€ IDT

512K x 36,1M x 18

2.5V Synchronous ZBT™ SRAMs
2.5V 1/0O, Burst Counter
Flow-Through Outputs

IDT71T75702
IDT71T75902

Features
U 512K x 36, 1M x 18 memory configurations
U Supports high performance system speed - 100 MHz

(7.5 ns Clock-to-Data Access)
U ZBT™ Feature - No dead cycles between write and read cycles
Internally synchronized output buffer enable eliminates the
need to control OE
Single R/W (READ/WRITE) control pin
4-word burst capability (Interleaved or linear)
Individual byte write (BW1 - BW4) control (May tie active)
Three chip enables for simple depth expansion
2.5V power supply (£5%)
2.5V (£5%) 1/0 Supply (VDDQ)
Power down controlled by ZZ input
Boundary Scan JTAG Interface (IEEE 1149.1 Compliant)
Packaged in a JEDEC standard 100-pin plastic thin quad
flatpack (TQFP), 119 ball grid array (BGA)

Description

The IDT71T75702/902 are 2.5V high-speed 18,874,368-bit
(18 Megabhit) synchronous SRAMs organized as 512K x 36 /1M x 18.
They are designed to eliminate dead bus cycles when turning the bus
around between reads and writes, or writes and reads. Thus they have
been given the name ZBT™, or Zero Bus Turnaround.

Addressand control signals are applied tothe SRAM during one clock
cycle, and onthe next clock cycle the associated data cycle occurs, be
itread or write.

]
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The IDT71T75702/902 contain address, data-in and control signal
registers. The outputs are flow-through (no output dataregister). Output
enable is the only asynchronous signal and can be used to disable the
outputsatany giventime.

AClock Enable (CEN) pin allows operation of the IDT71T75702/902
to be suspended as long as necessary. All synchronous inputs are
ignoredwhen CEN s high and the internal device registers will hold their
previous values. . .

There are three chip enable pins (CE1, CE2, CE2) that allow the
usertodeselectthe device when desired. [fany one ofthese threeis not
assertedwhen ADV/LDislow, nonew memory operation can be initiated.
However, any pending datatransfers (reads or writes) will be completed.
The databus willtri-state one cycle after the chipis deselected or awrite
isinitiated.

The IDT71T75702/902 have an on-chip burst counter. In the burst
mode, the IDT71T75702/902 can provide four cycles of data for asingle
address presented to the SRAM. The order of the burst sequence is
defined by the LBO input pin. The LBO pin selects between linear and
interleaved burst sequence. The ADV/LD signal is used to load a new
external address (ADV/LD =LOW) orincrementthe internal burst counter
(ADV/LD = HIGH).

The IDT71T75702/902 SRAMs utilize IDT's high-performance
CMOS process, and are packagedina JEDEC Standard 14mmx20mm
100-pin plastic thin quad flatpack (TQFP) aswellasa 119 ballgrid array
(BGA).

Pin Description Summary

Ao-A19 Address Inputs Input Synchronous
CE1, CE2, CE2 Chip Enables Input Synchronous
OE Output Enable Input Asynchronous
RIW Read/Write Signal Input Synchronous
CEN Clock Enable Input Synchronous
BW1, BW>2, BW3, BWa4 Individual Byte Write Selects Input Synchronous
CLK Clock Input NA
ADVID Advance Burst Address/Load New Address Input Synchronous
[BO Linear/Interleaved Burst Order Input Static
T™S Test Mode Select Input NA
TDI Test Data Input Input NA
TCK Test Clock Input NA
TDO Test Data Output Output NA
TRST JTAG Reset (Optional) Input Asynchronous
zZ Sleep Mode Input Synchronous
V/Oo-VOat, /OP1-IOP4 Data Input/Output /o Synchronous
Vob, VDDQ Core Power, /O Power Supply Static
Vss Ground Supply Static
APRIL%804
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Pin Definitions("
Symbol Pin Function I/0 | Active Description

Ac-A19 Address Inputs | N/A | Synchronous Address inputs. The address register is triggered by a combination of the rising edge of
CLK, ADV/LD low, CENlow, and true chip enables.

ADV/LD | Advance / Load N/A | ADV/LD is a synchronous input thatis used to load the interal registers with new address and control
when it is sampled low at the rising edge of clock with the chip selected. When ADV/LDis low with the
chip deselected, any burst in progress is terminated. When ADV/LD is sampled high then the intemal
burst counter is advanced for any burst that was in progress. The external addresses are ignored when
ADV/LD is sampled high.

RIW Read / Write NA |RW signal is a synchronous input that identifies whether the current load cycle initiated is a Read or
Write access to the memory array. The data bus activity for the current cycle takes place one clock
cycle later.

CEN Clock Enable I [ LOW | Synchronous Clock Enable Input. When CEN is sampled high, all other synchronous inputs, including

clock are ignored and outputs remain unchanged. The effect of CEN sampled high on the device
outputs is as if the low to high clock transition did not occur. For normal operation, CEN must be
sampled low at rising edge of clock.

BW-BW: | Individual Byte | | LOW |Synchronous byte write enables. Each 9-bit byte has its own active low byte write enable. On load write
Write Enables cycles (When R/W and ADV/LD are sampled low) the appropriate byte write signal (BWi-BWa) must be
valid. The byte write signal must also be valid on each cycle of a burst write. Byte Write signals are
ignored when R/Wis sampled high. The appropriate byte(s) of data are written into the device one cycle
later. BW-BWA can all be tied low if always doing write to the entire 36-bit word.

CE, CE | cChip Enables I | LOW [Synchronous active low chip enable. CEL and CE are used with CE2 to enable the IDT71T75702/902
(CE2 or CE2 sampled high or CE2 sampled low) and ADV/LD low at the rising edge of clock, initiates a
deselect cycle. The ZBT™ has a one cycle deselect, i.e., the data bus will tri-state one clock cycle after
deselect is initiated.

