165-Bump BGA
Commercial Temp
Industrial Temp

Features

» Simultaneous Read and Write SigmaSIO™ DDR-I1 Interface

» JEDEC-standard pinout and package

* Dual Double Data Rate interface

* Byte Write controls sampled at data-in time

* DLL circuitry for wide output data valid window and future
frequency scaling

* Burst of 2 Read and Write

* 1.8V +100/-100 mV core power supply

*15V or 1.8V HSTL Interface

* Pipelined read operation

* Fully coherent read and write pipelines

* ZQ mode pin for programmable output drive strength

* |[EEE 1149.1 JTAG-compliant Boundary Scan

* Pin-compatible with future 144Mb devices

* 165-bump, 15 mm x 17 mm, 1 mm bump pitch BGA package

* RoHS-compliant 165-bump BGA package available

SigmaSIO™ DDR-Il Family Overview

(GS8662S08/09/18/36 are built in compliance with the
SigmaS|O DDR-11 SRAM pinout standard for Separate I/O
synchronous SRAMs. They are 75,497,472-bit (72Mb)
SRAMSs. These are the first in afamily of wide, very low é
voltage HSTL 1/0 SRAMs designed to operate at the

needed to implement economical high performance
networking systems.

72Mb Burst of 2
SigmaSIO™ DDR-lIl SRAM

GS8662S508/09/18/36E-333/300/250/200/167

333 MHz-167 MHz
1.8V Vpp

1.8Vand1.5VI/O

3

Clocking and Addressing S es

A Burst of 2 SigmaS|O DDR- M isasynchronous
device. It employs dua inp ister clock inputs, K and K.
The device aso alowsthe to manipulate the output
register clock input quasig®dependently with dual output
register clock inputs, &ad C. If the C clocks are tied high, the
K clocks are routed j@dernally to fire the output registers

instead. Each B 2 SigmaSIO DDR-11 SRAM aso
supplies Echo outputs, CQ and CQ, which are
synchronized read data output. When used in a source
synchronou cking scheme, the Echo Clock outputs can be

used to fh@put registers at the data's destination.

Eachi ;nal read and write operation in a SigmaSIO DDR-I|
B2 RAM istwo times wider than the device 1/0O bus. An input

d us de-multiplexer is used to accumulate incoming data
reit is simultaneously written to the memory array. An

%J tput data multiplexer is used to capture the data produced

from a single memory array read and then route it to the
appropriate output drivers as needed. Therefore, the address
field of aSigmaSIO DDR-11 B2 is aways one address pin less
than the advertised index depth (e.g., the 8M x 8 hasa4M
addressable index).

$
b Parameter Synopsis
Q)_ 333* -300* -250 -200 -167
tKH@ 3.0ns 3.3ns 4.0 ns 5.0ns 6.0ns
1@\/ 0.45 ns 0.45ns 0.45ns 0.45 ns 0.5ns
QO
&
L
=5
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8M x 8 SigmaQuad SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11

A cQ SA SA RIW NWA1 K NC LD SA SA cQ
p— S
B NC NC NC SA NC K NWO0 SA \Néa NC Q3
c NC NC NC Vs SA SA SA Vs QQC NC D3
D NC D4 NC Vs Vs Vs Vs V%S NC NC NC
E NC NC Q4 Vbpa Vgs Vgs Vgs &;dq NC D2 Q2
F NC NC NC Vooa | Vop Vs Voo ‘.C?’ Voa NC NC NC
G NC D5 Q5 Vooa | Voo Vs V@Q Voa NC NC NC
— &

J— [J
H DoFF VREr Vooa | Vooa Voo Vss &DD Vooa | Vooa | Vrer 2Q
J NC NC NC Vooa | Voo Vss / Voo Vooa NC Q1 D1
K NC NC NC Vooa | Voo |, ag Voo Voa NC NC NC

=

L NC Q6 D6 Vopa | Vss @ Vss Vs Voa NC NC Qo
M NC NC NC Vs Ve Vs Vs Vs NC NC DO
N NC D7 NC Vs A%QA SA SA Vs NC NC NC
P NC NC Q7 s@ SA c SA SA NC NC NC
R DO TCK SA | ‘M SA c SA SA SA ™S TDI

&5 Bump BGA—15x 17 mm? Body—1 mm Bump Pitch

Note: Q
NWO controls writes to D0:D3. NW1 co@ writes to D4:D7.

S

O
éa

Q

N

%0
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8M x 9 SigmaQuad SRAM—Top View

1 2 3 4 5 6 7 8 9 10 1
A cQ SA SA RIW NC K NC LD SA SA cQ
— 1
B NC NC NC SA NC K BW SA \Né' NC Q4
c NC NC NC Vss SA SA SA Vss QQC NC D4
D NC D5 NC Vss Vss Vss Vss V%’Q NC NC NC
E NC NC Q5 Vbpa Vss Vgs Vgs &;dq NC D3 Q3
F NC NC NC Vooa | Voo Vss Voo '.C?f Vooa NC NC NC
G NC D6 Q6 Vooa | Voo Vs V@Q Voa NC NC NC
&
H Doff VREr Vooa | Vooa Voo Vss '& DD Vooa | Vooa | Vrer 2Q
J NC NC NC Vooa | Voo Vss / Voo Vooa NC Q2 D2
K NC NC NC Vooa | Voo |, ¢§ Voo Vopa NC NC NC
)
L NC Q7 D7 Vooa | Ves @ Vss Vss Vooa NC NC Q1
M NC NC NC Vss Ve Vss Vss Vss NC NC D1
N NC D8 NC Vss 4%qﬁA SA SA Vss NC NC NC
P NC NC Q8 s@ SA c SA SA NC DO Qo
R TDO TCK SA | ‘M SA c SA SA SA ™S TDI
&5 Bump BGA—15x 17 mm? Body—1 mm Bump Pitch
Note: o
BW controls writes to D0:D7 &
QO
&
L

%0
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4M x 18 SigmaQuad SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11
A cq | VssSA L gy RIW BW1 K NC LD spé' SA cQ
(144Mb) A
— Ay
B NC Q9 D9 SA NC K BWO SA @C NC Q8
A
c NC NC D10 Vss SA SA SA vs& NC a7 D8
Ay,
D NC D11 Q10 Vss Vss Vss Vss & NC NC D7
$
E NC NC QM | Vppg | Vss Vss Vss .‘SVDDQ NC D6 Q6
F NC Q12 D12 Vooa | Voo Vss v@ Voo | NC NC Q5
G NC D13 Q13 | Vppa | Voo Vss -\%DD Voog | NC NC D5
H Dorr VRer Vbba Vbba Vop Vss / Vop Vooa | Vooa | Vrer 2Q
7
J NC NC D4 | Vopa | Voo @ Voo | Vopa | NC Qs D4
K NC NC Q14 VDDQ VDD GD% Vss VDD VDDQ NC D3 Q3
L NC Q15 D15 | Voo | Vg 7| Vss Vss | Vopa | NC NC Q2
M NC NC | D16 | Ves A | Ves | Vss | Ves | NC af D2
Y
N NC D17 | Q16 vib& SA SA SA Vss NC NC D1
P NC NC Q17 &« SA C SA SA NC DO Qo0
A -
R TDO TCK SA QY SA SA C SA SA SA ™S TDI
4
$©11 x 15 Bump BGA—15 x 17 mm? Body—1 mm Bump Pitch
Note: _
BWO controls writes to D0:D8. B @rols writes to D9:D17.
(9
&
N
=5
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2M x 36 SigmaQuad SRAM—Top View

