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General Description

The MAX3840 is a dual 2 X 2 asynchronous crosspoint
switch for SDH/SONET DWDM and other high-speed
data switching applications where serial data stream
loop-through and protection channel switching are
required. It is ideal for OC-48 systems with forward
error correction. A high-bandwidth, fully differential sig-
nal path minimizes jitter accumulation, crosstalk, and
signal skew. Each 2 X 2 crosspoint switch can fan out
and/or multiplex up to 2.7Gbps data and 2.7GHz clock
signals. All inputs and outputs are current mode logic
(CML) compatible and easily adaptable to interface
with an AC-coupled LVPECL signal. When not used,
each CML output stage can be powered down with an
enable control to conserve power. The typical power
consumption is 460mW with all outputs enabled.

The MAX3840 is compatible with the MAX3876
2.5Gbps clock and data recovery (CDR) circuit.

The MAX3840 is available in a 32-pin exposed-pad
QFN package (5mm x 5mm footprint) and operates
from a +3.3V supply over a temperature range of -40°C
to +85°C.

Applications
SDH/SONET and DWDM Transport Systems
Add-Drop Multiplexers

ATM Switch Cores

WDM Cross-Connects

High-Speed Backplanes

MAXIMN
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Single +3.3V Supply
460mW Power Consumption
2psrMs Random Jitter

7psp-p Deterministic Jitter

Features

Power-Down Feature for Deselected Outputs
CML Inputs/Outputs

6ps Channel-to-Channel Skew
100ps Output Edge Speed
5mm x 5mm 32 QFN or Thin QFN Package

Ordering Information

PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX3840ETJ+ -40°Cto +85°C 32 TQFN T3255-3
MAX3840EGJ  -40°C to +85°C 32 QFN G3255-1

+Denotes lead-free package.

Pin Configurations appear at end of data sheet.

Typical Application Circuit

/( VCo =+3.3V

—) > Zo=50Q TRANSMISSION LINE

Q& | Maxim | | maxam —__ —__ ) mmam
MAX3866  |-»|  MAX3876 DATA MAXIVI MAX3869
TIA AND LA COR LASER
—) —) > DRV
CLOCK
[ . MAX3840  f—f) e MAXIM
\\?Q{ MAXIM | | maxam _O%)" CROSSPOINT ufeood
MAX3866 |  MAX3876 SWiTCH e
TIAAND LA I T ot
CLOCK -4

Z

Z

MAXI

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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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC «oovvveevviiiiiiiieiee, -0.5V to +5.0V 32-Pin QFN

Input Voltage (CML) .....ooocveiviiinenne. (VCC-1.0)to (Vcc + 0.5V) (derate 21.3mW/°C above +85°C)......ccccccceevvviiiiiiiiaiin, 1.38W

TTL Control Input Voltage..............ccooveeene. -0.5V to (Vcc + 0.5V) Operating Temperature Range ...........ccccceeevvenn. -40°C to +85°C

Output Currents (CML) ...o.voiiviiiiicc e 22mA Operating Junction Temperature Range ..-55°C to +150°C

Continuous Power Dissipation (Ta = +85°C) Storage Temperature Range ................c....... ..-65°C to +160°C
32-Pin TQFN Lead Temperature (soldering, 10S) .......ccccoovvvviiiiiiiennn, +300°C
(derate 21.3mW/°C above +85°C).........ccccoevvvieiieeien. 1.38W

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.

DC ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current lcc All outputs enabled 140 190 mA
CML INPUT AND OUTPUT SPECIFICATIONS
CML Differential Output Swing RL = 50Q to Vcc (Figure 2) 640 800 1000 | mVp-p
Differential Output Impedance 85 100 115 Q
CML Output Common-Mode

RL =50Qto V Vce-0.2 \Y

Voltage L = 500 to Vee cc-0
CML Single-Ended Input
Voltage Range Vis Vce - 0.8 Vcc +0.4 \
CMI_ Differential Input Voltage 300 1600 | mvp.p
Swing
CML Single-Ended Input 425 50 575 o
Impedance
TTL SPECIFICATIONS
TTL Input High Voltage VIH 2.0 Y,
TTL Input Low Voltage ViL 0.8 \
TTL Input High Current lH -10 +10 pA
TTL Input Low Current L -10 +10 pA
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+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

AC ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = -40°C to +85°C. Typical values are at Vo = +3.3V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CML Input and Output Data 57 Gbps
Rate
CML Input and Output Clock 57 GHz
Rate
CML Output Rise and Fall Time tr, tf 20% to 80% 100 136 ps
CML Output Random Jitter RJ (Note 2) 2 PSRMS
CML Output Deterministic Jitter DJ (Note 3) 7 20 pPSp.p
CML Output Differential Skew tskew1 Any differential pair 7 25 ps
CML Output Channel-to-
Channel Skew tskew2 Any two outputs 15 40 ps
Propagation Delay from Input-
to-Output d 185 ps

Note 1: AC characteristics are guaranteed by design and characterization.
Note 2: Measured with 100mVp-p noise (f < 2MHz) on the power supply.
Note 3: Deterministic jitter (DJ) is the arithmetic sum of pattern-dependent jitter and pulse width distortion.

