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Preliminary Data Sheet 3.2Gb/s
VSCS838 36x37 Crosspoint Switch
Features
« 36 Input by 37 Output Crosspoint Switch e 66MHz Dual Programming Port
* 3.2Gb/s NRZ Data Bandwidth * Parallel and Serial programming modes
» Non-Blocking Architecture Broadcast and Multicast * Programmable On-Chip 1/O Termination
Cepabilities « Differential CML Output Drivers
« LVTTL/2.5V CMOS Control 1/0 (3.3V tolerant) .« Single 2.5V Supply
* Input Signal Activity Monitoring Function « BW Typica—L ow Drive Mode
* Integrated Signal Equalization (I1SE) for Deterministic 7W Typica—High Drive Mode
Jitter Reduction » High Performance 37.5mm, 480 TBGA Package

General Description

The VSC838 is a monolithic 36x36 asynchronous crosspoint switch, designed to carry broadband data
streams. The VSC838 also has an internal 371" output channel which is used in conjunction with the Activity
Monitor to allow in system diagnostics.

A high degree of signal integrity is maintained throughout the chip viafully differential signal paths.

The crosspoint function is based on a multiplexer array architecture. Each data output is driven by a 36:1
multiplexer that can be programmed to one and only one of its 36 inputs. The signal path is unregistered and
fully asynchronous, so there are not any restrictions on the phase, frequency, or signal pattern at each input.

Each high-speed output is a fully differential, switched current driver with switchable on-die terminations
for maximum signal integrity. Data inputs are terminated on-die through 100Q impedance between true and
complement inputs (see Input Termination section for further details).

A dual mode programming interface is provided that allows programming commands to be sent as serial
data or parallel data. Core programming can be random for each port address, or multiple program assignments
can be queued and issued simultaneously. The programming may be initialized to a“ straight-through” configu-
ration (AOto YO, Alto Y1, etc.) using the INIT pin.

Unused channels may be powered down to allow efficient use of the switch in applications that require only
a subset of the channels. Power-down can be accomplished in hardware, via dedicated power pins for pairs of
input and output channels, or in software by programming individual unused outputs with a disable code.

VSC838 Block Diagram

A0 —Z) 2> v0

L ] [ ]

L ] L ]

L ] L ]

A35 —Z» 2> v35
uP
control

G52351-0, Rev 3.0 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano + Camarillo, CA 93012 Page 1
02/12/01 Tel: (800) VITESSE « FAX: (805) 987-5896 ¢ Email: prodinfo@vitesse.com

Internet: www.vitesse.com



VI TESSE ee—

SEMICONDUCTOR CORPORATION

3.2Gb/s
36x37 Crosspoint Switch

Preliminary Data Sheet

VSC838

Functional Block Diagram
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Functional Description

Input / Output Characteristics

All input data must be differential and should be nominally biased to +2.0V or AC-coupled. Other levels
are allowed as described under the Input Termination section. On-chip terminations are provided, with a nomi-
nal impedance of 100Q differential. All input termination resistors float with an internal bias provided for AC-
coupling.

For direct interconnection of multiple VSC838 devices, a CML termination mode is provided by tying the
ITC pin to V¢, which ties the center point of the 100Q termination to V ¢, causing the terminations to act as
loads for an open-drain or open-collector differential output.

Data outputs are provided through differential current switches with on-chip back-termination. The output
circuit is capable of driving external 50Q far-end termination (recommended). The output back-terminations are
electronically switchable to enable a power savings of 1W (max) by reducing the output driver current.

Programming Interface

Parallel Mode

In parallel mode (SERIAL=0), the binary word on INCHAN[5:0] is the numerical identifier of the input
that will be routed to the specified output. OUTCHAN[5:0] is the numerical identifier of the output being pro-
grammed. A rising edge on the LOAD signal will transfer the programming data to the shadow register in the
program memory. Raising CONFIG (asynchronously) will transfer the programming data to the main latchesin
the program memory and cause the internal select signalsin the core to re-configure the multiplexer. Lowering
CONFIG will latch the main latches. CONFIG may be tied HIGH to enable programming to take effect instan-
taneoudly.

This interface may be used with multiplexed address/data buses by using only INCHAN][5:0] without
OUTCHANT[5:0] and dropping ALE when the address of the output to be programmed is present on
INCHANT[5:0]. After the address is latched, the input address may be presented on INCHAN([5:0] and pro-
gramming proceeds as above.

No read-back capability is provided in parallel mode. Read-back for diagnostic purposesis provided in
serial mode via the scan function.

Serial Mode

In serial mode (SERIAL=1), the INCHANIJO] pin becomes the seria datainput SDIN and the INCHAN[1]
pin becomes the serial clock SCLK (rising edge triggered). A serial word of the form [Output][Input] is shifted
into the internal shift register, and the LOAD pinisasserted (HIGH) coincident with the | ast bit of the dataword
to signal that the word isto be applied. Thistransfers the input identifier to the shadow register of the addressed
output. CONFIG is then applied (asynchronously) to transfer one or more program commands to the main
latches of the program memories.

