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Features

* On-Chip ECC with virtually zero SER

» Simultaneous Read and Write SigmaDDR™ Interface
» Common /O bus

» JEDEC-standard pinout and package

» Double Data Rate interface

* Byte Write Capability

* Burst of 2 Read and Write

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

*15V or 1.8V HSTL Interface

* Pipelined read operation with self-timed Late Write

* Fully coherent read and write pipelines

* ZQ pin for programmabl e output drive strength

* |[EEE 1149.1 JTAG-compliant Boundary Scan

* Pin-compatible with 18Mb, 36Mb and 144Mb devices
* 165-bump, 15 mm x 17 mm, 1 mm bump pitch BGA package
* RoHS-compliant 165-bump BGA package available

SigmaDDR™ ECCRAM Overview

The GS8672T18/36BE SigmaDDR-1I ECCRAMs are built in
compliance with the SigmaDDR-11 SRAM pinout standard f
Common I/O synchronous SRAMs. They are 75,497,472-%
(72Mb) SRAMs. The GS8672T18/36BE SigmaDDR-1|
SRAMSs are just one element in afamily of low power
voltage HSTL 1/0O SRAMs designed to operate at the S
needed to implement economical high performance&
networking systems.

Clocking and Addressing Schemes @b

The GS8672T18/36BE SigmaDDR-I1 SR,
synchronous devices. They employ twod
inputs, K and K. K and K are indepen
inputs, not differential inputsto asi differential clock input
buffer. The device also alowsth to manipulate the

output register clock inputs quaa?w ependently with the C and

Q

are
t register clock
single-ended clock

72Mb SigmaDDR-II™
Burst of 2 ECCRAM™

GS8672T18/36BE-400/333/300/250/200

400 MHz—200 MHz
1.8V Vpp

18Vand 15 VDDQ

C clock inputs. C and C are al'so indepepdent single-ended
clock inputs, not differential inputs, €ihe C clocks are tied
high, the K clocks are routed int@/ to fire the output
registers instead. N

Each internal read and wri
ECCRAM istwo times
data bus de-multiplexerg

eration in a SigmaDDR-11 B2
than the device /O bus. Aninput
sed to accumulate incoming data
beforeit is simultan y written to the memory array. An
output data multigl @r is used to capture the data produced
fromasinglem array read and then route it to the
appropriate outYdrivers as needed.

When ar
initiali

dressisloaded into the part, AO isused to
pointersthat control the data multiplexer / de-
so the ECCRAM can perform “critical word first"

ence {0, 1} or {1, O} (where the digits shown represent

On-Chip Error Correction Code

GSI's ECCRAMs implement an ECC agorithm that detects
and corrects all single-bit memory errors, including those
induced by Soft Error Rate (SER) events such as cosmic rays,
alpha particles etc. Theresulting SER of these devicesis
anticipated to be <0.002 FITSMb — a 5-order-of-magnitude
improvement over comparable SRAMs with no On-Chip ECC,
which typically have an SER of 200 FITSMb or more. SER
guoted above is based on reading taken at sealevel.

However, the On-Chip Error Correction (ECC) will be
disabled if a“Half Write” operation isinitiated. See the Byte
Write Contol section for further information.

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

& Parameter Synopsis
éo -400 -333 -300 -250 -200
,tKHKH 2.5ns 3.0ns 3.3ns 40ns 50ns
tKHQV 0.45ns 0.45ns 0.45ns 0.45ns 0.45ns
e —— e —
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2M x 36 SigmaDDR-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11
A cQ NF SA RIW BW2 K BW1 LD SA SA cQ
(144Mb)
B NC DQ27 | DQ18 SA BW3 K BWO SA N(‘é’ NC DQS8
Ay
N
C NC NC DQ28 | Vg SA SAO SA Ves | DQ17 | DQ7
D NC DQ29 | DQI9 | Vg Vs Vs Vs Vss QY NC NC DQ16
E NC NC DQ20 | Vppg | Vss Vss Vss v@' NC DQ15 | DQ6
F NC DQ30 | DQ2l | Vppg | Voo Vs Vi .@)DQ NC NC DQ5
e
y
G NC DQ3L | DQ22 | Vppg | Voo Vs v Vong NC NC DQ14
H Doff VRer Vbpg Vppo Vpp Vss « 0D Vppo Vbpo VRer ZQ
J NC NC DQ32 | Voo | Voo Vs 7? Voo Vong NC DQ13 | DQ4
K NC NC DQ23 | V v \Q/ V, v NC DQ12 | DQ3
DDQ DD 5. DD DDQ
\'&‘U
L NC DQ33 | DQ24 | Vppg | Vss G’% S Vss Vong NC NC DQ2
M NC NC DQ34 Vs v 9 Vss Vs Vs NC DQIl | DQ1
N NC DQ35 | DQ25 Ves K A SA SA Vs NC NC DQ10
p NC NC DQ26 SA * SA C SA SA NC DQ9 DQO
O
R TDO TCK SA A SA c SA SA SA TMS TDI

5 Bump BGA—13 x 15 mm? Body—1 mm Bump Pitch

Q

Notes:
1. BWO controls writes to DQ0:DQ8; @mtrols writes to DQ9:DQ17; BW2 controls writes to DQ18:DQ26; BW3 controls writes to

