MICRON

ADVANCE
256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

4.5Mb LATE
WRITE SRAM

MT59L256H18F
MT59L128H36F

Dual Clock and Single Clock

FEATURES

¢ Fast cycle times (4.5ns, 5ns, éns and 7ns)

¢ 256K x 18 or 128K x 36 configurations

Single +3.3V +0.3V/-0.2V power supply (VDb)

Separate isolated output buffer supply (VopQ)

JEDEC-standard HSTL 1/O

HSTL, user-selectable trip point

Programmable impedance output drivers

Differential HSTL clock

JTAG boundary scan

Asynchronous output enable

Single and dual clock capability

Fully static design for reduced-power standby and

clock-stop capability

BYTE WRITE capability and synchronous WRITE

* SNOOZE MODE for reduced-power standby

¢ Clock-controlled and registered addresses, data1/0Os
and control signals

¢ Self-timed LATE WRITE

¢ 119-bump, 1.27mm (50 mil) pitch, 7 x 17 ball grid array
(BGA) package

¢ JEDEC-standard pinout

¢ Low capacitive bus loading

® & @& & & & & 0 o o

OPTIONS MARKING
¢ Clock Cycle Timing

4.5ns (222 MHz) -4.5

5ns (200 MHz) -5

6ns (167 MHz) -6

7ns (143 MHz) -7
¢ Configurations

256K x 18 MT59L256H18F

128K x 36 MT59L128H36F
¢ Package

119-bump, 14mm x 22mm BGA B
VALID PART NUMBERS

PART NUMBER DESCRIPTION

MT59L256H18FB-x
MT59L128H36FB-x

256K x 18, HSTL, Flow-Through
128K x 36, HSTL, Flow-Through

GENERAL DESCRIPTION

The Micron Late Write SRAM family employs high-
speed, low-power CMOS designs using anadvanced CMOS
process.

119-Bump BGA
(SB-1)

The MT59L256H18F and MT59L128H36F SRAMs inte-
grate a 256K x 18 or 128K x 36 SRAM core with advanced
synchronous peripheral circuitry. All synchronous inputs
pass through registers controlled by a differential input
clock (CK and CK#) and are latched on the rising edge of CK
and the falling edge of CK#. In dual clock mode (DCM), a
differential clock (C and C#) is used to control the output
data timing. Synchronous inputs include all addresses,
all data inputs, synchronous write (SW#), byte write en-
ables (BWa#, BWb#, BWc# and BWd#) and synchronous
select (SS#). Asynchronous inputs are the asynchronous
output enable (OE#) and snooze enable (ZZ). A high-speed
transceiver logic (HSTL) input reference voltage (VREF) is
required for HSTL operation. Lastly, an output driver im-
pedance control pin (ZQ) can be used to match external
impedances.

Address and write control are registered on-chip to
simplify WRITE cycles. Individual byte enables allow indi-
vidual bytes to be written. During WRITE cycles on the x36
version, BWa# controls DQa pins; BWb# controls DQb
pins; BWc# controls DQc pins; and BWd# controls DQd
pins. During WRITE cycles on the x18 version, BWa# con-
trols DQa pins, and BWb# controls DQb pins.

Four pins are used to implement JTAG test capabilities:
test mode select (TMS), test data-in (TDI), test clock (TCK)
and test data-out (TDO). JTAG circuitry is used to serially
shift data to and from the SRAM. JTAG inputs use LVITL/
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MICRON

ADVANCE
256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

GENERAL DESCRIPTION (continued)
LVCMOS levels to shift data during this testing mode of
operation.

The MT59L256H18F and MT59L128H36F operate from a
+3.3V power supply, and all inputs and outputs are HSTL-
compatible. The device is ideally suited for cache, ATM,
telecom and other applications that benefit from a very
wide, high-speed data bus. The device is also ideal in
generic 18-, 36- and 72-bit-wide applications.

Please refer to the Micron Web site (www.micron.com./
mti/msp/html/sramprod.html) for the latest data sheet
revisions.

PROGRAMMABLE IMPEDANCE

OUTPUT BUFFER

The Late Write SRAM is equipped with programmable
impedance output buffers. This allows a user to match the
driver impedance to the system. To adjust the impedance,
anexternal precision resistor (RQ) is connected between the
ZQ pin and Vss. The value of the resistor must be five times
the desired impedance. For example, a 350Q resistor is
required for an output impedance of 70Q. To ensure that
output impedance is one fifth the value of RQ (within 10
percent), the range of RQ is 175Q to 350Q. Alternately, the
ZQ pin can be connected directly to Voo, which will place
the device in a minimum impedance mode.

Output impedance updates may be required because
variations may occur in supply voltage and temperature
over time. The device samples the value of RQ. An update
of the impedance only occurs when the SRAM is in
High-Z. This will occur during a WRITE or DESELECT
cycle. Impedance updates do not affect device operation,
and all data sheet timing and current specifications are met
during an update.

The device will power up with an output impedance set
at ~50Q. To guarantee optimum output driver impedance
after power-up, the SRAM needs 256 clock cycles, plus a
WRITE or DESELECT cycle, to update the impedance from
power-up. The user can operate the part with fewer than
256 clock cycles, but optimal output impedance is not
guaranteed.

LATE WRITE

The flow-through Late Write SRAM allows for high
performance with no bus turnaround or dead cycles when
switching from READ to WRITE (or vice versa). This elimi-
nates a dead cycle that was present in the SyncBurst flow-
through family during the same operation through the use
of an extra address register. A WRITE is performed by
registering the write address on a rising CK edge (and
falling edge of CK#) and then registering the write data on
the next rising CK edge.

If a READ occurs after a WRITE cycle, the address and
data for the WRITE are stored in registers. The write infor-
mation must be stored because the SRAM cannot perform
the last WORD WRITE to the array without conflicting with
the READ. The data stays in this register until the next
WRITE cycle occurs. On the first WRITE cycle after the
READ(s), the stored data from the earlier WRITE will be
written into the SRAM array. This is called a POSTED
WRITE.

A READ can be made immediately to an address even if
that address was written in the previous cycle. During this
READ cycle, the SRAM array is bypassed, and data is read
from the data register storing the recently written data. This
is transparent to the user.

For lowest power operating mode, the differential input
clock may be stopped. This prevents the internal circuitry
from cycling and results in minimal power dissipation.

BYTE WRITES

The Late Write SRAM has the ability to perform BYTE
WRITEs using the byte write signals along with the SW#
control. These BWx#signalsare “Don’tCare” during READ
cycles. If BYTE WRITEs are not required, these signals can
be wired LOW (Vss), and WRITEs can be exclusively con-
trolled through the SW# pin. Only word-wide WRITEs are
possible using this method.

During a BYTE WRITE command, one or more BWx#
pins are LOW. This means that one or more bytes are
written. The other bytes (with the corresponding BWxi#
HIGH) are not written or read during a BYTE WRITE cycle.
Only a WRITE or READ can be performed within a cycle,
not both.

256K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM
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ADVANCE
IVHCRDN 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

SINGLE CLOCK MODE (SCM) FUNCTIONAL BLOCK DIAGRAM
256K x 18
M1 =Vss, M2 = Vss

21 18
CLOCK
ss# ——d ss¢ ss# - MUX OE#——c_"<
_|RecisTER REGISTER b4 L
= = L INPUT i
oH FH REGISTER
18 18, [ 18 Mar
SA ADDRESS ADDRESS
REGISTER REGISTER
*> >
S ey ! Enable
Swi i swe Swi 1 Dy OUTPUT DQa
REGISTER REGISTER ¥| BUFFER (S DQb
b > L, | waie 256K x 18
F > el DRIVEF: MAE%C;@Y AMPS K&
BWabt —2|d awr |42 BWH —Z/—D_’;—’ yies ab)
REGISTER REGISTER
> >
CLOCK

CK :l> CLK
Ck# _4[— cLOCK
Y4

SS# Latch

SCM FUNCTIONAL BLOCK DIAGRAM
128K x 36
M1 = Vss, M2 = Vss

sst —d ssr ss# M <
;EGISTER REGISTER 2z J
e 1
SA v ADDRESS il J‘ ADDRESS i
REGISTER REGISTER
> >
DQa
Swi I sw# SWH by OUTPUT .
REGISTER REGISTER ¥| BUFFER H .
> — IR
l 4 4 DRIVER e DQd
(bytes a-d! AAY
BWa-dt —<td Bwr e BW# —‘}:‘)"L_"( vies &)
REGISTER REGISTER
la ”~>
CLOCK

