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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- IDT71T75602, IDT71775802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with -~ - L : '
2.5V 1/0, Burst Counter, and Pipelined Qutputs Commercial and Industnal Temperature Ranges

Description (cont.)
However, any pending data transfers {reads or writes) will becompleted |  interleaved burst sequence The ADV/LD signal is used to load a new
Thedatabuswill ri-state two cycles after the chip is deselected orawrite | externaladcress (ADV/LD=LOW) orincrementthe interal burst counter
isinitiated (ADV/LD = HIGH)

The IDT71T75602/602 have an on-chip burst counter In the burst The IDT71T75602/802 SRAMSs utilize IDT's latesthigh-performance
mode, the IDT71T75602/802 can provide fourcyclesof dataforasingle | 2 5V CMOS process, and are packaged ina JEDEC Standard 14mm x
address presanied ic the SRAM. The order of the burst sequence is | 20mm 100pinthin plastic quadflatpack (TQFP) as wellasa 119 ballgrid
defined by the LBO input pin The LBO pin selects between linearand | array (BGA)

Pin Definitions(1)

Symbol Pin Function Ve Active Description

Ag-Arg Address Inputs ; NA | Synchronous Address inpuls The address register is triggered by a combination of te rising edge of CLK
ADV/LD fow, CEN low, and true chip enables.

ADV/D Advance / Load | NA | ADV/LD s a synchronous input that is used to load the intemal registers with new address and control when itis
sampled low at the rising edge of clock with the chip selected When ADV/LD is low with the chip deselected,
any burstin progress is teminated. When ADV/LD is sampled high then the internal bursl counter is advanced
for any burst that was in progress. The exlemal addresses are ignored whan ADV/LD is sampled high.

AW Read / Wiite WA | RAW signat is a synchronous input hat identifies whether the current load cycle inffialzd is a Read or Wite access
to the memory array. The data bus activity for the current cycle takes place two clock cycles fater.

CEN Clock Enabte ! LOW  {Synchronous Clock Enable Inpul When CEN is sampled high, all other synchronous inpuls, including clock are
ignored and outpuls remain unchanged The effect of CEN sampled high on the device oufpuls is as if the iow
to high clock transition did not occur For normal operation, CEN must be sampled lew af dsing edge of clock.

BVh-BW. individual Byte ! LOW | Synchrongus byle write enables Each 9-bit byte has its own active low byle wiile enable On load wile cycles

Wrile Enables {when R/W and ADV/LD are sampled low} the appropriate byte wite signal {BW-BWa) must be vaid The byte
wiite signal must also be valid oneach cycle of 2 burstwiite Byfe Write signals are ignored when RIW is samgiled
high The appropiiate byte{s) of data are writlen into the device two cycles later BWi-BWa can all be tied low if
always doing wile to the entire 36-bit word.

Ch TB Chip Enables | LOW | Synchronous aclive low chip enable CE: and CE2 are used wilh CE2 Lo enable the IDT71T75602/802 (CE1 or CE2
sampled high or CE2 sampled low) and ADV/LD low at ihe rdsing edge of clock, iniliales a deselect cycle The
ZBT™ has a o cycle deselact, i.e., the dala bus will ti-state two clock cycles after deselect is infiated.

GEz Chip Enable HIGH [ Synchronous active high chip enable. CE2is used with CE1 and CEz to enabie Ihe chip CE2has inverted polarity
but atherwise identical to CE1 and TE2,

CLK Clock I NA | This is the clock input to the IDT71T75602/802 Exceptfor OE all timing references forthe device are made with
respect to the rising edge of CLK.

¥00-V0s31 Data InpuyQuiput o N/A Synchranous dala inputfoutpul (O} pins Both the dala input path and data output path are registered and triggered

Op1-tOp4 by lhe rising edge of CLK.

B0 Linear Burst Order I LOW | Burst order selection inpul When LBO is high the Interleaved burst sequence is sefected When LBO is low the
Linear burst sequence is selecied. LBO is a static input and it must not ¢change during device operation.

