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8Mb SyncBurst Pipelined SRAM
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History Draft Date Remark
Initial Draft September 24,2001
1.Move the FT pin for user-configurable Flow August 13,2002

throught or pipelineed operation, That pin can be
NC or connected to Vcc for pipelined operation.
Refer to Pin configuration.
2.Revise the power supply charaetoristics at page 12
3.Resive the tkq of 250 MHZ from 2.5ns to 3ns.
4.Move the 100 MHZ speed grade.

The attached datasheets are provided by ICSI. Integrated Circuit Solution Inc reserve the right to change the specifications and
products. ICSI will answer to your questions about device. If you have any questions, please contact the ICSI offices.
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256K x 32, 256K x 36, 512K x 18
8Mb S/DCD SYNCBURST Pipelined SRAMs

FEATURES

 Pipeline Mode operation

» Single/Dual Cycl Deselect

» User-selectable Output Drive Strength with XQ Mode

 Internal self-timed write cycle

¢ Individual Byte Write Control and Global Write

» Clock controlled, registered address, data and

* Pentium™ or linear burst sequence control using
MODE input

e Common data inputs and data outputs

» JEDEC 100-Pin TQFP and 119-pin PBGA package

* Single +3.3V, +10%, —5% core power supply

* Power-down snooze mode

e 2.5V or 3.3V /O Supply

* Snooze MODE for reduced-power standby

» T version (three chip selects)

» D version (two chip selects)

control

DESCRIPTION

ICSI's 8Mb SyncBurst Pipelined SRAMS integrate a 512k
x 18, 256k x 32, or 256k x 36 SRAM core with advanced
synchronous peripheral circuitry and a 2-bit burst counter.

Applications

The ICSI SyncBurst Pipelined SRAM family employs
high-speed ,low-power CMOS designs that are fabricated
using an advanced CMOS process to provide Level 2
Cache applications supporting Pentium and PowerPC
microprocessors originally, the device now finds applica-
tion ranging from DSP main store to networking chip set
support.

FAST ACCESS TIME

Symbol -250 -200 -166 -133 Units
Pipeline  tkq 3 3.1 35 4 ns
3-1-1-1  tkc 4 5 6 7.5 ns

lccl 390 360 330 300 mA

Controls

All synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input.Bursts can be initiated
with either ADSP (Address Status Processor) or ADSC (Address
Status Cache Controller) input pins. Subsequent burst ad-
dresses can be generated internally and controlled by the ADV
(burst address advance) 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.

SCD and DCD Pipelined Reads

The device is a SCD (Single Cycle Deselect) and DCD(Dual
Cycle Deselect) pipelined synchronous SRAM. DCD SRAMs
pipeline disable commands to the same degree as read
commands. SCD SRAMs pipeline deselect commands one
stage lessthanread commands. SCD RAMs begin turning off
their outputs immediately after the deselect command has been
captured in the input registers. DCD RAMs hold the deselect
command for one full cycle and then begin turning off their
outputs just after the second rising edge of clock. The user may
configure this SRAM for either mode of operation using the SCD
mode input on Bump 4L.

Byte Write and Global Write

Write cycles are internally self-timed and are initiated by the rising
edge of the clock input. Write cycles can be from 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 individualbyte write signals (BWx). In addition,
Global Write (GW) is available for writing all bytes at one time,
regardless of the byte write controls.

IOL/IOH Drive strength Options

The XQ pin allows selection between high drive strength (XQ
low) for multi-drop bus applications and normal drive strength
(XQ floating or high) point-to-point applications. See the Output
Driver Characteristics chart for details.

Snooze Mode

Low power (Snooze mode) is attained through the assertion
(High) of the ZZ signal, or by stopping the clock (CK). Memory
data is retained during Snooze mode.

ICSI reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any errors

which may appear in this publication. © Copyright 2000, Integrated Circuit Solution Inc.
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BLOCK DIAGRAM

h MODE
A0
CLK L cLK Qo @D_
BINARY
COUNTER
__ A AT AL
AD d QA7 ,D_
ADSC @ | 256K x32; 256Kx36;
ADSP w—« 4 512Kx18
MEMORY ARRAY
18/19 16/17 18/19
An-AO D Q
ADDRESS
L REGISTER yy
._o
> CLK
32, 36, 32, 36,
or18 or18
GW 1 D Q
BWE :]: ) DQd Di
SWa BYTE WRITE
REGISTERS
(x32/x36)
> CLK
D Q
d i) DQc [D—
N Dof@ BYTE WRITE o
(xaae0) REGISTERS
> CLK =
D Q T\
[ j -/ DQb
s 1 Dof@ BYTE WRITE '*l—/
a
(x32/x36/x18) REGISTERS
> CLK
D Q T\
L DQa
WA g Jo! E BYTE WRITE D,
(x32/x36/x18) REGISTERS
> CLK
(T, D)CE “’—Lm 4 Y 2.3,
(T, D) CE2 ) D o INPUT OUTPUT or18
uge=s ENABLE REGISTERS REGISTERS —' >—OE —<—9 DQa - DQd
REGISTER — cLK —F cLk
Lq
> CLK 1
ENABLE
DELAY
REGISTER
> CLK
= [>o
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PIN CONFIGURATION

