512K x 36, 1M x 18

2.5V Synchronous ZBT™ SRAMs IDT71T75602
2.5V 1/0, Burst Counter IDT71T75802
+ Pipelined Outputs
Features ]
* 512K x 36, 1M x 18 memory configurations Description

* Supports high performance system speed - 200 MHz
{3.2 ns Clock-to-Data Access)

¢ ZBT™ Feature - No dead cycles between write and read
cycles

* Internally synchronized output buffer enable eliminates the
need to control OF

* Single RW (READ/WRITE) control pin

Positive clock-edge triggered address, data, and control

signal registers for fully pipelined applications

4-word burst capability (interleaved or linear)

Individual byte write (BWt - BW4) control (May tie active)

Three chip enables for simple depth expansion

2.5V power supply (£5%)

2.5V I/O Supply (VoDQ)

Power down controlled by ZZ input

Boundary Scan JTAG Interface {IEEE 1149.1 Compliant)

Packaged in a JEDEC standard 100-pin plastic thin guad

flatpack (TQFP), 119 ball grid array (BGA)
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The IDT71T75802/802 ara 25V high-spead 18,874,368-bit
{18 Megabit) synchronous SRAMs . They are designad toeliminate dead
bus cycles when tumning the bus around between reads and writes, or
writesandreads Thus, they havs been given the name ZBT™, or Zero
Bus Turnaround

Address and control signals are applied to the SRAM during ona
clack ¢ycle, and two cycles later the associated data cycfe ocours, be it
read or write

TheIDT71T75602/802 contain data /0, address and control signal
registers Outputenableistheonlyasynchronoussignal andcanbe used
todisable the outputs atany giventime

AClock Enable CEN pin allows operation of the IDT71T75602/802
tobe suspendedas longasnecessary Allsynchronousinputsareignored
when{CEN}ishighandthe internal device registerswillhold their previous
values.

There are three chip enable pins (CE1, CE2, CE2) that allow the
usertodeselsctihadevice when desired If any one ofthese threaisnot
assertadwhen ADV/LDisiow, no new memory operation can be initiated

Pin Description Summary

.©2008 Integrated Device Technotogy nc

Ac-Ate Address Inputs Input Synchronous
CEs, CE2, CB2 Chip Enatles Input Synchronous
CE Quiput Enable Input Asynchronous
RW Read/Write Signal Input Synchronous
CEN Clock Enable Input Synchronous
BWi, BW, BWWa, BYWh Individual Byte Write Selects Input Synchronous
CLK Clock Input NA
ADVILD Advance burst address / Load new addrass Input Synchronous
[9) Linear / Intereaved Burst Order Input Static
™S Test Mcde Selact Input NA
TO! Test Data Input Input N/A
TCK Test Clock fnput NA
0O Test Data Input Output NA
TRST JTAG Resst (Oplional) input Asynchronous
zZ Steep Mode Input Synchronous
Y¥Oo-¥031, VCP1-/OP4 Data Input / Quiput Vo Synchronous
Voo, Voo Core Power, YO Power Supply Static
Vss Ground Supply Stalic
S38%oim
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and Pipelined Outputs

Recommended DC Operating

- IDT7AT75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT“" SRAMs with -
- 2.5V /O, Burst Counter, RS :

Commermal and Industrlal Temperature Ranges

Recommended Operating

Conditions Temperature and Supply Voltage
Symbel Parameter Min Typ Max. Unit ;
Grade Ambient 1 ves | vep Vooa
Voo | Core Supply Voliage 2.375 25 2.625 v Temperature
Vooo | Y0 Supply Voltage 2375 25 2,625 y Commerciai °Cto+70° C OV [25V=5%| 25V +5%
Vss | Ground Q0 0 0 v [ndustrial -40° Cto +85° C OV |25V 5% | 25V 5%
i . . 5313 10l (5
ViH Input High Veltage - Inputs 17 Voo+0.3 | V NOTE:
VH Input High Yoltage - /O 17 — 1 Vooo+03| vV 1 During preduction testing the case temperature equals the ambpient temperature
ViL | Input Low Voltage -0.30 0.7 vV
NOTE: ERIRNc]
1 Vi (min} = -0 8V for pulse width less than tovef2, once per cycle
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NOTES:

1

Pins 14 16 and 66 do not have fo be connected directly to Voo as long as the input voltage is > Viu

2 Pins 38, 39 and 43 wilt be pulled internally to Voo i not actively driven  To disable the TAP controlier without
interfering with normal operation several seftings are pessibie. Pins 38, 39 and 43 could be tied to VoD or Vss and pin
42 should be lefl unconnected. Or alt JTAG inputs (TMS TDi and TCK) pins 38 32 and 43 could be left unconnectad
‘NC* and the JTAG circuit wilt remain disabled from power up
Pin 43 is reserved for the 36M address  JTAG is not offered in the 100-pin TQFP package for the 36M ZBT device




Pin Configuration —1Mx 18

-IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBTTM SRAMs with
:2.5V I/0, Burst Counter, and Pipelined Outputs i

Absolute Maximum Ratings!"

