET|+ -40°C to +85°C 28 TQFN-EP* Two Half Lanes
MAX4889AETO+ -40°C to +85°C 42 TQFN-EP* Four Half Lanes

+ R T PO/ 1 & ROHS b ifE R 1 5¢ «
*EP = #4R4k.
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TOP VIEW
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*CONNECT EXPOSED PADDLE TO GROUND.
M AXI/M Maxim Integrated Products 1
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MAX4888A/MAX4889A

5.0Gbps PCl Express TiEH %

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

Vb e -0.3V to +4V
SEL, COM__, NO__,NC__(Note 1) ............. -0.3Vto (V+ + 0.3V)
COM__-NO__I,ICOM__-NC__I(Note 1)..cccceerrn.. 0to +2V
Continuous Current (COM_to NO__/NC__) .....coovvviiin. +70mA
Peak Current (COM__to NO__/NC__)

(pulsed at Tms, 10% duty cycle).........ccccoeviiiiiiiieinn +70mA
Continuous Current (SEL) .......coooveiiiiiiiiiiiiiiecce +30mA
Peak Current (SEL)

(pulsed at Tms, 10% duty cycle).........ccocvvvvviieinienn. +150mA

Continuous Power Dissipation (Ta = +70°C)
28-Pin TQFN (derate 20.8mW/°C above +70°C) ....1666.7mW
42-Pin TQFN (derate 35.7mW/°C above +70°C) ....2857.1mW

Operating Temperature Range ..............cccccoeoeee -40°C to +85°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10S) ......c.cccocevviiviiiannn. +300°C
Junction Temperature ...........cooovoiiiiiiiiiii +150°C

Note 1: Signals on SEL, NO__, NC__ or COM__ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current

to maximum current rating.

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

(V+ = +3.0V to +3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V+ = +3.3V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG SWITCH
) Vcowm._,
Analog-Signal Range - V+-1.2 \
g-olg g VNG, VNG ( )
I'Vcom_ -
Voltage Between COM and Vno_ 1, 0 18 v
NO/NC I'Vcom_ - .
VNC_ |

) V+ = +3.0V, Icom_ = 15mA,
On-Resistance RonN VNO_ or VNG, = OV, +1.8V 7 Q
On-Resistance Match Between R V+ = +3.0V, Icom_ = 156mA, 0.1 ’ Q
Pairs of Same Channel ON VNO_ or VNC_ = OV (Notes 3, 4) '
On-Resistance Match V+ = +3.0V, Icom_ = 15mA,
Between Channels RoN VNO_ or VNc_ = OV (Notes 3, 4) 0.6 2 Q

) V+ = +3.0V, Icom_ = 15mA
On-Resistance Flatness RFLAT(ON) VNO_ or VNG. = OV, +1.8V (Notes 4, 5) 0.06 2 Q
NO_ or NC_ Off-Leakage INO_(OFF) |V+ = +3.6V, Vcom_ =0V, +1.8V, P w A
Current INC_(OFF) |VNO_orVnNc_ = +1.8V, 0V H
COM_ On-Leakage V+ = +3.6V, Vcom_ =0V, +1.8V, )
Current Icom_(oN) VNO_ or VNc_ = Vcowm_or unconnected ! +1 WA
2 M AXI/MN




ELECTRICAL CHARACTERISTICS (continued)
(V+ = +3.0V to +3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V+ = +3.3V, Ta = +25°C.) (Note 2)