CE2 Chip Enable I [ HIGH | Synchronous active high chip enable. CE2 s used with CE. and CE to enable the chip. CE2 has
inverted polarity but otherwise identical to CEx and CE2.

CLK Clock N/A | This is the clock input to the IDT71T75702/902. Except for O—E all timing references for the device are
made with respect to the rising edge of CLK.

[/O0-/0s1 | Data Input/Output | /O | N/A |Data input/output (/O) pins. The data input path is registered, triggered by the rising edge of CLK. The

I/OpP1-1/0P4 data output path is flow-through (no output register).

[BO | Linear BurstOrder| | | LOW |Burstorder selection input. When BOis high the Interleaved burst sequence is selected. When BOis
low the Linear burst sequence is selected. LBO is a static input, and it must not change during device
operation.

OE Output Enable | LOW | Asynchronous output enable. OE must be low to read data from the IDT71T75702/902. When OE is HIGH

the 1/0 pins are in a high-impedance state. OE does not need to be actively controlled for read and
write cycles. In normal operation, OE can be tied low.

™S Test Mode Select | | N/A | Gives input command for TAP controller; sampled on rising edge of TCK. This pin has an intemal pullup.

DI Test Data Input | NA SerlaJ input of registers placed between TDI and TDO. Sampled on rising edge of TCK. This pin has an
internal pullup.

TcK Test Clock NA Clock input of TAP controller. Each TAP event is clocked. Test inputs are captured on rising edge of

TCK, while test outputs are driven from falling edge of TCK. This pin has an internal pullup.

Serial output of registers placed between TDI and TDO. This output is active depending on the state of

TDO Test Data Output | O N/A the TAP controller.

JTAG Reset Optional asynchronous JTAG reset. Can be used to reset the TAP controller, but not required. JTAG
TRST (Optional) | LOW |reset occurs automatically at power up and also resets using TMS and TCK per IEEE 1149.1. If not
P used TRST can be left floating. This pin has an internal pullup. Only available in BGA package.

Synchronous sleep mode input. ZZ HIGH will gate the CLK internally and power down the
Z Sleep Mode | HIGH [ IDT71T75702/902 to its lowest power consumption level. Data retention is guaranteed in Sleep Mode.
This pin has an internal pulldown.

VDD Power Supply | NFA [ N/A [ 2.5V core power supply.

Vb Power Supply N/A'| NA |25V I/O Supply.

Vss Ground N/A | NA |[Ground.

NOTE: 5319 thl 2
1. Allsynchronous inputs must meet specified setup and hold times with respect to CLK.




IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang

Functional Block Diagram — 512K x 36

LBO > 512K x 36 BIT
y . ) MEMORY ARRAY
Address A [0:18] D Ql—» — Address

CEL,, CE2CE2 —»

RIW —

D Q > »  Control
CEN —»

ADV/LD —»

BWX —»

Input Register
——
-

—»™ D Q [—¥ Control Logic
Clk
Mux -
Clock l Sel
G
OE | Gale
TMS — Data I/O [0:31], I/O P[1:4]
DI TTAG > TDO 5319 drw 01
TCK —
—P
(optional)
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Functional Block Diagram — 1M x 18

LBO > 1M x 18 BIT
MEMORY ARRAY
Address A[0:19] ™ 5 o » ! Address
CE, CE2CE2 —P
RW —»
D Q™ »  Control
CEN —»
ADVILD — » 1 DI DO
(@]
(O]
BWXx —» & T
g
—®» D Q[ P Control Logic
Clk
A
v
Mux <
Clock L Sel
G
OE » Cate
T™MS Data /0O [0:15], I/O P[1:2]
DI —» a6 — TDO 5319 drw 0la
TCK —»
TRST —»

(optional)

Recommended DC Operating

Conditions
Symbol Parameter Min. | Typ. Max. Unit
Voo | Core Supply Voltage 2.375( 25 2.625 Vv
VopQ | 1/O Supply Voltage 2.375( 25 2.625 Vv
Vss | Ground 0 0 0 v
VH |InputHigh Voltage — Inputs | 1.7 | — Vobp +0.3 \%
VH | Input High Voltage — /0 17 | — |Vopg+0.3®| Vv
ViL | Input Low Voltage 039 — 0.7 %
5319 thl B
NOTE:

1. ViL (min.) = -0.8V for pulse width less than tcyc/2, once per cycle.
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Recommended Operating
Temperature and Supply Voltage

Ambient

Grade Temperature®

Vss VDD VDDQ

Commerical | 0°Cto +70 °C ov 25V +5% | 25V + 5%

Industrial | -40 °Cto +85 °C ov 25V £5% | 2.5V + 5%

NOTE: 5319 thl 05

1. During production testing, the case temperature equals the ambient temperature.

Pin Configuration — 5

&[] ADVILD

2 10CE
R JAs
S A7
S 1 As
2 ] A

100 99 98 97 96 95 94 93 92 91 90 89 88 87
1/op3[ 1 © 80 ] 1/Op2
I/O16[_]2 79 [ 1/O15
/017013 78 |_11/014
VopQl_|4 77 |1 VppQ
Vss[_5 76 [ Vss
I/018[_]6 75 1 1/O13
110197 74 _11/012
/0208 73 ] on
110219 721 1/010
Vss[] 10 71 ]Vss
Vopo[_|11 70 1 Vppo
/02212 69 1 1/09
/02313 681 1/0s
Vss®[ |14 67 | Vss
Vopl[_]15 66 | ] Vss®
Vop@[ |16 65 |1 VoD
vss[ |17 64 | 127z
1102418 63| 1/07
/025 19 62 |1 1/0s
VopQl__| 20 61 [ Vbbo
Vss[_]21 60 ] Vss
I/O26_] 22 59 [ 11/05
1102723 58 [ 1 1/04
11028 24 57 [_11/03
/020 25 56 1 1/0O2
Vss[_|26 55| | Vss
VopqQl |27 54 ] Vopo
/O30 28 s3] 1/O1
11031 29 52 1 1/00
1/0p4a_|30 511 I/Op1
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
UOOUOOOOUOOUOOOUOOOL  seeawe
8 5 VW O § 9 49 N o % 0 9
QeITIIH2 48233283283
eF ES
55 5-
ez 29
Top View
100 TQFP

NOTES:

1. Pins 14 and 66 do not have to be connected directly to Vss as long as the input voltage is < VL.

2. Pin 16 does not have to be connected directly to Vop as long as the input voltage is = ViH.

3. Pins 38, 39 and 43 will be pulled internally to Vo if not actively driven. To disable the TAP controller without interfering with normal operation,
several settings are possible. Pins 38, 39 and 43 could be tied to Vop or Vss and pin 42 should be left unconnected. Or all JTAG inputs (TMS,
TDI and TCK) pins 38, 39 and 43 could be left unconnected “NC” and the JTAG circuit will remain disabled from power up.