OE Quiput Enable | LOW  f Asynchronous oufput enable G_E_must be low to read data from the 71T75602/802 Whan OE is high the VO pins
arg in a highimpedance state OE does not need 1o be acfvely controlled for read and wite cycles In normal
aperation, OF can be tiad low.

™S Test Mode Select i A Gives input command for TAP contreller. Sampled on rising edge of TDK. This pin has an internal pullup.

ol Test Data Input | NA ;?un:;j; input of registers placed between TDI and TOO Samgpied on rising edge of TCK This pin has an infemal

ToK Test Clock | WA Clock input of TAP controller. Each TAP event is clocked Testinpuls are captured on riging edge of TCK while
lest oupuis are diiven from the faling edge of TOK. This pin has an internal pullup.

™o Tost Data Output 0 A Serial output of registers placed between Tl and TDO This oulput is active depending on the state of lhe TAP
conlrollgr,

JTAG Resel Cplionat asynchronous JTAG reset Can be used Io resetthe TAP confroller but not required  JTAG reset ocours

TRST {Optonal | LOW | automatically at power up and also resets using TMS and TCK per 'EEE 11481 i not used TRST can be left

P fioating. This pin has an intermal pullup. Only available in BGA package.
77 Sleen Mode | HIGH Synchronous sleep mode input. ZZ HIGH will gate the CLK internaliy and power down the IDT71T75602/802 o its
o lowes! power consumpton level. Cata relention is guaranteed in Steep Mode. This pin has an intemal pulldown.

Voo Power Supply NA NA | 2.5V core power supply.

Voo Power Supply N/A NA | 2.5V VO Supply.

Vss Ground NA NA Grourd.

Ekch< R 1Y)

NOTE:
1 Alsynchronous inpuls must maet specified setup and hold times with respectto CLK




Functional Block Diagram

IDT71775602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with
2.5V )/0, Burst Counter, and Pipelined Outputs

LBO e 512Kx36 BIT
MEMORY ARRAY
Address A [0:18] —™ b Q w| Address
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Commercial and Industrial Temperature Ranges




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
Pin Configuration — 512K x 36
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Top View
100 TQFP
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, IDT71T75802, 512K x 36, 1M X 18, 2. 5V Synchronous ZBT“"l SRAMs with -
2.5V 10, Burst Counter, and Pipelined OQutputs =~ - o

Pin Configuration — 512K X 36,1 19486%"'!2)

Commercial and Industrlal Temperature Ranges

8 7
Top View A Voo | A, A, Ay A, A voDQ
B NG CE, A, |ADVD| A, CE, NG
G NC A A, VD A, Ay NC
D o, | vo, | vss NC vas Vo, i Vo,
E vo,, Vo, vss CE, Vss ¥o,, Vo,
F Voo vc, v8s O Vss o, Yooa
G VG, v0,, BW, A, BW, [[o8 ¥o,
H Vo, o, | vss AW 1 vss vo, v,
J Voo Voo Voo VoD Voot VoD vonQ
K vo,, VO, s CLK Vas [eR Vo,
L Vo, Vo, BW, NG BW, rQ, ¥O,
M VOOQ | UG, Vs CEN vss VO, Voo
N VO, v, Vss A Vs Vo, 1o,
P w, | vo, | vss A, Vs o, o,
R NG A, B0 | voo | veow | A, NG
T NG NG Ay A, A, NCF z
U VOO ; NC/MS®2 | NCATDI? | NC/TCK®R | NC/TDO? [ NGTRSTe™ 1 VODQ
SHI B &
Pin Configuration — 1M X 18, 119 BGA(":2
Top View 1 2 3 4 5 6 7
A VooQ A, A A, A A Vooa
B NG CE, A, | aDviD | A GE, NC
C NC A A, Vo A, A, NC
D Vo, NC Vss NC Vss ¥0,, NC
E NC VG, Vss TE, Vss NC Vo,
F VoD NC vss i3 vas 1o, voog
G NC o, BW, A, Vss NC Vo,
H Vo, NC Vss RAW Vs ¥0, NC
Jd vooQ VoD Voot VLD veot! Voo Vooa
K NC K0, Vss CLK vss NG VC,
L VO13 NG Vss NC BW e} NC
M vonQ Vo, Vs CEN vss NC vooa
N Vo, NG Vss A Vss vo, NC
P NC 1, Vss A Vss NG Iic,
R NG A, (B0 Voo Voo A, NG
T NC A, A, NGH A, A, z
U VODQ | NCAIMS® [ NG/TDP | NC/TOK® | NG/TDO™ | NCITRSTS | VDDA
513 b 25
NOTES:
1 J3, RS, and J5 do not have to be directly connected to YoD as long as the Input voltage s > VM
2 U2 U3 U4 and UG will be pulled internally to Voo if not actively driven To disable the TAP controfier without interfering with normal operation, several settings
are possible U2 U3 U4 and U8 could be tied to VOD or VSS and U5 should be feft unconnected  Or all JTAG inputs(TMS, TD! and TCK and TRST) U2 U3,
U4 and UB could be ieft unconnected “NC™ and the JTAG circuit will remain disabled from power up.
3. The 36M address will be ball T6 {for the 512K x 36 device} and ball T4 (for the 1M x 18 device)