DQ27:DQ35.
S
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&
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=
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4M x 18 SigmaDDR-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 1
A cQ SA SA RIW BW1 K NF LD SA SA cQ
— X
B NC DQ9 NF SA NF K BWO SA @4 NC DQ8
¢ NC NC NF Vgs SA SAO SA Vgs §c DQ7 NF
h4
D NC NF DQ10 Vgs Vgs Vgs Vgs V§°§ NC NC NF
\ =)
E NC NC | DQIL | Vppg | Vss Vss Vss @Q NC NF DQ6
N
F NC DQ12 NF Voo | Vop Vgs Von Q> Voog NC NC DQ5
alV
&
G NC NF DQ13 Vg Vpp Vgs V Voo NC NC NF
— . @'
H Doff VRer Vbpg Vbpg Vbp Vss Q DD Vbpo Vbpg VRer 2Q
J NC NC NF | Voo | Voo | Ves / Voo | Vopg | NC DQ4 NF
g
K NC NC DQ14 | Vppg Voo e % Vpp Voo NC NF DQ3
“9,
L NC DQ15 NF Vg VSQGD Vgs Vgs Voo NC NC DQ2
M NC NC NF Vgs @ Vgs Vgs Vgs NC DQ1 NF
N NC NF DQ16 Vgs %SA SA SA Vgs NC NC NF
P NC NC DQ17 @ SA c SA SA NC NF DQO
R TDO TCK SA @A SA c SA SA SA ™S TDI
@5 Bump BGA—13x 15 mm? Body—1 mm Bump Pitch
Notes: Q
1. BWO controls writes to DQ0:DQS8; controls writes to DQ9:DQ17.
QQ
&
N

e =
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Pin Description Table

GS8672T18/36BE-400/333/300/250/200

Symbol Description Type Comments
SA Synchronous Address Inputs Input —
RIW Synchronous Read/Write Input X, —
BW0-BW3 Synchronous Byte Writes Input &vActive Low

LD Synchronous Load Pin Input S" Active Low

K Input Clock Input £° Active High

K Input Clock Input A Active Low

C Output Clock Input KN Active High
c Output Clock Ian&O Active Low
T™S Test Mode Select .@‘ —

TDI Test Data Input A‘ut —
TCK Test Clock Input ) Q‘Input —
TDO Test Data Output .AG‘,'J Output —
VRer HSTL Input Reference Voltage Q Input —

ZQ Output Impedance Matching Input / Input —

DQ Data I/O LQ, Input/Output Three State
Doff Disable DLL when low %\% Input Active Low
CcQ Output Echo Clock & Output —

cQ Output Echo Clock Q Output —
Vop Power Supply '.é Supply 1.8 V Nominal
Vbpg Isolated Output Bwpply Supply 1.8V or 1.5V Nominal
Vss Power Suppug(r}?(’)und Supply —

NC Nodwect — —

NF %uﬁction — —

Notes: g

1. NC = Not Connected to die or any other i

2. NF =No Function. There is an electric
or tied to Vg or Vppg,

3. C,C,K, orK cannot be setto V tage.

O
é.a

@

N

%0

nnection to this input pin, but the signal has no function in the device. It can be left unconnected,

Rev: 1.02 1/2013
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Background

Common |/O SRAMSs, from a system architecture point of view, are attractive in read dominated or block transfer applications.
Therefore, the SigmaDDR-11 ECCRAM interface and truth table are optimized for burst reads and writes. Common I/O SRAMs
are unpopular in applications where alternating reads and writes are needed because bus turnaround delays can cut high speed
Common I/O SRAM data bandwidth in half.

3y
Burst Operations NS
Read and write operations are "burst" operations. In every case where aread or write command is ted by the ECCRAM, it

will respond by issuing or accepting two beats of data, executing a data transfer on subsequent risgi®edges of K and K, as
illustrated in the timing diagrams. This meansthat it is possible to load new addresses every @ cycle. Addresses can be

loaded less often, if intervening deselect cycles are inserted. b
)
Deselect Cycles NS

Chip Deselect commands are pipelined to the same degree as read commands. This m(@ that if a deselect command isapplied to
the ECCRAM on the next cycle after aread command captured by the ECCRAM, thideevice will complete the two beat read data
transfer and then execute the deselect command, returning the output driversto hi . A high on the LD pin prevents the RAM
from loading read or write command inputs and puts the RAM into deselect mo@ soon as it completes all outstanding burst
transfer operations. .

Q
SigmaDDR-Il ECCRAM Read Cycles

The SRAM executes pipelined reads. The status of the Address, LD W pins are evaluated on the rising edge of K. The read
command (LD low and R/W high) is clocked into the SRAM by ari edge of K. After the next rising edge of K, the SRAM
produces data out in response to the next rising edge of C (or the T sing edge of K, if C and C aretied high). The second beat
of dataistransferred on the next rising edge of C, for atotal of tgQ{ransfers per address |oad.

SigmaDDR-Il ECCRAM Write Cycles

The status of the Address, LD and R/W pins are evalu the rising edge of K. The ECCRAM executes "late write" data
transfers. Datain is due at the device inputs on the ri%edge of K following therising edge of K clock used to clock in the write
command (LD and R/W low) and the write address. J 0 xomplete the remaining beat of the burst of two write transfer, the
ECCRAM captures datain on the next rising ed%(;é_( , for atotal of two transfers per address | oad.

<
&

$
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Power-Up Sequence for SigmaDDR-Il ECCRAMs
SigmaDDR-I1 ECCRAMs must be powered-up in a specific sequence in order to avoid undefined operations.

1. After power supplies power-up and clocks (K, K) are stablized, 163,840 cycles are required to set Output Driver
Impedance.