4. Pin 43 is reserved for the 36M address. JTAG is not offered in the 100-pin TQFP package for the 36M ZBT device.
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Pin Configuration — 1M x 18 Absolute Maximum Ratings"
[a]
=
P &g gog % %g § g éé é Y é 2839 Symbol Rating Commercial Industrial Unit
OO O O T O I I vieav®) Terminal \oltage with 0510 +3.6 0510 +36 v
100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 Respect to GND
O (36) . .
NC 1 8o 1A VTERM™ Terminal Voltage with r r \Y
NG 2 20 Néo Respect o GND 0.5 to Vo 0.5 to Vo
NCE3 ’SENC vrerv®® | Terminal Voltage with v
VDDQ 4 77 VDDQ TERM™™ erminal Voltage wi ! !
vss []s 76 [_Jvss Respectto GND 0510 VoD +0.5 051 Voo +0.5
NCEB 75%NC Vrerv®® | Terminal Vol ith v
NC 7 74 1/O TERM™ erminal Vo tage Wi
/o8 L8 s [07 Respect to GND 0.5t Vooo +0.5 | -0.5to Vooo +0.5
1109 |9 72 [11/08
Vss [] 10 71 [ v Operating Ambient .
VopQ |11 701 VESDQ Ta" Tepmperfmre 0to +70 -40 to +85 C
/010 [ 12 69 [ 11/0s
Vo1 []13 68 [ 1/04 TBIAS Temperature Under Bias 5510 +125 5510 +125 °C
Vss® [ 14 67 ] vss
Voo |15 66 [ Vssh TsT6 Storage Temperature 55 to +125 55 to +125 °C
Vop®@ [ 16 65 VoD
vss [ 17 s 1277 PT Power Dissipation 2.0 2.0 W
vo12 ] 18 63| ] /03
yo1s ] 19 62 [ /02 lout DC Output Current 50 50 mA
Vopg L] 20 61 1 VppQ e
vss 21 60 ] vss
11014 T 22 so [ 1/01 NOTES:
o = #5001 Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may
NC 125 56 ] NG cause permanent damage to the device. This is a stress rating only and functional
vss 26 551 vss operation of the device at these or any other conditions above those indicated
Voo L Ve in the operational sections of this specification is not implied. Exposure to absolute
NC 2o s2 [ NC maximum rating conditions for extended periods may affect reliability.
Ne e 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 = NC 2 VDD termln_als Only'
JUIUHOUUNOUNUUUTTUIT s 3 ¥o00 teminas on.
0232 %2 88% ¢ 399y . Input terminals only.
3 EE>>E§ 22228828 5. 1/0 terminals only.
g Q g S 6. This is a steady-state DC parameter that applies after the power supply has
= reached its nominal operating value. Power sequencing is not necessary;
Top View however, the voltage on any input or 1/O pin cannot exceed VopQ during power
100 TQFP supply ramp up.
7. During production testing, the case temperature equals TA.
NOTES:
1. Pins 14 and 66 do not have to be connected directly to Vss as long as the
input voltage is < VL.
2. Pin 16 does not have to be connected directly to Vo as long as the input voltage
is > VH.
3. Pins 38, 39 and 43 will be pulled internally to Voo if not actively driven. To
disable the TAP controller without interfering with normal operation, several
settings are possible. Pins 38, 39 and 43 could be tied to Vop or Vss and
pin 42 should be left unconnected. Or all JTAG inputs (TMS, TDI and TCK) =
pins38, 39 and 43 could be left unconnected “NC” and the JTAG circuit will fBGA CapaCItance
remain disabled from power up. (TA = +25°C, f = 1.0MH2z)
4. Pin 43 is reserved for the 36M address. JTAG is not offered in the 100-pin " — -
TQFP package for the 36M ZBT device. Symbol Parameter® Conditions Max. | Unit
TQFP Capacitance CiN Input Capacitance VIN = 3dV 7 pF
—-— o —
(TA = +25°C, f = 1.0MHz) Cio |0 Capacitance Vout = 3dV 7 | pF
Symbol Parameter® Conditions | Max | Unit 5319 61070
CiN Input Capacitance VIN = 3dV 5 pF
Cio I/O Capacitance Vour = 3dV 7 pF
- 5319 thl 07
BGA Capacitance
(TA = +25°C, f = 1.0MHz)
Symbol Parameter® Conditions | Max. | Unit
CiN Input Capacitance VN = 3dV 7 pF
Cio I/O Capacitance Vour = 3dV 7 pF
5319 thl 07a
NOTE:

1. This parameter is guaranteed by device characterization, but not production tested.
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Pin Configuration — 512K x 36, 119 BGA (1:2:3:4)
1 2 3 4 5 6 7
A VDDQ A, A, A, A, A VDDQ
B NC CE, A, |ADVID| A, CE, NC
c NC A, A, VDD A, A NC
D 10, 0, Vss NC Vss 0, 0
E o, 0, Vss CE Vss 0, o,
F vobQ | /0, Vss OE Vss o, | vopQ
G 10, 0, BW, A, BW, o, 0,
H o, o, | Vss RW | vss o, o,
J VDDQ VDD VD@ VDD vss® VDD VDDQ
K 0, 0, Vss CLK Vss o, o,
L 0, (o8 BW, NC BW, o, o,
M VoDQ [ 1/0, Vss CEN | vss o, VDDQ
N o, | Wo, | vss A, vss o, o,
P o, | o, | Vss A, vss 10, o,
R NC A, BO voD | vss® A, NC
T NC NC A, A, A, NC® z
u VDDQ | NC/TMS® | NC/TDI® | NC/TCK® | NC/TDO® | NC/TRST®® | \/DDQ

