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HIGH SPEED IDT71321SA/LA
2K X 8 DUAL-PORT IDT71421SA/LA
STATIC RAM WITH INTERRUPTS

Features
* High-speed access ¢ MASTER IDT71321 easily expands data bus width to 16-or-
— Commercial: 20/25/35/55ns (max.) more-bits using SLAVE IDT71421

— Industrial: 55ns (max.)
¢ Low-power operation
- IDT71321/IDT714215A
Active: 325mW (typ.)
Standby: 5mW (typ.)

On-chip port arbitration logic (IDT71321 only)
BUSY output flag on IDT71321; BUSY input on IDT71421
Fully asynchronous operation from either port
Battery backup operation — 2V data retention (LA only)
TTL-compatible, single 5V +10% power supply
- IDT71321/421LA Available in 52-Pin PLCC, 64-Pin TQFP, and 64-Pin STQFP
Active: 325mW (typ.) Industrial temperature range (-40°C to +85°C) is available
Standby: 1mW (lyp.) for selected speeds
* Two INT flags for port-to-port communications
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NOTES: o
1. IDT71321 (MASTER): BUSY is open drain output and requires pullup resistor of 270Q.
IDT71421 (SLAVE): BUSY is input.
2. Open drain output: requires pullup resistor of 270Q.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts

Industrial and Commercial Temperature Ranges

Description

The IDT71321/IDT71421 are high-speed 2K x 8 Dual-Port Static
RAMs with intemal interrupt logic for interprocessor communications.
The IDT71321 is designed to be used as a stand-alone 8-bit Dual-
Port Static RAM or as a "MASTER" Dual-Port Static RAM together
with the IDT71421 "SLAVE" Dual-Port in 16-bit-or-more word width
systems. Using the IDT MASTER/SLAVE Dual-Port Static RAM ap-
proach in 16-or-more-bit memory system applications results in full
speed, error-free operation without the need for additional discrete

logic.

Both devices provide two independent ports with separate control,

Pin Configurations:23

address, and /O pins that permit independent, asynchronous access
for reads or writes to any location in memory. An automatic power
down feature, controlled by CE, permits the on chip circuitry of each
port to enter a very low standby power mode.

Fabricated using IDT's CMOS high-performance technology, these
devices typically operate on only 325mW of power. Low-power (LA)
versions offer battery backup data retention capability, with each Dual-
Port typically consuming 200uW from a 2V battery.

The IDT71321/IDT71421 devices are packaged in 52-pin PLCCs,
64-pin TQFPs, and 64-pin STQFPs.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges
Capacitance! Recommended Operating
(TA = +25°C, f= 1.0MHz) TQFP Only Temperature and Supply Voltage!':?
Symbol Parameter Conditions® | Max. [ Unit Grade Ambient GND Vee
CiN Input Capacitance VN = 3dV 9 pF Temperature
i 0 +700 + 109
Cout | Output Capacitance Vout = 3dV 10 pF Commercial 0°Cto +70°C o 5.0V + 10%
oo | Industial -40°C to +85°C ov 5.0V £ 10%
NOTES:
1. This parameter is determined by device characterization but is not production  NOTES: 291l 02
tested. . . . . 1. This is the parameter TA
2. 3dv references the interpolated capacitance when the input and output signals 5 |nqustrial temperature: for specific speeds, packages and powers contact your
switch from OV to 3V or from 3V to OV. sales office.
Absolute Maximum Ratings Recommended DC Operating
Symbol Rating Commercial Unit Conditions
& Industrial Symbol Parameter Min. | Typ. | Max | Unit
ViERM® Terminal Voltage -0.5t0 +7.0 v
with Respect Vee | Supply Voltage 45 5.0 55 \
fo GND GND | Ground 0 o | o | v
Tews Temperature -55 10 +125 °C VH | Input High Voltage 22 | — [60®] Vv
Under Bias e 9
VIL | Input Low Voltage 05" — [ o8 | Vv
Ts1G Storage 55 to +125 °C
Temperature NOTES: 2691 tol 03
lout DC Output 50 mA 1. VL (min) = -1.5V for pulse width less than 10ns.
Current 2. VTERM must not exceed Vec + 10%.
2691 tol 01
NOTES:

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 conditions
above those indicated in the operational sections of the specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. VTERM must not exceed Vce + 10% for more than 25% of the cycle time or 10ns
maximum, and is limited to < 20mA for the period of VTERM > VcC + 10%.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts

Industrial and Commercial Temperature Ranges

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range!'"*® (vcc = 5.0V + 10%)

71321X20 71321X25
71421X20 71421X25
Com'l Only Com'l Only
Symbol Parameter Test Condition Version Typ. Max, Typ. Max. | Unit
loc Dynamic Operating CEL and CEr = Vi, COM'L SA| 110 250 10 220 mA
Cumrent Outputs Open LA 110 200 110 170
(Both Ports Active) f= fuax®
IND SA — — — —
LA J— J— J— J—
Ise1 | Standby Cumrent CEL and CER = ViH COM'L SA 30 65 30 65 mA
(Both Ports - TTL f= fmax® LA 30 45 30 45
Level Inputs)
IND SA — — — —
LA J— J— J— J—
Ise2 | Standby Current CEa* = ViL and CE'g* = VH®) COM'L SA 65 165 65 150 | mA
(One Port - TTL Active Port Quiputs Open, LA 65 125 65 115
Level Inputs) =ax?
IND SA — — — —
LA N N N N
IsB3 Full Standby Current CEL and COM'L SA 1.0 15 1.0 15 mA
(Both Ports - CER 2 Vce - 0.2V, LA 0.2 5 0.2 5
CMOS Level Inputs) VIN 2 Ve - 0.2V or
VN 0.2V, f= 00 IND SA | — — — —
LA J— J— J— J—
Ise4 Full Standby Current CEa* < 0.2V and COM'L SA 60 155 60 145 mA
{One Port - CE's* > VG - 0.2v® LA | 60 115 60 105
CMOS Level Inputs) VIN2 Ve - 0.2V or VIN < 0.2V
Active Port Outputs Open, IND SA [ — — — —
f= fiax® LA | — — — —
2691 bl 0da
71321X35 71321X55
71421X35 71421X55
Com'l Only Com'l
& Ind
Symbol Parameter Test Condition Version Typ. Max. Typ. Max | Unit
lec Dynamic Operating CEL and CER = VL, COM'L SA 80 165 65 155 | mA
Current Outputs Open LA 80 120 65 10
(Both Ports Active) f= fua®
IND SA — — 65 190
LA — — 65 140
Isg1 | Standby Cument CEL and CER = VH COM'L SA 25 65 20 65 mA
(Both Ports - TTL f= fmax® LA 25 45 20 35
Level Inputs)
IND SA — — 20 65
LA — — 20 45
Iss2 | Standby Current CE'a" = VIL and CE'B* = VH® COM'L SA| 50 125 40 10 | mA
(One Port - TTIL Active Port Outputs Open, LA 50 €0 40 75
Level Inputs) i@
IND SA — — 40 125
LA — — 40 90
Ise3 | Full Standby Current CEL and COM'L SA 1.0 15 1.0 15 mA
(Both Ports - CER 2 Vce - 0.2V, LA 0.2 4 0.2 4
CMOS Level Inputs) VIN 2> Ve - 0.2V or
VN 0.2V, f= 00 IND SA| — — 1.0 30
LA — — 0.2 10
IsB4 Full Standby Current CEa" < 0.2V and COM'L SA 45 10 40 100 mA
(One Port - CEs* > Ve - 0.2v® LA | 45 85 40 70
CMOS Level Inputs) VINZVee- 0.2V or VN 0.2V
Active Port Qutputs Open, IND SA| — — 40 10
f= fuax® LA — — 40 85
NOTES: 2691 thl 0db

1. 'X'in part numbers indicates power rating (SA or LA).

2. Atf=fumax, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 14R¢, and using “AC TEST CONDITIONS” of input
levels of GND to 3V.

3. f =0 means no address or control lines change. Applies only to inputs at CMOS level standby.

4. Vce = 5V, Ta=+25°C for Typ and is not production tested. Vcc Dc = 100mA (Typ)

5. Port "A" may be either left or right port. Port "B" is opposite from port "A".

6. Industrial temperature: for other speeds, packages and powers contact your sales office.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vcc = 5.0V £ 10%)

713218A 7321LA
T1421SA T1421LA
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit
[ Input Leakage Current® Vee = 5.5V, Vin = 0V to Vee — 10 — 5 pA
(o] Output Leakage Current” CE = VH, Vour = 0V to Vcc, — 10 — 5 PA
Vee - 5.5V
VoL Output Low Voltage (VOo-IO7) loL = 4mA — 0.4 — 0.4
VoL Open Drain Oufput loL = 16mA — 0.5 — 0.5 \
Low Voltage (BUSY/INT)

VoH Oufput High Voltage loH = 4mA 24 — 24 — \
NOTE: 2691 thl 05
1. At Vec < 2.0V leakages are undefined.