CK ‘—_‘>_<CLK
CK# _J_ CLOCK
p4

SS# Latch

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.
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ADVANCE
MICRON 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

DUAL CLOCK MODE (DCM) FUNCTIONAL BLOCK DIAGRAM
256K x 18
M1 = Vbp, M2 = Vbp

| L
C_CLK-4 ™
18
SS# SS# Ss# —3
REGISTER REGISTER zz—l—_—g
[ I
sA —& L TaooRess S l [ADDRESS |2 |
$EGISTER| @_I;IEGISTER‘
Enable
b OUTPUT

DQa

REGISTER DOb

BUFFER F

SW# SW# i

T sws
REGISTER
2 2 2 amd e
BWa-b# —~— BWH Bw#
REGISTER REGISTER

256K x 18
5| MEMORY
ARRAY

CLOCK
CK OLK ¢ C_CLK
oK# CLOCK c# '
g
2z 2z CLOCK—>Reset
SS# Latch

DCM FUNCTIONAL BLLOCK DIAGRAM
128K x 36
M1 = Vbp, M2 = Vbp

N

INPUT
g% REGISTER

201
ss# SS# ss¢ MUX OE#——4
REGISTER REGISTER F b7 ae—"
r — ]

SA LI/ ADDRESS 17 ‘[ ADDRESS 7

*‘E!EGISTERIIH ; REGISTER|

Enable DQa
sSwi Sw# Sw# peeby OUTPUT .
REGISTER REGISTER V| BUFFER .
b ® DQd
2 z z ] e
BWa-d# —x— BW# BW#
REGISTER REGISTER
CLOCK
CK CLK c C_CLK
CK# CLOCK C# g >Set
d
7z 7z CLOCK—1>Reset
SS# Latch

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.
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MICRON

ADVANCE
256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

SINGLE AND DUAL CLOCK MODES

Two MODE pins (M1 and M2) are available on the flow-
through Late Write SRAM. These pins can be used to place
the SRAM in either single clock or dual clock mode.

In SCM, the device operates as a simple flow-through
device. (See SCM Functional Block Diagram.) M1 and M2
must both be connected to Vss to enter this mode of opera-
tion. In DCM, the device operates as a flow-through device
with a latch on the output. M1 and M2 must both be
connected to VDD to enter this mode of operation. The
MODE pins are set upon power-up and cannot be changed
while the device is operating.

In DCM, the CK clock registers all synchronous inputs.
The C clock is used to control the output data timing as
shown in Figures 1 and 2 below. The C clock is also used to

DQ
(Internal™)

tKHCH = MIN —

|
C

|
|
bQ @( Q(A1) o<A2)>@<Q(A3)

—~  kHav |- !

Figure 1
DUAL CLOCK MODE WITH 'KHCH = MIN

determine the time to High-Z when transitioning from a
READ cycle to a WRITE or DESELECT cycle.

Figure 1 shows a READ cycle where the C clock rising
edge occurs very early in the cycle (in this case at 'KHCH
[MIN]). The output data arrives an access time later at the
output ((KHQV). In this case the part is simply acting as a
normal flow-through device. Figure 2 shows a READ cycle
where the C clock rising edge occurs late in the cycle
(*CHKH [MIN]). Here the output databecomes gated by the
C clock. The output access time is then determined relative
to the C clock (‘\CHQV). The advantage of this feature is that
the user can control the output data hold time and provide
minimum output data latency.

DQ
(Internal*)

DQ

Figure 2
DUAL CLOCK MODE WITH '‘CHKH = MIN

* DQ (Internal) refers to the READ cycle data inside the Late Write SRAM. This is the data at the input to the C latch right
before the output buffers. DQ refers to data driven outside the chip.
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ADVANCE
MICHDN 256K x 18/128K x 36

HSTL. FLOW-THROUGH LATE WRITE SRAM

x18 BGA BUMP LAYOUT
(Top View)
1 2 3 4 5 (] 7
A VooQ SA SA NC SA SA VooQ
B NC NC? SA NC SA NC' NC
[ NC SA SA Voo SA SA NC
D DQb NC Vss ZQ Vss DQa NC
E NC DQb Vss SS# Vss NC DQa
F VooQ NC Vss OE# Vss DQa VopoQ
G NC DQb BWb# C#/NF? Vss NC DQa
H DQb NC Vss C/NF? Vss DQa NC
J VooQ) Vob VREF Voo VREF Voo VooQ
K NC DQb Vss CK Vss NC DQa
L DQb NC Vss CK# BWa# DQa NC
M VooQ DQb Vss SW# Vss NC VooQ
N DQb NC Vss SA Vss DQa NC
P NC DQb Vss SA Vss NC DQa
R NC SA M12 Vob M2 SA NC
T NC SA SA NC SA SA zz
1] VooQ TMS TDI TCK TDO NC VooQ
x18 BGA BUMP LAYOUT
(Bottom View)
7 6 5 4 3 2 1
A VooQ SA SA NC SA SA VooQ
B NC NC’ SA NC SA NC? NC
[+ NC SA SA Voo SA SA NC
D NC DQa Vss ZQ Vss NC DQb
E Da NC Vss SS# Vss DQb NC
F VooQ DQa Vss OE# Vss NC VooQ
G DQa NC Vss C#/NF? BWhb# DQb NC
H NC DQa Vss C/NF? Vss NC DQb
J VooQ Voo VREF Voo VREF Vop VooQ
K DQa NC Vss CK Vss DQb NC
L NC DQa BWa# CK# Vss NC DQb
M VooQ NC Vss SWi# Vss DQb VooQ
N NC DQa Vss SA Vss NC DQb
P DQa NC Vss SA Vss DQb NC
R NC SA M22 Vop M12 SA NC
T yr4 SA SA NC SA SA NC
1] VobQ NC TDO TCK TDI T™S VooQ

NOTE: 1. Bump 6B is reserved as an address bit for the 9Mb Late Write SRAM.
2. Bump 2B is reserved as an address bit for the 18Mb Late Write SRAM.
3. In SCM: M1, M2 = Vss; 4G, 4H = No Function (NF). In DCM: M1, M2 = Voo;
4G =C#,4H=C.

2561 x 18/128K x 38 HSTL, Flow-Through Late Write SRAM 3 6 Micron Tachnology. Inc., reserves the right fo change products of specifications without notice.
MT59L256H18F .pm6 — Rev. 2/98 - ©1998, Micron Technology, Inc.



ADVANCE
MICRON 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

x36 BGA BUMP LAYOUT

(Top View) -
1 2 3 4 5 [ 7 m
A VooQ SA SA NC SA SA VooQ E
B NC NC? SA NC SA NC! NC
[ NC SA SA Voo SA SA NC -
D DQc DQc Vss ZQ Vss DQb DQb
E DQc DQc Vss SS# Vss DQb DQb r-~
F VooQ DQc Vss OE# Vss DQb VooQ >
G DQc DQc BwWc# C#/NF? BwWb# DQb DQb q
H DQc DQc Vss C/NF? Vss DQb DQb m
J VopQ Voo VREF VoD VREF Voo VopQ
K DQd DQd Vss CK Vss DQa DQa E
L DQd DQd BWd# CK# BWa# DQa DQa m
M VooQ DQd Vss Swi Vss DQa VooQ jotd
N DQd DQd Vss SA Vss DQa DQa |
P DQd DQd Vss SA Vss DQa DQa m
R NC SA M1 Voo M23 SA NC
T NC NC SA SA SA NG p72 (/)]
u VooQ T™S TDI TCK TDO NC VooQ m
>
=
x36 BGA BUMP LAYOUT
(Bottom View)
7 6 5 4 3 2 1
A VooQ SA SA NC SA SA VopQ
B NC NC* SA NC SA NC? NC
[+ NC SA SA Voo SA SA NC
D DQb DQb Vss 2Q Vss DQc DQc
E DQb Db Vss SS# Vss DQc DQc
F VooQ DQb Vss OE# Vss DQc VooQ
G DQb DQb BwWb# CH#/NF3 Bwc# DQc DQc
H DQb DQb Vss C/INF? Vss DQc DQc
J VooQ VoD VREF Voo VREF Voo VooQ
K DQa DQa Vss CK Vss DQd DQd
L DQa DQa BWast CK# BwWd# DQd DQd
M VooQ DQa Vss SW# Vss bQd VooQ
N DQa DQa Vss SA Vss DQd DQd
P DQa DQa Vss SA Vss DQd DQd
R NC SA M23 Voo M1 SA NC
T zz NC SA SA SA NC NC
V) VooQ NC TDO TCK TDI T™S VooQ

NOTE: 1. Bump 6B is reserved as an address bit for the 9Mb Late Write SRAM.
2. Bump 2B is reserved as an address bit for the 18Mb Late Write SRAM.
3. In SCM: M1, M2 = Vss; 4G, 4H = No Function (NF). In DCM: M1, M2 = Vop;
4G =C# 4H=C.

