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36Mb SigmaQuad-I|

250 MHz-167 MHz

165-Bump BGA
Commercial Temp 1.8V Vpp
Industrial Temp Burst of 4 SRAM 1.8Vand 1.5V /0

Features

 Simultaneous Read and Write SigmaQuad™ Interface

» JEDEC-standard pinout and package

* Dua Double Data Rate interface

* Byte Write (x36, x18, and x9) and Nybble Write (x8) function
* Burst of 4 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 pin for programmable output drive strength

* |[EEE 1149.1 JTAG-compliant Boundary Scan

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

* Pin-compatible with 9Mb, 18Mb, 72Mb and 144Mb devices

SigmaQuad™ Family Overview

The GS8342D08/09/18/36AE are built in compliance with the
SigmaQuad-11 SRAM pinout standard for Separate 1/0
synchronous SRAMSs. They are 37,748,736-bit (36Mb)
SRAMSs. The GS8342D08/18/36AE SigmaQuad SRAMs ar
just one element in afamily of low power, low voltage HST
I/0 SRAMs designed to operate at the speeds needed to

Clocking and Addressing Schem{s

The GS8342D08/09/18/36AE SigmaQuiad-11 SRAMs are
synchronous devices. They empl 0 input register clock
inputs, K and K. K and K are inél dent single-ended clock
inputs, not differential inputsg% ingle differential clock input
buffer. The device aso all e user to manipulate the

output register clock quasiindependently with the C and C
clock inputs. Cand C so independent single-ended clock
inputs, not differentigl&gputs. If the C clocks are tied high, the

K clocksare routedQ‘emaI ly to fire the output registers
instead. QY

Each internal_f&d and write operation in a SigmaQuad-11 B4
¥mes wider than the device I/O bus. An input
ultiplexer is used to accumulate incoming data
simultaneously written to the memory array. An

. opriate output drivers as needed. Therefore the address
ycrd of a SigmaQuad-11 B4 RAM is aways two address pins
Q%ess than the advertised index depth (e.g., the 4M x 8 hasa 1M
addressable index).

implement economical high performance networking S.
5\0 Parameter Synopsis
XQ) -250 -200 -167
@H 40ns 5.0ns 6.0ns
qkaQV 0.45ns 0.45 ns 0.50 ns
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1M x 36 SigmaQuad-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 1
A cQ NC NC W BW2 K BW1 R SAy,| NC cQ
&
B Q27 Q18 D18 SA BW3 K BWO SA 1@' Q17 08
C D27 028 D19 Vs SA NC SA vss%,eom Q7 D8
D D28 D20 Q19 Vs Vs Vs Vs v%, Q16 D15 D7
&
E Q29 D29 Q20 Vooo | Vss Vss Vss | Ao | Q15 D6 Q6
>
F Q30 Q21 D21 Vooo | Voo Vs VDDQa Voo D14 QL4 Q5
G D30 D22 Q22 Voo Vop Vs ég? Voo Q13 D13 D5
— N
H Doff VRer Vbpg Vbpg Vo Vpp Vbpg Vbpg VRer 2Q

Vss Q
ya
J D31 Q31 D23 | Voo | Voo \g Voo | Vopo | DI2 Q4 D4
52

K Q32 D32 Q23 | Vppo Voo % Voo Vopg | Q12 D3 Q3
L Q33 Q24 D24 Voo VSQ\J Vss Vss Vopg | DIl Q1L Q2
M D33 Q34 D25 Vss | ng Vss Vss Vss D10 Q1 D2
N D34 D26 Q25 Vss &QSA SA SA Vss Q10 D9 D1
P Q35 D35 Q26 55@ SA C SA SA Q9 DO Qo
R TDO TCK SA . @§A SA c SA SA SA ™S TDI

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

Notes:
1. BWO controls writes to D0:D8; B ontrols writes to D9:D17; BW2 controls writes to D18:D26; BW3 controls writes to D27:D35
2. A2, A3,and A10 are reserved ure use as an address pin for higher density devices. They are not connected to the die on this device.

They may be left floating or @ ated as an MCL pin (Must Connect Low) to assure the site will successfully accomodate a future, higher
density device. These pinspay be marked as Vg, NC, or MCL by some vendors of compatible SRAMs.

Expansion Addresses

N
%o A3 72Mb
A10 144Mb
A2 288Mb

L — =
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2M x 18 SigmaQuad-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11
A cQ NC SA w BW1 K NC R SA X NC cQ
B NC Q9 D9 SA NC K BWO SA @J NC Q8
)
\
C NC NC D10 Vss SA NC SA Vss ALQNC Q7 D8
D NC D11 Q10 Vss Vss Vss Vss Vé NC NC D7
E NC NC QU Vbpo Vss Vss Vss DQ NC D6 Q6
X
F NC Q12 D12 Vbpg Vop Vss Vbp \} Voo NC NC Q5
Mo
~
G NC D13 Q13 Vbpo Vop Vss @ Voo NC NC D5
— >
H Doff VRer Vbpo Vbpg Vbp Vss Q\V DD Vbpo Vbpo VRer 2Q
J NC NC D14 Vbpo Vop Vss/ Vbp Voo NC Q4 D4
&
K NC NC Q14 v v %v \Y v NC D3 Q3
()
DDQ DD N DD DDQ
Q@
L NC Q15 D15 Vbpo VSQ Vss Vss Voo NC NC Q2
M NC NC D16 Vss )@ Vss Vss Vss NC Q1 D2
=%
N NC D17 Q16 Vss N, SA SA SA Vss NC NC D1
[
\
P NC NC Q17 %@ SA C SA SA NC DO Qo
R TDO TCK SA &A SA c SA SA SA TMS TDI
@:15 Bump BGA—15x 17 mm? Body—1 mm Bump Pitch
Notes: &
1. BWO controls writes to D0:D8. B ntrols writes to D9:D17.
2. A2, A7,and A10 are reserved f re use as an address pin for higher density devices. They are not connected to the die on this device.

They may be left floating or ated as an MCL pin (Must Connect Low) to assure the site will successfully accomodate a future, higher
density device. These pin be marked as Vgg, NC, or MCL by some vendors of compatible SRAMSs.

% Expansion Addresses

L
; Q A10 72Mb
A2 144Mb
A7 288Mb
L = — ]
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4M x 9 SigmaQuad-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11
A cQ NC SA w NC K NC R SA SA cQ
B NC NC NC SA NC K BWO SA N&\’ NC Q4
c NC NC NC Vss SA NC SA Vss Gb?cy NC D4
D NC D5 NC Vss Vss Vss Vss VSSQ‘ v NC NC NC
E NC NC Q5 Vooo | Vs Vss Vss @ NC D3 Q3

A

F NC NC NC Vooo | Voo Vss Vop . Q;DQ NC NC NC
G NC D6 Q6 Vooo | Voo Vss v@’ Voo | NC NC NC
H Do VRer Vbpo Vbbg Voo Vss -\G%D Voo Vopg | Vrer 2Q
J NC NC NC Vooo | Voo Vss 7? Voo | Vooo | NC Q2 D2
K NC NC NC | Vopo | Voo Q\%{ Voo | Vopo | NC NC NC
L NC Q7 D7 Vooo | Vs ﬁg%\/ss Vss | Vopg | NC NC Q1
M NC NC NC Vss ‘\g Vss Vss Vss NC NC D1
N NC D8 NC Vss K A SA SA Vss NC NC NC
P NC NC Q8 SAe N SA C SA SA NC DO Q0
R TDO TCK SA &AK SA c SA SA SA T™S TDI

1895 Bump BGA—13 x 15 mm2 Body—1 mm Bump Pitch
Notes: QQ

1. BWO controls writes to D0:D8.

2. A2, A7,and B5 are reserved for f use as an address pin for higher density devices. They are not connected to the die on this device.
They may be left floating or be ed as an MCL pin (Must Connect Low) to assure the site will successfully accomodate a future, higher
density device. These pins &Qbe marked as VSS, NC, or MCL by some vendors of compatible SRAMs.