119-pin PBGA (Top View) 100-Pin TQFP (D Version)
O |
~N|TIOIL |18 Q0 vx L |(/) |<n|>
1 2 s a4 s & 7 5518 SEEEE 5 88 55k 21813 5 5
L OO O A OO O A OO
A O ©) o o ©O ) O 100 99 98 97 96 95 94 93 92 91 90 89 88 67 86 85 84 63 62 81
VCCQ SA SA  ADSP  SA SA  vCCQ ner ]t @ 8 | Ne
B O O O @) O O O DQct ] 2 79 [ DQb8
NC CE2 SA ADSC  SA SA NC DQc2 ] 3 78 1 DQb7
c O O O O O O O veea . 4 77 |2 veea
NC SA SA VCC SA SA NC GND ] 5 76 1 GND
D O (@) (@) O DQc3 ] 6 75 [ 1 DQb6
DQcl NC GND XQ GND NC  DQbs DQc4 ] 7 74 [ DQb5
E (@] O O (@) (@) DQc5 ] 8 73 [ DQb4
DQc2 DQe3 GND Cg  GND  DQb6  DQb7 DQc6 ] 9 72 [ DQb3
F 'e) 'e) e) o) o) 'e) 0) GND ] 10 7 1 GND
VCCQ DQec4 GND G  GND  DQbs VvCCQ veea 11 70 [ veea
G O le) O DQc7 ] 12 69 [ DQb2
DQc5  DQe6  Bwe ADV  BWb  DQb4  DQb3 DQe8 ] 13 68 1 DQb1
H e) e) o) e) fe) e) 0] NC T 14 67 1 GND
DQc7 DQe8 GND Gw  GND  DQb2  DQbl vee . 15 66 [ SCD
3 0] e) o) 19) o) 0] o) xQ | 16 65 [ vee
vcCcQ Ve NC vce NC VvCC  vCcCQ GND [ 17 64 [ 22
K 'e) o) 'e) o) 'e) DQd1 ] 18 63 [ DQas
DQdl DQd2  GND CLK GND DQa7 DQa8 DQd2 [ 19 62 [ DQa7
L O e fe) o) e) o o) veea =7 20 61 [ veea
DQd4  DQd3  BWd SCD Bwa DQa5 DQa6 GND . 21 60 [ 1 GND
M O @) ) O @) ) O DQd3 [] 22 59 |1 DQa6
VCCQ DQd5 GND BWE GND DQa4 VCCQ DQd4 [] 23 58 |1 DQa5
N 0 0o 0O o 0O o DQd5 £ 24 57 | DQa4
DQd6 DQd7  GND Al GND DQa3 DQa2 DQd6, [f725 % [ ] DQa3
b O o o o) o o GND | 26 55 [J GND
DQd8 NC  GND A0 GND NG+ DOal veea I 7 54 1 veea
R O O O O O O O oad7 — % > |5 baaz
NC SA  MODE VCC NG SA NC DQds (] 29 52 [ DQat
o o) o) o o o o NC [ 30 5 [ NC
T e Ne S o B Ne > 3132 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50
b8 B 3 s B 0000000000000 000000
vccQ  NC NC NC NC NC ~ vCCQ §%$$%22§§%§‘2’2355$$5%
=
256K x 32
Note:Ball R5 connecting to Vcc is acceptable Note:pin 14 connecting to Vcc is acceptable

PIN DESCRIPTIONS

AO, Al Synchronous Address Inputs. These DQa-DQd Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle

A2-A17 Synchronous Address Inputs Deselect Mode Control

CLK Synchronous Clock XQ Output Drive Control

ADSP Synchronous Processor Address Vce +3.3V Power Supply
Status GND Ground

ADSC Synchronous Controller Address Veeq Isolated Output Buffer Supply : +3.3V
Status or 2.5V

ADV Synchronous Burst Address Advance 77 Snooze Enable

BWa -BWd Synchronous Byte Write Enable

BWE Synchronous Byte Write Enable

GW Synchronous Global Write Enable

CE,CE2 Synchronous Chip Enable

OE Output Enable

4 Integrated Circuit Solution Inc.
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PIN CONFIGURATION

100-Pin TQFP (T Version)

N[TILICIS|IN O 2 x|s|Y % |~
55l SEEEER 82 3R ELERR 5 5
N000000000000000000]
100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
Nl @ 80 [ NC
DQc1 ] 2 79 [ DQb8
DQc2 ] 3 78 1 DQb7
VvCCcQ [ 4 77 [J veeQ
GND ] 5 76 1 GND
DQc3 ] 6 75 [ DQb6
DQc4 [] 7 74 [ DQb5
DQc5 ] 8 73 1 DQb4
DQc6 ] 9 72 1 DQb3
GND [] 10 71 [J GND
vceQ ] 11 70 [ vCCQ
DQc7 [ 12 69 [ DQb2
DQc8 [ 13 68 1 DQbl
NC ] 14 67 1 GND
vce ] 15 66 1 SCD
XQ ] 16 65 [ vCce
GND ] 17 64453 77
DQd1 ] 18 63 [-]. DQa8
DQd2 ] 19 62 [ DQa7
VCCQ [ 20 61 [ /CCQ
GND [ 21 6041 GND
DQd3 [ 22 591 DQa6
DQd4 | 23 58 "1 DQa5
DQds ] 24 57 [ DQad
DQd6 [ 25 56 [ DQa3
GND ] 26 55 1 GND
vceqQ ] 27 54 1 vceQ
DQd7 [ 28 53 [ DQa2
DQds [ {29 52 1 DQal
NeT—'30 51 1 NC
31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50
YO0 0L 0000000000000
45755222228933335553
o o>
=
256K x 32

Note:Pin 14 connecting to Vcc is acceptable

PIN DESCRIPTIONS

A0, Al Synchronous Address Inputs. These DQa-DQd Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle

A2-A17 Synchronous Address Inputs Deselect Mode Control

CLK Synchronous Clock XQ Output Drive Control

ADSP Synchronous Processor Address Vcce +3.3V Power Supply
Status GND Ground

ADSC Synchronous Controller Address Veeq Isolated Output Buffer Supply : +3.3V
Status or 2.5V

ADV Synchronous Burst Address Advance zZ Snooze Enable

BWa -BWd Synchronous Byte Write Enable

BWE Synchronous Byte Write Enable

GW Synchronous Global Write Enable

CE,CE2,CE2 Synchronous Chip Enable

OE Output Enable

Integrated Circuit Solution Inc.
SSR014-0B 08/13/2002
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PIN CONFIGURATION