256K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM 3 7 Micron Technology, Inc., reserves the right to change products or spacifications without notice.
MT59L256H18F.omé — Rev. 2/08 - ©1888, Micron Technology, inc.
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MICRON

ADVANCE
256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

PIN DESCRIPTIONS

BGA BUMPS (x18) | BGA BUMPS (x36) | SYMBOL { TYPE DESCRIPTION
2A,2C, 2R, 2T, | 2A, 2C, 2R, 3A, SA Input | Synchronous Address Inputs: These inputs are registered and
3A, 3B, 3C, 3T, | 3B, 3C, 3T, 4N, must meet the setup and hold times around the rising edge of
4N, 4P, 5A, 5B, | 4P, 4T, 5A, 5B, CK. Bump 6B (no connect) is reserved as an address bit for
5C, 5T, 6A, 6C, | 5C, 5T, 6A, 6C, a 9Mb Late Write SRAM, and bump 2B is reserved as an
6R, 6T 6R address bit for an 18Mb Late Write SRAM.
aM 4M SWi# Input | Synchronous Write: This active LOW input enables BYTE
WRITE operations and must meet setup and hold times
around the rising edge of CK. If active (LOW), any byte write
enable that is LOW (BWx#) will write the corresponding byte of
the device. When SW# is LOW, data 1/Os are placed in High-
Z. SW# must be inactive (HIGH) for READ operations.
5L 5L BWa# Input | Byte Write Enables: These active LOW inputs allow individual
3G 5G BWb# bytes to be written and must meet the setup and hoid times
- 3G BWc# around the rising edge of CK. A byte write enable is LOW for a
- 3L BWd# WRITE cycle and “Don’t Care” for a READ cycle. BWa#
controis DQa pins; BWb# controls DQb pins; BWc# controls
DQc pins; and BWd# controls DQd pins.
4K 4K CK Input | Differential Input Clock: This differential input clock registers
4L 4L CK# data, address and control inputs on the rising edge of CK
(falling edge of CK#). All synchronous inputs must meet setup
and hold times around the rising edge of CK. Input data is
registered at the rising edge of CK during a WRITE cycle.
4H 4H C/INF Input/ | HSTL Differential Output Data Hold Controi Clock: in DCM,
4G 4G C#/NF NF | this differential output clock is used to control the output data
timing. In SCM, these bumps are no functions (NF). NF bumps
can be left unconnected or bonded to Vss or GND for
improved thermal performance.
4F 4F OE# Input | Output Enable: This active LOW, asynchronous input enabies
(G#) the data I/O output drivers. G# is the JEDEC-standard term for
OE#.

(a) 6D, 6F, 6H, | (a) 6K, 6L, 6M, DQa 10 | Synchronous Data 1/Os: Byte “a” is DQa; Byte “b" is DQb; Byte
6L, 6N, 7E, 6N, 6P, 7K, “c” is DQc; Byte “d” is DQd. Input data must meet setup and
7G, 7K, 7P 7L, 7N, 7P hold times around the rising edge of CK (falling edge of CK#)

(b) 1D, 1H, 1L, | (b) 6D, 6E, 6F, DQb during WRITE cycles.
1N, 2E, 2G, 6G, 6M, 7D,
2K, 2M, 2P 7E, 7G, 7H

(¢) 1D, 1E, 1G, DQc
1H, 2D, 2E,
2F, 2G, 2H
(d) 1K, 1L, 1N, DQd
1P, 2K, 2L,
2M, 2N, 2P
4E 4E SSi# Input | Synchronous Select: This active LOW, synchronous chip
select input enables the SRAM for READ or WRITE opera-
tions. SS# must meet setup and hold times around the rising
edge of CK.

256K x 16/128K x 36 HSTL, Flow-Through Late Write SRAM
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MICRON

HSTL.

ADVANCE

256K x 18/128K x 36
FLOW-THROUGH LATE WRITE SRAM

PIN DESCRIPTIONS (continued)

BGA BUMPS (x18) | BGA BUMPS (x36) | SYMBOL | TYPE DESCRIPTION
3J,5J 34,54 VREF Input | HSTL Input Reference Voltage: See DC Electrical
Characteristics and Operating Conditions for range.

4D 4D 2Q Input | Output Impedance Matching Input: This input is used to tune
the device outputs to the system data bus impedance. DQ
output impedance is set to 0.2 x RQ, where RQ is a resistor
from this bump to ground. Alternately, ZQ can be connected
directly to Vop, which enables the minimum impedance mode.
This pin cannot be directly connected to GND or left
unconnected.

T 7T Y /4 Input | Snooze Mode: This active HIGH, asynchronous input causes
the device to enter a low-power standby mode in which all
data in the memory array is retained. When ZZ is active, all
other inputs are ignored and outputs go to High-Z. The
SNOOZE MODE must not be initiated until all valid pending
operations are completed.

2U 2U TMS Input | IEEE 1149.1 test inputs. LVT TL-level inputs.

3V 3u TDI

4U 4U TCK

5U 5U TDO Output | IEEE 1149.1 test output. LVTTL-level output.

3R 3R M1 Input | Mode Control Pins: When M1 and M2 are both connected to

5R 5R M2 Vss, the SRAM is in SCM. If they are both connected to Vo,
the SRAM is in DCM.

1B, 1C, 1E, 1G, | 1B, 1C, 1R, 1T, NC - No Connect: These signals are not internally connected and
1K, 1P, 1R, 1T, | 2B, 2T, 4A, 4B, may be connected to ground to improve package heat
2B, 2D, 2F, 2H, | 6B, 6T, 6U, 78, dissipation. For upgrade to higher-density Late Write SRAMs,
2L, 2N, 4A, 4B, 7C, 7R bump 6B is reserved as an address bit for the 9Mb and bump
4T, 6B, 6E, 6G, 2B for the 18Mb.
6K, 6M, 6P, 6U,
7B,7C, 7D, 7H,
7L, 7N, 7R
2J,4C,4J,4R, | 2J,4C, 4J, 4R, Voo Supply [ Power Supply: See DC Electrical Characteristics and
6J 6J Operating Conditions for range.

1A, 1F, 1J, 1M, | 1A, 1F, 1J, 1M, VooQ | Supply | Power Supply: Isolated Output Buffer Supply. See
1U,7A,7F, 7J, | 1U, 7A, 7F, 74, DC Electrical Characteristics and Operating Conditions for

7™M, 7U 7™, 7U range.
3D, 3E, 3F, 3H, | 3D, 3E, 3F, 3H, Vss | Supply | Power Supply: GND.
3K, 3L, 3M, 3N, | 3K, 3M, 3N, 3P,
3P, 5D, 5E, 5F, | 5D, 5E, 5F, 5H,
5G, 5H, 5K, 5M, | 5K, 5M, 5N, 5P

5N, 5P

258K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM

MT59L256H18F pmé - Fev. 298
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ADVANCE
I\’“CHDN 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

TRUTH TABLE
< K
m OPERATION ADDRESS | 2Z |SS# |SW# BWa# | BWb# | BWc# ([BWd#| DQ(t) | DQ(t+1) | Clocks |NOTES
E READ CYCLE Al LIL[H]| X X X X |Dourt (A1) X L—H 1
READ CYCLE At L{L|H]| X X X X | High-Z | High-Z | L-H | 2
- WRITE CYCLE, BYTE A Al L{L|L L H H H | High-Z | Dn(A1) | L»H | 3
WRITE CYCLE, BYTE B Al L|L|L]|] H L H H | High-Z | DN(A1) | LoH | 3
; WRITE CYCLE, BYTEC Al L{LjL|H H L H | High-Z | DN{A1) | L»H | 3
_‘ WRITE CYCLE, BYTED Al L|L[L{| H H H L | High-Z | DN(A1) | LoH | 3
m WRITE CYCLE, ALL BYTES Al L|L|L L L L L | High-Z | DN (A1) | LoH
WRITE ABORT X t|{L|{L|H H H H | High-Z | High-Z | L-H
E DESELECT CYCLE X LiHIX] X X X X | High-Z X L—-H
m SNOOZE MODE X HIX|[X]| X X X X | High-Z | High-Z X
-—
E.l‘ NOTE: 1. OE# LOW.
2. OE# HIGH.
m 3. For WEIITE cycle_: ForByte “a,” only DQa pins are written,; fpr Byte “b,” only DQb pins are writteni for Byte “c,” only
m DQq pins are written; for Byte “d,” only DQd pins are written. Bytes “c” and “d" are only available on the x36
> version.
=
OUTPUT ENABLE TRUTH TABLE
OPERATION OFE# (G#) Da
READ L Dour (A)
READ H High-Z
Sleep (ZZ = HIGH) X High-Z
WRITE (SW# = LOW) X High-Z
DESELECT (SS# = HIGH) X High-Z