: %4) Expansion Address
| & A2 72Mb
‘%Q AT | 14amp
B5 288Mb
L — = — ]
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4M x 8 SigmaQuad-Il SRAM—Top View

1 2 3 4 5 6 7 8 9 10 11
A cQ NC SA w NW1 K NC R SA SA cQ
— 2y
B NC NC NC SA NC K NWO SA %’% NC Q3
C NC NC NC Vss SA NC SA Vss &QNC NC D3
D NC D4 NC Vss Vss Vss Vss v% NC NC NC
E NC NC Q4 Voog | Vss Vss Vss §5Q NC D2 Q
F NC NC NC Vooo | Voo Vs Voo % Vong NC NC NC
~Yi
G NC D5 Q5 Vono Voo Vgs @ Vono NC NC NC
— .\‘VQ
H Doff VRer Vbpg Vbpg Vo Vss Q DD Vbpg Vbpg VRer 2Q
J NC NC NC Vooo | Voo Vss / VA Voog NC Q1 D1
&
K NC NC NC Vooo | Voo e Vb Voog NC NC NC
o
L NC Q6 D6 Voo VSQGD Vss Vss | Vooo NC NC Qo
M NC NC NC Vs n Vs Vs Vs NC NC DO
fo 4
o/
N NC D7 NC Vss ASA SA SA Vss NC NC NC
P NC NC Q7 @ SA C SA SA NC NC NC
R TDO | TCK sa | n SA Cc SA SA SA ™S DI

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

Notes: @
1. NWO controls writes to D0:D3. wws writes to D4:D7.

2. A2, A7,and B5 are reserved for, e use as an address pin for higher density devices. They are not connected to the die on this device.
They may be left floating or bedeated as an MCL pin (Must Connect Low) to assure the site will successfully accomodate a future, higher

density device. These pin be marked as Vgg, NC, or MCL by some vendors of compatible SRAMSs.
% Expansion Address
é A2 72Mb
‘% A7 144Mb
B5 288Mb
Rev: 1.07 8/2012 5/35 © 2006, GSI Technology

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



&&mnnwcu

GS8342D08/09/18/36AE-250/200/167

Pin Description Table

Notes:
1. NC = Not Connected to die or al er pin
2. C,C, K, orKcannotbe setto @ voltage.

%0

Symbol Description Type Comments
SA Synchronous Address Inputs Input —
NC No Connect — ‘\, —
R Synchronous Read Input SJ Active Low
w Synchronous Write Input s - Active Low
- (N .
BWO0-BW3 Synchronous Byte Writes Input é xgj;\((itg;g_sogvnly
NWO-NW1 Nybble Write Control Pin Input N Ac):(tévgnl_low
K2 y
K Input Clock IW Active High
K Input Clock '@‘ut Active Low
C Output Clock (‘anut Active High
c Output Clock R > Input Active Low
T™MS Test Mode Select N Input —
TDI Test Data Input /Q Input —
TCK Test Clock Input ~/ Input —
TDO Test Data Output . é}v Output —
NV
Veer HSTL Input Reference Voltage n@ Input —
ZQ Output Impedance Matching @v Input —
Qn Synchronous Data Outp; Output —
Dn Synchronous Datg\h@ts Input —
Dy Disable DLL v@ﬁw Input Active Low
CQ Output E?@?Iock Output —
cQ Oumytﬁé Clock Output —
Vop @r Supply Supply 1.8 V Nominal
Vbpg Iso@)utput Buffer Supply Supply 1.5 or 1.8V Nominal
v
V : —
sS @Wer Supply: Ground Supply

Rev: 1.07 8/2012 6/35
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Background

Separate 1/0 SRAMs, from a system architecture point of view, are attractive in applications where alternating reads and writes are
needed. Therefore, the SigmaQuad-11 SRAM interface and truth table are optimized for alternating reads and writes. Separate |/0O

SRAMs are unpopular in applications where multiple reads or multiple writes are needed because burst read or write transfers from
Separate I/0 SRAMSs can cut the RAM’ s bandwidth in half.

X

_ &
SigmaQuad-1l B4 SRAM DDR Read Q
The status of the Address Input, W, and R pins are sampled by the rising edges of K. W and R high % chip disable. A low on
the Read Enable-bar pin, R, begins aread cycle. R is always ignored if the previous command lo was aread command. Data
can be clocked out after the next rising edge of K with arising edge of C (or by K if Cand C %{; high), after the following
rising edge of K with arising edge of C (or by K if C and C are tied high), after the next risi e of K with arising edge of C,
and after the following rising edge of K with arising edge of C. Clocking in a high on the @Enablebar pin, R, begins aread

port deselect cycle. Q
SigmaQuad-Il B4 Double Data Rate SRAM Read First @
Read A NOP Read B Write C ead D Write E NOP

Rev: 1.07 8/2012 7135 © 2006, GSI Technology
Specifications cited are subject to change without notice. For latest documentation see http:/www.gsitechnology.com.
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SigmaQuad-Il B4 SRAM DDR Write

The status of the Address Input, W, and R pins are sampled by the rising edges of K. W and R high causes chip disable. A low on
the Write Enable-bar pin, W, and a high on the Read Enable-bar pin, R, begins awrite cycle. W is always ignored if the previous
command was awrite command. Datais clocked in by the next rising edge of K, therising edge of K after that, the next rising edge
of K, and finally by the next rising edge of K. and by the rising edge of the K that follows.

SigmaQuad-Il B4 Double Data Rate SRAM Write First é
Write A NOP Read B Write C Read D @ NOP
q
K ) oy /O
% /I b — M/
Address CB D B. E
) _

QA
O @IS

BWix l | | | | l | |E| || |
D c ( c+1) c+  C+3) E ( E+1)
/N
N T T
9 mBﬁl mB+2 mB+3 m D mDﬂ_ D+2
Q
YT b 7 7
@ \_ 4 T\_4 T\ _Z \__ 4 T\_ 4 T\ _4 T\ _Z4 1
&
>
)
&
&
S
&
<~
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Power-Up Sequence for SigmaQuad-Il SRAMs

SigmaQuad-11 SRAMs must be powered-up in a specific sequence in order to avoid undefined operations.
Power-Up Sequence
1. Power-up and maintain Doff at low state.

la Apply Vpp.

