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S2024“CROSSBOW” 32 X 32 800 MBIT/S CROSSPOINT SWITCH

June 15, 1999 / Revision B

BiCMOS PECL CLOCK GENERATOR

FEATURES
• Full broadcast switching capability
• 32 x 32 crosspoint structure, expandable to 64 x

64 with no external components
• ECL 10K data path and TTL I/O for configuration

control provide high speed with easy interfacing to
slower-speed circuitry

• Up to 800 Mbit/s NRZ data rate in transparent
mode, 400-Mbit/s operation in synchronous mode

• 196-pin LDCC package
• Reconfigurable without disturbing operation
• Differential or single-ended clocking

APPLICATIONS
• Internet switches
• Digital video
• Digital demultiplexing
• Microwave or fiber-optic data distribution
• High-speed automatic test equipment
• Datacom or telecom switching

GENERAL DESCRIPTION

The S2024 “Crossbow” is a high-speed 32 x 32
crosspoint switch with full broadcast capability—any of
its 32 inputs can be connected independently to any or
all of its 32 outputs. In addition, the S2024 can be
expanded, through use of its expansion data inputs
(XDIN0–XDIN31), to a 64 x 64 crosspoint switch with
no external components. Further expansion is possible
with external addressing logic.

Two operating modes—synchronous (400 Mbit/s) and
transparent (800 Mbit/s)—provide maximum flexibility
across a range of applications. The 10K ECL logic data
path makes the part ideal for high-speed applications,
while the S2024’s TTL addressing and control simplify
interfacing to slower-speed circuitry. The switch can be
completely reconfigured in only 4 ns without disturbing
switch operations.

Figure 1. Functional Block Diagram
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OPERATING MODES

SYNCHRONOUS MODE

In synchronous mode, two clock signals, MDCLK for
data input and SDCLK for data output, provide the latch
enable strobes to allow the input data and output data
to be stored in 32-bit latches. The S2024 is capable of
400-Mbit/s operation in this mode. The data is latched
on the falling edge of SDCLK and MDCLK.

Inputs MDCLK/MDCLKN and SDCLK/SDCLKN can be
used as true differentials or as single-ended clocking
signals. Onboard voltage reference outputs VBB1 and
VBB2 allow single-ended clocking capability when con-
figured as shown in Figure 8.

TRANSPARENT MODE

In transparent, or asynchronous, mode, any data ap-
pearing at the input will be passed immediately through
to its designated output. Transparent transfer of data
through the latches takes place when both MDCLK and
SDCLK clock inputs are held high. In this mode the
S2024 is capable of up to a 800 Mbit/s NRZ data rate.

RECONFIGURATION MODE

The S2024 can be selectively reconfigured one output
at a time, or any number of outputs can be reconfigured
simultaneously. Configuration data is stored in 32 registers,
one register for each output data pin. The 6-bit content
of each register selects the input data pin which is to be
connected to that output data pin. To connect an output
to a given input, the output to reconfigure is selected
using OUTADD0–4 and OAEN to enable the appropriate
output configuration register. With the output configura-
tion register selected, the desired input pin connection
is provided on INADD0–5. The input pin selection on
INADD0–5 will be stored into the selected output con-
figuration register on the rising edge of CNFGCLK.

When the switch is to be reconfigured, the S2024 mini-
mizes the time required through the use of an additional
configuration latch. While the switch is operational (and
prior to the time at which it must be reconfigured) a new
set of input addresses can be loaded into the register
file. When all registers have been updated, the contents
of the registers are parallel-transferred to the configura-
tion latch, when CNFGSTB goes high. This process
allows a switch reconfiguration in just 4 ns.

Figure 2. Synchronous Mode
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Table 1. Synchronous Mode Timing