256K x 18/128K x 38 HSTL., Flow-Through Late Write SRAM 3 1 O Micron Technology, Inc., raserves the right to change products or specifications without notice.
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ADVANCE
MlCHDN 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vop Supply Relative to Vss ....... -0.5V to +4.6V mum Ratings” may cause permanent damage to the device.
Voltage on VopQ Supply Relative to Vss ....... -0.5V to Vbp This is a stress rating only, and functional operation of the
VIN oo .-0.5V to VDD + 0.5V device at these or any other conditions above those indi-
Storage Temperature ..... e SB5°C to +125°C cated in the operational sections of this specification is not
Junction Temperature** .............ocovcviccnncrvcrconernenns +125°C implied. Exposure to absolute maximum rating conditions

Short Circuit Output Current ..........ccvvieiiveicnnces 100mA for extended periods may affect reliability.
**function temperature depends upon package type, cycle

time, loading, ambient temperature and airflow. See Mi-
cron Technical Note TN-05-14 for more information.

DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS
(Note 7) (20°C < T, < 110°C; +3.1V < Vop < +3.6V unless otherwise noted)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage ViH VREerF + 0.1 Vop + 0.3 A 4,5
Input Low (Logic 0) Voltage ViL -03 Vrer - 0.1 v 4,5
Clock Input Signal Voltage ViN -0.3 VooQ + 0.3 \ 4
Input Leakage Current 0V <ViNn< VDD ILi -1.0 1.0 HA
Output Leakage Current Output(s) disabled, ILo -1.0 1.0 pA
0V < ViN £ VooQ (DQx)
Output High Voltage lloHl £ 0.1mA Vox (LOW) | VooQ - 0.2 VooQ \" 4,6
Note 1,3 VoH VooQy/2 - 0.08 (VooQ/2 + 0.08| V 4,6
Output Low Voltage loL < 0.1mA VoL (LOW) Vss 0.2 \ 4,6
Note 2, 3 VoL VooQ/2 - 0.08 [VboQ/2 + 0.08] V 4,6
Supply Voltage Vob 3.1 3.6 \ 4
Isolated Output Buffer Supply VooQ 1.4 1.6 Vv 4
Reference Voltage VRer 0.55 1.1 \ 4
Differential Clock Input Signai VDIFF 0.1 VooQ + 0.6 A 4
Differential Clock Common Vem 0.68 0.9 \ 4
Mode Voltage
NOTE: . Outputs are impedance-controlled. llonl = (VooQ/2)/(RQY/5) for values of 1750 < RQ < 350Q.

1
2. Outputs are impedance-controlled. lo. = (VooQ/2)/(RQY/5) for values of 175Q < RQ < 350Q.
3. The programmable impedence is equal to RQ + 5 (+10%).

4. All voltages referenced to Vss (GND).

5

. Overshoot: ViH (AC) < VoD + 1.5V for t < 'tKHKH/2
Undershoot: ViL (AC) = -0.5V for t < tKHKH/2
Power-up: ViH £ +3.6V and Voo < 3.135V and VobQ < Voo for t < 200ms

During normal operation, VboQ must not exceed Voo. Control input signals (such as SS#, SWi#, etc.) may not
have pulse widths less than tKHKL (MIN) or operate at frequencies exceeding fKF (MAX).

6. AC load current is higher than the shown DC values. AC /O curves are available upon request.

7. HSTL I/Os meet JEDEC-standard Class | and Class |l specifications.

256K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCE
MlCRDN 256K x 18/128K x 36

HSTL. FLOW-THROUGH LATE WRITE SRAM

Ioo OPERATING CONDITIONS AND MAXIMUM LIMITS
= (20°C<T,<110°C; Voo = MAX)

WVHS 31IHdM 31V . M3

MAX
DESCRIPTION CONDITIONS SYMBOL| TYP | -45 | -5 -6 -7 | UNITS | NOTES
Power Supply Device selected; All inputs < ViL
Current: Operating| or = Vin; Cycle time > 'KHKH (MIN); loo | TBD | 550 | 520 | 460 | 410 | mA 1,2,
(x36) SSi# is registered active; 3,4
Outputs open
Power Supply Device selected; All inputs < ViL
Current: Operating| or 2 ViH; Cycle time > 'KHKH (MIN); oo | TBD | 490 | 470 | 420 | 380 | mA 1, 2,
(x18) SS# is registered active; 3,4
Outputs open

Active Standby Device selected;

All inputs < Vss + 0.2 or 2 Vop - 0.2; loor | TBD | 170 | 170 | 170 | 170 | mA 2,3,

SS# is registered active; Outputs open; 4

All inputs static; CLK frequency =0
Standby: Device deselected;
Clock Active All inputs < ViL or 2 ViH; Ise1 [ TBD| 105 | 105 | 105 [ 105 | mA 2,3

SS# is registered inactive;
All inputs static; CLK frequency = MAX
Standby: Device deselected;
Clock Static All inputs < ViL or 2 Vix; Iss2 [ TBD | 105 | 105 | 105 | 105 mA 2,3
SS# is registered inactive;

All inputs static; CLK frequency = 0

Standby: ZZ ZZ 2 VH lse2z |TBD| 25 | 26 | 26 | 25 mA 3
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL TYP MAX UNITS NOTES
Address/Control Input Capacitance Ci 4 5 pF 5
Input/Output Capacitance (DQ) Tao=25°C;t=1MHz Co 6 7 pF 5
Clock Capacitance Cex 5 6 pF 5
THERMAL RESISTANCE

DESCRIPTION CONDITIONS SYMBOL TYP UNITS NOTES
Junction to Ambient (Airflow of 1m/s) Soldered on a 4.25 x 1.125 inch, 0)a 25 °C/W 5
Junction to Case (Top) 4-layer printed circuit board 8,c 10 °C/W 5
Junction to Bumps (Bottom) 6,5 12 °C/W 5

NOTE: 1. loois specified with no output current and increases with faster cycle times. looQ increases with faster cycle times
and greater output loading.
2. “Device deselected” means device is in deselect or snooze mode as defined in the truth table. “Device selected”
means device is active (not in deselect or snooze mode}).
3. Typical values are measured at Vop = 3.3V, 25°C and 7ns cycle time.
4. Iops are calculated with 50 percent READ cycles and 50 percent WRITE cycles.
5. This parameter is sampled.