1b. Apply Vppg- X

1c. Apply Vrer (may aso be applied at the sametime as Vppg)- Q
1. After power is achieved and clocks (K, K, C, C) are stablized, change Doff to high. §

KN

1. An additional 1024 clock cycles are required to lock the DLL after it has been enabled

Note:

The DLL may be reset by driving the Doff pin low or by stopping the K clocks for at least 30 ns. 1024 cyle K clocks are always required to re-

lock the DLL after reset. b

)
DLL Constraints Q

* TheDLL synchronizesto either K or C clock. These clocks should have low phasesif® (t cvar )-

* The DLL cannot operate at a frequency lower than that specified by the tx gy m m specification for the desired operating clock
frequency.

« If theincoming clock is not stablized when DLL is enabled, the DLL may Ioc@the wrong frequency and cause undefined errors or
failures during the initial stage. °

S
Special Functions /Q

Byte Write and Nybble Write Control
Byte Write Enable pins are sampled at the sasmetimethat Datalnis led. A high on the Byte Write Enable pin associated with

aparticular byte (e.g., BWO controls DO-D8 inputs) will inhibit t age of that particular byte, leaving whatever data may be
stored at the current address at that byte location undisturbed. A r all of the Byte Write Enable pins may be driven high or low
during the datain sample timesin awrite sequence. Q

Each write enable command and write address loaded into& RAM provides the base address for a 4 beat data transfer. The x18
version of the RAM, for example, may write 72 bitsin iation with each address |oaded. Any 9-bit byte may be masked in any
write sequence.

Nybble Write (4-hit) control isimplemented on %?Sﬁi t-wide version of the device. For the x8 version of the device, “Nybble

Write Enable” and “NBx” may be substituted'& the discussion above.

2
&

$

QO
&
L
=
L — — ]
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Example x18 RAM Write Sequence using Byte Write Enables

Data In Sample Time BWO BW1 D0-D8 D9-D17
Beat 1 0 1 Data In Don't Care
Beat 2 1 0 Don't Care é Data In
Beat 3 0 0 Data In \Q Data In
Beat 4 1 0 Don't Care Ge Data In
Resulting Write Operation §
Byte 1 Byte 2 Byte 1 Byte 2 Byte 1 B Byte 1 Byte 2
D0-D8 D9-D17 DO0-D8 D9-D17 D0-D8 DQP17 D0-D8 D9-D17
Written Unchanged Unchanged Written Written Q\V‘\'lritten Unchanged Written
Beat 1 Beat 2 B@ Beat 4
)
. S
Output Register Control < ?
SigmaQuad-11 SRAMs offer two mechanisms for controlling the output dataregisters. Typically, control is handled by the Output

Register Clock inputs, C and C. The Output Register Clock inputs can bgfised to make small phase adjustments in the firing of the
output registers by allowing the user to delay driving data out as mucffg3 a few nanoseconds beyond the next rising edges of the K
and K clocks. If the C and C clock inputs are tied high, the RAM to K and K control of the outputs, allowing the RAM to
function as a conventional pipelined read SRAM. <

QO
&
L
<
L —— = ]
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Example Four Bank Depth Expansion Schematic

R3
W,
ﬁz eU
" S
ﬁl &e
W, Q
i D>
Wy §
X
Ag-Ay —® . Q
’ )
D E S
b Bank 0 Bank 1 ;Q_. Bank 2 Bank 3
A A Q A A
W W -%\% W W
R R Q R R
K CQ K Egb —T1K C K CQ
D Q D <D Q ip 0
C é@ f C lc
C g&‘ ’
Ql_Qn 1 ‘0 ® Py
Q
cQy §'
CQq <
CQ, $
CQs >
&
N
Q
Note:

For simplicity BWn, NWn, K, and C are not shown.

Rev: 1.07 8/2012
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NOP
CO@
F (F+1)

/
\

\
/

Read E

25 (o
%/§JL‘/Q
~ 2
: i%/\( N
J §/§JL -
5\ ik/\( N
J ;/EiL -
o Sl B Rt Tl BT
% JL /§iL Ry
gé el SENCLNF
= J JEiL I
g NP ISENP IS,
- 55883 §F 58 8§ B
2
%
A
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FLXDrive-Il 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 alowable range of RQ to guarantee impedance matching continuously is
between 175Q and 350Q. Periodic readjustment of the output driver impedance is necessary as the impedance is affected by drifts
in supply voltage and temperature. The SRAM'’ s output impedance circuitry compensates for driftsin supply voltage and
temperature. A clock cycle counter periodically triggers an impedance evaluation, resets and counts agai@¥ach impedance
evaluation may move the output driver impedance level one step at atime towards the optimum level. output driver is
implemented with discrete binary weighted impedance steps.

S
Separate 1/0 SigmaQuad-Il B4 SRAM Truth Table §
Previ Current S"’
revious = — urren y
Operation Al RITW Operation D D D .DQ Q Q Q Q
—
KT N NS A KT |k ok & Lk | R | okt | Re
(th-1) | @ | © (tn) (thed) | (theass) (tn:zég (o) | (et | (s | (G2 | (teoss)
S
Deselect X 1 1 Deselect X X ) — Hi-Z Hi-Z — —
Write X 1 X Deselect D2 D3 Q'/ — — Hi-Z Hi-Z — —
Read X X 1 Deselect X '@ — — Q2 Q3 — —
Deselect v 1 0 Write DO ‘D 1 D2 D3 Hi-Z Hi-Z - -
Deselect V| o | X Read xé X - - Qo Q1 Q2 Q3
&
Read v X 0 Write %0 D1 D2 D3 Q2 Q3 — —
Write v 0 X Read & D2 D3 — — Q0 Q1 Q2 Q3

4
Notes:
. “1"=linput “high”; “0" = input “low"; “V" = | valid”; “X” = input “don’t care”
. “—"indicates that the input requirement tput state is determined by the next operation.

1

2

3. Q0,Q1, Q2, and Q3 indicate the first, nd, third, and fourth pieces of output data transferred during Read operations.

4. DO, D1, D2, and D3 indicate the firs ond, third, and fourth pieces of input data transferred during Write operations.

5. Qs are tristated for one cycle in resgnse to Deselect and Write commands, one cycle after the command is sampled, except when

preceded by a Read command§
6. Users should not clock in m&:@ ble addresses.
&
L
<

L e — — ]
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Byte Write Clock Truth Table