5319 thl 25

Top View
Pin Configurations — 1M x 18, 119 BGA(1:2:3:4)
1 2 3 4 5 6 7
A VDDQ A A, Ay, A A VDDQ
B NC CE, A, |ADVID| A, CE, NC
c NC A, A, VDD A, A, NC
D lo, NC Vss NC vss o NC
E NC 110, vss CE, vss NC o,
F VDDQ NC Vss OE Vss 110, VDDQ
G NC o, | BW, A, Vss NC o,
H o, NC Vss RIW vss o, NC
J VDDQ VDD Vop®? VDD Vss® VDD VDDQ
K NC (o} Vss CLK vss NC o,
L 11013 NC Vss NC BW1 110, NC
M VDDQ 110,, Vss CEN Vss NC VDDQ
N (oM NC Vss A vss lo, NC
P NC 0, Vss A, vss NC o,
R NC Ay [BO VDD vsst® A, NC
T NC A, A, NC® A, A, z
u VDDQ | NC/TMS® | NC/TDI® | NC/TCK® | NC/TDO® [ NCARST*® |  VDDQ
5319l 25
NOTES: Top View

1. Pins R5 and J5 do not have to be connected directly to Vss as long as the input voltage is < VIL.

2. Pin J3 does not have to be connected directly to Vop as long as the input voltage is > ViH.

3. U2, U3, U4 and U6 will be pulled internally to Vop if not actively driven. To disable the TAP controller without interfering with normal operation, several
settings are possible. U2, U3, U4 and U6 could be tied to VDD or VSS and U5 should be left unconnected. Or all JTAG inputs(TMS, TDI, and TCK and TRST)
U2, U3, U4 and U6 could be left unconnected “NC" and the JTAG circuit will remain disabled from power up.

4. The 36M address will be ball T6 (for the 512K x 36 device) and ball T4 (for the 1M x 18 device).

5. TRST is offered as an optional JTAG reset if required in the application. If not needed, can be left floating and will internally be pulled to Vop.
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Synchronous Truth Table(!)

CEN | rRW | CEL,CE® | ApviD | BWx ADDRESS PREVIOUS CYCLE CURRENT CYCLE 10
USED (One cycle later)
L L L L Valid External X LOAD WRITE D?
L H L L X External X LOAD READ Q"
L X X H valid Internal LOAD WRITE / BURST WRITE pD?
BURST WRITE (Advance burst counter)®
L X X H X Internal LOAD READ / BURST READ Q"
BURST READ (Advance burst counter)®
L X H L X X X DESELECT or STOP®) HiZ
L X X H X X DESELECT / NOOP NOOP HiZ
H X X X X X X SUSPEND® Previous Value
5319 thl 08
NOTES:

1. L=V, H=VH, X=Don't Care.

2. When ADV/LD signal is sampled high, the internal burst counter is incremented. The R/W signal is ignored when the counter is advanced. Therefore the nature of
the burst cycle (Read or Write) is determined by the status of the R/W signal when the first address is loaded at the beginning of the burst cycle.

3. Deselect cycle is initiated when either (CE1, or CE2 is sampled high or CE2 is sampled low) and ADV/LD is sampled low at rising edge of clock. The data bus will
tri-state one cycle after deselect is initiated.

4. When CEN is sampled high at the rising edge of clock, that clock edge is blocked from propogating through the part. The state of all the internal registers and the
I/Os remains unchanged.

5. Toselectthe chip requires CE1 =L, CE2 = L and CE2=H on these chip enable pins. The chip is deselected if any one of the chip enables is false.

Device Outputs are ensured to be in High-Z during device power-up.

7. Q - data read from the device, D - data written to the device.

8

Partial Truth Table for Writes(!

OPERATION RIW BW1 BW: BW#® BW4®)
READ H X X X X
WRITE ALL BYTES L L L L L
WRITE BYTE 1 (/0[0:7], /Op1)? L L H H H
WRITE BYTE 2 (/0[8:15], /0p2)? L H L H H
WRITE BYTE 3 (/0[16:23], /Op3)®?) L H H L H
WRITE BYTE 4 (//0[24:31], /Op4)®2) L H H H L
NO WRITE L H H H H
NOTES: Hene
1. L=V, H=VH, X=Don't Care.
2. Multiple bytes may be selected during the same cycle.
3. N/A for x18 configuration.
Interleaved Burst Sequence Table (LBO=VbDb)
Sequence 1 Sequence 2 Sequence 3 Sequence 4
Al A0 Al A0 Al A0 Al A0
First Address 0 0 0 1 1 0 1 1
Second Address 0 1 0 0 1 1 1 0
Third Address 1 0 1 1 0 0 0 1
Fourth Address® 1 1 1 0 0 1 0 0
NOTE: 5319 thl 10

1. Upon completion of the Burst sequence the counter wraps around to its initial state and continues counting.
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Linear Burst Sequence Table (LBO=Vss)

Sequence 1 Sequence 2 Sequence 3 Sequence 4
Al A0 Al A0 Al A0 Al A0
First Address 0 0 0 1 1 0 1 1
Second Address 0 1 1 0 1 1 0 0
Third Address 1 0 1 1 0 0 0 1
Fourth Address® 1 1 0 0 0 1 1 0
NOTE: 5319 thl 11

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 ENENENENENENENE
ADDRESS @
A29 A30 A3l A32 A33 A34 A35 A36 A37
(Ao - A1)
CONTROL(Z)
Cc29 C30 Cc31 Cc32 c33 C34 c35 C36 c37
(R/W, ADVILD, BWx)
)
DATA D/Q28 D/Q29 D/Q30 D/Q31 D/Q32 D/Q33 D/Q34 D/Q35 D/Q36
/0 [0:31], I/O P[1:4]
5319 drw 03

NOTES: o -
1. This assumes CEN, CE1, CE2 and CE2 are all true.
2. All Address, Control and Data_In are only required to meet set-up and hold time with respect to the rising edge of clock. Data_Out is valid after a clock-to-data

delay from the rising edge of clock.
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Device Operation - Showing Mixed Load, Burst,
Deselect and NOOP Cycles'?

