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B5210

Preliminary BIT SPARC Register File

B FEATURES

B 8 ns worst case clocked read/write cycle time

| True multiport architecture, all ports can be active concurrently

¥ Five independently addressable ports:
* Two read ports
* Two write ports
* One read/write bidirectional port

® Choice of latch or edge-triggered registers for read addresses
and data

B Transparent latches permit flowthrough read operations

B Separate read and write clocks permit asynchronous
operations

B Write-through in one cycle

m |ndividual write and output enables for easy cascading

W Provision for double precision operations from adjacent
addresses

u Self-timed write pulse eases clock skew problems

® 168-lead pin grid array package

B ECL 10KH compatible

B 7 watts nominal power dissipation

H BLOCK DIAGRAM

DESCRIPTION

The B5210 is a high speed 1152-bit register file fabricated with BIT's
high speed bipotar technology. The device is organized as 64, 18-bit
words, and is intended for use with the B5100 BIT SPARC Floating
Point Controller. This five port register file has been designed to allow
Bipolar Integrated Technology's high speed data path elements to
operate at maximum rates.

Five independently addressable ports, with separate read and write
clocks permit asynchronous, concurrent access to the memory array.

The B5210 has two read ports, two write ports, and one bidirectional
read/write port. System design flexibility is enhanced with the choice of
transparent latches or edge-triggered registers for read addresses and
data. Data can be written to and read from the same word in the same
cycle to allow the result of an operation to be fed back to the inputs for
additional processing. Individual write and output enables on each port
allow multiple register files to be cascaded to form deeper memory
buffers. An additional least significant address pin is "ored” with the
least significant bit of the read, write, and read/write ports to support
double-word operand accesses. This feature is useful in transferring
double precision operands when the most significant and least
significant words are at contiguous memory locations.

A write enable pulse is internally generated after data and address
updates are clocked into the write input registers. This feature reduces
address and data setup and hold time requirements.
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H SIGNAL SUMMARY

Hl SIGNAL DESCRIPTION

Data

WDA[17..0]
WDB[17..0]
RDC[17..0]
RDD[17..0]

Input data lines for write port A.
Input data lines for write port B.
Output data lines for read port C.
Ouput data lines for read port D.

R/WDE[17..0] Bidirectional data lines for read/write

Address
AA[5..0]
AB[5..0]
AC[5..0]
AD[5..0)
AE[5..0]
AWO

ARO

AR/WO
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port E.

Address lines for write port A.
Address lines for write port B.
Address lines for read port C.
Address lines for read port D.
Address lines for read/write port E.

Additional pin logically ‘ored’ to the LSB's
of the write addresses on write only ports
(A and B).

Additional pin logically 'ored' to the LSB's
of the read addresses on read only ports
(C and D).

Additional pin logically ‘ored' to the LSB
of the read/write address for the bi-
directional port (E).

Clocks
CK1

CK2

CK3

CK4

CK5
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Clock for write ports A and B. Addresses and
data are entered into the registers and the
write pulse is generated on the rising edge of
the clock.

Clock/enable for ports C and D. Read address-
es are entered into the registers on the rising
edge of the clock. When configured as a latch
the read address enable is active low.

Clock/enable for read/write port E. The write
address and write data are entered into the
registers and the write pulse is generated on
the rising edge of the clock. The read address
is entered into the register on the rising edge of
the clock. When configured as a latch the read
address enable is active low.

Clock/enable for ports C and D read data
registers/latches. Read data is entered into the
register on the rising edge of the clock. When
configured as a latch the read data enable is
active high.

Clock/enable for port E's read data registers/
latches. Read data is entered into the registers
on the rising edge of the clock. When config-
ured as a latch the read data enable is active
high.



RAR/L

BIT SPARC Register File

Control

Read address register/latch mode control. The
read address registers are configured as
transparent latches when RAR/L is low. The
read address registers are configured as rising
edge triggered flip-flops when RAR/L is high.

Read data register/latch mode control. The
read data registers are configured as
transparent latches when RDR/L is low. The
read data registers are configured as rising
edge triggered flip-flops when RDRI/L is high.

Write enable for port A. A write pulse is
generated for port A only when WENAO and
WENA1 are both low during the rising edge of
CKi1.