BW BW BW BW Current Operation D D D D
KT KT KT KT KT KT KTy | KT KT
(th+1) (thr13s) (tn+2) (tnsss) (tn) (tnsa) (tn* (tns2) (theone)
—
Write 0
T T T T Dx stored if BWn = 0 in all four data transfers bo 4& D2 b3 D4
Write %
T F F F Dx stored if BWn = 0 in 1st data transfer only & X X X
. N
_ \Write Ny
F T F F Dx stored if BWn = 0 in 2nd data transfer only '<> X b1 X X
Write Q
F F T F Dx stored if BWn = 0 in 3rd data transfer@ X X b2 X
S
F F F T __ Wite X X X D3
Dx stored if BWn = 0 in 4th data tran$ter only
Write Abor
F F F F No Dx stored in any of th data transfers X X X X
N
Notes:
1. *1"=input *high"; “0" = input “low”; “X" = input “don’t care”; “@put “true”; “F" = input “false”.
2. If one or more BWn =0, then BW =“T", else BW =“F". é
<
O
S
§
QO
)
&
N
<
L = ]
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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 \." Don't Care
1 0 1 1 Don't Care Data In Don't Care\é Don't Care
0 0 1 1 Data In Data In Don't Ca&0 Don't Care
1 1 0 1 Don't Care Don't Care *' Don't Care
0 1 0 1 Data In Don't Care @n Don't Care
1 0 0 1 Don't Care Data In ~®|‘D‘ata In Don't Care
0 0 0 1 Data In Data In QV' Data In Don't Care
1 1 1 0 Don't Care Don't Care \\;Y Don't Care Data In
0 1 1 0 Data In Don't Care ‘9\ Don't Care Data In
1 0 1 0 Don't Care Data IQA%V Don't Care Data In
0 0 1 0 Data In Dal Y Don't Care Data In
1 1 0 0 Don't Care Don’},éare Data In Data In
0 1 0 0 Data In Wlt Care Data In Data In
A
1 0 0 0 Don't Care 'Q\ ata In Data In Data In
0 0 0 0 Data In @v Data In Data In Data In
S
x18 Byte Write Enable (m) Truth Table é@é
BWO BWI & D0-D8 D9-D17
1 1 @v Don't Care Don't Care
0 1 b Data In Don't Care
1 0 SU Don't Care Data In
0 0 5 Data In Data In
x09 Byte Write Enable (W)ﬁmble
BWO O D0-D8
1 @- Don't Care
0 3 Data In
1 Q‘ Don't Care
0% Data In
———— = -
Rev: 1.07 8/2012 15/35 © 2006, GSI Technology
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Nybble Write Clock Truth Table

NW NW NW NW Current Operation D D D D
KT KT KT KT KT KT KT KT KT
(the1) (thr13s) (tn+2) (tnsss) (to) (tnsa) (tmll/)K. (tns2) (tneows)
. 2
Write
T T T T Dx stored if N\Wn = 0 in all four data transfers Do b@ b3 D4
Write ‘&
T F F F Dx stored if N\Wn = 0 in 1st data transfer only DOQ X X X
Write %
F T F F Dx stored if NWn = 0 in 2nd data transfer only Qze b1 X X
N,
—
_\Wiite QV
F F T F Dx stored if N\Wn = 0 in 3rd data transfer onl& X X b2 X
S
F F F T __ \wite & X X X D3
Dx stored if NWn = 0 in 4th data trags nly
Write Abort
F F F F No Dx stored in any of the f% transfers X X X X
v
Notes: -\
1. *1"=input *high"; “0" = input “low”; “X" = input “don’t care”; “T" = @g ‘true”; “F” = input “false”.
2. Ifone or more NWn =0, then NW =“T", else NW = “F". Q
L Q
x8 Nybble Write Enable (NWn) Truth Table éi
P4
— — NZ
NWO NW1 g& D0-D3 D4-D7
1 1 b ’ Don't Care Don't Care
0 1 59 Data In Don't Care
1 0 Q Don't Care Data In
0 0 4 Data In Data In
QO
)
&
L
S
L —— = P
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Absolute Maximum Ratings
(All voltages reference to Vgg)

Symbol Description Value Unit
Vb Voltage on Vpp Pins -0.5t02.9 ,.\' v
Vopg Voltage in Vppg Pins -0.5t0 Vpp s %
VRer Voltage in Vpgg Pins -0.5t0 Vppg G& \Y
Vio Voltage on I/O Pins -0.51t0 Vppo +0.5 @V max.) v
Vi Voltage on Other Input Pins -0.5t0 Vppg +O$ 9V max.) v
In Input Current on Any Pin @DO mA dc
lout Output Current on Any 1/O Pin . YlOO mA dc
N
mum Junct N
T; Maximum Junction Temperature &N 125 oc
N
Ts1g Storage Temperature Q;Q -55t0 125 oc

Note: )

Permanent damage to the device may occur if the Absolute Maximum Ratings ar }eded. Operation should be restricted to Recommended
Operating Conditions. Exposure to conditions exceeding the Recommended OperaiMg Conditions, for an extended period of time, may affect
reliability of this component.

Recommended Operating Conditions ‘$0
| &
Power Supplies Q
Parameter Symtﬁ Min. Typ. Max. Unit
Supply Voltage AQ‘D‘ 17 18 1.95 v
I/0 Supply Voltage &V\/DDQ 1.4 — Vop Y
Reference Voltage ‘.Nc i VRer 0.68 — 0.95 \%
Notes:
1. The power supplies need to be powered up @ultaneously or in the following sequence: Vpp, Vppg, Vrer followed by signal inputs. The
power down sequence must be the reve ppQ Must not exceed Vpp.

2. Most speed grades and configurations@f Mis device are offered in both Commercial and Industrial Temperature ranges. The part number of
Industrial Temperature Range versi nd the character “I". Unless otherwise noted, all performance specifications quoted are evaluated
for worst case in the temperature e marked on the device.

Operating Temperature QQ

q )
Param@v Symbol Min. Typ. Max. Unit
Ambient TMerature o
(Commer%’ @nge Versions) Ta 0 25 70 ¢
Ambiehy Temperature °
(Industrial Range Versions) Ta 40 25 8 ¢
L — = —
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HSTL I/0 DC Input Characteristics

Parameter Symbol Min Max Units Notes
DC Input Logic High Vi (de) Vger + 0.1 Vpp +0.3 v 1
DC Input Logic Low V) (de) -0.3 Vgee - 0.1 X, Vv 1

Notes: Q
1. Compatible with both 1.8 V and 1.5 V I/O drivers. b
2. These are DC test criteria. DC design criteria is Vggg £ 50 mV. The AC V|/V,_ levels are defined se@ly for measuring timing

parameters. Q
3.V (Min)DC =-0.3V, V| (Min)AC =-1.5 V (pulse width < 3 ns).
4, V|H (MaX)DC = VDDQ +0.3V, V|H(MaX)AC = VDDQ +0.85V (pUlSE width< 3 nS). @b
HSTL 1/0 AC Input Characteristics .&

Parameter Symbol Min $ Max Units Notes

AC Input Logic High Vi (ac) VREF;@’ — mv 23
AC Input Logic Low Vi (ac) 67‘7 VRer - 200 mv 2.3
Vrer Peak to Peak AC Voltage VRee (ac) /- 5% Vree (DC) mv 1
Notes: /
1. The peak-to-peak AC component superimposed on Vggr may not ex % of the DC component of Vger

2. Toguarantee AC characteristics, V|,V Trise, and Tfall of inputs folcks must be within 10% of each other.
3. For devices supplied with HSTL 1/O input buffers. Compatible @0 h 1.8 Vand 1.5V I/O drivers.

Q

)
Undershoot Measurement and Timing % Overshoot Measurement and Timing

Vymrororm— /  — — — — — — — — — - o 20% tKHKH

Vpp+l0V— — — —— o i — — — — — -

50%- — — — f — % — — — — — -

50%— — — —

Vss—10V— — — —p - Q— — -
20% tKHKH & W—m—-br ——— - - = — — — -
O
Capacitance é-’
(Tp = 25°C, f = 1 MHz, \Q-: 18V)
Param\eé“ Symbol Test conditions Typ. Max. Unit

Input Capagitance Cin ViN=0V 4 5 pF

Output Capacitance Cout Vour=0V 6 7 pF

Clock Capacitance Celk ViN=0V 5 6 pF
Note:

This parameter is sample tested.
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AC Test Conditions

Parameter Conditions

Input high level 1.25V
Input low level 0.25 L@

Max. input slew rate 2@7
Input reference level JS "
Output reference level QVDDQ/Z
Note:

Test conditions as specified with output loading as shown unless otherwise noted.