TRST is offered as an optional JTAG reset if required in the application

ff not needed can be left floating and will internally be puffed to Voo




Synchronous Truth Table("

‘Commercial and industna! Temperature Ranges

" IDT71T75602, IDT71775802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with
~'2,6V /O, Burst Counter, and Pipelined Quiputs "~ :

CEN RIW Chip® ADVILD BWix ADDRESS PREVIOUS CYCLE CURRENT CYCLE o
Enable USED (2 cycles laier)
L L, Select L Valid Extemal X |LOAD WRITE b
L H Select L X Extemal X LOAD READ Q®”
L X X H Valid internal LOAD WRITE / BURST WRITE "
BURST WRITE {Advance burst counten®
L X X H X intemal LOAD READ/ BURST READ Qv
BURST READ {Advarce burst counten®
L X Deselect L X X X DESELECT or STOP®) HiZ
L X A H X X DESELECT / NOOP NOOP HiZ
H X X X X X X SUSPENDH Previous Value

NOTES:
T L=V, H=VH, X =Don't Care

5313 I 08

2 When ADVAD signal is sampled high, the intemal burst counter is incremented The RAW signal is ignored when the counter is advanced Thersfore the nature of
the burst cycle (Read or Write) is determined by the status of the RAW signal when the first address is loaded at the beginning of the burst cycle.
3 Deselect cycle Js initiated when either (CE+, or CE2 is sampled high or CE2 is sampled low) and ADV/LD is sampled low at rising edge of clock The data bus wilt

tri-state two cycles after deselect is inffiated

4 When CEN is samplad high at the rising edge of clock, that clock edgs is blocked from propogating through the part The state of ll the internal registers and the

1/0s remains unchanged

5 Toselectthe chip requires CE1 =1, CEz =1, CEz=H onthese chip enables Chip is deselected i any one of the chip enables is false

-1 O3

Partial Truth Table for Writes(1)

Davice Oufputs are ensured fc be in High-Z after the first rising edge of clock upeon power-up
Q - Data read from the device D - data written to the device

NOTES:

f L=V, H=VH, X=DontCare
2 Multiple bytes may be selected during the same cycle
3 N/A for X18 configuration

OPERATION RIW BWi BW: BW,® W0
READ H X X X X
WRITE ALL BYTES L L L L L
WRITE BYTE 1 (FO[0:7), 1/Oe1)? L L H H H
WRITE BYTE 2 (VO[8:15), [/0r2)® L H L H H
WRITE BYTE 3 (#0[16:23], VOrs)?¥ L H H L H
WRITE BYTE 4 {/O[24:31], VOr4)2% L H H H L
NO WRITE L H H H H
31B3bIMW




IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synehronous ZBTTM SRAMs with - = R R B
2.5V I/0, Burst Counter, and Pipelined Quiputs : Commerclal and lndustnal Temperature Ranges

