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Figure 1. Functional Block Diagram

FEATURES

• 33 x 32 differential crosspoint switch
• Full broadcast switching capability
• Differential 10K PECL data path
• Configurable differential output driver

controls
• Up to 1.25 Gbit/s NRZ data rate
• TTL configuration controls
• Reconfigurable without disturbing

operation
• Single cycle broadcast configuration
• High-speed multicast and fast unicast

configuration (100 MHz)
• “Break” feature to disable previous

multicast configuration
• 224-pin LDCC package

APPLICATIONS

• Internet Switches

• Datacom or telecom switching

• Digital demultiplexing

• Microwave or fiber-optic data distribution

• High-speed automatic test equipment

• Digital video

33 x 32 1.25 GBIT/S DIFFERENTIAL CROSSPOINT SWITCH S2028

DEVICE
SPECIFICATION

GENERAL DESCRIPTION

The S2028 is a very high-speed 33 x 32 differential
crosspoint switch with fast multicast and broadcast
capabilities. It consists of 32 differential PECL input
signal pairs that can be connected to any or all of its
32 differential PECL output signal pairs. In addition,
the differential output drivers can be individually con-
figured to gate in an additional broadcast channel.
This channel can be used as a default advertise
channel, or to supply a signal such as a clock to
simplify interface design.

Along with a single cycle reconfiguration of the entire
33 x 32 crosspoint switch, the S2028 features single
cycle broadcast and fast two cycle multicast configu-
ration. A “break” feature allows fast unicast or
multicast disable of the previous configuration.

The S2028 contains a unique memory map, which
provides full support of the broadcast, multicast, and
unicast modes.

The differential 10K PECL logic data path makes the
part ideal for high-speed applications. The differential
nature of the data path is retained throughout the
crosspoint structure, to minimize data distortion and to
handle NRZ data rates up to 1.25 gigabits per second.
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Figure 2. Data Transfer Waveforms
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Data Transfer

For each configured connection between a differen-
tial input pair and an enabled output pair, any data
appearing at the input pair and switching at up to
1.25 Gb/s will be passed immediately through to the
output pair.

Configuration

The S2028 can be selectively reconfigured one out-
put channel at a time in unicast mode, 16 output
channels at a time in multicast mode, and all 32
output channels simultaneously in broadcast mode.
Any number of output channels can be reconfigured
simultaneously using the CONFIGN control. Con-
figuration data is stored in all 32 registers, one
register for each output channel. As shown in Figure
1, the configuration data is passed in parallel from
all 32 registers to a bank of latches which hold the
active switch configuration. This two-state arrange-
ment allows any number of output channels to be
reconfigured simultaneously.

Each output configuration register holds 6 bits. Five
bits are used to select which input channel will be
connected to the output channel, and one bit is used
to override the input address and instead channel
the ADVERTISEP/N input to that output.

The S2028A 33 X 32 Crosspoint Switch interface is
designed to connect directly to a microprocessor’s
address and data bus and R/W signal. A CS input
(CSN) is provided to simplify interfacing to the
microprocessor’s address bus. Most of the device’s
functions can be programmed by a single instruction
in firmware. See the memory map in Figure 3. The
memory map depends on the hardware interface,
and can be mapped to any 1024 byte address range.
In general, the address bus will specify the
crosspoint switch input channel, and the data bus
will specify the crosspoint switch output channel.
The microprocessor or host hardware presents the
address and data to the S2028A, the decoder logic
enables CSN, and then the microprocessor strobes
the Read/Write* signal (LOADN). (See Figure 2.)

Broadcast Mode

Writing to any address in the Broadcast Address
Space (512-1023) will broadcast the input channel
specified on the address bus (IADDR) to all 32 out-
put channels. If the ADVERT bit is set to a 1, IADDR
is ignored and the ADVERTISE input is broadcast to
all 32 output channels. Broadcasting is a single cycle
operation, and does not require strobing of
CONFIGN.

TTL configuration controls simplify interfacing to
slower speed circuitry. Once a new configuration
has been entered into the configuration register file,
the S2028 can be completely reconfigured in only
10 ns without disturbing switch operations.

The configuration register can also be put into trans-
parent mode, reconfiguring all addressed outputs
within 10ns after the LOADN signal goes low.
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Multicast Mode

In Multicast Mode, a group of 16 output channels
can be configured to connect to one input channel in
a single cycle. There are two output channel groups,
so all 32 output channels can be configured in two
cycles. Each group has its own addess range. Group
0 configures output channels 0-15 while Group 1
configures output channels 16-31. Each bit of the 16
bit data bus (CRFDATA) specifies which of the 16
output channels in the group are to be configured to
connect to the input channel.