AC Test Load Diagram XN

“0 /QREF:0.75V

VT = VDDQ/2 Q
3
Input and Output Leakage Characteristics )
Parameter Symbol A : Test Conditions Min. Max
Input Leakage Current - _

(EXCEpt mode pins) l”‘é@ V|N Oto VDD 2 UA 2 UA

Dof | M Vop2ViN2ViL 2 UA 2UA

g OVSViSV) —2UA 2UA

Output Leakage Current b loL VCc))lJtTpgtODtlse\lfJ;Z,Q -2 UA 2UA

§
QO
&
LY
<

L —— = L TTEEEESSSS——
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Programmable Impedance HSTL Output Driver DC Electrical Characteristics

Parameter Symbol Min. Max. Units | Notes
Output High Voltage VoH1 Vopg2-0.12 | Vppol2 + w Y 1,3
y. ]
Output Low Voltage VoLt Vppol2 -0.12 VD@H \Y 2,3
)’
Output High Voltage Voh2 Vppo—0.2 oo v 4,5
< B
Output Low Voltage VoL2 Vss ‘% 0.2 v 4,6
Notes: (°4)
1 lOH = (VDDQ/Z) / (RQ/S) +-15% @ VOH = VDDQ/2 (for: 175Q < RQ < 3509) Q
2. loL= (Vopo/2) | (RQIS) +1- 15% @ Vg = Vppgl2 (for: 175Q < RQ < 35002). $
3. Parameter tested with RQ = 250Q and Vppg=1.5Vor 1.8V &
4, 0Q <RQ <o N\)
5 log=-1.0mA )
6. lo =1.0mA &

Q\

Operating Currents -
N
oy
-250 -200 -167
Parameter Symbol Test Cond@s 0 40 0 40 0 40 Notes
@ to to to to to7 to
é 70°C 85°C 70°C 85°C 0°C 85°C
. VDD = ax,\beT =0mA
Operating Current (x36): DDR Ipb . 850mA | 875mA | 725mA | 750 mA | 625mA | 650 mA 2,3
Cyc e > tKHKH Min
. D= Max, IOUT =0mA
Operating Current (x18): DDR Ipb . . 775mA | 800mA | 650mA | 675mA | 575mA | 600 mA 2,3
Q) cle Time > tKHKH Min
Operating Current (x9): DDR | b Voo =Ma, loyr =0 mA 750mA | 775mA | 650mA | 675mA | 575mA | 600mA | 2,3
perating Current (x9): DD %Q Cycle Time >ty Min m m m m m m ,
)
. VDD = Max, IOUT =0mA
Operating Current (x8): DDR Ip ) . 750mA | 775mA | 650mA | 675mA | 575mA | 600 mA 2,3
b Cycle Time > tKHKH Min
N :
o Device deselected,
Standby Current (NOP): DDR S,a Isp1 1OUT = 0 mA, f = Max, 270mA | 280mA | 255mA | 265mA | 245mA | 255mA | 2,4
) All Inputs < 0.2V or > Vpp-02V
Notes:

1. Power measured with ou&ins floating.

2. Minimum cycle, loyg =
3. Operating current is Calgulated with 50% read cycles and 50% write cycles.
4. Standby Current is only after all pending read and write burst operations are completed.
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AC Electrical Characteristics

-250 -200 -167 ]
Parameter Symbol - - - Units Notes
Min Max Min Max Min | Max
Clock e
K, K Clock Cycle Time tKHKH Q4
" 4.0 8.4 5.0 8.4 6.0 ns
C, C Clock Cycle Time teHeH Q
{KC Variable tkevar - 02 - 02 e ns 6
_ A
K, K Clock High Pulse Width tkHKL 16 _ 20 _ & _ oS
C, C Clock High Pulse Width toHeL ' i Q,
K, K Clock Low Pulse Width teLkH é
C, C Clock Low Pulse Width toLcH 16 - 20 A @ 24 - ns
N
M tenk &
K 'to K High KHKH °
; 1.8 — 2.2 2.7 —
C to C High torch \\’ ns
K to K High TRHKH 18 _ 22 v_ 27 _
C to C High tEHcH : : ‘b . ns
K, K Clock High to C,  Clock High e 0 18 b& 23 0 28 ns
DLL Lock Time tkcLock 1024 — §4 — 1024 — cycle 7
K Static to DLL reset tkCReset 30 — ‘/ 30 — 30 — ns
A
Output Times N
_ ° \w
K, K Clock High to Data Output Valid tHQv _ _ 0.45 _ 05 s 4
C, C Clock High to Data Output Valid tonqy Q) ’ '
K, K Clock High to Data Output Hold tkHQx | Q _ . _ _ —
C, C Clock High to Data Output Hold tonox 0.45 0.45 05 ns 4
K, K Clock High to Echo Clock Valid ey A Q.
C, C Clock High to Echo Clock Valid tercov é 045 - 0.45 - 05 ns
—_— * Y
K, K Clock High to Echo Clock Hold tkHCQX
C. C Clock High to Echo Clock Hold e 045 - -045 - 05 - ns
CQ, CQ High Output Valid NQV — 0.30 — 0.35 — 0.40 ns 8
CQ, CQ High Output Hold AR oo ~0.30 — 035 — ~0.40 — ns 8
femi
CQ Phase Distortion 47 CQHCQH 155 — 195 — 2.45 — ns
& EqHCoH
K Clock High to Data Output High-Z Q oz . N B
C Clock High to Data Output High-Z & teroz 0.45 0.45 0.5 ns 4
vy
K Clock High to Data Output Low-Z Q tkHoxe
C Clock High to Data Output Low-Z @g tcHoxt —0.45 - —0.45 - 05 - ns 4
Setup Times Q
Address Input Setup Time N tAVKH 0.5 — 0.6 — 0.7 — ns
Control Input Setup Time g tvkH 0.5 — 0.6 — 0.7 — ns 2
Control Input Setup Time (BWX, NWX) tvkH 0.35 — 0.4 — 0.5 — ns 3
Data Input Setup Time tDvkH 0.35 — 0.4 — 0.5 — ns
L — ==— ]
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AC Electrical Characteristics (Continued)

-250 -200 -167
Parameter Symbol - - - Units Notes
Min Max Min Max Min | Max

Hold Times
Address Input Hold Time tkHAX 0.5 — 0.6 — 0.7 i, ns
Control Input Hold Time (R, W) teix 05 — 06 — 07 Ae ns 2
Control Input Hold Time (BWX, NWX) tkhix 0.35 — 0.4 — 0.5 ‘\v— ns 3
Data Input Hold Time tkHDX 0.35 — 0.4 — O.SJQ — ns
Notes: Q‘
1. All Address inputs must meet the specified setup and hold times for all latching clock edges. b
2. Control signals are R, W. a)
3. Control signals are BWO, BW1, and (NWO, NW1 for x8) and (BW2, BW3 for x36). Q
4. If C, Care tied high, K, K become the references for C, C timing parameters R
5. To avoid bus contention, at a given voltage and temperature tCHQX1 is bigger than tCH he specs as shown do not imply bus

contention because tCHQXX is a MIN parameter that is worst case at totally different t@:onditions (0°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@me board to be at such different voltages and

temperatures. .
6. Clock phase jitter is the variance from clock rising edge to the next expected sing edge.
7. Vpp slew rate must be less than 0.1 V DC per 50 ns for DLL lock retention. ock time begins once Vpp and input clock are stable.
8. Echo clock is very tightly controlled to data valid/data hold. By design, they{; a +0.1 ns variation from echo clock to data. The datasheet

parameters reflect tester guard bands and test setup variations. Q

0
;Q
<
S
g
&
O
)
&
LY
<
L eee— = ]
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JTAG Port Operation

Overview
The JTAG Port on this RAM operatesin 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.

