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5.0GHz T&F-10dB (82 #I{E)
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v EMEE
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5 3:UPC PART TEMP RANGE PIN-PACKAGE
Z1LAPC MAX4889BETO+ -40°C to +85°C 42 TQFN-EP*
R 5 5 MAX4889CETO+  -40°C to +85°C 42 TQFN-EP*
N " . R AN 1] 3 >H:D
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MAX4889B/MAX4889C

2.5/5.0/8.0Gbps PCle T iEH %

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)
VG ettt -0.3V to +4V

Continuous Power Dissipation (Ta = +70°C) for multilayer board:
42-Pin TQFN (derate 35.7mW/°C above +70°C) ....... 2857mW

SEL, _IN_, _OUTA_, _OUTB_ (Note 1) ....... -0.3Vto (Vcc + 0.3V) Operating Temperature Range ...........cc.ccoeeeeee. -40°C to +85°C
Continuous Current (AIN_ to AOUTA_/AOUTB_, BIN_ to Junction Temperature ..o +150°C
BOUTA_/BOUTB_, CIN_to COUTA_/COUTB_, DIN_to Storage Temperature Range .............cocccoeevnennn. -65°C to +150°C
DOUTA_/DOUTBL_) it +70mA Package Junction-to-Ambient Thermal Resistance
Peak Current (AIN_to AOUTA_/AOUTB_, BIN_to (BJA) (NOLE 2) i 28.0°C/W
BOUTA_/BOUTB_, CIN_to COUTA_/COUTB_, DIN_to Package Junction-to-Case Thermal Resistance
DOUTA_/DOUTB_) (0JC) (NOE 2) ..o 2.0°C/W
(pulsed at 1ms, 10% duty cycle).....ccccocvviriiiiinnn. +70mA Lead Temperature (soldering, 10S) .....cccoceevreiiiiriinnn. +300°C
Continuous Current (SEL)........cooooiiiiiiieciieee +10mA Soldering Temperature (reflow) .........c.cooeiviiiiiiiiiin, +260°C

Peak Current (SEL)

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

Note 1: Signals on SEL, _IN_, _OUTA_, _OUTB_ exceeding Vcc or GND are clamped by internal diodes. Limit forward-diode current

to maximum current rating.

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer

board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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 = +3.3V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise

noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC PERFORMANCE
_INC, Vee -
Analog Signal Range _OUTA_, -0.3 1CC8 \
_OuTB_ '

. Vce = +3.0V, | N_ = 15mA, V_ouTA_,
On-Resistance RoN V OUTB. = OV, 1.2V 6.4 8.4 Q
On-Resistance Match Between Vce = +3.0V, | IN_ = 15mA, V_ouTA
Pairs of Same Channel ARON V_ouTts_ = 0V (Notes 4, 5) 0.1 0.5 Q
On-Resistance Match Between Vce = +3.0V, | N_ = 15mA, V_ouTA
Channels ARON V_outs_ = 0V (Notes 4, 5) 02 Q

) Vce = +3.0V, L N_ = 15mA, V_ouTA
On-Resistance Flatness RFLAT (ON) V 0UTB. = OV, 1.2V (Notes 5, 6) 0.3 Q
_OUTA_ or _OUTB_ Off-Leakage | |_ouTtA_(OFF), | Vcc = +3.6V, V_IN_= 0V, 1.2V, V_oUTA_ P w A
Current |_ouTB_ (OFF) | or V_outs_ = 1.2V, OV (MAX4889B) H

Vcec = +3.6V,V IN_ =0V, 1.2V, V_ouTA_
_IN_ On-Leakage Current I_IN_ (ON) orV_outs_ = V_IN_or unconnected -1 +1 A
(MAX4889B)
N All other ports are unconnected
Output Short-Circuit Current (MAX4889C) 5 15 HA
L All other ports are unconnected

Output Open-Circuit Voltage (MAX4889C) 0.2 0.6 0.9 Vv

MAXIMN
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2.5/5.0/8.0Gbps PCle T iEHF*

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.3V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise
noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