119-pin PBGA (Top View) 100-Pin TQFP (D Version)
~N|TlIeIL |8 ~ Q [a) w Lw) % >
L 2 3 a4 s & 7 53w BEEEE 532 55 RE 5 5
OO OO0 OO0 OO
A V(gQ S(,)A 3 #SP g SA VC(%Q 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
DQPc |1 @ 80 [ DQPb
R & R ok a9 R oQct | 2 |5 baus
cl o o o o o o o prve= e
NC SA SA  veC  SA SA NC veeQ b 4 M veee
o o) 0o o) 0o 0o o GND [ 5 76 [1 GND
DOcl  DOPc  GND XQ  GND DQPb  DQb8 DQe3 L 6 75 [ DQbe
E 0O 0 0 0 0 0O 0O DQc4 | 7 74 |1 DQb5
DOc2 DOc3 GND CE  GND  DQOb6  DQOb? DQc5 L] 8 73 L1 DQb4
E 0O 0 0 0O 0O 0O 0O DQc6 [ 9 72 [ DQb3
VCCQ DQc4 GND g  GND  DQb5  VCCQ GND [{ 10 11 GND
G 'e) o) 'e) O 'e) 'e) 'e) vceQ ] 11 70 [ vCCcQ
DQC5 DQc6 BwWc ADV BWH DQb4 DQb3 DQc7 [ 12 69 1 DQb2
H o) o) e) O 'e) DQc8 [ 13 68 [ 1 DQbl
DQc7 DQc8 GND Gw  GND DQb2  DQbl vgg E ;‘ 22 S gg‘g
O O O O O O O
’ VCCQ  VCC NC vce NC VCC  VCCQ XQ ] 16 65 1 vCC
K O O O O O O O GND [] 17 64 1 72z
DQd1 DQd2  GND CLK GND  DQa7 DQa8 DQd1 [] 18 63 [ DQa8
L O O O O O O O DQd2 ] 19 62 [1 DQa7
DQd4 DQd3  Bwd SCD BWa DQa5 DQa6 veceQ | 20 61 1 vCCQ
M O (@) @) O (@) @) O GND [ .21 60 [1 GND
VCCQ DQd5 GND BWE GND DQa4 VCCQ DQd3 [y22 59 |1 DQa6
N O ©) @) @) O O DQd4 =123 58 1 DQas
DQd6 DQd7 GND Al GND DQa3 DQa2 DQd5 [ 24 57 [J] DQa4
p e) e) O e) e) O ®) DQds | 25 56 [ DQa3
DQd8 DQPd GND A0 GND DQPa DQal GND [ 26 55 [J GND
R (@) O (@) @) O O veeQ [ 27 54 1 veceQ
NC SA MODE VCC NC SA NC DQd7 ] 28 53 |1 DQa2
T (@) (@) O (@) (@) O O DQd8 [ 29 52 [ DQal
NC NC SA SA SA NG zz DQPd | 30 51 [ 1 DQPa
U O O (@) O O @) O 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
veeQ  N¢ NC NC T e P Uliudiiuiuuguooogguy
g%%%%?%%‘égg‘z’%%%%%%%aﬁ
=
256K x 36
Note:Ball R5 connecting to Vcc is acceptable Note:pin 14 connecting to Vcc is acceptable
PIN DESCRIPTIONS
AOQ, Al Synchronous Address Inputs. These DQa-DQd Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle
A2-A17 Synchronous Address Inputs Deselect Mode Control
CLK Synchronous Clock XQ Output Drive Control
ADSP Synchronous Processor Address Vce +3.3V Power Supply
Status GND Ground
ADSC Synchronous Controller Address Veeq Isolated Output Buffer Supply : +3.3V
Status or 2.5V
ADV Synchronous Burst Address Advance 77 Snooze Enable
BWa -BWd Synchronous Byte Write Enable DQPa-DQPd Parity Data I/O
BWE Synchronous Byte Write Enable
GW Synchronous Global Write Enable
CE,CE2 Synchronous Chip Enable
OE Output Enable
6 Integrated Circuit Solution Inc.
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PIN CONFIGURATION

100-Pin TQFP (T Version)
O |1
NITILIRIS | O O w 0 0 [>
5 5l SEEEERN S 2 SpELERE 5 5
QOO0OOIaanoIgrnn [
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
DQcl {2 79 |1 DQb8
DQc2 {3 78 |1 DQb7
veceQ ] 4 77 |1 VCCQ
GND ] 5 76 1 GND
DQc3 ] 6 75 1 DQb6
DQc4 | 7 74 |1 DQb5
DQc5 | 8 73 |1 DQb4
DQc6 [ 9 72 [ DQb3
GND ] 10 71 1 GND
vcecQ ] 11 70 [J vCCQ
DQc7 [ 12 69 |1 DQb2
DQc8 [ 13 68 |1 DQbl
NC ] 14 67 [ GND
VCC [] 15 66 | 1 SCD
XQ [] 16 65 [ VCC
GND ] 17 6412z
DQd1 { 18 63" DQa8
DQd2 ] 19 62 [1_DQa7.
VCCQ [] 20 61 [ VCCQ
GND ] 21 60 = 1"GND
DQd3 [ 22 59 [ 1 DQa6
DQd4 | 23 58 [ DQa5
DQd5 | 24 57 |1 DQa4
DQd6 | 25 56 [ 1 DQa3
GND [ 26 55 | GND
VCCQ 27 54 1 vCCQ
DQd7 [ 28 53 [ DQa2
DQd8. =] 29 52 [1 DQal
DQPd [ 30 51 3 DQPa
31 32 33-34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50
LTI ououoygyy
W9 o000000CCCCCCC
ONNNNILILZZZ0ZN00DNUNVAGD
[e] o>
=
256K x 36
Note:Pin 14 connecting to Vcc is acceptable

PIN DESCRIPTIONS

AOQ, Al Synchronous Address Inputs. These DQa-DQd Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle

A2-A17 Synchronous Address Inputs Deselect Mode Control

CLK Synchronous Clock XQ Output Drive Control

ADSP Synchronous Processor Address Vce +3.3V Power Supply
Status GND Ground

ADSC Synchronous Controller Address Veeq Isolated Output Buffer Supply : +3.3V
Status or 2.5V