258K x 18/12BK x 3B HSTL, Flow-Through Late Write SRAM 3-12 Micron Technology. Inc., rasarves the right to change products or specifications without nolice.
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HSTL, FLOW-THROUGH LATE WRITE SRAM

AC ELECTRICAL CHARACTERISTICS

(Note 4) (20°C < T; < 110°C; +3.1V < Vpp < +3.6V) z

DESCRIPTION 4.5 8 § 7 m
SYMBOL MIN | MAX MIN | MAX MIN | MAX MIN | MAX UNITS | NOTES E

Clock
CK clock cycle time 'KHKH 45 5.0 6.0 7.0 ns -
CK clock frequency KF 222 200 166 143 MHz
CK clock HIGH time WHKL 1.8 2.0 24 2.8 ns
CK clock LOW time KLKH 1.8 2.0 2.4 2.8 ns r
C clock cycle time 'CHCH 45 5.0 6.0 7.0 ns >
C clock frequency 'CF 222 200 166 143 MHz _I
C clock HIGH time TCHCL | 18 2.0 24 28 ns m
C clock LOW time 'CLCH 1.8 2.0 2.4 28 ns
CK to C clock delay IKHCH 15 15 1.5 1.5 ns E
C to CK clock delay ICHKH 0.8 1.0 1.0 1.0 ns m
Output Times —
CK clock to output valid KHQV 6.5 7.0 7.5 8.0 ns -l
CK clock to output in Low-Z | 'KHQX1 2.5 2.5 3.0 3.0 ns 1 m
CK clock to output in High-Z [ 'KHQZ 2.5 2.5 3.0 3.5 ns 1
CK clock to output invalid tKHQX 25 25 25 25 ns m
C clock to output valid ‘cCHQV 2.6 3.0 3.0 35 ns m
C clock to output in Low-Z tCHQX1 0.5 0.5 0.5 0.5 ns 1 >
C clock to output in High-Z 'CHQZ 25 2.5 3.0 3.5 ns 1 g
C clock to output invalid fCHQX 0.5 0.5 05 0.5 ns
OE# 1o output valid ‘GLav 25 25 3.0 3.5 ns 2
OE# fo output in Low-Z 'GLQX 0.5 0.5 0.5 05 ns 1
OE# to output in High-Z 'GHQZ 2.5 25 3.0 35 ns 1
OE# to output invalid tGHQX 0.5 0.5 0.5 0.5 ns
Setup Times
Address AVKH 0.5 0.5 0.5 0.5 ns 3
Data-in 'DVKH 0.5 0.5 0.5 05 ns 3
Synchronous select (SS#) ISVKH 0.5 0.5 0.5 0.5 ns 3
Write enable WVKH 0.5 0.5 0.5 0.5 ns 3
Hold Times
Address KHAX 1.0 1.0 1.0 1.0 ns 3
Data-in KHDX 1.0 1.0 1.0 1.0 ns 3
Synchronous select (SS#) tKHSX 1.0 1.0 1.0 1.0 ns 3
Wirite enable KHWX 1.0 1.0 1.0 1.0 ns 3

NOTE: 1. Output loading is specified with Figure 4. Transition is measured +200mV from steady state voitage.

2. OE# is a “Don't Care” when SW# is LOW.

3. This is a synchronous device. All addresses must meet the specified setup and hold times for all rising edges of CK when SS# is
enabled. All other synchronous inputs must meet the setup and hold times with stable logic levels for all rising edges of clock (CK)
when the chip is enabled. Synchronous select (SS#) must be valid at each rising edge of CK to remain enabled.

4. Test conditions as specified with the output loading as shown in Figure 3 unless otherwise noted.

256K x 18/128K x 38 HSTL, Flow-Through Late Writa SRAM 3-13 Micron Techrology, lnc., reserves the right ta change products or specifications without notice.
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256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

MICRON

AC TEST CONDITIONS
Input pulse levels.........c.ccveeecnciimnneeniieiinnens 0.25V to 1.25V
Input rise and fall times .......c.cccccmrvenircrimrnc e 0.5ns
Input timing reference levels ............ccccciicicnciinenn 0.75Vv
Qutput reference levels ............ccocovvericnnieninciinninnen. 0.75V

ZQ for 50€2 impedance
Clock input timing reference level ..... Differential Cross Point

OUtpUL I0ad ... e See Figures 3 and 4
0.75V VooQ/2
T iZSV VooQ/2 Veerl1
Late 500 Late 500
Write (O Zo=50a ) Write
SRAM | sa SRAM | 2500 SpF
ZQ J\/\/l 2Q J\/\/]. I
Figure 3 Figure 4
OUTPUT LOAD EQUIVALENT OUTPUT LOAD EQUIVALENT

256K x 18/128K x 36 HSTL, Flow-Through Lats Write SRAM Micron Tachnotogy, tnc., reserves the right 1o change products or specifications without notice.
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HSTL, FLOW-THROUGH LATE WRITE SRAM

SNOOZE MODE

SNOOZE MODE is a low-current, “power-down” mode When the ZZ pinbecomes a logic HIGH, Iss2zis guaranteed
in which the device is deselected and current is reduced to after the time *ZZI is met. Any READ or WRITE operation
IsB2z. The duration of SNOOZE MODE is dictated by the pending when the device enters SNOOZE MODE is not
length of time the ZZ bump is in a HIGH state. After the guaranteed to complete successfully. Therefore, SNOOZE
device enters SNOOZE MODE, all inputs except ZZ be- MODE mustnot be initiated until valid pending operations
come gated inputs and are ignored, and all outputs go to are completed. Similarly, when exiting SNOOZE MODE
High-Z. during 'RZZ, only a DESELECT or READ should be given.

The ZZ pin (bump 7T) is an asynchronous, active HIGH
input that causes the device to enter SNOOZE MODE.

SNOOZE MODE ELECTRICAL CHARACTERISTICS
(20°C < T; < 110°C; +3.1V < VoD < +3.6V)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS | NOTES
Current during SNOOZE MODE ZZ 2V |sB2z 25 mA

ZZ active to input ignored 4 2(KHKH) ns 1
ZZ inactive to input sampled RZZ |2(KHKH) ns 1
ZZ active to snooze current 'ZZi 2(KHKH)| ns 1
ZZ inactive to exit snooze current ‘RZZI 0 ns 1

NOTE: 1. This parameter is sampled.

SNOOZE MODE WAVEFORM

CLK

CLK#

SUPPLY : x‘
1sB2z— — . tazz

(except ZZ)

Outputs (Q) ////////////////////// Moz ////////////////////////////
DONT CARE

256K x 18/128K x 38 HSTL, Flow-Through Late Write SRAM 3 1 5 Micron Technology, Inc., resarves the right to change products or spacifications withaut notice.
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HSTL, FLOW-THROUGH LATE WRITE SRAM

READ TIMING (SCM)

<t | <ttt

woness T o U T = X0 0 X

OE#

| tkHQV
"——.

|
| *KHQxX1

Command | DESELECT | READ Q(A0) | READ Q(a1) | DESELECT | READ Q(A2) | READ QA2) | READ Q(A3) | DESELECT |
| t 1 | | | I | |

DON'T CARE [ UNDEFINED

READ TIMING PARAMETERS
-4.5 5 -6 -7 4.5 -5 6 -7

SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS SYMBOL MIN | MAX | MIN [ MAX | MIN | mAX | MIN | MAX | UNITS
KHKH 45 5.0 6.0 7.0 ns ‘GLQv 2.5 25 3.0 35| ns
KF 222 200 166 143 | MHz ‘GLQX 0.5 0.5 0.5 0.5 ns
KHKL 1.8 2.0 2.4 2.8 ns 'GHQZ 2.5 25 3.0 35 | ns
KLKH 1.8 2.0 2.4 2.8 ns 'GHOX 0.5 0.5 0.5 0.5 ns
KHQV 6.5 7.0 7.5 8.0 ns tAVKH 0.5 0.5 0.5 0.5 ns
KHQX1 25 25 3.0 3.0 ns 'SVKH 0.5 0.5 0.5 0.5 ns
'KHOZ 25 2.5 3.0 35| ns KHAX 1.0 1.0 1.0 1.0 ns
tKHQX 2.5 25 25 25 ns IKHSX 1.0 1.0 1.0 1.0 ns

NOTE: SW# is inactive (HIGH).

2561 x 18/128K x 36 HSTL, Flow-Through Late Write SRAM 3-16 Micron Technolagy, Inc., reserves the right to change products or specifications without notice.
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HSTL. FLOW-THROUGH LATE WRITE SRAM

READ TIMING (DCM)

CK

| b
! 1 TKHKL
! |

KIKH ,  KHKH

| I |
| | |
| ] |
| [ |

CK#

tSVKH | 1Kst

tAVKH | ! tkax

T mm

|
i tCHCLI teLeH i 1CHCH i !
| : : : |
I : ‘ : | | | | |

Command | DESELECT | READ Q(A0) | READ QA1) | DESELECT | READ Q(A2) | READ Q(A2) | READ Q(A3) | DESELECT | DESELECT |
| | | | | | | | | l

C#

DON'T CARE R UNDEFINED

READ TIMING PARAMETERS

45 5 % 7 45 5 L] 7

SYMBOL MIN | MAX [ MIN [ MAX | MIN | MAX | MIN [ MAX | uNITS SYMBOL | MIN [ MAX | MIN [ MAX | MIN | MAX | MIN | MAX | UNITS
TKHKH 45 5.0 6.0 7.0 ns 'CHQV 2.6 3.0 3.0 35| ns
KF 222 200 166 143 | MHz CHQX1 0.5 0.5 0.5 0.5 ns
TKHKL 1.8 2.0 2.4 2.8 ns 1CHQZ 25 25 3.0 35| ns
KLKH 1.8 2.0 2.4 2.8 ns ICHQOX 0.5 0.5 0.5 0.5 ns
'CHCH 4.5 5.0 8.0 7.0 ns GLQV 25 2.5 3.0 35| ns
ICF 222 200 166 143 | MHz 1GLQX 0.5 0.5 0.5 0.5 ns
'CHCL 1.8 2.0 2.4 28 ns GHQZ 2.5 25 3.0 35| ns
ICLCH 1.8 2.0 2.4 2.8 ns 'GHQX 0.5 0.5 0.5 0.5 ns
KHCH 1.5 1.5 1.5 1.5 ns 'AVKH 0.5 0.5 0.5 0.5 ns
'CHKH 0.8 1.0 1.0 1.0 ns 'SVKH 0.5 0.5 0.5 0.5 ns
KHQV 6.5 7.0 75 80| ns KHAX 1.0 1.0 1.0 1.0 ns
KHQX1 2.5 2.5 3.0 3.0 ns IKHSX 1.0 1.0 1.0 1.0 ns
KHQX 25 25 25 2.5 ns

NOTE: SWi# is inactive (HIGH).