X
2. Thereafter, an additional 65,536 clock cycles are required to lock the DLL after it has been ena!é.‘

3. Begin Read and Write operations. &Q
For more information, read AN1021 SigmaQuad and SigmaDDR Power-Up. §
On-Chip Error Correction Q
SigmaDDR-II ECCRAMsimplement asingle-bit error detection and correction algorit?@necifical ly, aHamming Code) on each

DDR dataword (comprising two 9-bit data bytes) transmitted on each 9-bit data bus@, transmitted on D/Q[8:0], D/Q[17:9], D/
Q[26:18], or D/Q[35:27]). To accomplish this, 5 ECC parity bits (invisibleto the u%), e utilized per every 18 data bits (visibleto

the user). (\)

)
The ECC agorithm neither corrects nor detects multi-bit errors. However, CCRAMs are architected in such away that a
single SER event very rarely causes a multi-bit error across any given "tr tted data unit", where a "transmitted data unit”

represents the data transmitted as the result of a single read or write operaifon to a particular address. The extreme rarity of multi-
bit errors resultsin the SER mentioned previously (i.e., <0.002 FITY easured at sealevel.)

Not only does the on-chip ECC significantly improve SER perfor . but it also frees up the entire memory array for data
storage. Very often SRAM applications allocate 1/9th of the mephiery array (i.e., one "error bit" per eight "data bits", in any 9-bit
"data byte") for error detection (either simple parity error det%:, or system-level ECC error detection and correction). Such
error-bit allocation is unnecessary with ECCRAMs the entir; ory array can be utilized for data storage, effectively providing
12.5% greater storage capacity compared to SRAMSs of theéme density not equipped with on-chip ECC.

<
Output Register Control

SigmaDDR-I1 ECCRAM s offer two mechanisms f ntrolling the output data registers. Typically, control is handled by the
Output Register Clock inputs, C and C. The Out egister 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 inguig Fetied high, the RAM revertsto K and K control of the outputs, allowing the RAM
to function as a conventional pipelined r CRAM.

)

$
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Special Functions

Byte Write Control

Byte Write Enable pins are sampled at the same time that Data Inissampled. 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 |ocation undisturbed. Any or al of the Byte Write Enable pins maKk’)e driven High or Low
during the datain sample timesin awrite sequence. )

Each write enable command and write address |oaded 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 |oaded. Any S\t byte may be masked in any

write sequence. Q

Note: If “Half Write” operations (i.e., write operations in which a BWn pin is asserted for m' half of a DDR write data transfer
on the associated 9-hit data bus, causing only 9 hits of the 18-bit DDR data word to be wrigden) are initiated, the on-chip ECC will
be disabled for aslong asthe SRAM remains powered up thereafter. This must be done se ECC isimplemented across entire

18-hit data words, rather than across individual 9-bit data bytes. Q
. O
Byte Write Truth Table éﬂ
[ )
The truth table below applies to write operations to Address"m", where A 'm" isthe 18-bit memory location comprising the

2 beats of DDR write data associated with each BWn pin in agiven clock chle.

BWn Input Data Byte n Q
K ) K R ‘%\QO Operation Result
(Beat 1) (Beat 2) (Beat 1) (Beat 2) 4)
0 0 DO D1 @ Full Write DO and D1 written to Address m
A

0 1 DO X oﬁ Half Write Only DO written to Address m

1 0 X S Half Write Only D1 written to Address m

1 1 X *XY Abort Address m unchanged
Notes:
1. BWOis associated with Input Data Byte D[8:
2. BW1is associated with Input Data Byte D[1 ¢4
3. BW2is associated with Input Data Byte DEZ818] (in x36 only).
4. BW3is associated with Input Data ByteQBS 27] (in x36 only).
5. ECC s disabled if a “Half Write" ope §h is initiated.

O
)
&
L
<

e =
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FLXDrive-Il Output Driver Impedance Control

HSTL 1/0 SigmaDDR-I1 ECCRAMs are supplied with programmable impedance output drivers. The ZQ pin must be connected to
Vg viaan externa resistor, RQ, to alow the ECCRAM 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 275Q. Periodic readjustment of the output driver impedance is necessary as the impgdance is affected by
driftsin supply voltage and temperature. The ECCRAM’s output impedance circuitry compensates for dig€t®in supply voltage and

temperature. A clock cycle counter periodically triggers an impedance evaluation, resets and counts . Each impedance
evaluation may move the output driver impedance level one step at atime towards the optimum lev e output driver is
implemented with discrete binary weighted impedance steps. &Q
Common /O SigmaDDR-II ECCRAM Truth Table §
&
_ _ DQ N
Kn LD RIW — - Operation
A+0 '@4 1
Q>
N4
T 1 X Hi-Z QQ Hi-Z Deselect
R
T 0 0 D@Kps1 QV D@Ks1 Write
Q@Kpey / Q@Kpe2
T 0 1 o or Read
Fo | =
Note: Q
Q is controlled by K clocks if C clocks are not used. Q
)
Byte Write Clock Truth Table '3
— — O :
BW BW ?:\ Current Operation D D
— A\~ —
K1 K1 ¥ K1 K1 K1
(tn+ 1) (tn + 130) Q (tn) (tn+ 1) (tn + 130)
Q)
Write
T T & Dx stored if BWn = 0 in both data transfers b1 b2
T F O ___Wite D1 X
QGD Dx stored if BWn = 0 in 1st data transfer only
N Write
F ;To Dx stored if BWn = 0 in 2nd data transfer only X b2
M Write Abort
rite Abor
F F No Dx stored in either data transfer X X
Notes:
1. "1"=input “high”; “0" = input “low"; “X” = input “don’t care”; “T" = input “true”; “F" = input “false”.
2. If one or more BWn =0, then BW =“T", else BW = "F".
e =
Rev: 1.02 1/2013 8/29 © 2011, GSI Technology
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GS8672T18/36BE-400/333/300/250/200