ADV Synchronous Burst Address Advance 77 Snooze Enable

BWa -BWd Synchronous Byte Write Enable DQPa-DQPd Parity Data I/O

BWE Synchronous Byte Write Enable

GW Synchronous Global Write Enable

CE,CE2,CE2 Synchronous Chip Enable

OE Output Enable

Integrated Circuit Solution Inc.
SSR014-0B 08/13/2002
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PIN CONFIGURATION

. . 100-Pin TQFP (D Version
119-pin PBGA (Top View) QFP ( )
o~ 218 0 O 0 v =Y 8 7 >
1 2 3 a4 s & 7 ssmBocflE3825EERIEER 5 5
0 0 o 0 0 e} 0 OO0 0000000
A ~
veco  sa SA  ADSP  sa SA  vCCo e 11(ﬁ99 98 97 96 95 94 93 92 91 90 89 83 87 86 85 84 83 82 8180 | .
B O O O @) O O O
NC CE2 SA  ADSC  SA SA NC NC ] 2 9 [ NC
c e} e} ) e} e} ) e} NC ] 3 78 1 NC
NC SA SA vCcCc SA SA NC veeQ g ;; S \éﬁgQ
p| O 0 @) 0 @) 0 GND
DQcl DQb2  GND XQ GND DQPa  NC NC ] ? ;i g ggp
E O O O O O O O NC [ a
NC NC GND CE GND NC  DQbs DQb1 ] 8 73 [ DQa8
E 0O DQb2 ] 9 72 1 DQa7
V(%Q D8:4 GCRD O—OE G(I\DID 08:7 vCCQ GND ] 10 71 [ GND
G o) 'e) O @) e) O o) veeQ ] 1 70 3 veeQ
NC DQc3  BWb Apv ~ GND NC DQb6 DQb3 [ 12 69 [ 1 DQa6
H 0) 9] o) 19) 0] 0] 0) DQb4 ] 13 68 [ DQa5
DQc4 NC GND Gw GND DQbs  NC NC [ 14 67 [ GND
3 e} O O O O O e) vee ] 15 66 [ SCD
vccQ  vee NC vce NC VCC  vceQ xQ ] 16 65 [ vcC
K O O O O O O O GND [ 17 64 [ 7z
Nc DQd5 GND  CLK  GND NC  DQa4 DQb5 [ 18 63 [ DQad
L @) O O O O O O DQb6 [ 19 62 1 DQa3
DQd6  NC GND SCD Bwa DQa3 NC veeQ ] 20 61 [ vCCQ
M O @) O @) O O O GNB =] 2f 60 1 GND
VCCQ DQd7 GND BWE GND NC  vCCQ DQb7 T 22 59 [ DQa2
N O O O O O O DQbs ] 28 58 [ DQal
DQds  NC GND Al GND DQa2 NC DOPb [ 24 57 3 NG
P O O O O O O O NC ] 25 56 ] NC
NC  DQPd  GND A0 GND NC - DQal &ND ] 26 55 7 GND
R (@) @) (@) @) @) (@) Q veeQ O 27 54 [ veeQ
NC SA  MODE VCC NC SA NC NG ] 28 5 1 NG
T (@) O O O @) Q O NC ] 29 52 1 NC
NC SA SA NC SA SA 7z NG ] 30 51 5 ne
u O O O @) Q O ©) 3132 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
veeQe N NC NE P NC T veer Uououuguguguouououuy
A S G550 228295335555
g o>
512K x18
Note:Ball R5 connecting to Vcc is acceptable Note:pin 14 connecting to Vcc is acceptable

PIN DESCRIPTIONS

AOQ, A1 Synchronous Address Inputs. These DQa-DQb Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle
A2-A18 Synchronous Address Inputs Deselect Mode Control
CLK Synchronous Clock XQ Output Drive Control
ADSP Synchronous Processor Address Vce +3.3V Power Supply
Status GND Ground
ADSC Synchronous Controller Address Vceq Isolated Output Buffer Supply : +3.3V
Status or 2.5V
ADV Synchronous Burst Address Advance zZ Snooze Enable
BWa -BWb Synchronous Byte Write Enable DQPa-DQPb  Parity Data I/0O DQPa is parity for
BWE Synchronous Byte Write Enable DQal-8;DQPb is parity for DQb1-8
GW Synchronous Global Write Enable
CE, CE2 Synchronous Chip Enable
OE Output Enable
8 Integrated Circuit Solution Inc.
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PIN CONFIGURATION

100-Pin TQFP (T Version)

~ 218 O 0 v = w |8 |%) >
ssulocEENS 2 iBERELB s 5
QOOONNN00O0ON00000nn
100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
N1 @ 80 [ SA
NC ]2 79 1 NC
NC[]3 78 1 NC
veeo 1 4 77 |3 veeo
GND [] 5 76 1 GND
NC L[] 6 75 1 NC
NC |7 74 1 DQPa
DQbl | 8 73 [ DQa8
DQb2 { 9 72 [ DQa7
GND [] 10 71 1 GND
vccQ 11 70 1 VCCQ
DQb3 ] 12 69 |1 DQab
DQb4 ] 13 68 [ 1 DQa5
NC [] 14 67 |1 GND
VvCcCc ] 15 66 1 SCD
xQ ] 16 65 [dice
GND [] 17 64 71 ZZ
DQb5 ] 18 6311 DQa4
DQb6 [ 19 62 [ 1 DQa3
VCCQ [ 20 61 4 VCCQ
GND [] 21 60 [ -1"GND
DQb7 [ 22 59 |~ 1 DQa2
DQb8 [ 23 58 1 DQal
DQPb [ 24 57 [ NC
NC ] 25 56 [ 1 NC
GND [] 26 55 |1 GND
veeo ] 7 54 [ veeQ
NC ] 28 53 1 NC
NC ] 29 52 1 NC
NC [ 30 51 1 NC
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
DEOPT D00 0DUUUD00 OO0
W< C<Cdo00000CCc LI
QNNHDNILIILZZZ0Z0DNHHAGO AN
O o >
=
512K x18