The SDOUT pin follows the data on the INCHAN[O](SDIN) pin 14 clock cycleslater. This enables the user
to chain the serial ports of several crosspoints, shift program data for all switches through such a chain, and
assert LOAD on all switches simultaneously to program al of the connections simultaneously.

The output field is 7 bits long, representing the binary numerical identifier of the output to be programmed.
Theinput field is 7 bits long, representing the numerical identifier of the input that will be routed to the speci-
fied output.
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Serial Read-Back

Read-back of the program memory contents is accomplished in serial mode by setting the ALE_SCN pin
HIGH. This will serially shift out the contents of the main latches in the program memories, slice 36 first and
dlice O last, and M SB-first, L SB-last for each 7-bit word (see Figure 3). Onerising edge of INCHAN[1](SCLK)
with ALE_SCN=0 and SERIAL=1 must occur to load the entire 483-bit shift register prior to shifting out data.
At aclock rate of 66MHz, this operation takes 7.26s.

Activity Monitoring

The activity monitor observes the output of the internal 37t output from the core. By programming the
37t output to observe various inputs, the input signals can be scanned for activity or lack thereof. Each rising
edge of ACTCLK causes the monitor to read out the activity state from the previous ACTCLK period and clears
the internal activity state until a datatransition triggers it again. There must be a minimum of onerising and one
falling edge on the observed input data pin during the ACTCLK period for activity to be detected. After power-
on the output of ACTIVITY after the first ACTCLK rising edge is unknown.

To access the 371" output, ACTCHAN and INCHAN[5] must both be HIGH.

Selective Power-Down

Unused input and output channels can be made to consume little or no power via one of two methods of
selective power-down.

Software Power-Down

Using this feature, unused outputs may be disabled, saving approximately 170 mW per channel for maxi-
mum dissipation conditions. Thisis accomplished by programming each unused output to look at input 127 (7F
Hex), which represents a non-existent input channel. The channel may be subsequently activated by program-
ming avalid input address. It is recommended, however, that any changes in power programming only be exe-
cuted as part of an initialization sequence to guard against the effects of any switching transients that might
result from changing the power supply current suddenly. Software mode does not affect the functioning or
power of unused input channels.

Hardware Power-Down

Using this feature, the power associated with given pairs of inputs may be shut off by tying the correspond-
ing Vgg pinto V c (see Table 10). Approximately 160 mW per input pair is saved under the maximum dissipa-
tion conditions. The power associated with given pairs of outputs, including their contribution to the core
power, can be shut off by tying the corresponding V ge pin to V¢ (see Table 10). Approximately 360 mW per
output pair is saved under the maximum dissipation conditions.

Certain V gg pins must always be active. In other words, tied to the most negative supply, so the correspond-
ing inputs and outputs will always be on and consuming power. See Figure 7 and Table 10 for the location of
these pins.
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AC Characteristics
Table 1: Data Path
Parameter Description Min | Typ | Max | Units
fRATE Maximum data rate - - 3.2 Gbr/s
Texw Channel-to-channel delay skew - 300 - ps
Tepay Propagation Delay froman A inputtoaY output - 750 - ps
tr e High-speed input rise/fall times, 20% to 80% - - 150 ps
trs te High-speed output rise/fall times, 20% to 80% - - 150 ps
g Output added delay jitter, rms® 2 - 10 ps
tip Output added delay jitter, peak-to-peak(® 2 - 40 ps
NOTES. (1) Tested on a sample basisonly. (2) Broadband (unfiltered) deterministic jitter added to a jitter-free input, 22%.1 PRBS data pattern.
Table 2: Program Interface Timing
Parameter Description Min Typ | Max | Units
L Setup time from INCHAN[5:0] or OUTCHANS:(0] to rising edge of
Tswr s 3.35 — — ns
WR.
Tooo Hold time from rising edge of WRB to INCHAN[5:0] or 1.45 . . ns
hWR OUTCHANI[5:0]. :
TewLw Pulse width (HIGH or LOW) on LOAD 6.75 — — ns
Tome Setup time from CSto falling edge of LOAD or ALE_SCN in parallel or 0 . . ns
£S5 burst mode, or rising edge of LOAD in serial mode.
Hold time of CSrising edge after LOAD or ALE_SCN rising in parallel
Thess or burst mode, or falling edge of LOAD in serial mode, or falling edge of 0 — — ns
CONFIG in any mode.
Thwcrs Pulse width (HIGH or LOW) on CONFIG. 675 | — — ns
TssDIN Setup time from INCHANO(SDIN) to INCHANZ1(SCLK) rising. 1.65 — — ns
ThspIN Hold time of INCHANO(SDIN) after INCHANZ1(SCLK) rising. 1.0 — — ns
TperscLi Minimum period of SCLK in serial mode. 15 — — ns
Te 0AD Setup time from LOAD to INCHANZ1(SCLK) rising. 1.85 — — ns
ThLoAD Hold time of LOAD after INCHAN1(SCLK) rising. 0.95 — — ns
Setup time from SERIAL rising to INCHAN1(SCLK) rising when
T entering serial mode or SERIAL falling to LOAD falling when entering 0.90 . . ns
SSERIAL parallel mode or SERIAL falling to LOAD rising when entering burst .
mode.
T Hold time from INCHAN1(SCLK) rising to SERIAL falling when 0 . . ns
hSERIAL exiting serial mode.
TyspouT Delay from INCHANL(SCLK) rising to SDOUT, 20pF load. — — 6.20 ns
TpWiINIT Pulse width (HIGH or LOW) on INIT. 6.75 — — ns
T Setup time from ALE_SCN to INCHANZ1(SCLK) rising when starting 165 o o ns
SSCAN or completing aserial read-back sequence. '
T Hold time of ALE_SCN after INCHANZ1(SCLK) rising when starting or 1.0 . . ns
hSCAN completing a serial read-back sequence. .
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Figure 1: Parallel Mode -- Separate Address/Data (leave ALE_SCN pin HIGH)