Data Retention Characteristics (LA Version Only)

Symbol Parameter Test Condition Min. | Typ." Max. | Unit
VDR Vcc for Data Retention 2.0 — 0 \
lccor Data Retention Current Vee = 2.0V, CE 2 Vee - 0.2V COML — 100 1500 HA

VIN > Vee - 0.2V or VINE 0.2V IND — 100 4000 | MA
toor® Chip Deselect to Data Retention Time 0 — — ns
18 Operation Recovery Time tre® — — ns

2691 bl 06

NOTES:

1. Vee = 2V, Ta = +25°C, and is not production tested.

2. trRc = Read Cycle Time

3. This parameter is guaranteed but not production tested.

Data Retention Waveform
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges
AC Test Conditions
Input Pulse Levels GND fo 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load Figures 1,2 and 3
2691 bl 07
5V 5V
1250Q 12500
DATA out DATA ouT
758 == 30pF* 7750 — 5pF*

*100pF for 55ns versions

Figure 1. AC Output Test Load .
Figure 2. Output Test Load

(for tHz, tiz, twz, and tow)
* Including scope and jig.

5V
270Q

BUSY or INT 2691 drw 05
— 30pF*

*100pF for 55ns versions

Figure 3. BUSY and INT
AC Output Test Load
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

AC Electrical Characteristics Over the
Operating Temperature Supply Voltage Range(*4

71321X20 71321X25
71421X20 71421X25
Com'l Only Com'l Only
Symbol Parameter Min. Max. Min. Max. Unit
READ CYCLE
trRe Read Cycle Time 20 — 25 — ns
taa Address Access Time — 20 — 25 ns
tace Chip Enable Access Time — 20 — 25 ns
tacE Qutput Enable Access Time — 1 — 12 ns
ton Output Hold from Address Change 3 — 3 — ns
iz Output Low-Z Time™3 0 — 0 — ns
tz Output High-Z Time? — 10 — 10 ns
tPu Chip Enable to Power Up Time® 0 — 0 — ns
tPD Chip Disable to Power Down Time® — 20 — 25 ns
2601 tl 08a
71321X35 71321X55
71421X35 71421X55
Com'l Only Com'l
& Ind
Symbol Parameter Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 35 — 55 — ns
taa Address Access Time — 35 — 55 ns
tace Chip Enable Access Time — 35 — 55 ns
tacE Qutput Enable Access Time — 20 — 25 ns
ton Output Hold from Address Change 3 — 3 — ns
iz Output Low-Z Time3 0 — 5 — ns
tHz Qutpuit High-Z Time(*?) — 15 — 25 ns
tPu Chip Enable to Power Up Time® 0 — 0 — ns
tPD Chip Disable to Power Down Time®® — 35 — 50 ns
2691 bl 08b
NOTES:

1. Transition is measured +500mV from Low or High-impedance voltage Output Test Load (Figure 2).
2. 'X'in part numbers indicates power rating (SA or LA).

3. This parameter is guaranteed by device characterization, but is not production tested.

4. Industrial temperature: for other speeds, packages and powers contact your sales office.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges
Timing Waveform of Read Cycle No. 1, Either Side
- tRC >
ADDRESS )k
- tAA toH
toH ™
DATAoUT PREVIOUS DATA VALID DATA VALID
BUSYout I
NOTES:

1. RM = Vi, CE = VI, and is OE = VIL. Address is valid prior to the coincidental with CE transition LOW.

2. 1BDD delay is required only in the case where the opposite port is completing a write operation to the same address location. For simultaneous read operations
BUSY has no relationship to valid output data.
3. Start of valid data depends on which timing becomes effective last tAOE, tACE, tAA, and tBDD.

