CMOS STATIC RAM IDT71586
64K (4K x 16-BIT)

LATCHED CacheRAM™
Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

» Wide 4K x 16 Organization The IDT71586 is a fast 4K x 16 latched address CeMOS

- High-speed access static RAM designedto enhance cache memory designs. This
— Commercial: 25/35/45ns (max.) device offers improved circuit board densities over designs
— Military: 35/45/55ns (max.) using traditional RAM architectures in caches for the Intel

- Internal fast 12-bit address latch (5ns set-up and hold 80386/82385, the Chips & Technologies 82C307, and the
times) IDT79R3000 RISC CPU.

« Best fit for popular cache configurations: The IDT71586 boasts a fast address access time down to
— Intel 82385 cache controller (for 80386) 24ns (max.), a very fast 10ns (max.) Output Enable pin, and
— IDT79R3000 RISC CPU instruction & data caches short set-up and hold times (5ns max.) on the address input
— Chips & Technologies 82C307 cache controller (for latch. All of these features help the IDT71586 to make the

80386) most efficient use of CPU-local buses.

+ Fast Output Enable — 10ns {max.) Fabricated using IDT's CEMOS™ high-performance

- Separate enables for upper and lower bytes technology, the IDT71586 achieves this high throughput at a

- Packaged in 40-pin, 600 mil ceramic or plastic DIP, or typical operating power of only 300mW.
44-pin PLCC Allinputs and outputs of the IDT71586 are TTL-compatible,

« Military product compliant to MIL-STD-883, Class B and the device operates from astandard 5V supply, simplifying

systemdesign. The IDT71586 is offered in a 40 pin ceramic or
plastic DIP or a 44 pin plastic leadless chip carrier, providing
high board level packing densities.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
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TRUTH TABLE(")
Inputs Outputs
CE | WE OE | CSu | C5. | ALEN Ds-D1s Do-D7 Mode
H X X X X — Hi-Z Hi-Z Deselected, powered-down (IsB)
X X X H H — Hi-Z Hi-Z Deselected.
_ - H —_ —_ _ Hi-Z2 Hi-Z Outputs disabled
— — — - — H — — Address latch transparent
X X — — — L — — Address latch closed
L L X L H H DATAIN Hi-Z Write to upper byte of current address
L L X L H L DATAIN Hi-Z Write to upper byte of latched address
L L X H L H Hi-Z DATAIN Write to lower byte of current address
L L X H L L Hi-Z DATAIN Write to lower byte of latched address
L L X L L H DATAIN DATAIN Write to both bytes of current address (Word Write)
L L X L L L DATAIN DATAIN Write to both bytes of latched address (Word Write)
L H L L H H DATAouT Hi-Z Read upper byte of current address
L H L L H L DATAout Hi-Z Read upper byte of latched address
L H L H L H Hi-Z DATAouT | Read lower byte of current address
L H L H L L Hi-Z DATAouT | Read lower byte of latched address
L H L L L H DATAout | DATAoUT | Read both bytes of current address (Word Read)
L H L L L L DATAout | DATAouT | Read both bytes of latched address (Word Read)
NOTE: 2990 tol 01
1. H=HIGH
L=LOW
X = Don't Care
— = Unrelated
Hi-Z = High Impedance
515 —2 2
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IDT71586

CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

CAPACITANCE (TA = +25°C, f = 1.0MHz2)