Write enable for port A. A write pulse is
generated for port A only when WENAO and
WENAT1 are both low during the rising edge of
CKi1.

Write enable for port B. A write pulse is
generated for port B only when WENBO and
WENB1 are both low during the rising edge of
CK1.

Write enable for port B. A write pulse is
generated for port B only when WENBO and
WENB1 are both low during the rising edge of
CK1.

RDR/L

WENAQ

WENA1

WENBO

WENB1

B FUNCTIONAL DESCRIPTION

Read Cycle

The B5210 provides user configurable latches (RAR/L
= RDR/L = 0) or edge triggered registers (RAR/L =
RDRI/L = 1) on address inputs and data outputs for each
read port. CK2 clocks addresses into the input
registers/latches for read ports C and D, while CK4
clocks data into the output registers/latches for ports C
and D. CK3 clocks read addresses into the input
register/latch for the bidirectional E port, while CK5
clocks data into the output register/latch for port E.

When RAR/L and RDR/L are low, the register file is in
latch mode and the address and data latches can be
used as a master/slave pair. in this case, the read
address and data clocks will typically be tied together
externally.

Write Cycle

The B5210 provides rising edge triggered registers on
data and address ports. CK1 clocks addresses and data
into the input register for write ports A and B. Write
addresses and data are clocked into port E with CK3.

This Materi al
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WENEOQO Write enable for port E. A write pulse is
generated for port E only when WENEO and
R/WENE are both low during the rising edge
of CK3

R/WENE Read/write control for port E. A write pulse is
generated for port E only when WENEOQ and
R/WENE are both low during the rising edge
of CK3. The outputs of port E are all low when
R/WENE is low.

RENC Output enable for port C. The outputs ofport
C are all low when RENC is high.

REND Qutput enable for port D. The outputs of port
D are all low when REND is high

RENE Output enable for port E. The outputs of port
E are all low when RENE is high.

Power

VCCH1 Most positive power supply voitage to the
internal circuitry. Usually ground.

VvCC2 Most positive power supply voltage to the
output circuitry. Usually ground.

VEE Most negative supply voltage.

A write cycle will be initiated only if WENX[1..0] is low.
WENX]1..0] is internally latched on the rising edge of the
write clock (CK1, CK3). The cycle will be completed on
the falling edge of the write clock. Write through cycles
are possible in which new data is written to and read from
the same address at the same time. This allows the resuit
of a computation to be "written through” the register file to
the input read data register/latch. The read cycle is
extended during these cycles. See the read cycle timing
diagrams for additional information.

Concurrent write operations to the same address produce
indeterminate  results. However, concurrent write
operations to different addresses will produce correct
results.

Output Enables

The read port data lines are designed to drive 50Q
transmission lines terminated to -2 volts. When disabled
by RENC, REND, RENE or R/WENE, the outputs are low.
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Absolute Maximum Ratings

Permanent damage may occur if any one absolute maximum rating is exceeded. Functional operation is not
implied and device reliability may be impaired by exposure to higher than Recommended Operating and Test
Conditions for extended periods of time.

Supply Voltage Vee -7.0t00 -7.0t00 Vdac
input Voltage Vin Vge 100 Vge 100 Vdc
Output Source Current
Continuous loc 30 30 MA4e
Surge los 100 100 MA4e
Max Storage Temperature Tet 125 150 . °c
Max Junction Temperature Tj 125 225 ‘c

Recommended Operating and Test Conditions
The following environmental conditions pertain to guaranteed DC and Switching characteristics. These
conditions should not be exceded during normal operation.

Supply Voltage Vee -5.46 -5.20 -4.94 Vde

Junction Temperature Tio' 15 111 °c

Output Termination Ry 50 Q
10 -2.0V 4,

Note 1: Worst case junction temperature specified for worst case lgg.