x36 Byte Write Enable (BWn) Truth Table

BWO BW1 BW2 BW3 D0-D8 D9-D17 D18-D26 D27-D35
1 1 1 1 Don't Care Don't Care Don't Care Don't Care
0 1 1 1 Data In Don't Care Don't Care é‘ Don't Care
1 0 1 1 Don't Care Data In Don't Ca’r‘ Don't Care
0 0 1 1 Data In Data In Don't h’ Don't Care
1 1 0 1 Don't Care Don't Care ﬁ Don't Care
0 1 0 1 Data In Don't Care &ta In Don't Care
1 0 0 1 Don't Care Data In !§ Data In Don't Care
0 0 0 1 Data In Data In L\\Y Data In Don't Care
1 1 1 0 Don't Care Don't Care ts* Don't Care Data In
0 1 1 0 Data In Don't Care QQV Don't Care Data In
1 0 1 0 Don't Care Dat .\"J Don't Care Data In
0 0 1 0 Data In Dat? Don't Care Data In
1 1 0 0 Don't Care N(t(:are Data In Data In
0 1 0 0 Data In '\@"’t Care Data In Data In
1 0 0 0 Don't Care %Y Data In Data In Data In
0 0 0 0 Data In Data In Data In Data In

x18 Byte Write Enable (BWn) Truth Table

&

BWO BW1 &\/ D0-D8 D9-D17
1 1 ko Don't Care Don't Care
0 1 b Data In Don't Care
1 0 8‘) Don't Care Data In
0 0 Q Data In Data In
&
Qo
&
LY
=S
L —— e —
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Absolute Maximum Ratings
(All voltages reference to Vgg)

Symbol Description Value Unit
Vop Voltage on Vpp Pins -05t02.4 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 +0.5 (< Z&\Dmax.) Y,
Vi Voltage on Other Input Pins -0.5t0 Vppg +0,5 (S¥4 V max.) v
In Input Current on Any Pin + mA dc
lout Output Current on Any 1/O Pin ‘{\Qloo mA dc
T; Maximum Junction Temperature '\? 125 oc
Ts1g Storage Temperature @ -55t0 125 oc

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

reliability of this component.

Recommended Operating Conditions . QS
e
Power Supplies Q
Parameter Symbi% Min. Typ. Max. Unit
Supply Voltage 9] 17 18 19 v
I/O Supply Voltage . %DQ 14 — Vop \Y
Reference Voltage @ Vier Vppgl2 - 0.05 _ Vopol2 +0.05 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 &Y Symbol Min. Typ. Max. Unit
Junction Temperature (\)
T o
(Commercial Range VersQ&‘f J 0 25 8 ¢
Junction Tempe? T _ o
(Industrial Range %si ns)* J 40 25 100 ¢
Note:
* The part numbers ustrial Temperature Range versions end with the character “I". Unless otherwise noted, all performance specifications

quoted are evaluated for worst case in the temperature range marked on the device.

— — =
© 2011, GSI Technology
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Thermal Impedance

GS8672T18/36BE-400/333/300/250/200

Package Test PCB 0 JA (C°IW) 0 JA (C°/W) 0 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 15.25 12.38 11.41 @ 1.31
Notes: \

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.

4
1. Thermal Impedance data is based on a number of of samples from mulitple lots and should be viewed a@pwal number.

@Oised that a good thermal path to

>

&
HSTL I/0 DC Input Characteristics @
Parameter Symbol Min SV Max Units Notes
DC Input Logic High Vi (de) VRer + 0..1 () Vopg + 0.3V v 1
DC Input Logic Low V) (de) _o,@‘ Vree - 0.1 v 1

Notes: /

1. Compatible with both 1.8 V and 1.5 V I/O drivers.

2. These are DC test criteria. DC design criteria is Vggg = 50 mV. The A@N”_ levels are defined separately for measuring timing
parameters. K

3. V. (Min) DC =-0.3 V, V| (Min) AC = -1.5 V (pulse width < 3 ns @%

4, V|H (MaX) DC= VDDQ +0.3 V, V|H(MaX) AC = VDDQ +0.85 V@e width< 3 nS).

Q

‘%:b ol

HSTL I/0 AC Input Characteristics

Parameter Min Max Units Notes
AC Input Logic High Q‘ Vi (ac) Vger +0.2 — v 23
AC Input Logic Low > VL (ac) — Vgep - 0.2 vV 23
Vrer Peak-to-Peak AC Voltage é@ VRer (ac) — 5% Vger (DC) % 1
Notes: ﬁ
1. The peak-to-peak AC component su posed on Vrgr may not exceed 5% of the DC component of Vger
2. To guarantee AC characteristics, V& , Trise, and Tfall of inputs and clocks must be within 10% of each other.
3. For devices supplied with HSTL@mput buffers. Compatible with both 1.8 V and 1.5 V I/O drivers.
O
é.a
Capacitance %
(Tp=25°C,f=1 MHZNpp =18 V)
<O — :
Par@er Symbol Test conditions Typ. Max. Unit
Input Capacitance Cin ViN=0V 4 5 pF
Output Capacitance Cout Vour=0V 45 55 pF

Note:
This parameter is sample tested.

© 2011, GSI Technology
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AC Test Conditions
Parameter Conditions
Input high level 125V
Input low level 0.25V % .
Max. input slew rate 2 V/n,&()v
Input reference level @J’
Output reference level _ @Q/Z
Note: M

Test conditions as specified with output loading as shown unless otherwise noted. §
&
AC Test Load Diagram QD
1N

RQE 250 © (HSTL 1/0)
=0.

sV
50Q Q
VT = VDDQ/2 /

Input and Output Leakage Characteristics é\éﬁ
o

Parameter Symbol Q‘U Test Conditions Min. Max

Input Leakage Current | A Vi = V _
(except mode pins) I é\ n=010Vop 2 UA 2UA
Doff I @ V=010 Vpp ~100 uA 2UA

’ Output Disable,

Output Leakage Current Ké Vour =010 Vppg -2 UA 2UA

*Assuming stable conditions, the RAM can achieve optimum impedance within 1024 cycles.

e e —
Rev: 1.02 1/2013 12129 © 2011, GSI Technology
Specifications cited are subject to change without notice. For latest documentation see http:/www.gsitechnology.com.



