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RISC CPU PROCESSOR .  PRELIMINARY .
o~ , - - IDT 79R2000A
Integrated Technology, Inc. T-49 ;/7 -3 Z
~ FEATURES: & Optimizing Compllers available include: C FORTRAN,

‘o Full 32-bit Operation—Thirty-two 32 bit regIsters and all
instructions and addresses are 32-bit.

e Efficient plpelining—The CPU's 5-stage plpeline design
assists in obtaining an execution rate approaching one
instruction per cycle. Pipeline stalls and exceptions are
handled precissly and efficlently.

On-chip Cache Control—The R2000A provides a hIgh
bandwidth memory Interface that handles separate external
Instruction and Data Caches ranging in size from 4 to 64
Kbytes each. Both the caches are accessed dunng asingle
CPU cycle. All cache control is on-chip.

e On-Chip Memory Management Unit— A fully-associative, 64
entry Transition Lookaside Buffer (TLB) provides fast address
translation for virtual-to-physlcal memory mapping of the 4
Gigabyte virtual address space.

o Coprocessor Interface—The R2000A generates all addresses
and handles memory interface control for up to three
additional tightly coupled external processors.

CEMOS Is a trademark of Integrated Device Technology, Inc.
UNIX Is a registered trademark of AT&T.

. Pascal, PL/1, COBOL, Ada

' UNIX™ System V.3 and BSD 4.3 operatIng sysIems s
suppoerted. L

e High-speed CEMOS™ technology

e PIn, function and software compatible with the MIPS Com-
puter Systems R2000A RISC CPU.

e 12.5MHz or 16.7MHz clock rate yields 10 to 13 MIPS
sustained throughput.

& Military product compliant to MIL-STD 883 Class B

DESCRIPTION

Please see the 79R3000 data sheet for complete dascrlptuon
The R3000 is a superset of the R2000A and is available In 16.7, 20,
and 25MHz clock rates. For the differences between the R2000A
and' R3000 please see the “R3000 Family Hardware User's
Manual® or the R3000 data sheet section entitled “Backward

Compatibility with 79R2000A".

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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MILITARY AND COMMERCIAL TEMPERATURE RANGES -

PIN CONFIGURATION

8 .

7:(/?'/7’32

1 .2 3 4 5 6 7 9 10 1"
| veets | adio | Adito | Adilo | veci2] Adilo | Adilo Cpbond CpCond| CpCond| Inir* Intr* Wr Reset* | VCCi0
A 6 10 Rb 14 15 ) 2 "3 2 5 Busy* .
Adilo | reser- | Adrlo | Adrlo | Adilo reser—r AdrLo [CpCond] Intr* Intr* Cp Bus reser- | Tagi2 Tag15.
B 3 ved2 7 9 12 ved3 13 1 - 1 3 Busy* | Eror* ved4 - .
Adrlo | Adilo | VCC13 | Adito | Adrlo | Gnd13 | Gnd12 | VCC11 Intr* Intr* Rd Gnd11 | Tagi3 | TagP0O | Tag18
c 0 4 . 5 8 Rk 0 4 Busy I A -

p | Daat AdéLo " Gnd0 Tag14 | Tagi7 Tag19
g | Daa | Data0 | Adrio Tagié | Tag20 | vcCo
PO 1 :

g | VCCO | Data? | Data2 Gnd10 | Tag21 | Tag23 i
G | Data4 | Data3 | Gndt~ Gnd9 | Tag22 | TagPt
y | Data | Data5 | Data8 VCC8 | Tag25 | Tag24