Timing Waveform of Read Cycle No. 2, Either Side ©®

= tACE -
=\
CE N 7‘
———— tAoE N ———— e 7P ———»
OF X
17— thz & —»
DATAOUT & VALID DATA P
TN\ v
:— tPu nz g ~——tp0®
Icc _>|
CURRENT 7|[ 50% 50%

Iss
2691 drw 07

NOTES:

1. Timing depends on which signal is asserted last, O or CE.

2. Timing depends on which signal is de-asserted first, OF or CE.

3. RW = ViHand OE = VI, and the address is valid prior to or coincidental with CE transition LOW.
4. Start of valid data depends on which timing becomes effective last tAOE, tACE, tAA, and tBDD.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

AC Electrical Characteristics Over the
Operating Temeprature and Supply Voltage Range45

71321X20 71321X25
71421X20 71421X25
Com'l Only Com'l Only
Symbol Parameter Min. Max. Min. Max. Unit
WRITE CYCLE
twe Write Cycle Time® 20 — 25 — ns
tEw Chip Enable to End-of-Write 15 — 20 — ns
taw Address Valid to End-of-Write 15 — 20 — ns
tas Address Set-up Time 0 — 0 — ns
twp Wiite Pulse Width® 15 — 15 — ns
twR Write Recovery Time 0 — 0 — ns
tow Data Valid to End-of-Write 10 — 12 — ns
tHz Output High-Z Time( — 10 — 10 ns
toH Data Hold Time 0 — 0 — ns
twz Write Enable to Output in High-Z" — 10 — 10 ns
tow Output Active from End-of-Write(" 0 — 0 — ns
2691 thl 09a

71321X35 71321X55

71421X35 71421X55

Com'l Only Com’l & Ind

Symbol Parameter Min. Max. Min. Max. Unit
WRITE CYCLE
twe Write Cycle Time® 35 — 55 — ns
Ew Chip Enable to End-of-Write 30 — 40 — ns
taw Address Valid to End-of-Write 30 — 40 — ns
tas Address Set-up Time 0 — 0 — ns
twe Wiite Pulse Width® 25 — 30 — ns
twR Write Recovery Time 0 — 0 — ns
tow Data Valid to End-of-Write 15 — 20 — ns
tz Output High-Z Time" — 15 — 25 ns
toH Data Hold Time 0 — 0 — ns
twz Write Enable to Output in High-Z" — 15 — 30 ns
tow Output Active from End-of-Write(" 0 — 0 — ns
2691 thl 0%

NOTES:

1. Transition is measured +500mV from Low or High-impedance voltage with Output Test Load (Figure 2). This parameter is guaranteed by
device characterization but is not production tested. .

2. For Master/Slave combination, twc = tBAA + twp, since RMW = Vi must occur after tBAA .

3. If OE is LOW during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be
placed on the bus for the required tow. If OE is HIGH during a R/W controlled write cycle, this requirement does not apply and the write pulse can be as short
as the specified twp.

4. 'X"in part numbers indicates power rating (SA or LA).

5. Industrial temperature: for other speeds, packages and powers contact your sales office.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

Timing Waveform of Write Cycle No. 1, (R'W Controlled Timing)(':5:8)

twc
ADDRESS X X
tHz) ———»
OE
taw -
CE : : N B
tAs® — twp® »a tWRE) > tHz? —
RW AN yd
— twzl") ——» tow >
patAcur — @ W
[ tbw bl tDH -
DATAN
2691 drw 08
Timing Waveform of Write Cycle No. 2, (CE Controlled Timing)"*:>
- twe >
ADDRESS X X
1AW >
CE pd
e tAS® —ta tew® twrOle—
RAW \ yd
[e— iDW lat tDH >
DATAN )
2691 drw 09

NOTES:

R or CE must be HIGH during all address transitions.

A write occurs during the overlap (tew or twp) of CE = VIL and RW= VL.

twR is measured from the earlier of CE or RAW going HIGH to the end of the write cycle.

During this period, the 1/O pins are in the output state and input signals must not be applied.

If the CE LOW transition occurs simultaneously with or after the RAN LOW transition, the outputs remain in the High-impedance state.

Timing depends on which enable signal (CE or RW) is asserted last.

This parameter is determined to be device characterization, but is not production tested. Transition is measured £500mV from steady state with the Output Test

Load (Figure 2).

8. If OF is LOW during a RAW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be
placed on the bus for the required tow. If OF is HIGH during a RAW controlled write cycle, this requirement does not apply and the write pulse can be as short
as the specified twp.

