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2 x 16K x 60 DATA/INSTRUCTION IDT7MB6061
WITH RESETTABLE TAG/VALID

. CACHE MODULE FOR IDT79R3000

Integrated Device Technology, Inc. CPU (MULTIPROCESSOR)

FEATURES: DESCRIPTION:

+ High-speed 240K-Byte CMOS static RAM module con- The IDT7MB6061 is a 240K-byte high-speed CMOS static
structed to support the IDT79R3000 CPU, in a multi- RAM cache module constructed on a multilayer epoxy sub-
processor system as a complete data and instruction strate (FR-4). The data cache uses the |DT6198 (16K x 4)
cache SRAMs while the instruction cache uses both the IDT6198

« Additional data and instruction address invalidation and the IDT6178 (4K x 4) Resettable SRAMSs; both cache
latches on-board to facilitate use in a multi-processor sharing the 60-bit data bus.
systemn Both cache also have a set of IDT74FCT373 latches to

« RESET pin invalidates instruction cache in one operation  interface with the address bus. The data cache has an

+ Operaling frequencies to support 12MHz, 16.7MHz, additional set of lalches so each processor within the
20MHz, 25MHz and 33MHz IDT79R83000 multiprocessor system has the ability to invalidate the data

+ Available in a high density, low profile 120-pin QIP cache.

(Quad In-Line Package) The instruction cache uses the IDT6178 (4K x 4) Cache

+ Surface mounted SOs on a multilayer epoxy substrate Tag SRAMs for D36-Ds9. These bits cover the Tag and Valid

+ Multiple ground pins for maximum noise immunity bit fields. Address bits A2-A13 are used for this portion of the

= TTL compatible I/Os instruction cache (i.e. there are four words: per line in this

+ Single 5V (+10%) power supply cache). Asserting RESET will clear D3s-Dsg to zeros in a

single operation.

Alt inputs and outputs of the IDT7MB86061 are TTL-com-
PIN CONFIGURATION patible and operate from a single 5V supply. Fully asynchro-
nous circuitry is used, reqiring no clocks or refreshing for