@‘Eﬂl nn va GS8672T18/36BE-400/333/300/250/200

Programmable Impedance HSTL Output Driver DC Electrical Characteristics

Parameter Symbol Min. Max. Units Notes
Output High Voltage VoH1 Vppg2 - 0.12 Vppg/2 + 0.12 v 1
Output Low Voltage Vor1 Vopgl2 - 0.12 Vopgl2 + (g‘ v 2
Output High Voltage V Vppo = 0.2 vV v 3,4
put Hig g OH2 DDQ i@
Output Low Voltage VoLz Vss Qo 2 % 3,5
Output Driver Impedance Rout (RQ/5)*0.88 &Q/S) *1.12 Q 6,7
A
Notes: . &'
1. lOH = (VDDQ/Z) / (RQ/S) +-15% @ VOH = VDDQ/2 (for: 175Q < RQ < 2759) Q
2. loL=(Vppgl2) / (RQI5) +/- 15% @ Vg = Vppg/2 (for: 175Q < RQ < 275Q). Q
3. 0Q<RQ<oQ QQ
4, IOH =-1.0mA ° %
5. lo.=10mA Q\
6. Parameter applies when 175Q < RQ < 275Q
7 Tested at VOUT = VDDQ *0.2 and VDDQ *0.8 /

QO
&
LY
<
e e —
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AC Electrical Characteristics

-400 -333 -300 -250 -200 o |9
Parameter Symbol - - - - - €| B
Min Max Min Max Min Max Min ‘ Max Min ‘ Max | = | 2
Clock
K, K Clock Cycle Time teHKH i
C, C Clock Cycle Time tonen 25 8.4 3.0 8.4 3.3 8.4 4.0 8.4 ‘U\'O 8.4 ns
: =
tKC Variable tkevar — 0.2 — 0.2 — 0.2 — % — 0.2 ns | 6
K, K Clock High Pulse Width e 4 O
C, C Clock High Pulse Width temoL L0 - 12 R I U A
K, K Clock Low Pulse Width tLkH %
C, C Clock Low Pulse Width T I i I A o B T i B i B
- _ =]
!
KtoK High KRR g0 | — | s | — | 149 | QN 18 | — | 22 | — | s
Cto C High tcHeH Q
¥ ; t
KtoK High Kkt 10 S I N IRV N 2 T I P I
CtoC H|gh tEHCH pa
K, K Clock High to C, C Clock High tHCH 0 11 0 11 .@' 11 0 11 0 11 | ns
v {5}
DLL Lock Time ticlock | 65536 — 65,536 ) 36 - 65536 | — | 65536 | — EN
y
K Static to DLL reset tkCReset 30 — 30 — / 30 — 30 — 30 — ns
Output Times Aé
K, KCIock High to Data Output Valid oy N 045 N .@45 . 045 . 045 N 045 ns 4
C, C Clock High to Data Output Valid teHov ' ' ' ' '
- N
K, K Clock High to Data Output Hold teHox 9
C, C Clock High to Data Output Hold teHoX 045 - 4 - 045 - 04— 045 - ns | 4
- : ‘ Ay
K, K Clock High to Echo Clock Valid KHCQV
C, C Clock High to Echo Clock Valid ooy | 0% i B i R e T e
K, KCIock High to Echo Clock Hold tkHeQx
C, C Clock High to Echo Clock Hold teHeox ~045 &\ 045 o 045 o 04— ~045 - ns
p— hd
CQ, CQ High Output Valid tcQHov —h, 0.25 — 0.25 — 0.27 — 0.30 — 035 | ns | 8
CQ, CQ High Output Hold tcQHOX s@ — -0.25 — -0.27 — 030 | — -0.35 — ns | 8
for
CQ Phase Distortion CQHCQH ‘Qo.g - 1.10 - 124 - 155 | — | 195 | — | ns
teaHooy &)
Y
K Clock High to Data Output High-Z I _ _ _ _ _
C Clock High to Data Output High-Z 045 045 045 045 045 ns 4
K Clock High to Data Output Low-Z QHQX].
C Clock High to Data Output Low-Z thHQXl 045 o 045 o 045 o 045 - 045 - ns | 4
Setup Times ?
Address Input Setup Time N tAVKH 0.4 — 0.4 — 0.4 — 0.5 — 0.6 — ns 1
V.. X
Control Input Setup Time M) tvkH 0.4 — 0.4 — 0.4 — 0.5 — 0.6 — ns 2
Control Input Setup Time Y
pheddidy t _ _ _ _ _
BWX) IVKH 0.28 0.28 0.3 0.35 0.4 ns 3
Data Input Setup Time tDVKH 0.28 — 0.28 — 0.3 — 0.35 — 0.4 — ns
L — — e ——
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AC Electrical Characteristics

-400 -333 -300 -250 -200 %) Q
Parameter Symbol - - - - - € | B8
Min Max Min Max Min Max Min ‘ Max Min ‘ Max | = | Z
Hold Times
Address Input Hold Time tkHAX 0.4 — 0.4 — 0.4 — 0.5 — 0.6 — ns 1
Control Input Hold Time (R/W, LD) tkHix 0.4 — 0.4 — 0.4 — 05 — &.6 — ns | 2
Control Input Setup Time Ny
ey t _ _ _ —_
W) IVKH 0.28 0.28 03 035 & 0.4 ns | 3
N
Data Input Hold Time tkHDX 0.28 — 0.28 — 0.3 — 0.35 Q 0.4 — ns
Notes: Q
1. All Address inputs must meet the specified setup and hold times for all latching clock edges.
2. Control signals are LD, R/W. _ b
3. Control signals are BWO, BW1, and (BW2, BW3 for x36). @
4. IfC, Care tied high, K, K become the references for C, C timing parameters Q
5. Clock phase jitter is the variance from clock rising edge to the next expected clock rising edge. ° Q
6.  Vpp slew rate must be less than 0.1 V DC per 50 ns for DLL lock retention. DLL lock time begins once Vpp angiMeut clock are stable.
.@
o&
e e —
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Read D

Write C

|<.

