STP2230SOP

July 1997

SUN MICROELECTRONICS

XB1

DATA SHEET Crossbar Switch

DESCRIPTION

The STP2230SOP crossbar switch [l acts as the bridge among three UltraSPARC UPA devices. One of
the buses is dedicated to interfacing to system memory, while the other two are general-purpose
buses. These buses are used for interfacing memory, a processor bus, and an 1/0 bus. In this partic-
ular configuration, eighteen XB1s are required per system implementation.

FEATURES

» Three-port crossbar

- 16-bit data

- 8-bit processor

- 4-bit data ports
« Decoupled memory port; loading and unloading of memory data can take place in parallel with other operations
« Burst transfers operate on four bytes of data per slice

» Power-up safe buses; all buses power up tristated so there will be no bus contention with other parts which may
be on the buses

* Implemented in 0.8-micron BICMOS and housed in a 48-pin TSSOP package (also called DGG or “shrink-wide
bus”)

1. The STP2230SOP crossbar switch is also referred to as BMX.
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BLOCK, LoGIC, AND TYPICAL APPLICATION DIAGRAMS

Chip Boundary
IMR_DATA[3:0]
A_BUS[15:0] «<—>| Memory IMW_DATA[3:0] 1/0
Data Data [« C_BUS[3.]
MRB_CTRL —» PW_DATA[7:0]
Interface Interface
MWB_CTRL ——»  piock Block
— PIR_DATA[7:0]
> X_MIE
> X_MIO Processor
> X_MPE Data (. . B BUS[7:0]
X MPO Interface
>
% - PMR_DATA[7:0] Block
2 x Pm
BMX_CMD[3:0] —{ o
S = XM
Q
j
S X_PiB
SYS_CLK — é > X_PIS
E > xPB
O > X_IPS
> X_IDLE
— X_RESET Note: In previous documentation, the A_BUS, B_BUS, and C_BUS were
> X_TEST referred to as M_BUS, P_BUS, and |_BUS respectively.

Figure 1. STP2230SOP Block Diagram

STP2230SOP

Memory Data Bus <«——<— A[15:0] C[3:0] j«————> /0O Data Bus
16 4

—— | MWB_CTRL
——»|MRB_CTRL B[7:0] j«————> Processor Data Bus
8

BMX_CMD [30] ——<—»| SEL[3:0]

—  »|CLK-

——>Q CLK+

Figure 2. STP2230SOP Logic Diagram
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Processor Data Bus, B[143:0]

STP2230SOP
Crossbar Switch Memory Data Bus, A[288:0]
Array (18)
= (XB1)
1/0 Data Bus
C[71:0]

Ls STP2220SOP
UPA-to-SBus «—» SBUS

Interface
<] (u2s)
A[35:0] STAT Controls 144 144
MEMADDR[12:0]
STP2200SOP  f— [ [
| Cmd/Ctrl Uniprocessor RAS[3:0] [ [
System Controller | CAS[3:0] [ [
UltraSPARC (USC) — | |
A[35:0] WE
Memory SIMMs

Figure 3. STP2230SOP Typical Application Diagram
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SIGNAL DESCRIPTIONS

h

Signal 1/0 No. Pins Description I/F Type

A[15:0] 1/0 16 Bidirectional data from memory bus. LV TTL,
5-volt tolerant

B[7:0] 110 8 Processor port, bidirectional, registered LV TTL
C[3:0] 110 4 Input/output port, bidirectional, registered LV TTL
MRB_CTRL | 1 Memory read buffer control LV TTL
MWB_CTRL | 1 Memory write buffer control LV TTL
CLK+, CLK- | 2 Differential clock signals 3.3-V PECL
BMX_CMD[3:0] | 4 Command input signals LV TTL

Downloaded from Elcodis.com electronic components distributor

SUN MICROELECTRONICS

July 1997


http://elcodis.com/parts/6246370/STP2230SOP-100.html

XB1
Crossbhar Switch STP2230SOP

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings &

Symbol Parameter Min Max Units
Vpp DC supply voltage -0.5 4.6 \%
Vee DC supply voltage -0.5 6.0 \Y,
VN Input voltage range -05 Vpp + 0.5 \Y,
ViN_A_Bus | Input voltage range (A_bus) -05 Vce +0.5 \
N DC input current -18 mA
lout DC output current -50 50 mA
Tst Storage temperature -65 150 °C
Felk Clock frequency STP2230SOP-83 0.050 83.34 MHz