OUTCHAN[S:0] ™ OutputAddr X

INCHAN[5:0] — X nputAddr__X

LOAD ~
— T | T T
cS ‘T R | iR PWCFG
T T —
CONFIG <5 | Toww .
SERIAL ~ Ne» Tsseria

Figure 2: Parallel Mode -- Multiplexed Address/Data

INCHAN[5:0] X OutputAddr X InputAddr X
ALE_SCN
N\ /
LOAD . \ /4 X TtLC—S
CS Tor | T Towcre )/_
CONFIG Tes Toww / \
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Figure 3: Serial Mode (leave ALE_SCN pin LOW during programming)

INCHANO_SDIN __X¥5)vaX ¥ 2 o Y DX YO ASX A X AT AZXIow AT A )
INCHANL_SCLK [ 1]
—» Tasoour
SDOUT Y5 X Y4 X ¥3X Y2
prepe < r™ _
LOAD Tom Theom Tpe'SC'-K Ty oo j:Q-m_OAD ‘ThC'
CS \¢ T2 > Towcro a
CONFIG
SERIAL Y(n) = Output Address Bit (n); A(n) = Input Address Bit (n)
" TerinL
Figure 4: Serial Read-Back
ALE_SCN Th?%g
————— e Tsean ‘4—»‘1- SCLK
INCHAN1 SCLK per
- [ 5 I I I O O O O
‘4’ ’<7TGSDOUT
SDOUT 36\/36\/36\/36\/36\ /36\/36\/35\/35\/35\/35\/35\/35\/35\ /34
b5/\b4/\b3/\b2/\o b1 /\b0/\b5/\b4/\b3/\b2 bl/\b0/\b5
T hidl
SERIAL SSERIAL
J MSB of Program memory for MSB of Program memory for 36"
Activity Monitor Channel output channel

Read-back shift register (483 bits long) isloaded here
on rising edge of INCHAN1_SCLK with SERIAL HIGH
and ALE_SCN LOW

NOTE: The word pattern during serial read back will be four valid words followed by four ‘DON’T CARE’ words.
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DC Characteristics

All characteristics are over the specified operating conditions.

Table 3: Power Supply Requirements

Parameter Description Min Typ Max | Units Conditions
lcc V ¢ supply current 2,286 3,428 mA
MAX Priswith +5%
Total chip power (with Itggry = 0 and Supply, +85°C case
Pr back-terminations ON, high drive) 6 9 w temperature and high
drive
Table 4: Control Port Input Levels (LVTTL/CMOS)
Parameter Description Min Typ Max Units Conditions
V4 Input HIGH voltage 17 Vctl.0 \Y
ViL Input LOW voltage 0 0.8 \
I Input HIGH current TBD mA
I Input LOW current TBD mA
VoH Output HIGH voltage V0.2 Vee \ DC Load < 500pA
VoL Output LOW voltage 0 0.2 \Y DC Load < 2mA
VoHpU V on With external pull-up 24 \Y, 250Q to 3.3V (5%)
VoLpu VL with externa pull-up 0.4 \ 2500 to 3.3V (5%)
Table 5: Signal Input Levels (high-speed signal path)
Parameter Description Min Typ Max | Units Conditions
VN Input voltage amplitude 150 1100 mV | SeeNotel
Viem Input common-mode voltage V0.7 V0.2 \Y See Note 2

Table 6: Signal Output Levels (high-speed signal path), TERM_CTRL=0N, DRIVE_CTRL=HI

Parameter Description Min Typ Max | Units Conditions
Vout Output differential voltage 400 600 mV | SeeNotel, 3
Vocum Output common-mode voltage V0.3 V0.2 Y SeeNote 2, 3

(2 Ve = Vocp = 2.5, Veg = OV.

