() PERICOM

PISX1018

Product Features

* Full 10-way crossbar
* Independent controls for all ports
* Multiple parts can be used for wider data paths
* Near-zero propagation delay
* 25Q switches connect input to outputs
* Direct bus connection when switches are ON
* Ultra Low Quiescent Power (ImA Typical)
* Packages available:
-256-pinBGA (NA256)

Applications

* Digital network switching:
- Hubs & Routers
- ATM Switch Systems
- Backbone Access Routing
- Add Drop Multiplexing
» Multiprocessor systems switching
* Large memory bus switching
* Video signal routing & Image processing
* Telecommunications switching
* RAID systems bus switching

Truth Table
Function Pin State
Port N - Port M connected* SN-M Low
Port N - Port M disconnected* SN-M High

18-Bit, 10-Port Crossbar Switch

Product Description

Pericom’s PI5X series ofhigh density logic circuits are produced using
the Company’s advanced submicron CMOS technology to achieve
industry leading performance.

The PI5SX 1018 isan 18-bit, 10-port crossbar switch designed with a
low ON resistance allowing inputs to be connected directly to
outputs. The crossbar creates alow propagation delay and adds low
additional ground bounce noise. Switches are turned ON in groups
of 18 allowing any combination of connected ports. An additional
bias voltage pin, VBIAS, permits control of internal pull-up
resistors that can be used for pin termination. Several of these
devices can be grouped together for wider data and control paths.

Logic Block Diagram

PORTA '8 ' PORTF
(Ag --- A17) (Fo - F17)
PORTB _ '8 <5 PORTG
(Bo - B17) (Go - G47)
PORTC _'8 | Switch | 18 poryy
(Co ... C17) Matrix (Ho ... Hy7)
PORTD _18 8 PORT I
(Do .- D17) (lp - 17)
PORTE '8 '8 PORTJ
(Eo - Eq7) (Jo -+ J17)
A
1 %45
VBIAS Switch
Control
(Sn-m)

* Specify low numbered port first
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Product Pin Description

