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83130 810ck Diagram
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Featuresof the 83130

- mu I t 1P I 1e r

- dlVlde / square root

* 10KH, Ｑ Ｐ Ｐ ｾ ｈ Ｌ or TTL I/O

* Compatible with the 83110/83120

* IEEE, DEC, and integer arithmetic

* 32- and 54-bit operands

* three 54-bit ports - 2 in, 1 out
with programmable ｰ ｡ ｲ ｩ ｴ ｾ checking

* unpipel ined operation at 50 MHz

* pipel ined operation at 100 MHz

* three paral lei functional blocks

operate ｳ ｩ ｭ ｵ ｬ ｴ ｡ ｮ ･ ｯ ｵ ｳ ｬ ｾ Ｚ

- ALU

T(63..0) TP(7..0) FlAGS

3 ｂｕｦ｣ｾ BUfc---



ｌ｡ｾｯｵｴ ALU

- IncreasespIns to dIe area ratIo

* functional blocks are stacked and
connectedthrough the datapaths

* rectangulardie:

pOWQr, and complQxlty

add, subtract, compare, mIn, max,

absolute value, negate, ShIft,

boo leans

* Floating pOint operations:
add, subtract, compare, round, mIn,

max, absolute value, negate, scale

* Integer operations:

* COnverSiOnS between al I

floating and integer formats

* 54-bit wide datapath includes:
- rIght shIfter

- LIng adder

- left shIfter

* Integer datapathsare a
subset of floating pOint

- only rotate IS unsupported

- dQdlcated datapathswould bQ

fastQr, but would cost arQa,
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- SImplIfIes power dIstrIbutIon

* 3 ｬ｡ｾ･ｲ metal with 4, 4, and

8 um pitch

* ECL internal logiC, metal
programmable I/O

* Major ｳ ｵ ｰ ｰ ｬ ｾ buses ｳ ｵ ｰ ｰ ｬ ｾ al I

core current to control droops

* Supply widths are IR drop limited

* 200K transistors, 120K resistors

* die size: 9 mm x 18 mm

* Scalable to BIT's next generation
process
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Floating POint Alu

Floating Paint Multipl ｩ ｾ ｲ

* Floating paint multiplication
* ｉｮｴｾｧｾｲ multiplication

performance

- smaI I e r arr ay wou I d I I mIt d p

MultIply

Ymnt XmntXexp Yexp Offset

- a 64 x 64 array would be 50% larger

* cOnditional ｾ ｸ ｰ ｯ ｮ ｾ ｮ ｴ and flag
ｧ ｾ ｮ ｾ ｲ ｡ ｴ ｩ ｯ ｮ

* product ｳ ｴ ｩ ｣ ｫ ｾ bits ｩ ｮ ｣ ｬ ｵ ､ ｾ ､ in
scan chain

- sIgned and unsIgned operands

- B-, 16-, and 32-blt operands

* Bit ｲ ｾ ｶ ｾ ｲ ｳ ｾ

* ful I 54 X 54 multipl ｩ ｾ ｲ ｡ ｲ ｲ ｡ ｾ

mux
MIn

Ymnt

Zmnt

Yexp Xmnt

Zexp

Xexp
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Floating POint Divide/SquareRoot

* Floating pOint diViSion and
square root

* Integer diViSion and remainder
* 64 bit integer multiply

- rgturns low 64-b1ts and ovgrflow flag

- USgS gX1st1ng d'V1dg un1t datapaths

* pseudo-combinatorial
- 200 MHz 1ntgrnal osc, I lator (synchron,zgd

at thg start of Opgrat10nS)

* floating pOint overflow and
underflow flags are avai lable
qUickly - I imiting the costs of
implementing precise exceptions

D1V1dg

Testing

* 277 pins at 100 MHz
* single clock controls many

registers

* extra hardware was added to
overcome the testing
difficulties

* internal feedback is limited
* al I user viSible registers

are scanned
- 1ntgrnals of thg psgudo-comb1nator,al

d,v/sqrt block arg not scanngd

* internal test pOints are
scanned, e.g. multiplier
product sticky bitSYmntXmnt

5quarg root

ygXP Offsgt
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Conclusion

* the 83130 lS the world's

fastest IEEE float1ng p01nt

ar1thmet1cprocessor

- 200 MFlops pgak

- 2.4 GBytg/s data bandwldth

* sU1tabie for vector or

scalar use

* des1gned for testabill tyT5M

Normal Clock1ng

5M
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- 320 MHz clock rgqulrgS 80 MHz lnputs

- slnglg stgpplng and spggd tgstlng

Test Mode Features

* four separateclocks al low

each of the on chip reg1sters

to be clocked independently

* data can be clocked through the

part independentof the speed

at which it lS presented

* d i v/sqrt osc1 I Iator can be

driven by four pins

Test Mode Clock1ng
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