No ok~
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range!®”)

71321X20 71321X25
71421X20 71421X25
Com’l Only Com’l Only
Symbol Parameter Min. Max. Min. Max. Unit
BUSY TIMING (For MASTER 71321)
BAA BUSY Access Time fom Address — 20 — 20 ns
BDA BUSY Disable Time fom Address — 20 — 20 ns
BAC BUSY Access Time from Chip Enable — 20 — 20 ns
BoC BUSY Disable Time from Chip Enable — 20 — 20 ns
twH Write Hold After BUSY® 12 — 15 — ns
twob Write Pulse to Data Delay — 50 — 50 ns
oD Write Data Valid to Read Data Delay!” — 35 — 35 ns
taps Arbitration Priority Set-up Time® 5 — 5 — ns
] BUSY Disable to Valid Data® — 25 — 3 ns
BUSY INPUT TIMING (For SLAVE 71421)
twe Write to BUSY Input® 0 — 0 — ns
twH Write Hold Afier BUSY® 12 — 15 — ns
twop Write Pulse to Data Delay' — 40 — 50 ns
bop Wite Data Valid to Read Data Delay — 30 — 3 ns
2691 bl 10a
71321X35 71321X55
71421X35 71421X55
Com’l Only Com’l
& Ind
Symbol Parameter Min. Max. Min. Max. Unit
BUSY TIMING (For MASTER 71321)
BAA BUSY Access Time fom Address — 20 — 30 ns
BDA BUSY Disable Time from Address — 20 — 30 ns
BAC BUSY Access Time from Chip Enable — 20 — 30 ns
BoC BUSY Disable Time from Chip Enable — 20 — 30 ns
twH Write Hold After BUSY® 20 — 20 — ns
twop Write Pulse to Data Delay" — 60 — 80 ns
oD Write Data Valid to Read Data Delay!” — 35 — 55 ns
taps Arbitration Priority Set-up Time® 5 — 5 — ns
80D BUSY Disable to Valid Data® — 35 — 50 ns
BUSY INPUT TIMING (For SLAVE 71421)
twe Write to BUSY Input® 0 — 0 — ns
twH Write Hold After BUSY® 20 — 20 — ns
twop Write Pulse to Data Delay" — 60 — 80 ns
oD Write Data Valid to Read Data Delay!” — 35 — 55 ns
NOTES: 2691 tbl 10b
1. Port-to-port delay through RAM cells from the writing port to the reading port, refer to “Timing Waveform of Write with Port-to-Port Read and BUSY."
2. To ensure that the earlier of the two ports wins.
3. 1BDD is a calculated parameter and is the greater of 0, twDD — twp (actual) or tDDD — tDw (actual).
4. To ensure that a write cycle is inhibited on port "B" during contention on port "A".
5. To ensure that a write cycle is completed on port "B" after contention on port "A".
6. 'X'in part numbers indicates power rating (SA or LA).
7. Industrial temperature: for other speeds, packages and powers contact your sales office.

This Material Copyrighted By Its Respective Manufacturer



IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

Timing Waveform of Write with Port-to-Port Read and BUSY?:34

- twc >
ADDRA X MATCH X
- twp >
R X F
[ tow —™ tDH
DATAIN"A" X VALID 4%
o tAPs'")
ADDR"B }’\ MATCH
) 1BAA tBDA — tBDD —»
BUSY-s: \_}|\ 7|Z
< twDD >
DATAouTB" X VALID
< tDDD >
:\IOTI'IZS;nsure that the earlier of the two ports wins. tAPs is ignored for Slave (71421). 2691 drw 10

2. CEL=CErR=VL
3. OE = Vi for the reading port.
4. All timing is the same for the left and right ports. Port "A" may be either the left or right port. Port "B" is opposite from port "A".

Timing Waveform of Write with BUSY®

- twp -
TN P
twe®
BUGY &' /
BUSY'B Y
— twn (!
R/W-" s z i \ @
NOTES: 2691 drw 11

1. twH must be met for both BUSY input (71421, slave) or output (71321, Master).

2. BUSY is asserted on port "B" blocking RW's', until BUSY's* goes HIGH.

3. tws is only for the slave version (71421).

4. All timing is the same for the left and right ports. Port "A" may be either the left or right port. Port "B" is opposite from port "A".

12
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges
Timing Waveform of BUSY Arbitration Controlled by CE Timing"
ADDR "a"
AND "B >< ADDRESSES MATCH ><
CEs \Ii 4
CEsB 7
taps®
CEa

tBAC [+— tBDC
BUSYa"

2691 drw 12
Timing Waveform of BUSY Arbritration Controlled
by Address Match Timing‘"
tRCortwec —————™
ADDRA" X ADDRESSES MATCH X ADDRESSES DO NOT MATCH ><
tAPS®@ [

ADDR" X >C

[ 1BAA [+— tBDA
BUSY'B"

NOTES:

1. All timing is the same for left and right ports. Port “A” may be either left or right port. Port “B” is the opposite from port “A”.
2. If taps is not satisified, the BUSY will be asserted on one side or the other, but there is no guarantee on which side BUSY will be asserted (71321 only).