Disabling the JTAG Port N

It is possible to use this device without utilizing the JTAG port. The port is reset at power-up and will @laj n inactive unless
clocked. TCK, TDI, and TMS are designed with internal pull-up circuits.To assure normal operatio@ the RAM with the JTAG
Port unused, TCK, TDI, and TMS may be left floating or tied to either Vpp or Vgg. TDO should{mt unconnected.

Q

JTAG Pin Descriptions b
Pin Pin Name 110 Description Q‘D
) Y
TCK Test Clock In Clocks all TAP events. All inputs are captured on the@ edge of TCK and all outputs propagate
from the falling edge of TCK.
The TMS input is sampled on the rising edge 0@(. This is the command input for the TAP
T™S Test Mode Select In | controller state machine. An undriven TMS i will produce the same result as a logic one input

level.

The TDI input is sampled on the rising egije of TCK. This is the input side of the serial registers
placed between TDI and TDO. The rggfster placed between TDI and TDO is determined by the
TDI Test Data In In | state of the TAP Controller state ine and the instruction that is currently loaded in the TAP
Instruction Register (refer to the ontroller State Diagram). An undriven TDI pin will produce
the same result as a logic one mput level.

Output that is active depe&; on the state of the TAP state machine. Output changes in
TDO Test Data Out Out | response to the falling @e of TCK. This is the output side of the serial registers placed between
TDI and TDO. ()

Note:
This device does not have a TRST (TAP Reset) pin. TRSQS optional in IEEE 1149.1. The Test-Logic-Reset state is entered while TMS is
held high for five rising edges of TCK. The TAP Cont@is also reset automaticly at power-up.

JTAG Port Registers @b
Overview b

The various JTAG registers, refered to Access Port or TAP Registers, are selected (one at atime) viathe sequences of 1s
and Os applied to TMS as TCK is strobglf. Each of the TAP Registersis a seria shift register that captures seria input data on the
rising edge of TCK and pushes seri aout onthe next falling edge of TCK. When aregister is selected, it is placed between the
TDI and TDO pins.

Instruction Register Q
The Instruction Register hol @e instructions that are executed by the TAP controller when it is moved into the Run, Test/Idle, or
the various data register % Instructions are 3 bits long. The Instruction Register can be loaded when it is placed between the
TDI and TDO pins. Th uction Register is automatically prel oaded with the IDCODE instruction at power-up or whenever the
controller is placed in {t-L ogic-Reset state.

Bypass Register
The Bypass Register isasingle bit register that can be placed between TDI and TDO. It allows seria test datato be passed through
the RAM’s JTAG Port to another device in the scan chain with aslittle delay as possible.

L — — ]
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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
Register, under the control of the TAP Controller, isloaded with the contents of the RAMs 1/0 ring when the controller isin
Capture-DR state and then is placed between the TDI and TDO pins when the controller is moved to Shi R state. SAMPLE-Z,
SAMPLE/PRELOAD and EXTEST instructions can be used to activate the Boundary Scan Register. Q

JTAG TAP Block Diagram

[o]

Bypass Register Qz
)

Instructlon§g| er
ID C@gister

e
31[3 29]'-’|\§ e Tefafof—
Q

TDI TDO

b@ Control Signals
Ay

TMS—3

N
TCK —» e Test Access Port (TAP) Controller
NZ

Identification (ID) Register
The ID Register is a 32-bit rggg that isloaded with a device and vendor specific 32-bit code when the controller isput in

Capture-DR state with the | E command loaded in the Instruction Register. The code is loaded from a 32-bit on-chip ROM.
It describes various attri bjﬁa the RAM asindicated below. The register isthen placed between the TDI and TDO pins when the
controller is moved into'&u -DR state. Bit 0 in the register isthe LSB and the first to reach TDO when shifting begins.

%0

L e — — ]
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ID Register Contents

g
N2
Not U | €
otuse endor 5]
IQLCode g
N 4
a
Bit# [31|30(29|28|27|26(25|24|23(22(21|20(19|18 17 1615141312111((987654321 0
XEX XXX XXX XXX XXX XX X|X]X][X o|1{1]|o0f1|1]0|0|1| 1
: )
Tap Controller Instruction Set S

Overview . Q

There are two classes of instructions defined in the Standard 1149.1-1990; the stan %Publ ic) instructions, and device specific
(Private) instructions. Some Public instructions are mandatory for 1149.1 compli ? Optional Public instructions must be
implemented in prescribed ways. The TAP on this device may be used to monit input and /O pads, and can be used to |oad
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 least signifigant bits of the instruction register are loaded with 01.
When the controller is moved to the Shift-IR state the I nstruction Registeyis placed between TDI and TDO. In this state the desired
instruction is serialy loaded through the TDI input (while the previo ntents are shifted out at TDO). For al instructions, the
TAP executes newly loaded instructions only when the controller s& ed to Update-IR state. The TAP instruction set for this
deviceislisted in the following table. @

QO
&
N
<
I = |
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JTAG Tap Controller State Diagram

¢< Test Logic Reset ><
1 0

0

(__shitor T
4# 1 0
N
)
\

1
— Exitl DR y Exitl IR
0 Q ‘ 0
v
Q
1 0
EXit21IR 0

a@ ( Update IR )

19 0 1 0
y
&

<
Instruction Descriptions *
BYPASS QO
When the BY PASSinstructionisloaded i Instruction Register the Bypass Register is placed between TDI and TDO. This

occurs when the TAP controller is mov he Shift-DR state. This allows the board level scan path to be shortened to facili-
tate testing of other devicesin the

SAMPLE/PRELOAD @Q

SAMPLE/PRELOAD isaStan 149.1 mandatory public instruction. When the SAMPLE / PRELOAD instruction is
loaded in the Instruction Regi moving the TAP controller into the Capture-DR state |oads the data in the RAMsinput and
I/0 buffersinto the Boundan{§€an Register. Boundary Scan Register locations are not associated with an input or 1/O pin, and
are loaded with the defaul eidentified in the Boundary Scan Chain table at the end of this section of the datasheet. Because
the RAM clock isind ent from the TAP Clock (TCK) it is possible for the TAP to attempt to capture the 1/0 ring contents
while the input buff intransition (i.e. in ametastabl e state). Although allowing the TAP to sample metastable inputs will
not harm the devic eatabl e results cannot be expected. RAM input signals must be stabilized for long enough to meet the
TAPs input dj@.lre set-up plus hold time (tTS plus tTH). The RAMs clock inputs need not be paused for any other TAP

operation exc turing the I/O ring contents into the Boundary Scan Register. Moving the controller to Shift-DR state then
places the boundary scan register between the TDI and TDO pins.