Note:Pin 14 connecting to Vcc is acceptable

PIN DESCRIPTIONS

A0, Al Synchronous Address Inputs. These DQa-DQb Synchronous Data Input/Output
pins must tied to the two LSBs of the MODE Burst Sequence Mode Selection
address bus. SCD Single Cycle Deselect/Dual Cycle

A2-A18 Synchronous Address Inputs Deselect Mode Control

CLK Synchronous Clock XQ Output Drive Control

ADSP Synchronous Processor Address Vcce +3.3V Power Supply
Status GND Ground

ADSC Synchronous Controller Address Veeq Isolated Output Buffer Supply : +3.3V
Status or 2.5V

ADV Synchronous Burst Address Advance zz Snooze Enable

BWa -BWb Synchronous Byte Write Enable DQPa-DQPb  Parity Data I/0O DQPa is parity for

BWE Synchronous Byte Write Enable DQal-8;DQPb is parity for DQb1-8

GW Synchronous Global Write Enable

CE,CE2,CE2 Synchronous Chip Enable

OE Output Enable

Integrated Circuit Solution Inc.
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Mode Pin Functions

Mode Name Pin Name State Function
Burst Order Control MODE L Linear Burst
HorNC Interleaved Burst
Power Down Control 7z LorNC Active
H Standby
Single/Dual Cycle DeselectControl SCD L Dual Cycle Deselect
HorNC Single Cycle Deselect
Output Drive Control XQ L High Drive (Low Impedance)
H Low Drive (High Impedance)

Note:
There are pull-up devices on the MODE, XQ, and SCD pins and a pull down device on the ZZ pin, so those input pins can be unconnected
and the chip will operate in the default states as specified in the above table.

TRUTH TABLE
Address

Operation Used CE CE2 CFE2 .. ADSP ADSC ADV WRITE OE DQ
Deselected, Power-down None H X X X L X X X High-Z
Deselected, Power-down None L X H L X X X X High-z
Deselected, Power-down None L L X L X X X X High-Z
Deselected, Power-down None L X H H L X X X High-Z
Deselected, Power-down None L L X H L X X X High-Z
Read Cycle, Begin Burst External & H L L X X X X Q
Read Cycle, Begin Burst External L H L H L X Read X Q
Write Cycle, Begin Burst External L H L H L X Write X D
Read Cycle, Continue Burst Next X X X H H L Read L Q
Read Cycle, Continue Burst Next X X X H H L Read H High-z
Read Cycle, Continue Burst Next H X X X H L Read L Q
Read Cycle, Continue Burst Next H X X X H L Read H High-Z
Write Cycle, Continue Burst Next X X X H H L Write X D
Write Cycle, Continue Burst Next H X X X H L Write X D
Read Cycle, Suspend Burst Current X X X H H H Read L Q
Read Cycle, Suspend Burst Current X X X H H H Read H High-Z
Read Cycle, Suspend Burst Current H X X X H H Read L Q
Read Cycle, Suspend Burst Current H X X X H H Read H High-Z
Write Cycle, Suspend Burst Current X X X H H H Write X D
Write Cycle, Suspend Burst Current H X X X H H Write X D

PARTIAL TRUTH TABLE

Function GW BWE BWa BWb BWc BWd

Read H H X X X X

Read H L H H H H

Write Byte 1 H L L H H H

Write All Bytes H L L L L L

Write All Bytes L X X X X X

10 Integrated Circuit Solution Inc.
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INTERLEAVED BURST ADDRESS TABLE (MODE = vcc or No Connect)

External Address 1st Burst Address 2nd Burst Address 3rd Burst Address
A1 A0 A1A0 A1 A0 A1 A0
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00

LINEAR BURST ADDRESS TABLE (MODE = GND)

/>0,0 \
Al', A0'=1,1 0,1

ABSOLUTE MAXIMUM RATINGS ¢,

Symbol Parameter Value Unit
TaiAs Temperature Under Bias —40 to +85 °C
TsTG Storage Temperature —55to +150 °C
Po Power Dissipation 1.6 W
lout Output Current (per 1/0O) 100 mA
VIN, Vout  Voltage Relative to GND for I/O Pins —0.51t0 Vcco+ 0.5 Vv
VIN Voltage Relative to GND for —-0.5to Vec+ 0.5 \Y
for Address and Control Inputs
Vcc Voltage on Vcc Supply Relatiive to GND —-0.5t04.6 V
Notes:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause perma-nent damage to the device. Thisis 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 not implied. 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 electric fields; 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.

Integrated Circuit Solution Inc. 11
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OPERATING RANGE

Range Ambient Temperature Vcc Vcca
Commercial 0°C to +70°C 3.3V, +10%, -5% 2.375-3.6V
Industrial —40°C to +85°C 3.3V, +10%, -5% 2.375-3.6V

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter

Test Conditions

Min. Max. Unit

VoH Output HIGH Voltage lon=-2.0 mA, Vccq=2.5V 1.7 — \%
loH=—-4.0 mA, Vccq= 3.3V 2.4 — \Y,
VoL Output LOW Voltage lo=2.0 mA, Vcco= 2.5V — 0.7 V
loL=8.0 mA, vcco= 3.3V — 0.4 V
VIH Input HIGH Voltage Vceq= 2.5V 1.7 Vcco+03 V
Vcco = 3.3V 2.0 Vcco+0.3 Vv
Vi Input LOW Voltage Vceqo= 2.5V —0.3 0.7 \%
Vceq=3.3V -03 0.8 \%
L Input Leakage Current GND < VINZ Ve oy =2 2 HA
ILo Output Leakage Current GND < Voure< Vce®; OE =\ViH —2 2 A
Notes:

1. The MODE, ZZ, SCD, XQ, pin has an internal.pullup. and input leakage = £10 pA .

POWER SUPPLY CHARACTERISTICS (Over Operating Range)

-250 200 -166  -133

Parameter Test Conditions Symbol Max. Max. Max. Max. Unit

AC Operating Device Selected, lccl Com. 390 360 330 300 mA

Supply Current All Inputs < ViLor 2ViH Ind. 410 380 350 320
f=1/tkc

Clock Running Device Deselected, Icc2 Com. 110 100 90 85 mA
Vcc = Max., Ind. 130 120 110 105 mA
All Inputs < ViLor 2ViH
f=1/tkc

COMS Standby Device Deselected, IsB Com. 0 0 0 90 mA
Vce = Max., Ind. 100 100 100 100 mA
All Inputs £0.2V or 2Vcc-0.2V
f=0

Power Dowin Mode Vcc = Max lzz Com. 80 80 80 80 mA
ZZ >Ncc - 0.2V Ind. 0 90 0 90 mA
f=0
All'input <0.2V or >Vcc -0.2V

12 Integrated Circuit Solution Inc.
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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, Vcc = 3.3V.