1 2 3 4 5 6 7 8 9 10 1
— Vss/SA = ST = =TT — %o| Vss/SA
A cQ (288Mb) SA RW BW2 K BW1 LD Slﬁéa (144Mb) ca
_ _ N4
B Q27 Q18 D18 SA BW3 K BWO SA N 7 Q17 Q8
A
c D27 Q28 D19 Vss SA SA SA VS& D16 Q7 D8
A
D D28 D20 Q19 Vss Vss Vss Vss &s Q16 D15 D7
S
E Q29 D29 Q20 Vboa Vss Vss Vss O‘SVDDQ Q15 D6 Q6
F Q30 Q21 D21 Vbpg Vop Vss V%Q Vbbg D14 Q14 Q5
G D30 D22 Q22 Vbpa Vop Vss -@DD Vbpa Q13 D13 D5
H Dorr VRer Vooa | Voba Vop Vss / Vop Vooa | Vooa | Vrer 2Q
7
J D31 Q31 D23 Vbpa Vop @ Vop Vbbg D12 Q4 D4
K Q32 D32 Q23 Vbbg Vop CD% Vss Vop Vbpa Q12 D3 Q3
L Q33 Q24 D24 Vbpa Vﬁ Vss Vss Vbbg D11 Qn Q2
M D33 Q34 D25 Vss &ss Vss Vss Vss D10 Q1 D2
Y
N D34 D26 Q25 V@ SA SA SA Vss Q10 D9 D1
P Q35 D35 Q26 EA SA c SA SA Q9 DO Qo0
A -
R TDO TCK SA Q) SA SA c SA SA SA T™MS TDI
4
$©11 x 15 Bump BGA—15 x 17 mm? Body—1 mm Bump Pitch
Notes:
1. BWO controls writes to D0:D8. W1 controls writes to D9:D17.
2. BW2 controls writes to D18:@2% BW3 controls writes to D27:D35.
&
L
=5
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Pin Description Table

Symbol Description Type Comments

SA Synchronous Address Inputs Input —

NC No Connect — X, —

RIW Read/Write Contol Pin Input Write ,@ Low; Read Active High
NWO-NW1 Synchronous Nybble Writes Input ) QSJ' Q‘gw/zm]
BWO-BW1 Synchronous Byte Writes Input ‘%~ xAl(gi\\//ZrLs?x
BWO-BW3 Synchronous Byte Writes Inptg)E )(As(gi\\l/zrl_s?g\;]

K Input Clock ol 2 Active High
C Output Clock N ut Active High
™S Test Mode Select f_Q‘Input —

TDI Test Data Input .‘G:,U Input —

TCK Test Clock Input Q‘ Input —

TDO Test Data Output / Output —

Vrer HSTL Input Reference Voltage AQ/ Input —

ZQ Output Impedance Matching Input ;& Input —

K Input Clock @v Input Active Low
[§ Output Clock ) Output Active Low
Bﬁ DLL Disable n& — Active Low
LD Synchronous @m — Active Low
cQ Output Eclj{CBck Output Active Low

CcQ Outpuﬁ@v(ilock Output Active High

Dn SyncthYData Inputs Input
Qn Syn&%s Data Outputs Output

Voo &\Eower Supply Supply 1.8 V Nominal

Vbpg J&ﬁted Output Buffer Supply Supply 1.8 or 1.5V Nominal

Vss SY Power Supply: Ground Supply —

Notes: _ \

1. C,C, K, orKcannot be set t&)/rer voltage.
2. NC = Not Connected tg#ie®r any other pin

L
5
Background

Separate 1/0 SRAMs, like SigmaQuad SRAMS, are attractive in applications where alternating reads and writes are needed. On the
other hand, Common 1/0 SRAMs like the SigmaCl O family are popular in applications where bursts of read or write traffic are
needed. The SigmaSIO SRAM isahybrid of these two devices. Like the SigmaQuad family devices, the SigmaSI O features a
separate 1/0 data path, offering the user independent Data In and Data Out pins. However, the SigmaSI O devices offer a control

Rev: 1.06a 11/2011 6/36 © 2005, GSI Technology
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protocol like that offered on the SigmaClO devices. Therefore, while SigmaQuad SRAMs allow auser to operate both data ports at
the same time, they force aternating loads of read and write addresses. SigmaSIO SRAMs allow continuous loads of read or write
addresses like SigmaClO SRAMSs, but in a separate 1/0 configuration.

Like a SigmaQuad SRAM, a SigmaSIO DDR-1I SRAM can execute an alternating sequence of reads and writes. However, doing
so results in the Data In port and the Data Out port stalling with nothing to do on alternate transfers. A SigmaQuad device would
keep both ports running at capacity full time. On the other hand, the SigmaSIO device can accept a continégus stream of read
commands and read data or a continuous stream of write commands and write data. The SigmaQuad d , by contrast, restricts
the user from loading a continuous stream of read or write addresses. The advantage of the SigmaS| Iceisthat it allowstwice
the random address bandwidth for either reads or writes than could be acheived with a SigmaQuad on of the device.
SigmaClO SRAMs offer this same advantage, but do not have the separate Data In and Data O 4& offered on the SigmaSIO
SRAMSs. Therefore, SigmaSIO devices are useful in psuedo dual port SRAM applications whe&ommunication of burst traffic
between two electrically independent bussesis desired.

)
Each of the three SigmaQuad Family SRAMs—SigmaQuad, SigmaCl O, and SigmaSlI O—%pports similar address rates because
random address rate is determined by the internal performance of the RAM. In additi | three SigmaQuad Family SRAMs are

the RAM'sinterface is contrived to interact with the rest of the system. Each mo operation has its own advantages and
disadvantages. The user should consider the nature of the work to be done by th@ M to evaluate which version is best suited to
the application at hand. )

based on the same internal circuits. Differences between the truth tables of the di L? devices proceed from differencesin how

:N
Burst of 2 SigmaSIO DDR-Il SRAM DDR Read / L
The status of the Address Input, R/W, and LD pins are sampled at eaclising edge of K. LD high causes chip disable. A high on

the R/W pin begins aread cycle. The two  resulting data output tran egin after the next rising edge of the K clock. Datais
clocked out by the next rising edge of the C if itisactive. Otherwi aisclocked out at the next rising edge of K. The next data
chunk is clocked out on the rising edge of C, if active. Otherwi% ais clocked out on the rising edge of K.

Burst of 2 SigmaSIO DDR-Il SRAM DDR Write L
The status of the Address Input, R/W, and LD pinsare at each rising edge of K. LD high causes chip disable. A low onthe
R/W pin, begins awrite cycle. Datais clocked in by t rising edge of K and then the rising edge of K.

&

<
&

$

O
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Q

N
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Special Functions

Byte Write and Nybble Write Control

Byte Write Enable pins are sampled at the same time that Data In is sampled. A high on the Byte Write Enable pin associated with
aparticular byte (e.g., BWO controls DO-D8 inputs) will inhibit the storage of that particular byte, leaving whatever data may be
stored at the current address at that byte location undisturbed. Any or all of the Byte Write Enable pins m%be driven high or low
during the datain sample timesin awrite sequence. )

Each write enable command and write address loaded into the RAM provides the base address for abeat datatransfer. The x18
version of the RAM, for example, may write 36 bits in association with each address loaded. Any {@t byte may be masked in any

write sequence. Q

Nybble Write (4-hit) control isimplemented on the 8-hit-wide version of the device. For t@ version of the device, “Nybble
Write Enable” and “NWx" may be substituted in all the discussion above.

Example x18 RAM Write Sequence using Byte Write Enables S
Data In Sample Time BWO BW1 D0-D8 O’ D9-D17
Beat 1 0 1 Da y Don't Care
Beat 2 0 D are Data In
Resulting Write Operation OQ
° y )
N
Beat 1 q ? Beat 2
D0-D8 D9-D17 Q D0-D8 D9-D17
Written Unchanged Unchanged Written
":' )
Output Register Control

Output Register Clock inputs, C and C. The Out ister Clock inputs can be used to make small phase adjustmentsin thefiring
of the output registers by allowing the user to driving data out as much as a few nanoseconds beyond the next rising edges of
the K and K clocks. If the C and C clock ir% etied high, the RAM revertsto K and K control of the outputs.