2691 drw 13

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range('+?

71321X20 71321X25

71421X20 71421X25

Com'l Only Com'l Only

Symbol Parameter Min. | Max. Min. Max. Unit
INTERRUPT TIMING
tas Address Setup Time 0 — 0 — ns
twrR Write Recovery Time 0 — 0 — ns
NS Interrupt Set Time — 20 — 25 ns
tINR Interrupt Reset Time — 20 — 25 ns
2691 bl 11a
NOTES:

1. 'X'in part numbers indicates power rating (SA or LA).
2. Industrial temperature: for other speeds, packages and powers contact your sales office.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

AC Electrical Characteristics Over the
Operating Temperature Supply Voltage Range(':?

71321X35 71321X55
71421X35 71421X55
Com'l Only Com'l
& Ind
Symbol Parameter Min. Max. Min. Max. Unit
INTERRUPT TIMING
tas Address Set-up Time 0 — 0 — ns
twR Write Recovery Time 0 — 0 — ns
tiNs Interrupt Set Time — 25 — 45 ns
tINR Interrupt Reset Time — 25 — 45 ns
2691 tl 11b
NOTES:
1. 'X'in part numbers indicates power rating (SA or LA).
2. Industrial temperature: for other speeds, packages and powers contact your sales office.
Timing Waveform of Interrupt Mode"
SET INT
= twe >
ADDRa INTERRUPTADDRESS? XX X
tas® twR (Vhe—
RAW-A"
tins®
NTe
2691 drw 14
CLEAR INT
- tRC |
ADDRE X X O KKK K INTERRUPT CLEAR ADDRESS”
—»  je—tAs®
BEar N
oFr _ NONMNONUOMNNN N N\CR /
_ tiNR®) »l
- ¥
2691 drw 15
NOTES:

1. All timing is the same for left and right ports. Port “A” may be either left or right port. Port “B” is the opposite from port “A”.
See Interrupt Truth Table.

Timing depends on which enable signal (CE or RW) is asserted last.

Timing depends on which enable signal (CE or RW) is de-asserted first.

BwoN
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges
Truth Tables
Truth Table 1. Non-Contention Read/Write Control®
Left or Right Port"
RIW CE OE Do Function

X H X z Port Disabled and in Power-Down Mode, ISB2 or ISB4

X H X Z CER = CEL = Vi, Power-Down Mode, ISB1 or ISB3

L L X DATAN | Data on Port Written Into Memory®@

H L L DATAouT | Data in Memory Output on Port®

H L H Z High Impedance Outputs
NOTES: 2691 tol 12
1. AdL — AtoL # AOR — ATOR.
2. IfBUSY =L, data is not written.
3. If BUSY =L, data may not be valid, see twbD and toDD timing.
4. 'H' =V, L' = Vi, X' = DONT CARE, Z' = HIGH IMPEDANCE
Truth Table Il. Interrupt Flag'¥

Left Port Right Port
RWL CEL OEL AtoL-AoL INTL RWR CEr OEr A10R-ARR INTR Function

L L X 7FF X X X X X L@  |set Right INTR Flag

X X X X X X L L 7FF H®  [Reset Right INTR Flag

X X X X L& L L X 7FE X |SetLeftNTL Flag

X L L 7FE H X X X X X Reset Left INTL Flag

2691 tbl 13

NOTES:

1. Assumes BUSYL = BUSYR = ViH
2. If BUSYL = Vi, then No Change.
3. If BUSYR = ViL, then No Change.
4. 'H' = HIGH, L' = LOW, X' = DONT CARE

Truth Table 11l — Address BUSY Arbitration

Inputs Outputs
I AoL-AtoL _ .
CEL | CEr AoR-A10R BUSYL" | BUSYr" Function
X X NO MATCH H H Normal
H X MATCH H H Normal
X H MATCH H H Normal
L L MATCH V) V) Wiite Inhibit®
NOTES: 2691 bl 14

1. Pins BUSYL and BUSYR are both outputs for 71321 (Master). Both are inputs for 71421 (Slave). BUSYx outputs on the 71321 are open drain, not push-pull outputs.
On slaves the BUSYx input internally inhibits writes.

