ISGl(@%)!@iE%B%%A IS64VF12832€EDDDDPCBDDDDD24DD 0 ®
1IS61(64)LF12836A 1S61(64)VF12836A

1IS61(64)LF25618A 1S61(64)VF25618A
128K x 32, 128K x 36, 256K X 18

4 Mb SYNCHRONOUS FLOW-THROUGH
STATIC RAM

FEATURES

Internal self-timed write cycle
Individual Byte Write Control and Global Write

Clock controlled, registered address, data and
control

Burst sequence control using MODE input

Three chip enable option for simple depth expan-
sion and address pipelining

Common data inputs and data outputs
Auto Power-down during deselect

Single cycle deselect

Snooze MODE for reduced-power standby
Power Supply

LF: Vbp 3.3V + 5%, Vbopo 3.3V/2.5V + 5%

VF: Vpbp 2.5V -5% +10%, Vpbpo 2.5V -5% +10%

JEDEC 100-Pin TQFP, 119-pin PBGA, and
165-pin PBGA packages

Automotive temperature available

Lead-free available

FAST ACCESS TIME

PRELIMINARY INFORMATION
AUGUST 2005

DESCRIPTION

The ISS| 1S61(64)LF12832A, IS64VF12832A,
IS61(64)LF/VF12836A and 1S61(64)LF/VF25618A are
high-speed, low-power synchronous static RAMs designed
to provide burstable, high-performance memory for commu-
nication and networking applications. The
IS61(64)LF12832A is organized as 131,072 words by 32
bits. The 1S61(64)LF/VF12836A is organized as 131,072
words by 36 bits. The IS61(64)LF/VF25618A is organized
as 262,144 words by 18 bits. Fabricated with 1SS's
advanced CMOS technology, the device integrates a 2-bit
burst counter, high-speed SRAM core, and high-drive
capability outputs into a single monolithic circuit. All syn-
chronous inputs pass through registers controlled by a
positive-edge-triggered single clock input.

Write cycles are internally self-timed and are initiated by
the rising edge of the clock input. Write cycles can be one
to four bytes wide as controlled by the write control inputs.

Separate byte enables allow individual bytes to be written.
Byte write operation is performed by using byte write
enable (BWE) input combined with one or more individual
byte write signals (BWx). In addition, Global Write (GW) is
available for writing all bytes at one time, regardless of the
byte write controls.

Bursts can be initiated with either ADSP (Address Status
Processor) or ADSC (Address Status Cache Controller)
input pins. Subsequent burst addresses can be generated
internally and controlled by the ADV (burst address ad-
vance) input pin.

The mode pin is used to select the burst sequence order,
Linear burst is achieved when this pin is tied LOW.
Interleave burst is achieved when this pin is tied HIGH or
left floating.

Symbol Parameter -6.5 -7.5 Units

tkQ Clock Access Time 6.5 7.5 ns

tke Cycle Time 7.5 8.5 ns
Frequency 133 117 MHz

@

O g%~ obtain the latest version of this device specification before relying on any publishe
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165-PIN BGA
165-Ball, 13x15 mm BGA

119-PIN BGA

119-Ball, 14x22 mm BGA
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119 BGA PACKAGE PIN CONFIGURATION

128K x 36 (TOP VIEW)

1 2 3 4 5 6 7

A VbDQ A A ADSP A A VbDQ
B NC CE2 A ADSC A CE2 NC
C NC A A \VbD A A NC
D DQc DQPc Vss NC Vss DQPb DQb
E DQc DQc Vss CE Vss DQb DQb
F VbDQ DQc Vss OE Vss DQb VbDQ
G DQc DQc BWc ADV BWb DQb DQb
H DQc DQc Vss GW Vss DQb DQb
J VDDQ VbD NC VbD NC VbD VDDQ
K DQd DQd Vss CLK Vss DQa DQa
L DQd DQd BWd NC BWa DQa DQa
M \VbDQ DQd Vss BWE Vss DQa VbDQ
N DQd DQd Vss Ar* Vss DQa DQa
P DQd DQPd Vss Ao* Vss DQPa DQa
R NC A MODE \VbD NC A NC
T NC NC A A A NC 7z
U VDDQ NC NC NC NC NC \VVDDQ

Note: * Ao and A1 are the two least significant bits (LSB) of the address field and set the internal burst counter if burst is desired.

PIN DESCRIPTIONS

Symbol Pin Name Symbol Pin Name

A Address Inputs OE Output Enable

AOQ, Al Synchronous Burst Address Inputs 77 Power Sleep Mode
ADV Synchronous Burst Address MODE Burst Sequence Selection
— Advance NC No Connect

ADSP Address Status Processor

ADSC Address Status Controller DQa-DQd Data Inputs/Outputs
oW Global Write Enable DQPa-Pd Output Power Supply
CLK Synchronous Clock Voo Power Supply

CE, CE2, CE2 Synchronous Chip Select Voo Output Power Supply
BWx (x=a-d)  Synchronous Byte Write Controls Vss Ground

BWE Byte Write Enable

Intearated Silicon Soliition Inc — 1-800-270-4774
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119 BGA PACKAGE PIN CONFIGURATION

256Kx18 (TOP VIEW)

1 2 3 4 5 6 7
A VbDQ A A ADSP A A VbDQ
B NC CE2 A ADSC A CE2 NC
C NC A A Vb A A NC
D DQb NC Vss NC Vss DQPa NC
E NC DQb Vss CE Vss NC DQa
F VbDQ NC Vss OE Vss DQa VbDQ
G NC DQb BWb ADV Vss NC DQa
H DQb NC Vss GW Vss DQa NC
J VDDQ Vbb NC Vbb NC Vbb VbDQ
K NC DQb Vss CLK Vss NC DQa
L DQb NC Vss NC BWa DQa NC
M VbDQ DQb Vss BWE Vss NC VbDQ
N DQb NC Vss Ar* Vss DQa NC
P NC DQPb Vss Ao* Vss NC DQa
R NC A MODE Vb NC A NC
T NC A A NC A A zZ
U VbDQ NC NC NC NC NC VbDQ

Note: * Ao and A1 are the two least significant bits (LSB) of the address field and set the internal burst counter if burst is desired.