Data Data Data Tag28 | Tag29 | Ta 26
41 "o P ] g28 | Tag g
K Data Dafa Gnd2 Gnd8 |Tag P2 | Tag27
15 11
L | vect Data Data Acc | Tag31 | Tag3o
12 17 Typ2 )
M Data Data Data Gnd?7 Acc vcer
13 16 P2 Typ1
N | Data Data Data Gnd3 Data | Data | VCC3 | VCC4 | Gnd5 | Gnd6 | DRd |MemWr*|MemRd*| Run* TagV
14 18 19 . 24 P3
p | Data Data | reser- | Data Data | Data | reser~- | Data Clk2x | Cik2x | Dclk* IRd Wr Cp Acc
23 20 ved0 22 26 27 ved1 30 Sys Ad Syno* Typ0
q | VCC2 | Data Data Data Data | Gnd4 | Data Exc* Clk2x | Cik2x | Sys VCC5 | ICIk* DWr | VCCs
21 25 31 28 29 Phi Smp out* .
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MILITARY AND COM-M ERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS 2

MILITARY

RecommeNDED operativg. 1~ 11/ 1-32

SYMBOL RATING COMMERCIAL UNIT TEMPERATURE AND SUPPLY VOLTAGE .

Temminal Voltage . AMBIENT

Vygru | With Respectto -05t0 +7.0 |-05t0 +7.0| V GRADE TEMPERATURE GND Vee
GND Military ~55°C to +1256°C oV 5.0V + 10%

T .?g';g;’;gum Oto +70 |-58t0 +125] °c Commerclal | 0°Cto +70°C ov OV £ 5%

Tons | jomperature 5510 +125 |-6510 +135| °C .
Storage o -

Tsta Temperature 5510 +125 [-65t0 +180] °C

Vn Input Voltage (2 -05t0 +7.0 |-06t0 +70f V

NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to the device. This s a stress rat-
ing only and functional operation of the device at these or any other
conditions above those Indicated in the operational sections of this
specification Is notimplied. Exposure to absolute maximumrating con-
ditions for extended periods may affect reliability.

2, Viy minimum = 3.0V for pulse width less than 18ns. Viy should not
exceed Veg + 0.5 volis.

3. Not more than one output at a tims should be shorted. Duration of the
short should not exceed 30 seconds.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS~ "= -

COMMERCIAL TEMPERATURE RANGE (1a = -65°Cto + 125°C, Voo = +6V 2 10%) . ~

16.67 MHz

SYMEOL _ PARAMETER TEST CONDITIONS L - S I - F BT,
Vox Output HIGH Voltage Veo = Min, log = ~4mA’ 35 - 35 - \
Vou Ouiput LOW Voltage " Voo = Min., I = 4mA - 05 - 05 v
Vout Output HIGH Voltage® Voo = Min, loy = -8mA 24 - 24 - v
Vour Output LOW Voltagel4) Voo = Min,, lo ="8mA - 08 - 08 v
Vi Input HIGH Voltage(s) - 20 - 20 - v
Vi Input LOW Voltage(!) - 08 - 08 v
Vins Input HIGH Voitage(2. 5 30 = 30 - v
Vis Input LOW Voltage!(1. 2} - . 04 - . 04 v
Cwn {nput Capacitance - .10 - - 10 pF
Cour Output Capacitance - 10 - - 10 pF
Ico Operating Current Voo = Max. - 500 - 575 mA
[ Input HIGH Leakage(® Vi = Veo - 10 - 10 HA
Iy Input LOW Leakage(3) Vi = GND -10 - -10 - pA
loz Output Tri-state Leakage Vor = 24V, Vo = 0.5V -40 40 -40 40 A
DCELECTRICAL CHARACTERISTICS —MILITARY TEMPERATURE RANGE (Ta = -55°Cto + 125°C, o= +5V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Mm_"‘"s M“;I M"‘:N M“,‘J AX. UNIT
Vor Output HIGH Voltage Voo = Min., lgn = -4mA 35 | - 35 - v
Vou Output LOW Voltage Voo = Min,, lg, = 4mA - 1 05 - 05 v
Vot Output HIGH Voltage® Veg = Min., lon = ~8mA 24 - 24 - v
Vour Output LOW Voltage(® Voo = Min,, Ig, = 8mA - 08 - 08 v
VH input HIGH Voitage(s) 20 - 20 . - v
Vi input LOW Voltage(! - 08 ~ 0.8 v
Vs Input HIGH Voltage(2 8 3.0 - 3.0 - v
Viis Input LOW Voltags(!. 2} - 04 - 0.4 v
Cin Input Capacitance - 10 - 10 pF
Cout Output Capacitance - 10 - 10 pF
leo Operating Current Voo = Max. - 575 - 675 mA
iy Input HIGH Leakage!?) Vi = Veo - 10 - 10 pA
[ Input LOW Leakage(®) Vi = GND ~10 - -10 - pA
toz Qutput Tri-state Leakags Vou = 2.4V, Vg = 0.5V -40 40 -40 40 VA
NOTES:

1. Vi Min. = -3.0V for pulse width less than 15ns. V,_ should not fall below -0.5 Volts for longer periods.

2. Viys and Vs apply to Clk2xSys, Clk2xSmp, Clk2sRd, Clk2xPhi, CpBusy, and RESET*.
3. These parameters do nat apply to the clock inputs.

4. Vour and Vour apply to the bidirectional data and tag busses only. Note that Vi; and Vi also apply to these signals.

5. Vi should not be held above \s + 0.5 Volts.
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MILITARY ANDCOMMERC!IAL TEMPERATURE RANGES

) e

AC ELECTRICAL CHARACTERISTICS - = R
COMMERCIAL TEMPERATURE RANGE (1a = 0°Cto + 70°C, voc- +5v + 5%)

v

L T-49-11-32

. Cap Loty A A e
it e et B S S S i

1. All timings are referenced to 1.5V.
2. The clock parameters apply to all four 2xClocks: CIk2xSys, CIk2xSmp, Clk2xRd, and Clk2xPhi.
3. This parameter Is guaranteed by design.
4. These parameters reference timing diagrams shown In the “Hardware User's Manual®.

6. Those parameters apply only when the 79R2010A Floating Point Compression is connected to the CPU,

SYMBOL PARAMETER TEST CONDITION a2 MRz e MR uNIT
cLOCK )
TCkHigh Input Clock High Transition < &ns 18 - 1256 - - ns
TCkLow Input Clock Low Transition < 5ns 18 - | 125 - ns
tnput Clock Period 40 . 600 30 500 ns
TCKP Clk2xSys to Clk2xSmp 0 teyc/4 0 teyc/4 . ns
Clk2xSmp to Clk2xRd 0 toyc/4 0 toyo/4 ns
ClixSmp to-Clk2xPhi " teycld | 9 toyo/4 ns
i RUN OPERATION
TDEn Data Enabletd) - -25 - ~2 ns
TDDIs Data Disable(®} - -15 - -1 . ns
TOVal Data Valid Load = 285pF - 35 - 3 ns
TWiDly Write Delay Load = 25pF - 75 - ns
TDS Data Set-up 115 - 9 - ns
TRSDS Reset Pin Set-up 18 - 15 - ns
TDH Data Hold ~25 - -25 - ns
TCBS CpBusy Set-up 15 - 13 - ns
TCBH CpBusy Hold -25 - -25 - ns
TAcTy Access Type (1:0) Load = 26pF - 10 - 7 ns
TAT2 Access Typs (2) Load = 25pF - 20 ~ 17 ns
TMWr Memory Write * " Load = 25pF - 35 - 27 ns
TExe Exception Load = 25pF - 10 - 7 ns
STALL OPERATION
TSAVal Address Valid Load = 26pF - 38 - 30 ns
TSAcTy Access Type Load = 25pF - - 35 - 27 ns
- TMRdi Memory Read Initiate Load = 25pF - 35 - 27 ns
TMRdT Memoty Read Terminate Load = 26pF - 10 - 7 ns
TSd Run Terminate ’ Load = 25pF - 25 - 17 ns
TRun Run Initiate Load = 25pF - 15 - 12 ns
TSMWr Memory Write Load = 26pF - 35 - 27 ns
TSEx Exception Valid Load = 26pF - 28 - 20 ns
RESET INITIALIZATION
Trst Reset Pulse Width 6 - 6 - TckP
TrstPLL .~ |  Reset iming, Phase-lock on'® 3000 o - TekP
Trstep Reset timing, Phase-lock off @ 128 - 128 - TokP
CAPACITIVE LOAD DERATION )
. CLD Load Derate 05 258 05 2 ns/25pF
NOTES:
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IDT79R2000A RISC CPU PROCESSOR : : MILITARY AND COMMERCIAL TEMPERATURE RANGES