DC Characteristics

Supply Current
Input Current High
Input Capacitance

Input Voltage Low Vil -1.48 -1.48 -1.45 Vdc
Output Voltage High Voh -1.02 -0.98 -0.92 Vdc
Output Voltage Low Vol -1.63 -1.63 -1.60 Vdc

This Material Copyrighted By Its Respective Manufacturer
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Switching Characteristics

Setup Time

Ports A, B

Ports C, D

Port E (Write data)
Port E (All else)

Hold Time

Ports A, B
Ports C, D
Pont E

Pulse Duration High
Pulse Duration Low

Read Cycle - Register to Register
Register to Register Hold Time

Registered Address to Registered Data Time

Read Cycle - Register to Latch
Latch to Register Hold Time

Registered Address to Latched Data Time
Registered Address to Data Access Time

Read Cycle - Latch to Register
Register to Latch Hold Time

Latched Address to Registered Data Time
Address to Registered Data Time

Read Cycle - Latch to Latch
Latch to Latch Hold Time

Latched Address to Latched Data Time
Address to Latched Data Time
Address to Data Access Time
Latched Address to Data Access Time

trrh
rra

tirh
trla
trda

trlh
Yra
tdra

Uih
Wia
tyia
ldda
lida

g A
tnooo

QU |
oNno

4.0

0.0

0.0

0.0

0.0

8.0

8.0
10.0

8.0
8.0

8.0
8.0
10.0
10.0

ns
ns
ns

ns
ns

ns
ns

ns
ns
ns

ns
ns
ns

ns
ns
ns
ns
ns
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Switching Characteristics (Cont'd)

Write Cycle
Write Cycle Time twe 8.0 ns
Output Timing
Register Output Delay trod 1.0 6.5 ns
Latch Output Delay tiod 1.0 6.5 ns
Output Disable Time tdao 0 6.5 ns
Output Enable Time teno 0 6.5 ns
Write Through Cycle
Clocked Write Through Time twica 10.0 ns
Write Through Access Time twia 13.0 ns
Write Through Hold Time twih 0.0 ns

This Material Copyrighted By Its Respective Manufacturer
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H TIMING DIAGRAMS

READ CYCLE PORTSC, D, AND E1

REGISTER TO REGISTER (RAR/L = RDR/L = 1)

WRITE2 |
ADDRESS DX VALID XX M VALID X »
CK1, CK3 —

|
READ
ADDRESS VALID ~ M@ VALID X

ts-’ L.t ‘—trrh

CK2, CK3 /

Lt
INTERNAL
READ DATA D VALID XX

tl’l’a
t

e tog
READ DATA VALID X

REGISTER TO LATCH (RAR/L = 1, RDRIL = 0)
WRITE2 L
aoDREss DL VALID X M VALID D
/—'\ ~—twtn
CK1, CK3 —
|
READ
ADDRESS VALID S VALID Y
- tS - <—tlrh
CK2, CK3 /
INTERNAL
READ DATA D VALID XK
i trla
wtca
CK4, CK5 Aty N
tiod
READ DATA Y vaLD X
trda
L

NOTE 1: RWENE MUST BE HIGH FOR VALID READ CYCLE ON PORTE NOTE 2: WRITE ADDRESS FOR WRITE THROUGH CYCLE
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READ CYCLE PORTS C, D, AND E1

LATCH TO REGISTER (RAR/L = 0, RDR/L = 1)
WRITE?2 L
ADDRESS M VALID X MW VALID X
— N
CK1, CK3 — |
READ ;l( '
ADDRESS VALID S VALID Y
el t —th ——t —
CK2, CK3 *_/
I tlra
INTERNAL
READ DATA : XVALID X
dra -~
twica /——*
CK4, CK5 A—ten—]
L tog
READ DATA VALID
LATCH TO LATCH (RAR/L = RDRI/L = 0)
WRITE2 I
aDDRESs  DXVYALID X W VALID X
Lt
CK1, CK3 — N\
READ J(VAIL,D S VALID
ADDRESS X
<t~ th tih—|—to—|
. {4
tia
INTERNAL
READ DATA X VALID XX
i L™
wica
CK4, CK5 —tn —N\
Yod
READ DATA Y vALD Y
. tdda
ida t
NOTE 1: R/WENE MUST BE HIGH FOR VALID READ CYCLE ON PORT E NOTE 2: WRITE ADDRESS FO:{VWRITE THROUGH CYCLE

This Materi al
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WRITE CYCLE PORTSC, D, AND E3