AC PERFORMANCE

SEL-to-Switch Turn-On Time tON_SEL 75 =71 = 50Q 80 ns

SEL-to-Switch Turn-Off Time tOFF_SEL Zs =7 = 50Q, Figure 1 15 ns

Propagation Delay tPD Zs =Z| = 50Q, Figure 2 50 ps

Output Skew Between Pairs tSKEW1 Zs =7 = 50Q, Figure 2 50 ps

Output Skew Between Same Pair tSKEW?2 Zs =7 = 50Q, Figure 2 10 ps
OHz < f<2.8GHz -14

Differential Return Loss (Note 5) SDD11 2.8GHz < f<5.0GHz -8 dB
f>5.0GHz -3

Differential Insertion Loss (Note 5) SpD21 See Table 1 dB
OHz < f<2.5GHz -40

Differential Crosstalk (Note 5) SpDCTK 2.5GHz < f<5.0GHz -30 dB
f>5.0GHz -25
OHz < f<2.5GHz -15

Differential Off-Isolation (Note 5) Spp21_OFF | 2.5GHz < f<5.0GHz -12 dB
f>5.0GHz -12

CONTROL INPUT (SEL)

Input Logic High ViH 1.4 \

Input Logic Low ViL 0.6 V

Input Logic Hysteresis VHYST 130 mV

POWER SUPPLY

Power-Supply Range Vce 3.0 3.6 \

Ve Supply Current lcc VseL = OV or Ve 1 mA

Note 3: 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 4: ARoN = RON (MAX) - RON (MIN)-

Note 5: Guaranteed by design, not production tested.

Note 6: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

R 1. ENIRFEER

FREQUENCY RANGE

MAXIMUM INSERTION

(GHz2) LOSS (dB)
14

0-2.5 — x f 0.6
o5 X 1GHz +
6

2.5-5 T x fGHz - 1.0
8

5 or greater 3 x fGHz - 3.0

MAXIMN
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MAX4889B/MAX4889C

2.5/5.0/8.0Gbps PCleiEF &

iz BB 2 /B e

SOURCE + | i LOAD
MAX48898/
MAX4889C
’s Vour

S

SEL

SEL 71 50%

90%

Vour

toN_sEL —

10%
P
— —»|/ |<— toFr st
M~ A

THE FREQUENCY OF THE SIGNAL SHOULD BE ABOVE THE HIGHPASS FILTER CORNER OF THE COUPLING CAPACITORS.

1. IR
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2.5/5.0/8.0Gbps PCle T iEHF*

A5zt FE /0 7 (B (4E)

| SORCE 1 maxcian | 1 HOAD :
: v mAxesos/ | !
i . MAX4889C i .
' Is : :
| I I N AL |
D V. o § : n
E S ! ‘\:\C . Voutn :
. Vs. ' . . I :
: : | seL ! ;
= b o ;
- | CALIBRATION : EVCALD |
e E 5 .
: s | 1\ TRACES L Vo !
: - T R =
| Vse- | ! ) !
Tl 3 . . N

VeaLp - Veatn 74% \_ 50%

Voutp - VouTn 50% 50%

—> tpoy tppr — tpp = max (tppy, tppy)

Voutp 71 VCM

\VCM

Voutn VCM VCM
tskew = max (tsk1, tske)
—> tski tsko —>

THE FREQUENCY OF THE SIGNALS SHOULD BE APPROXIMATELY 1/20 OF THE LOWEST DATA RATE.

B2, (& S R i1 O 7
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MAX4889B/MAX4889C