PIN DESCRIPTIONS

Symbol Pin Name Symbol Pin Name

A Address Inputs OE Output Enable

AOQ, Al Synchronous Burst Address Inputs 2z Power Sleep Mode
ADV Synchronous Burst Address MODE Burst Sequence Selection
— Advance NC No Connect

ADSP Address Status Processor

— DQa-DQb Data Inputs/Outputs
A_DSC Address Status Controller DOPa-Pb Output Power Supply
GW Global Write Enable

CLK Synchronous Clock Voo Power Supply

CE, CE2, CE2 Synchronous Chip Select Vooe Output Power Supply
BWpx (x=a,b) Synchronous Byte Write Controls vss Ground

BWE Byte Write Enable
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165 PBGA PACKAGE PIN CONFIGURATION
128K x 36 (TOP VIEW)

1 2 3 4 5 6 7 8 9 10 11
A NC A CE BWc BWb CE2 BWE ADSC | ADV A NC
B | NC A CE2 BWd BWa CLK GW OE ADSP [ A NC
C DQPc NC VDDQ Vss Vss Vss Vss Vss VDDQ NC DQPb
D DQc DQc VDbDQ VoD Vss Vss Vss Vbbp VbbDQ DQb DQb
E DQc DQc VbDQ VbD Vss Vss Vss VoD VbDQ DQb DQb
F DQc DQc VbDQ VbD Vss Vss Vss VoD VbDQ DQb DQb
G DQc DQc VDbDQ VoD Vss Vss Vss Vbbp VbDQ DQb DQb
H NC NC NC VoD Vss Vss Vss VoD NC NC zZ
J DQd DQd VbDQ VbD Vss Vss Vss VoD VbDQ DQa DQa
K DQd DQd VDbDQ VoD Vss Vss Vss Vbbp VbDQ DQa DQa
L DQd DQd VbDQ VbD Vss Vss Vss VoD VbDQ DQa DQa
M DQd DQd VbDQ VbD Vss Vss Vss VoD VbDQ DQa DQa
N DQPd NC VbDQ Vss NC NC NC Vss VbDQ NC DQPa
P NC NC A A NC A1* NC A A A NC
R MODE | NC A A NC A0* NC A A A A

Note: * Ao and A1 are the two least significant bits (LSB) of the address field and set the internal burst counter if burst is desired.

PIN DESCRIPTIONS

Symbol Pin Name Symbol Pin Name
A Address Inputs BWE Byte Write Enable
&Al Synchronous Burst Address Inputs OE Output Enable
ADV iécgrrllz:%nous Burst Address 77 Power Sleep Mode
ADSP Address Status Processor MODE Burst Sequence Selection
ADSC Address Status Controller NC No Connect
GW Global Write Enable DQX Data Inputs/Outputs
CLK Synchronous Clock DQPx Data Inputs/Outputs
CE, CE2, CE2  Synchronous Chip Select Vop 3.3V/2.5V Power Supply
BWx (x=a,b,c,d) Synchronous Byte Write VooQ Isolated Output Power Supply
Controls 3.3v/2.5V
Vss Ground
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165 PBGA PACKAGE PIN CONFIGURATION
256K x 18 (TOP VIEW)

1 2 3 4 5 6 7 8 9 10 11
A NC A CE BWDb NC CE2 BWE | ADSC | ADV A A
B NC A CE2 NC BWa | CLK GW OE ADSP | A NC
C NC NC VDDQ Vss Vss Vss Vss Vss VDDQ NC DQPa
D NC DQb VbbQ VoD Vss Vss Vss VbbD VDbDQ NC DQa
E NC DQb VDDQ VoD Vss Vss Vss VoD \/bDQ NC DQa
F NC DQb VbbQ VoD Vss Vss Vss VbbD VDbDQ NC DQa
G NC DQb VDDQ VoD Vss Vss Vss VoD \bDQ NC DQa
H NC NC NC VbD Vss Vss Vss VbD NC NC 7z
J DQb NC VDDQ VoD Vss Vss Vss VoD \/bDQ DQa NC
K DQb NC VbbQ VoD Vss Vss Vss VbbD VDbDQ DQa NC
L DQb NC VDDQ VoD Vss Vss Vss VoD \/bDQ DQa NC
M DQb NC VbbQ VoD Vss Vss Vss VbbD VDbDQ DQa NC
N DQPb NC VbDQ Vss NC NC NC Vss VbDQ NC NC
P NC NC A A NC A1* NC A A A NC
R MODE | NC A A NC Ao* NC A A A A

Note: * Ao and A1 are the two least significant bits (LSB) of the address field and set the internal burst counter if burst is desired.