256K x 18/128K x 38 HSTL, Flow-Through Late Write SRAM 3 17 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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Ml:RDN 256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

READ/WRITE TIMING (SCM)

4
|

f

CK

‘ 1 ’
! LIKHKL J IKLKH | tKHKH
| |

|
ke \
|

l
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|

YWVKH | TKHWX

|
woness S NI D
s T

|
TAVKH | tKHAX ! : |
) !
{
i

| \
‘l : | \
s X D, | |
t I 1 | i
F 'SVKH:'KHSX [ I |
|
: | !
SWH, BWx# | w | % m @ | @ @
|
i | |
|
|

OE#

fovkH | tKHDX | tkHOX1 i tkHaz

Command

| READ Q(A0) | DESELECT | WRITE D(A1) | WRITE D(A2) | READ Q(A3) | WRITE D(A4) | READ Q(AS) |

DON'T CARE @ UNDEFINED

READ/WRITE TIMING PARAMETERS

-4.5 5 6 -7 -4.5 5 L] -7
SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
KHKH 4.5 5.0 8.0 7.0 ns DVKH 0.5 0.5 0.5 0.5 ns
KF 222 200 166 143 | MHz 1SVKH 0.5 0.5 0.5 0.5 ns
IKHKL 1.8 2.0 2.4 2.8 ns WVKH 05 0.5 0.5 0.5 ns
TKLKH 1.8 2.0 2.4 2.8 ns TKHAX 1.0 1.0 1.0 1.0 ns
KHAX1 2.5 25 3.0 3.0 ns IKHDX 1.0 1.0 1.0 1.0 ns
KHQZ 25 25 3.0 3.5 ns IKHSX 1.0 1.0 1.0 1.0 ns
tAVKH 0.5 0.5 0.5 0.5 ns tKHWX 1.0 1.0 1.0 1.0 ns
ﬁ‘;:zi ;:‘218;; m P—‘SHT:V %Throum\ Late Write SRAM 3_ 1 8 Micron Technology, Inc., reserves the right to change products :: ;gﬂedm\; mﬂ Wr;ofllcn:
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HSTL, FLOW-THROUGH LATE WRITE SRAM

READ/WRITE TIMING (DCM)

CK

CK#

o m&%m I 1

‘SVKH 'Kst

|

|

|

|

|

|

|

wwm;w»W /%

; YWVKH | TKHWX :

|

AM%:M%%*ﬂMWMWMWM%

T T T T

|

|

| !
|

'AVKH tKHAX : :
E# ) | o/
O ‘ i | |
‘ T [
‘ lDVKH tKHDX 'KHOX1 | |
| . | |
-Z
} :o:o) Q(AO) High 0 D%D(M))@-%(Q(Aa) D(A4)>@—
I 'CHKH : :
> ! ! ! > - > e i
(e . | | | ! teHaxs !chaz .

Command ‘ READ Q(A0) | DESELECT |WRITE D(A1)|WRITE D(A2)| READ Q(A3) |WRITE D(A4)| READ Q(AS) |

DON'T CARE [ UNDEFINED

READ/WRITE TIMING PARAMETERS

4.5 5 -6 -7 -4.5 5 6 -7

SYMBOL MIN | MAX | MIN [ MAX | MIN | MAX | MIN | MAX | uNITS SYMBOL MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
KHKH 4.5 5.0 6.0 7.0 ns 'CHQX1 0.5 0.5 0.5 0.5 ns
KF 222 200 166 143 | MHz 'CHQZ 25 2.5 3.0 35| ns
'WKHKL 1.8 2.0 2.4 238 ns TAVKH 0.5 0.5 0.5 0.5 ns
KLKH 1.8 2.0 2.4 2.8 ns 'DVKH 0.5 0.5 0.5 0.5 ns
'CHCH 4.5 5.0 6.0 7.0 ns 'SVKH 0.5 0.5 0.5 0.5 ns
'CF 222 200 166 143 | MHz WVKH 0.5 0.5 0.5 0.5 ns
tCHCL 1.8 2.0 24 2.8 ns KHAX 1.0 1.0 1.0 1.0 ns
'CLCH 1.8 2.0 2.4 2.8 ns tKHDX 1.0 1.0 1.0 1.0 ns
KHCH 1.5 15 1.5 1.5 ns KHSX 1.0 1.0 1.0 1.0 ns
'CHKH 0.8 1.0 1.0 1.0 ns KHWX 1.0 1.0 1.0 1.0 ns
'KHQX1 25 25 3.0 3.0 ns

256K x 18/128K x 36 HSTL. Flow-Through Late Write SRAM 3 1 9 Micron Technciogy, Inc., reserves the right to change products or spacifications without notice.
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IEEE 1149.1 SERIAL BOUNDARY
SCAN (JTAG)

The Late Write SRAM incorporates a serial boundary
scan test access port (TAP). This portoperates inaccordance
withIEEE Standard 1149.1-1990 but does not have the set of
functions required for full 1149.1 compliance. These func-
tions from the IEEE specification are excluded because their
inclusion places an added delay in the critical speed path of
the SRAM. Note that the TAP controller functions in a
manner that does not conflict with the operation of other
devices using 1149.1 fully compliant TAPs. The TAP oper-
ates using LVTTL/LVCMOS logic level signaling.

The SRAM contains a TAP controller, instruction regis-
ter, boundary scan register, bypass register and ID register.
TRSTH#, an optional reset signal, is not required for JTAG
because the TAP controller resets internally upon power-
up.

DISABLING THE JTAG FEATURE

The SRAM can be operated without using the JTAG
feature. To disable the TAP controller, TCK must be tied
LOW (Vss) to prevent clocking of the device. TDI and TMS
are internally pulled up and may be unconnected. They
may alternately be connected to Vbp through a pull-up
resistor. TDO should be left unconnected. Upon power-up

the device will come up in a reset state which will not
interfere with the operation of the device.

TEST ACCESS PORT (TAP)
TEST CLOCK (TCK)

The TCK is used only with the TAP controller. All inputs
are captured on the rising edge of TCK. All outputs are
driven from the falling edge of TCK.

TEST MODE SELECT (TMS)

The TMS input is used to give commands to the TAP
controller and is sampled on the rising edge of TCK. It is
allowable to leave this pin unconnected if the TAP is not
used. The pin is pulled up internally, resulting in a logic
HIGH level.

TEST DATA-IN (TDI)

The TDI pin is used to serially input information into the
registers and can be connected to the input of any of the
registers. The register between TDI and TDO is chosen by
the instruction that is loaded into the TAP instructior
register. For information on loading the instruction regis-
ter, see Figure 5. TDI is internally pulled up and can be

1| TEST-LOGIC
. RESETY
0

o | BUN-TEST/ 1
IDLE

1 0

0

SHFTDR | 0
1
EXTIOR EXITIR
0 1]
PAUSE-DR | ©
| 1
O] exirzor 0
1 1

UPDATE-DR

0

! CAPTURE-IR

0

;
1

Ok

EXIT2.IR

UPDATE-IR [«——]
1 0

i

Figure 5
TAP CONTROLLER STATE DIAGRAM

NOTE: The 0/1 next to each state represents the value of TMS at the rising edge of TCK.