Cycle Address RW | ApviD | CEw | CEN | BWx OE /0 | Comments

n Ao H L L L X X D1 |Load read

n+1 X X H X L X L Qo | Burst read

n+2 A1 H L L L X L Qo+1 |Load read

n+3 X X L H L X L Q1 | Deselect or STOP
n+4 X X H X L X X z NOOP

n+5 A2 H L L L X X z Load read

n+6 X X H X L X L Q2 | Burst read

n+7 X X L H L X L Q2+1 | Deselect or STOP
n+8 A3 L L L L L X z Load write

n+9 X X H X L L X D3 | Burst write
n+10 A4 L L L L L X D3+1 | Load write

n+11 X X L H L X X Ds | Deselect or STOP
n+12 X X H X L X X z NOOP
n+13 As L L L L L X z Load write
n+14 Ae H L L L X X Ds |Load read
n+15 A7 L L L L L L Q6 |Load write
n+16 X X H X L L X D7 | Burst write
n+17 As H L L L X X D7+1 | Load read
n+18 X X H X L X L Qs | Burst read
n+19 Ag L L L L L L Qs+1 | Load write

5319 thl 12
NOTES:

1. CEz2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
2. H=High; L = Low; X = Don't Care; Z = High Impedence.
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2.5V /O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang
Read Operation(?
Cycle Address RW | ADviD | CE® | CEN | BWx OE /0 | Comments
n Ao H L L L X X X Address and Control meet setup
n+1 X X X X X X L Qo | Contents of Address Ao Read Out
NOTES: 5319 thl 13
1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
Burst Read Operation()
Cycle Address RW | ADVAID | CE® | CEN BWx OE /0 | Comments
n Ao H L L L X X X Address and Control meet setup
n+1 X X H X L X L Qo | Address Ao Read Out, Inc. Count
n+2 X X H X L X L Qo+1 | Address Ao+1 Read Out, Inc. Count
n+3 X X H X L X L Qo+2 | Address Ao+2 Read Out, Inc. Count
n+4 X X H X L X L Qo+3 | Address Ao+3 Read Out, Load A1
n+5 A1 H L L L X L Qo | Address Ao Read Out, Inc. Count
n+6 X X H X L X L Q1 | Address A1 Read Out, Inc. Count
n+7 A2 H L L L X L Q1+1 | Address A1+1 Read Out, Load A2
NOTES: 5319 thl 14
1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
Write Operation(!)
Cycle Address RW | AapviD | CE® | 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 L X X Do | Write to Address Ao
NOTES: 5319 thl 15
1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
Burst Write Operation(!)
Cycle Address RW | ADVID | CE® | CEN BWx OE /0 | Comments
n Ao L L L L L X X Address and Control meet setup
n+1 X X H X L L X Do | Address Ao Write, Inc. Count
n+2 X X H X L L X Do+1 | Address Ao+1 Write, Inc. Count
n+3 X X H X L L X Do+2 | Address Ao+2 Write, Inc. Count
n+4 X X H X L L X Do+3 | Address Ao+3 Write, Load A1
n+5 A1 L L L L L X Do | Address Ao Write, Inc. Count
n+6 X X H X L L X D1 | Address A1 Write, Inc. Count
n+7 A2 L L L L L X Di+1 | Address Ai+1 Write, Load A2
NOTES: 5319 thl 16

1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.



IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /0O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang

Read Operation with Clock Enable Used(1)

Cycle Address RW | ADVILD | CE® | CEN BWx OE /0 |Comments
n Ao H L L L X X X Address Ao and Control meet setup
n+1l X X X X H X X X Clock n+1 Ignored
n+2 A1 H L L L X L Qo | Address Ao Read out, Load A1
n+3 X X X X H X L Qo | Clock Ignored. Data Quois on the bus.
n+4 X X X X H X L Qo | Clock Ignored. Data Qois on the bus.
n+5 Az H L L L X L Q1 [ Address A1 Read out, Load A2
n+6 A3 H L L L X L Q2 | Address Az Read out, Load A3
n+7 A4 H L L L X L Q3 | Address A3 Read out, Load A4
NOTES: 5319 thl 17
1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
Write Operation with Clock Enable Used(")
Cycle Address RW | apviD | cg® | CEN BWx OE /0 |Comments
n Ao L L L L L X X Address Ao and Control meet setup.
n+1 X X X X H X X X Clock n+1 Ignored.
n+2 A1 L L L L L X Do | Write data Do, Load At
n+3 X X X X H X X X Clock Ignored.
n+4 X X X X H X X X Clock Ignored.
n+5 A2 L L L L L X D1 | Write Data Dz, Load A2
n+6 A3 L L L L L X D2 | Write Data Dz, Load A3
n+7 A4 L L L L L X D3 | Write Data Ds, Load A4
5319 thl 18
NOTES:

1. H = High; L = Low; X = Don't Care; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.



IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang

Read Operation with Chip Enable Used("