5.0Gbps PCI Express EJEF %

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
DYNAMIC
Turn-On Time toN VNO_ or VNC_ = +1.0V, RL = 50, Figure 1 90 250 ns
Turn-Off Time tOFF VNO_ or VNc_ = +1.0V, RL = 50Q, Figure 1 10 50 ns
Propagation Delay tPD Rs = RL = 50Q, unbalanced, Figure 2 50 ps
Output Skew Between Pairs tSK1 Rs =RL= 509’ lunbalanced; skew between 50 ps
any two pairs, Figure 2
Output Skew Between Same Rs = RL = 50Q, unbalanced; skew between
: tsk2 . i 10 ps
Pair two lines on same pair, Figure 2
Rs = RL=50Q, | 1MHz <f < 100MHz 05
On-Loss GLOS unbalanced, dB
Figure 3 500MHz < f < 1.25GHz -1.4
Crosstalk between
any two pairs, f = 50MHz -53
Crosstalk Vet Rs = RL = 509, dB
unbalanced, f= 1.25GHz 32
Figure 3
Signaling Data Rate BR Rs = RL = 50Q 5.0 Gbps
Signal = 0dBm, f = 10MHz -56
Off-lsolation Viso Rs = RL = 50Q, daB
Figure 3 f=1.25GHz -26
NO_/NC_ Off-Capacitance CNO_NC_(OFF) | Figure 4 1 pF
COM_ On-Capacitance Ccom_(on) | Figure 4 2 pF
LOGIC INPUT
Input-Logic Low ViL 0.5 \
Input-Logic High VIH 1.4 \
Input-Logic Hysteresis VHYST 100 mV
Input Leakage Current IIN VsgL = OV or V+ -1 +1 pA
POWER SUPPLY
Power-Supply Range V+ 1.65 3.60 Vv
V+ Supply C t | \Y OVorV MAX488A 6o A
+Su urren + =0VorV+
PPy SEL MAX4889A 120 | "
Input Leakage Current IIN VseL = OV or V+ -1 +1 pA
ESD PROTECTION
COM_+, COM_- Human Body Model +6 kV
Note 2: All units are 100% production tested at Ta = +85°C. Limits over the operating temperature range are guaranteed by design

and characterization and are not production tested.

Note 3:
Note 4:
Note 5:

ARON = RON(MAX) - RON(MIN)-
Guaranteed by design. Not production tested.
Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

specified analog signal range.

MAXIMN
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MAX4888A/MAX4889A

5.0Gbps PCl Express TiEH %

BRTEFFIE

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANGE vs. Vcom_ ON-RESISTANCE vs. Vcom
ON-RESISTANCE vs. Vcom_ (V+=+1.8V) (V+ = +2.5V)
10.0 — . 14 — 5 14 — 2
95 Vi =418V L—z Ta=+85°C H ‘ ‘ Ta=+85°C -
: B H 12 ¥ = 12 Th=+25°C / :
9.0 y, - 2 g 2
z Tp=425°C : / _/ 3
85 Vi =425V 10 p 10 / ¥
__ 80 _ _
a ¥ g 8 g ¢ =
=z 75 z =
= 70 = 6 = 6
Tp = -40°C \
6.5 X 4 A 4
60 V=433V \
2 2 400
s T ‘40 c
50 0 0
0101 03050709 1113 15 1.7 1.9 21 01 0 01 02 03 04 05 06 01 01 03 05 07 09 11 13
Veom_ (V) Veom_ (V) Veom_ (V)
ON-RESISTANCE vs. Vcom_ SUPPLY CURRENT vs. TEMPERATURE
(V+ = +3.3V) (MAX4889A) LOGIC THRESHOLD vs. SUPPLY VOLTAGE
14 ‘ ‘ " 80 2 12 g
12 Ta=+85°C——12 70 H 11 2
Ta=+25°C g f g o
10 / = 20 2 s Vil - - 2
e Vi =433V = =
=) ]
o 8 / J =z ¥ S g9 :5/ ol e
& .
= S 40 /’ @ — //
& 6 © Z 08 .
> 30 V=425V 5 v 7
= ‘ &) / v
o (5] IL
4 A 2 7 S o7 A4
20 7 :
2 Tp=-40°C 10 [——vi-418v 06
. | 1| 0 | 05
0101030507 09 11 13 15 1.7 19 21 40 -5 10 35 60 85 16 1.8 20 22 24 26 28 30 32 34 36
Ve, (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
TURN-ON/-OFF TIME vs. SUPPLY VOLTAGE
240 Ig
220 :
200 Q\ z
180 N MO ton :
160 \ /
2 140 NE
£ 120 NN
< "™
& 100 Ne_ton TN
| |
o N T
60 I'NO_tor T~
40 /' NC_ torF
20 I/ |
o L=
16 18 20 22 24 26 28 30 32 34 36
SUPPLY VOLTAGE (V)
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5.0Gbps PCI Express EJEF %

BT (EHFIE(4)

(Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM
(V+ = +1.8V, f = 1.25GHz,
600mVp-p PRBS SIGNAL, Rs = R = 50Q)t