MAXIM 3
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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

Typical Operating Characteristics

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE CML DIFFERENTIAL VOLTAGE
160 - 800 T | o
4 OUTPUTS ENABLED E 750 E
140 ] 3 T | — | |°
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+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

Pin Description

PIN NAME FUNCTION
1 ENB1 Channel B1 Output Enable, TTL Input. A TTL low input powers down B1 output stage.
2 DIB1+ Channel B1 Positive Signal Input, CML
3 DIB1- Channel B1 Negative Signal Input, CML
4 ENBO Channel BO Output Enable, TTL Input. A TTL low input powers down BO output stage.
5 SELBO Channel BO Output Select, TTL Input. See Table 1.
6 DIBO+ Channel BO Positive Signal Input, CML
7 DIBO- Channel BO Negative Signal Input, CML
8 SELB1 Channel B1 Output Select, TTL Input. See Table 1.
9,24 GND Supply Ground
10, 12% 122 17, Vee Positive Supply
11 DOBO- Channel BO Negative Output, CML
12 DOBO+ Channel BO Positive Output, CML
14 DOB1- Channel B1 Negative Output, CML
15 DOB1+ Channel B1 Positive Output, CML
18 DOA1- Channel A1 Negative Output, CML
19 DOA1+ Channel A1 Positive Output, CML
21 DOAO- Channel AO Negative Output, CML
22 DOAO+ Channel A0 Positive Output, CML
25 SELA1 Channel A1 Output Select, TTL Input. See Table 1.
26 DIAO+ Channel A0 Positive Signal Input, CML
27 DIAO- Channel A0 Negative Signal Input, CML
28 SELAO Channel A0 Output Select, TTL Input. See Table 1.
29 ENAO Channel A0 Output Enable, TTL Input. A TTL low input powers down AO output stage.
30 DIA1+ Channel A1 Positive Signal Input, CML
31 DIA1- Channel A1 Negative Signal Input, CML
32 ENA1 Channel A1 Output Enable, TTL Input. A TTL low input powers down A1 output stage.
Ep Exposed Pad Ground. The exposed pad must be soldered to the circuit board ground for proper

electrical and thermal operation.

MAXIM
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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

Table 1. Output Routing

ROUTING CONTROLS OUTPUT CONTROLS OUTPUT SIGNALS
SELAO/SELBO SELA1/SELB1 | ENAO/ENA1 | ENBO/ENB1 Signal at DOA0/DOBO Signal at DOA1/DOBA1
0 0 1 1 DIA0/DIBO DIAO/DIBO
0 1 1 1 DIA0/DIBO DIA1/DIB1
1 0 1 1 DIA1/DIB1 DIAO/DIBO
1 1 1 1 DIA1/DIB1 DIA1/DIB1
X X 0 0 Power Down Power Down
DIAO+
CML+ -g---
DIAO- 0 DOAO+
—1 DOAO-
ENAO R
SELAO 500mV A
VIAX >< >< SZOm;MIN
0 DOA1+ T
DIAT+
DIAL- CML 1 DOA1-
ENA1 oM — 1 LY
——— SELAT
DIBO+
CML DOBO+
DIB0- —q » _____________
O DOBO-
ENBO
SELBO
1000mV
MAX
0 DOB1+
DIB1+ :‘ (CML+) - (CML-)
DIBA- CML 1 DOB1-
ENB1
St | | — e

Figure 1. Functional Block Diagram

Detailed Description

The block diagram in Figure 1 shows the MAX3840
architecture. The SELA_ and SELB_ pins control the rout-
ing of the signals through the crosspoint switch. Each
output of the crosspoint switch drives a CML output dri-
ver. Each of the outputs, DOA_ and DOB_, is enabled or
disabled by the respective ENA_ and ENB_ pins.

Figure 2. CML Output Levels

CML Inputs and Outputs
CML is used to simplify high-speed interfacing. On-
chip input and output terminations minimize the number
of external components required while improving signal
integrity. The CML output signal swing is small, result-
ing in lower power consumption. The internal 50Q input
and output terminations minimize reflections and elimi-
nate the need for external terminations.
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+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

Applications Information

Interfacing PECL Inputs and

Outputs to the MAX3840

For information on interfacing with CML, refer to Maxim

Application Note HFAN-01.0, Introduction to LVDS,
PECL, and CML.