2.5/5.0/8.0Gbps PCle T iEH %

BT (E4514
(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT
ON-RESISTANCE vs. V |N_ ON-RESISTANCE vs. V |y vs. TEMPERATURE
80 Voo =430V | g 10 ‘ ‘ g 0 Miaxassos ‘ g
cC=+3. - £ Tp=+85°C £ 2
. Voo =+3.3V . ; A £ 650 | MAX4889C = = = = — 2
g g Vg = +3.6V z
10— y Y 3 8 y Z 600 _______;c - Z
L 1 < 550 Voo =433V
65 7 = O Dkt ikl kb Rkl
— — A = 500
2 Ve = +3.6V g s = Ve =+3.0V _
& £ ) 3 450 """"}'"'7‘
55 5 = Vg = +3.6V
Ta=-40°C  Ta=+25C & 400 i
50 4 “ a5 Vcc:+3-3y
Vg =+3.0V
45 3 500 ‘cc + ‘
40 2 250
0 06 12 18 0 03 06 09 12 15 40 1510 35 60 85
Vo (V) Vo (V) TEMPERATURE (°C)
LOGIC THRESHOLD TURN-ON/-OFF TIME DIFFERENTIAL INSERTION LOSS
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. FREQUENCY
14 3 %0 | 5 = 5
§ 8 [——— toN_SEL % _ 7 TS %
13 g T E 8 4 NN g
: g . 70 g 197) \ LS _ §
= | — £ w0 g 6 NN
g 12 Vi < = 4 Ne \\‘
& // // E 50 E 10 \
E _— // ; 0 %) MASK \\
o 11 ViL 3 2 -12 AN
8 g ¥ Z -1
= e
1.0 2 toFF_SEL &= 16
10 = g |MAx4ssoB
MAX4889C = = — =
0.9 0 -20
30 31 32 33 34 35 36 30 31 32 33 34 35 36 0 2 4 6 8 10
Vee (V) Vg (V) FREQUENCY (GHz)
DIFFERENTIAL OFF-ISOLATION DIFFERENTIAL CROSSTALK DIFFERENTIAL RETURN LOSS
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
0 5 0 5 0 g
5 B
— ) -10 g S =2
g -0 g g | s ~S 1]
8 15 PN /N S =z — g
= ~T ) = Ninl & y //
= 30 15
a -0 . 2 = /
2 g \ ANV VY E AN A
& 25 S 4 N ¥ E 20 A 2 v
Lo : MVANEE R
= -30 = =
= E 50 = 5
= L ' =
Z % 5 =
o = -60 E -30 v
% -40 = =
-45 -70 -35 | MAX4889B
MAX4889C = = = =
-50 -80 -40
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
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2.5/5.0/8.0Gbps PCle T iEHF*

ThEEHEE/EIE

V(‘]C V(‘)C
MAXKIM MAXIM
MAX48898 MAX4889C
O O
AIN+ pamm— Y)W AIN+ - % AQUTA+
AIN- ; Sum— ] AN-—}- p— AQUTA-
Yor
Lota — 1 AOUTB+ Lota % = AOUTB+
1 aoute — AQUTB-
DI
BIN+ cam— Y]] BIN+ a % BOUTA+
BIN- ; com— ] BIN-—-4 — BOUTA-
OI0F:
Lofa—— 1 Bouss Lot % BOUTB+
1 goute — BOUTB-
DI
CIN+ cumm— T CIN+ - % COUTA+
CIN- ‘ a1 couTa- CIN- - — COUTA-
oYoE:
Lota——— 1 coutss Lota % ~— 4 coums:
1 couts - COUTB-
Did
DIN+ a1 DOUTA+ DIN+ = % - DOUTA+
DIN- : -1 poura- DIN-—}-¢ S— DOUTA-
OIOF:
Lora 1 poutss Lota % DOUTB+
1 pours p— DOUTB-
IN_TO| IN_TO CONTROL CONTROL §
SEL | “outa_ | _ouTs_ SEL SEL— bl
0 (DEFAULT)|  ON OFF
1 OFF N St L
[ [

GND GND
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2.5/5.0/8.0Gbps PCleiEF &

MAX4889B/MAX4889C

51 i BF

Bl

MAX4889B/ =L ThaE

MAX4889C
1 AIN+ BEPLIF 31, A Hii I3 -
2 AIN- BERITF ST, A S 7 .
3 AOUTB+ | BE4MIFFIET, & bt 1E 3 -
4 AOUTB- | HLRIFFIEL, T s .
5 BIN+ BEPLIF 32, A Hedi IR 3 -
6 BIN- BEPLIF 52, A Hedi 7 -
7 BOUTB+ | MEIUFFI2, H FFuif IE o .
8 BOUTB- BELIF 32, I i 735 -

9,19, 21, 26, 31, vee Eiﬁ}ﬁ%’if@i: %chﬁ%%B.OV§3.6VEEﬁ§}£n K HOIpFR &R A Ve B 2 GND,

34,39, 41 LA SUR T RESEIT BRI L, 155 3% /B A7 Jervel o -
10 CIN+ BRELIF 33, A Hedi IE 3 -
11 CIN- BT 53, A4k s .
12 COUTB+ | MEIFIE3, # i 1E .
13 COUTB- | BEBIF3, B IFuh 7k -
14 DIN+ BETT 4, /A FEus I .
15 DIN- BEFLTF 34, 24 Sk 17 .
16 DOUTB+ | HERIIFI4, T 1E 3 -
17 DOUTB- | MEIUTFIR4, # I i 7w .