NOTES (1) Mean peak-to-peak amplitude measurement of either true or complement of the differential signal.

(3) Terminated in 50Q to V. This termination is used for testing the part, but other terminations are allowed—see Table 9.
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I/O Equivalent Circuits

+ ITC A+ +

TERM_CTRL
. AV

o

PAD I:

H/S Input Equivalent Circuit H/S Output Equivalent Circuit

Input Termination

The high-speed inputs of the VSC838 are internally terminated by a 100Q impedance between true and
complement inputs. Termination resistors are isolated from each other on-chip. The termination will self-biasto
+2.0V (nominal) for AC-coupled applications. The ITC pin enables direct interconnection of multiple VSC838
devices. With ITC tied to V , the center point of the 100Q termination impedance is tied to V¢, causing the
terminations to act as loads for an open-drain or open-collector differential output.

Table 7: Allowed Input Termination Schemes

Type | Description Comments
. TielTC LOW, 100Q differential input termination,
1 AC-coupled input input self-biased
2 DC-coupled from open-drain CML TieITC HIGH, terminations acts as 50Q load to V ¢
3 DC-coupled from back-terminated 2.5V CML TielITC HIGH, terminations acts as 50Q load to V ¢
4 DC-coupled from back-terminated 2.5V CML Tiel TC LOW, 100Q differential termination
(preferred over Type 3)

5 DC-coupled from back-terminated 3.3V LV-PECL Tie I TC LOW, 100Q differential termination

Some allowed termination schemes result in additional 1-¢ current and power dissipation on-chip. See
Table 8.

Table 8: Additional Current and Power

Parameter Description Min Typ Max | Units Conditions
Additional ICC current when receiving DC-
lccc | coupled CML (ITC = HIGH) 180 mA
Additional power dissipated on-chip for
Pece  |pc terminating CML at inputs 0.180 w
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Output Termination

The high-speed outputs of the VSC838 are internally back terminated by 50Q to V¢ when the
TERM_CTRL pinis HIGH. When this pin is LOW, the output driver functions as an open-drain CML driver.
Setting DRIVE_CTRL LOW (GND) saves 1W under maximum power dissipation conditions. See Table 9 for
allowable types of terminations and modes of operation.

Table 9: Allowed High-Speed Output Terminations and Modes of Operation

Var@® | ey, @
Type Description DRIVE_ TERM_ ((r?R/) O((\:/'\gI
CTRL CTRL
typ typ
1 AC-coupled to 50Q termination to any voltage Ve (HIGH) Ve (ON) 500 20
2 AC-coupled to 100Q differential termination Ve (HIGH) Ve (ON) 500 2.0
3 DC-coupled, terminated in 50Q to V¢ at far-end only GND (LOW) | GND (OFF) 500 2.25
4 DC-coupled, terminated in 50Q to V ¢ at far-end only Ve (HIGH) | GND (OFF) 1000 2.0
5 DC-coupled, source and far-end terminated in 50Q to V ¢ GND (LOW) Ve (ON) 250 2.375
6 DC-coupled, source and far-end terminated in 50Q to V¢ Ve (HIGH) Ve (ON) 500 225
7 DC-coupled, 100Q differential termination GND (LOW) Ve (ON) 250 225
8 DC-coupled, 100Q differential termination Ve (HIGH) Ve (ON) 500 20
NOTE: (1) Measured at output of VSC838, with Ve = 2.5V.
Absolute Maximum Ratings(?)
Power Supply Voltage (V) Potential t0 GND .........ooiiiiiiieeeeeeee e -0.5V to +4.0V
LVTTL Input Voltage APPHE ......ooviieiieieeeeeiee ettt e -0.5V to Vct+1.0V
ECL Input Voltage APPLIEA ..ottt e e -0.5V to V¢ +0.5V
(O 0 11 1| O = o (7 I 50mA
Case Temperature UNGEr Bias (T) cuoreeercrereeeeeeseeceetssessessssssssssesssssssssssssssssssssssssssssssssssssssssns -55°C to + 125°C
StOrage TEMPEISIUIE (TSTE) «vvererrrrrrersrsrsesssssssssessesesssssesessesessssssesesssssssssssessssssesssssesssssesassnsnes -65°C to + 150°C

NOTE: (1) Caution: Stresses listed under “ Absolute Maximum Ratings’ may be applied to devices one at a time without causing perma-
nent damage. Functionality at or exceeding the values listed is not implied. Exposure to these values for extended periods may
affect device reliability.

