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Product Description
Pericom�s PI5X series of high density logic circuits are produced using
the Company�s advanced submicron CMOS technology to achieve
industry leading performance.
The PI5X1018 is an 18-bit, 10-port crossbar switch designed with a
low ON resistance allowing inputs to be connected directly to
outputs. The crossbar creates a low 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.

Product Features

� Full 10-way crossbar

� Independent controls for all ports

� Multiple parts can be used for wider data paths

� Near-zero propagation delay

� 25Ω switches connect input to outputs

� Direct bus connection when switches are ON

� Ultra Low Quiescent Power (1mA Typical)

� Packages available:

- 256-pin BGA (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

Logic Block Diagram

Truth Table

* Specify low numbered port first
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18-Bit, 10-Port Crossbar Switch
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Product Pin Description
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Name Ball Pad Name Ball Pad Name Ball Pad Name Ball Pad Name Ball Pad Name Ball Pad Name Ball Pad Name Ball Pad

A0 B8 C0 D7 E0 B7 G0 D6 I0 B6 Sa-b A16 Sf-h B3 NC B20
A1 D1 C1 M1 E1 T4 G1 V5 I1 V9 Sa-c B16 Sf-i C3 NC Y1

A2 E1 C2 L2 E2 U1 G2 W5 I2 W9 Sa-d C16 Sf-j D3 NC Y2

A3 E2 C3 M2 E3 U2 G3 Y5 I3 Y9 Sa-e D16 Sg-h E3 NC Y20
A4 F1 C4 N1 E4 U3 G4 U6 I4 Y10 Sa-f A15 Sg-i B2

A5 F2 C5 N2 E5 U4 G5 V6 I5 W10 Sa-g B15 Sg-j C2
A6 F3 C6 P1 E6 V1 G6 W6 I6 V10 Sa-h C15 Sh-i D2

A7 G1 C7 P2 E7 V2 G7 Y6 I7 D10 Sa-i D15 Sh-j B1
A8 G2 C8 P3 E8 V3 G8 U7 I8 C10 Sa-j A14 Si-j C1

A9 C20 C9 C18 E9 B19 G9 A19 I9 A17 Sb-c B14 V-Bias N4
A10 U10 C10 Y14 E10 V17 G10 P17 I10 G17 Sb-d C14 VDD F4

A11 Y11 C11 U15 E11 V18 G11 P18 I11 G18 Sb-e D14 VDD G4
A12 W11 C12 V15 E12 V19 G12 P19 I12 G20 Sb-f A13 VDD H17

A13 V11 C13 W15 E13 V20 G13 P20 I13 G19 Sb-g B13 VDD H18
A14 U11 C14 Y15 E14 U17 G14 N19 I14 F17 Sb-h C13 VDD N17

A15 Y12 C15 U16 E15 U18 G15 N20 I15 F18 Sb-i D13 VDD N18
A16 W12 C16 V16 E16 U19 G16 M19 I16 F19 Sb-j A12 VDD N3

A17 V12 C17 W16 E17 U20 G17 M20 I17 F20 Sc-d B12 VSS J17
B0 A8 D0 C7 F0 A7 H0 C6 J0 A6 Sc-e C12 VSS J18

B1 G3 D1 P4 F1 V4 H1 V7 J1 B10 Sc-f D12 VSS J3
B2 H1 D2 R1 F2 W1 H2 W7 J2 A10 Sc-g A11 VSS J4

B3 H2 D3 R2 F3 W2 H3 Y7 J3 D9 Sc-h B11 VSS K17
B4 J1 D4 R3 F4 W3 H4 U8 J4 C9 Sc-i C11 VSS K18

B5 J2 D5 R4 F5 W4 H5 V8 J5 B9 Sc-j D11 VSS K3

B6 K1 D6 T1 F6 Y3 H6 W8 J6 A9 Sd-e D5 VSS K4
B7 K2 D7 T2 F7 Y4 H7 Y8 J7 D8 Sd-f C5 VSS L17

B8 L1 D8 T3 F8 U5 H8 U9 J8 C8 Sd-g B5 VSS L18
B9 C19 D9 C17 F9 B18 H9 A18 J9 B17 Sd-h A5 VSS L3

B10 U12 D10 Y16 F10 T17 H10 L19 J10 E17 Sd-i A4 VSS L4
B11 U13 D11 Y17 F11 T18 H11 L20 J11 E18 Sd-j B4 VSS M17

B12 V13 D12 W17 F12 T19 H12 K20 J12 E19 Se-f C4 VSS M18
B13 W13 D13 Y18 F13 T20 H13 K19 J13 E20 Se-g D4 VSS M3

B14 Y13 D14 W18 F14 R17 H14 J20 J14 D17 Se-h E4 VSS M4
B15 U14 D15 Y19 F15 R18 H15 J19 J15 D18 Se-i H4 NC A1

B16 V14 D16 W19 F16 R19 H16 H20 J16 D19 Se-j H3 NC A2
B17 W14 D17 W20 F17 R20 H17 H19 J17 D20 Sf-g A3 NC A20

Product Pinout by Name
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Product Pinout [BGA256 Package]
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PI5X1018 Pin Assignment (Top View)

NA256
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Storage Temperature ........................................................ –65°C to +150°C

Ambient Temperature with Power Applied ....................... –40°C to +85°C
Supply Voltage to Ground Potential (Inputs & Vcc Only).....–0.5V to +7.0V

Supply Voltage to Ground Potential (Outputs & D/O Only) . –0.5V to +7.0V

DC Input Voltage ................................................................ –0.5V to +7.0V
DC Output Current ........................................................................... 120mA

Power Dissipation ............................................................................... 0.5W

Note:
Stresses 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
above those indicated in the operational sections of
this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect reliability.