Table 2. Transparent Mode Timing

lobmyS noitpircseD 8-B4202S 6-B4202S

niM xaM niM xaM stinU

t IDUS N/KLCDMfoegdegnillaferofeb13–0NIDfoemitputeS 0611 089 sp

t IDH foemitdloH 13–0NID N/KLCDMfoegdegnillafretfa 0221 077 sp

t LRVO hgiheraN/KLCDSdnaN/KLCDMnehwpalrevO 0681 0671 sp

t IDXUS

foegdegnillaferofeb13–0NIDXfoemitputeS
N/KLCDS

0611 0401 sp

t IDXH foemitdloH 13–0NID N/KLCDSfoegdegnillafretfa 0041 086 sp

t ODKCS

otN/KLCDSfoegdegnisirmorfyalednoitagaporP
13–0TUOD

0043 0772 sp

CM HWPM N/KLCDSroN/KLCDMfohgihhtdiwesluP 036 097 sp

CM LWPM N/KLCDSroN/KLCDMfowolhtdiwesluP 005 066 sp

F XAM etaRataD 004 003 s/tibM

lobmyS noitpircseD 8-B4202S 6-B4202S

niM xaM niM xaM stinU

t ODID morfyalednoitagaporP ot13–0NID TUOD –0 13 0814 5215 sp

t ODIX morfyalednoitagaporP ot13–0NIX TUOD –0 13 0403 0043 sp

t ODFC

otBTSGFNCfoegdegnisirmorfyalednoitagaporP
TUOD –0 dilav13

0673 0514 sp

ID WPM NIDfohgihhtdiwesluP –0 13 068 0301 sp

IX WPM NIDXfohgihhtdiwesluP –0 13 019 0901 sp

F XAM etaRataD 008 006 s/tibM
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Table 3. Reconfiguration Timing (S2024B-8, S2024B-6)

lobmyS noitpircseD niM xaM stinU

t AOUS erofeb4–0DDATUOfoemitputeS foegdegnisir KLCGFNC 0634 sp

t AOH foemitdloH 4–0DDATUO foegdegnisirretfa KLCGFNC 065 sp

t EAOUS foemitputeS NEAO erofeb foegdegnisir KLCGFNC 0683 sp

t EAOH NEAOfoemitdloH erofeb foegdegnisir KLCGFNC 041– sp

t AIUS foemitputeS 5–0DDANI erofeb foegdegnisir KLCGFNC 0662 sp

t AIH 5–0DDANIfoemitdloH erofeb foegdegnisir KLCGFNC 089 sp

t CFCUS

emitputeS fo foegdegnisirehttahtosBTSGFNCotKLCGFNC
noitarugifnocertratslliwBTSGFNC

067 sp

t GFCUS

emitputeS fo foegdegnisirehterofebegdegnillafBTSGFNC
KLCGFNC

0691

CC LWPM KLCGFNCfowolhtdiwesluP 0024 sp

CC HWPM KLCGFNCfohgihhtdiwesluP 0024 sp

SC HWPM BTSGFNCfowolhtdiwesluP 0024 sp
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emaNniP leveL O/I #niP noitpircseD

13NID
03NID
92NID
82NID
72NID
62NID
52NID
42NID
32NID
22NID
12NID
02NID
91NID
81NID
71NID
61NID
51NID
41NID
31NID
21NID
11NID
01NID

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

LCE I 181
081
971
771
671
571
471
961
761
661
461
161
061
951
751
651
551
451
351
251
051
541
341
241
141
041
931
731
631
431
531
131

.hgiHevitcA.atadtuptnI

4DDATUO
3DDATUO
2DDATUO
1DDATUO
0DDATUO

LTT I 31
5
3
2
1

tuptuoehttcelesotdesU.sserddaretsigernoitarugifnoctuptuO
.elifretsigerehtnisretsigernoitarugifnoc

5DDANI
4DDANI
3DDANI
2DDANI
1DDANI
0DDANI

LTT I 12
02
91
81
51
41

nipatadtupniehttcelesotdesU.sesserddaatadtupnI
ybelifretsigerotniderotS.nipatadtuptuohcaeotdetcennoc

atadnoisnapxeehttcelesotdesusi1=5DDANI.KLCGFNC
.stupni

NEAO LTT I 091 fonoitcelesehtselbane,hgihnehW.elbanesserddatuptuO
.retsigernoitarugifnoctuptuoetairporppa

KLCDM
NKLCDM

LCE I 66
56

.stupnilaitnereffideurT.)atadtupni(stupnikcolchctalretsaM
.2BBVdna1BBVhtiwdedne-elgnisdesuebnaC

Table 4. Pin Assignment and Descriptions
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emaNniP emaNniP emaNniP emaNniP emaNniP leveL leveL leveL leveL leveL O/I O/I O/I O/I O/I #niP #niP #niP #niP #niP noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

13NIDX
DX 03NI
DX 92NI
DX 82NI
DX 72NI
DX 62NI
DX 52NI
DX 42NI
DX 32NI
DX 22NI
DX 12NI
DX 02NI
DX 91NI
DX 81NI
DX NI 71
DX 61NI

51NIDX
41NIDX
31NIDX
21NIDX
11NIDX
01NIDX

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

LCE I 381
481
581
291
491

8
11
21
72
92
33
63
73
83
93
14
24
34
44
54
74
84
94
25
45
55
65
75
85
95
26
16

detceleserastupniesehT.hgiHevitcA.atadtupninoisnapxE
.sretsigernoitarugifnoctuptuoehtfotibtnacifingistsomehtyb

KLCDS
NKLCDS

LCE I 07
96

.stupnilaitnereffideurT.)atadtuptuo(stupnikcolchctalevalS
.2BBVdna1BBVhtiwdedne-elgnisdesuebnaC