AC TEST CONDITIONS

Parameter Unit
Input Pulse Level 0V to 3.0V
Input Rise and Fall Times 15ns

Input and Output Timing
and Reference Level

1.5V for 3.3V I/O
VccQ/2V for 2.5V I/O

Output Load

See Figures 1 and 2

AC TEST LOADS

d

Output
Buffer

I\ Zo =50Q

500

317€2/1667€Q2

VWV

3.3V for3.3VI/I0OO
/2.5V for 2.5v I/O

OUTPUT

351€2/1538€2

1.5V for 3,3V 1/O inclucing I
Vcceq/2V for 2.5V 1/0 jig and
scope =— =
Figure 1 Figure 2

Integrated Circuit Solution Inc.
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READ/WRITE CYCLE SWITCHING CHARACTERISTICS (Over Operating Range)

-250 -200 -166 -133
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit
tkc Cycle Time 4 — 5 — 6 — 75 — ns
Pipeline tkq Clock Access Time -3 - 31 — 35 — 4 ns

tkQx® Clock High to Output Invalid 10 — 10 — 15 — 15 — ns
tkqLz®?  Clock High to Output Low-Z o — 0 — 0 — 0 — ns
tkH Clock High Pulse Width 16 — 2 — 23 — 28 — ns
tkL Clock Low Pulse Width 16 — 2 — 23 — 28 — ns
tkqHz*?  Clock High to Output High-Z — 31 — 31 — 35 — 4 ns
toEQ OutputEnabletoOutputValid — 31 — 31 — 35 — 4 ns
toeLz®?  Qutput Enable to Output Low-Z o — 0 — 0 — 0 — ns
toeHz™?  Qutput Enable to Output High-Z — 30 — 30 — 35 — 4 ns
tas Address Setup Time 1 — 15 — 15 — 15 — ns
tss Address Status Setup Time 15 — 15— 15 — 15 — ns
tws Write Setup Time 15 —+15 — 15 — 15 — ns
tces Chip Enable Setup Time 15, —. 15 =~~~ "15 — 15 — ns
tavs Address Advance Setup Time 15, — 45¢ — 15 — 15 — ns
tos Data Setup time 15 — 15 — 15 — 15 — ns
toH Data Hold time o5+— 05 — 05 — 05 — ns
tAH Address Hold Time 0 — 05 — 05 — 05 — ns
tsH Address Status Hold Time o5 — 05 — 05 — 05 — ns
twH Write Hold Time o5 — 05 — 05 — 05 — ns
tceH Chip Enable Held Time o5 — 05 — 05 — 05 — ns
tAvH Address Advance Hold Time o5 — 05 — 05 — 05 — ns
tzzs ZZ Setup Time 2 — 2 — 2 — 2 — cyc
tzzrREC ZZ Recovery Time 2 — 2 — 2 — 2 — cyc

Note:

1. Guaranteed but not 100% tested. This parameter is periodically sampled.

2. Tested with load in Figure 2.

14 Integrated Circuit Solution Inc.
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PIPELINED SCD READ
CYCLE TIMING
| | FtKCﬂI | | | | | | I I
ORI ﬁ’lr o | | ADSP is locked by CE inactive | | |
oS | BNSVAAAWAR AAVARNSY I
| | | e e o | | | | AD_SCinitIiate read | ' '
| 1 | . | | | | | | |
A AR Y A WAL WAL VAR AR w—
| I | | | I '
| I | | s ~>‘i~ WAV | Suspend Burst | | | ! !
cp— A W U 5 N8 I e A" o —
| | | | | I '
| wfoorw | 1 b bbb
Address RD1 Xr02 X - X RD3X
! | | | T T T T T T T
| | | | | I '
| wfererw | 1 1L AR 4 1
) WAL WA WAL WA AU/AR S AW -
I | | | | [ [ | | | |
ol wdelerw | @t g0 0 L
BWE AAVARWE AV ARV AAWARWARWAR
i | | | | ! | | | | | !
IR o ) |\ N N N N N
BWABWL __| | | I | | | | | | | |
I | | | | | I [
| toes >léof o | ! ! | | CEMasksADSP | | I |
~F \ | / | | | L\ /\! [
CE N 1/ \ . / / | \_/ | \\ | | |
Y e e
| e fe slost o | | CE2gnd CEZ only sampled vith ADSP or ADSC | | Ur}59|6CIedW'th,CEZ
= T /i\ T /i\ T T T T /i‘—‘i ‘A'I—LI—I
I | | | | | | | | | | I
| [CES—pep-ICEH | | | | | | | | | |
_ | | |
B
| | o] | ertose | | | | | | |
& / T\ | | | | |/
T T | Tl e | f f f f f i I
IR T
DATAOUT High-Z - ' (12 XX 2 2b 2 2d 3
i | QL | = N | ! m i v ! | »( i m k> QHZ |
| |
| | | | | I '
i I i«tKQ» I i I I I I I I I
| | |
DATAN —F  High-Z ' | ' | | | | | | |
| | | | | | | | | !
| i I | | | | I | I I
I I | I
ke Single Read > Burst Read > le— Unselected