PIN DESCRIPTIONS

Symbol Pin Name Symbol Pin Name
A Address Inputs BWE Byte Write Enable
&Al Synchronous Burst Address Inputs OE Output Enable
ADV iécgrrllz:%nous Burst Address 77 Power Sleep Mode
ADSP Address Status Processor MODE Burst Sequence Selection
ADSC Address Status Controller NC No Connect
GW Global Write Enable DQx Data Inputs/Outputs
CLK Synchronous Clock DQPx Data Inputs/Outputs
CE, CE2, CE2 Synchronous Chip Select Voo 3.3V/2.5V Power Supply
BWx (x=a,b) Synchronous Byte Write Vooe ISS(;I\?;ZedS\C/) utput Power Supply
Controls i i
Vss Ground
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PIN CONFIGURATION

100-PIN TQFP (128K x 36)

100-PIN TQFP (128K x 32)

O | O |
NBILILISIN e B s |Y DD TIOIL (SO » W |p o>
L wOEEEERE s EELERE . L wOEEEERE s RnERE .
OO OO OO OOOOOOO0O0 OO0
100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
DQPc]1 @ 80 1 DQPb NCL1l @ 80 1 NC
DQc ]2 79 [ DQb DQc ]2 79 [ DQb
DQc ] 3 78 1 DQb DQc ] 3 78 1 DQb
VvDDQ [] 4 77 [1 vDDQ VDDQ [ 4 77 |1 vDDQ
VSS ] 5 76 [ VSS VSS[] 5 76 [ VSS
DQc ] 6 75 1 DQb DQc ] 6 75 [ DQb
DQc [] 7 74 1 DQb DQc [ 7 74 1 DQb
DQc ] 8 73 1 DQb DQc ] 8 73 1 DQb
DQc ]9 72 1 DQb DQc ]9 72 1 DQb
VSS [] 10 71 [ vss VSS ] 10 71 [ vss
VvDDQ [ 11 70 3 vDDQ VvDDQ [ 11 70 [J vDDQ
DQc [] 12 69 1 DQb DQc [] 12 69 [ DQb
DQc ] 13 68 1 DQb DQc ] 13 68 1 DQb
NC [] 14 67 [ VSS NC ] 14 67 [ vSS
VDD [] 15 66 1 NC VDD ] 15 66 [ NC
NC ] 16 65 [ VDD NC [] 16 65 [ vDD
VSS ] 17 64 [ 77 VSS [] 17 64 1 77
DQd ] 18 63 1 DQa DQd ] 18 63 1 DQa
DQd ] 19 62 [ DQa DQd [ 19 62 [J DQa
VvDDQ ] 20 61 [ vDDQ VvDDQ [ 20 61 [ vDDQ
Vvss [] 21 60 [ vSS vss ] 21 60 [ VSS
DQd ] 22 59 1 DQa DQd [ 22 59 [ DQa
DQd ] 23 58 1 DQa DQd [] 23 58 1 DQa
DQd [ 24 57 1 DQa DQd | 24 57 1 DQa
DQd ] 25 56 1 DQa DQd ] 25 56 [ DQa
Vvss [ 26 55 [ 1 vsSs vSsSs [] 26 55 1 VSS
VDDQ [ 27 54 1 VDDQ VvDDQ [ 27 54 1 vDDQ
DQd [ 28 53 1 DQa DQd [ 28 53 |1 DQa
DQd ] 29 52 [ 1 DQa DQd [] 29 52 1 DQa
DQPd [ 30 51 | DQPa NC ] 30 51 1 NC
31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50
OOUooouooIIouooIIIIoa U000 0oUooroorooroTd
UDJ<<<<;'?(%LZ)%8LZ)%<<<<<(<< g((((gg%%%g%%(((((((
[e] > > O > >
= =
(3 Chip-Enable option) (3 Chip-Enable option)
PIN DESCRIPTIONS
AO, Al Synchronous Address Inputs. These DQa-DQd Synchronous Data Input/Output
pins must tied to the two LSBs of the DOP .
a-DQPd  Parity Data Input/Output
address bus. Q Q y P P
A Synchronous Address Inputs GW Synchronous Global Write Enable
ADSC Synchronous Controller Address Status MODE Burst Sequence Mode Selection
ADSP Synchronous Processor Address Status OE Output Enable
ADV Synchronous Burst Address Advance Voo 3.3V/2.5V Power Supply
BWa-BWd Synchronous Byte Write Enable Vooe Isolated Output Buffer Supply:
3.3V/2.5V
BWE Synchronous Byte Write Enable
y y Vss Ground
CE, CE2, CE2 Synchronous Chip Enable 77 Snooze Enable
CLK Synchronous Clock
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PIN CONFIGURATION

100-PIN TQFP (256K x 18)

NC ]
NC ]
NC ]

VDDQ ]

vss ]
NC ]

DQb [
DQb [
vss [

VDDQ ]
DQb [
DQb ]

NC ]
VDD ]

vss ]
DQb ]
DQb ]
VDDQ ]
vss ]
DQb [
DQb [
DQPb [
NC ]
vss ]
vDDQ [
NC
NC
NeC

w
[N
w
@
©w
r

MODE [ &

A
AL
AL

(3 Chip-Enable Option)

ALl
ALY
A0 R
NCI1g
NC %
VSS[8

PIN DESCRIPTIONS

DQPa-DQPb  Parity Data I/0; DQPa is parity for
DQal-8; DQPb is parity for DQb1-8

GW Synchronous Global Write Enable

MODE Burst Sequence Mode Selection

OE Output Enable

Vbb 3.3V/2.5V Power Supply

VbDQ Isolated Output Buffer Supply:
3.3V/2.5V

Vss Ground

77 Snooze Enable

A0, Al Synchronous Address Inputs. These
pins must tied to the two LSBs of the
address bus.