Veom_+

50mV/div

Veom_-
50ps/div

*PRBS = PSEUDORANDOM BIT SEQUENCE
t=GEN 1, 2.5Gbps; U1 = 400ps

EYE DIAGRAM
(V+=+1.8V, f = 2.5GHz,
600mVp.-p PRBS SIGNAL, Rs = RL = 50Q)ft

50mV/div

Veom._-

25ps/div

*PRBS = PSEUDORANDOM BIT SEQUENCE
1 =GEN 11, 5.0Gbps; U1 = 200ps

MAXIMV

EYE DIAGRAM
(V+ = +2.5V, f = 1.25GHz,
600mVp-p PRBS SIGNAL, Rs = R = 50Q)t

50mV/div

Veom_-
50ps/div
*PRBS = PSEUDORANDOM BIT SEQUENCE
T=GEN 1, 2.5Gbps; U1 = 400ps
EYE DIAGRAM
(V+ = +2.5V, f = 2.5GHz,
600mVp.p PRBS SIGNAL, Rs = R = 50Q)tt
Veom_+ » I ‘ ‘ ‘ I ‘ ‘ ‘ ‘ E
50mV/div .

Veom_- TR |

25ps/div

*PRBS = PSEUDORANDOM BIT SEQUENCE
t=GEN 11, 5.0Gbps; U1 = 200ps

EYE DIAGRAM
(V+ = +3.3V, f = 1.25GHz,
600mVp-p PRBS SIGNAL, Rs = Rt = 50Q)t

MAX4888A/89A toc10

V688YXVIN/V888YXYIN

50mV/div

50ps/div

*PRBS = PSEUDORANDOM BIT SEQUENCE
t=GEN 1, 2.5Gbps; U1 = 400ps

EYE DIAGRAM
(V+=+3.3V, f = 2.5GHz,
600mVp-p PRBS SIGNAL, Rs = R = 50Q)t

MAX4888A/89A toc12

50mv/div |

Veom._- AT

25ps/div

*“PRBS = PSEUDORANDOM BIT SEQUENCE
1= GEN 11, 5.0Gbps; U1 = 200ps




MAX4888A/MAX4889A

5.0Gbps PCI Express EJEFH %

5| i BF
Gl 2% Tha
MAX4888A | MAX4889A
1,10,12,14, [1,4,10,14,17,) M.
20, 25,27 | 19, 21, 39, 41
2 9 SEL BUF A -
3,9 — N.C. WA, NETCEE.
4 2 COM1+ [ BEIIF I 1, 25 3o F b .
5 3 COM1- | BT L1, A Jhii i .
6 6 COM2+ | B 562, 24 Hheis 1F v .
7 7 COM2- | BfIIF 32, 725 i i .
8.11,13,19, | TGN IOl A A, HVHEREI 0V E S OVIRIBRIE, A0 NF V5
26, 28 40” 42’ GND, HLAZBULH] RESEIT 25 1F T E (K 5 % L FE AR A1 Jih T «
15 31 NO2- BLFF 2, H T b T
16 32 NO2+ | BERFF 32, 8 FF iy 1E i -
17 33 NO1- BRI T, 8 i o .
18 34 NOT+ | BERUFFICL, I v i o -
21 35 NC2- BEUTFF 2, B P oG 1
22 36 NC2+ BRIFF 2, H P bty 1 3t
23 37 NC1- BEAUTF 1, PA s T -
24 38 NC1+ BT I T, PAT i A i «
— 11 COM3+ | BBl 53, 24 s 1F v .
— 12 COMS3- | BEfIFF I3, /A 3o i .
— 15 COMA+ | #EITF 34, AJLimIEN .
— 16 COM4- | BETIF x4, Akt .
— 22 NO4- BRI 34, 8 i s «
— 23 NO4+ BLTIF G4, H T b 1B it
— 24 NO3- | #IFK3, # IF i i .
— 25 NO3+ BRI I3, 8 i 1 3 «
— 26 NC4- | #IFX4, I Uk .
— 27 NC4+ BLRIFF 4, H P S I b
— 28 NC3- | #IF K3, M i -
— 29 NC3+ BEAUTT 23, i P i 1 3 «
— — EP PR, K EP#EREEGND.
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iz B8 B /BT 5 B
MAXI/N
MAX4886A/MAX4889A
+3.3V tr < 5ns
| LOGIC ViH tf < 5ns
V+ INPUT /
ViL
N_ —ES‘NC—‘\.OCOL Vour
. R CL
EN . 1
LOGIC GND B - SWITCH g
INPUT 1 OUTPUT

Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.