STP2230SOP-100 0.050 100 MHz

1. Operation of the device at values in excess of those listed above will result in degradation or destruction of the device. All voltages
are defined with respect to ground. Functional operation of the device at these or any other conditions beyond those indicated under
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may
affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Typ Max Units
Vpp DC supply voltage 3.15 3.3 3.45 Y,
Vee DC supply voltage 4.75 5.0 5.25 Y
Tc Case temperature 0 - 75 °’C
T, Junction temperature 0 - 105 °C

Capacitance

Symbol Parameter Conditions Min Max Units
Cin Input capacitance Any input - 6 pF
Cout Output capacitance Any output - 8 pF
Cio Input/Output capacitance - 10 pF

July 1997 SUN MICROELECTRONICS S
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DC Characteristics

Symbol Parameter Conditions Min Typ Max Units
Vi Voltage input low - 0.8 \Y
ViH Voltage input high 2.0 - \%
Vi PECL clock voltage input low 16 \Y
Vin PECL clock voltage input high 2.4 \%
VpIErE Input differential voltage (PECL inputs) 0.8 \%
VoL Voltage output low loL =8 mA - 0.2 0.5 \Y
VoH Voltage output high lop =-8 mMA 2.4 - \Y
lec Ve input current 1 35 mA
Ipp VDD input current 35 mA

AC Characteristics

-83 -100

Symbol Parameter Min Typ Max Min Typ Max | Unit
tco,upA Clock to output for processor and 1/O ports [ 5.4 5.4 ns
tvo,upa Clock to output for processor and I/O ports 0.5 0.5 ns
tcom Clock to output for memory port 6 6 ns
tvom Clock to output valid for memory port TBD TBD ns
tsp Input setup time for processor and 1/O ports 2.0 2.0 ns
tsm Input setup time for memory port 4.0 4.0 ns
thp Input hold time for processor and I/O ports 0.5 0.5 ns
thm Input hold time for memory port 2.0 2.0 ns
teycLe Clock cycle time 12 10 ns
twi Clock minimum low width 54 4.4 ns
twH Clock minimum high width 54 4.4 ns

1. Note: tcq is specified with a 50 pF loading. This timing improves with a 3.1 nS with a 25 pF loading.

AC Characteristics - Clock Signal

-83 -100
Symbol Parameter Min Typ Max Min Typ Max | Unit
FCLK Clock Frequency 0.1 - 83.4 0.1 - 100 | MHz
6 SUN MICROELECTRONICS July 1997
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-83 -100
Symbol Parameter Min Typ Max Min Typ Max | Unit
teycLE Clock cycle time 12 10 ns
twi Clock minimum low width 5.4 4.4 ns
twH Clock minimum high width 5.4 4.4 ns
te Clock rise/fall time 250 600 250 600 ps
July 1997 SUN MICROELECTRONICS 7
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Figure 4. Signal Timing Definition
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TIMING DIAGRAMS

MRB_CTRL _/_\ / \

swx e X mr X X X X X X X X X X X_
A[15:0] o3 X XXO0OQOOXXXXX_bi4:71
C[3:0] po X b1 X D2 X b3 X b4 X b5 X D6 X:[%

Figure 5. Basic Memory Read to I/O Ports

MRB_CTRL _/_\ /_\

swcowo W X X XX X XX XXX X
A5 <003 XXX XXX XXX KKK KX KKK KKK X DT
co 50 YD1 X5z X_0% XXXXXXXXXXOX % X5 X8 )57

Figure 6. Memory Read to 1/0 Port Controlled by MRB_CTRL

0 1 2 3 4 5 6 7 8 9 10 11

w /S
MRB_CTRL T\ S\

Bwx.omp X P X X X X X X X X X X X_

Al15:0] DI4:7

B[7:0] DO, D1 X D2, D3 X D4, D5 X D6, D7

Figure 7. Basic Memory Read to Processor

0 1 2 3 4 5 6 7 8 9 10 11

aww SN\ S\ S\
MRB_CTRL /T \ /T \
swxcmp X Mt X X X X X X X X X X X

sy ———— DB X ROOOXRRROORR ) B
B[7:0] DO, D1 XDZ,DBXSSESSSSSESSXD4,D5X D6, D7

Figure 8. Memory Read to Processor Controlled by MRB_CTRL
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Bmx.cMd X PvM X X X X X X X X X X X_

B[7:0] Do,D1 X D2, D3 X D4,D5 X D6, D7
MWB_CTRL
A[15:0] D[0:3] X D[4:7]

Figure 9. Basic Memory Write From Processor

suxcmo X M X X X X X X X X X X X

C[30] po X bi X b2 X ps8 X pa X D5 X Ds X:[D—
MWB_CTRL / \ / \
Al15:0] D[0:3] X D@7 >—