256K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM
MT59L256H18F .pme - Rev. 298

3-20

Micron Technology, Inc., reserves the right to change products or spacifications without notic:
©1998, Micron Technology, In



MICRON

ADVANCE
256K x 18/128K x 36

HSTL, FLOW-THROUGH LATE WRITE SRAM

unconnected if the TAP is not used in an application. TDI is
connected to the most significant bit (MSB) of any register.
(See Figure 6.)

TEST DATA-OUT (TDO)

The TDO output pin is used to serially clock data-out
from the registers. The output is active depending upon the
current state of the TAP state machine. (See Figure 5.) The
output changes on the falling edge of TCK. TDO is con-
nected to the least significant bit (LSB) of any register. (See
Figure 6.)

PERFORMING A TAP RESET

The TAP circuitry does not have a reset pin (TRST#,
whichis optional in the IEEE 1149.1 specification). ARESET
zan be performed for the TAP controller by forcing TMS
HIGH (Vo) for five rising edges of TCK. This RESET does
10t affect the operation of the SRAM and may be performed
~hile the SRAM is operating.

At power-up, the TAP is reset internally to ensure that
DO comes up in a High-Z state.

TAP REGISTERS

Registers are connected between the TDI and TDO pins
ind allow data to be scanned into and out of the SRAM test
ircuitry. Only oneregister can be selected at a time through
he instruction register. Data is serially loaded into the TDI

pinon therising edge of TCK. Datais outputon the TDO pin
on the falling edge of TCK.

INSTRUCTION REGISTER

Three-bit instructions can be serially loaded into the
instruction register. This register is loaded when it is placed
between the TDI and TDO pins as shown in Figure 5. Upon
power-up, the instruction register is loaded with the
IDCODE instruction. It is also loaded with the IDCODE
instruction if the controller is placed in a reset state as
described in the previous section.

When the TAP controller is in the Capture-IR state, the
two least significant bits are loaded with a binary “01”
pattern to allow for fault isolation of the board-level serial
test data path.

BYPASS REGISTER

To save time when serially shifting data through regis-
ters, it is sometimes advantageous to skip certain chips. The
bypass register is a single-bit register that can be placed
between the TDI and TDO pins to allow data to be shifted
through the SRAM with minimal delay. The bypass register
is set LOW (Vss) when the BYPASS instruction is executed.

BOUNDARY SCAN REGISTER
The boundary scan register is connected to all the input
and bidirectional pins on the SRAM. Several NC pins are
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Figure 6
TAP CONTROLLER BLOCK DIAGRAM
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also included in the scan register to reserve address bits for
9MDb and 18Mb Late Write SRAMSs. The x36 configuration
has a 70-bit-long register, and the x18 configuration has a
51-bit-long register.

The boundary scan register is loaded with the contents
of the RAM 1/0 ring when the TAP controller is in the
Capture-DR state and is then placed between the TDI and
TDO pins when the controller is moved to the Shift-DR
state, The EXTEST, SAMPLE/PRELOAD and SAMPLE Z
instructions can be used to capture the contents of the
I/O ring.

The Boundary Scan Order tables show the order inwhich
the bits are connected. Each bit corresponds to one of the
bumps on the SRAM package. The MSB of the register is
connected to TDI, and the LSB is connected to TDO.

IDENTIFICATION (ID) REGISTER

The ID register is loaded with a vendor-specific, 32-bit
code during the Capture-DR state when the IDCODE com-
mand is loaded in the instruction register. The IDCODE is
hardwired into the SRAM and can be shifted out when the
TAP controller is in the Shift-DR state. The ID register has
a vendor code and other information described in the
Identification Register Definitions table.

TAP INSTRUCTION SET
OVERVIEW

Eight differentinstructions are possible with the three-bit
instruction register. All combinations are listed in the In-
struction Codes table. Three of these instructions are listed
as RESERVED and should not be used. The other five
instructions are described in detail below.

The TAP controller used in this SRAM is not fully compli-
ant to the 1149.1 convention because some of the mandatory
1149.1 instructions are not fully implemented. The TAP
controller cannot be used to load address, data or control
signals into the SRAM and cannot preload the I/O buffers.
The SRAM does not implement the 1149.1 commands
EXTEST, INTEST or the PRELOAD portion of SAMPLE/
PRELOAD; instead, it performs a capture of the I/O ring
when these instructions are executed.

Instructions are loaded into the TAP controller during
the Shift-IR state when the instruction register is placed
between TDI and TDO. During this state, instructions are
shifted through the instruction register through the TDI
and TDO pins. To execute the instruction once it is shifted
in, the TAP controller needs to be moved into the Update-
IR state.

EXTEST
EXTEST is a mandatory 1149.1 instruction which is to
be executed whenever the instruction register is loaded

with all 0s. EXTEST is not implemented in the Late Write
SRAM TAP controller; therefore, this device is not fully
compliant to 1149.1.

The TAP controller does recognize an all-0 instruction.
When an EXTEST instruction is loaded into the instruction
register, the SRAM responds as if a SAMPLE/PRELOAD
instruction has been loaded. There is one difference be-
tween the two instructions. Unlike the SAMPLE/PRELOAD
instruction, EXTEST places the SRAM outputs in a High-Z
state.

IDCODE

The IDCODE instruction causes a vendor-specific, 32-bit
code to be loaded into the instruction register. It also places
the instruction register between the TDI and TDO pins anc
aliows the IDCODE to be shifted out of the device when the
TAP controller enters the Shift-DR state. The IDCODE
instruction is loaded into the instruction register upor
power-up or whenever the TAP controller is given a tes
logic reset state.

SAMPLE Z

The SAMPLE Z instruction causes the boundary scar
register to be connected between the TDI and TDO pin:
when the TAP controller is in a Shift-DR state. It also place:
all SRAM outputs into a High-Z state.

SAMPLE/PRELOAD

SAMPLE/PRELOAD is a 1149.1 mandatory instruction
The PRELOAD portion of this instruction is not imple
mented, so the device TAP controller is not fully 1149.1
compliant.

When the SAMPLE/PRELOAD instruction is loadec
into the instruction register and the TAP controller is in th.
Capture-DR state, a snapshot of data on the inputs anc
bidirectional pins is captured in theboundary scan register

The user must be aware that the TAP controller clock cas
only operate at a frequency up to 10 MHz, while the SRAM
clock operates more than an order of magnitude faste:
Because there is a large difference in the clock frequencies
it is possible that during the Capture-DR state an input o
output will undergo a transition. The TAP may then try t
capture a signal while in transition (metastable state). Thi
will not harm the SRAM, but there is no guarantee as to th
value that will be captured. Repeatable results may not b
possible.

To guarantee that the boundary scan register will captur
the correct value of a signal, the SRAM signal must b
stabilized long enough to meet the TAP controller’s captur
setup plus hold time (*CS plus 'CH). The SRAM clock inpu
mightnotbe captured correctly if there is no way ina desig:
to stop (or slow) the clock during a SAMPLE/PRELOAI
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instruction. If this is an issue, it is still possible to capture all BYPASS
other signals and simply ignore the value of the CK and When the BYPASS instruction isloaded in the instruction
CK#(and Cand C#in DCM) captured in the boundary scan registerand the TAP is placed ina Shift-DR state, the bypass z
register. register is placed between TDI and TDO. The advantage of
Once the data is captured, it is possible to shift out the the BYPASS instruction is a shortened boundary scan path
data by putting the TAP into the Shift-DR state. This places when multiple devices are connected together on a board.
the boundary scan register between the TDI and TDO pins.
Note that since the PRELOAD part of the command is not RESERVED
implemented, putting the TAP to the Update-DR state These instructions are not implemented but are reserved
while performing a SAMPLE/PRELOAD instruction will for future use. Do not use these instructions.

have the same effect as the Pause-DR command.