- T-H9-/1-32

ACELECTRICALCHARACTERISTICS ~MILITARY TEMPERATURE RANGE (A = -55°Cto + 125°C, Voo = +5V +10%)

FITIN
Ay .
A R o A

s

1
SYMBOL PARAMETER TEST CONDITION e T T }
cLocK _ s
TCkHigh | Input Clook High Transition < 6ns 18 — [ 128 - ns '
TCkiow | InputClock Low Transition < 5ns 18 - | 128 - ns 4
| Input Clock Period 40 500 | 30 500 ns i
TokP Cik2xSys to Cik@xSmp 3 o] toyc/4 0 teye/4 ns
Clk2xSmp to Clk2xRd - 0 toyc/4 [} tcyc/4 ns H
| Clk2xSmp to Clk2xPhi N 11 toye/4 9 teyc/4 ns i
RUN OPERATION .
TDEN Data Enablel? ' - 25 - -2 ns R
TDDIs Data Disablef?) - -5 | - -1 ns
Toval | DataValid Load = 26pF - 35 | - 3 ns $
TWiDly Wiite Delay Load = 26pF - 75 | - 5 ns
TS Data Set-up : 1.5 - 9 - ns 1
TRSDS Reset Pin Set-up : 18 -] 5 - ns k!
TOH Data Hold -4 [ - ns
TCBS CpBusy Set-up 15 = 13 - ns
TCBH CpBusy Hold -4 - -4 - ns
TAcTy Access Type (1:0) Load = 25pF - 10 - 7 ns
TAT2 Access Type (2) Load = 25pF - 20 - 17 ns
TMWr Memory Write Load = 25pF - 35 - 27 ns 3
TExe Exception Load = 25pF - 10 - 7 ns
o STALL OPERATION ,
TSAVal Address Valid Load = 25pF - 28 - 30 ns
TSAcTy Access Typs Load = 25pF - 35 - 27 ns
TMRdI Memory Read Initiate ~ Load = 25pF - as - 27 ns
TMRdT Memory Read Terminate Load = 25pF . - 10 - 7 ns
TSd Run Terminate ) Load = 25pF - 25 - 17 ns
TRun Run Intiate Load = 25pF - 15 - 12 ne
TSMWr Memory Write Load = 25pF - - 35 - 27 ns :
TSEx Exception Valid Load = 25pF - 28 - 20 ns
RESET INITIALIZATION )
Trst Reset Pulse Wdith 6 - 6 - TeckP
TrstPLL Reset timing, Phase-lock on® 3000 - 3000 - TckP B
Trst Reset timing, Phase-lock off 128 - 128 - TckP
CAPACITIVE LOAD DERATION :
cLD Load Derate | 05 25 | 05 2 | ns/aspF
NOTES:

1. All timings are referenced to 1.5V.

2. The clock parameters apply to all four 2xClocks: Clik2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi.

3. This parameter is guaranteed by design.

4. These parameters reference timing diagrams.shown In the “Hardware User's Manual™. .

5. Those parameters apply only when the 79R2010A Floating Point Compression is connected to the CPU.
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ORDERING INFORMATION o P 7"’,(/9— /7—32
IDT79R2000AX — _ XX G X : ’ ’

" Rev.  Speed Package  Process/ ST
: Temp. Range R
Blank  Commercial
o _| 3 Military
I ‘& 144-Pin PGA
| 12 12,5 MHz
| e 16.67 MHz
| A Revision 1.7
| 8 Revision 2.0
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