Ao—11 Address Inputs Symbol Parameter(" Conditions | Max.| Unit
Do-15 Data Input/Output CiN Input Capacitance VIN = OV 12 | pF
CE Chip Enable/Power Down Crvo VO Capacitance Vout = 0V 12 | pF
CSu Upper Byte Select NOTE: 2990 161 04
— 1. This parameter is determined by device characterization, but is not
CSL Lower Byte Select production tested.
WE Write Enable
B Output Enable RECOMMENDED OPERATING
ALEN Address Latch Enable TEMPERATURE AND SUPPLY VOLTAGE
GND Ground Grade Ambient Temperature| GND Vee
” y %
Voo Power Military 55°C to +125°C ov 5V + 10%
2000 tbl 02 Commercial 0°C to +70°C oV 5V 10%
ABSOLUTE MAXIMUM RATINGS!" 205010105
Symbol Rating Value uni| RECOMMENDED DC OPERATING
VTERM | Terminal Voltage with -0.51t0 +7.0 \ CONDITIONS
Respect to GND Symbol Parameter Min. | Typ. ]| Max. | Unit
TA Operating Temperature -55t0 +125 °C vce Supply Voltage 45 5.0 5.5 \
TBIAS Temperature Under Bias -65 to +135 °C GND Supply Voltage 0 0 0 \
TsTG Storage Temperature -65 to +150 °C VIH Input High Voltage 2.2 — 6.0 Y
PT Power Dissipation Plastic 1.5 w ViL Input Low Voltage 0s5M{ — 0.8 v
Hermetic 2.0 w NOTE: 2990 101 06
louT DC Output Current 50 mA 1. VIL (min.) = -3.0V for pulse width less than 20ns.
NOTE: 2990 tbl 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress SPEED SELECTION
rating _only and funclionalpgerationlof the device' at these or any othgr IDT79R3000 80386 SUGGESTED
conditions above those indicated in the operational sections of this SPEED SPEED IDT71586
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. — 18MHZ 71586555
12MHz 20MHz 71586545
16MHz 25MHz 71586835
20-25MHz 33MHz 71586825
2990 1ol 12
DC ELECTRICAL CHARACTERISTICS
Vce =50V £ 10%
Symbol Parameter Test Conditions Min. Max. Unit
L] Input Leakage Current Vce = 5.5V, VIN = 0V to Vce — 10 HA
[io| Output Leakage Current| CS = ViH, VOUT = OV to Vcc, — 10 HA
Ve = Max.
VoL Output Low Voltage loL = 6mA, Vce = Min. — 0.4 '
(Do—D15) loL = 8mA, Vce = Min. — 0.5
VOoH Output High Voltage loL = -4mA, Vece = Min. 2.4 — \
2990 tbl 07
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iDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vcc = 5.0V + 10%, VLC = 0.2V, VHC = Vce - 0.2v)

71586525 71586S35 71586545 71586S55
Symbol Parameter Com’l.| Mil. [Com’l.| Mil. | Com’l.| Mil. |Com'l.| Mil. | Unit
lcc  |Operating Power Supply Current 130 — 130 150 130 150 — 150 | mA
CE = VI, Outputs Open, Vcc = Max., f = 0
lcc2  |Dynamic Operating Current 240 —_ 240 290 240 290 —_ 290 | mA
CE = ViL, Outputs Open, Vcc = Max., f = fMax(@
Is Standby Power Supply Current (TTL Level Inputs) 70 —_ 70 70 70 70 — 70 mA
CE 2 VIH, Outputs Open, Vcc = Max., f = fmaxt?
IsB1  |Fult Standby Power Supply Current (CMOS Level lnfuts) 15 — 15 20 15 20 — 20 mA
CE>VHc, VINSVLC or VIN2VHC, Vec= Max., f = 069
NOTES: 2990 tbi 08
1. All values are maximum guaranteed values.
2. Att=fmax, address and data inputs are cycling at the maximum frequency of read cycles of 1/tac. f = 0 means no input lines change.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figures 1 and 2
2990 thi 09
+5V +5V
604Q 604Q
DATAouT DATAouTt
255Q 30pF* 255Q 5pF*
2990 drw 04 2990 drw 05
Figure 1. Output Load Figure 2. Output Load
(for 101z, tBHZ, tCHZ, toLZ, tBLZ, tCLZ, twHZ, and tow)
*Includes scope and jig.
515 — 4 4
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

515 -5

CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

IDT71586
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

515~ {g

CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

IDT71586
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

IDT71586
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IDT71586

CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc =5.0V + 10%, All Temperature Ranges)