" Commercial and Industrial Temperature Ranges

Symbol Rating Commercial Industrial Unit
Vierw® | Terminal Voltage with v
Respect o GND 0510 +38 0510 +36
Viea™® | Terminal Voliage with v
Respect lo GND 05 lo Vob 05 1o Voo
VIERM*® | Terminal Voltage with Y
Respact to GND {5to Voo +Q 5 05t Voo +05
Vierm>® 1 Terminal Voltage with v
Respect to GND 0510 Voo +05 | 0510 Yooy 405
A Cperaling Ambignt 0k +70 40 to +85 °C
Temperalure
Taias Temperalure Under Bias 55 10 +129 55 10 +125 G
Ts1G Storage Temperature 55 o +129 5510 +125 °C
P Power Dissipation 2.0 20 w
lout DC Qutput Currant 50 50 mA
5313 16l €5
NOTES:

1 Stresses greater than those fisted under ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to the device Thisis a stress rating only and functional
operation of the device at these or any other conditicns above these indicated
in the operational sections of this specification is notimplied Exposure to absolute
maximum rating conditions for extended periods may affect reliability

Voo ferminals only
Voo terminals only
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NOTES:

1 Pins 14, 16, and 66 do not have to be connected directly to Voo as long as
the input vollage is 2 ViH

2 Pins 38, 38 and 43 will be pulled internally to Voo if not actively diiven To
disable the TAP controller without interfering with normal operation, several
sellings are possibie. Pins 38, 39 and 43 could be tied to Voo or Vss and
pin 42 should be left unconnected Or all JTAG inputs (TMS, TD! and TCK)
pins 38 39 and 43 could be left unconnected "NC” and the JTAG circuit
wilt remain disabled from power up

Input terminals only

YO terminals cnly.

This is a steady-state DC parameter that applies after the power supply has
reached its nomina! operating value Power sequencing is nol necessary;
however, the voltage on any input or O pin cannot exceed Voo during power
supply ramp up

7 During production testing, the case temperatura equals Ta

(oI & ) BN S % T A ]

3 Pin 43 is reserved for the 36M address  JTAG is nct offered in the 100-pin
TQFP package for the 36M ZBT device

100-Pin TQFP Capacitance

{Ta=+25°C, f= 1.0MHz)

Symbol Parameter'” Conditions Max [ Unit
CN Input Capacitance Vin = 3dV 5 pF
Cro /O Capacitance Vourt = 3aV 7 pF

S33 w07
119 BGA Capacitance
{Ta=+25°C, f=1.0MHz)

Symbol Parameter™ Conditions Max. | Unit
Cn Input Capacitance Vi = 3dV 7 pF
Cvo O Capacitance Vour = 3dV 7 pF

33134 073
_NOTE:

165 fBGA Capacitance
(TA=+25°C,f=1.0MHz)

Symbol Parameter™ Conditions | Max | Unit
Cin Input Capacitance Vin = 3dV 7 pF
Cvwo | VO Capacitance Vour = adV 7 pF

5313 bl oR

1 - This parameter is guaranieed by device characterization, but not production tested




“IDT71T75602, IDT71175802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT'"“I SHAMS with

2.5V /0, Burst Counter, and Pipelined Outputs : ‘Commercial and Industnal Temperature Flanges

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vob = 2.5V15%)

Symbol Paramater Test Conditions Min. Max Unit
fiLif Input Leakage Curent VoD = Max, Vi =0V 1o Voo — 5 LA
[l LBO, JTAG and ZZ Input Leakage Current & Voo = Max , Viv= OV to Voo — 30 1A
kot Output Leakage Current Vour= OV fo Voo, Device Deselected — 5 LA
Vol Culpul Low Vollage loL = +BmA, Yop = Min — 04 v
Vo Output High Voltage lon = -8mA, Yoo = Min 20 - v
NOTE: 5313 10121

1 The LBO TMS TDI, TCK and TRST pins will be internally pulled to Voo and the ZZ pin will be internally pulled to Vss if they are not acfively driven in the applicaticn

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range!" (vop = 2.5v15%)
200MHz 166MHz 150MHz 133MHz 100MHz