PI5X1018
18-Bit, 10-Port Crossbar Switch

Pin Name Description
A0...A17 through |180 Pins total. Dedicated to ten 18-bit ports.
JO...J17 Contains internal pull-up resistor controlled by pin Vpjas.
Sxom 45 Pins total. Dedicated to port switching. Where N is from A to [ and M is from B to J and N< M.
) Also, contains internal pull-up resistor controlled by pin Vpjas.
Adjusts internal pull-up resistance value for all pins A-J & Sn-m;
VBiAs (default value with internal bi?s voltage Qf 2.9V is around 20k).
: For Vpias = 0V, pull-up resistor value is less than 5kQ.
For Vpias = 4.1V, pull-up resistor value is greater than 100k€Q.
Vpp & Vss 23 Pins dedicated to Power (VDD) and Ground (VSS)
NC 6 Pins are No Connect
Product Pinout by Name
Name BdiPad| Nare BalPad| Name BdiRd| Nare BdiPd| Nare BdlPd| Noe BdiIRd| Nae BdiRPd| Nare BdlPd
A B Q D7 B B @ D6 10 B6 Sb Al6 Sh B3 NC B0
Al D1 Cl ML EL T4 a \%) 11 0 e Bl6 g4 a NC Yl
A2 EL (04 L2 =2 UL @ W5 12 WO Sd Cl6 53 D3 NC Y2
A3 (=2 c3 V4 B3 w2 (€3} Y5 13 Yo e D16 Sh E3 NC YD
M FL (o7} NL =23 w3 e U6 14 Y10 Sf Al S B
5 =2 o3} (V7 = w & V6 I5 WO | g BbG 34 v
A6 F3 (€3] P1 B Vi (€5} W6 16 V10 Sh Clb S D2
A7 Gl (074 P2 E/ 2 & Y6 17 D10 s D15 Iy Bl
8 @ le:} P3 B V3 e} ur 18 ao S A4 | S a
A9 (020] (2] Cl8 B B19 @ A 19 Al7 De B4 \-Bas N4
A0 u10 C10 Y4 E10 V17 (€1[0] P17 110 (€1 $d cu VLD H
All Y11 cu us Eln V13 Gl P18 11 Gi8 SDe D14 VLD €]
A2 WIL C12 V15 E12 V19 G2 P19 112 (€20] Df A13 VDD Hi7
Al13 AVak C13 W15 E13 V20 G13 PO 113 G19 D9 Bi3 VLD HI8
A4 ull Cl4 Y15 El4 ur7 (€1%) NI9 114 FL7 $h Ci3 VLD NL7
Al5 Y12 C15 u16 E15 uis G5 ND 155 F18 S D13 VLD NI8
Al6 W12 C16 V16 E16 u19 Gl6 M9 116 F19 Dy A2 VDD N3
AL7 V12 Cc17 W16 E17 (920] (€1 MO 117 F0 Sd B2 VS J7
BO P o cr 20} A7 HD & D 6 e c2 VS Ji8
Bl (€F] DL PA FL V4 HL V7 NI B10 Sf D12 VS B
B2 HL % R1 2 WL H Wr N Al10 S0 All VS A
B3 H2 3 R2 F3 W2 H Y7 B [Be] Sh Bll VS K17
B4 J ™ R3 H 8 H U3 A @ Ry cu VS K18
B5 2 6 R4 B wA Ho V8 N ) BO 35 D11 VS K3
B6 KL 6 T1 F6 Y3 Ho W8 B A9 Sie 6 VS K4
B7 K2 Dr T2 F Y4 H7 Y8 Jv 8 SH (63 VS L7
B3 L1 8 T3 B 93] HB W B (@3] Sk B5 VS L18
BO C19 D) Cl7 M B18 (2°] A8 N?) B17 Sth A5 VS L3
B10 u12 D10 Y16 F10 T H10 L19 Jio ELl7 S A VS L4
Bl11 U13 D11 Y17 F11 T8 H11 LD J1 El8 s B4 VS ML7
B12 Vi3 D12 W17 F12 T19 H12 KD J2 E19 Sf (7} VS mi8
B13 W13 D13 Y18 F13 T H13 K19 J3 (520) g D4 VS M3
Bl4 Y13 D14 W18 Fl4 R17 Hi4 0 J4 D17 Sh E VS w
B15 ul4 D15 Y19 F15 RI8 H15 J9 J5 D18 i H NC Al
B16 Vi4 D16 W19 F16 R19 H16 HD Ji6 D19 j H3 NC A2
B17 W4 D17 W20 F17 RO H17 HI9 J7 D20 S ] A3 NC A0
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Product Pinout [BGA256 Package]|

2 v o= = T O m m O O w x>

—

< = < c

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
-Sf-g Sd-i|Sd-h| Jo | FO [ BO| 6 | 42 | Scgf Sbj|Sbf|Sai| Saf|Sab| 19 | Ho [ GO

Shej| Sg-i] Sth | Sd|Sdg| 10 [ EO | A0 | 5 | J1 [Sc-h|Sc-d| Sbg|Sb-c|SagfSac| Jo | F9 | E9

Si | So| S | Sef| Sd-f| HO [ DO | 48 | 4 | 18 | Scii|Sc-e| Sb-h|Sb-d|Sa-h|Sa-d| D9 | C9 | BY | A9
A1 | shi| St [Se-gfSd-e| GO | O | J7 | 43 | 17 | Sc| Scf| Sb-i|Sb-e| Sa-i|Sa-e| J14 | y15 | J16 | 417
A2 | A3 |Sg-h|Se-h J0 | 11| 2] 413
A 14 | 115 | 116 | 117
A7 Mo | 11| 13| 112
B2

B4 VSS VSS

B6 VSS VSS

BS VSS VSS NA256

C1 VSS VSS

c4

C6

D2 | D3| D4 | D5 F14 | F15 | F16 | F17
D6 | D7 | D8 | Ef F10 | F11 [ F12| F13
E2 | E3| E4 | E5 | F8 | G4 | G8 | H4 | H8 | A10| A14|B10| B11|B15| C11| C15| E14 | E15 | E16 | E17
E6 | E7| E8 | F1 | G1|G5|H1|H5| 11 | 16 |A13|A17]|B12|B16| C12|C16]| E10 [ E11|E12[E13
F2|F3| Fa| F5|G2|Ge|Ha|He| 12|15 [A12]|At6]B13|B17|C13|c17|D12| D14| D16 D17
- F6 | F7 | G3 | G7 | H3 | H7 | 13 | 14 [A11]A15]B14|C10[C14|D10| D11| D13 D15.