&

$

O
éa

%

N

%Q

SigmaS|O DDR-1I SRAMs offer two mechanisms g&control ling the output data registers. Typically, control is handled by the

Rev: 1.06a 11/2011 8/36
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Example Four Bank Depth Expansion Schematic

RIW;
LD;
RIWZ .“
™ N
S
RIW, &Q
o, )
RIWO ] &
ﬁt'J — §
Q
AyA, * . QGQ
K » . R
v
D+-Dy, ¢ L Q—Q
Bank 0 Bank 1 / Bank 2 Bank 3
A A ég' A A
RIW RIW @ RW RIW
LD LD AQ LD LD
K K & Tk K
D Q H %% D Q D Q
c X c —C
i & [
Q1—Qn ¢ S@b ¢ ¢
Note: L Q
For simplicity BWn is not shown. $®
&
)
&
L
S
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Burst of 2 SigmaSIO DDR-Il SRAM Depth Expansion

Write B Read C Write D Read E Write F Read G Read H Read J NOP
K \ | ] \ | | \ \ | | \ O\ [ ] \ [ ] \ [ ] \ /
K ﬁ / / / i / /
Address %\ {C) CDD E C_\ 3
LD Bank 1 _
LD Bank 2 ﬁ

)
_ ..*—
R/W Bank 1 N .

d — S he—
—*—_—tﬁ-——

R/W Bank 2

BWHx Bank 1

BWHx Bank 2

D Bank 1
N . é’
ank 2 i
cBank1 __/ \ / \ / \ / ; \ / \ / \ / \ / \__
Ceank1 \ / \ / \ / AQ\/ / \ / \ / \ / \ /
QBank 1 & @CE @CO@CEE@—
cosak1t _[7 N\ \_ T \_ O \ Dféﬁ_ﬂ T T T T
CQBank1 \ L/ \ L/ \ L/ \ L/ &__\ L/ \ Y4 \ L/ \ L/ \ [7
cBank2 __/ \ / \ / \ ﬁ \ / \ / \ / \ / \ / \___
Cgank2 ~ \ / \. / \ / ‘ < / \ / \ / \ / \ / \ /
QBank2 @COeCHEa———a&d]
cQBank2 _[/ \ L/ \ Y4 \ L/ \ L/ \ Y4 \ L/ \ L/ \ Y4 \___
Seankz \_ [ T\_ T T\ $_U T T\ T\ \_g\_ag\_aog
§
QQ
&
N
=
Rev: 1.06a 11/2011 10/36 © 2005, GSI Technology

Specifications cited are subject to change without notice. For latest documentation see http:/www.gsitechnology.com.



GS8662S508/09/18/36E-333/300/250/200/167

FLXDrive-ll Output Driver Impedance Control

HSTL 1/0 SigmaQuad-11 SRAMs are supplied with programmable impedance output drivers. The ZQ pin must be connected to
Vssviaan external resistor, RQ, to allow the SRAM to monitor and adjust its output driver impedance. The value of RQ must be
5X the value of the desired RAM output impedance. The allowable range of RQ to guarantee impedance matching continuously is
between 175Q and 350Q. Periodic readjustment of the output driver impedance is necessary as the imped¥gge is affected by drifts

in supply voltage and temperature. The SRAM’s output impedance circuitry compensates for driftsin y voltage and
temperature. A clock cycle counter periodically triggers an impedance evaluation, resets and counts@l n. Each impedance
evaluation may move the output driver impedance level one step at atime towards the optimum | The output driver is
implemented with discrete binary weighted impedance steps. Q
Separate 1/0 Burst of 2 Sigma SIO-1l SRAM Truth Table h
c t >
— oy urren
A LD RW Operation D . § Q Q
\ pr—
KT | K1 | K1 K1 KT | QKT K1 KT
(tn) (tn) (tn) (tn) (tn+1) @Q (tn+1) (tn+1) (tn+1)
X 1 X Deselect X °€> — Hi-Z —
Vv 0 1 Read X /% — Qo0 Q1
v 0 0 Wiite gf D1 Hi-Z —
Notes: . Qé
1. “1"=input “high”; “0" = input “low”; “V" = input “valid”; “X" = input “d \care”
2. “—"indicates that the input requirement or output state is dete by the next operation.
3. QO and Q1 indicate the first and second pieces of output dat sferred during Read operations.
4. DO and D1 indicate the first and second pieces of input dataggansferred during Write operations.
5. Qs are tristated for one cycle in response to Deselect angs/\Tite commands, one cycle after the command is sampled, except when pre-
ceded by a Read command.
6.

CQ is never tristated.
7. Users should not clock in metastable addresses. é

<
&

$

O
éa
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Rev: 1.06a 11/2011 11/36
Specifications cited are subject to change without notice. For latest documentation see http://www.gsitechnology.com.

© 2005, GSI Technology




GS8662508/09/18/36E-333/300/250/200/167

x18 Byte Write Clock Truth Table

BW BW Current Operation ‘&D D
KT KT KT éK T KT
(tn+1) (tn+2) (tn) (tn+1) (tn+2)
S
A >4
T T — S D1 D2
Dx stored if BWn = 0 in both data transfers
D
_ Wite 4)
T F Dx stored if BWn = 0 in 1st data transfer only A\Q b1 X
.NZ
F T ___ Wite N X D2
Dx stored if BWn = 0 in 2nd data transfer 0@
Write Abort
F F No Dx stored in either data t§ X X
Notes:
1. "1”=input “high”; “0" = input “low"; *X” = input “don’t care”; “T" = input “e€"; “F" = input “false”.
2. If one or more BWn =0, then BW =“T", else BW = “F". %
[J
e
Q
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BW3 | BW2 | BW1 | BWO D27-D35 D18-D26 D9-D17 D0-D8
1 1 1 1 Don't Care Don't Care Don't Care Don't Car&
0 1 1 1 Don't Care Don't Care Don't Care Dqtai;é’
1 0 1 1 Don't Care Don't Care Data In Dgn‘ re
0 0 1 1 Don't Care Don't Care Data In Q\a?a In
1 1 0 1 Don't Care Data In Don't Care %on’t Care
0 1 0 1 Don't Care Data In Don't Care % Data In
1 0 0 1 Don't Care Data In Data In $’ Don't Care
0 0 0 1 Don't Care Data In Data I@ ’ Data In
1 1 1 0 Data In Don't Care Don‘@ Don't Care
0 1 1 0 Data In Don't Care D&Qv‘clare Data In
1 0 1 0 Data In Don't Care Q'%‘;ta In Don't Care
0 0 1 0 Data In Don't Care / Data In Data In
1 1 0 0 Data In Data In 0/ Don't Care Don't Care
0 1 0 0 Data In Data Ino\ Don't Care Data In
1 0 0 0 Data In Data @Y Data In Don't Care
0 0 0 0 Data In I@n Data In Data In

Q

_ )
x8 Nybble Write Enable (NWn) Truth Table é

L
NW1 | NWo D9-D17 D0-D8 ¢ O

1 1 Don't Care Don't C& ’

0 1 Don't Care D@?

1 0 Data In wCare

0 0 Data In _Sf)ata In

$
QQ
&
N
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Absolute Maximum Ratings
(All voltages reference to Vgg)

Symbol Description Value Unit
Vop Voltage on Vpp Pins -05t02.9 X, %
Vbpo Voltage in Vppq Pins -0.5t0 Vpp §J \ Y
VRer Voltage in Vggg Pins -0.5t0 Vppg ‘Sr v
Vio Voltage on I/O Pins -0.5t0 Vppo +0.3 (< Z{\Dmax.) Y,
Vi Voltage on Other Input Pins -0.5t0 Vppg +0.3 (¥ V max.) v
In Input Current on Any Pin + mA dc
lout Output Current on Any 1/O Pin A\Qloo mA dc
T; Maximum Junction Temperature »L\‘ 125 oc
Ts1g Storage Temperature @ -55t0 125 oc

Note:

Operating Conditions. Exposure to conditions exceeding the Recommended Op
reliability of this component.