Symbol Parameter Test Conditions Unit
Com'l| Ind | Com't| lnd | Com'l{ Ind | Coml| Ind { Com'| Ind

Cperating Power Device Selected, Oulputs Open
Supply Current ADV/LD = X Yoo = Max 275 | 295 | 246 [ 265 | 215 | 235 9 195 [ 2157 175 | 195 [ mA

Vi 2 VIH of < VIL, | = imax®

Ioo

CMOS Standby Power Cevice Desefected, Outputs Open,
Ise1 Supply Current Voo = Max  VIN = VHD or 5 VLD 4 | 60 [ 40 |60} 40 {60 | 40 | B0 ) 40 | 60 | mA
t=0R3
Clock Running Power Device Deselected, Outputs Open
Isg2 Yoo = Max Vinz Vio or < Vin 80 | 100 [ 70 | 80| 60 80 | 50 {70 4 ] 65 | mA

Supply Current

f = imax®

Device Selecled Outpuis Cpen

| Idle Power VBV
S8 | Supply Current CEN » Vi Voo = Max 60 | 80 | 60 |0 | 60 | 80 { 80 |80 { &0 | 80 | ma
Vin 2 Vo or < Vip, f = Max@®
Full Sleep Mode Device Selected Ouiputs Open
Iz Supply Current CEN < VW Voo = Max 40 | 60 | 40 | 60| 40 | 60 | 40 |80 | 40 | 6O | mA
Vi > VHo or < Vip, F= max®3 77 > Vo
NOTES: 5313 0l 22

1 Al values are maximum guaranteed values
2 At f=1max inputs are cycling at the maximum frequency of read cycles of 1/tcye; =0 means no input lines are changing

3 For 1f0s VHo = Vooa - 02V Vo = 02V For other inputs VD = Voo - 02V Vo =02V

AC Test Load AC Test Conditions
Input Pulse Levels Ot 25V
/O © ° Input Rise/Fall Times 2ns
= = SH3dwoe Input Timing Reference Levels {VoDo/2)
61 Figure 1, AC Test Load Qutout Timing Referance Leve!s (VDDo/2)
5T AC Test Load See Figure 1
4 53131l 23
aco 31
{Typical ns% 1
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Figure 2. Lumped Capacitive Load, Typicat Derating




IDTTT75602, IBT71T75802, 512K x 36, 1M x 18, 2.5v Synchronous ZBT™ SRAMs with -

2.5V VO, Burst Counter, and Pipelined Outputs B - Commercial and Industrlal Temperature Ranges

AC Electrical Characteristics (vop = 2,5V +/.5%, Commercial and Industrial
Temperature Ranges)

200MHz 166MHz 150MHz 133MHz t00MHz
Symbol Parameter Min. | Max | Min. | Max | Min Max. | Min Max. | Min. | Max | Unit

tcve Clock Cycle Time 5 — g — 67 — 75 —_ 10 — ns
e Clock Fraquency — | 20 | — 166 — 150 — 133 — 100 | MHz
1cH® Cleck High Pulse Width 18 — 18 — 20 — 22 — 32 — ns
o Clock Low Puise Width 18 | — 18 — 20 — 22 — 32 — ns
Qutput Parameters
tco Clock High to Valid Data — 32 — 35 — 38 —_ 42 — 5 ns
tcoe Clock High to Data Change 10 — 10 — 15 — 15 — 15 — ns
toz348 | Clock High to Quipat Aclive 10 ] — 10 — 15 — 15 — 15 . ns
o5 | Clock High fo Data High-Z 10 3 10 3 15 3 15 3 15 33 ns
toe Output Enable Access Time — 32 — 35 — 38 — 42 — 5 ns
tor®# Ouiput Enabie Low to Data Active 0 — 4 — 0 — ] —_ 0 — ns
torzB4 Cuiput Enable High to Data High-Z — | 32 — 35 — as — 42 — & ns
Set Up Times
tse Clock Enable Setup Time 14 — 18 — 15 — 17 — 20 — ns
IsA Address Setup Time 14 — 15 — 15 — 17 — 20 — ng
15D Dala in Sefup Time 14 | — 15 — 15 — 17 — 20 — ns
tsw Raad/Write (RW) Seiup Tme 14 ] — 15 { — 15 1 — 17 | — 20 — ns
tsaov Advance/Load (ADV/D) Setup Time 14 — 15 — 15 — 17 — 20 — ns
tsc Chip Enable/Select Setup Time 14 — 15 e 15 - 17 — 20 — ns
ts8 Byte Write Enable (BWx) Setup Time 14 — 15 — 15 — 17 — 20 — ns
Hold Times
tHE Clock Enable Hold Time 04 | — 05 — 05 — 05 — 05 — ns
tHA Address Hold Time 04 — 05 — 05 — 08 — 05 — ns
tHo Data in Hold Time 04 | — 0.5 — 0.5 — 0.5 — 05 — ns
traw Read/Write (RW) Hold Time o4 p — o5 | —|os | — (o5 ] — |os | — | ms
tHADY Advance/Load (ADV/LD) Hold Time 04 — 05 — 05 — 05 — a5 —_ ns
tHe Chip Enable/Select Hold Time 04 — 05 — 05 — 05 — 05 e ns
B Byte Wiits Enabia (BWx) Hold Time 0.4 — 05 — 05 s 05 naen 05 — ns