Cycle Address RW | ADVID | CE® | CEN BWx OE /0® | Comments
n X X L H L X X ? Deselected.
n+1 X X L H L X X z Deselected.
n+2 Ao H L L L X X z Address Ao and Control meet setup.
n+3 X X L H L X L Qo | Address Ao read out, Deselected.
n+4 A1 H L L L X X z Address A1 and Control meet setup.
n+5 X X L H L X L Q1 | Address A1 read out, Deselected.
n+6 X X L H L X X z Deselected.
n+7 A2 H L L L X X z Address A2 and Control meet setup.
n+8 X X L H L X L Q2 | Address A2 read out, Deselected.
n+9 X X L H L X X z Deselected.
NOTES: 5319 thl 19
1. H=High; L = Low; X = Don't Care; ? = Don’t Know; Z = High Impedance. . .
2. CE2 timing transition is identical to CE1 signal. CE2 timing transition is identical but inverted to the CE1 and CE2 signals.
3. Device outputs are ensured to be in High-Z during device power-up.
Write Operation with Chip Enable Used(")
Cycle Address RW | ADVILD | CE® CEN BWx OE /0 |Comments
n X X L H L X X ? Deselected.
n+1 X X L H L X X z Deselected.
n+2 Ao L L L L L X z Address Ao and Control meet setup
n+3 X X L H L X X Do |Data Do Write In, Deselected.
n+4 A1 L L L L L X z Address A1 and Control meet setup
n+5 X X L H L X X D1 | Data D1 Write In, Deselected.
n+6 X X L H L X X z Deselected.
n+7 A2 L L L L L X z Address A2 and Control meet setup
n+8 X X L H L X X D2 | Data D2 Write In, Deselected.
n+9 X X L H L X X z Deselected.
NOTES: 5319 thl 20

1. H=High; L =Low; X =Don't Care; ? =Don't Know; Z = H@ Impedance. . .
2. CE =Lis defined as CE1 = L, CE2 = L and CE2 = H. CE = H is defined as CE1 = H, CE2 = H or CE2 = L.



IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /0O, Burst Counter and Flow-Through Outputs

Commercial and Industrial Temperature Rang

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vop = 2.5Vi5%)

Symbol Parameter Test Conditions Min. Max. Unit
(I Input Leakage Current Vob = Max., VN = 0V to Vbp — 5 HA
(] LBO, JTAG and ZZ Input Leakage Current® Vop = Max., VN = OV to Vbp — 30 LA
|Io| Output Leakage Current Vout = 0V to Vcc — 5 HA
VoL Output Low Voltage loL = +6mA, Vbp = Min. — 04 v
VoH Output High Voltage loH = -6mA, Vobp = Min. 2.0 — v

NOTE: 5319 th 21
1. The LBO, TMS, TDI, TCK and TRST pins will be internally pulled to Vop and the ZZ pin will be internally pulled to Vss if they are not actively driven in the application.

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range!" (vob = 2.5v+5%)

7.5ns 8ns 8.5ns
Symbol Parameter Test Conditions Unit
Com'l Ind Com'l Ind Com'l Ind
Operating Power Device Selected, Outputs Open,
IpD Supply Current ADV/LD = X, Vpbp = Max., 275 295 250 270 225 245 mA
VIN > ViH or < ViL, f = fuax®
CMOS Standby Power Device Deselected, Outputs Open,
IsB1 Supply Current Vbb = Max., VIN > VHD or < Vb, 40 60 40 60 40 60 mA
f= 029
Clock Running Power Device Deselected, Outputs Open,
IsB2 Supply Current Vbb = Max., VIN > VHD or < Vb, 105 125 100 120 95 115 mA
f= fuax®3
Idle Power Device Selected, Outputs Open,
IsB3 Supply Current CEN > VH, VoD = Max., 60 80 60 80 60 80 mA
VIN > VHD or < Vb, f = fmax@?)
Full Sleep Mode Device Selected, Outputs Open,
lzz Supply Current CEN < VH, Vbp = Max., ZZ > VHD 40 60 40 60 40 60 mA
VIN > VHD or < Vb, f = fuax??
NOTES: 5319 thl 22
1. All values are maximum guaranteed values.
2. At f = fmax, inputs are cycling at the maximum frequency of read cycles of l/tcyc; f=0 means no input lines are changing.
3. Forl/Os VHp = VppQ - 0.2V, Vb = 0.2V. For other inputs VHp = Vob - 0.2V, Vb = 0.2V.
AC Test Load VDDQ/2 AC Test Conditions
50Q Input Pulse Levels 0to 25V
/O °_€) 70 = 500 )—}—o Input Rise/Fall Times 2ns
= T soawos Input Timing Reference Levels (VooQr2)
6 Figure 1. AC Test Load Output Reference Levels (Vopgr2)
. Output Load Figure 1
5319 thl 23
4 -_—
Acp 3T
(Typical, ns)2 1
1 ——
2030 50 80 100 200
CapaCItance (pF) 5319 drw 05

Figure 2. Lumped Capacitive Load, Typical Derating
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IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang

AC Electrical Characteristics
(Vbb = 2.5V+5%, Commercial and Industrial Temperature Ranges)

7.5ns 8ns 8.5ns

Symbol Parameter Min. | Max. Min. | Max. Min. Max. | Unit
teve Clock Cycle Time 10 — 10.5 — u — ns
tcH Clock High Pulse Width 25 — 2.7 — 3.0 — ns
tcL® Clock Low Pulse Width 25 — 2.7 — 3.0 — ns
Output Parameters
tco Clock High to Valid Data — 7.5 — 8 — 8.5 ns
tcoc Clock High to Data Change 2 — 2 — 2 — ns
ta %34 | Clock High to Output Active 3 — 3 — 3 — ns
tchz®®4 | Clock High to Data High-Z — 5 — 5 — 5 ns
toE Output Enable Access Time — 5 — 5 — 5 ns
toL2%%) Output Enable Low to Data Active 0 — 0 — 0 — ns
tonZ2?) Output Enable High to Data High-Z — 5 — 5 — 5 ns
Set Up Times
tsE Clock Enable Setup Time 2.0 — 2.0 — 2.0 — ns
tsA Address Setup Time 2.0 — 2.0 — 2.0 — ns
tsp Data In Setup Time 2.0 — 2.0 — 2.0 — ns
tsw Read/Wiite (RW) Setup Time 2.0 — 2.0 — 2.0 — ns
tSADV Advance/Load (ADV/LD) Setup Time 2.0 — 2.0 — 2.0 — ns
tsc Chip Enable/Select Setup Time 2.0 — 2.0 — 2.0 — ns
tsB Byte Write Enable (BWk) Setup Time 2.0 — 2.0 — 2.0 — ns
Hold Times
tHE Clock Enable Hold Time 0.5 — 0.5 — 0.5 — ns
tHA Address Hold Time 0.5 — 0.5 — 0.5 — ns
tHD Data In Hold Time 0.5 — 0.5 — 0.5 — ns
tHw Read/Write (R/W) Hold Time 0.5 — 0.5 — 0.5 — ns
tHADV Advance/Load (ADV/LD) Hold Time 0.5 — 0.5 — 0.5 — ns
tHe Chip Enable/Select Hold Time 0.5 — 0.5 — 0.5 — ns
tHB Byte Write Enable (BWk) Hold Time 0.5 — 0.5 — 0.5 — ns
NOTES: 5319 thl 24