GND | t+ 81 GND GND 120 60| Vcc .
Do|2 g Dv Dss 119 59 | Dso Operation.
D23 63 D3 Dss 118 58 | Ds7
Da| 4 e Ds Ds4 117 57 | Dss
__DG 5 65 D_? EZ 116 56 D_53 PIN NAMES
WE1 | 6 s OE:1 WE4 115 55 | OE4 Do-Ds9 Data Inputs/Outputs
bg; ; 2; l\;gc Ggs[; ::; 55; Sgo P1Ac-P1A1 Address Inputs
Do |9 e Dn D48 112 52| D4g P2A0-P2A11 Invalidate Address
;’1120 “? ;‘1) E::‘ ,':2220 ::; :; 5221 P1LE: Data Address Latch Enable
2 k] 2 3
PiAs [12 72 P1As P2As 109 49 | poAs P1LE2 . Instruction Address Latch Enable
P1LE1 {13 73 P1LE2 P2LEt 108 48 | GND P10E Data Address Enable
P1As |14 74 P1A7 P2As 107 47 | P2A7 B5°OE :
P1As |15 75 PlAa PoAs 106 45 | P2AS P20E Instruction Address Enable
P1A10 {16 76 P1AN P2A10 105 45 | P2An P2LE Invaiidate Data Address Latch Enable
P1As2 117 77 P1A13 P2A12 104 44 | P2A13 RESET: Data Cache Reset
10E1 |18 78
P DE|2 19 79 8:\‘30 Pz‘%i‘ :g: :: gis Er RESET2 Instruction Cache Reset
D14 |20 80 Dis D44 191 41 | D45 WE1-WEs4 Write Enables
Dis |21 81 D17 D42 300 40 | D43 OE1-OE4 Output Enables
Dis |2 52 Dig Déo 99 39| Dat
WE: |22 8 OFE: WE3 g8 44 | OF3 GND Ground
GND |24 84 GND vee o7 ar | CS2 vee Power Supply
D20 |25 g5 D2t Dss o 36| D3s 276561 01
D22 {26 8 Daa Das 95 a5 | Da7
D24 |27 87 Das Das 94 34| D3s
D26 |28 g D27 D32 o3 a3 | Das
D28 |20 8 D29 Dao ¢ 32| D&
Vee |30 vee Vec 91 31 | GND .
Qlp NOTE:
TOP VIEW 2755 drw 02 1. For module dimensions, please refer to drawing M27 in the packaging
section.
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IDT7TMBE061 2 x 16K x 60 DATA/INSTRUCTION WITH
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE
FUNCTIONAL BLOCK DIAGRAM 7—_ ‘7’5'.?3 "3 7
DATA CACHE INSTRUCTION CACHE , *
——
P2Ao-6 o l — —
FCT373 6198 FCT373 6198
P1Ao6 | AAo-6 EEE PiAos ACo-8 Dots
| LATCH _ Y| 1ekxa | LATCH _ Y| 1ekx4 |
P2OLE WE; CS1 WE3 CS2
— —1 [T PILE:] —— | '
1 OE1 STAE E3
= P10E ————
P2A7.13 l
FCTa73 6198 | Dyg.as FCTa73 6198 | pygay
P1A713| [ K1 [4—> | P1A7.13 2eal | L ) >
LATCH |7 | Y] 16K x4 LatcH |77 ] 16Kk x4
| | N { ] I | I
6198 | pag.gs 6198 | pg4s
ADo-13 —b
FCT373 l 16K x 4 FCT373 | 16Kx 4
A—BO'G Vﬁz T T ﬂms VTE4 T T
- L »
] LATCH _o‘é—l LATCH =
PILE1 ‘ 12 | Dasao [
P10OE1: AB10-13 Z%I AD213
] DO— 6178 | Dags0
. ———— &b
FCT373 Jl 6108 FCT373 Kx4
A1 &5 oy [AD12 ]
— LATCH | 16K x4 LATCH
——— RESET |
—. 2755 drw 01
6198 D4a-59
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H| 16Kx 4

I L
8.48
y
: ,
e o




INTEGRATED DEVICE JAE D WM 4825771 0007211 T EMIDT

IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH

RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE
T-4¢-33-37
RECOMMENDED DC OPERATING ABSOLUTE MAXIMUM RATINGS!"
CONDITIONS Symbol Rating Value | Unit
Symbol| Paramater Min. | Typ. | Max. | Unit| |vream | Terminal Voltage with Respect [-0.5t0+7.0 | V
vec | Supply Voltage 4.5 5 5.5 \ to GND .
GND | Supply Voltage 0 0 0 v Ta Operating Temperature 0to +70 °C
ViH Input High Voltage 2.2 - 6 Y] TBIAS Temperature Under Bias -10to +85 | °C
ViL Input Low Voltage .0.5(1 — 0.8 v TstG Storage Temperature -55t0+125 | °C
NOTE: ssmios | louT DC Output Current 50 mA

1. ViL=-3.0V for pulse width less than 20ns. NOTE: 2755“62
1. Stresses greater than those listed under ABSOLUTE 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
CAPACITANCE conditions above those indicated in the operational sections of this
(1) specification is not implied. Exposure to absolute maximum rating
Symbol Parameter Conditions | Typ. | Unit conditions for extended periods may affect reliability.
CIN(D) Input Capacitance (Data)] VIN = OV 20 pF
CiN(A) Input Capacitance VIN = OV 40 | pF RECOMMENDED OPERATING
(Addrass) TEMPERATURE AND SUPPLY VOLTAGE
CiNe) | Input Capacitance VIN = OV 50 | pF Amblent -
(OE, WE) — Grade Temperature GND Vee
CIN(C) Input Capacitance (CS) VIN = OV 100 | oF Commercial 0°C to +70°C oV 5V + 10%
CIN(C) Input Capacitance VIN = OV 30 pF - 2755 bl 65
(LE, PxOE)
Cout Output Capacitance Vout = 0V 20 oF
NOTE: 2755 bl 03