NOTES: 5313 bbl 24

1 iF = 1Acve

2 Measured as HIGH above 0.6Vooo and LOW beiow 0 4Vope

3 Transition is measured £200mV from steady-state

4. These parameters are guaranteed with the AC load (Figure 1) by device characterization They are nol production tested

§ Toavoid bus contention, the output buffers are designed such that toHz (device turn-off} isfaster than tcez {device furn-on) at & given temperature and voltage . The specsasshown

donotimply bus contentionbecause tctzisa Min parameterthatis worse case at totally different festconditions (Odeg C 2 625V} than fcHz whichisa Max parameter (worse case
at70deg C, 2 375V)




JDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT“" SRAMS with : : ’ N
2.5V 1/Q, Burst Counter, and Pipelined Outputs ’ Commercial and Industrlal Temperature Ranges

JTAG Interface Specification

[Nlox1e

tJR
oL~ N, L tJCH

TCK

Device Inputst/
TDITMS
tioc

t)is| tH
Device Outputs®@/
TDO
{JRSR 1CD
TRSTE!

M5313 drw Q1
1JRST

NOTES:

1 Device inputs = A device inputs except TDI, TMS and TRST

2 Device ouiputs = All device oulputs except TDO

3 During power up, TRST could be driven low or not be used since the JTAG circuit resets automatically TRST is an optional JTAG reset

JTAG AC Electrical
Characteristics{1:2:3:4)

Symbel Parameter Min. Max | Units - -

Y Scan Register Sizes

Loy JTAG Clock Input Period 100 — ns

boH JTAG Clock HIGH 0 | — | s Register Name Bit Size

toL JTAG Clock Low 40 — ns Instruction {I) 4

A JTAG Clock Rise Tme | — | 50 | ns | [ByPass BYR) !

be JTAG Clock Fall Time N 50t ns JTAG lentification (JIDR} 32

URST JTAG Reset 50 _ ns Boundary Scan [BSR) Note (1)

15313 1ol 0B

LIRSR JTAG Reset Recovery 50 — ns NOTE:

1D JTAG Data Output . 2 s 1 The Boundary Scan Descriptive Language {BSDL) fils for this device is avalable

P by cenfacting your local IDT sales representative

e JTAG Data Output Hold 0 — ns

1S JTAG Sefup 25 — ns

tH JTAG Hold 25 — ns

15313 bl &1
NOTES:

1 Guaranteed by design
2 AC Test Lead (Fig. 1) cn external cuiput signals
3 Refer to AC Test Conditions stated earfier in this document

4 JTAG operations occur at one speed (10MHz). The base device may run at any speed specified in this datasheet




IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5v Synchr nous ZBT
2.5V 1O, Burst Counter, and Plpelmed Outputs

™. SRAMs with - i R : .
Commerclal and Industrla! Temperature Ranges

100-Pin Thin Quad Flatpack (TQFP) Package Diagram Outline
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IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 25V Synchronous ZBT“" SRAMs with - I ST
2.5V 1/0, Burst Counter, and Pipelined Outputs ) ‘Commercial and lndustrla} Temperature Ranges

Timing Waveform of OE Operation

OE
- ™ toE
toHz oLz
DATAoUT Valid
5313 dw 11

NOTE:
1 A read operation is assumed to be in progress
Ordering Information

XXXX S KX XX X

Device  Power Speed Package

Type Blank Commercial {0°C to +70°C}

| industrial (-40°C to +85°C)

PF 100-Pin Plastic Thin Quad Flatpack (TQFP)
PFG {_TQFF - Green

BG 119 Balt Grid Array {(BGA)

BGG | BGA - Green

2007

166

150 Clock Frequency in Megahertz
133

100,

71775602 512Kx36 Pipelined ZBT SRAM
71T75802 1Mx138 Pipelined ZBT SRAM

E313drw 12