The address bus IADDR specifies the input channel,
and the ADVERT input specifies whether to override
that input channel with the ADVERTISEP/N input.
The BANKSEL bit specifies which of the two sets of
16 output channels is being addressed. For ex-
ample, if the address bus contains “0101011001”
and the data bus contains “01000110 10101100”,
then output channels 18, 19, 21, 23, 25, 26 and 30
are configured for connection to input channel 25. If
the address bus contains “0101111001” and the data
bus is unchanged, then output channels 18, 19, 21,
23, 25, 26 and 30 are configured for connection to
the ADVERTISEP/N input.

The Multicast Address Range is from 256-511. Writ-
ing to address range 256-383 will maintain the prior
configuration for a particular channel, if that
channel’s output mask bit is set to a “0”. The ad-
dress range 384-511 activates the “break” feature of
the S2028A 33X32 Crosspoint Switch. In this mode,
for each output channel whose mask bit is set to 0, if
the prior configured input channel matches the new
requested input channel, the prior configuration is
broken and the ADVERTISE input is connected to
that output.

Unicast Mode

Writing to the Unicast Address Range (0-255) will
configure the input channel specified on the address
bus (IADDR) to connect to the output channel speci-
fied on the lower 5 bits of the data bus (OADDR).
However, if the ADVERT bit is set to a 1, IADDR is
ignored and the output channel OADDR is config-
ured to connect to the ADVERTISEP/N input.

Writing to Address Range 0-127 will maintain the
prior configuration for a particular channel, if that
channel’s output mask bit is set to a “0”. The ad-
dress range 128-255 activates the “break” feature. In
this mode, for each output channel whose mask bit
is set to 0, if the prior configured input channel
matches the new requested input channel, the prior
configuration is broken and the ADVERTISE input is
connected to that output.

Reconfiguration

When the differential switch is to be reconfigured,
the S2028A minimizes the time required through the
use of an active configuration latch. While the switch
is operational, and prior to the time at which it must
be reconfigured, a new configuration can be loaded
into the output pair configuration registers. Once the
32 output pair configuration registers contain the de-
sired connection and output pair driver control
information, the contents of the registers are trans-
ferred in parallel to the active configuration latch by
the CONFIGN strobe.This allows multiple connec-
tions to be simultaneously changed. Broadcast
mode is a single cycle operation and does not re-
quire strobing CONFIGN.

The configuration latch can be made transparent by
tying the CONFIGN input to a logic 0. When this is
done, changes strobed into the output pair configu-
ration registers by the LOADN input will be passed
immediately to the switch.

Reset Behavior

When the RESETN input is asserted, the S2028A
assumes a configuration where the ADVERTISEP/N
channel is broadcast to all of the differential output
drivers. Individual output drivers then remain in this
state after RESETN is deasserted, until they are ex-
plicitly reconfigured to a new input address.
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Figure 3. 33 x 32 Crosspoint Switch Memory Map
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emaNniP leveL O/I #niP noitpircseD

P13NID
N13NID
P03NID
N03NID
P92NID
N92NID
P82NID
N82NID
P72NID
N72NID
P62NID
N62NID
P52NID
N52NID
P42NID
N42NID
P32NID
N32NID
P22NID
N22NID
P12NID
N12NID
P02NID
N02NID
P91NID
N91NID
P81NID
N81NID
P71NID
N71NID
P61NID
N61NID
P51NID
N51NID
P41NID
N41NID
P31NID
N31NID
P21NID
N21NID
P11NID
N11NID
P01NID
N01NID

P9NID
N9NID
P8NID
N8NID

.ffiD
LCEP

tupnI
sriaP

45
55
511
411

15
25
811
711

74
94
221
021

64
84
521
421

44
54
721
621

24
34
131
921

83
14
431
031

53
63
141
041

12
22
341
241

71
91
641
541

61
51
051
841

41
31
451
351

tupnidedne-elgnissadesuebnaC.laitnereffiD.atadtupnI
Vhtiwsriap BB .riaplaitnereffidhcaefoedisenootdeit

Table 1. Pin Assignment and Descriptions

Note: Cavity up counter clockwise pin numbering orientation. (See Figure 5). For cavity down mounting, pin numbering will have
clockwise orientation.
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Table 1. Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