KLCGFNC LTT I 881 otniatadserots,egdegnisirnO.kcolcnoitarugifnocsserddA
.retsigernoitarugifnoctuptuo

TESER LTT I 191 .elifretsigerehtsteserylsuonorhcnysA.hgiHevitcA.teserpihC

BTSGFNC LTT I 981 elifretsigerehtfostnetnocehT.tupnielbanenoitarugifnoceR
nehwhctalnoitarugifnocehtotnidedaol-lellarapera

.noitarugifnocerhctiwsgnisuac,hgihseogBTSGFNC

1BBV
2BBV

– O 46
27

rofnoisivorpwollaotstuptuoegatlovdlohserhtecnerefeR
.stupnikcolcrofytilibapacdedne-elgnis

Table 4. Pin Assignment and Descriptions (Continued)
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emaNniP leveL O/I #niP noitpircseD

13TUOD
03TUOD
92TUOD
82TUOD
72TUOD
62TUOD
52TUOD
42TUOD
32TUOD
22TUOD
12TUOD
02TUOD
91TUOD
81TUOD
71TUOD
61TUOD
51TUOD
41TUOD
31TUOD
21TUOD
11TUOD
01TUOD

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

LCE O 031
921
721
521
121
911
711
611
511
111
011
701
601
501
401
301
001

99
69
49
39
29
19
09
98
78
68
58
38
08
97
87

.hgiHevitcA.atadtuptuO

TSETCA – O 13,6 foecnamrofrepCAenimretedotgnitsetecivedgniruddesU
ybdewollofrotallicsogniregats-9afotuptuoehtsilangiS.pihc

siycneuqerftuptuoelbatpeccamuminiM.stiucric2-yb-edividowt
.zHM6.23

EDOIDHT – – 741,641 snoitcennocedoidlamrehT

DNGE DNG – ,23,03,7
,77,86

,901,101
781,211

ylppuSrewoPO/ILCE

V5+ V5+ – ,89,05
691,841

ylppusrewoPO/ILTT

Table 4. Pin Assignment and Descriptions (Continued)
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emaNniP emaNniP emaNniP emaNniP emaNniP leveL leveL leveL leveL leveL O/I O/I O/I O/I O/I #niP #niP #niP #niP #niP noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

V2.5– V2.5– – ,42,71
,62,52
,36,53
,57,37
,48,67

,221,311
,421,321
,261,331
,171,071

281,371

ylppusrewoP

DNG DNG – ,61,01,4
,82,22
,04,43
,15,64
,06,35
,17,76
,18,47
,59,88
,201,79
,411,801
,621,021
,831,231
,941,441
,851,151
,861,561
,871,271
,391,681

591

dnuorG

CN – – ,28,32,9
,821,811

361

noitcennoCoN

Table 4. Pin Assignment and Descriptions (Continued)

Core Power Supply
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Figure 6. 196 LDCC Package

1

49

5098

99

147

148 196

TOP VIEW

.290 min

.025 ± .002.008 ± .002

Non-conductive Tie-bar*

All dimensions nominal in inches.
*Trim non-conductive tie-bar prior to board attachment.

.045 ± .005

1.550
± .015

.055 ± .010
COPLANAR TO .004

1.350 ±.010

.105 ±.010

1.250 ±.015.

.420 ± .010

Table 5. Thermal Management

lobmyS noitpircseD wolfriA eulaV stinU

Θ cj esacotnoitcnujmorfecnatsiserlamrehT 3.2 o W/C

Θ cj tneibmaotnoitcnujmorfecnatsiserlamrehT riallitS 6.52 o W/C

Θ cj
tneibmaotnoitcnujmorfecnatsiserlamrehT

knistaehhtiw
004
MPFL

8.4 o W/C

Note: S2024 requires an AMCC heatsink 45-10 with an airflow of 400 LFPM for operation over commercial temperatures.
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MDCLKN

VBB1

CLOCK
INPUT

VT

RT

VBB
GEN.

R   = Termination Resistor

V   = Termination Voltage

T

T

Figure 8. Differential to Single-Ended Conversion

Figure 7.  AMCC Heatsink 45-10
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Table 6. Absolute Maximum Ratings