2. 'L'if the inputs to the opposite port were stable prior to the address and enable inputs of this port. 'H' if the inputs to the opposite port became stable after the address
and enable inputs of this port. If taPs is not met, either BUSYL or BUSYR = LOW will result. BUSYL and BUSYR outputs can not be LOW simultaneously.

3. Writes to the left port are internally ignored when BUSYL outputs are driving LOW regardless of actual logic level on the pin. Writes to the right port are internally ignored
when BUSYR outputs are driving LOW regardless of actual logic level on the pin.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts

Functional Description

The IDT71321/IDT71421 provides two ports with separate control,
address and /O pinsthat permitindependent accessforreads or writes
toanylocationin memory. The IDT71321/1DT71421 has an automatic
power down feature controlled by CE. The CE controls on-chip power
down circuitry that permitsthe respective portto gointo a standby mode
whennotselected (CE=Vi). Whena portis enabled, accesstothe entire
memory array is permitted.

Interrupts

Ifthe user chooses the interruptfunction, amemorylocation (mailbox
or message center) isassigned to each port. The left port interrupt flag
(INTL) is asserted when the right port writes to memory location 7FE
(HEX), whereawriteis defined asthe CER=R/MWR=ViL per Truth Table
I. Theleft portclearsthe interrupt by accessing addresslocation 7FEwhen
CEL=0EL=ViL RW isa "don'tcare". Likewise, the right port interrupt
flag (INTR)is asserted when the left port writes to memory location 7FF
(HEX)and o cleartheinterruptflag INTR), the right portmustaccessthe
memory location 7FF. The message (8 bits) at 7FEor 7FF is user-defined,
since itisanaddressable SRAM location. Iftheinterruptfunctionisnotused,
addresslocations 7FE and 7FF are not used as mail boxes, but as part
of the random access memory. Refer to Truth Table Il for the interrupt
operation.

Busy Logic

Busy Logic provides a hardware indication that both ports of the RAM
have accessedthe samelocationatthe sametime. ltalso allows one ofthe
twoaccessestoproceedandsignalsthe other sidethatthe RAMis “Busy”.
The BUSY pin can then be used to stall the access until the operation on
the other sideis completed. Ifa write operation has been attempted from
the side thatreceivesabusy indication, the write signalisgated internally
to preventthe write from proceeding.

Theuse of BUSY Logicis notrequiredor desirable forall applications.
In some casesitmay be useful o logically ORthe BUSY outputstogether
and use any BUSY indication as an interrupt source to flag the event of
anillegal orillogical operation. In slave mode the BUSY pin operatessolely
asawriteinhibitinput pin. Normal operation can be programmed by tying
the BUSY pins HIGH. If desired, unintended write operations can be
prevented o a port by tying the BUSY pin for that port LOW.

The BUSY outputs on the IDT71321 (Master) are open drain type
outputsand require open drain resistors to operate. Ifthese SRAMsare

Industrial and Commercial Temperature Ranges

being expandedin depth, thenthe BUSY indication forthe resulting array
does not require the use of an external AND gate.

Width Expansion with Busy Logic

Master/Slave Arrays

When expandingan SRAMarrayinwidth while using BUSY logic, one
master partis used to decide which side of the SRAM array will receive
aBUSY indication, andto outputthatindication. Any numberof slavesto
be addressed in the same address range as the master, use the BUSY
signalasawriteinhibitsignal. ThusontheIDT71321/IDT71421 SRAMs
the BUSY pinis an outputifthe partis Master (IDT7132), and the BUSY
pinis an input if the partis a Slave (IDT7142) as shown in Figure 3.

| ? e«
5y MASTER  cE SLAVE TE S| sv
Dual Port Dual Port &)
SRAM SRAM ]
oy _ = _ (=]
aroe BUSY. __ BUSYR BUSYL USYR 2700
- | |
|
[ hd
MASTER  ¢of SLAVE oE
Dual Port Dual Port
SRAM SRAM
BUSY. __ BUSYR BUSYL BUSYR
| L i + BUSYR
BUSYL

2691 drw 16

Figure 3. Busy and chip enable routing for both width and depth
expansion with IDT71321 (Master) and (Slave) IDT71421 SRAMs.

Iftwo or more master parts were used when expandingin width, a split
decision couldresultwith one master indicating BUSY on one side ofthe
arrayand anothermasterindicating BUSY on one other side ofthe array.
Thiswouldinhibitthe write operations from one port for part of awordand
inhibitthe write operationsfromthe other portforthe other part of the word.