P7NID
N7NID
P6NID
N6NID
P5NID
N5NID
P4NID
N4NID
P3NID
N3NID
P2NID
N2NID
P1NID
N1NID
P0NID
N0NID

.ffiD
LCEP

tupnI
sriaP

11
21
651
551

8
01
851
751

5
6

161
951

2
3

461
361

sadesuebnacstupnilaitnereffiD.atadtupniLCEPlaitnereffiD
Vhtiwstupnidedne-elgnis BB hcaefoedisenootdeit

.riaptupnilaitnereffid

PESITREVDA
NESITREVDA

.ffiD
LCEP

tupnI
riaP

202
991

tuptuollaroynaotdeppamebnactahtlennahctupnidr33A
siTREVDAnehwstuptuodetcelesotdeppamsteG.slennahc

.hgih

NDAOL LTT I 831 tniopssorcehtotnisetirw,wolnehW.woLevitca,ebortsdaoL
.detressasiNSCnehwyromemhctiws

NGIFNOC LTT I 741 ehtsdaollellarap,wolnehW.woLevitca,ebortsnoitarugifnoC
evitcaehtotnielifretsigernoitarugifnocehtfostnetnoc

.hctalnoitarugifnoc

NTESER LTT I 321 ehtotdeitebotstuptuoehtllasteS.woLevitcA.teseR
.tupniN/PESITREVDA

NSC 931 .tcelespihC

TUOARAP 302 ).tcennocoN(.niptsetCCMA

P13TUOD
N13TUOD
P03TUOD
N03TUOD
P92TUOD
N92TUOD
P82TUOD
N82TUOD
P72TUOD
N72TUOD
P62TUOD
N62TUOD

.ffiD
LCEP

tuptuO
sriap

85
95
322
222

16
26
022
912

46
66
712
512

.laitnereffiD.atadtuptuO

Note: Cavity up counter clockwise pin numbering orientation. (See Figure 5). For cavity down mounting, pin numbering will have
clockwise orientation.
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emaNniP leveL O/I #niP noitpircseD

P52TUOD
N52TUOD
P42TUOD
N42TUOD
P32TUOD
N32TUOD
P22TUOD
N22TUOD
P12TUOD
N12TUOD
P02TUOD
N02TUOD
P91TUOD
N91TUOD
P81TUOD
N81TUOD
P71TUOD
N71TUOD
P61TUOD
N61TUOD
P51TUOD
N51TUOD
P41TUOD
N41TUOD
P31TUOD
N31TUOD
P21TUOD
N21TUOD
P11TUOD
N11TUOD
P01TUOD
N01TUOD

P9TUOD
N9TUOD
P8TUOD
N8TUOD
P7TUOD
N7TUOD
P6TUOD
N6TUOD
P5TUOD
N5TUOD
P4TUOD
N4TUOD
P3TUOD
N3TUOD
P2TUOD
N2TUOD
P1TUOD
N1TUOD
P0TUOD
N0TUOD

.ffiD
LCEP

tuptuO
sriaP

76
86
612
312

96
17
412
212

07
47
112
012

27
57
902
602

77
87
702
402

19
98
091
391

29
49
981
781

79
89
481
381

99
001
281
181
101
201
081
971
301
501
871
671
701
801
471
371
011
111
171
071

.laitnereffiD.atadtuptuO

Note: Cavity up counter clockwise pin numbering orientation. (See Figure 5). For cavity down mounting, pin numbering will have
clockwise orientation.

Table 1. Pin Assignment and Descriptions (Continued)
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Table 1. Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

0TADFRC
1TADFRC
2TADFRC
3TADFRC
4TADFRC
5TADFRC
6TADFRC
7TADFRC
8TADFRC
9TADFRC

01TADFRC
11TADFRC
21TADFRC
31TADFRC
41TADFRC
51TADFRC

LTT I 631
731
531
331
191
491
591
691
891

78
68
58
38
28
08
97

dna)s(lennahctuptuoehtyfticepsotdesusuBataDtiB-61
.TUPNIESITREVDAehttcerid

0RDDAFRC
1RDDAFRC
2RDDAFRC
3RDDAFRC
4RDDAFRC
5RDDAFRC
6RDDAFRC
7RDDAFRC
8RDDAFRC
9RDDAFRC

LTT I 32
42
62
72
82
92
03
13
33
43

gnitareposuoiravehtpamyromemotdesusuBsserddAtiB-01
,kaerB,tsacitluM,tsacdaorBgnidulcni,ecivedehtfosnoitcnuf