TAP AC TEST CONDITIONS 1.5V
Input pulse levels..........ccceicirrcrcncenrieene. Vss to 3.0V
Input rise and fall imes ...........ccccceviinvirccninneen, 1ns 50Q
Input timing reference levels ..............ccccceecninnne 1.5V TDO
Output reference leveis ..........cooeeieeeniiennnn 1.5v Zy=50Q 20pF
Test load termination supply voltage ...........c........ 1.5V =
Figure 7

TAP AC OUTPUT LOAD EQUIVALENT

WVHS 3LIHM 31V l

TAP DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS
(20°C < T, < 110°C; +3.1V < VoD < +3.6V unless otherwise noted)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage VIH 20 Voo + 0.3 \ 1,2
Input Low (Logic 0) Voltage ViL -0.3 0.8 \ 1,2
Input Leakage Current 0V < Vin £ Vbo 1L -5.0 5.0 pA

. Output Leakage Current Output(s) disabled, ILo -5.0 5.0 pA

0V < Vin < VooQ (DQix)

LVCMOS Output Low Voltage loLc = 100pA VoLc 0.2 A ,3
LVCMOS Output High Voltage lloHcl = 100pA Vonc | Voo -0.2 \ 1,3
LVTTL Output Low Voltage loLT = 8mA VoLt 0.4 \ 1
LVTTL Output High Voltage lloHTl = 8mA VOHT 2.4 \ 1

NOTE: 1. All voltages referenced to Vss (GND).
2. Overshoot:  ViH (AC) < Vop + 1.5V for t < 'tKHKH/2
Undershoot: ViL (AC) = -0.5V for t < tKHKH/2
Power-up:  ViH< +3.6V and Voo < 3.135V and VooQ < 1.4V for t < 200ms
During normal operation, VopQ must not exceed Voo. Control input signals (such as SS#, SW#, etc.) may not
have pulse widths less than IKHKL (MIN) or operate at frequencies exceeding 'KF (MAX).
3. This parameter is sampled.

156K x 18/128K x 36 HSTL, Flow-Through Late Write SRAM Micron Technology, Inc., reserves the right fo change products or specifications without natice.
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TAP TIMING
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TAP AC ELECTRICAL CHARACTERISTICS
(Notes 1, 2) (20°C < T; < 110°C; +3.1V < Voo < +3.6V)

DESCRIPTION JsympoL | mN | wmax [ units
Clock

Clock cycle time THTH 100 ns
Clock frequency TF 10 MHz
Clock HIGH time THTL 40 ns
Clock LOW time TLTH 40 ns
Output Times

TCK LOW to TDO unknown TLOX 0 ns
TCK LOW to TDO valid TLOV 20 ns
TDI valid to TCK HIGH 'DVTH 10 ns
TCK HIGH to TDI invalid TTHDX 10 ns
Setup Times

TMS setup MVTH 10 ns
Capture setup 'ICs 10 ns
Hold Times

TMS hold THMX 10 ns
Capture hold 'CH 10 ns

NOTE: 1. 1CS and 'CH refer to the setup and hold time requirements of latching data from the boundary scan register.
2. Test conditions are specified using the load in Figure 7.
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IDENTIFICATION REGISTER DEFINITIONS

INSTRUCTION FIELD 256K x 18 128K x 36 DESCRIPTION

REVISION NUMBER XXXX XXXX Reserved for version number.

(31:28)

DEVICE DEPTH 00110 00101 Defines depth of 256K or 128K words.

(27:23)

DEVICE WIDTH 00011 00100 Defines width of x18 or x36 bits.

(22:18)

RESERVED YXXOXXX XXXXXX Reserved for future use.

(17:12)

Micron JEDEC ID 00000101100 | 00000101100| Allows unique identification of SRAM vendor.

CODE (11:1)

ID Register Presence 1 1 Indicates the presence of an ID register.

Indicator (0)

SCAN REGISTER SIZES

REGISTER NAME BIT SIZE (x18) | BIT SIZE (x36)

Instruction 3 3

Bypass 1 1

1D 32 32

Boundary Scan 51 70

INSTRUCTION CODES

INSTRUCTION CODE | DESCRIPTION

EXTEST 000 Captures I/O ring contents. Places the boundary scan register between TDI and TDO.
Forces all SRAM output to High-Z state. This instruction is not 1149.1-compliant.

IDCODE 001 Loads the ID register with the vendor ID code and places the register between TDI
and TDO. This operation does not affect SRAM operations.

SAMPLE-Z 010 Captures I/O ring contents. Places the boundary scan register between TDI and TDO.
Forces all SRAM output drivers to a High-Z state.

RESERVED 011 Do Not Use: This instruction is reserved for future use.

SAMPLE/PRELOAD 100 Captures I/O ring contents. Places the boundary scan register between TDI and TDO.
Does not affect SRAM operation. This instruction does not implement 1149.1
PRELOAD function and is therefore not 1149.1-compliant.

RESERVED 101 Do Not Use: This instruction is reserved for future use.

RESERVED 110 Do Not Use: This instruction is reserved for future use.

BYPASS 111 Places the bypass register between TDI and TDO. This operation does not affect
SRAM operations.

256K x 1/128K x 38 HETL, Flow-Through Late Write SRAM
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BOUNDARY SCAN ORDER (x18)

BIT# SIGNAL NAME BUMP ID BIT# SIGNAL NAME BUMP ID

1 M24 SR 27 NC2:3 2B
2 SA 6T 28 SA 3A
3 SA 4P 29 SA 3C
4 SA 6R 30 SA 2C
5 SA 5T 31 SA 2A
6 2z as 32 DQb 1D
7 DQa 7P 33 DQb 2E
] DQa 8N 34 DQb 2G
9 DQa 6L 35 DQb 1H
10 DQa 7K 36 BWb# 3G
11 BWat# 5L 37 2Q 4D
12 CK# 4L 38 SS# AE
13 CK 4K 39 CH#/INF4 4G
14 OE# 4F 40 C/INF? 4H
15 DQa 6H 41 SW# 4M
16 DQa 7G 42 DQb 2K
17 DQa 6F 43 DQb 1L
18 DQa 7E 44 DQb M
19 DQa 6D 45 DQb 1N
20 SA 6A 46 DQb 2P
21 SA 6C 47 SA 3T
22 SA 5C 48 SA 2R
23 SA 5A 49 SA 4N
24 NC.3 6B 50 SA 2T
25 SA 5B 51 M4 3R
26 SA 3B

NOTE: 1. Reserved address bit for 9Mb Late Write SRAM.

. Reserved address bit for 18Mb Late Write SRAM.

. NC pads are true no connects. NC pads represent placeholder bits and are reserved for use as address bits on
higher-density Late Write SRAMs that use the same boundary scan order. When reading out the boundary scan
register, these bits are forced HIGH.

4. In SCM: M1, M2 = Vss; 4G, 4H = No Function (NF). In DCM: M1, M2 = Voo; 4G = C#, 4H = C.

w N
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BOUNDARY SCAN ORDER (x36)

BIT# SIGNAL NAME BUMP iD BIT# SIGNAL NAME BUMP ID
1 M2¢ 5R 36 SA 3B
2 SA 4P 37 NC2 3 2B
3 SA 4T 38 SA 3A
4 SA 6R 39 SA 3C
5 SA 5T 40 SA 2C
6 2z 7T 41 SA 2A
7 DQa 6P 42 DQc 2D
8 DQa 7P 43 DQc 1D
9 DQa 6N 44 DQc 2E
10 DQa 7N 45 DQc 1E
11 DQa &M 46 DQc 2F
12 DQa 6L 47 DQc 2G
13 DQa 7L 48 DQc 1G
14 DQa 6K 49 DQc 2H
15 DQa 7K 50 DQc 1H
16 BWai# 5L 51 BWc# 3G
17 CK# 4L 52 ZQ 4D
18 CK 4K 53 SS# 4E
19 OE# 4F 54 C#/NF4 4G

20 BWbi# 5G 55 C/NF4 4H
21 DQb 7H 56 Swi 4M
22 DQb 6H 57 BWa# 3L
23 DQb 7G 58 DQd 1K
24 DQb 6G 59 DQd 2K
25 DQb 6F 60 DQd 1L
26 DQb 7E 61 DQd 2L
27 DQb 6E 62 DQd M
28 DQb 7D 63 DQd 1N
29 DQb 6D 64 DQd 2N
30 SA 6A 65 DQd 1P
31 SA 6C 66 DQd 2P
32 SA 5C 67 SA 3T
33 SA 5A 68 SA 2R
34 NCY 3 6B 69 SA 4N
35 SA 5B 70 M1 3R

NOTE: 1. Reserved address bit for S9Mb Late Write SRAM.

. Reserved address bit for 18Mb Late Write SRAM.

. NC pads are true no connects. NC pads represent placeholder bits and are reserved for use as address bits on higher-
density Late Write SRAMs that use the same boundary scan order. When reading out the boundary scan register, these bits
are forced HIGH.

4. In SCM: M1, M2 = Vss; 4G, 4H = No Function (NF). In DCM: M1, M2 = Vop; 4G = C#; 4H =C.

w N
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