Permanent damage to the device may occur if the Absolute Maximum Ratings are XOEded. Operation should be restricted to Recommended
Conditions, for an extended period of time, may affect

Recommended Operating Conditions . QS
>
Power Supplies Q
Parameter Symbi% Min. Typ. Max. Unit
Supply Voltage V) 1.7 18 19 Vv
I/O Supply Voltage !%Q 14 — 19 v
Reference Voltage @ VRer 0.68 — 0.95 v

Note:
The power supplies need to be powered up simul

usly or in the following sequence: Vpp, Vppg, Vrer followed by signal inputs. The power

down sequence must be the reverse. Vppq mu@ot exceed Vpp. For more information, read AN1021 SigmaQuad and SigmaDDR Power-Up.

Q
- §
Operating Temperature &
Parameter ,-0 Symbol Min. Typ. Max. Unit
(Corﬁmsriiirlatl Lemper rsions) Ta 0 25 70 C
o QR versns) T 0 % ® °c
14/36 © 2005, GSI Technology
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Thermal Impedance
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Package Test PCB 6 JA (C°/W) 0 JA (C°/W) 6 JA (C°/W) 0 JB (C°/W) 6 JC (C°/W)
9 Substrate Airflow =0 m/s Airflow =1 m/s Airflow =2 m/s
165 BGA 4-layer 16.3 13.4 12.4 éﬂ 15
Notes: \

1. Thermal Impedance data is based on a number of of samples from mulitple lots and should be viewed

2. Please refer to JEDEC standard JESD51-6.
3. The characteristics of the test fixture PCB influence reported thermal characteristics of the device.
the PCB can result in cooling or heating of the RAM depending on PCB temperature.

HSTL I/0 DC Input Characteristics

4
a@pical number.

@(Ased that a good thermal path to

Parameter Symbol ‘&‘ Units Notes
DC Input Logic High Vi (dc) Vrer +0.1 %6 VDDQ +03 mv 1
DC Input Logic Low vy, (do) 03 o\% Vage - 0.1 mv 1
Note: Q
Compatible with both 1.8 V and 1.5 V I/O drivers /
HSTL 1/0 AC Input Characteristics QQ

o\v’ 0

Parameter Symbol Q)% Min Max Units Notes
AC Input Logic High Viy (aQ Ve +0.2 — mv 34
AC Input Logic Low V|L,@5 Vgrer - 0.2 mvV 34
Vrer Peak to Peak AC Voltage A}‘F"(ac) 5% Vree (DC) mv 1

Notes:
1. The peak to peak AC component superimposed% £p may not exceed 5% of the DC component of Vger
To guarantee AC characteristics, Vi, VL, TrisE; am Tfall of inputs and clocks must be within 10% of each other.

2
3. For devices supplied with HSTL 1/O input bufffs? Compatible with both 1.8 V and 1.5 VV I/O drivers.
4. See AC Input Definition drawing below. b

&

S

HSTL I/0 AC Input Definitions

Rev: 1.06a 11/2011 15/36
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Undershoot Measurement and Timing Overshoot Measurement and Timing

Vymoom— — — — — — — — — — = 20% tKHKH

Vpp+lOV= — — —— A = — — — — — —

Vss= — — T\ — —/7\ 50%— — — —

s%- — — — Y —f — — — — — -

Vgg-10V— — — — + ¥ L — — —
20% tKH:_ Vi, — ‘é _______
Capacitance Q)b
(Tp=25°C, f = 1MHz, Vpp = 3.3V) .§
Parameter Symbol Test conditiom&‘v Typ. Max. Unit
Input Capacitance Cn ViN=0 &)Q‘Y 4 5 pF
Output Capacitance Cour VOU?@/ 6 7 pF
Note: This parameter is sample tested. Q
/
" S
AC Test Conditions S
Parameter ,‘é% Conditions
Input high level \’ Voo
Input low level o\é oV
Max. input slew rate é‘ 2VIns
Input reference level ‘& 7 Vppo/2
Output reference level ‘s Vppo/2
Note:

Test conditions as specified with output Ioadin@vhown unless otherwise noted.

AC Test Load Diagram

RQ = 250 Q (HSTL 1/0)

500 VREF =0.75V
QN VT = VDDQ/2
Rev: 1.06a 11/2011 16/36 © 2005, GSI Technology

Specifications cited are subject to change without notice. For latest documentation see http://www.gsitechnology.com.



GS8662508/09/18/36E-333/300/250/200/167

Input and Output Leakage Characteristics

Parameter Symbol Test Conditions Min. Max Notes
Input Leakage Current _
. | Viy=0toV -
(except mode pins) L N bo 2UA 2 UA
— | Vpp 2 VN2V ~100 uA Qv}' 2UA
Doff INDOFF -
OV<Viy<V, 2 uA :Q 2UA
Output Leakage Current [ Output Disable, 208 2UA
P d o Vour =010 Vppg <

Programmable Impedance HSTL Output Driver DC Electrical Characteristics

'

Parameter Symbol N@ Max. Units | Notes
Output High Voltage VoH1 VB& -012 | Vppgl2+0.12 % 1,3
S
\ Y
Output Low Voltage Vou | ¢ 5QoDDQ/z ~012 | Vppgl2+012 v 23
Ay

Output High Voltage VOHZQ Vbpg—02 Vbpg v 4,5

/
Output Low Voltage ‘Vgl Vss 0.2 % 4,6
Notes: . Qé
1. lOH = (VDDQ/Z) / (RQ/5) +- 15% @ VOH = VDDQ/2 (fOI’: 175Q <R 3 OQ)
2 lOL = (VDDQ/Z) / (RQ/S) +-15% @ VOL = VDDQ/2 (for: 175Q < 350Q).
3. Parameter tested with RQ = 250Q and Vppg=1.5Vor 1.8,
4 0Q<RQ<oQ 2N
5. loy=-10mA E Q
6 IOL =1.0mA *

S
g
§
QO
&
L
<
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Operating Currents