PI5X1018 Pin Assignment (Top View)

PI5X1018
18-Bit,10-Port Crossbar Switch

PS8365E

08/24/99



() PERICOM

Maximum Ratings

PI5X1018
18-Bit, 10-Port Crossbar Switch

(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage TEMPEIAtUIe .......uveeieieee e eeeeeeeeeiiees e e e e e e e e eeeaeees —-65°C to +
Ambient Temperature with Power Applied..............cc....... —40°C to +§
Supply Voltage to Ground Potential (Inputs & Vcc Only)—0.5V to +7.0V
Supply Voltage to Ground Potential (OQutputs & D/O Only) . 0.5V

DC INPUL VOIAGE ....evviiiiiiiiiiiiieaeeeee e -0.5Vto +
DC OULPUL CUITENT ... a e e e eeeees 12
Power DiSSIPAtiON .....ccceeeiiiiiiciiiieiie e e e s s e e

DC Electrical Characteristics (Over the Operating Range, Ta =—40°C to

L 906€2:

s&tresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the
device. This is a stress rating only and functional
operation of the device at these or any other conditions

7.@hbove those indicated in the operational sections of

olipi& specification is not implied. Exposure to absolute

ximum rating conditions for extended periods may
O et reliability.

+85°C, Vcc=4.5Vt05.5V)

Output Current

Parameters Description Test Conditions! Min. | Typ.®) | Max. | Units
Vi Input HIGH Voltage Guaranteed Logic HIGH Level 2.0 Vv
Vi, Input LOW Voltage Guaranteed Logic LOW Level -0.5 0.8
i Input HIGH Current Vee = Max., Viv = Vee, Viias = OPEN +400
I Input LOW Current Vee = Max., Viv = GND, Vpias = OPEN +400
oz High Impedence 0 <N, M < Vee, Viias = OPEN +1 | HA

Low Impedence

loz1. Output Current Vin = 0V, Vgias = OPEN +400
Vik Clamp Diode Voltage Vee = Min, Iy = —18mA -1.8 \Y%
los Short Circuit Current® | N(M) = 0V, M(N) = V¢ 100 mA
Input Hysteresis at
Vi Control Pins 150 mv
Bits 0-9 20
VCC = Min., V[N = 0.0V, ION =48mA
All other bits 25
Ron Switch On Resistance(® Q
Bits 0-9 30
Vee =Min, Viy = 2.4V, Iony = 15mA
All other bits 40

Capacitance(Ta = 25°C, f= 1 MHz)

Parameters® | Description Test Conditions Typ. Units

CiN Control Input Capacitance INV=0V 4 pF

CorF Port Pin Capacitance, Port Disconnected IN ¥ OV 27 pF

ConN Port Pin Capacitance, Port Connected to One Other Port IN =0V 52 pF
Notes:

1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are atd¢ = 5.0V, Ta = 25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

4. Measured by the voltage drop between N and M pin at indicated current through the switch. ON resistance is determined

by the lower of the voltages on the two (N,M) pins.
. This parameter is guaranteed by design.
. Where N is a pin of any port and M is a pin of any other port.

o O

4
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PI5X1018
m P B? I CDM 18-Bit,10-Port Crossbar Switch

Power Supply Characteristics

Parameters| Description Test Condition8) Min. | Typ.®| Max. | Units
Icc Quiescent Power Supply Current cd/= Max. ViN =OPEN or \¢éc 1.0 mA
Alcc Supply Current per Input @ TTL HIGH a&= Max. ViN = 3.4 2.5 mA

Notes:

1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device.

2. Typical values are atd¢ = 5.0V, +25°C ambient.

3. Per TTL driven input (W = 3.4V, control inputs only); port A - J pins do not contributecta |

4. This current applies to the control inputs only and represent the current required to switch internal capacitanceifegdhe spec
frequency. The port A - J inputs generate no significant AC or DC currents as they transition. This parameter is not iested, bu
guaranteed by design.