715865251 | 71586535 | 71586545 | 71586555

Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max.| Min. [ Max. | Unit
Read Cycle

tRC Read Cycle Time 25 _ 35 — 45 — 55 — ns
1cH ALEN High Time® 10 | — 10 — 12 | — 15 | — ns
tcL ALEN Low Time® 10| — 10| —| 12| —| 15| —/|ns
tas Address Latch Set-Up Time 5 — 5 — — 5 — ns
tAH Address Latch Hold Time 4 — 5 — — 5 — ns
taa Address Access Time(® — 24 — 35 — 45 - 55 ns
tACE Chip Enable Access Time'® — 25 - 35 — | 45 — 55 ns
taB Upper/Lower Byte Chip Select Access Time — 13 — 15 —_ 20 _ 25 ns
10E Output Enable to Output Valid — 10 — 13 — 15 — 18 ns
tcLz Chip Enable to Output in Low 223 3 — 3 — 3 - 3 — ns
tBLZ Upper/Lower Byte Chip Select to Output in Low Z2¥ 3 — 3 — 3 — 3 —_ ns
toLz Output Enable to Output in Low 223 2 — 2 — 2 — 2 — ns
tcHz Chip Disable to Output in High Z23) — | 2 | — 5| — [ 3] — 1| 35 ns
tBHZ Upper/Lower Byte Chip Select to Output in High (23 — 20 — 25 — 30 — 35 ns
toHz Output Disable to Output in High 22 — 4 — 9 — | 13] — | 15| ns
toH Output Hold from Address Change!* 3 — 3 — 3 — 3 — ns
tPu Chip Select to Power Up Time!® 0 — (] — 0 — 0 — ns
tPD Chip Select to Power Down Time® — 25 — 35 — 45 — 55 ns

NOTES: 2990 tol 10

1. 0°to +70°C temperature range only.

2. Transition is measured +200mV from low or high impedance voltage with load (Figures 182).

3. This parameter is guaranteed, but not tested..

4. This measurement depends on the combination of ALEN high plus an address change. This combination may either happen at the rising edge of ALEN,
or during an address change after ALEN has become high.

5. -55°C to +125°C temperature range only.

515§
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE("

tRC
tcH tcL
ALEN ) 4 \ / \
[ tAS —] tAH
ADDRESS )( Valid Address 1 Valid Address 2
toE tOHZ (4) —»f
_\‘—t oHz! —f
CANNNNNNAY _
s (vl —
E \ tpu teo
. o ‘?‘3 tgHz(¥
C3Su tBLZ \* —»
or
cSL \
e 1pa® e
DATAOUT X Valid Data 1 Valid Datq 2 )——-
fcc
Vee Supply = —————————— 4 \
Currentiss / N
2990 drw 09

NOTES:

1.
2.

3.

WE is high throughout a read cycle.

The parameter taais measured either from the first low to high transition of ALEN after the read address has become valid, or from the stabilization of the
read address during the period when ALEN is high, whichever occurs last.

The parameter toH is measured either from the first low to high transition of ALEN after an address change, or from an address change during the period
when ALEN is high, whichever occurs first.

. Transition is measured +200mV from steady state with a 5pF load (including scope and jig).

1515 -9 9
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc =5.0V + 10%, All Temperature Ranges)

71586525("| 71586535 | 71586545 | 715865551
Symbol Parameter Min. | Max.| Min. | Max.| Min. l Max. | Min. I Max. | Unit
Write Cycle
twe Write Cycle Time 25 — 35 — 45 —_ 55 —_ ns
tcH ALEN High Time 10 — 10 — 12 — 15 — ns
tcL ALEN Low Time 10 — 10 — 12 —_ 15 —_ ns
tAS Address Latch Set-up Time 5 — 5 — 5 — 5 — ns
tAH Address Latch Hoid Time 4 — 5 — 5 — 5 —_ ns
tAW Address Valid to End of Write!® 5 | —| 3 | —| 45 [ — | 55 | — | ns
tasw | Address Set-Up Time® 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 17 — 25 — 30 — 40 —_ ns
tcw Chip Enable to End of Write 20 — 25 — 30 — 40 —_ ns
tBwW Upper/Lower Byte Chip Select to End of Write 20 — 25 - 30 — 40 —_ ns
tWR Write Recovery Time® 0 —_ (o] — 0 —_ 0 — ns
twHz | Write to Output in High Z® — 13| — 15| — | 20 — | 25 ns
tow Data Set-Up Time 11 — 13 — 15 —_ 18 —_ ns
tDH Data Hold from Write Time ) — o] — 0 — 0 — ns
tow Output Active from End of Write!? 5 — 5 — 5 — 5 — ns
NOTES: 2990 bl 11

1. 0°to +70°C temperature range only.