A Synchronous Address Inputs

ADSC Synchronous Controller Address Status

ADSP Synchronous Processor Address Status

ADV Synchronous Burst Address Advance

BWa-BWb Synchronous Byte Write Enable

BWE Synchronous Byte Write Enable

CE, CE2, CE2 Synchronous Chip Enable

CLK Synchronous Clock

DQa-DQb Synchronous Data Input/Output
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TRUTH TABLE®®

OPERATION ADDRESS CE E2 CE2 ZzzZ ADSP ADSC ADV WRITE OE CLK DQ
Deselect Cycle, Power-Down None H X X L X L X X X L-H  High-Z
Deselect Cycle, Power-Down None L X L L L X X X X L-H  High-Z
Deselect Cycle, Power-Down None L H X L L X X X X L-H  High-Z
Deselect Cycle, Power-Down None L X L L H L X X X L-H  High-Z
Deselect Cycle, Power-Down None L H X L H L X X X L-H  High-Z
Snooze Mode, Power-Down None X X X H X X X X X X High-Z
Read Cycle, Begin Burst External L L H L L X X X L L-H Q
Read Cycle, Begin Burst External L L H L L X X X H L-H  High-Z
Write Cycle, Begin Burst External L L H L H L X L X L-H D
Read Cycle, Begin Burst External L L H L H L X H L L-H Q
Read Cycle, Begin Burst External L L H L H L X H H L-H  High-Z
Read Cycle, Continue Burst Next X X X L H H L H L L-H Q
Read Cycle, Continue Burst Next X X X L H H L H H L-H  High-Z
Read Cycle, Continue Burst Next H X X L X H L H L L-H Q
Read Cycle, Continue Burst Next H X X L X H L H H L-H  High-Z
Write Cycle, Continue Burst Next X X X L H H L L X L-H D
Write Cycle, Continue Burst Next H X X L X H L L X L-H D
Read Cycle, Suspend Burst Current X X X L H H H H L L-H Q
Read Cycle, Suspend Burst Current X X X L H H H H H L-H  High-Z
Read Cycle, Suspend Burst Current H X X L X H H H L L-H Q
Read Cycle, Suspend Burst Current H X X L X H H H H L-H  High-Z
Write Cycle, Suspend Burst Current X X X L H H H L X L-H D
Write Cycle, Suspend Burst Current H X X L X H H L X L-H D

NOTE:

1. X'means “Don’t Care.” H means logic HIGH. L means logic LOW. _ _ -

2. For WRITE, L means one or more byte write enable signals (BWa-d) and BWE are LOW or GW is LOW. WRITE = H for all

BWx, BWE, GW HIGH. L L
3. BWa enables WRITEs to DQa'’s and DQPa. BWb enables WRITEs to DQb’s and DQPb. BWc enables WRITEs to DQc’s and

DQPc. BWd enables WRITEs to DQd’s and DQPd. DQPa and DQPb are available on the x18 version. DQPa-DQPd are
available on the x36 version.

. All inputs except OE and ZZ must meet setup and hold times around the rising edge (LOW to HIGH) of CLK.
. Wait states are inserted by suspending burst. _
. For a WRITE operation following a READ operation, OE must be HIGH before the input data setup time and held HIGH during

the input data hold time.

. This device contains circuitry that will ensure the outputs will be in High-Z during power-up.
. ADSP LOW always initiates an internal READ at the L-H edge of CLK. A WRITE is performed by setting one or more byte write

enable signals and BWE LOW or GW LOW for the subsequent L-H edge of CLK. See WRITE timing diagram for clarification.

PARTIAL TRUTH TABLE

Function G B

=

E B

o)
o
[vy)
(5]
[oy)
Q.

Read

Read

Write Byte 1

Write All Bytes

r|IZ|IT|IT|XI

X|r|r|rlz| S
X|m|r|ITIX| S
X|r|T|T|X|S
X|m|T|T|X|S
X|r|T|T|x|S

Write All Bytes
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A
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INTERLEAVED BURST ADDRESS TABLE (MODE = Vop or No Connect)

External Address 1st Burst Address 2nd Burst Address 3rd Burst Address

Al AO Al AO Al AO Al AO
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00

LINEAR BURST ADDRESS TABLE (MODE = VSS)

0,0

Al A0'=1,1 0,1

1,0

ABSOLUTE MAXIMUM RATINGS®

Symbol Parameter Value Unit
TsTG Storage Temperature -55 to +150 °C
Pp Power Dissipation 1.6 W
lout Output Current (per 1/O) 100 mA
VIN, VouT Voltage Relative to Vss for I/0O Pins -0.5to Vo +0.5 V
VIN Voltage Relative to Vss for —0.5to Vop + 0.5 \%
for Address and Control Inputs
VoD Voltage on Vob Supply Relative to Vss -0.5t0 4.6 V
Notes:

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

2. This device contains circuity to protect the inputs against damage due to high static voltages
or electricfields; however, precautions may be taken to avoid application of any voltage higher
than maximum rated voltages to this high-impedance circuit.

3. This device contains circuitry that will ensure the output devices are in High-Z at power up.

Intearated Silicon Soliition Inc — 1-800-270-4774
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F25618A

OPERATING RANGE (IS61/64LFxxxxXx)

Range Ambient Temperature VoD VbDQ
Commercial 0°C to +70°C 3.3V + 5% 3.3V/2.5V £ 5%
Industrial -40°C to +85°C 3.3V + 5% 3.3V/2.5V £ 5%
Automotive -40°C to +125°C 3.3V 5% 3.3V/2.5V £ 5%
OPERATING RANGE (I1S61/64VFxxxxX)
Range Ambient Temperature VbD VDDQ
Commercial 0°C to +70°C 2.5V -5% +10% 2.5V -5% +10%
Industrial -40°C to +85°C 2.5V -5% +10% 2.5V -5% +10%
Automotive -40°C to +125°C 2.5V -5% +10% 2.5V -5% +10%