-333 -300 -250 -200 -167
Symbo i
Parameter | Test Conditions o | —a0 | o | —a0 | o | 0 | o 0 | —ag | Notes
to to | to to | to to | to 4} to | to to
70°C | 85°C | 70°C | 85°C | 70°C | 85°C 7@ 85°C | 70°C | 85°C
. Vpp = Max, loyr =0 mA 950 | o75 | 875 | 900 | 750 | 775 pS | 675 | 550 | 578
: |
Operating Current (x36): DOR oD Cycle Time = tygy Min mA | mMA | mA | mA | mA 4‘111A mA | mMA | mA 23
_ Vpp = Max, loyr =0 mA 850 | 875 | 800 | 825 | 700 600 | 625 | 525 | 550
: |
Operating Current (x18): DDR oD Cycle Time 2ty Min mA | mA | mA | mA | mA @A | mA | mA | mA | mA 23
Z
, Vpp = Max, loyr =0 mA 850 | 875 | 775 | 800 725 | 575 | 600 | 525 | 550
: |
Operating Current (x9): DDR oD Cycle Time = tygy Min mA | mA | mA | mA ‘.@ mA | mMA | mMA | mA | mA 23
, Vpp = Max, loyr =0 mA 850 | 875 | 775 | 808y 700 | 725 | 575 | 600 | 525 | 550
: |
Operating Current (x8): DDR oD Cycle Time 2 typky Min mA | mA | mA i@ mA mA mA | mA | mA | mA 23
Device deselected, 300 | 310 g ‘bSOO 270 | 280 | 2 26 2 2
. ouT _ - 1 y 7 55 5 45 55
Standby Current (NOP): DDR Isg1 VYT =0 mA, f=Max, mA mA $ mA mA mA mA mA mA mA 2,4
All Inputs < 0.2V or>Vpp-0.2V /
Notes: /
1. Power measured with output pins floating. Q
2. Minimum cycle, loyt = 0 mA 080
3. Operating current is calculated with 50% read cycles and 50% write cycles. %
4. Standby Current is only after all pending read and write burst operations are c d.
Rev: 1.06a 11/2011 18/36 © 2005, GSI Technology
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-333 -300 -250 -200 -167 . @
Parameter Symbol - - - - - Units | 5
Min Max Min Max Min Max Min ‘ Max Min | Max =z
Clock N
K, K Clock Cycle Time tHkH A
C. C Clock Cydle Time oo | 30 | 80| 3 |50 | 40 | 84 | 50 &\? 60 | 84 | ns
tTKC Variable tcvar — 0.2 — 0.2 — 0.2 — @2 — 0.2 ns 5
K, K Clock High Pulse Width thkL Q
C\ C Clock High Pulse Width S R g et
K, K Clock Low Pulse Width teLkH Qg
C, C Clock Low Pulse Width teLcH 12 - 132 - 16 - & 0 - 24 - ns
[J &
K to K Hi teHkH @
gh _ _ _ _
C to C High og | 1B 1.49 18 | S 2.2 27 ns
K to K High TKHKH _ _ _ B B
C 1o C High o | 1 149 K ) 22 27 ns
N
K, K Clock High to C, C Clock High tercn 0 0.8 0 08 4 Y4 18 0 23 0 28 ns
3
DLL Lock Time tkcLock 1024 — 1024 — / 1024 — 1024 — 1024 — cycle | 6
) 7
K Static to DLL reset tCReset 30 — 30 Q 30 — 30 — 30 — ns
Output Times °
K, K Clock High to Data Output Valid tero o
C, C Clock High to Data Output Valid teHov - 0.45 Q’Q 0.45 - 0.45 - 0.45 - 05 ns 3
K, K Clock High to Data Output Hold trox 4
C, C Clock High to Data Output Hold feHox 045 _A.\ 045 — | 04 — | 045 - 0.5 - s |3
o
K Clock High to Echo Clock Valid tercqy \g
K, K Clock High to Echo Clock Vali - - i . .
C, C Clock High to Echo Clock Valid teroov . A5 045 045 045 05 | s
_ t o Y
K, K Clock High to Echo Clock Hold KHCQX
C, C Clock High to Echo Clock Hold tercox j& — | s s = s = 05— s
CQ, CQ High Output Valid ooy ™ | 025 | — o2z | — Jos| — |os | — [oa0 | ns |7
CQ, CQ High Output Hold tcon§'é 025 | — | 027 | — | 030 | — | -035 | — | 040 | — ns |7
N4
t
CQ Phase Distortion ¢ H 1.10 — 1.24 — 1.55 — 1.95 — 2.45 — ns
Qe
K Clock High to Data Output High-Z éy\‘tKHQZ
C Clock High to Data Output High-Z N teHoz - 0.45 - 0.45 - 0.45 - 0.45 - 05 ns 3
K Clock High to Data Output Low-Z () tkHQX1
C Clock High to Data Output LOW_QQ N B e 20 I e A e e B e L
Setup Times ~
Address Input Setup Time e tavKH 0.4 — 0.4 — 05 — 0.6 — 0.7 — ns
Control Input Setup Time é tvKH 0.4 — 0.4 — 0.5 — 0.6 — 0.7 — ns 2
Data Input Setup Time tovkH 0.28 — 0.3 — 0.35 — 0.4 — 0.5 — ns
Rev: 1.06a 11/2011 19/36 © 2005, GSI Technology
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AC Electrical Characteristics (Continued)

-333 -300 -250 -200 -167 . @
Parameter Symbol - - - - - Units | 5
Min | Max Min Max Min Max Min ‘ Max Min | Max =
Hold Times
Address Input Hold Time tkHAX 0.4 — 0.4 — 05 — 0.6 — 0.7 — ns
Control Input Hold Time teHix 0.4 — 0.4 — 05 — 0.6 - &7 — ns
Data Input Hold Time teHox 0.28 — 03 — 0.35 — 0.4 6} 05 — ns
Notes: '

1. All Address inputs must meet the specified setup and hold times for all latching clock edges. &c

2. Control singles are R, W, BWO0, BW1, and (NWO, NW1 for x8) and (BW2, BW3 for x36). Q

3. IfC, Care tied high, K, K become the references for C, C timing parameters

4. To avoid bus contention, at a given voltage and temperature tCHQX1 is bigger than tCHQZ. TheysPecs as shown do not imply bus conten-
tion because tCHQX1 is a MIN parameter that is worst case at totally different test conditions@c, 1.9 V) than tCHQZ, which is a MAX
parameter (worst case at 70°C, 1.7 V). It is not possible for two SRAMs on the same boa.r@be at such different voltages and tempera-
tures.

5. Clock phase jitter is the variance from clock rising edge to the next expected clock risi@dge.

6. Vpp slew rate must be less than 0.1 V DC per 50 ns for DLL lock retention. DLL lo We begins once Vpp and input clock are stable.

7. Echo clock is very tightly controlled to data valid/data hold. By design, there is aé.{f ns variation from echo clock to data. The datasheet
parameters reflect tester guard bands and test setup variations. Q
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K Controlled Read-First Timing Diagram

Read A Write B Read C Read E Deselect Deselect

e

> KH#KH |<- |
|<€=AVKH b
- |<—|<HAx N\)
‘e /arum\ —\
Address A 7 \ B 7 D /) y /
>

N3
N

U
)

-]

[

o _—__*__
RIW _—___
BWx 1

)
> Ng
_>
b (=
[<—KHQX1 > I‘-KHQV —>| [—KHQX
Q

() || || D+l
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K Controlled Write-First Timing Diagram

NOP Write A Read B Read C Write D Write E Deselect
.>
[ ——KHKH —P>} e ‘PITLKH }4—
N\ \ \ A N S N |\ A
. . | KH#KH 4-_ ‘ ] \’ .
SN A N [ ga_/_ —/
Y
Address - )
<& vKH
o H [ | R |
= [ . | A
s [ =
b \ E+1
/
&
o&p ->| €-KHOX1 | <€KHQX > |<‘KHQ’
Q Q% B B+1 c C+l
| <€-KHCQX Q
|<-KHCQV
ol \ \ \ /[ S J\ \ \__
é ‘i:}(-HCQX _>| « |<'CQHQX
Y KHCQ! CQHQRV
o\___/7/ [T / x7°’¢ / ; ' Y4 [7 [T [T
g
é'?
S
)
&
N
=
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C Controlled Read-First Timing Diagram

Read A Write B Read C Read D Deselect Deselect

S

—
\_/—Lby—\_/—

O

Y

e

n
|
|
X
|

=I

Address

BWx
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C Controlled Write-First Timing Diagram

NOP Write A Read B Write C Write D Read E Deselect
| KHKL
[e——KHKkH —P 'P|<;LKH
TN\ \ \
_>
N/ N/ NN ]
—»|  [€=KHAX
—>| 4—LVKH
Addr { A ) (& ) {c )
7 -/ |
€~ |VKH -] |<-KHIX
o ¥y uy  uy -
->| [<€=IVKH > KHIX 4

o _—
BWx D+1

D ).( D+ p——————

c /S L/

c /T

~CHQZ
: o
o« _ L/ L L/ \ b T L
4) HOX
© T\ T\ //Qb T\ [T T\
Q
JTAG Port Operation &
Overview

The JTAG Port on thisRAM o esin amanner that is compliant with |[EEE Standard 1149.1-1990, a serial boundary scan
interface standard (commonl erred to as JTAG). The JTAG Port input interface levels scale with Vpp. The JTAG output

drivers are powered by V
Disabling the JTAG Port X,
It ispossible to use thi ice without utilizing the JTAG port. The port isreset at power-up and will remain inactive unless

clocked. TCK, TDI\and TMS are designed with internal pull-up circuits. To assure normal operation of the RAM with the JTAG
Port unused, TCK, TDI, and TMS may be left floating or tied to either Vpp or V. TDO should be left unconnected.
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JTAG Pin Descriptions

Pin Pin Name [0] Description

TCK Test Clock n Clqcks all TAP events. All inputs are captured on the rising edge of TCK and all outputs propagate from the
falling edge of TCK.