1. Measured as HIGH above 0.6VppQ and LOW below 0.4VppQ.

2. Transition is measured +200mV from steady-state.

3. These parameters are guaranteed with the AC load (Figure 1) by device characterization. They are not production tested.

4. To avoid bus contention, the output buffers are designed such that tcHz (device turn-off) is about 1ns faster than tcLz (device turn-on) at a given temperature and voltage.
The specs as shown do not imply bus contention because tcLz is a Min. parameter that is worse case at totally different test conditions (0 deg. C, 2.625V) than tcHz,
which is a Max. parameter (worse case at 70 deg. C, 2.375V).
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d Read and Write Cycles(1:2:3)
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2.5V /O, Burst Counter and Flow-Through Outputs

T

Waveform of CEN Operation(1:2:3:4)

‘INVYHS 8y} 0 pajuasald si elep [enjoe ayj alojaq 8j9Ad
3UO Ul SaW0J uonewlojul alum a1kq ayL ‘MO pajdues si [eubis A\ Uaym pareniul St 9j9A2 alum 7 “S8joAd aim-1sing pue )M e Uo pijeA aq 1snw (Xpng) S[eubis sl a1Ag fenpiaipul ¢
o “a1e1s snoinaid J1ay) urelal [IM NS 8U Ul sialsiBal feussiul |y
*JN290 10U PIp UOIISURI} XI0[9 H-1 38U} JI Se aAeyaq |jim bed ay L *INvHS ayp olul Buirefiodoid wody %90]2 8y Jo uonisuel) H-7 1Y) %20|q [|IM %2019 Jo abpa Buist ay) uo ybiy pajdwes usym N3 '€
"HOIH SI 230 ‘WIojeARM SIL) U0 MO I8 230 pue 130 Uaym ‘ajdurexa o4 “sfeubis 230 pue 130 au) 0] PaliaAUl Ing [eanuap! aJe suomisuel Buln z3) g
2y SSaIppe 0} BuIpuodsa1I0d WYYS 8y 0] erep Indul ay) spussaidal (2y) g ‘T SSeIppe [eulalxa sy woj Indino 1siy sy sjuasaidal (1v) O T

‘S3ION
60 MNP 6TES Z10}
\v A‘
()0 EV)O (v)d w)d 1nov.ivd
- e D | - <>
2am) as ®Sao ao)
ot
(ev)a ' NIVLYQ
mI\AomVH
30
YMd - TG
(ewa
8H) |
— | 9S) @4
(2230 13D
\‘VVOIH -«
—» Sl la—
v v eV 2y v SS3daav
—» | VHl |
—» "SHe—
MW
— | MHl @ |-
» S]]
aynav
NAVH] ‘vv -
—» 4— AAVS)
/ N30
—» e
0l a+—» |<+—»|HI > 35 -
— — M‘/ — — — — M‘/ o
_/ N/ __/ _/ __/ /| /| __/ _/
<« 0N __,

19



‘INVYS 8y} 01 pajuasald si ejep [enioe ay a1ojaq 8j9Ad
U0 U S3WI0J Uoewoul 81um 814q 8y L ‘MO pajduures si eubis A usym pareniul si 81042 alum v *s8jokd 81LM-ISINg pue allim [ Uo pifeA 8 1snuw (Xpg) sreubis sl 814g [enpiaipul ¢
‘pa1a|dwoa aq 0} (Saum 1o speal) siajsuel erep Huipuad Aue Joj smojje Siy L 8j9Kkd 198jasep

= ay! 10 uoneniul 8y} Jaue 8]oAd BUO Salels-Lil Sng-erep 8y L pareniul si 81042 10sjesap & ‘abpa 20j0 Buisu sy} Je sAnoeul pajdwes i (239 ‘Z30 ‘130) se|qeus diyd ayp Jo 8UO JBYNS UBYM ‘€
2 "HOIH S1 23D ‘WIojaneMm SILp U0 MO 8 230 pue 139 usym ‘sjdwexa Jod "sfeuis 230 pue T30 8y} 0) palaAUl Ing [eanusp! aJe suoisues Buiun 239 °Z
o *0}9 £y Ssalppe 0} Buipuodsaniod NS ayi 03 erep Indul syl sluasaldal (ey) g Ty SSaJppe [eusaixa ay woij indino 1siy ayr siussaldal (1) O T
3 0T Mp 6TES ‘S3LON
m Z10)
g \Vi -
2 Am E5) Nv V)0 @0 ()0 | tnov.iva
©
=
3 o dle]1 Aoovu
° mIou
= NI
2 (ew)a viva
(=
© <>lap
— aH |ds)
.m 30
S o
=
25
20
% YM4g - TMd
s (ey)a 3
~ . 8H)
N X —>| 5] l@— .
o N, ©?30 '130
T OH] | |
S = > % <
=
3 (=]
m - oy Yy eV .y v ss3daav
_nk/_M m — > VH] -
wm W. »| VSl |
=3
= © Y e
— -~ S
] M _C > | ]
x c ™ > ns)+—
X _.m (o]
N = aynav
b2 £
= AQYH[— -
m m _.O- ' Lyl e navs
0
= <) N3O
- C v \
~ 3
s S R~
i 10! HO — -——
o = - - - - L e e S -
o
~ 0 e)] V V V V V V V V V
] € _/ /‘\ /‘\ /‘\ (\ NI /] /] N/
] 1= DAQ)
~ > m - >
= in
D N [