.sedomtsacinUdna

Note: Cavity up counter clockwise pin numbering orientation. (See Figure 5). For cavity down mounting, pin numbering will have
clockwise orientation.
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Table 1. Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

CCVLCE V5+ ,52,9,1
,04,23
,75,65
,37,56
,88,18
,401,69
,311,211
,821,121
,251,441
,861,061
,771,961
,002,581

422,802

ylppuSrewoPLCE

DNGLTT DNG ,06,35,4
,611,901
,271,561

122

dnuorGLTT

CCVLTT V5+ ,36,05,7
,911,601
,571,261

812

ylppuSrewoPLTT

EEVLCE DNG ,02,81
,93,73
,48,67
,59,39

,941,231
,681,151
,291,881
,102,791

502

dnuorGLCE

CN ,661,09
761

tcennoCoN

Note: Cavity up counter clockwise pin numbering orientation. (See Figure 5). For cavity down mounting, pin numbering will have
clockwise orientation.
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Figure 4. S2028 Pinout
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Figure 5. 224-Pin LDCC Package



 12

33 x 32 1.25 GBIT/S DIFFERENTIAL CROSSPOINT SWITCHS2028

July 2, 1999 / Revision C

Figure 6. AMCC Heat Sink 45-18

Thermal Management

The S2028A device requires sufficient thermal management for proper functionality and reliability. It is recom-
mended that the user investigate, define, and implement correct techniques in managing the power of this
product. Techniques to consider include: headspreading through metal layers within your PCB in addition to
heatsinking with mounted heatsink and moving; fluid controlled thermal management.

Table 2. S2028 Thermal Data

Note: The best heatsink currently available at AMCC is rated 2.1˚C/W with 1000 LFPM airflow. (See Figure 6).

AMCC Recommended:

TJmax = 130˚C

Temperature Range (0 to 70˚C)

Pd = 16W

224 pin LDCC: Tja = 19˚C/W, Tjc = 1.8 ˚C/W

Calculation of required Tja for S2028:

Tja = (130-70)/16 = 3.75˚C/W

Since: Tja = Tjc + Tca

Heatsink must meet:

Tca = 3.75-1.8 = 1.95˚C/W
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VegatloVylppuS CC V0.7

egatloVtupnILCEP V CC VotV5.2- CC

)suounitnoc(tnerruCecruoStuptuOLCEP CDAm05-

egatloVtupnILTT V5.5

TerutarepmeTnoitcnuJgnitarepO J C˚051+

erutarepmeTegarotS C˚051+ot˚56-

retemaraP niM moN xaM stinU

VegatloVylppuS CC 57.4 0.5 52.5 V

erutarepmeTtneibmA 0 07 C˚

erutarepmeTnoitcnuJ 031 C˚

I CC 5.3 05.4 A

Table 3. Absolute Maximum Ratings

Table 4. Recommended Operating Conditions
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VIN (+)

VIN (–)

VIN(+) – VIN(–)

VSWING

VID = 2 X VSWING

Note: VIN(+) – VIN(-) is the algebraic difference of the input signals.

lobmyS niM pyT xaM stinU

V HI
2 5411–ccV 006–ccV Vm

V LI
2 0002–ccV 0541–ccV Vm

V SAIB
2,1 0031–ccV Vm

I HI
2 03 Aµ

I LI
2 5.0– Aµ

Figure 7. Differential Input Voltage

Table 5. PECL DC Characteristics 3

lobmyS niM pyT xaM stinU

V DI
1 005 0082 Vm

Table 6. Differential PECL Characteristics

1. Internal bias point.

2. Single-ended connection.

3. DC is considered to be an input signal between 0Hz and 1KHz.

1. Differential input voltage - algebraic difference.
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VOUT (+)

VOUT (–)

VOUT(+) – VOUT(–)

VSWING

VOD = 2 X VSWING

Note: VOUT(+) – VOUT(-) is the algebraic difference of the input signals.

lobmyS niM pyT xaM stinU

V HO
1 5901–ccV 596–ccV Vm

V LO
1 0091–ccV 5631–ccV Vm

I HO 02 Am

I LO 5 Am

lobmyS niM pyT xaM stinU

V DO
1 007 0332 Vm

Figure 8. Differential Output Voltage

Table 7. PECL DC Characteristics 2

Table 8. Differential PECL Characteristics

1. All outputs are loaded with 50Ω to Vcc –2V.

2. DC is considered to be an output signal between 0Hz and 1KHz.

1. Differential output voltage - algebraic difference.
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Table 10. Data Transfer Timing 1