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

3.3V 2.5V
Symbol  Parameter Test Conditions Min. Max. Min. Max. Unit
VoH Output HIGH Voltage loH=-4.0 mA (3.3V) 2.4 — 2.0 — V
loH=-1.0mA (2.5V)
VoL Output LOW Voltage lo. =8.0mA (3.3V) — 0.4 — 04 v
lo. =1.0 mA (2.5V)
ViH Input HIGH Voltage 2.0 Vop + 0.3 1.7 Voo +0.3 V
Vie Input LOW Voltage -0.3 0.8 -0.3 0.7 \%
Iu Input Leakage Current Vss < Vin < Vop® -5 5 -5 5 A
ILo Output Leakage Current Vss < Vout < Voog, O = Vix -5 5 -5 5 HA

12
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POWER SUPPLY CHARACTERISTICS® (Over Operating Range)

6.5 75
MAX MAX
Symbol  Parameter Test Conditions Temp. range x18  x32/x36 x18  x32/x36 Unit
Icc AC Operating Device Selected, Com. 175 175 155 155 mA
Supply Current OE = ViH, ZZ < Vi, Ind. 180 180 160 160
All Inputs £ 0.2V or 2 Voo - 0.2V,  Aurto. 190 190 175 175
Cycle Time 2 tkc min. typ.® 120 110
Iss Standby Current Device Deselected, Com. 90 90 90 90 mA
TTL Input Vob = Max., Ind. 100 100 100 100
All Inputs < ViL or 2 Vi, Auto. 120 120 120 120
ZZ <V, f = Max.
IsBl Standby Current Device Deselected, Com. 70 70 70 70 mA
CMOS Input Vob = Max., Ind. 75 75 75 75
VIN<Vss+0.2Vor2Vop-0.2V  Auto. 90 90 90 90
f=0 typ. 40 40
Iss2 Sleep Mode ZZ>\H Com. 30 30 30 30 mA
Ind. 35 35 35 35
Auto. 45 45 45 45
typ. 25 25
Note:

1. MODE pin has an internal pullup and should be tied to Vop or Vss. It exhibits £100 pA maximum leakage current when tied to <

Vss + 0.2V or = Vop — 0.2V.

2. Typical values are measured at Vop = 3.3V, Ta = 25°C and not 100% tested.

CAPACITANCE®2
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance ViN = 0V 6 pF
Cout Input/Output Capacitance Vout = 0V 8 pF
Notes:

1. Tested initially and after any design or process changes that may affect these parameters.

2. Test conditions: Ta = 25°C, f =1 MHz, Vob = 3.3V.

Intearated Silicon Soliition Inc — 1-800-270-4774
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A

|1SS°

3.3V I/O AC TEST CONDITIONS

Parameter Unit
Input Pulse Level 0V to 3.0V
Input Rise and Fall Times 1.5ns
Input and Output Timing 1.5V

and Reference Level

Output Load

See Figures 1 and 2

AC TEST LOADS

317 Q
Zo = 50Q 3.3V
o—=CQ)
OUTPUT OUTPUT o
500 l
5 pF 351 Q
1.5V Including I
jig and
scope — =
Figure 1 Figure 2

14
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A I $ ®

IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A

2.5V /O AC TEST CONDITIONS

Parameter Unit

Input Pulse Level 0V to 2.5V
Input Rise and Fall Times 1.5ns

Input and Output Timing 1.25V

and Reference Level

Output Load See Figures 3 and 4

2.5V /O OUTPUT LOAD EQUIVALENT

1,667 Q
o
26 = 500 +2.5V AN\
OUTPUT
OUTPUT p
50Q 5pF
= = 1,538 Q — Including

jig and
1.25v Sscope

Figure 3 Figure 4
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

READ/WRITE CYCLE SWITCHING CHARACTERISTICS® (Over Operating Range)

6.5 7.5
Symbol Parameter Min.  Max. Min. Max. Unit
fmax Clock Frequency — 133 — 117 MHz
tke Cycle Time 7.5 — 85 — ns
tkH Clock High Time 2.2 — 25 — ns
tkL Clock Low Time 2.2 — 25 — ns
tkQ Clock Access Time — 6.5 — 75 ns
tkx®@ Clock High to Output Invalid 2.5 — 25 — ns
tkQLz®® Clock High to Output Low-Z 25 — 25 — ns
tkQHz 3 Clock High to Output High-Z — 3.8 — 40 ns
toeqQ Output Enable to Output Valid — 3.2 — 34 ns
toeQx® Output Enable to Output Invalid 2.5 — 25 — ns
toeLz®®) Output Enable to Output Low-Z 0 — 0 — ns
toeHz?3 Output Disable to Output High-Z — 3.5 — 35 ns
tas Address Setup Time 15 — 15 — ns
tws Read/Write Setup Time 15 — 15 — ns
tces Chip Enable Setup Time 15 — 15 — ns
tavs Address Advance Setup Time 1.5 — 15 — ns
tos Data Setup Time 15 — 15 — ns
taH Address Hold Time 0.5 — 05 — ns
twH Write Hold Time 0.5 — 05 — ns
tceH Chip Enable Hold Time 0.5 — 05 — ns
tavH Address Advance Hold Time 0.5 — 05 — ns
toH Data Hold Time 0.5 — 05 — ns
trDs ZZ High to Power Down — 2 — 2 cyc
tpus ZZ Low to Power Down — 2 — 2 cyc

Notes:

1. Configuration signal MODE is static and must not change during normal operation.
2. Guaranteed but not 100% tested. This parameter is periodically sampled.