Figure 10. Basic Memory Write From I/O Ports

Bux.omp X pis X X X X X X X X X X X

B[7:0] DO, D1

C[3:0] po X D1

Figure 11. Single Transfer From Processor to I/O Port

Bwx.cvo __ X_PB_X X X X X X X X X X X_

B[7:0] Do,D1 X D2,D3 X D4,D5 X D6, D7

C[3:0] po X b1 X b2 X b3 X pa X b5 X D6 X D7 »>—

Figure 12. Block Transfer From Processor to 1/0 Port
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Bux.cup X 1ps X X X X X X X X X X X
C[3:0] D1

B[7:0] DO, D1

Figure 13. Single Transfer From I/O to Processor

swcevo  Xwes X X X X X X X X X X X
Ci3.0] po X b1 X p2 X b3 X b4 X D5 X D6 X D7
B[7:0] DO, D1 )(XXXX:X D2, D3 XXXXXX D4, D5

Figure 14. Block Transfer From 1/O to Processor

CMD TesT X 00X X_TesT X XXXX X _oLe X ioe X e X ibLe
P_BUS{7:0] b4, D5 XXXXXX D8, D7
I_BUS[3:0] DO X D2 X Da XXOOXOOO—

M_BUS[15:0] D0.1,0,1 X 02323 Xp4545 XXO0XOOOON0—

Figure 15. X_TEST Basic Timing

cMD (st XOOOOOX TesT XXX test XXX X Test X XXXX X _ioe X iote X ibe X oLe
P_BUS{7:0] D4, D5 XXXXXX D6, b7
|_BUS[3:0] D1 X D3 X D5 XXX >—
M_BUS[15:0] D0.1,01 X 02323 X_ D454 XXO0O0000000000—

Figure 16. X_TEST2 Basic Timing
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Bvux.cMp — X'reseT X_iDLe X_bLE X_ iDL X_iLe X_bLe X_iLE X_bLE X _iLE X iDLE X IDLE_ X IDLE
7.0 )OOOQQOXXXX
czo] XXOOOXXXX
ai1s0) - YXXXXOOOORKRXNX

Figure 17. RESET Basic Timing
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PACKAGE INFORMATION

48-Pin SOP Pin Assignments

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
1 |BMX_CMDO 9 |A4 17 [A10 25 |MWB_CTRL 33 |C1 41 B3
2 |[BMX_cwmbD1 10 |ono 18 |Vce 26 |MRB_CTRL 34 |GND 42 | Vpp
3 |A0 11 |A5 19 [A11 27 |C3 35 |CO 43 |
4 | GND 12 |A6 20 |A12 28 |GND 36 [B7 44 [B1
5 [A1 13 |A7 21 |enp 29 |CLK- 37 |B6 45 | GND
6 |A2 14 |A8 22 |Al13 30 |[CLK+ 38 |B5 46 |BO
7 |Vee 15 [GND 23 |Al4 31 |Vpp 39 |GND 47 | BMX_CMD2
8 A3 16 |A9 24 |Al5 32 |C2 40 |B4 48 | BMX_CMD3
Top View
N
BMX_CMDO[] 1 48 [[] BMX_CMD3
BMX_CMD1[] 2 47 [] BMX_CMD2
AO[]3 46 [ BO
GND[] 4 45 [1 GND
AL[]5 44 B1
A2[]6 43[1B2
veerl7 42 [ VDD
A3[] 8 4183
A4[]9 40[]1B4
GND [] 10 391 GND
A5[]11 38[1B5
A6[] 12 37[1B6
A7[] 13 36787
A8[] 14 35[7]CO
GND[] 15 341 GND
A9[] 16 33[C1
A10[] 17 32[]cC2
vce ] 18 31[] VDD
Al1[] 19 30[]CLK +
A12[] 20 29[ CLK -
GND[] 21 28 ] GND
Al3[] 22 27[1C3
Al4[] 23 25 [ MRB_CTRL
Al15[] 24 25 [ MWB_CTRL
July 1997 SUN MICROELECTRONICS 13
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48-Pin SOP Package Dimensions

s e
HHHHHHHHHHHHHHHHHHHHHHHHﬁ

0,15 NOM/—P\
. l 1

I Ge{ge Plane J| |

O J
1080000a0000EEE0000 00000

1

Bl

1,20 MAX 0,10 MIN - (2] 0,10 |
Dimension mm
A Max 12.80
Min 12.40
Note:
1. All linear dimensions are in millimeters.
2. This drawing is subject to change without notice.
3. Body dimensions include mold flash or protrusion.
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ORDERING INFORMATION

Part Number Speed Description
STP2230SOP 83 MHz Crossbar switch for the UPA bus
STP2230SOP-100 100 MHz | Crossbar switch for the UPA bus

Documnet Part Number: 802-7955-02
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