1. This parameter is guaranteed by design, but not tested.




INTEGRATED DEVICE 36E D WM 4825771 00072k2 1 MMIDT
IDT7TMB6061 2 x 16K x 60 DATA/INSTRUCTION WITH T 96 2 3 3 7
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE
AC TEST CONDITIONS SV 5V

Input Pulse Lavels GND to 3.0V
Input Rise/Fall Times 10ns 480Q 4800
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V DATAoUT DATAoUT .
Output Load See Figures 1 and 2 255Q 30pF* 255Q SpF
2755 bl 06
2755 drw 03
Figure 1. Output Load Figure 2. Quiput Load
(for toLz and tonz)
* Including scape and jig.
DC ELECTRICAL CHARACTERISTICS
(VcC =5V + 10%, TA = 0°C to +70°C)
12MHz 16.7MHz 20MHz
Symbol Parameter Test Condltions Min. | Max. | Min. | Max. | Min. | Max. | Unit
(L] Input Leakage Vee = Max., VIN = GND to Ve — 20 — 20 — 20 HA
|io| Output Leakage Vce = Max., CS = ViH, — 10 — 10 — 10 dA
Vout = GND to Vec
lcc Operating Current f =0, CS = ViL; Vce = Max., —_ 2925 —_ 2925 —-— 2925 | mA
Qutputs Open
lccz Dynamic Operating Current | Ve = Max., CS = VIL; f = fMAX, — 3850 | — 13900 | — |4150 ] mA
Outputs Open
IsB1 Full Standby Supply Current | CS 2 Vec - 0.2V, — 450 | — | 450 | — | 450 | mA
VIN2 Ve - 0.2V or< 0.2V ) )
Is Standby Power Supply Ve = Max., CS 2 VIH; f = fMaX, —_ 1300 | — 1426 | — 1575 | mA
Current Outputs Open -
VoH Output High Voltage Vee = Min., 1oH = -4mA 2.4 — 24 — 2.4 - v
Vot Output Low Voitage Vee = Min,, oL = 8mA — 0.4 — 0.4 — 0.4 v
NOTE: 27550107
1. lccy, leczin the case for all devices selected (i.e. both instruction and dala cache selected).
DC ELECTRICAL CHARACTERISTICS (Continued)
(VcC = 5V = 10%, TA = 0°C to +70°C)
25MHz 33MHz
Symbol Parameter Test Conditions Min. | Max. | Min. | Max. | Unit
L Input Leakage Vee = Max., VIN = GND to Ve — 20 — 20 HA
JiLo| Output Leakage Vee = Max., CS = ViH, Vout = GND to Vco — 10 — 10 | pA
lect Operating Current f=0, CS = ViIL; Vce = Max., Outputs Open — | 3400 — 13700 | mA
lcce Dynamic Oparating Current vce = Max., CS = ViL; f = fmax, Outputs Open — | 4675 | — | 4800 | mA
Is81 Full Standby Supply Current CS2Vee- 0.2V, VIN2 Vee - 0.2V or < 0.2V — 600 —_ 960 | mA
Is8 Standby Power Supply Current Vce = Max., CS 2 ViH; f = fmax, Outputs Open — | 1700 | — | 2000 | mA
VOoH Output High Voltage Vce = Min,, loH = -4mA 24 — 24 — v
Vou Output Low Voltage Vee = Min,, IoL = 8mA — 0.4 — 0.4 v
NOTE: 2755 11 08

t. lec, lcc2in the case for all devices selected (i.e. both instruction and data cache selected).
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IDT7MBE061 2 x 16K x 60 DATA/INSTRUCTION WITH

RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS T -46-23-2 7
(Vce = 5V £ 10%, TA = 0°C to +70°C)
12MHz 16.7MHz 20MHz 25MHz 33MHz
Symbol Parameter Min, | Max. | Min. | Max.| Min. | Max. | Min. | Max.| Min. | Max,| unit
READ CYCLE
LE Latch Enable Width 6 — 6 — 3] — ] —_ 6 — | ns
1AS Address Setup Time to LE 2 —_ 2 — 2 — 2 — 2 — | ns
tAH Address Hold Time from LE 1.5 — 1.5 —_ 1.5 — 15 —_ 1.5 — | ns
@ Address Access Time — 45 — 35 — 30 — 25 — 20 | ns
tACS Chip Select Time — |40 | — [ 3] — ]2 — | 20| — |15 ]ns
10e® | Output Enable to Output Valid — 22| = 17| — 11 — 8 | — | 5 |ns
toHz") [ Output Disable to Output in High Z 2 16 2 14 2 10 2 8 2 6 | ns
touz" Output Enable to Output in Low Z 5 — 5 — 5 —_ 5 — 5 -— f ns
WRITE CYCLE )
LE Latch Enable Width 6 — 8 — 6 — 6 — 6 — | ns
1AS Address Setup Time to LE 2 — 2 — 2 — 2 —_ 2 — | ns
tAH Address Hold Time to LE 1.5 —_ 1.5 —_ 1.5, — 1.5 —_— 1.5 — | ns
tw® | Address Valid to End of Write 40 | — | 30| — | 25 — 23 — | 20| —1]ns
tcw Chip Select to End of Write 35 — 25 — 20 — 18 — 15 — | ns
twp Write Pulse Width 30 | — |25 — ]2 | — 17 ] —[12] —1|hns
oW Data Valid to End of Write 20 - 13 — 13 — 11 — 8 | — | ns
o] Data Hold Time 0 — 0 — 0 — 0 — 0 ~ | ns
woe! | Latch Output Enable — 7 — 7 — 7 — 7 — 7 | ns
RESET CYCLE ]
tcLpw | RESET Pulse Width 40 | — 40 — | 30 — 30 — | 256 | — | ns
tclRc | RESET High to WEs Low 5 — 5 — 5 — 5 — 5 — | ns
NOTE: 2755 bl 09
1. This parameter is guaranteed by design, but not tested.
2. LE asserted.

3. OE1, OE2, OFs, OFs.
4. P10E1 and P20OE1.

8.48 §
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10T7MB6B081 2 x 16K x 60 DATA/INSTRUCTION WITH

RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMFI’ERATPRE RANGE
TIMING WAVEFORM OF READ CYCLE™" - T 9¢-22-37
ADDR X ADDR VALID >J(
tas + tAH J
iE N\
LE [ tLE N
| taa
OE \\; tomz
torz 2" e tOE T

DATAouT K X DATAVALID

__ fe tacs
Cs * /—
2755 drw 04
NOTE:

1. Assume WE is active high throughout this cycle.
2. This parameter is guaranteed by design but not tested.

TIMING WAVEFORM OF WRITE CYCLE

ADDR X ADDR VALID >JQ

tAs tAH
L \
ftLE N\
l taw
— e
WE \T\ we )
e————— oW —————# toH
DATAIN DATA VALID
— le tew
Cs VA
/]

2755 drw 05

TIMING WAVEFORM OF RESET CYCLE

le tcLPw

RESET * yd
tCLRC
WE4 / 1

2765 drw 06

8.48 6
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH

RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE
ORDERING INFORMATION T"-fé 23-3
- - 7
DT XXXX X XXX X X : )
Device Power Speed  Package Process/
Type Temperature
Range
|—| Blank Commercial (0°C to +70°C)
| K FR-4 QIP (Quad In-line Package)
12 12
18 16.7 ,
20 20 Speed in Megahertz
' 25 25
33 33
{ S Standard Power

{ 7MB6061 (2 x16K x 60) Data/Instruction Cache Module
with Resettable Instruction Tag/Valid

2755drw 03