B5210

WRITE N
ENABLE N /
WRITE Y
ADDRESS X VALID X VALID
WRITE
1
DATA X VALD X X VALID
Lt |t —
/—‘{ﬁl t y—
CK1, CK3 ch —— —
tW(:
NOTE 3: R/WENE MUST BE LOW FOR VALID WRITE CYCLE ON PORT E
OUTPUT ENABLE
RENC, REND, RENE I 4 AN
R/WENE ——— L,
N /
e thao— —tono
RDC, RDD, RWDE VALID J/ VALID
| |

NOTE:  tg may include trg, tys, and/or tryeg
th, may include tyy,, tyh andfor tryh,

This Material Copyrighted By Its Respective Manufacturer
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
vcetl | veer | veca | veE Vvee | Roci2 | veect | veer | veca | Rrobt | vectr | veetr | vece | VEE | vect VEE | RDD17
RARL | Roca | RDcs | Roc7 | RDCe | RDC11 | RDC14 | RDC16 | RDDO § ROD2 | RDDs | RDDé | RDD8 | RDD10 | RDD12 | RDD13 | AWO
vecz | Roco | Rocs | Rbcs | Rocs | RDc1o | RDC13 | RDC15 | RDC17 | RDD3 | ROD4 | RDD7 | RDDS | RDD11 | RDD14 | RDD16 | VCC2

CK1 RDC1 | RDC2 RDD15 | ARWO | WENAT

Five Port Register Fil

CK4 CK2 | RDRL ‘II \/698 PO. r P g AI S;e r ile WENAD | WENBO | WENB1
CK5 RENC | ARO In N0 Ut WENEO | RWENE | AE5
AD5 | REND | ck3 AE4 AE3 AE2
AD3 AD4 | RENE AE1 AEO ABS5
ADO AD2 AD1 AB2 AB3 AB4

B5210

ACS5 AC4 AC3 B OTTO M AAS ABO AB1
AC2 AC1 ACO V I EW AA2 AA3 AA4
wDB17 | wpbB16 | wDB1S WDA16 | AAC AAt

wpB14 | wpB13 | woB12 WDA14 | WDA15 | wDA17

wpB10 | woB11 | wpss wDA10 | WDA11 | wDA13

wDBs | wos7 | wpBs | wpB2 | RRWDE1 | RWDE3] R'WDEG | R/WDES | R/WDE11 wwoenl n/wos15| RWDE17] WDA1 | WDA3 | wDA8 | wDAt2 | wDA9
wpss | woss | woss | woso | RwDEo| RWDE4 | RWDE7| RWDES | R/'WDE10{ RWDE 12 AVWDE 14| RWDE16] WDAO | WDA2 | WDAe | WDA7 | vCCi
vcct | veer | wost | vec2 | VEE | RwpDE2] RWDES| VEE | vcctr | vect | vecz | VEE | vect | vecz | WDA4 | WDAs | vcei
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Copyrighted By Its Respective Manufacturer




BIT SPARC Register File

B5210

l PACKAGING DRAWING

AND DIMENSIONS

B ORDERING INFORMATION
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Packaging Option/
Screening Option:

Blank —

S —

Standard heatsink
attached.

No heatsink attached;
refer to MKTG-TO0O02 for
thermal guidelines.
Standard heatsink
attached with Burn-in.
No heatsink attached
with Burn-in; refer to
MKTG-T002 for thermal
guidelines.

Device Number
B5210 — BIT SPARC Register File
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SALES OFFICES

: Northwest Sales Office:
12930D Saratoga Ave.
Saratoga, CA 95070
(408) 996-2060

Southwest Sales Office:
575 Anton Blvd., 3rd Floor
Costa Mesa, CA 92626
(714) 432-6396

Northeast Sales Office:
50 Mall Road, Suite #201
Burlington, MA 01803
(617) 229-1510

Southeast Sales Office:
214 Parkway 575
Woodstock, GA 30180
(404) 591-2285
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1050 N.W. Compton Drive
Beaverton, OR 97006
(503) 629-5490

The information in this document has been carefully checked and Is betieved to be accurate. BIT does not assume any respensibility for its use, nor for any infringernents of patents or rights of third parties
which may result from its use. No circuit patents rights are implied. BIT reserves the right to make changes to the specifications in order to improve design or performance characteristics.
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