Operating Conditions

SUPPIY VOITAGE (V) v venvereeeeruertesieaesitee et et s e ste st st s b st s st et e e e be s beseesbeebesbeeaeeae e e eaeenbesbeeesbeebesbeemseaeenseneesaenanas ov

SUPPIY VOIAOE (W CE) wvvrerrrrrrrrmerteeeesieseesteseestestessessesssseesseseessessessessessessesssaseesessessessessessessesseesseseessensens +2.5V 5%

SUPPIY VOIAGE (VW CEP) +vervrrrerrerrerterreerirneesteseesiessessessessssseessessessessessessessessessssseessessessessessessessesseesseseessensens +2.5V 5%

Case Temperature Operating RaNge (T) .......ceveveeveveeeceeeseeeeeeeeeeeseseeeseneeen. 0°C to 85°CPackage Pin Descriptions
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Figure 5: Pinout Diagram -- Bottom View
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Table 10: Package Pin Indentifications

Signal Name Ball Description Level
High-Speed Data | nputs
A0, ANO D23, E23 High-Speed Data Input Channel 0; True, Complement PECL
A1, AN1 AH23, AJ23 High-Speed Data Input Channel 1; True, Complement PECL
A2, AN2 B23, A23 High-Speed Data Input Channel 2; True, Complement PECL
A3, AN3 AF23, AE23 High-Speed Data Input Channel 3; True, Complement PECL
A4, AN4 D21, E21 High-Speed Data Input Channel 4; True, Complement PECL
A5, AN5 AH21, AJ21 High-Speed Data Input Channel 5; True, Complement PECL
A6, AN6 B21, A21 High-Speed Data Input Channel 6; True, Complement PECL
A7, AN7 AF21, AE21 High-Speed Data Input Channel 7; True, Complement PECL
A8, AN8 D19, E19 High-Speed Data Input Channel 8; True, Complement PECL
A9, AN9 AH19, AJ19 High-Speed Data Input Channel 9; True, Complement PECL
A10,AN10 B19, A19 High-Speed Data Input Channel 10; True, Complement PECL
All,AN11 AF19, AE19 High-Speed Data Input Channel 11; True, Complement PECL
A12, AN12 D17, E17 High-Speed Data Input Channel 12; True, Complement PECL
A13,AN13 AH17, AJ17 High-Speed Data Input Channel 13; True, Complement PECL
Al4, AN14 B17, A17 High-Speed Data Input Channel 14; True, Complement PECL
A15, AN15 AF17, AE17 High-Speed Data Input Channel 15; True, Complement PECL
A16,AN16 D15, E15 High-Speed Data Input Channel 16; True, Complement PECL
Al17,AN17 AHI15, AJ15 High-Speed Data Input Channel 17; True, Complement PECL
A18,AN18 B15, A15 High-Speed Data Input Channel 18; True, Complement PECL
A19,AN19 AF15, AE15 High-Speed Data Input Channel 19; True, Complement PECL
A20, AN20 D13, E13 High-Speed Data Input Channel 20; True, Complement PECL
A21, AN21 AH13, AJ13 High-Speed Data Input Channel 21; True, Complement PECL
A22, AN22 B13,A13 High-Speed Data Input Channel 22; True, Complement PECL
A23, AN23 AF13, AE13 High-Speed Data Input Channel 23; True, Complement PECL
A24, AN24 D11, E11 High-Speed Data Input Channel 24; True, Complement PECL
A25, AN25 AH11, AJl1 High-Speed Data Input Channel 25; True, Complement PECL
A26, AN26 B11, A1l High-Speed Data Input Channel 26; True, Complement PECL
A27,AN27 AF11, AE11 High-Speed Data Input Channel 27; True, Complement PECL
A28, AN28 D9, E9 High-Speed Data Input Channel 28; True, Complement PECL
A29, AN29 AH9, AJ9 High-Speed Data Input Channel 29; True, Complement PECL
A30,AN30 B9, A9 High-Speed Data Input Channel 30; True, Complement PECL
A31,AN31 AF9, AE9 High-Speed Data Input Channel 31; True, Complement PECL
A32, AN32 D7, E7 High-Speed Data Input Channel 32; True, Complement PECL
A33,AN33 AH7, AJ7 High-Speed Data Input Channel 33; True, Complement PECL
A34, AN34 B7, A7 High-Speed Data Input Channel 34; True, Complement PECL
A35, AN35 AF7, AE7 High-Speed Data Input Channel 35; True, Complement PECL
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Signal Name Ball Description Level
High-Speed Data Outputs
YO0, YNO G28, G29 High-Speed Data Output Channel 0; True, Complement CML
Y1, YN1 G4, G5 High-Speed Data Output Channel 1; True, Complement CML
Y2, YN2 G26, G25 High-Speed Data Output Channel 2; True, Complement CML
Y3, YN3 G2,G1 High-Speed Data Output Channel 3; True, Complement CML
Y4, YN4 J28, J29 High-Speed Data Output Channel 4; True, Complement CML
Y5, YN5 A, B High-Speed Data Output Channel 5; True, Complement CML