Table 7. Recommended Operating Conditions

retemaraP niM pyT xaM stinU

V)EEV(egatloVylppuS)K01(LCE CC 0= 49.4– 2.5– 64.5– V

emiTllaF/esiRlangiStupnILCE 0.1 0.3 sn

VegatloVylppuSLTT CC 57.4 0.5 52.5 V

erutarepmeTgnitarepO 0
)tneibma(

07
)tneibma(

oC

erutarepmeTnoitcnuJ 031 oC

I CC 491 Am

I EE 9851 Am

P FEO 85.0 W

retemaraP niM pyT xaM stinU

)0=CCV(EEVegatloVylppuSLCE 0.8– CD/V

)0=CCV(egatloVtupnILCE DNG 0.3– V

)suounitnoc(tnerruCecruoStuptuOLCE 05– CD/Am

)0=EEV(CCVegatloVylppuSLTT 0.7 V

)0=EEV(egatloVtupnILTT 5.5 V

erutarepmeTgnitarepO 55–
)tneibma(

521+
)esac(

oC

erutarepmeTnoitcnuJgnitarepO 051+ oC

erutarepmeTegarotS 56– 051+ oC
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Notes
1. Data measured with VEE = –5.2 ± .1V assuming a +50°C rise between ambient (Ta) and junction temperature (Tj) for 0°C,

+25°C, and +70°C. These conditions will be met with an airflow of 400 for commercial environment.
2. Typical limits are at 25°C, VCC = 5.0V.
3a.These input levels provide zero noise immunity and should only be tested in a static, noise-free environment.
3b.Use extreme care in defining input levels for dynamic testing. Many ouputs may be charged at once, so there will be significant noise at the

device pins and they may not actually reach VIL or VIH until the noise has settled. AMCC recommends using VIL ≤ 0.4V and VIH ≥ 2.4V for
dynamic TTL testing and VILMIN and VIHMAX for ECL testing.

Table 9. TTL Input/Output DC Characteristics

Table 8. ECL 10K Input/Output DC Characteristics V EE = –5.2 V1

T tneibma

0 oC 52 oC 07 oC stinU

V xamHO 077– 037– 056– Vm

V xamHI
3 027– 086– 006– Vm

V nimHO 0001– 089– 029– Vm

V nimHI
3 5411– 5011– 5401– Vm

V xamLI
3 0941– 5741– 0541– Vm

V xamLO 5261– 0261– 5851– Vm

V nimLO 0891– 0891– 0891– Vm

V nimLI
3 0002– 0002– 0002– Vm

HII 2 XAM 03 03 03 µA

HII 2 XAM 5.– 5.– 5.– µA

lobmyS retemaraP snoitidnoCCDtseT 0MMOC °°°°° 07+/ °°°°° C stinU

niM pyT 2 xaM

V HI
3 egatlovHGIHtupnI

llarofegatlovHGIHtupnideetnarauG
stupni

0.2 V

V LI
3 egatlovWOLtupnI

llarofegatlovWOLtupnideetnarauG
stupni

8.0 V

V KI egatlovedoidpmalctupnI V CC I,niM= NI Am81–= 8.0– 2.1– V

I HI tnerrucHGIHtupnI V CC V,xaM= NI V7.2= 05 µA

II XAMtatnerrucHGIHtupnI V CC V,xaM= NI V5.5= 0.1 Am

I LI tnerrucWOLtupnI V CC v,xaM= NI V5.0= 4.0– Am
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S2024 “CROSSBOW” 32 X 32 800 MBIT/S CROSSPOINT SWITCH
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EXPANDING THE S2024 TO A 64 X 64
CROSSPOINT SWITCH

Four S2024s can be easily connected to form a 64 x 64
crosspoint switch. In order to accomplish this, the
switches must be configured so that any input can be
multiplexed to any output. The accompanying figure
provides an example of a 64 x 64 switch, making use of
the S2024’s expansion data inputs.

This arrangement allows all outputs to select input data
from any bit of the 64-bit data bus. The two secondary
S2024s receive data from the two primaries by means
of the expansion data inputs. The expansion inputs are
used when the switching operation has been realized
by the previous switches and only a flow through is
needed.

Crosspoint 1 switches D32–D63 to Crosspoint 3.

Crosspoint 2 switches D32–D63 to Crosspoint 4.

Crosspoint 3 switches D0–D31 to O0–O31 and/or re-
produces the outputs of Crosspoint 1 through the
expansion inputs.

Crosspoint 4 switches D0–D31 to O32–O63 and/or
reproduces the outputs of Crosspoint 2 through the
expansion inputs.

Figure 9. S2024 Expansion Diagram

Primary 1 Primary 2

Secondary 4Secondary 3

DINØ–31

DIN32–63

DOUT DOUT

XDIN XDIN

DOUTØ–31 DOUT32–63

DIN

DIN

DIN

DIN

DOUT DOUT
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S2024“CROSSBOW” 32 X 32 800 MBIT/S CROSSPOINT SWITCH
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PREFIX DEVICE PACKAGE SPEED GRADE
S – Integrated Circuit 6  – 600 Mbit/s

8  – 800 Mbit/s

Ordering Information

2024 B – 196 LDCC
with straight leads

C – 196 LDCC
leadformed
with heatsink
unattached

X  XXXX X - XX
Prefix  Device Package    Speed grade

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.

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
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