™S Test Mode Select n The T_MS input is §ampled on the rising edge of TCK. This is the command |n_put fo@ TAP controller state
machine. An undriven TMS input will produce the same result as a logic one in J@vel.
The TDI input is sampled on the rising edge of TCK. This is the input side of erial registers placed
between TDI and TDO. The register placed between TDI and TDO is dete] d by the state of the TAP

TDI Test Data In In | Controller state machine and the instruction that is currently loaded in& Instruction Register (refer to
the TAP Controller State Diagram). An undriven TDI pin will producgthe Same result as a logic one input
level.

<

00 Test Data Out out Output that is active depending on the state of the TAP state mwle. Output changes in response to the

falling edge of TCK. This is the output side of the serial regi.stQp aced between TDI and TDO.

Note: Q
This device does not have a TRST (TAP Reset) pin. TRST is optional in I[EEE 1149.1. The @t-Logic-Reset state is entered while TMS is
held high for five rising edges of TCK. The TAP Controller is also reset automaticly at po@up.

JTAG Port Registers Q-\%

Overview

The various JTAG registers, refered to as Test Access Port orTAP R istés, are selected (one at atime) viathe sequences of 1s
and Os applied to TMS as TCK is strobed. Each of the TAP Register serial shift register that captures serial input data on the
rising edge of TCK and pushes serial data out on the next falling TCK. When aregister is selected, it is placed between the
TDI and TDO pins. O

Instruction Register S

The Instruction Register holds the instructions that are exec by the TAP controller when it is moved into the Run, Test/Idle, or
the various data register states. Instructions are 3 bits lon e Instruction Register can be loaded when it is placed between the
TDI and TDO pins. The Instruction Register is autom prel oaded with the IDCODE instruction at power-up or whenever the
controller is placed in Test-L ogic-Reset state.

Bypass Register
The Bypass Register isasingle bit register that cﬁe placed between TDI and TDO. It allows serial test datato be passed through
the RAM’s JTAG Port to another devicein t an chain with aslittle delay as possible.

Boundary Scan Register
The Boundary Scan Register isacollecti flip flops that can be preset by the logic level found on the RAM’sinput or I/O pins.
The flip flops are then daisy chained tog&her so the levels found can be shifted serially out of the JTAG Port's TDO pin. The
Boundary Scan Register also includ number of place holder flip flops (always set to alogic 1). The relationship between the
device pins and the bitsin the Bo y Scan Register is described in the Scan Order Table following. The Boundary Scan
Register, under the control of th P Controller, is loaded with the contents of the RAMs 1/O ring when the controller isin
Capture-DR state and then is between the TDI and TDO pins when the controller is moved to Shift-DR state. SAMPLE-Z,
SAMPLE/PRELOAD and ST instructions can be used to activate the Boundary Scan Register.

%Q
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JTAG TAP Block Diagram

L Lo
Boundary Scan Register Q
[o]
Bypass Register
2]1]0

Instruction Register

ID Code Register
Y74 §
—(31f30f20] <[\ -] [ -] 2]1]o
4

&

TDI TDO

Control Sig
TMS—3» 9
TCK—] Test Accessgrt TAP) Controller
@

Identification (ID) Register

The ID Register is a 32-bit register that isloaded witd a device and vendor specific 32-bit code when the controller isput in
Capture-DR state with the IDCODE command Iq@ in the Instruction Register. The code is loaded from a 32-bit on-chip ROM.
It describes various attributes of the RAM as igdicated below. The register is then placed between the TDI and TDO pins when the
controller is moved into Shift-DR state. Bit O@He register is the LSB and the first to reach TDO when shifting begins.

>

ID Register Contents Q

& -

$ :

@

& GSI Technology é’

Q Not Used JEDEC Vendor g

() ID Code S

9 g

o

Bit# |31 (30|29 |28 26(25(24(23|22|21|20|19|18|17|16|15|14|13|12|11|10(9|8|7|6|5|4[3|2|1| ©
Xxx,ésxxxxxxxxxxxxxxxx000110110011

N
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Tap Controller Instruction Set

Overview

There are two classes of instructions defined in the Standard 1149.1-1990; the standard (Public) instructions, and device specific
(Private) instructions. Some Public instructions are mandatory for 1149.1 compliance. Optional Public instructions must be
implemented in prescribed ways. The TAP on this device may be used to monitor all input and 1/0 pads, %j can be used to load
address, data or control signalsinto the RAM or to preload the I/O buffers. )

When the TAP controller is placed in Capture-IR state the two |east significant bits of the instructior%gister are loaded with 01.
When the controller is moved to the Shift-IR state the Instruction Register is placed between TDI DO. Inthisstate the desired
instruction is serially loaded through the TDI input (while the previous contents are shifted ouj%i 0). For all instructions, the
TAP executes newly loaded instructions only when the controller is moved to Update-IR stafe. T¥e TAP instruction set for this
deviceislisted in the following table.

Q
N4
JTAG Tap Controller State Diagran‘Ls
C( Test Logic Reset>< Q“N
1 0 S
<)

(W)
7' Crasseor T
b 1 0 1 0
)
v

R
Q Exi2 DR )5 Exi2 IR )5
Q

& 1 1
& ( Update DR ) ( Update IR )
O 1 0 1 0
U y
b

<
& v
N

Instruction Descriptig
BYPASS

When the BY PASSinstruction isloaded in the Instruction Register the Bypass Register is placed between TDI and TDO. This
occurs when the TAP controller is moved to the Shift-DR state. This allows the board level scan path to be shortened to facili-
tate testing of other devicesin the scan path.
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SAMPLE/PRELOAD
SAMPLE/PRELOAD is a Standard 1149.1 mandatory public instruction. When the SAMPLE / PRELOAD instruction is
loaded in the Instruction Register, moving the TAP controller into the Capture-DR state loads the data in the RAMs input and
I/0 buffersinto the Boundary Scan Register. Boundary Scan Register locations are not associated with an input or 1/0 pin, and
areloaded with the default state identified in the Boundary Scan Chain table at the end of this section of the datasheet. Because
the RAM clock isindependent from the TAP Clock (TCK) it is possible for the TAP to attempt to capture the I/O ring contents
whilethe input buffersarein transition (i.e. in ametastabl e state). Although allowing the TAP to sam etastable inputs will
not harm the device, repeatable results cannot be expected. RAM input signals must be stabilized f ng enough to meet the
TAPs input data capture set-up plus hold time (tTS plus tTH). The RAMs clock inputs need not sed for any other TAP
operation except capturing the 1/O ring contentsinto the Boundary Scan Register. Moving the oller to Shift-DR state then
places the boundary scan register between the TDI and TDO pins. Q&

EXTEST
EXTEST isan |IEEE 1149.1 mandatory public instruction. It isto be executed When@ instruction register isloaded with

all logic 0s. The EXTEST command does not block or override the RAM’ s input pi erefore, the RAM’sinternal stateis
still determined by itsinput pins. . s

Typically, the Boundary Scan Register isloaded with the desired pattern of deﬁ@ith the SAMPLE/PRELOAD command.
Then the EXTEST command is used to output the Boundary Scan Register’ ntents, in parallel, on the RAM’s data output
drivers on the falling edge of TCK when the controller isin the Update-lﬁéde.

Alternately, the Boundary Scan Register may be loaded in parallel usi e EXTEST command. When the EXTEST instruc-
tion is selected, the sate of all the RAM’sinput and I/O pins, as well 25 the default values at Scan Register locations not asso-
ciated with a pin, are transferred in parallel into the Boundary Scaa§Register on the rising edge of TCK in the Capture-DR

state, the RAM’s output pins drive out the value of the Boundanf§gtan Register location with which each output pin is associ-

ated. %\

IDCODE < ?Q
The IDCODE instruction causesthe ID ROM to be Izﬁhmo the ID register when the controller isin Capture-DR mode and
places the ID register between the TDI and TDO pin ift-DR mode. The IDCODE instruction is the default instruction
loaded in at power up and any time the controller i ed in the Test-L ogic-Reset state.

SAMPLE-Z

If the SAMPLE-Z instructionisloaded in t &ructi on register, all RAM outputs are forced to an inactive drive state (high-
Z) and the Boundary Scan Register is CO% between TDI and TDO when the TAP controller is moved to the Shift-DR
state.