R
Vour=Vi_ (RL +LRON)

VN_=Vno_OR Vne_

B 1. RIS

MAXIMN
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5.0Gbps PCI Express EJEFH %

A5z RE B0 7 [E (%)

+3.3V
T
V+
MAXIW
NO +OR | MAX48884/MAX4889A
Rs NC_+ COM_,
IN+ — A% = 4 OUT+  RISE-TIME PROPAGATION DELAY = tpHx OR tpLHy
; FALL-TIME PROPAGATION DELAY = tpHix OR tpiy
: AL tskq = DIFFERENCE IN PROPAGATION DELAY (RISE-FALL)
! BETWEEN ANY TWO PAIRS
RS NO_’\ICOFj A\C coM_- N tsk2 =1 tpLHx - tPHLY | OR | tHLX - tPLHY |
N —VVV ; our BETWEEN TWO LINES ON THE SAME PAIR
T RL
SEL

tINRISE tNFALL

+1.5V
VINJr 2 50% \|
v J
A5V j
VIN- <50% —~50%
ov
touTRISE toUTFALL
tPLHX — o} |— tPHLX — ]
A5V /—
Vouts 7 50%
ov
+1.5V
Vour- X< 50% % 50%
ov
PHY —pl  |a— tPLHY —

2. (L4 2L AT FT4 i i 2%
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5.0Gbps PCI Express EJEF %

iz FE B /R B (4E)

13.3V 0.1pF

=

V+

0V OR V+ —] SEL VN e—

CoM

OFF-ISOLATION = 20log YOUT
NETWORK Vin
ANALYZER

500 500 ON-LOSS = 20l0g %

.

MAXIMN
o MAX4888A/MAX4889A

Vour —>

MEAS REF

50Q NO

=D 1HD

[«p}
=
o

e

CROSSTALK = 20log V\%

=D

IIH

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.

OFF-ISOLATION IS MEASURED BETWEEN COM_ AND "OFF" NO_ OR NC_ TERMINAL ON EACH SWITCH.
ON-LOSS IS MEASURED BETWEEN COM_ AND "ON"NO_ OR NC_ TERMINAL ON EACH SWITCH.

CROSSTALK IS MEASURED BETWEEN ANY TWQ PAIRS.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

— -

5002 %
=

B3, FlIAFE . TG BT

0.1 +3.3V

£

V+ MAXIM
MAX4886A/MAX4689A

,: )\ --------- SEL —V|L0RV|H

ANa

CAPACITANCE
METER

4. 118 028/ FE

LRI B
MAX4888A/MAX4839A w51 3 T I F 3¢ I T UI 4 P~ O 2
(A I PCIe %43 . MAX4888A/MAX4889A A] LA F T PCle
E2Y, MARGRE. Hl: FERE RIS,

MAXIMN

MAX4888A/MAX4889A REW K — 2H 1618 18 L2 % 46 it P 2
8N IE . MAX4888A/MAXA889A HLA — B4 Hilk A
(SEL), HTUIfsSm .

MAX4888A/MAX4889A % F4+3.0V £ +3.6V H ey Ji (e T,

HFEFHIFN(SEL)

MAX4888A/MAX4R89A & ik — A~ 4% il %1 A(SEL), 7E
COM__MINO__/NC__Z [AliL (5 Sk, ZIREHE A/ B (H 7
25 T MAX4888A/MAXASSIA BB . LA TEIE 15 59K
B SELAE WS fH T ke /N

EHllESHETF
MAX4888A/MAX4839A RE W5 12 Z A PCle (55, S KME N
V+ - 1.2V. COM_+iliiE W15 5 ] LLET# 2 NO_+ 5 NC_+

iHiE; COM_-iiE 155 LUl EINO_-B{ NC_-ifiA .
MAX4888A/MAX4889A M X [a] Jf- 3, COM__. NO__#1
NC__HEnT IVE M A, tn] DIAE Ak .
H o TAEFE+2.5V i +1.8VIE, FHA T .
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TIGEREE/E B &
I I
MAXI MAXI
MAX4886A MAX4889A

COM1+ 0’\4 NC1+ COM1+ 0’\4 NC1+
COM1- 0"4 NC1- COM1- 0"4 NC1-
—c// A1 — NOt+ —c// A NO1+
c/‘/ A NO1- c/‘/ A NO1-
COM2+ oA NC2+ CoM2+ oA NC2+
COM2- o/‘ NC2- COM2- o/‘ NC2-
—o// A1 — NO2+ —o/l/ A NO2+
A NO2- o// A NO2-
SEL ——|> COM3+ o"/‘ NC3+
| COM3- 0/'4 NC3-
GND —c// A NO3+
o// A NO3-
SEL | COM__TO |cOM__TO COM4+ o/‘ NC4+