Integrated Circuit Solution Inc.
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PIPELINED DCD READ CYCLE TIMING

le—1tKC —>|

A \_(I_\_/(_\_/_\_/(_\_/(_\_/(_\_/(_\_{_\_/I’_
I 1ss S | I I I Pis blocked by CE inactive I | |
— | [ 4 | 1 | I '
ADSP | RNV EAVARN |\/|\SIL/'
| | | e st 4 | | | | ADSCiiaeread | ! |
| INMY
| 1 | . | | | | | | | |
ADSC | | | | | | !
ADSC I\ | /I\'/i\jlul I\A_I_L/l |
| | | | s T > VK | Suspend Burst | | | ! !
oV __ | /i\ \l/_\l | WA .
| ! '
| | | | | | I I
vsfofetw |} 4 bbb b b
Address RD1 XR02 X RD3
i I I I I i i i I i I !
! | s« >|:4 WH | | ! ! ! % ! I I
- T T T T T T T T
oW __ HVAAVARVALWARWALWER ARWAR |
I | | | | | I ! ! | I
| | WsToor | | | 2 SPT, Ot | | |
BWE ' | I | | |
T— A WARW AW WA S0 WA AW w—
| | | |
| | | | | | I I
I | | | | | | | | | | I
BWABWI __| | | | | I I I I I | i
I | | . | I b |
| tcgs ol (e : | | | | CEMasks ADSP | | | |
_ |
CE N NI/ /| 1\ I/\I/\l/ |
I | | | | | ! ! | | ! |
| cesforlot e | I CE2 and CE2 only sampled it ADSP or ADSC | | Ur}selectedwith CE2
o T / l \ ] / I \ T T T T / i — i ‘A'I_LI_I
| |
| | | I | | | | | | I I
| ICES—»ep-ICEH | | I | | | | | | |
) | I o U Y e W Y
CE2 T A : L T \ 1/ T T T T \ I I !
| ! '
! . | |
| | t0EQ | jetoe i i i i i | |
G 7 T\ | | | I | /_‘_
i ' | >l | i i i i i ! !
I I tOEL|Z I tOEQX I I ! ! | ! | tkQX I
DATAoUT ——+ High-Z -}—,— la —|—<>( 2a 2 2 2 3a 3
| | oLz | -‘ | T m T m T T m T m
| - | L | | . | [ korz
o
| I |
DATAN —F HighZ 4 | ' I | | | | | } !
[ l ! I | | | | | | I '
| | | I
| I | I
ke Single Read ————»{« Burst Read > le— Unselected
16 Integrated Circuit Solution Inc.
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WRITE CYCLE TIMING

/
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—1 «
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= _D
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<
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=
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.ﬁ Y
=
PN I . 771
= g
b7 _W
<
w)
12}

- X wr3X

X wr2 X

X wrsX

| |
| |
o !
aAvaAve
| |
WS -« >.;< I
\ | PN,
i T T
WS 4>leoof ws M
WR1 WR2
| !
toer | : C
! !
{CEH } °F>
|
Loen |
|
|
|

I— - I— I—
Ll
(&)
=
=
=
=
D
]
 _ | o ] |
@
D
172}
|
)

/
/
/

O

(72)
||||||| a - .
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_D
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||||||| = l——— — — —
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-]

[<B)

A
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o T T T —— ——

ah~ 5

[3+7

= ol

L (@]

=]

|

(3~

o

L
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w
M — ~—
- ~ - ~
o y v
= — 7 - |Lr‘|l |L>||||| N
A -~ A
& Q 2
£ L I=)
192) = Ll b} [TH] o~ [V]
g I8 g Iz s g |y
=1 o :
= =
< E

OE

|
|
BW4-BW1 only are apﬁlied to first cycle of WR2 |

|
|
DH |
|

la

Write >

Burst Write —»{«

Single Write —>t
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READ/WRITE CYCLE TIMING: PIPELINED

oLk | | iEtKCﬂi | | | | | | I I
\—l/_\—(_\[—Q_l/I_\—(_\—/_\—/l__\—/!_\—_/!_\_(_\—{_\—/l_
| s lololbsi e | | ADSP is bocked by CE1 inactive | | i
op I '\ /I \ /T\ /! I '
AOF | | | | | | \ T T T T A i L/ |
! | | tsse >i< »ish | I ! ! ! | I I
__ ' | |
asc 1\ ANV VARV AAVWALAWALRWAR /i
| i | i | | | | | | I
| | | | | | | | | | ! !
_ | | |
oV __ | /i\ /i\/i\\i/\i/\i/ |
T . .
| | | | | | I I
pufodotw |} b0 bbb
Addresses RD1 XWR1 X X r2 X X RD3 X
N e e s  E E E B
! | MSTeserH | ! ! ! i i ! | |
oW {1\ | | i i | i i
— ) AR WAL VAR AW w—
|
N LS N N S NP i P N NN
e TN TN\ T\
I | | | | | I | | |
| | | | ‘Wsix‘j'xil BN | | | | | |
BWA-BWL WRL
| i i i ! I I I B | '
| toss bt | i i | | | CE1Masks ADSP | | |
— |
CE \i \ I/ \i//i\/i\/i\/i\\i/ .
I | | i | | | | | |
1 - I | I I i |
| tcesfeslost e | | CE2and CE3only sampled vith ADSP or ADSC | | ! !
= T 1\ I / 1\ T /i\ T T T T /i\
| | | I—
L i ICES«JI«»— {CEH i I i i i i i i Unselected with CE3
CCR N S U A U Y A—
| 1
- - | |
! | t0EQ | eootto i i i i i | |
T T | /_
§ \ | | | | | |/
B el I e s e B P
, «
| i {OELZ i 10EQX i | | ! ! ! . tQX i
oATAUT —-HighZ +————X 12 Y} ! —X 2 0 Wz (= |
| | Koz —> | | | | | | > KQHE |
| tkQX | | | | | | |
| | ko e | | | | | | I I
| i i | oKz | i I I i i i
DATAN ——L  High-Z 4 | | | | | | |
| | | | | | [ [ | 1
I ' ' i S tDH I ' i !
| I |

le——— Single Read ———>t«— Single Write —»l«————————— BurstRead —————————>l«— Unselected

18 Integrated Circuit Solution Inc.
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SNOOZE AND RECOVERY CYCLE TIMING