T

20



IDT71T75702, IDT71T75902, 512K x 36, 1M x 18, 2.5V Synchronous ZBT™ SRAMs with

2.5V /O, Burst Counter and Flow-Through Outputs Commercial and Industrial Temperature Rang

JTAG Interface Specification

ticyc

tIR
ticL ~ )\, _tiCH

TCK

Device Inputs®/
TDI/TMS
tibc

tis tH

Device Outputs®/
TDO

tIRSR ticD

TRSTO
M5319 drw 01
tIRST

NOTES:

1. Device inputs = All device inputs except TDI, TMS and TRST.

2. Device outputs = All device outputs 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)

Symbol Parameter Min. Max. | Units - -

4 Scan Register Sizes
ticve JTAG Clock Input Period 100 — ns

ticH JTAG Clock HIGH 0 | — | ns Register Name Bit Size

et JTAG Clock Low g | — | ns | |mstucton(R) 4

tR JTAG Clock Rise Tme | — | 5% | ns | [BYP3SS(BYR) 1

tF JTAG Clock Fall Time o 50 ns JTAG Identification (JIDR) 32

tRST JTAG Reset 50 B ns Boundary Scan (BSR) Note (1)

15319 thl 03

tIRSR JTAG Reset Recovery 50 e ns NOTE:

teo JTAG Data Outout o 20 ns 1. The Boundary Scan Descriptive Language (BSDL) file for this device is available

P by contacting your local IDT sales representative.

tioc JTAG Data Output Hold 0 — ns

tis JTAG Setup 25 e ns

tH JTAG Hold 25 — ns

15319 thl 01
NOTES:

1. Guaranteed by design.

2. AC Test Load (Fig. 1) on external output signals.

3. Refer to AC Test Conditions stated earlier in this document.

4. JTAG operations occur at one speed (LOMHz). The base device may run at any speed specified in this datasheet.
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JTAG ldentification Register Definitions

Instruction Field

Value Description

Revision Number (31:28)

0x2 Reserved for version number.

IDT Device ID (27:12)

0x221, 0x223

Defines IDT part number 71775702 and 71775902, respectively.

IDT JEDEC ID (11:1) 0x33 Allows unique identification of device vendor as IDT.
ID Register Indicator Bit (Bit 0) 1 Indicates the presence of an ID register.
15319 thl 2
Available JTAG Instructions
Instruction Description OPCODE
EXTEST Forces contents of the boundary scan cells onto the device outputs®. 0000
Places the boundary scan register (BSR) hetween TDI and TDO.
Places the boundary scan register (BSR) hetween TDI and TDO.
SAMPLE allows data from device inputs® and outputs® to be captured
SAMPLE/PRELOAD in the boundary scan cells and shifted serially through TDO. PRELOAD 0001
allows data to be input serially into the boundary scan cells via the TDI.
Loads the JTAG ID register (JIDR) with the vendor ID code and places
DEVICE_ID the register between TDI and TDO. 0010
HIGHZ Places the bypass register (BYR) between TDI and TDO. Forces all 0011
device outputdrivers to 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 instructions. 0110
RESERVED 0111
CLAMP Uses BYR. Forces contents of the boundary scan cells onto 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 controller passes through the CAPTURE-IR state. The lower two bits '01' 1101
are mandated by the IEEE std. 1149.1 specification.
RESERVED Same as above. 1110
BYPASS The BYPASS instruction is used to truncate the boundary scan register 11
as a single bit in length.
15319thl 04
NOTES:

1. Device outputs = All device outputs except TDO.
2. Device inputs = All device inputs except TDI, TMS, and TRST.
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119 Ball Grid Array (BGA) Package Diagram Outline
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Timing Waveform of OE Operation(?)

OE
- > toE
toHz
- > _ toz
DATAOUT Q Q
5319 drw 11

NOTE:

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

IDT XXXX S XX XX X

Device Power  Speed Package
Type Blank Commercial (0°C to +70°C)

| Industrial (-40°C to +85°C)

PF 1 100-pin Plastic Thin Quad Flatpack (TQFP)
BG J. 119 Ball Grid Array (BGA)

75
80 { Access time (tcp) in tenths of nanoseconds
85

IDT71T75702 512Kx36 Flow-Through ZBT SRAM
IDT71T75902  1Mx18 Flow-Through ZBT SRAM

5319 drw 12
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Datasheet Document History
Rev Date Pages Description
0 05/25/00 Created Advance Information Datasheet
1 08/24/01  p.1,25 Removed reference of BQ165 package
p.8 Removed page of the 165 BGA pin configuration
p. 24 Removed page of the 165 BGA package diagram outline
2 10/16/01  p.7 Corrected 3.3V t0 2.5V in Note 3
3 12/21/01  p.5-7 Added clarificationto JTAG pins, allow for NC. Added 36M address pin locations
4 05/29/02  p.21 Corrected 100-pin TQFP package drawing
5 06/07/02  p.1-4,7,14,21,22 Added complete JTAG functionality.
p.2,14 Added notes for ZZ pin internal pulldown and ZZ leakage current.
p. 14 Updated ISB3 power supply current from 40 to 60mA for all speeds.
6 11/19/02  p.1-26 Changed datasheetfrom Advancedinformationtofinal release.
7 05/23/03  p.5,6,14,1525  Added I-temptothe datasheet.
p.6 Updated 165BGA table.
8 04/01/04  p.1 Updated logo with new design.
p.5,6 Clarified ambientand case operating temperatures.
p.7 Updated I/0 pin number order for the 119 BGA.
p.24 Updated 119BGA Package Diagram Drawing.
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