Y6, YN6 J26, 325 High-Speed Data Output Channel 6; True, Complement CML
Y7, YN7 2, High-Speed Data Output Channel 7; True, Complement CML
Y8, YN8 L28,L29 High-Speed Data Output Channel 8; True, Complement CML
Y9, YN9 L4, L5 High-Speed Data Output Channel 9; True, Complement CML
Y10, YN10 L26,L25 High-Speed Data Output Channel 10; True, Complement CML
Y11, YN11 L2, L1 High-Speed Data Output Channel 11; True, Complement CML
Y12,YN12 N28, N29 High-Speed Data Output Channel 12; True, Complement CML
Y13, YN13 N4, N5 High-Speed Data Output Channel 13; True, Complement CML
Y14, YN14 N26, N25 High-Speed Data Output Channel 14; True, Complement CML
Y15, YN15 N2, N1 High-Speed Data Output Channel 15; True, Complement CML
Y 16, YN16 R28, R29 High-Speed Data Output Channel 16; True, Complement CML
Y17, YN17 R4, R5 High-Speed Data Output Channel 17; True, Complement CML
Y18, YN18 R26, R25 High-Speed Data Output Channel 18; True, Complement CML
Y19, YN19 R2, R1 High-Speed Data Output Channel 19; True, Complement CML
Y 20, YN20 u28, U29 High-Speed Data Output Channel 20; True, Complement CML
Y21, YN21 U4, U5 High-Speed Data Output Channel 21; True, Complement CML
Y22, YN22 u26, U25 High-Speed Data Output Channel 22; True, Complement CML
Y23, YN23 U2, Ul High-Speed Data Output Channel 23; True, Complement CML
Y24,YN24 W28, W29 High-Speed Data Output Channel 24; True, Complement CML
Y 25, YN25 W4, W5 High-Speed Data Output Channel 25; True, Complement CML
Y 26, YN26 W26, W25 High-Speed Data Output Channel 26; True, Complement CML
Y27,YN27 W2, Wi High-Speed Data Output Channel 27; True, Complement CML
Y 28, YN28 AA28, AA29 High-Speed Data Output Channel 28; True, Complement CML
Y 29, YN29 AA4 , AAS High-Speed Data Output Channel 29; True, Complement CML
Y30, YN30 AA26, AA25 High-Speed Data Output Channel 30; True, Complement CML
Y31, YN31 AA2, AA1 High-Speed Data Output Channel 31; True, Complement CML
Y32, YN32 AC28, AC29 High-Speed Data Output Channel 32; True, Complement CML
Y33, YN33 AC4, AC5 High-Speed Data Output Channel 33; True, Complement CML
Y34, YN34 AC26, AC25 High-Speed Data Output Channel 34; True, Complement CML
Y 35, YN35 AC2,AC1 High-Speed Data Output Channel 35; True, Complement CML
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36x37 Crosspoint Switch VSC838
Signal Name Ball Description Level
Control Pins
ACTCLK AD2 Clock for Activity Monitor (<10MHz) LVTTL
ACTIVITY AD1 ActivityResult from Previous ACTCLK Period LVTTL
Address Latch Enable for Multiplexed Parallel Mode; Scan
ALE_SCN AD25 Enable for Serial Mode. See Figures 2 through 6 for proper LVTTL
use.
CMV AD3 Output Drive Current Control (leave floating) ANéLO
CONFIG F27 Logic HIGH Transfers Programming to Main Program LVTTL
Memory
CS AF6 Chip Select (active LOW) LVTTL
DRIVE_CTRL AD4 Output Drive Current Switch (LOW = 10mA, HIGH = 20mA) LVTTL
I(glé:ll-'L?NO AG24 Input Channel, Bit 0 and Serial Datain Serial Mode LVTTL
l(ggtl SNl AF24 Input Channel, Bit 1 and Seria Clock in Serial Mode LVTTL
INCHAN2 AH24 Input Channel, Bit2 LVTTL
INCHAN3 AJ24 Input Channel, Bit3 LVTTL
INCHAN4 AD27 Input Channel, Bit4 LVTTL
INCHANS AD26 Input Channel, Bit5 LVTTL
INIT AJ6 INIT = 0 Forces “ Straight-Through” Program LVTTL
ITC AD29 Input Termination Control (GND = floating input termination, ANALO
Ve = CML mode. See Table 7). G
Rising Edge Writes Datain Parallel and Burst Modes,
LOAD AD28 See Figure 5 for Serial Mode LVTTL
OUTCHANO F1 Output Channel, Bit0 LVTTL
OUTCHAN1 F2 Output Channel, Bit 1 LVTTL
ACTCHAN F5 Activity Channel Enable bit; HIGH = Enable LVTTL
OUTCHAN2 F4 Output Channel, Bit 2 LVTTL
OUTCHAN3 F3 Output Channel, Bit3 LVTTL
OUTCHAN4 A6 Output Channel, Bit 4 LVTTL
OUTCHANS B6 Output Channel, Bit5 LVTTL
SDOUT AG6 Serial Data Out for Serial Mode and Scan LVTTL
SERIAL AE6 SERIAL = 1 (Sets Seriad Mode) LVTTL
Output Back-Termination Control (LOW = no back term;
TERM_CTRL ADS HIGH = 50Q back-termination to V . See Table 9). LVTTL
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36x37 Crosspoint Switch