IC61S51218T/D

—

Single Read

|
|
|
|
|
|
|
|
RD1
|
|
|
T
|
|

{ v
— - — X ——+1— L; ||||||||||||||||||||||| —

|
I tss
|
|
|
l
|
|
|
|
|
|
| WS
|
|
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|
|
|
|
} {CES 14>
\
|
| teeste
/
|
I CES
T
|
|
High-Z
High-Z
|

{
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ORDERING INFORMATION

Commercial Range: 0°C to +70°C

Speed Order Part Number Package
250 MHz IC61S25632T-250TQ 14*20*1.4mm LQFP
IC61S25632D-250TQ 14*20*1.4mm LQFP
IC61525632D-250B 14*22mm PBGA
200 MHz IC61S25632T-200TQ 14*20*1.4mm LQFP
IC61S25632D-200TQ 14*20*1.4mm LQFP
IC61525632D-200B 14*22mm PBGA
166 MHz IC61S25632T-166TQ 14x20x1.4mm LQFP
IC61S25632D-166TQ 14x20x1.4mm LQFP
IC61S25632D-166B 14*22mm PBGA
133 MHz IC61S25632T-133TQ 14x20x1.4mm TQFP
IC61S25632D-133TQ 14x20x1.4mm TQFP
IC61525632D-133B 14*22mm PBGA
Speed Order Part Number Package
250 MHz IC61S25636T-250TQ 14*20*1.4mm LQFP
IC61S25636D-250TQ 14*20*1.4mmLQFP
IC61S25636D-250B 14*22mm PBGA
200 MHz IC61S25636T-200TQ 14*20*1.4mm LQFP
IC61S25636D-200TQ 14*20*1.4mm LQFP
IC61525636D-200B 14*22mm PBGA
166 MHz IC61S25636T-166TQ 14x20x1.4mm LQFP
1C61S25636D-166TQ 14x20x1.4mm LQFP
IC61S25636D-166B 14*22mm PBGA
133'MHz IC61S25636T-133TQ 14x20x1.4mm TQFP

1C61S25636D-133TQ
IC61S25636D-133B

14x20x1.4mm TQFP
14*22mm PBGA

20
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Speed Order Part Number Package

250 MHz IC61S51218T-250TQ 14*20*1.4mm LQFP
IC61S51218D-250TQ 14*20*1.4mm LQFP
IC61S51218D-250B 14*22mm PBGA

200 MHz IC61S51218T-200TQ 14*20*1.4mm LQFP
1C61S51218D-200TQ 14*20*1.4mm LQFP
IC61S51218D-200B 14*22mm PBGA

166 MHz IC61S51218T-166TQ 14x20x1.4mm LQFP
IC61S51218D-166TQ 14x20x1.4mm LQFP
IC61S51218D-166B 14*22mm PBGA

133 MHz IC61S51218T-133TQ 14x20x1.4mm TQFP

1C61S51218D-133TQ
IC61S51218D-133B

14x20x1.4mm TQFP
14*22mm PBGA

Industrial Range: -40°C to 85°C

Speed Order Part Number Package

250 MHz 1C61525632T-250TQ 14*20%1.4mm LQFP
1C61S25632D-250TQl 14*20*1.4mm LQFP
1C61S25632D-250B 14*22mm PBGA

200 MHz 1C61S25632T-200TQl 14*20*1.4mm LQFP
1C61525632D-200TQ! 14*20*1.4mm LQFP
1C61525632D-200B 14*22mm PBGA

166 MHz 1861525632T-166TQl 14x20x1.4mm LQFP
IC61525632D-166TQI 14x20x1.4mm LQFP
IC61525632D-166B 14*22mm PBGA

133 MHz IC61S25632T-133TQl 14x20x1.4mm TQFP

1C61S25632D-133TQl

1C61525632D-133B

14x20x1.4mm TQFP
14*22mm PBGA

Integrated Circuit Solution Inc.
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Speed Order Part Number Package
250 MHz IC61S25636T-250TQl 14*20*1.4mm LQFP
IC61S25636D-250TQl 14*20*1.4mm LQFP
IC61S25636D-250B 14*22mm PBGA
200 MHz IC61S25636T-200TQl 14*20*1.4mm LQFP
IC61S25636D-200TQl 14*20*1.4mm LQFP
IC61S25636D-200B 14*22mm PBGA
166 MHz IC61S25636T-166TQl 14x20x1.4mm LQFP
IC61S25636D-166TQlI 14x20x1.4mm LQFP
IC61S25636D-166B 14*22mm PBGA
133 MHz IC61S25636T-133TQl 14x20x1.4mm TQFP
IC61S25636D-133TQl 14x20x1.4mm TQFP
IC61S25636D-133B 14*22mm PBGA
Speed Order Part Number Package
250 MHz IC61S51218T-250TQl 14*20*14mm LQFP
IC61S51218D-250TQl 14*20*1.4mm LQFP
IC61S51218D-250B 14*22mm PBGA
200 MHz IC61S51218T-200TQl 14*20*1.4mm LQFP
IC61S51218D-200TQ) 14*20*1.4mm LQFP
IC61S51218D-200B 14*22mm PBGA
166 MHz IC61S54218T-166TQ 14x20x1.4mm LQFP
IC61S51218D-166TQI 14x20x1.4mm LQFP
IC61551218D-166B 14*22mm PBGA
133 MHz IC61S51218T-133TQl 14x20x1.4mm TQFP
IC61S51218D-133TQl 14x20x1.4mm TQFP
IC61S51218D-133B 14*22mm PBGA
(&
Integrated Circuit Solution Inc.
HEADQUARTER:
NO.2, TECHNOLOGY RD. V, SCIENCE-BASED INDUSTRIAL PARK,
HSIN-CHU, TAIWAN, R.O.C.
TEL: 886-3-5780333
Fax: 886-3-5783000
BRANCH OFFICE:
7F, NO. 106, SEC. 1, HSIN-TAI 5™ ROAD,
HSICHIH TAIPEI COUNTY, TAIWAN, R.O.C.
TEL: 886-2-26962140
FAX: 886-2-26962252
http://www.icsi.com.tw
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