Symbol Description Min. Max. Units

ns

ns

ns

ns

Mbit/s

0.650

3

6

8.5

1250 1250

tDIDO

tCFDO

tLDDO

DIMPW

FMAX

Propagation delay from DIN[31:0] P/N or ADVERTISEP/N 
to DOUT[31:0] P/N

Propagation delay from falling edge of CONFIGN to 
DOUT[31:0] P/N valid

Propagation delay from falling edge of LOADN to 
DOUT[31:0] P/N valid (When CONFIGN is held low)

Pulse width of DIN[31:0] P/N

Data rate

ns10tPER Configuration cycle time

ns5tBTB Back to back cycle time
1. All timing measured from the VCC -1.3V point on the signals.

Symbol Parameter Conditions Min MaxTyp1 Unit
Commercial 0° to 70°C

VIH
2

VIL2

VIK

IIH

IIL

II

Input HIGH Voltage      

Input LOW Voltage      

Input HIGH Current 

Input LOW Current

Guaranteed Input HIGH Voltage 
for all input pairs

VCC = MIN, IIN = -18 mA

VCC = MAX, VIN = 2.7V

VCC = MAX,VIN = 0.5V

2.0

-0.8

50

V

V

V

µA

mA

Input HIGH Current at 
Max.

Input Clamp Diode 
Voltage

VCC = MAX, VIN =VCC + 0.3V mA

Guaranteed Input LOW Voltage 
for all input pairs

0.8

1

-1.2

-0.4

Table 9. TTL Input DC Characteristics

1. Typical limits are at 25°C, VCC = 5.0V.
2. These input levels provide a zero noise immunity and should only be tested in a static, noise-free environment.
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Table 11. Reconfiguration Timing 1

Symbol Description Min. Max. Units

ns2

2

2

1.5

1.5

ns

ns

ns

ns

ns

tSUD

tHD

tSUA

tHA

tSULC

tPWLD

Setup time of CRFDATA before falling edge of LOADN

Hold time of CRFDATA after rising edge of LOADN

Setup time of CRFADDR before falling edge of LOADN

Setup time of LOADN to CONFIGN so that the falling 
edge of CONFIGN will start reconfiguration

Hold time of CRFADDR after rising edge of LOADN

ns2

2 ns

tSUCS

tHCS

Setup time of CSN before falling edge of LOADN

Hold time of CSN after rising edge of LOADN

Pulse width low of LOADN

ns2tPWCF Pulse width low of CONFIGN

2

1. All timing measured from the 1.5V point on the signals.
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Figure 9. Data Transfer Timing

DATA VALID

DATA VALID

SUD

ADDRESS

SUA

tSUCS tHCS

tPWLD

tPWCFtSULC

tHA

tHD

CRFDATA

BANKSEL

CRFADDR

CSN

LOADN

CONFIGN
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Figure 10. Back to Back Cycles

VALIDCRFADDR VALID

VALIDCRFDATA VALID

VALID

tPER

BREAK

LOADN

CONFIGN

VALID

tBTB

Figure 11. Back to Back Multicast Cycles with CONFIG Low

Figure 12. Back to Back Unicast Cycles with CONFIGN Low
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CRFDATA

BANKSEL

LOADN

CONFIGN

OUT 0–15 OUT 16–31 OUT 0–15 OUT 16–31

BREAK

STATE

CRFADDR

CRFDATA

LOADN

CONFIGN

BREAK

Cycle 1 Cycle 2

PORT X PORT Y

OUTPUTS OUTPUTS
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Applied Micro Circuits Corporation  •  6290 Sequence Dr., San Diego, CA 92121

Phone: (619) 450-9333  •  (800)755-2622  •  Fax: (619) 450-9885
http://www.amcc.com

AMCC is a registered trademark of Applied Micro Circuits Corporation.
Copyright ® 1999 Applied Micro Circuits Corporation

AMCC reserves the right to make changes to its products or to discontinue any semiconductor product or service without notice, and
advises its customers to obtain the latest version of relevant information to verify, before placing orders, that the information being relied
on is current.

AMCC does not assume any liability arising out of the application or use of any product or circuit described herein, neither does it
convey any license under its patent rights nor the rights of others.

AMCC reserves the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.
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