3. Tested with load in Figure 2.
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

READ/WRITE CYCLE TIMING

| tss | o KT | | IW is blo!cked by CE in!active | | i
Aﬁjﬂw_/i\_/i\_/;\_/:\ - \i”i
| | Itss<=I<>t5H | | | | I I | I

YR T T | T T T T T
ADSC i\ } /i\\i//i\A_i_L/i\_/i\_/i\_/i\_{_/i
/N I W W/ [ W 720 /. N
TS | | | | | | | | | |

Address I RIDl I XWIRl X I X RIDZ X I I I I X RI|)3 X '
I e A i

i AAVARVALVARWARWARWARWAR .
l I tws‘=.!< tWHI | I I I I I | |

BuE AR YAR SV ARWARWARWAR WAR '
I i | | | | | | | | I [

! ' I I I I I | |

i I I I | i i = ! !
| CESHepenl-tCEH | I | I [ | CE Masks ADSP | I !
— | T T T T
E___ N\ / \ | / | WAR WAL WAL WAL\ i
| | |
| o [ | | | |
| ICES <>« ICEH I l CE2 and CE2 only sampled with ADSP or ADSC | I ! !
I T
CEZI—/I\_'_/I\ /I\ T T I T /I\ .
| | | I i _
I tees +>Il<+— tcen | I I I I I I I Unselected With: CE2
=) T
@\ [N\ [N\ [ 7T\
| | i | i | | | | | I [
A S e A N SN SR S
— | |
O / N\ T T\ | | | | L/
T | I > < T T T I
I I I ItOEQX I LtEQ I I'EKQ I I | QX I
A i L
DATAOUT ——F High-Z 1 }(}—}—k* 22 XX 2 XX__2d |
| | | - T T T
I tKQLZ i I ||<—>tKQX i I I ItKQX I I | tKQHZ I
tK | [PEREN
A I T 1 S I AR R N N B
DATAN ——+  High-Z - , } ; ; i ; :
I ! ' I s “. toH I : |
| I | I
l«——— Single Read ——>}«— Single Write —»l«———————— Burst Read »<— Unselected

Flow-through
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

WRITE CYCLE TIMING

I | pil g | | | | | | | |
ax \_ S I I I I I I . .
| I
I tss tSH IKH, I w I l lAD is blocked by CE1 inactive } I I
—_ 1 |
aosp | TN /7N /T \A\ \/ |
| | | | | | | | ADSC Initjate wite | I |
- | - -
ADSC i\ 7/ T\ /i\/i\/i\/i\&l[/i\ /|
| — I
! | ADV must be inactive for ADSP Write  tAVS—< ‘~:< tAVH I I ! ! I l
ADV / 1\ /T L LN /N / / 1\
T T f f f T
| | I | | | | I I
| usforobw | | | | | | | | | |
Address WRL X WR2 X X WR3X
! | [ | T T T T T T T
| | | | | | | I I
| I WS &> tWH I | I I I | | | |
W __ /N I\/IY\I/ \I/ \IL/i\_/i\ | .
[ I | I
I | I I I I I I I
| I WS+ I twi | | | | | I | I I
ey |
BWE __ ‘Ij7}§\l/ I I I \I//I\ I .
| | I I
I I I I I I I I
L | I WS 1a-rlpt-tiH I WS e ant-tWH | i i i i | |
BWd-BWa WRL WR2 X WR3X
[ | | i [ | [ [ | T
| toes ertenf-toe | | | CEIMasks ADSP | ! ! ! | I
= \ |/ \ | [ ! | ~\ | /\ |/
e e nenn e e A I A e o
| | |
| tcesfertert teen | ! CE2 and CE3 only sampled with ADSP or ADSC | } Unselected with CE2
CE2 /1 i | |
— N T
|
| {CES—<pieplfCEH | | | I I I I I | '
_ | | L L L L | | | l
oF T l / T \ I / T T T T X : : /
I | I I I I I I I
| | | | | | | | | | | |
T 7 1\
| I | | T T T T T T i
I | | | | | | | | | I
I I | | | I I I | | I I
DATAoUT ——  High-Z ; | : : : : : : | T
I [ | | I I I I I I I
I I 0 | (o | B 4 onlyareappIIedtoflrstcycleofWRZ| I I I I
DATAIN + High-Z + 1a 2b 2c 2d 3a : : I
I ; & , It —XZ X2 XX e XX = XX i X I | |
| I I ! | | | | | | I I
| | | | |
|
l«— Single Write —>«—————————— Burst Writt ———————————>l«—Write >/«————— Unselected )
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

SNOOZE MODE ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Min. Max. Unit
IsB2 Current during SNOOZE MODE ZZ 2 Vih — 60 mA
trDs ZZ active to input ignored — 2 cycle
trus ZZ inactive to input sampled 2 — cycle
tzzi ZZ active to SNOOZE current — 2 cycle
trzzI ZZ inactive to exit SNOOZE current 0 — ns

SNOOZE MODE TIMING

CLK _/ —/ \ —/ / / \ /_\_/_\_
tPDs ' trus
ZZ setup cycle ZZ recovery cycle
7z / \
tzzi
Isupply - X j/
trzzi
'(Aél)l((l;ggtuési) Deselect or Read Only X X Deselect or Read Only X
Normal
operation
cycle
E?DU)tputS High-Z (
[] Don't Care
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

ORDERING INFORMATION (Vop = 3.3V/Vbbq = 2.5V/3.3V)
Commercial Range: 0°C to +70°C