Interleaved Burst Sequence Table (LBO=VbD)

Sequence 1 Sequence 2 Sequence 3 Sequence 4
Al AD Al Al Al A0 Al Al
First Address a 0 g 1 1 0 1 1
Second Address 0 1 0 0 1 1 1 0
Third Address 1 0 1 1 0 ¢ 0 1
Fourth Addresst! 1 1 1 0 0 1 0 0

NOTE: 5313l 10

1 Upon completion of the Burst sequence the counter wraps arcund to its initial state and confinues counting

Linear Burst Sequence Table (LBEO=Vss)

Sequence 1 Sequence 2 Sequence 3 Sequence 4
Al A Al AD Al AQ Al AD
First Address 0 0 0 1 1 0 1 1
Second Address ¢ 1 1 0 1 1 0 0
Third Address 1 0 1 1 0 o 0 1
Fourth Addrass” 1 1 0 0 0 1 1 0
53131 14

NOTE:
1 Upon completion of the Burst sequence the counter wraps around to its initial state and continues counting

Functional Timing Diagram(!)

CYCLE n+29 n+30 n+31 n+32 n+33 n+34 n+35 n+36 n+37
cLock N A B A D R A D O B I R N
appREss® A29 A30 A31 A32 A33 A34 A35 A36 A37
{Ac - Ats)
conTroL® Cc29 €30 C3t ca2 33 Cc34 35 C36 37

(R/W, ADV/LD, BWx}

paTA®
D/Qe7 DiG2s D/G29 D/Q30 D/Q3i b/Q32 0/Q33 D/Q34 D/Q3s5
1/Qr0:315, 140 Pr1:4)

5313drw 03

NOTES:

1 This assumes CEN, CE1 CEz CE2 are all true

2 Al Address, Control and Data_ln are only required to meet set-up and hold time with respect 1o the rising edge of clock Data_Out is valid after a clock-to-data
defay from the rising edge of clock




2.5V -0, Burst Counter, and Pipelined Outputs

- IDT71T756062, IDT71T75802; 512K x 36, 1M x 18, 2.5V Synchronous ZBT"’I SRAMs with EREN : BT
e ' ‘Commercial and Industnal Temperature Ranges

Device Operation - Showing Mixed Load, Burst,

Deselect and NOOP Cycles(?

Cyele Address RW | ADVD | TE" [ CEN | BWwx OE /0 [Comments
n Ao H L L L X X X Load read
n+1 X X H X L X X X Burst read
n+2 A H L L L X L Qo jLload read
-3 X X L H L X L Qo+t fDeselect or STOP
rn+4 X X H X L X L 1 |NCOP
n+5 Az H L L L X X z Load read
n+6 X X H X L X X zZ Burst read
7 X X L H L X L Q2 |Deselect or STOP
n+8 A3 L L L L L L Qz+1 | Load wrie
n+8 X X H X L L X z Burst write
n+10 Lt L L L L L X Ds {Load wrie
n+11 X X L H L X X D3+1 | Deseiect or STOP
12 X X H X L X X Ds |NCOP
13 As L L L L L X z Load write
n+14 As H L L L X X z Load read
n+15 A7 L L L L L X Ds  {Load wrie
n+18 X X H X L L L Qs  |Burst write
17 As H L L L X X 07 |load read
n+18 X X H X L X X D7+1 | Burst read
n+19 Ay L L L L L L Qs {Load wile
NOTES: 5313 b1 12
1 CE=Lisdefinedas CE1 =L, CE2=LandCE2=H CE=Hisdefnedas CE1=H CE2=H orCEz = L.
2 H=High; L = Low; X = Don't Care; Z = High Impedance
Read Operation{!)
Cycle | Address RW | ADWID | TB» | CEN | Bwx | OF 10 | Comments
n Ao H L L L X X Address and Control meet setup
n+1 X X X X L X X X Clock Setup Vald
n+2 X X X X X X L Qo | Contenis of Address Ac Read Out
5313 bl 13

OTES:

N
1 H=High; L = Low; X = Don't Care; Z = High impedance.
2

CE=Lisdefnedas CEr =L TF2=Land CE2=H CE = H is defined as CE1 =

H CEz=HorCE2=1L




Burst Read Operation("

IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBTT"’l SFIAMs with
2.5V 1f0, Burst Counter, and Pipelined Qutputs B i

Commercial and Industna! Temperature Ranges

Cycle | Address | RW | ADWAD | ¢@® | CEN | BWx | OF 0 | Comments
n Ag H L L L X A X Addrass and Control meet setup
n+i X X H X L X X X Clock Setup Valid, Advance Counter
n+2 X X H X L X L Qo | Address Ao Read Ou, Inc. Count
n+3 X X H X L X L Qo+i | Address Ao+t Read Out, Inc. Count
n+4 X X H X L X L Qo+2 | Address Ao+2 Read Ouf, Inc, Count
n+5 Al H L L L X L Qo+s | Address As+a Read Out, Load A
n+6 X X H X L X L Qo | Address Ao Read Out, Inc Count
n+7 X X H X L X L Q1 | Address A1 Read Out, Inc. Count
n+8 Az H L L L X L G+t | Address A1+t Read Out, Load A2
NOTES: 53130l
1 H=High; L=Low, X = Don | Carg; Z = High lmpedance . .
2 CE=Lisdefinedas CE1=L CEz2=LandCEz=H TCE=Hisdefinedas CE1=H CEz2=Hor CEz =
Write Operation{1)
Cycle Address W ADV/LD CEe CEN BWix OE VO |Comments
n Ao L L L. L L X X Address and Confrol meet sefup
n+1 X X X X L X X X Ciock Setup Valid
ns2 X 4 X X L * X Lo Write 10 Address Ae
NOTES: 5313 bl 15
1 H=High; L = Low; X = Don't Care; Z = High Impadance o o
2 CE=Lisdefinedas CE1=L, CE2=Land CEz=H CE=Hlsdefined as CE1=H, CE2=H or CEa =L
Burst Write Operation(!
Cycle Address RW ADV/LD CE? CEN BWx OE /0 | Comments
n Ao L L L L L X X Address and Control meet selip
n+ X X H X L L X X Clock Setup Valid, Inc. Count
n+2 X X H X L L X Do Address Ao Write, Inc. Count
n+d X X H X L L X Do+t | Addrass Ac+1 Write, Inc. Court
n+4 X X H X L L X Doz | Address Aos2 Write, Inc. Count
n+5 A L L L L L X Dora | Address Acss Write, Load At
n+6 X X H X L L X Do | Address Ao Wiile, Inc. Count
n+7 X X H X L L X D: | Address A+ Write, Inc. Count
n+8 Az L L L L L X Di+1 | Address A1+ Wite, Load Az
NOTES: woee

1 H=High L = Low; X = Dont Gare; 7 = Don't Know, Z = High tmpedance
2. CE=Lisdefned as CE1 =L CEa=L and CEz = H CE = H is defined as CE:

=H CE2=HorCEz =L




IDT71T75602, IDT71T75802, 512K x 38, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with
2.5V 1/0, Burst Counter, and Pipelined Outputs

Read Operation with Clock Enable Usedt?)