NC_ | NO_ :
0| on OFF COM4- oA NC4-
1 OFF ON —o// A NO4+
o// A NO4-

o >

|
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g =t

PCle FF %

MAX4888A/MAXA889A T % F T PClefx 5 1) T # 4 B (W
E5). B, EREREI, B A 411638
M PCle 25y UM AL 8B M 2k, ARG HEREA T RER
EITPIRE . IS L5 1 7 P S 681 A SLI™ (46 I i 6 122
A CrossFire™. MAX4889A LA EARAL A #4116
WEMEERITAE, BT RUERUG R TR
o P Bk 2 B S0l B S e AL, AT RLSE
PR O R TAEBE 14, (R — F AR oT DA TAE#E
WHRBEXT. LFEEEFETFIV.

SR T /5
11 BT 5 SR A B P B AT R AR R, AP A &

ESD{R#A

Al i Maxim 28 44F —#F, #4FRITA 51139 HA ESD{# 4
AL, BEUSTENS AR AR . SEHC R Hp s B FR LA
B RE Y. COM_+FICOM_-5| i I ELA % 4 o i g,
A, Maxim (9 TRENE I & H B §4H AR KT B e 1 L
ghy, ik Bes| SR ALY, T ARAS K 2 1) 6k V I ESD
Wity . ESDAR AP BLAGTE BT A RS T #B 0] 7K 52 6k V I ESD
i EEERRE TIERZS, RS IR RS

A=

MAX4889A COM_+F1COM_-5| i) +6kV ESD# % F A
AR (MIL-STD-883, J71%3015). K 6im R AR,
B 7 T 75 R e AR BEL T EL IS 7 A R L I T . AR T —
A 100pFHLZ, Sk H 2 T ZRMESDHEE, A5
3k — A EEL B ) B 5 1 R

GulkRE . (f FABHAT A2 5 19 PCB AR 2% - 5 | 28 R AT RE 48 mii i
716 PCle Y X A7 2R BHLBT I B3Rk . ff £ L UL 55 i FL A R mT
BE ST AR (IO, SR A S L 4 T Bt B o
Ui AR AR S 2 81 — DR A . B EFILT 1V, A
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE
HIGH- »  DEVICE
VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR = TEST
- - SOURCE o
DATA
— > | DIRECTION
I:> MAXIMN |— >
—>  MAX48884 | —> -
ONE LANE MAX48894 > I Fov—
| B6. AAEFE L ESD i 7
< <«
- < <
< 4*_
Ip 100% It PEAK-TO-PEAK RINGING
90% | ——— (NOT DRAWN TO SCALE)
DATA IS ROUTED f
NOTE: ONLY ONE LANE IS SHOWN FOR CLARITY TO EITHER AMPERES
BOARD A OR B /
36.8%
10% |-
0
0| 4 TIME —»
L L -t P [y —— P
A B CURRENT WAVEFORM
[&]S5. MAX488SA/MAX4889A H 1 843 18 TF 5% H 7. A i e
++ -~
IL‘J‘#{EI%

CrossFire /2 ATI Technologies, Inc. [ ##5 -
SLI/ENVIDIA Corporation f B #7 -

MAXIMN

PROCESS: CMOS
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£ 7Y 7 F RS

MAX4888A/MAX4889A

PCle GRAPHICS INTERFACE

GRAPHICS GRAPHICS
PCle BUS CARD | CARD 2
1 COM1+ NC1+ >
LANE O TX
»| COM1- NC1- >
1 COM2+ ) NC2+ >
LANE 1 TX MNAXI/W
»| COM2- MAX4889A NC2- >
> COM3+ NC3+ >
LANE2 TX
1 COM3- NC3- >
»| COM4+ NC4+ >
LANE3TX
» COM4- NC4- >
NO1+ >
NO1- >
NO2+ >
NO2- >
NO3+ >
NO3- >
NO4+ >
SEL NO4- >
; CHANNEL SELECT
COM1+ NC1+ |
LANE 0 RX
COM1- NC1-
COM2+ > NC2+ |
LANE 1 RX MNAXI/W
COM2- MAX4889A NC2- |
COM3+ NC3+
LANE 2 RX
COM3- NC3- |
COM4+ NC4+ |-
LANE 3 RX
COM4- NC4- |-
NO1+ |
NO1- |-
NO2+ |
NO2- |-
NO3+ |-
NO3- |
NO4+ |-
SEL NO4- |

T— CHANNEL SELECT
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