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

Capacitance (TA = 25°C, f = 1 MHz)

Parameters(5) Description Test Conditions Typ. Units

CIN Control Input Capacitance VIN = 0V 4 pF

COFF Port Pin Capacitance, Port Disconnected VIN = 0V 27 pF

CON Port Pin Capacitance, Port Connected to One Other Port VIN = 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 at VCC = 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.
5. This parameter is guaranteed by design.
6. Where N is a pin of any port and M is a pin of any other port.

DC Electrical Characteristics (Over the Operating Range, TA = �40°C to +85°C, VCC = 4.5V to 5.5V)

sretemaraP noitpircseD snoitidnoCtseT )1( .niM .pyT )2( .xaM stinU

V HI egatloVHGIHtupnI leveLHGIHcigoLdeetnarauG 0.2 V

V LI egatloVWOLtupnI leveLWOLcigoLdeetnarauG 5.0- 8.0

I HI tnerruCHGIHtupnI V CC V,.xaM= NI V= CC , V SAIB = NEPO 004±

Αµ

I LI tnerruCWOLtupnI V CC V,.xaM= NI ,DNG= V SAIB = NEPO 004±

I HZO
ecnedepmIhgiH

tnerruCtuptuO
0 ≤ M,N ≤ V CC , V SAIB = NEPO 1±

I LZO
ecnedepmIwoL

tnerruCtuptuO
V NI V0= , V SAIB = NEPO 004±

V KI egatloVedoiDpmalC V CC I,.niM= NI = − Am81 8.1- V

I SO tnerruCtiucriCtrohS )3( V=)N(M,V0=)M(N CC 001 Am

VH
tasiseretsyHtupnI

sniPlortnoC
051 Vm

R NO ecnatsiseRnOhctiwS )4(

V CC V,.niM= NI I,V0.0= NO Am84=
9-0stiB 02

Ω
stibrehtollA 52

V CC V,.niM= NI I,V4.2= NO Am51=
9-0stiB 03

stibrehtollA 04



PI5X1018
18-Bit, 10-Port Crossbar Switch

5 PS8365E          08/24/99

12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012

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 N0 is Bit 0 of any port N = A - J and M0 is Bit 0 of any other port.
5. Where NX is Bit X (X = 0 - 17) of any port N = A - J and NX is Bit X (X = 0 - 17) of any other port.

Switching Characteristics over Operating Range

sretemaraP noitpircseD snoitidnoC
)moC(8101X5IP

stinU
.niM .pyT .xaM

t HLP

t LHP

yaleDnoitagaporP )4,3,2(

N0 Mot 0 N, 0 Mot 0

N9 Mot 9 N, 9 Mot 9
C=daoL L Fp02=

¾ 0.1 52.1

sn

t HLP

t LHP

yaleDnoitagaporP )5,3,2(

NX Mot X N, X Mot X

71urht01&8hguorht1stiB
¾ ¾ 0.2

t HZP

t LZP

emiTelbanEsuB )5,4(

S M-N Not X Mro X

1etoNeeS

5.1 ¾ 0.6

t ZHP

t ZLP

emiTelbanEsuB )5,4(

S M-N Not X Mro X
5.1 ¾ 0.5

Power Supply Characteristics

 Parameters Description Test Conditions(1) Min. Typ.(2) Max. Units

ICC Quiescent Power Supply Current VCC = Max. VIN = OPEN or VCC 1.0 mA

∆ICC Supply Current per Input @ TTL HIGH VCC = Max. VIN = 3.4V(3) 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 at VCC = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V, control inputs only); port A - J pins do not contribute to ICC.
4. This current applies to the control inputs only and represent the current required to switch internal capacitance at the specified

frequency. The port A - J inputs generate no significant AC or DC currents as they transition. This parameter is not tested, but is
guaranteed by design.



PI5X1018
18-Bit, 10-Port Crossbar Switch

6 PS8365E          08/24/99

12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012

Pulse
Generator D.U.T.

VIN

RT

VOUT

CL
500Ω

500Ω

50pF

VCC

7V

0.5 ns 0.5 ns

Input

Output

> 2.4V

< 0.55V

< 0.8V

< 1.25 ns - Fast Path
< 2 ns - Others

< 1.25 ns - Fast Path
< 2 ns - Others

> 2.0V

Test Circuits

Enable and Disable Timing Propagation Delay

Switch Position

Definitions:
CL = Load capacitance: includes jig and probe capacitance.

RT = Termination resistance: should be equal to ZOUT
of the Pulse Generator

tseT hctiwS
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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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Ordering Information

PIN #1

CORNER 20

0
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K

L

M

N

P

R

T

U

V

W

Y

A

8.00

4 x 45° CHAMFER

2.33 Min. / 3.50Max.

27.00 ± 0.15

ø1.0
(3X)

0.60 ± 0.1

3
0
±
2
° S
E
A
T
IN
G
P
L
A
N
E

1
.2
7

1
.4
4

B
S
C2
4
.0
0
±
0
.1

256 x ø0.75 ± 0.15
0.56 ± 0.05

1.17 ± 0.1

0.30 S

0.10 S

S SC

C

B

B

C

C

A

2
7
.0
0
±
0
.1
5

(4X)

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