The BUSY arbitration, on a Master, is based on the chip enable and
address signals only. Itignores whether an access is a read or write. In
amaster/slave array, both address and chip enable must be valid long
enoughfora BUSY flagto be outputfromthe masterbefore the actual write
pulse canbeinitiatedwith either the RAW signal or the byte enables. Failure
toobservethistiming canresultinaglitchedinternal writeinhibitsignal and
corrupted datainthe slave.
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IDT71321SA/LA and IDT71421SA/LA

High Speed 2K x 8 Dual-Port Static RAM with Interrupts Industrial and Commercial Temperature Ranges

Ordering Information

IDT XXXX A 999 A A
Device Type Power Speed Package Process/
Temperature
Range

BLANK Commercial (0°C to +70°C)
10 Industrial (-40°C to +85°C)

J 52-pin PLCC (J52-1)
PF 64-pin TQFP (PN64-1)
TF 64-pin STQFP (PP64-1)

20 Commercial Only
25 Commercial Only i
35 Commercial Only Speed in nanoseconds
55 Commercial & Industrial
| LA Low Power

| sA Standard Power

71321 16K (2K x 8-Bit) MASTER Dual-Port SRAM
w/ Interrupt

71421 16K (2K x 8-Bit) SLAVE Dual-Port SRAM
w/ Interrupt

2691 drw 17
NOTE:
1. Industrial temperature range is available in selected PLCC packages in standard power.
For other speeds, packages and powers contact your sales office.
Datasheet Document History
3/24/99: Initiated datasheetdocument history
Convertedtonewformat
Cosmetictypographical corrections
Pages2 and 3 Added additional notes to pin configurations
CORPORATE HEADQUARTERS for SALES: for Tech Support:
2975 Stender Way 800-345-7015 or 408-727-6116 831-754-4613
Santa Clara, CA 95054 fax: 408-492-8674 DualPortHelp @idt.com
www.idt.com

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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PACKAGE DIAGRAM OUTLINES

PLCC (Continued)

DeN [ rRev] DESCRIPTION | oA | arrrOvED
27647 | 06 |  REDRAW TO JEDEC FORMAT | 03/15/98]
e WG § | Ja41 oW § [ s ows § | Jee-t oW § | -t
¥ | JEDEC VARWTION w || JEDEC VARWTION w || JEDEC vaRiATION w I JEDEC VARIATION n || JEDEC VARWTION N
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D1} 450 | 453 | 456 [ 34| 650 | 653 | 656 | 34| .750 | .753 | .756 | 3,4]| 950 | 953 | .956 | 3.4 || 1.150 | 3.15¢ | 1.156 | 34
D2| 195 | 205 |.215 [ 5 |f 295 | 305 {315 | 5 || 345 | 355 | 365 | 5 | 445 | 455 | 465 | 5 || .545 | 555 | 565 | 5
£ | 485 | 490 [ 495 685 | 690 | .695 785 | 790 | .795 985 | 990 | .995 1.185 | 1.180 [ 1,195
E1] 450 | 453 [.456 |34 650 | 655 |.656 | 34| .750 | .753 | 756 | 3,4 950 | 953 | .956 | 3.4 || 1.150 | 1.154 | 1.156 | 3.4
€2] 191 | 205 | 219 [ 5 |f 291 | 305 [ 319 | 5 || 341 | 355 | 369 | 5 | 441 | 455 | 469 | 5 || 541 | 555 | 569 | 5
N 28 44 52 68 84
NOTES:
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SOCKET APPLICATIONS 2975 Stender Way, Senta Clors, CA 95054
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PACKAGE DIAGRAM OUTLINES
PLCC (Continued)
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Integrated Device Technology, Inc.
2075 Stender Way, Sonto Glora, CA 95054
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PACKAGE DIAGRAM OUTLINES
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PACKAGE DIAGRAM OUTLINES

TQFP (Continued)
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IDT77105
25Mb/s ATM PHY

PRELIMINARY
COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

DIMENSIONS
64-PIN STQFP WITH 10MM BODY
DIimension Tolerance Dimension
Letter (mm) (mm)
A Max. 1.60
A1l +.05 0.10
A2 +.05 1.45
D +.10 12.00
D1 +.10 10.00
E +.10 12.00
E1 +.10 10.00
L +15 0.60
e Basic 0.50
b .05 0.22

Draft Angle = 11°-13°

_

A2

A1

e
0.20 Rad Typ.

0.20 Rad Typ.
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