Configuration Access Time Order Part Number Package
128Kx32 6.5 IS61LF12832A-6.5TQ 100 TQFP
IS61LF12832A-6.5B2 119 PBGA
IS61LF12832A-6.5B3 165 PBGA
128Kx32 7.5 IS61LF12832A-7.5TQ 100 TQFP
IS61LF12832A-7.5B2 119 PBGA
IS61LF12832A-7.5B3 165 PBGA
128Kx36 6.5 IS61LF12836A-6.5TQ 100 TQFP
IS61LF12836A-6.5B2 119 PBGA
IS61LF12836A-6.5B3 165 PBGA
128Kx36 7.5 IS61LF12836A-7.5TQ 100 TQFP
IS61LF12836A-7.5B2 119 PBGA
IS61LF12836A-7.5B3 165 PBGA
256Kx18 6.5 IS61LF25618A-6.5TQ 100 TQFP
IS61LF25618A-6.5B2 119 PBGA
IS61LF25618A-6.5B3 165 PBGA
256Kx18 7.5 IS61LF25618A-7.5TQ 100 TQFP
IS61LF25618A-7.5B2 119 PBGA
IS61LF25618A-7.5B3 165 PBGA
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

ORDERING INFORMATION (Vop = 3.3V/Vbbq = 2.5V/3.3V)
Industrial Range: -40°C to +85°C

Configuration  Access Time Order Part Number Package

128Kx32 6.5 IS61LF12832A-6.5TQI 100 TQFP
IS61LF12832A-6.5B2I 119 PBGA
IS61LF12832A-6.5B3lI 165 PBGA

128Kx32 7.5 IS61LF12832A-7.5TQl 100 TQFP
IS61LF12832A-7.5TQLI 100 TQFP, Lead-free
IS61LF12832A-7.5B2I 119 PBGA
IS61LF12832A-7.5B3lI 165 PBGA

128Kx36 6.5 IS61LF12836A-6.5TQI 100 TQFP
IS61LF12836A-6.5B2I 119 PBGA
IS61LF12836A-6.5B3I 165 PBGA

128Kx36 7.5 IS61LF12836A-7.5TQI 100 TQFP
IS61LF12836A-7.5TQLI 100 TQFP, Lead-free
IS61LF12836A-7.5B2I 119 PBGA
IS61LF12836A-7.5B3I 165 PBGA

256Kx18 6.5 IS61LF25618A-6.5TQI 100 TQFP
IS61LF25618A-6.5B2I 119 PBGA
IS61LF25618A-6.5B3I 165 PBGA

256Kx18 7.5 IS61LF25618A-7.5TQI 100 TQFP
IS61LF25618A-7.5TQLI 100 TQFP, Lead-free
IS61LF25618A-7.5B2I 119 PBGA
IS61LF25618A-7.5B3lI 165 PBGA

Automotive Range: -40°C to +125°C

Configuration Access Time Order Part Number Package

128Kx32 7.5 IS64LF12832A-7.5TQA3 100 TQFP
IS64LF12832A-7.5TQLA3 100 TQFP, Lead-free

128Kx36 7.5 IS64LF12836A-7.5TQA3 100 TQFP

256Kx18 7.5 IS64LF25618A-7.5TQA3 100 TQFP
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1S61(64)LF12832A, 1S61(64)LF12836A, 1S61(64)LF25618A ®
IS64VF12832A, 1S61(64)VF12836A, 1S61(64)VF25618A ISS

ORDERING INFORMATION (Vob = 2.5V /Vbbq = 2.5V)
Commercial Range: 0°C to +70°C

Configuration Access Time Order Part Number Package
128Kx36 6.5 IS61VF12836A-6.5TQ 100 TQFP
IS61VF12836A-6.5B2 119 PBGA
IS61VF12836A-6.5B3 165 PBGA
128Kx36 7.5 IS61VF12836A-7.5TQ 100 TQFP
IS61VF12836A-7.5B2 119 PBGA
IS61VF12836A-7.5B3 165 PBGA
256Kx18 6.5 IS61VF25618A-6.5TQ 100 TQFP
IS61VF25618A-6.5B2 119 PBGA
IS61VF25618A-6.5B3 165 PBGA
256Kx18 7.5 IS61VF25618A-7.5TQ 100 TQFP
IS61VF25618A-7.5B2 119 PBGA
IS61VF25618A-7.5B3 165 PBGA

Industrial Range: -40°C to +85°C

Configuration  Access Time Order Part Number Package
128Kx36 6.5 IS61VF12836A-6.5TQI 100 TQFP
IS61VF12836A-6.5B2I 119 PBGA
IS61VF12836A-6.5B3I 165 PBGA
128Kx36 7.5 IS61VF12836A-7.5TQI 100 TQFP
IS61VF12836A-7.5B2I 119 PBGA
IS61VF12836A-7.5B3lI 165 PBGA
256Kx18 6.5 IS61VF25618A-6.5TQI 100 TQFP
IS61VF25618A-6.5B2I 119 PBGA
IS61VF25618A-6.5B3lI 165 PBGA
256Kx18 7.5 IS61VF25618A-7.5TQI 100 TQFP
IS61VF25618A-7.5B2I 119 PBGA
IS61VF25618A-7.5B3lI 165 PBGA

Automotive Range: -40°C to +125°C

Configuration  Access Time Order Part Number Package

128Kx32 7.5 IS64VF12832A-7.5TQLA3 100 TQFP, Lead-free
128Kx36 7.5 IS64VF12836A-7.5TQA3 100 TQFP

256Kx18 7.5 IS64VF25618A-7.5TQA3 100 TQFP
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PACKAGING INFORMATION