2. Transition is measured +200mV from low or high impedance voltage with load (Figures 1&2). This parameter is guaranteed, but not tested.

3. This measurement depends on the combination of ALEN high plus an address change. This combination may either happen at the rising edge of ALEN,
of during an address change after ALEN has become high.

4. -55°C to +125°C temperature range only.

515-]Q 10
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 2

twe
tcH tc
4 \ / \
ALEN \ /
e tAS —— & tAH

ADDRESS X Valid Address

S _ LTI T T T 77

CE \ /
N_
s taw(4)
U —_—
_or N /
CS.
tAswi(4) twp(?) twr(®
WE \ 4
WE \ /
twHz(® tow(®
DATAour (5) (5)
tow tDH
DATAIN Valid Input Data

2890 drw 10

NOTES:

1.
2.
3.

4.

n

WE, CE or both CSu and CSL must be inactive during all address transitions.

A write occurs during the overlap (taw, tcw or twe) of a low CSuor CS., alow TE and a low WE.

The parameter twR is measured from the earlier of CSu, CSL, CE, or WE going high either to the firstlow to high transition of ALEN after an address change,
or to an address change during the period when ALEN is high, whichever occurs first.

The parameters tasw and taw are measured either from the first low to high transition of ALEN after the write address has become valid, or from the
stabilization of the valid write address during the period when ALEN is high, whichever occurs first.

. During this period, I/O pins are in the output state, and xinput signals must not be applied.
. This transition is measured +200mV from steady state with a 5pF load (including scope and jig).
. ItOE is low during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz +tow) to allow the |/O drivers to turn off and data

to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be
as short as the spectified twp.

515 — ] 11
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CE CONTROLLED TIMING)(": 2

twe
tcH tcL
ALEN / \ / \
le—tas ——J tAH
ADDRESS )( Valid Address
CE tcw
\ 4
\ /|

=5, taw(®)
&Sy ——

or /
CSL \

tAsw(®) twr®
WE \ /
tow tDH
DATAIN Valid Input Data

2990 drw 11

TIMING WAVEFORM OF WRITE CYCLE NO.3 (CSu or CSL CONTROLLED TIMING)("> 2

twe
tcH teL
ALEN ( X / \
tAS tAH o
ADDRESS X Valid Address
CE —
\ /
taw(4)
&S, tBw
U —
_or \ /,
CS_L
tasw(4) twr®
WE ﬁ\ /
tow tDH
DATAIN Valid Input Data

2990 drw 12

NOTES:

1. WE, CE or both CSu and CSL must be high during all address transitions.

2. A write occurs during the overlap (8w, tcw or twe) of a low CSu or CSL, a low CE and a low WE.

3. The parameter twr is measured from the earlier of CSu, CSL, CE, or WE going high either to the firstlow to high transition of ALEN after an address change,
or to an address change during the period when ALEN is high, whichever occurs first.

4. The parameters tasw and taw are measured either from the first low to high transition of ALEN after the write address has become valid, or from the
stabilization of the valid write address during the period when ALEN is high, whichever occurs first.

515+ )2, 12
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IDT71586
CMOS STATIC RAM 64K (4K x 16-BIT) LATCHED CacheRAM™ MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XXXXX X XX X X
Device Power Speed Package Process/
Type Temperature
Range
Blank  Commercial (0°C to +70°C)
B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B
D Ceramic DIP
P Plastic DIP
J Plastic Leaded Chip Carrier
25 Commercial Only
35 Com’l. & Mil. .
45 Com'l. & Mil. Speed in Nanoseconds
55 Military Only
| 8 Standard Power

71586 Latched CacheRAM
2990 drw 13
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