N/ 7 M N Y —a
aB

Read B

| KHnkH

KLKH

N

Read A

| KHKL

—>

C and C Controlled Read First Timing Diagram

»| [®AkH
> |<-|<HA><
\

NOP
[ ——KHKH

N
Address 0{)

LD
RIW
BWx
C
C
DQ

@ A __ T\

L — — e ——
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[ <@-DVKH

Read D

\
—/

p
D

Write C

N\

|<.

N/ N N N/ N N
&b -,
v uy A uw uww

Read B

| KHnkH

KLKH

-

>
KHAX

Read A

P KHKL

—>

K and K Controlled Read First Timing Diagram

>
->| [ AVKH

NOP
[ ——KHKH

N

%

A

04)0

Address
Ll
W
BWx
DQ1
cQ
C
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JTAG Port Operation

Overview
The JTAG Port on this RAM operates in amanner that is compliant with IEEE Standard 1149.1-1990, a serial boundary scan
interface standard (commonly referred to as JTAG). The JTAG Port input interface levels scale with Vpp. The JTAG output

drivers are powered by Vpp. X

)

Disabling the JTAG Port

It is possible to use this device without utilizing the JTAG port. The port isreset at power-up and wi@ai n inactive unless
clocked. TCK, TDI, and TMS are designed with internal pull-up circuits.To assure normal operati f the RAM with the JTAG
Port unused, TCK, TDI, and TMS may be |eft floating or tied to either Vpp or Vgg. TDO sho%ﬁeleft unconnected.

JTAG Pin Descriptions b
Q)
Pin Pin Name I/0 Description‘ts
Y

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

™S Test Mode Select n The TMS input is sampled on the rising edge of TC Is is the command input for the TAP controller state
machine. An undriven TMS input will produce the e result as a logic one input level.
The TDI input is sampled on the rising edge 0 Th|s is the input side of the serial registers placed
between TDI and TDO. The register placed tween TDI and TDO is determined by the state of the TAP

TDI Test Data In In | Controller state machine and the instructige that is currently loaded in the TAP Instruction Register (refer to
the TAP Controller State Diagram). A Iven TDI pin will produce the same result as a logic one input
level. ‘\

-

D0 Test Data Out Out Output that is active dependin e state of the TAP state machine. Output changes in response to the

falling edge of TCK. This is t@put side of the serial registers placed between TDI and TDO.
Note:

This device does not have a TRST (TAP Reset) pin. TRST ig agtjonal in IEEE 1149.1. The Test-Logic-Reset state is entered while TMS is
held high for five rising edges of TCK. The TAP Controller%@ reset automaticly at power-up.

JTAG Port Registers ;&

Overview Q

The various JTAG registers, referedtoas T cess Port or TAP Registers, are selected (one at atime) viathe sequences of 1s
and Os applied to TMS as TCK is strobed. of the TAP Registersis a serial shift register that captures serial input data on the

rising edge of TCK and pushes serial dat@t onthenext falling edge of TCK. When aregister is selected, it is placed between the
TDI and TDO pins. Q

Instruction Register &

The Instruction Register holdsth ructions that are executed by the TAP controller when it is moved into the Run, Test/Idle, or
the various data register states. IQ¥ructions are 3 bits long. The Instruction Register can be loaded when it is placed between the
TDI and TDO pins. The Instru®bn Register is automatically preloaded with the IDCODE instruction at power-up or whenever the
controller isplaced in T Ic-Reset state.

Bypass Register
The Bypass Registerig@¥single bit register that can be placed between TDI and TDO. It allows serial test datato be passed through
the RAM’s JTAG%to another device in the scan chain with as little delay as possible.

Boundary Scan Register

The Boundary Scan Register is acollection of flip flopsthat can be preset by the logic level found on the RAM’ sinput or 1/O pins.
Theflip flops are then daisy chained together so the levels found can be shifted serially out of the JTAG Port’s TDO pin. The
Boundary Scan Register also includes a number of place holder flip flops (always set to alogic 1). The relationship between the
device pins and the bitsin the Boundary Scan Register is described in the Scan Order Table following. The Boundary Scan

e R —
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— — R —.
Register, under the control of the TAP Controller, is loaded with the contents of the RAMs I/O ring when the controller isin
Capture-DR state and then is placed between the TDI and TDO pins when the controller is moved to Shift-DR state. SAMPLE-Z,
SAMPLE/PRELOAD and EXTEST instructions can be used to activate the Boundary Scan Register.

JTAG TAP Block Diagram

Bypass Register é

\
2]1]0 /:
Instruction Register /

TDI TDO

ID Code Reg|ster K %

—[31[30[29] - I\\lsﬂ AR
éfol Signals

T@cess Port (TAP) Controller

Identification (ID) Register b

The ID Register isa 32-bit register that is @ied with adevice and vendor specific 32-bit code when the controller isput in
Capture-DR state with the IDCODE co d loaded in the Instruction Register. The code is loaded from a 32-bit on-chip ROM.
It describes various attributes of the asindicated below. The register is then placed between the TDI and TDO pins when the
controller is moved into Shift-DR st it 0intheregister isthe LSB and the first to reach TDO when shifting begins.