Switching Characteristics over Operating Range

PISX1018 (Com)

Parameters Description Conditions Units
Min. Typ. Max.
6 Propagation Delay>>*
t::]‘ No to Mg, Ngto My — 1.0 1.25
’ Ng to Mg, Ng to My
. Load = C|, = 20pF
. Propagation Delay®3->
tPL” Nx to Mg, Nxto My — — 2.0
PHL Bits 1 through 8 & 10 thru 17 ns
tpyu Bus Enable Time™*> L5 6.0
tpzL Sn-m to Nx or My ’
See Note 1
tprz Bus Enable Time™*>) L5 50
trrz SN—M to NX or Mx ’ ’

Notes:

1. See test circuit and waveforms.

2. This parameter is guaranteed but not tested on Propagation Delays.

3. The bus switch contributes no propagational delay other than the RC delay of the ON resistance of the switch
and the load capacitance. Propagational delay of the bus switch when used in a system is determined by the
driving circuit on the driving side of the switch and its interaction with the load on the driven side.

4. Where Iy is Bit 0 of any port N = A - J and Ms Bit 0 of any other port.

5. Where N is Bit X (X =0 - 17) of any port N = A - J andkNs Bit X (X = 0 - 17) of any other port.
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PI5X1018
18-Bit, 10-Port Crossbar Switch

Test Circuits

Switch Position

Vcc

VIN
Pulse

Generator

Enable and Disable Timing

Test Switch
Disable LOW
Enable LOW Closed
tpd Open
Definitions:

Cr, = Load capacitance: includes jig and probe capacitance.

Rt = Termination resistance: should be equal to ZoyT
of the Pulse Generator

Propagation Delay

Enable Disable
3V
Control / 15V
Input '
ov
tPLZ |- >
3.0V 3.0V
Output Switch /-
Normally 1.5V ——Y—O 3V
Low 5 71— VoL
tPzH tPHZ [¢—>
A 4
Output . 5 0.3V VoH
Switch _\
Normally 1.5V A
Hiah GND
19 oV ov

0.5ns 0.5ns
—p —>
|
Input |
J/i
> 2.4 —%
|
|
<0.55V- !
|
|
|
Output !
| | -
\ : : >2.0V
| |
|
| |
\i |
< 0.8V A I
| |
— «— —» «—
< 1.25ns - Fast Path < 1.25ns - Fast Path
<2 ns - Others <2 ns- Others
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PI5X1018
(E P Be I CDM 18-Bit,10-Port Crossbar Switch

256-Pin Ball Grid Array Package (27 X 27mm)

w
Z|10
|
Tl
o
2la
27.00 £ 0.15 >
PIN #1 e ul
CORNER \ S ! 2019 18 17161514 131211110 9 8 7 6 5 4 3 2 1
N > 4 T
} 21.0, ‘i’ 000000000 Ol00OOOOOOOOO |A
1 (3X) v c 0000000000l0000000000O0 |B
| o) 0cooo0o0o0o0000000OOOOOOOO |C
—{p.0:60£0.1 0000000000000 0000O0O0 |D
\
i o) ocoo0o0 ‘ ocooo |E
| S) 0000 ‘ oooo|F
‘ o) ocooo ‘ cooo |G
\ o] 0000 | 0000 |H
e \ p b 0o0o0o0 \ ocooo0 |y
| I | o I s Joooo Y 0000 |K
8 | S b— 0000 ‘ 0coo0o0 |L
N ! & 3&{8 ocooo0 ‘ ocooo0 |m
} b~ 1@ coo0o0 \ oooo |N
' 4 x 45° CHAMFER P cocoo ! cooo P
— o) ocooo | oooo |R
\ b o0o0oo0o0 \ ocooo|T
8y 9 ©0000000000000000000 U
‘ o ©0000000000000000000 [V
‘ o ¥ 0000000000000 00000O0O0 |W
1 N 000000000Qloooooo0o0o000]Y
Y N, | Vg | I N, ; Ve
f 256 x 80.75 + 0.15
|56 +0.05 @[0.30|C|AQ[BO
| ra7s041 [©[0.108]C]
2.33 Min. / 3.50Max.
Ordering Information
Part Pin - Package Dimensions

PISX1018NA | 256 - BGA (NA256) | 27mm X 27mm

Pericom Semiconductor Corporation
2380 Bering Drive * San Jose, CA 95131 « 1-800-435-2336 ¢ Fax (408) 435-1100 ¢ http://www.pericom.com
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