Signal Name

Ball

Description

Level

Power Supplies

NC

D22, AH22, B22, AF22
D20, AH20, B20, AF20
D18, AH18, B18, AF18
D16, AH16, B16, AF16
D14, AH14, B14, AF14
D12, AH12, B12, AF12
D10, AH10, B10, AF10
D8, AH8, B8, AF8
E22, AJ22, A22, AE22
E20, AJ20, A20, AE20
E18, AJ18, A18, AE18
E16, AJ16, A16, AE16
El4, AJ14, Al4, AE14
E12, AJ12, A12, AE12
E10, AJ10, A10, AE10
E8, AJ8, A8, AE8

No Connect

NC

H28, H4, H26, H2
K28, K4, K26, K2
M28, M4, M26, M2
P28, P4, P26, P2
T28,T4,T26,T2
V28,V4,V26,V2
Y28,Y4,Y26,Y2
AB28, AB4, AB26, AB2
H29, H5, H25, H1
K29, K5, K25, K1
M29, M5, M25, M1
P29, P5, P25, P1
T29,T5,T25T1
V29,V5,V25, V1
Y29,Y5,Y25, Y1
AB29, AB5, AB25, AB1

No Connect

NC

E6, D6, C6
A24, B24, D24, E24, C24
F29, F28, F25, F26

No Connect

VEE

C23, C7,R3, AG7
AG23, R27, AH6, AE24P

Common Negative Power Supply

GND

G52351-0, Rev 3.0
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3.2Gb/s Preliminary Data Sheet
36x37 Crosspoint Switch VSC838
Signal Name Ball Description Level

Al, A2, A3, A4, A5
B1, B2, B3, B4, B5
C1,C2,C3,C4,C5
D1, D2, D3, D4, D5
El, E2, E3, E4, E5
A25, A26, A27, A28, A29
B25, B26, B27, B28, B29
C25, C26, C27,C28, C29
D25, D26, D27, D28, D29
E25, E26, E27, E28, E29
AEL, AE2, AE3, AE4, AES
AF1, AF2, AF3, AF4, AF5
AGL, AG2, AG3, AG4,
VCC AG5 Positive Power Supply 25V
AH1, AH2, AH3, AH4,
AH5
AJl, AJ2, AJ3, AHM, A5
AE25,AE26,AE27,AE28,A
E29
AF25,AF26,AF27,AF28,A
F29
AG25,AG26,AG27,AG28,
AG29
AH25,AH26,AH27,AH28,
AH29
AJ25,AJ26,AJ27,A128,A12
9