EXTEST

EXTEST isan |EEE 1149.1 mandatory public instruction. It isto be executed whenever the instruction register isloaded with
all logic 0s. The EXTEST command does not block or override the RAM’s input pins; therefore, the RAM’sinternal stateis
still determined by itsinput pins.
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Typically, the Boundary Scan Register isloaded with the desired pattern of data with the SAMPLE/PRELOAD command.
Then the EXTEST command is used to output the Boundary Scan Register’s contents, in parallel, on the RAM’s data output
drivers on the falling edge of TCK when the controller isin the Update-IR state.

Alternately, the Boundary Scan Register may be loaded in parallel using the EXTEST command. When the EXTEST instruc-
tion is selected, the sate of all the RAM’s input and 1/O pins, as well as the default values at Scan R er locations not asso-

ciated with apin, are transferred in parallel into the Boundary Scan Register on the rising edge of in the Capture-DR
state, the RAM’s output pins drive out the value of the Boundary Scan Register location with w each output pin is associ-
ated. (\)

IDCODE
The IDCODE instruction causesthe ID ROM to be loaded into the 1D register when the' @agtroller isin Capture-DR mode and
places the ID register between the TDI and TDO pins in Shift-DR mode. The IDCODEZjstruction is the default instruction
loaded in at power up and any time the controller is placed in the Test-L ogic-Reset s@

SAMPLE-Z QY
If the SAMPLE-Z instruction is loaded in the instruction register, all RAM outfglYs are forced to an inactive drive state (high-
Z) and the Boundary Scan Register is connected between TDI and TDO w e TAP controller is moved to the Shift-DR
state. )
\
RFU
These instructions are Reserved for Future Use. In this device they rﬁﬁf icate the BY PASS instruction.
JTAG TAP Instruction Set Summary . QS
=
Instruction Code & Description Notes
EXTEST 000 Places the B&Jn;ary Scan Register between TDI and TDO. 1
IDCODE 001 Preloag\s@egister and places it between TDI and TDO. 1,2
Captures /O ring C(m:;. Places the Boundary Scan Register between TDI and TDO.
SAMPLE-Z 010 ) : 1
ﬁ;ces all RAM output drivers to High-Z except CQ.
S
0 not use this instruction; Reserved for Future Use.
RFU ol Replica@YPASS instruction. Places Bypass Register between TDI and TDO. !
SAMPLE/PRELOAD 100 Captur@ ring contents. Places the Boundary Scan Register between TDI and TDO. 1
Y
GSl 101 @N GSI private instruction. 1
NZ
Do not use this instruction; Reserved for Future Use.
RFU 1o & Replicates BYPASS instruction. Places Bypass Register between TDI and TDO. !
BYPASS 111 () Places Bypass Register between TDI and TDO. 1
Notes: %
1. Instruction codes expres$ed in binary, MSB on left, LSB on right.
2. Default instruction a@hatically loaded at power-up and in test-logic-reset state.
L — = — ]
Rev: 1.07 8/2012 29/35 © 2006, GSI Technology

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



@L(‘u Nnmcu GS8342D08/09/18/36AE-250/200/167

JTAG Port Recommended Operating Conditions and DC Characteristics

Parameter Symbol Min. Max. Unit | Notes
Test Port Input Low Voltage Vi -0.3 0.3*Vpp v 1
Test Port Input High Voltage Ving 0.6 *Vpp VD@.B Vv 1
U
TMS, TCK and TDI Input Leakage Current liNHJ -300 A 1 UA 2
A 4
TMS, TCK and TDI Input Leakage Current IiNLg -1 & 100 UA 3
TDO Output Leakage Current loLs -1 § 1 UA 4
Test Port Output High Voltage Vo3 Vpp- 20(@) — v 56
g
Test Port Output Low Voltage VoLs @ 0.4 v 57
Test Port Output CMOS High Vonic V@ 100 mv Y, 5,8
Test Port Output CMOS Low VoLic o Q — 100 mv \" 59
Notes: ?
1. Input Under/overshoot voltage must be —1 V < Vi < Vpp, +1 V not to excee V maximum, with a pulse width not to exceed 20% tTKC.
2. Vi< ViN<Vopn
3. 0VSV|NSV|LJn ° %
4, OUtpUt Disable, VOUT =0to VDDn %\
5. The TDO output driver is served by the Vpp supply.
6. IOHJ =—2mA Q
1. IOLJ =+2mA
8. lopyc=-100 UA /_\: @
9. IOLJC =+100 uA *
$
JTAG Port AC Test Conditions b
fo.A
N4
Parameter bbndltlons JTAG Port AC Test Load
. ~
Input high level .N@ Vpp-0.2V /ﬁ\
S ﬁ
Input low level é? 0.2V 500 30pF*
Input slew rate \) 1Vins —
) Vpp/2
Input reference Iev% %4) Vpp/2 DD
* Distributed Test Jig Capacitance
Output reference %e Vpp/2
Notes: O
1. Include scope antNjg capacitance.
2. Test conditions as shown unless otherwise noted.
L — ==— ]
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JTAG Port Timing Diagram
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JTAG Port AC Electrical Characteristics ‘\%
Parameter Symbol Min | Max | Unit J/
. 7
TCK Cycle Time tTKC 50 — QQ
TCK Low to TDO Valid ITKQ — 20 5@
~

TCK High Pulse Width {TKH 20 | —aFns
TCK Low Pulse Width tTKL 20 ‘é ns
TDI & TMS Set Up Time tTS 10 4 & ns
TDI & TMS Hold Time tTH 103 — ns
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Package Dimensions—165-Bump FPBGA (Package E)
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Ordering Information—GSI SigmaQuad-Il SRAM