“Commercial and Industnal Temperature Ranges

Cycle Address RW | ADVAD | TE2 | CEN | BWx OF VO | Comments
n Ao H L L L X X X Address and Control meet setup
n+1 X X X X H X X X Clock n+1 Ignored
n+2 Al H L L L A X A Clack Vvalid
n+3 X X X X H X L Qo | Clock Ignored. Data Quis on the bus.
d X X X X H X L Qo [ Clock Ignored. Data Qo is con the bus.
nt5 Az H L L L X L Qo | Address Ao Read outf (bus trans.)
n+€ A3 H L L L X L Q1 | Addwess A1 Read out (bus trans.)
n+7 Ad H L L L X L Qz | Address Az Read out {bus trans.)
NOTES: wan
1 H=High L = Low; X = Den't Gare; Z = High Impedance. _ _
2 CE=Lisdefinedas CEr=L, CE2=Land CE2=H CE=HisdefinedasCE1=H CE2=HorCEe=L
Write Operation with Clock Enable Used'")
Cycle Address RW | ADV/ID | g2 | CEN | Bwx | OE /0 |Comments
n Ao L L L L L X X Address and Control meet setup.
n+1 X X X X H X X X Clock n+1 Ignored.
n+2 A L L L L L X X | Clock Valid.
3 X X X X H X X X Clock ignorad
n+4 X X X X H X X X Clock lgnored.
n+5 Az L L L L L X Do | Write Data Do
n+6 As L L L L L X D1 White Data Dt
n+7 Ad L L L L L x Dz Write Data Dz
5313 bl 18
NOTES:

1 H =High; L = Low; X = Don't Care; Z = High Impedance
2 CE=LIs defined as CE:

=L CEz=Land GEz=H CE = His dafined as CEr =

HCEz=HorCEz=L




IDT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBT"M SRAMS with e

- 25V 1O, Burst Counter, and Pipefined Quiputs " Commercial and Industrlal Temperature Ranges

Read Operation with Chip Enable Used(!)

Cycle Address RIW ADVILD CER GEN BWx CE /o® | Comments
n X X L H L X X ? Daselacted
n+1 X A L H X X ? Deselected
n+2 Ag H L L L X X Z Address and Control meet setup.
3 X X L H L X X z Deselected or STOP.
n+4 Ar H L L L X L Qo | Address Ao Read out. Load A1
5 X X L H L X X Z Dasalected or STOP.
n+6 X X L H L X L Qi | Address A1 Read out Deselected.
n+7? Az H L L L X X zZ Address and confrol meet sefup.
n+8 X X L H L X X Z Deselected or STOP.
n+d X X L H L X L Qe | Address A2 Read out. Deselected.
NCTES: e
1 H=High; L = Low; X = Don't Care; ? = Don't Know; Z = High impedance _
2 CE=Lisdefinedas CEr=L CE2=LandCEo=H CE=Hisdefinedas CE1=H CEz=HorCEz=1L
3 Device Outpuis are ensured to be in High-Z after the first rising edge of clock upon power-up
Write Operation with Chip Enable Used(!)
Cycle Address RW | ADVILD | TE® CEN BWx OE /0 | Commenis
n X X L H L. X X ? Desalsctad.
n+1 X X L H L X X ? Deselected.
n+2 Ao L L L L L X zZ Address and Conirel meet selup.
n+3 X X L H L X X zZ Deselected or STOP,
n+4 A L L L L L X Do | Address Do Write in. Load Ar.
n+5 X X L H L X X z Deselected or STOP.
n+6 X X L H L X X D1 | Address D1 Wiite in. Deselected.
n+7 Az L L L L L X Z Address and confrol meet setup.
n+8 X X L H L X X z Cesetected or STOP.
n+d X X L H L X X Dz Address Dz Write in. Deselected.
5313 b1 0

N :
1 H=High; L = Low; X = Den’t Care; 7 = Don't Know; Z = High Impedance
2

E=Lisdefinedas CEr=L CEz2=Land CE2=H CE=Hisdefinedas CE1=H CE2=HorCEz2=L




“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

14

2030 50 80 100 200
Capacitance (pF) 5313 drw 05

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)
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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




C1DT71T75602, IDT71T75802, 512K x 36, 1M x 18, 2.5V Synchronous ZBTTM SRAMs with
'2.5V )0, Burst Counter, and Pipelined Outputs ' :