18, 20, 22, 25, 29,

35, 38, 40, 42 GND .
23 DOUTA- | MERIFFI4, 5P 5 .
24 DOUTA+ | BEMIFI4, & PR 1E 3 -
27 COUTA- | BERIIFE3, P v 170 -
28 COUTA+ | M3, 8 P 1E i .
30 SEL EE 2% A, SELAA70kQ ()% GND i HiBH .
32 BOUTA - | MERIFFI2, H A 70 -
33 BOUTA+ | AERIFFI2. P I b .
36 AOUTA- BETIF 3T, K DA 170 «
37 AOUTA+ | BERIIFICT, P 1E 3 -
— EP HRE, EBEEPEGND.

8 MAXIMN




2.5/5.0/8.0Gbps PCle T iEHF*

EZi
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MAX4889C E A4 10pA (ML EME)FEIFHG, _OUT_Y%i5GND
Z A 60kQ (ML TRU(E) P & FELPH . MAX4889C n] AR
AT P4 RS, Bl SASHISATA. MAX4889B/
MAX4889C B A — ¥4 il%m A (SEL), HT U5 %
MiE. SELEAT70kQ (MAE) N 2 GND R HLFH .

MAX4889B/MAX4889CH] 5¢ 4= TAETE3.0V £ 3.6V HHL .

HEEFHN(SEL)
MAXA4889B/MAX4889C # fi — ¥ = 4%l iy A(SEL), AT
TE_IN_FI_OUT_iiE Z [ 3815 5 12 ZhaEHE K/ E (g
2405 T MAX4889B/MAX4889C [ BL{E % . SELEA70kQ
(M7 {E) T iz 2 GND A LB .

BHESETF
MAX4839B/MAX4889C EMS H2 Ul ix K2 Ve - 1.8VINFRiE
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MiE. _IN-#IE MG S A s]_OUTA-8_OUTB-#iA .
MAX4889B/MAXA4B89C A XM [ FF 5, _IN_FI_OUT_REAT DA
1 ki A, ] RUYE Ay i ot
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PCle FF%
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MAX4889B/MAX4889C

2.5/5.0/8.0Gbps PCleiEF &

BB THER A

PCle
NORTH BRIDGE

LANEO TX

LANE1TX

LANE2 TX

LANE 3 TX

LANE 0 RX

LANE 1 RX

LANE 2 RX

LANE 3 RX

PCle GRAPHICS
CONNECTOR 1

Yy

Yvy

Yvy

\4

PCle GRAPHICS
CONNECTOR 2

Yvy

Yvy

A

A A A A

A A A

Y

A A A

A A A

A

A

CHANNEL
SELECT Ve
AOUTA
SEL AOUTA-
BOUTA+
BOUTA-
[ AN+ COUTAL
[ AIN- COUTA-
[ BIN:+ DOUTAL
{1 BN-  MAXIAM  DOUTA-
| ONe  MAX4889B  poute.
11 CIN- AOUTB-
|| DIN+ BOUTB+
11 DIN- BOUTB-
COUTB+
COUTB-
DOUTB+
DOUTB-
GND
CHANNEL
SELECT V|CC
AOUTA+
SEL AOUTA-
BOUTA+
BOUTA-
AN+ COUTA+
AIN- COUTA-
BIN+ DOUTA+
BN-  MIAXIVI  DOUTA-
CiNe MAX48898  nouTas
CIN- AOUTB-
DN+ BOUTB+
DIN- BOUTB-
COUTB+
COUTB-
DOUTB+
DOUTB-
GND

10
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HHEE HEREE
PROCESS: CMOS T AL W ANEAE AR ST )5, 1A china.maxim-ic.

com/packages. if{E &, HEGMILPH 7. #7H -7 (UEIR
RoHSIRZ . £ Pl REE & AR BT, (iR 54
EHK, SRoHSIETLK.

HERE ESEE L SMERS | BETRRS
42 TQFN T423590M+1 | 21-0181 90-0079
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