TMS—»

TCK—3

ID Register Contents Q

("9}

< >

L Z

X GSI Technology §

\) Not Used JEDEC Vendor 9

% ID Code =

@

[a

Bit# | 31(30(29|28|27|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| O
XXX X X]|X[X[X]|X]|X[X[X|X[|X]|X[X|X]|X|X[X[|]0]0]0|1]1|0]|21]|1|0|01] 1
e — — =
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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, %ﬂ 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 ou% 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. <

N

JTAG Tap Controller State Diagrams

C( Test Logic Reset ><
1 0

§
&

Q
N Crasseor T
b 1 0 1 0
2
i

R
Q Exi2 DR )5 Exi2 IR )5
Q

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

R
& 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.

Rev: 1.02 1/2013 23/29 © 2011, GSI Technology
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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
till determined by itsinput pins. o
S

Typically, the Boundary Scan Register isloaded with the desired pattern of dat@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 1/O pins, as well 25 the default values at Scan Register locations not asso-
ciated with apin, 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 Ic;ﬁhnto 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 conS between TDI and TDO when the TAP controller is moved to the Shift-DR

state. b@
&

$

QQ
&
L
<
e R —
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JTAG TAP Instruction Set Summary

Instruction Code Description Notes
EXTEST 000 Places the Boundary Scan Register between TDI and TDO. 1
IDCODE 001 Preloads ID Register and places it between TDI and TDO. e\’ 1,2

N
: Captures I/0 ring contents. Places the Boundary Scan Register between TRI TDO.
SAMPLE-2 010 Forces all RAM output drivers to High-Z except CQ. b !
GSl 011 GSl private instruction. &v 1
SAMPLE/PRELOAD 100 Captures I/0 ring contents. Places the Boundary Scan Register b%w'gﬁ TDI and TDO. 1
GSI 101 GSl private instruction. A@ 1
GSl 110 GSl private instruction. § 1
Y
BYPASS 11 Places Bypass Register between T@d TDO. 1
N4
Notes: N\)
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 statG@
JTAG Port Recommended Operating Conditions and DC .C@cteristics
~4 _ _
Parameter r%ymbol Min. Max. Unit | Notes
Test Port Input Low Voltage § Vi -0.3 0.3*Vpp v 1
Test Port Input High Voltage 5 Ving 0.7*Vpp Vpp +0.3 v 1
A,
TMS, TCK and TDI Input Leakage Current AN liNHI -300 1 UA 2
TMS, TCK and TDI Input Leakage Curre té N -1 100 uA 3
TDO Output Leakage Current b loLs -1 1 UA 4
Test Port Output High Voltag Vons Vpp—0.2 — v 5,6
Test Port Output Low Vﬁ VoL — 0.2 v 57
N
Test Port Output C@High Vonic Vpp—0.1 — v 5,8
Test Port om;@os Low VoLic — 0.1 v 5,9
Notes: o
1. Input Underfovershoot vglt&&e must be —1 V < Vi < Vpp, +1 V not to exceed 2.4 V maximum, with a pulse width not to exceed 20% tTKC.
2. Vi< ViN<Vom
3. 0VSVpsEVL Q
4. Output Disable%, =0to Vppp
5. The TDO output driver is served by the Vpp supply.
6. IOHJ =—2mA
8. lonic=-100 uA
9. IOLJC =+100 uA
e — — =
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Specifications cited are subject to change without notice. For latest documentation see http:/www.gsitechnology.com.



@zwnnmcu

GS8672T18/36BE-400/333/300/250/200

JTAG Port AC Test Conditions

Parameter Conditions
Input high level Vpp-02V
Input low level 02V
Input slew rate 1Vins

Input reference level Vpp/2
Output reference level Vpp/2

Notes:
1. Include scope and jig capacitance.

2. Test conditions as shown unless otherwise noted.

JTAG Port Timing Di

TDI

JTAG Port AC Test Load

TDO

* D'sﬁ%d Test Jig Capacitance

&
S
N
S

g'%
g <_tTH I«
Parallel SRAM input
)
&
&)

JTAG Port AC Electrical Charac@stics
Q-

Parameter mbol Min Max Unit

TCK Cycle Time : tTKC 50 — ns

TCK Low to TDO Va& tTKQ — 20 ns

TCK High PuIse)l\@ tTKH 20 — ns

TCK Low Puls@jth tTKL 20 — ns

TDI & TMS Set Up Time tTS 10 — ns

TDI & TMS Hold Time tTH 10 — ns
L e = =
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Package Dimensions—165-Bump FPBGA (Package E)
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*loozoicta |
| 20.40~0.60 (165x I
v 123456782910 1 11109%7@54321
A | i @OOOOiOOO(@QA
B ‘ 00090000000 |B
c ocodoodoaqg o |c
D ' O0000000YOO |D
E | l——eoooo obvooo E
F ‘ B¥l o0000 00O |F
G 9 00000 O00O0 |G
T N 7R ;_@9 © 6-6-0-0—| H-
J ' = —® O 00000 |J
K ‘ 00 00000 |K
L oo.ceocpooooo L
M | OQN000Q000000 |M
N ! o O0OQO0O0O0O0 |N
P ‘ 0000QO0000O0 |P
R ! 00098909009 |R
| o
i |Jﬂ -& PREN
=) Ly
| Q
Q < [10.0] >
é ¢ 15:00——>
Q B4 15+0.0
+§ e [S[0.204]
]