Layout Techniques
For best performance, use good high-frequency layout
techniques, filter Vcc supplies, and keep ground con-
nections short. Use multiple vias where possible. Also,
use controlled-impedance transmission lines to inter-
face with the MAX3840 data inputs and outputs.

Interface Models

Figure 3 shows the interface model for the CML inputs,
and Figure 4 shows the model for CML outputs.

Vee

Q

oK

?m

DIAD-

Vee

% 50.
DIAO+ %

Vcc%

-

MNAXIN
MAX3840

MNAXIV
MAX3840

Vee

50Q 50Q

L DOAO-

DOAO+

P—o—h

Figure 3. CML Input Model

MAXIM

Figure 4. CML Output Model
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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

Pin Configurations

orvE %%gééggé o %§§§§§§§
et [ 1] @ [24] ano seLat [25] (1
oBt+ | 2] (23] vec DIA0+ | 26 (15| posi+
piBi- [ 3] (22 ] poso+ oino- [ 27] (G4 ] oosi-
EnBo | 4 ] NAXIN (21 ] poro- SELA0 [ 28] JN/I/ (3] Voo
SELBo | 5] MAX3840 (20 ] vee enno | 29 MAX3840 (32 poso-
DIBo+ | 6 ] (19 | poat+ piat+ [30] [37] ooso-
piBo- [ 7] (8 | poat- omi- [31] (o] Vec
seBt 3] 07 ] Voo Bt [ 32] (9] ano
N\ EEEFEFEER niaiainieialain
25582 Szg S E & L 88 & 2 &
@ g g 2 g =235 3 23 o
QFN THIN QFN
NOTE: THE EXPOSED PAD MUST BE SOLDERED NOTE: THE EXPOSED PAD MUST BE SOLDERED
T0 THE SUPPLY GROUND. T0 THE SUPPLY GROUND.

Chip Information

TRANSISTOR COUNT: 1200
PROCESS: Bipolar (SiGe)
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+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

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.)
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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

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.)

COMMON DIMENSIONS

PKG 16L 5x5 20L 5x5 28L 5x5 32L 5x5
SYMBOL| MIN. | NOM. | MAX.| MIN. | NOM. [ MAX. | MIN. | NOM. [ MAX.| MIN. | NOM. | MAX.
A 0.80( 0.90 | 1.00 | 0.80 | 0.90 1.00 [0.80| 0.90 | 1.00 | 0.80 | 0.90 1.00
Al 0.00| 0.01 0.05| 0.00 | 0.01 0.05 | 0.00| 0.01 0.05 | 0.00 | 0.01 0.05
A2 0.00 | 0.65 | 1.00 | 0.00 | 0.65 1.00 | 0.00| 0.65 | 1.00 | 0.00 | 0.65 1.00
A3 0.20 REF 0.20 REF 0.20 REF 0.20 REF

b 0.28 0.33 [ 040| 023 | 0.28 | 0.35 |0.18| 0.23 | 0.30| 0.18 | 0.23 | 0.30 EXPOSED PAD VARIATIONS
D 490 5.00 [ 510| 490 | 500 | 510 |490| 500 | 510 490 | 5.00 | 5.10 v =
D1 4.75 BSC 4.75 BSC 4.75 BSC 4,75 BSC %%ES v T ra T e ] e T o T v
E |490] 500 [ 510] 490 [ 500 | 510 [490] 5.00 [ 510 4.90 | 5.00 | 5.10 cie555 295 a1 1325255 a1 | 325
E1 4.75 BSC 4.75 BSC 4.75 BSC 4.75 BSC 620551 2'55 270 | 285 | 255 | 270 | 285
e 0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC G2055-2 [295 [ 340 | 325] 295 | 310 | 325
k 0.25 = - 0.25 - = 0.25 - - 0.25 - = G2855-1 255 | 270 | 285| 255 | 270 | 285
L 035| 055 | 0.75| 035 | 055 | 0.75 |[0.35| 055 [ 0.75| 0.30 | 0.40 | 0.50 GesSS-2 | 295 | 310 | 325 | 295 | 210 | 3.25

16 20 28 32 G3255-1 295 | 310 | 325|295 | 310 | 325

ND 4 5 7 8
NE 4 5 7 8
P 0.00| 0.42 | 0.60 | 0.00 [ 0.42 | 0.60 | 0.00| 0.42 | 0.60 | 0.00 | 0.42 | 0.60
3 o 120 0 12° 0 120 [ 12°

NOTES:

1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994,

3. N IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION & Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

/o) DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP.
/A\ THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED.
DETAILS OF PIN #1 IDENTIFIER IS OPTIONAL, BUT MUST BE LOCATED WITHIN ZONE INDICATED.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
7. ALL DIMENSIONS ARE IN MILLIMETERS.
8. PACKAGE WARPAGE MAX 0.05mm.
APPLIED FOR EXPOSED PAD AND TERMINALS. S
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. ED DALLA -,
10. MEETS JEDEC MO0220; EXCEPT DIMENSION "b”. e S W1 AXI1 /I

PROPRIETARY INFORMATION
APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART OF EXPOSED PAD [Tme paCKAGE OUTLINE. 16.20.28.32L QFN

FROM MEASURING. 5x5x0.90 MM

12, THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES). APPROVAL DOCUMENT CONTROL NO. RV, o
21-0091 | /2
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+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

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.)
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MAX3840

+3.3V, 2.7Gbps Dual 2 x 2 Crosspoint Switch

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.)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L 5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2 L [oown
SYMBOL [MIN. [NommAx [ mIN- TNomTmax TmIN JNom Jmax TMIN TNom [MAX T MIN. TNOM [mAX CODES MIN. TNOM. | MAX | MIN. [ NOM.] MAX | 2015 | acr oo
A lo.70 ]0.75]0.80{0.70|0.75]| 0.80]0.70{0.75 [ 0.80 [0.70 |0.75]0.80 [0.70 |0.75|0.80 T1655-1 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 3.20| = NO
A1 0 ]0.02]0.05| 0 [0.02]0.05| 0 [0.02]0.05| 0 [0.02/0.05] 0 ]0.02{0.05 T16552 | 3.00 | 3.10 1320 | 3.00 | 3.10 | 320 = YES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 | 3.1013.20 | 3.00 | 3.10 | 3.20 *x NO

0.25 {0.300.35]0.25]0.30 | 0.35]0.20 |0.25]0.30|0.20 [0.25]0.30 |0.15]0.200.25
4.90 15.00 ] 5.10]4.90 |5.00 | 5.10{4.90 [5.00 | 5.10{4.90 | 5.00]5.10 |4.90 [ 5.00|5.10

E T2055-2 3.00 | 3.103.20 [ 3.00 | 3.10 | 3.20 | ** NO
E 4.9015.00] 5.104.90 |5.00] 5.10{4.90 [5.00{ 5.10{4.90 | 5.00]5.10 |4.90 [ 5.00{5.10

e

k

L

T2055-3 3.00 [3.10[3.203.00 | 3.10 | 3.20 | ** YES

0.80 BSC. 0.65 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. T2055-4 300310320300 ]3.10]3.20] = NO

0.25] - ~o2s] - ~Toa2s] - ~ Joos] - ~ lo25]0.35]0.45 T2055-5 3.15]13.25(3.35[3.15 |3.253.35| 0.40 YES

0.30 [0.40{0.50{0.45 [0.55 [ 0.65]0.45 [0.55] 0.65 [0.30 [0.40] 0.50[0.40 [0.50] 0.60 72855-1 | 315]3.25]13.35[315|3.25[335) « NO

T O S S S B B R [ T2855:2__ | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80| = | NO
N 5 20 28 32 20 T2855-3 | 3.15[3.25[3.35[3.15 [3.25 [3.35[ YES
ND 4 5 7 8 10 T2855-4 2.60]12.70|2.80|2.60 | 2.70 | 2.80 il YES
NE 4 5 7 8 10 T2855-5 2.60]2.70|2.80|2.60 | 2.70 | 2.80 i NO
JEDEC WHHB WHHC WHHD-1 WHHD2 | T2855-6 | 3.15[3.25[3.35[3.15 [3.25[335] NO
T2855-7 | 2.60 | 2.70 | 2.80 [ 2.60 | 2.70 [ 2.80 | YES

NOTES: T2855-8 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 [ 3.35]| 040 | YES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T2855N-1 | 3.15]1325]3.35/3151325)335[ « NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 732552 13.00310/320)300[310|320] * NO
3. NIS THE TOTAL NUMBER OF TERMINALS. T3255-3 13.00]31013201300(3.10{320] - YES
THETERMINAL#1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 132554 3.0013.103.20 {300 | 3.10 | 3.20 hil NO
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 [3.00 ]3.10{3.203.00 | 3.10 | 3.20| ** NO
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 120551 1 3.20 | 3.30 | 3.40 | 3.20 | 3.30 | 3.40| = YES

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm. DALLAS »,

11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. EDsm /VI /J‘I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

& LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

** SEE COMMON DIMENSIONS TABLE

TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

APPROVAL DOCUMENT CONTROL NO. R&V. 2
-DRAWING NOT TO SCALE- 21-0140 H /2

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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