C22, C20, C18, C16, C14,
C12, C10, C8, AG22,
AG20, AG18, AG16,

NC AGl14, AG12, AG10, AGS, No Connect

H3, K3, M3, P3, T3, V3,

Y3, AB3, H27, K27, M27,

P27, T27,V27,Y 27, AB27,

VEEP_T1 Cc21 Negative Power Supply for Inputs A4/AN4 + A6/ANG GND
VEEP_ T2 C19 Negative Power Supply for Inputs AS/AN8 + A10/AN10 GND
VEEP T3 C17 Negative Power Supply for Inputs A12/AN12 + A14/AN14 GND
VEEP_T4 C15 Negative Power Supply for Inputs A16/AN16+A18/AN18 GND
VEEP_T5 C13 Negative Power Supply for Inputs A20/AN20+A22/AN22 GND
VEEP_T6 Cl1 Negative Power Supply for Inputs A24/AN24+A26/AN26 GND
VEEP_T7 C9 Negative Power Supply for Inputs A28/AN28+A30/AN30 GND
VEEP _B1 AG21 Negative Power Supply for Inputs A5/AN5+A7/AN7 GND
VEEP_B2 AG19 Negative Power Supply for Inputs AYAN9+A11/AN11 GND
VEEP_B3 AG17 Negative Power Supply for Inputs A13/AN13+A15/AN15 GND
VEEP_B4 AG15 Negative Power Supply for Inputs A17/AN17+A19/AN19 GND
VEEP_B5 AG13 Negative Power Supply for Inputs A21/AN21+A23/AN23 GND
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VSCS838 36x37 Crosspoint Switch
Signal Name Ball Description Level
VEEP_B6 AGIl11 Negative Power Supply for Inputs A25/AN25+A27/AN27 GND
VEEP_B7 AG9 Negative Power Supply for Inputs A29/AN29+A31/AN31 GND
VEEP_LO G3 Negative Power Supply for Outputs Y /Y N1+Y3/YN3 GND
VEEP L1 J3 Negative Power Supply for Outputs Y5/YN5+Y 7/YN7 GND
VEEP_L2 L3 Negative Power Supply for Outputs Y9/YN9+Y 11/YN11 GND
VEEP L3 N3 Negative Power Supply for Outputs Y 13/YN13+Y 15/YN15 GND
VEEP L4 u3 Negative Power Supply for Outputs Y 21/YN21+Y 23/YN23 GND
VEEP_L5 W3 Negative Power Supply for Outputs Y 25/Y N25+Y 27/Y N27 GND
VEEP_L6 AA3 Negative Power Supply for Outputs Y 29/YN29+Y 31/YN31 GND
VEEP_ L7 AC3 Negative Power Supply for Outputs Y 33/YN33+Y 35/YN35 GND
VEEP_RO G27 Negative Power Supply for Outputs Y0/YNO+Y 2/Y N2 GND
VEEP_R1 J27 Negative Power Supply for Outputs Y 4/Y N4+Y 6/Y N6 GND
VEEP_R2 L27 Negative Power Supply for Outputs Y 8/Y N8+Y 10/YN10 GND
VEEP_R3 N27 Negative Power Supply for Outputs Y 12/Y N12+Y 14/Y N14 GND
VEEP_R4 uz27 Negative Power Supply for Outputs Y 20/Y N20+Y 22/Y N22 GND
VEEP_R5 W27 Negative Power Supply for Outputs Y 24/Y N24+Y 26/Y N26 GND
VEEP_R6 AA27 Negative Power Supply for Outputs Y 28/Y N28+Y 30/Y N30 GND
VEEP_R7 AC27 Negative Power Supply for Outputs Y 32/Y N32+Y 34/Y N34 GND
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Package Information - 37.5mm 480 BGA
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NOTES:
DIMENSIONAL REFERENCES 1. ALL DIMENSIONS ARE IN MILLIMETERS.
REF. MIN. NOM. MAX. 2. “e” REPRESENTS THE BASIC SOLDER BALL GRID PITCH.
A 1.45 1.55 1635 3. “M” REPRESENTS THE BASIC SOLDER BALL MATRIX SIZE,
Al 0.60 0,65 0./0 AND SYMBOL “N“ IS THE MAXIMUM ALLOWABLE NUMBER OF
D 37.30 37.20 37.70
1 TSEC (RS BALLS AFTER DEPOPULATING.
T 3730 1 3/50 | 3770 “b* IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
Fl 35.56 (BSC) PARALLEL TO PRIMARY DATUM
b 065 075 085 /2\ DIVENSTON “cac” 1S MEASURED PARALLEL TO PRIMARY DATUM
< %%g %%% Oof[? /2\ PRIMARY DATUM [-C-]AND SEATING PLANE ARE DEFINED BY THE
N : 55 : SPHERICAL CROWNS OF THE SOLDER BALLS.
N 780 7. PACKAGE SURFACE SHALL BE BLACK DOXIDE.
‘;‘E}% ‘ } Sg 8. ENCAPSULANT SIZE MAY VARY WITH DIE SIZE.
° 127 TYP. : 9, SUBSTRATE MATERIAL BASE IS COPPER.
g 8?0 } BILATERAL TOLERANCE, ZONE IS APPLIED TO EACH SIDE DF PACKAGE BODY
A 45 DEG. 0.5 mm CHAMFER CORNER AND WHITE DOT FOR PINL IDENTIFICATION,
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Ordering Information
The order number for this product is formed by a combination of the device type and package type.

VSC838 XX

Device Type
OC-48 36x37 Crosspoint Switch

Package Style
UG: 480 TBGA, 37.5mm Body

Notice

Vitesse Semiconductor Corporation (“Vitesse") provides this document for informational purposes only. This document contains pre-production
information about Vitesse products in their concept, development and/or testing phase. All information in this document, including descriptions of
features, functions, performance, technical specifications and availability, is subject to change without notice at any time. Nothing contained in this
document shall be construed as extending any warranty or promise, express or implied, that any Vitesse product will be available as described or
will be suitable for or will accomplish any particular task.

Vitesse products are not intended for use in life support appliances, devices or systems. Use of a Vitesse product in such applications without writ-
ten consent is prohibited.
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