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®

Figure 1. Functional Block Diagram

FEATURES

• 16 x 16 differential crosspoint switch
• Full broadcast switching capability
• Differential 10K PECL data path
• Up to 1.5 Gbit/s NRZ data rate
• TTL configuration controls
• Reconfigurable without disturbing operation
• 120-pin PQFP/TEP package
• +5V only power supply

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 S2016 is a very high-speed 16 x 16 differential
crosspoint switch with full broadcast capability. Any of its
16 differential PECL input signal pairs can be connected
to any or all of its 16 differential PECL output signal pairs.

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 1.5 gigabits per second.

TTL configuration controls simplify interfacing to slower
speed circuitry. Once a new configuration has been en-
tered into the configuration register file, the S2016 can be
completely reconfigured by pulsing the CONFIGN input.
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DATA TRANSFER

For each configured connection between a differential
input pair and an enabled output pair, any data appear-
ing at the input pair will be passed immediately through
to the output pair.

RECONFIGURATION

The S2016 can be selectively reconfigured one output
pair at a time, or any number of output pairs can be
reconfigured simultaneously. Configuration data is
stored in 16 registers, one register for each output pair.
As shown in Figure 1, the configuration data is passed
in parallel from all 16 registers to a latch which holds the
active switch configuration. This two-stage arrange-
ment allows one or more output pairs to be reconfigured
simultaneously.

To connect an output pair to a given input pair, the
output pair to be reconfigured is selected using the
OADDR0-3 (OADDR3=MSB) inputs. With the output
pair configuration register selected, the desired input
pair selection is provided on the IADDR0-3
(IADDR3=MSB) inputs. The IADDR0-3 information will
be stored into the selected output pair configuration
register by the LOADN strobe.

When the differential switch is to be reconfigured, the
S2016 minimizes the time required through the use of
an active configuration latch. While the switch is opera-
tional, 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 16
output pair configuration registers contain the desired
connection and output pair driver enable information,
the contents of the registers are transferred in parallel
to the active configuration latch by the CONFIGN strobe.
This allows multiple connections to be simultaneously
changed.

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

Figure 2. Data Transfer Waveforms Figure 3. Reconfiguration Waveforms
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Table 1. Data Transfer Timing 1

Table 2. Reconfiguration Timing 2

Symbol Description Min. Max. Units

ps

ps

ps

ps

ps

ps

ps

1500

2000

500

1000

4200

4200

0

t
SUOA
t
HOA
t
SUIA
t
HIA
t
SULC

LD
MPW

CF
MPW

Setup time of OADDR0-3 before falling edge of LOADN

Hold time of OADDR0-3 after rising edge of LOADN

Pulse width low of LOADN

Pulse width low of CONFIGN

Setup time of IADDR0-3 before falling edge of LOADN

Hold time of IADDR0-3 after rising edge of LOADN

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

1. All timing measured from the VCC -1.3V point on the signals.
2. All timing measured from the 1.5V point on the signals.

Symbol Description Min. Max. Units
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Propagation delay from falling edge of CONFIGN to 
DOUT0–15 P/N valid

Propagation delay from falling edge of LOADN to 
DOUT0–15 P/N valid (When CONFIGN is held low)

Pulse width of DIN0–15 P/N

Data rate
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S2016 Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

P51NID
D NI N51
D NI P41
D NI N41
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D NI N31
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D NI N11
D NI P01
D NI N01
D NI P9
D NI N9
D NI P8
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S2016 Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

P51TUOD
D TUO N51
D TUO P41
D TUO N41
D TUO P31
D TUO N31
D TUO P21
D TUO N21
D TUO P11
D TUO N11
D TUO P01
D TUO N01
D TUO P9
D TUO N9
D TUO P8
D TUO N8

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

.ffiD
LCEP

O 62
52
22
12
02
91
81
71
51
41
31
21
11
01

7
6
56
66
96
07
17
27
37
47
67
77
87
97
08
18
48
58

.laitnereffiD.atadtuptuO

CCV V5+ – ,82,61,4
,54,33
,36,85
,78,57
,601,39

811

ylppuSrewoPeroC

DNGLTT DNG – ,26,92,3
88

dnuorGLTT

CCVLCE V5+ – ,73,42,8
,76,45
,79,38

411

ylppuSrewoPO/ILCE

CCVLTT V5+ – ,95,23
911,29

ylppuSrewoPLTT
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S2016 Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

DNG DNG – ,83,32,9
,86,35
,89,28

311

dnuorGeroC

CN – – ,03,2,1
,06,13
,98,16
,19,09

021

noitcennoCoN
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Figure 5. 120-Pin PQFP/TEP Package
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Thermal Management

1. Max ambient temperature permitted in still air to maintain Tj ≤ 130˚C.
2. Airflow required in 70˚C ambient conditions to maintain Tj ≤ 130˚C.
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Figure 6. Heatsink DW0045-10

Dimensions are nominal in inches.
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Table 5. 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.

Table 4. Recommended Operating Conditions

Parameter Min Nom Max Units

Supply Voltage VCC 4.75 5.0 5.25 V

Ambient Temperature 0 70 °C

Junction Temperature 130 °C

ICC 865 1199 mA

Table 3. Absolute Maximum Ratings

Supply Voltage VCC 7.0V

PECL Input Voltage VCC – 2.5V to VCC

PECL Output Source Current (continuous) -50mA DC

TTL Input Voltage 5.5V

Operating Junction Temperature Tj +150°C

Storage Temperature -65°C to +150°C

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 = -13 mA

VCC = MAX, VIN = 2.7V

VCC = MAX,VIN = 0.5V

2.0

-0.8

5

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
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Figure 7. Differential Input Voltage

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

VIN (+)

VIN (–)

VIN(+) – VIN(–)

VSWING

VID = 2 X VSWING

lobmyS niM pyT xaM tinU

V HI
2 V CC 5411– V CC 006– Vm

V LI
2 V CC 0002– V CC 0541– Vm

V SAIB
2,1 V CC 0031– Vm

I HI
2 03 Aµ

I LI
2 5.0– Aµ

Table 6. PECL DC Characteristics 3

Table 7. Differential PECL Characteristics

lobmyS niM pyT xaM tinU

V DI
1 005 0082 Vm

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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Figure 8. Differential Output Voltage

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

VOUT (+)

VOUT (–)

VOUT(+) – VOUT(–)

VSWING

VOD = 2 X VSWING

lobmyS niM pyT xaM tinU

V HO
1 V CC 5901– V CC 596– Vm

V LO
1 V CC 0091– V CC 5631– Vm

I HO 02 Am

I LO 5 Am

lobmyS niM pyT xaM tinU

V DO
1 007 0332 Vm

Table 8. PECL DC Characteristics 2

Table 9. Differential PECL Characteristics

1. Differential output voltage – algebraic difference.

1. All outputs are loaded with 50Ω to VCC –2V
2. DC is considered to be an output signal between 0Hz and 1KHz.
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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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