Org Part Number! Type Package ?,aaezc)i T2
4Mx 8 GS8342D08AE-250 SigmaQuad-Il SRAM 165-Pin BGA ‘\’ 250 C
AMx 8 (GS8342D08AE-200 SigmaQuad-Il SRAM 165-Pin BGA SJ 200 C
AMx 8 GS8342D08AE-167 SigmaQuad-1l SRAM 165-Pin BGA “6' 167 C
AMx 8 GS8342D08AE-2501 SigmaQuad-Il SRAM 165-Pin %" 250 I
AMx 8 GS8342D08AE-200I SigmaQuad-Il SRAM 165-Pi&BG 200 I
4AMx 8 GS8342D08AE-1671 SigmaQuad-Il SRAM 165;@%A 167 I
AMx9 GS8342D09AE-250 SigmaQuad-1l SRAM @n BGA 250 C
AMx 9 GS8342D09AE-200 SigmaQuad-1l SRAM :OXB-Pin BGA 200 C
AMx 9 GS8342D09AE-167 SigmaQuad-1l SRAM GQ 165-Pin BGA 167 C
4AMx9 GS8342D09AE-2501 SigmaQuad-Il SRAM R %<J' 165-Pin BGA 250 I
4AMx 9 GS8342D09AE-200I SigmaQuad-1l SRAM )QN 165-Pin BGA 200 I
4Mx 9 GS8342D09AE-1671 SigmaQuad-Il SRAM // 165-Pin BGA 167 I
2M x 18 (GS8342D18AE-250 SigmaQuad-II SRAMQ/ 165-Pin BGA 250 C
2M x 18 (GS8342D18AE-200 SigmaQuad-II SK% 165-Pin BGA 200 C
2M x 18 GS8342D18AE-167 SigmaQuad-II@l\'/I 165-Pin BGA 167 C
2M x 18 (GS8342D18AE-2501 Sigman{a RAM 165-Pin BGA 250 I
2M x 18 (GS8342D18AE-200I Sigmi@d-ll SRAM 165-Pin BGA 200 I
2M x 18 GS8342D18AE-1671 @ uad-1l SRAM 165-Pin BGA 167 I
1M x 36 (GS8342D36AE-250 Qg%aQuad-ll SRAM 165-Pin BGA 250 C
1M x 36 (GS8342D36AE-200 KésvigmaQuad-ll SRAM 165-Pin BGA 200 C
1M x 36 GS8342D36AE-167 gh y SigmaQuad-Il SRAM 165-Pin BGA 167 C
IMx 36 GS8342D36AE-2501 hw SigmaQuad-Il SRAM 165-Pin BGA 250 I
IMx 36 G58342D36AE-20(%Q' SigmaQuad-Il SRAM 165-Pin BGA 200 I
IMx 36 G88342D36AE& SigmaQuad-Il SRAM 165-Pin BGA 167 I
4AMx 8 (GS8342D08 50 SigmaQuad-Il SRAM RoHS -compliant 165-Pin BGA 250 C
4AMx 8 6883429;@65200 SigmaQuad-Il SRAM RoHS -compliant 165-Pin BGA 200 C
AMx 8 GS 4@})'{3AGE-167 SigmaQuad-1l SRAM RoHS -compliant 165-Pin BGA 167 C
4AMx 8 (‘Q%DOSAGE-ZSOI SigmaQuad-1l SRAM RoHS -compliant 165-Pin BGA 250 I
AMx 8 @‘8342D08AGE-200I SigmaQuad-1l SRAM RoHS -compliant 165-Pin BGA 200 I
4AMx 8 %GSS342D08AGE-167I SigmaQuad-Il SRAM RoHS -compliant 165-Pin BGA 167 I
4M X9 GS8342D09AGE-250 SigmaQuad-Il SRAM RoHS -compliant 165-Pin BGA 250 C

Notes:

1. Customers requiring delivery in Tape and Reel should add the character “T" to the end of the part number.
Example: GS8342D3636AE-200T.
2. Tp=C =Commercial Temperature Range. T, = | = Industrial Temperature Range.
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Ordering Information—GSI SigmaQuad-Il SRAM

Org Part Number! Type Package ?,aaezc)i T2
4AMx 9 GS8342D09AGE-200 SigmaQuad-Il SRAM RoHS -compliant 165-Pin BGA.\, 200 C
4AMx 9 GS8342D09AGE-167 SigmaQuad-Il SRAM RoHS -compliant 165-Pin B@J 167 C
AM x 9 GS8342D09AGE-2501 SigmaQuad-1l SRAM RoHS -compliant 165-P(i& ; 250 I
4AMx 9 GS8342D09AGE-200I SigmaQuad-Il SRAM RoHS -compliant@GA 200 I
4AMx 9 GS8342D09AGE-1671 SigmaQuad-1l SRAM RoHS -complia&lG Pin BGA 167 I
2M x 18 GS8342D18AGE-250 SigmaQuad-Il SRAM RoHS -com[ﬂ@ﬂiS-Pin BGA 250 C
2M x 18 GS8342D18AGE-200 SigmaQuad-1l SRAM RoHS -cg@nt 165-Pin BGA 200 C
2M x 18 GS8342D18AGE-167 SigmaQuad-Il SRAM RoHS:@n’pliant 165-Pin BGA 167 C
2M x 18 GS8342D18AGE-2501 SigmaQuad-1l SRAM R compliant 165-Pin BGA 250 I
2M x 18 GS8342D18AGE-200I SigmaQuad-1l SRAM R %ﬁoWs -compliant 165-Pin BGA 200 I
2M x 18 GS8342D18AGE-1671 SigmaQuad-1l SRAM )Q\ROHS -compliant 165-Pin BGA 167 I
1M x 36 (GS8342D36AGE-250 SigmaQuad-Il SRAM // RoHS -compliant 165-Pin BGA 250 C
1M x 36 GS8342D36AGE-200 SigmaQuad-II SRAMQ/ RoHS -compliant 165-Pin BGA 200 C
1M x 36 GS8342D36AGE-167 SigmaQuad-II S&% RoHS -compliant 165-Pin BGA 167 C
1M x 36 GS8342D36AGE-2501 SigmaQuad-II @M RoHS -compliant 165-Pin BGA 250 I
1M x 36 GS8342D36AGE-200I Sigman{a RAM RoHS -compliant 165-Pin BGA 200 I
1M x 36 GS8342D36AGE-1671 SigmaA@d-ll SRAM RoHS -compliant 165-Pin BGA 167 I

Notes: g

1. Customers requiring delivery in Tape and Reel should

Example: GS8342D3636AE-200T.
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2. Tp=C=Commercial Temperature Range. Ty :@dustrial Temperature Range.

>

the character “T" to the end of the part number.
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Revision History

File Name Types of Changes Revisions
Format or Content
x
(GS8342DxxA_rl + Creation of new datasheet s‘
D

+ Updated MAX tKHKH
GS8342DxxA_rl; GS8342DxxA _r1_01 Content ¢ (Rev. 1.01a: Updated Not ﬁHSTL Output Driver DC
Electrical Characteristics )

* Updated tKHKH, tkH AC Char table

G58342D00h,_r1._01; GSB3420x0xA_11._02 Content + Added tKHKH and ase Distortion to AC Char table
. * Added Power-@' uence section
(GS8342DxxA _rl _02; GS8342DxxA r1 03 Content « Added CZ op g currents data
GS8342DxxXA_rl_03; GS8342DxxA rl_04 Content + Changed sgafus to PQ
. Adq@EF note to Pin Description table
(GS8342DxxA_r1_04; GS8342DxxA_r1_05 Content + Updated FLXDrive-ll Output Driver Impedance Control section
_,R\ oved Preliminary banner due to production status

N é%evised AC Electrical Characteristics table (pg. 22); Removed
a} tatus column from Ordering Information table, Updated 165
Q| BGA Package Drawing (pg. 32), Updated Four Bank Depth
GS8342DxxA_rl_05; GS8342DxxA_rl_06 Content Q Expansion Drawing (pg. 11); Revised JTAG Port AC Test Condi-
tions (pg. 31) Rev1.06b: Replaced omitted Coherency and

2) PPQs Pass Through Functions diagram (pg. 13)
é * (Rev1.06c: Editorial updates)

ntent * Removed 333 & 300 MHz bins

(GS8342DxxA_r1_06; GS8342DxxA_r1 07
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