JTAG ldentification Register Definitions

“Commercial and Industrlal Ternperature Ranges

Instruction Field Value Description
Revision Number (31:28) 0x2 Raserved for version number,
IOT Cevice ID (27:12) 0x220, 0x222 Defines 1DT part number 71775802 and 71775802, respectively
IDT JEDEC ID {i1:1) 0x33 Allows unigue identification of device vender as IDT.
iD Register Indicator Bit {Bit 0} 1 Indicates the presence of an ID register
B313 thl (2
Available JTAG Instructions
instruction Description OPCODE
Forces contents of the boundary scan cells onto the device ouputst”
EXTEST Places the boundary scan register {BSR) batween TDI and TDO 0960
Places the boundary scan register (BSR) between TDI and TDO
SAMPLE ailows data from device inputs® and cutputs™ to be captured
SAMPLE/PRELOAD in the boundary scan celis and shifted serially trough TDO PRELOAD 0cot
allows data to be input serally into the boundary scan cells via the TOI
Loads the JTAG ID register (JIDR) with the vendor ID code and places
DEVICE_ID the register between TO! and TDC 0010
HIGHZ Places the bypass register (BYR) between TDIl and TDO Forces all 001
device oulpul drivers 0 a High-Z state
RESERVED 0100
RESERVED Several combinations are reserved. Do notuse codes other than those 0101
identified for EXTEST, SAMPLE/PRELOAD, DEVICE_ID, HIGHZ, CLAMP,
RESERVED VALIDATE and BYPASS instrucions 0110
RESERVED o111
CLAMP Uses BYR Forces contents of the boundary scan ceils onte the device 1000
outputs Places the bypass register (BYR) between TDI and TDO
RESERVED 1001
RESERVED 1010
Same as above
RESERVED 1011
RESERVED 1100
Automatically loaded into the instruction register whenever the TAP
VALIDATE contralier passes through the CAPTURE-IR state. The lower two bits '01' 1101
are mandated by the IEEE sid 1149 1 specification
RESERVED Same as ahove 1110
BYPASS The B_YPASS_ ipstruchon is used to truncate the boundary scan register 1414
as a single bit in length
5313 bl ¢
NOTES:

1 Device outputs = All device outpuls except TDO
2 Device inputs = All device inputs except TDI TMS and TRST.




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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119 Ball Grid Array (BGA) 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
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Datasheet Document History

Bev Date Pages Description
0 04/20/00 Created New Datashest
1 05/25/00  Pg1,14,15,25 Added 166MHz speed grade offering
Pg 1,214 Corrected error in ZZ Slsep Mode
Pg 23 AddBQ165 Package Diagram Outline
Pg 24 Corrected 119BGA Package Diagram Qutline
Pg 25 Correctadtopmark on ordering information
2 08/23/01  Pg 1,224 Removed reference of BQ165 Package
Pg 7 Removed page of the 165 BGA pin configuration
Pg 23 Removedpage ofthe 165 BGA package diagram outline
3 10/18/01  Pg 6 Corrected 3.3V to 2 5V in Note 2
102801 Pg 13 improved DC Electrical characteristics-parameters improved: lec, 19B2, 18B3, 1ZZ
4 12/21/1 Pg 4-6 Added ciarification to JTAG pins, allowfor NC  Added 36M address pin locations
Pg 14 Revised 168MHz tcoc(min}, toLz{min) and tCHZ{min} to 1 Ons
5 06/07/02  Pg 1-3,6,13,20,21 Added complete JTAG functionality
Pg 2,13 Added notes for ZZ pin internal pulldown and ZZ leakage current.
Pg 13,14,24 Added 200MHz and 225MHz to DC and AG Electrical Characteristics  Updated supply current for
ldd, 1SB1, 1SB3 and Izz
8 171902 Pg1-24 Changed datasheetfrom Advanced Information tofinal release.
Pg13 Updated DC Electrical characteristics temperature and voltage range table
7 05/23/03  Pg4,513,1424  Added|-temptothedatashest
Pg5 Undated 185 BGA Capacitancetable
g 04/01/04  Pg 1 Updated logo with new design
Pg 45 Clarifiedambientand case operating temperatures
Pg 6 Updated pin I/C number order for the 119 BGA
Pg 23 Updated 119BGA Package Diagram Drawing
9 10/01/08  Pg 1,13,14,24 Deleted 225MMz part, added 200MHz ndustrial grade and added green packages Updated the
crderinginformation by removing the “IDT” notation
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