| v B,

QO
&
LY
<
e e —
Rev: 1.02 1/2013 27129 © 2011, GSI Technology

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



@Lwnnmcv

Ordering Information—GSI SigmaDDR-Il ECCRAM

GS8672T18/36BE-400/333/300/250/200

Org Part Number! Type Package ?,\ai;j Ty
4M x 18 GS8672T18BE-400 SigmaDDR-Il ECCRAM 165-bump BGA \' 400 C
4M x 18 GS8672T18BE-333 SigmaDDR-Il ECCRAM 165-bump BGA \Q 333 C
4AM x 18 GS8672T18BE-300 SigmaDDR-Il ECCRAM 165-bump BG@' 300 C
4AM x 18 GS8672T18BE-250 SigmaDDR-Il ECCRAM 165-bumﬁ@ 250 C
4M x 18 GS8672T18BE-200 SigmaDDR-Il ECCRAM 165-bu&gA 200 C
4M x 18 GS8672T18BE-400I SigmaDDR-Il ECCRAM 165% BGA 400 |
4M x 18 GS8672T18BE-333I SigmaDDR-Il ECCRAM i@‘)ﬁmp BGA 333 |
4M x 18 GS8672T18BE-300I SigmaDDR-Il ECCRAM §S-bump BGA 300 |
4AMx 18 GS8672T18BE-250I SigmaDDR-Il ECCRAM ‘Q 165-bump BGA 250 |
4AMx 18 GS8672T18BE-200I SigmaDDR-Il ECCRAM Agv 165-bump BGA 200 |
2M x 36 GS8672T36BE-400 SigmaDDR-Il ECCRAM .\Q 165-bump BGA 400 C
2M x 36 GS8672T36BE-333 SigmaDDR-Il ECCRAM /Q 165-bump BGA 333 C
2M x 36 GS8672T36BE-300 SigmaDDR-Il ECCRAM '\/ 165-bump BGA 300 C
2M x 36 GS8672T36BE-250 SigmaDDR-II ECCRAMQ}Y 165-bump BGA 250 C
2M x 36 GS8672T36BE-200 SigmaDDR-|I ECCW‘, 165-bump BGA 200 C
2M x 36 GS8672T36BE-400I SigmaDDR-|I ‘A'M 165-bump BGA 400 |
2M x 36 GS8672T36BE-333lI SigmaDDR-Iﬁ:CRAM 165-bump BGA 333 |
2M x 36 GS8672T36BE-300I Sigmal @‘ECCRAM 165-bump BGA 300 |
2M x 36 GS8672T36BE-2501 Sigmg%ll ECCRAM 165-bump BGA 250 I
2M x 36 GS8672T36BE-200I i@ DR-Il ECCRAM 165-bump BGA 200 I
AM x 18 GS8672T18BGE-400 Ni maDDR-Il ECCRAM RoHS-compliant 165-bump BGA 400 C
4AM x 18 GS8672T18BGE-333 @‘SigmaDDR-II ECCRAM RoHS-compliant 165-bump BGA 333 C
4M x 18 GS8672T18BGE-300 Qv SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 300 C
4M x 18 GS8672T18BGE-250 4 SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 250 C
4M x 18 GSSG?ZTlSBGE-ZO‘hv SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 200 C
4M x 18 GS8672T18BGE-@v SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 400 I
4AMx 18 G88672T18Bé£3l SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 333 |
4AM x 18 G886727%vE-300I SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 300 |
4Mx 18 GSE}G@BBGE-ZSOI SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 250 |
4Mx 18 G@;MSBGE-ZOOI SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 200 |
2M x 36 GSBf’372TSGBGE-4OO SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 400
2M x 36 GS8672T36BGE-333 SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 333 C

Notes:

1. For Tape and Reel add the character “T” to the end of the part number. Example: GS8672T36BE-300T.

2. C=Commercial Temperature Range. | = Industrial Temperature Range.
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Ordering Information—GSI SigmaDDR-Il ECCRAM

Speed
1 2
Org Part Number Type Package (MH2) T

2M x 36 GS8672T36BGE-300 SigmaDDR-Il ECCRAM RoHS-compliant 165-bump BGA 300 C

2M x 36 GS8672T36BGE-250 SigmaDDR-Il ECCRAM RoHS-compliant 165-bump B% 250 C

2M x 36 GS8672T36BGE-200 SigmaDDR-Il ECCRAM RoHS-compliant 165-bum@\ 200 C

2M x 36 GS8672T36BGE-400I SigmaDDR-Il ECCRAM RoHS-compliant 165-?@3GA 400 |

2M x 36 GS8672T36BGE-333lI SigmaDDR-Il ECCRAM RoHS-compIian@p BGA 333 |

2M x 36 (GS8672T36BGE-300I SigmaDDR-Il ECCRAM RoHS-complignt 188-bump BGA 300 |

2M x 36 GS8672T36BGE-250I SigmaDDR-Il ECCRAM RoHS-com;&lGS-bump BGA 250 |

2M x 36 GS8672T36BGE-200I SigmaDDR-Il ECCRAM RoHS-u@am 165-bump BGA 200 |
Notes: N
1. For Tape and Reel add the character “T" to the end of the part number. Example: 688@3685300?
2. C=Commercial Temperature Range. | = Industrial Temperature Range. (\)

¢
.\@
GSI SigmaDDR-Il ECCRAM Revision History Q
//
File Name Types of Changes Q Revisions
Format or Content Q,,
° . V4
GS8672TxxB._rl @GJ « Creation of new datasheet
Q + Added Operating Currents data
GS8672TxxB_r1 01 Conteu@ * (Revl.0la: Editorial updates)
%4) * (Rev1.01b: Corrected 165 thermal numbers)
+ Added 400 MHz speed hin
GS8672Tx_r1_02 ngntent + Updated to reflect MP status
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