Plastic Ball Grid Array
Package Code: B (119-pin)

o b (119X)
l< E >
\ : A~ 76 5432 1
A N h B A o oobood A
K/ N oy e 0000000 B
30Y D O OO0 00O c
D O OO0 O0O0O D
D O OO0 O0O0O0 E
D O OO0 00O F
D 00O 00O G
D O00D00OO0O0 H
D - - —+1 b2 D p1L +——O ooo-—}J
D O OO0 O0O0O K
D ¢ O OO0 00O L
> (O ONONONONONG) M
1P (O oN© 00O N
D t O OO0 00O P
b € 0O00DO0OO R
\\ / y P v O OO0 O0O0O0 T
v s p p S S&00DPOOOD Ju
\
A2 —> ‘
| | Az A R
< E2 > b
l | v
! vVUuU Uy Uy | j *
Ad SEATING PLANE
MILLIMETERS INCHES
Sym. Min. Max. Min. Max.
NO. .
Leads 119 Notes:
1. Controllingdimension: milimeters, unless otherwise specified.
A — 241 — 0.095 2.BSC=Basicleadspacingbetweencenters.
Al 0.50 0.70 0.020 0.028 3.Dimensions D1 and Edonotinclude moldflashprotrusionand
should be measured fromthe bottom ofthe package.
A2 0.80 1.00 0.032 0.039 4.Formed|leads shall be planarwith respecttoone anotherwithin
A3 1.30 1.70 0.051 0.067 0.004inchesatthe seating plane.
Ad 0.56 BSC 0.022 BSC
b 0.60 0.90 0.024 0.035
21.80 22.20 0.858 0.874
D1 20.32 BSC 0.800 BSC
D2 19.40 19.60 0.764 0.772
E 13.80 14.20 0.543 0.559
El 7.62 BSC 0.300 BSC
E2 11.90 12.10 0.469 0.476
e 1.27 BSC 0.050 BSC

Copyright © 2003 Integrated Silicon Solution, Inc. All rights reserved. ISSI reserves the right to make changes to this specification and its products at any time
without notice. I1SSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to
obtain the latest version of this device specification before relying on any published information and before placing orders for products.
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PACKAGING INFORMATION

Ball Grid Array
Package Code: B (165-pin)

TOP VIEW BOTTOM VIEW
Al CORNER Al CORNER
o b (165X)
1 2 3 45 6 7 8 9 10 11 1120987654321
A doooodooooo A
B O 00O0O0O® OO0 O0O0O0 B
c O 00000 OO0OO0O0O0 c
D O 0 0O0O0OO®OO0OO0OO0O0 D
E eI—@oooocooooo E
F —& O 0 O 0O P OO O O O F
G O 0O 0O0O0O0®OO0OO0OO0O0 G
J O 00O0O0O® O0O0O0O0O0 J
K O 0 0O0O0OO0®OO0OO0OO0O0 K
L 0O 0 0O0O0O® OO0 O0O0O0 L
M 0O 0 0O0O0O® OO0 O0O0O0 M
N 0O 0 0O0O0O® O0OO0OO0O0O0 N
P O 0000 OO0 OO0 O0 P
R 9 0000 0O0®® 00 R
I
e
E1l
| | E
A2 | | A
ad |
BGA - 13mm x 15mm
Notes:
MILLIMETERS INCHES 1. Controlling dimensions are in millimeters.

Sym. Min. Nom. Max. Min. Nom. Max.

NO.

Leads 165 165

A — — 1.20 — — 0.047

Al 0.25 0.33 0.40 0.010 0.013 0.016

A2 — 0.79 — — 0.031 —

D 14,90 15.00 15.10 0.587 0.591 0.594

D1 13.90 14.00 14.10 0.547 0.551 0.555

E 12.90 13.00 13.10 0.508 0.512 0.516

El 9.90 10.00 10.10 0.390 0.394 0.398

e — 100 — — 0039 —

b 0.40 0.45 0.50 0.016 0.018 0.020

Copyright © 2003 Integrated Silicon Solution, Inc. All rights reserved. ISSI reserves the right to make changes to this specification and its products at any time
without notice. 1SSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to
obtain the latest version of this device specification before relying on any published information and before placing orders for products.
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PACKAGING INFORMATION

|1ISS°

TQFP (Thin Quad Flat Pack Package)

Package Code: TQ

< D -
< D1
] alalalaiaialala|izialals|iatalalalaiatalaialaiatalalalals
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)
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mm}
)
=
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mm}
mm}
)
)
=
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i S ELele[a R EIala el ) L1
e L
SEATING
% ¢ PLANE
I \
Af WA AN
Al —||<— D T
Thin Quad Flat Pack (TQ) Notes:
— — 1. All dimensioning and
Millimeters Inches Millimeters Inches tolerancing conforms to
Symbol  Min  Max Min  Max Min  Max Min  Max ANSI Y14.5M-1982.
Ref. Std 2. Dimensions D1 and E1 do
: : not include mold protrusions.
No. Leads (N) 100 128 Allowable protrusion is 0.25
. : . : include mold mismatch and
Al 0.05 0.15 0.002 0.006 0.05 0.15 0.002 0.006 are determined at datum
A2 135 145 0.053 0.057 135 145 0.053 0.057 plane -H-. .
3. Controlling dimension:
b 0.22 0.38 0.009 0.015 017 0.27 0.007 0.011 millimeters.
D 21.90 22.10 0.862 0.870 21.80 2220 0.858 0.874
D1 19.90 20.10 0.783 0.791 19.90 20.10 0.783 0.791
E 1590 16.10 0.626 0.634 15.80 16.20 0.622 0.638
El 13.90 14.10 0.547 0.555 13.90 14.10 0.547 0.555
e 0.65BSC 0.026 BSC 0.50 BSC 0.020 BSC
L 045 0.75 0.018 0.030 045 0.75 0.018 0.030
L1 1.00 REF. 0.039 REF. 1.00 REF. 0.039 REF.
C 0° 7° 0° 7° 0° 7° 0° 7°
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