Q
RFU D

These instructions are Reserved fo@ure Use. In this device they replicate the BY PASS instruction.

JTAG TAP Instruction Set Suﬁy

Instruction Code ‘.ﬂb‘ Description Notes
EXTEST ogg@"mac&sthe Boundary Scan Register between TDI and TDO. 1
IDCODE KO Preloads ID Register and placesit between TDI and TDO. 1,2

) é\' Captures I/0O ring contents. Places the Boundary Scan Register between TDI and
SAMPLE-Z é 010 |TDO. 1
> Forcesal RAM output driversto High-Z except CQ.
RFU 011 Do not use thisinstruction; Reserved for Future Use. 1
Replicates BY PASS instruction. Places Bypass Register between TDI and TDO.
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JTAG TAP Instruction Set Summary

SAMPLE/ 100 Captures I/O ring contents. Places the Boundary Scan Register between TDI and 1
PRELOAD TDO.
GSl 101 |GSl privateinstruction. 1
RFU 110 Do not use thisinstruction; Reserved for Future Use. 1
Replicates BY PASS instruction. Places Bypass Register between TDI ‘&T DO
BYPASS 111  |PlacesBypass Register between TDI and TDO. S 1
Notes: Q‘
1. Instruction codes expressed in binary, MSB on left, LSB on right. ‘
2. Default instruction automatically loaded at power-up and in test-logic-reset state. §
&
JTAG Port Recommended Operating Conditions and DC Characteristics '$
Parameter Symbol ‘\qin. Max. Unit | Notes
Test Port Input Low Voltage Vi . a@ -0.3 0.3*Vpp \Y; 1
Test Port Input High Voltage Ving 2 0.6 *Vpp Vpp10.3 Y 1
TMS, TCK and TDI Input Leakage Current I|NHJ/ -300 1 UA 2
7/
TMS, TCK and TDI Input Leakage Current A@; -1 100 UA 3
[ J
TDO Output Leakage Current %\qﬂ_J -1 1 uA 4
Test Port Output High Voltage oS VoHs Vpp - 200 mV — \Y; 5,6
Test Port Output Low Voltage AQ VoL — 04 \" 57
Test Port Output CMOS High . 5 Vonie Vpp - 100 mv — v 58
Test Port Output CMOS Low % VoLic — 100 mv \" 59
Notes:
1. Input Under/overshoot voltage must be -1V < ‘Q@DD” +1 V not to exceed 2.93.6 V maximum, with a pulse width not to exceed 20%
tTKC. b
2. Vi< ViN<Vom 4)
3. OV=SV|NSViy b
4. Output Disable, Voyt =010 Vpp, Q
5. The TDO output driver is served by %DD supply.
6. IOHJ =—2mA
7. log=+2mA o&
8. IOHJC =-100 uA g
9. IOLJC =+100 uA q®
LY
<
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JTAG Port AC Test Conditions

Parameter Conditions
Input high level Vpp-02V
Input low level 02V
Input slew rate 1Vins
Input reference level Vppo/2
Output reference level VDDQ/Z
Notes:
1. Include scope and jig capacitance.

2. Test conditions as shown unless otherwise noted.

TDI

T™MS

|«tTkQ

ey

&

GS8662508/09/18/36E-333/300/250/200/167

JTAG Port AC Test Load

Sk

* D'sﬁ%d Test Jig Capacitance

| tTH
S |«
Parallel SRAM input

2
&

JTAG Port AC Electrical Chara stics
ok

Parameter ~ $ymbol Min Max Unit

TCK Cycle Time ‘: {TKC 50 — ns

TCK Low to TDO Valid tTKQ — 20 ns

TCK High Pulse Wid}b {TKH 20 — ns

TCK Low Pulse@&\f’ tTKL 20 — ns

TDI & TMS Set Up %me tTS 10 — ns
TDI & TMS Hold Time tTH 10 — ns
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JTAG Port AC Electrical Characteristics

Parameter Symbol Min. I@‘ Unit
TCK Cycle Time tcHeH 50 h 2 ns
TCK High Pulse Width tencL 20 Q _ ns
S

TCK Low Pulse Width teLeH 20 Y — ns
TMS Input Setup Time tuven 5 Q)O _ s
TMS Input Hold Time teHMX "@ — ns

Y
TDI Input Setup Time toveH 05 — ns

A
Ng
TDI Input Hold Time tcHpx Q 5 — ns
SRAM Input Setup Time tsve o @\" 5 — ns
SRAM Input Hold Time toHsx & 5 — ns
Clock Low to Output Valid teLoy / 0 10 ns
&
Q
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Package Dimensions—165-Bump FPBGA (Package E)
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Ordering Information—GSI SigmaSIO DDR-Il SRAM

GS8662508/09/18/36E-333/300/250/200/167

Speed
Org Part Number Type Package (l\rl)le) T’
2M x 36 (GS8662S36E-333 SigmaSIO DDR-Il SRAM 165-bump BGA ‘v 333 C
(&
N
2M x 36 (GS8662S36E-300 SigmasSIO DDR-Il SRAM 165-bump BGA % 300 C
2M x 36 GS8662S36E-250 SigmaSIO DDR-Il SRAM 165-bump BGA e 250 C
2M x 36 GS8662S36E-200 SigmaSIO DDR-Il SRAM 165-bump B(@ 200 C
2M x 36 GS8662S36E-167 SigmaSIO DDR-Il SRAM 165-bumpw 167 C
2M x 36 GS8662S36E-333| SigmasSIO DDR-Il SRAM 165-bur@GA 333 |
'
2M x 36 (GS8662S36E-300I SigmasSIO DDR-Il SRAM 1(‘;5:@1p BGA 300 |
2M x 36 GS8662S36E-2501 SigmasSIO DDR-Il SRAM ump BGA 250 |
2M x 36 GS8662S36E-2001 SigmaSIO DDR-Il SRAM .&S-bump BGA 200 |
2M x 36 GS8662S36E-167I SigmaSIO DDR-Il SRAM .‘%V 165-bump BGA 167 |
Ny
4M x 18 GS8662S18E-333 SigmaSIO DDR-Il SRAM Q 165-bump BGA 333 C
4Mx 18 GS8662S18E-300 SigmasSIO DDR-Il SRAM / 165-bump BGA 300 C
4Mx 18 GS8662S18E-250 SigmasSIO DDR-I SRAI\[/I‘QV 165-bump BGA 250 C
4Mx 18 GS8662S18E-200 SigmasSIO DDR-I S@w 165-bump BGA 200 C
~
4M x 18 GS8662S18E-167 SigmaSIO DDF#KM 165-bump BGA 167 C
4M x 18 GS8662S18E-333I SigmaSIO DDB- RAM 165-bump BGA 333 |
4M x 18 GS8662S18E-300I Sigmaslloﬁll SRAM 165-bump BGA 300 |
4Mx 18 GS8662S18E-2501 Sigm DR-Il SRAM 165-bump BGA 250 |
4M x 18 GS8662S18E-200I Sig@lo DDR-Il SRAM 165-bump BGA 200 |
4Mx 18 GS8662S18E-167I - %s\m’aSIO DDR-Il SRAM 165-bump BGA 167 |
8Mx 9 (GS8662S09E-333 lQigmaSIO DDR-Il SRAM 165-bump BGA 333 C
8Mx 9 GS8662S09E-300 $F SigmaSIO DDR-Il SRAM 165-bump BGA 300 C
8Mx 9 GS8662S09E-250 q} SigmaSIO DDR-Il SRAM 165-bump BGA 250 C
8Mx9 GSBGGZSOQE-Z@ SigmasSIO DDR-Il SRAM 165-bump BGA 200 C
8M x 9 688662509@ SigmaSIO DDR-Il SRAM 165-bump BGA 167 C
8Mx 9 GS8662':‘@?333I SigmaSIO DDR-Il SRAM 165-bump BGA 333 |
8Mx 9 GS}@QE-SOOI SigmasSIO DDR-Il SRAM 165-bump BGA 300 |
8Mx 9 C%G 2S09E-2501 SigmaSIO DDR-Il SRAM 165-bump BGA 250 |
8Mx 9 % 8662S09E-200I SigmaSIO DDR-Il SRAM 165-bump BGA 200 |
8Mx 9 GS8662S09E-167I SigmasSIO DDR-Il SRAM 165-bump BGA 167 |
8M x 8 (GS8662S08E-333 SigmasSIO DDR-Il SRAM 165-bump BGA 333 C
Notes:

1. Customers requiring delivery in Tape and Reel should add the character “T” to the end of the part number. Example: GS866x36E-300T.
2. C=Commercial Temperature Range. | = Industrial Temperature Range.
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Ordering Information—GSI SigmaSIO DDR-Il SRAM

GS8662508/09/18/36E-333/300/250/200/167

Org Part Number Type Package ?Iailic)' T’
8M x 8 GS8662S08E-300 SigmaSIO DDR-II SRAM 165-bump BGA 300 C
8M x 8 GS8662S08E-250 SigmaSIO DDR-II SRAM 165-bump BGA 250 C
8M x 8 GS8662S08E-200 SigmaSIO DDR-II SRAM 165-bump BGA . § 200 C
8Mx 8 (GS8662S08E-167 SigmaSIO DDR-Il SRAM 165-bump BGA ;b‘ 167 C
8Mx 8 GS8662S08E-333I SigmaSIO DDR-Il SRAM 165-bump BG &\3 333 |
8Mx 8 GS8662S08E-300I SigmaSIO DDR-Il SRAM 165-bump é%’ 300 [
8M x 8 GS8662S08E-2501 SigmaSIO DDR-Il SRAM lBS-buméA 250 |
8M x 8 (GS8662S08E-200I SigmasSIO DDR-Il SRAM lGS-}@BGA 200 |
8M x 8 GS8662S08E-1671 SigmasSIO DDR-Il SRAM 1 ¢ rynp BGA 167 I
2M x 36 GS8662S36GE-333 SigmaSIO DDR-Il SRAM RoHS@Iiam 165-bump BGA 333 C
2M x 36 GS8662S36GE-300 SigmasSIO DDR-Il SRAM R(@‘olmpliant 165-bump BGA 300 C
2M x 36 GS8662S36GE-250 SigmasSIO DDR-Il SRAM '@!‘g-compliam 165-bump BGA 250 C
2M x 36 GS8662S36GE-200 SigmasSIO DDR-Il SRAM / oHS-compliant 165-bump BGA 200 C
2M x 36 GS8662S36GE-167 SigmaSIO DDR-Il SRAM o/ RoHS-compliant 165-bump BGA 167 C
2M x 36 GS8662S36GE-333| SigmasSIO DDR-I SFU@O RoHS-compliant 165-bump BGA 333 I
2M x 36 (GS8662S36GE-3001 SigmaSIO DDR-II @X RoHS-compliant 165-bump BGA 300 |
2M x 36 (GS8662S36GE-2501 SigmasSIO DD RAM RoHS-compliant 165-bump BGA 250 I
2M x 36 (GS8662S36GE-2001 SigmaSIO Dﬁll SRAM RoHS-compliant 165-bump BGA 200 I
2M x 36 GS8662S36GE-167I SigmMR-ll SRAM RoHS-compliant 165-bump BGA 167 I
4M x 18 GS8662S18GE-333 Sigrmsh DDR-Il SRAM RoHS-compliant 165-bump BGA 333 C
4M x 18 GS8662S18GE-300 i VSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 300 C
4M x 18 GS8662S18GE-250 &igmaSlO DDR-Il SRAM RoHS-compliant 165-bump BGA 250 C
4M x 18 GS8662S18GE-200 % SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 200 C
4M x 18 (GS8662S18GE-167 Q‘ SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 167 C
4Mx 18 688662818GE-3§@ SigmasSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 333 |
4Mx 18 GS8662518G§@Y SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 300 |
AM x 18 GSSGGZS%@‘-ZSOI SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 250 |
4AM x 18 GS8662QLBGE-2001 SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 200 |
4AM x 18 G§,8 18GE-167I SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 167 |
8Mx9 ,\@6280965333 SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 333 C
8M x 9 $88662809GE-300 SigmasSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 300 C
8M x 9 GS8662S09GE-250 SigmasSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 250 C
8M x 9 GS8662S09GE-200 SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 200 C

Notes:

1. Customers requiring delivery in Tape and Reel should add the character “T" to the end of the part number. Example: GS866x36E-300T.
2. C=Commercial Temperature Range. | = Industrial Temperature Range.
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Ordering Information—GSI SigmaSIO DDR-Il SRAM

GS8662508/09/18/36E-333/300/250/200/167

Org Part Number Type Package ?ﬁﬁ? T’
8M x 9 GS8662S09GE-167 SigmasSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 167 C
8M x 9 GS8662S09GE-333| SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BGA 333 |
8M x 9 GS8662S09GE-300I SigmaSIO DDR-Il SRAM RoHS-compliant 165-bump BESA§ 300 |
8Mx9 GS8662S09GE-2501 SigmasSIO DDR-Il SRAM RoHS-compliant 165-bump®‘ 250 |
8Mx9 (GS8662S09GE-200I SigmaSIO DDR-Il SRAM RoHS-compliant 165-b; %ESA 200 I
8Mx9 GS8662S09GE-167I SigmaSIO DDR-Il SRAM RoHS-compliant 1 -buﬁGA 167 I
8M x 8 GS8662S08GE-333 SigmasSIO DDR-Il SRAM RoHS-compliant émmp BGA 333 C
8M x 8 GS8662S08GE-300 SigmaSIO DDR-Il SRAM RoHS-compli 5-bump BGA 300 C
8Mx 8 GS8662S08GE-250 SigmaSIO DDR-Il SRAM RoHS-corw 165-bump BGA 250 C
8Mx 8 GS8662S08GE-200 SigmasSIO DDR-Il SRAM RoHSzﬁliam 165-bump BGA 200 C
8Mx 8 GS8662S08GE-167 SigmasSIO DDR-Il SRAM R(@‘olmpliant 165-bump BGA 167 C
8Mx 8 (GS8662S08GE-333| SigmaSIO DDR-Il SRAM Q‘g-compliam 165-bump BGA 333 I
8M x 8 GS8662S08GE-300I SigmasSIO DDR-Il SRAM / oHS-compliant 165-bump BGA 300 I
8Mx 8 GS8662S08GE-2501 SigmaSIO DDR-Il SRAM o/ RoHS-compliant 165-bump BGA 250 I
8M x 8 GS8662S08GE-200I SigmaSIO DDR-II SF&@O RoHS-compliant 165-bump BGA 200 I
8Mx 8 GS8662S08GE-167I SigmasSIO DDR-II 1 RoHS-compliant 165-bump BGA 167 I

Notes:

1. Customers requiring delivery in Tape and Reel should ad

dt
2. C=Commercial Temperature Range. | = Industrial Temp@e Range.
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SigmaSIO DDR-Il Revision History

File Name Format/Content Description of changes
8662Sxx_rl Creation of datasheet
8662Sxx_r1; 8662Sxx_r1_01 Content Added RoHS-compliant package inforkﬁ‘%ﬁ
86625xx_rL_01: 8662Sxx_rl 02 Content Updated MAX tKHKH S
o ot an g rac@ Mot AC Cr el
+ Added CZ data

« Updated I/0 supply voltggtdata
« Updated power-up se@nce information
* (Rev1.04a: Pin P.lQn x9 changed from NC to QO (typo))

8662Sxx_rl_04; 8662Sxx_r1_05 Content + Changed statu Q
« Added Ve R)E to Pin Description table

8662Sxx_rl_03; 8662Sxx_r1_04 Content

86625%x 1L 05: 86625xx rl 06 Content * Updated .r|\(e-ll Output Driver Impedange Control section
- - * Rem eliminary banner due to production status
* (Rev [Nga: Editorial updates)
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