18Mb Pipelined
DDR™II SIO SRAM
Burst of 2

IDT71P79804

Features
+ 18Mb Density (1Mx18)
+ Separate, Independent Read and Write Data Ports
- Supports concurrent iransactions
+ Dual Echo Clock Output
+ 2-Word Burston all SRAM accesses
+ Muitiplexed Address Bus
- One Read or one Write request per clock cycle
+ DDR (Double Data Rate) Data Bus
- Two word burst data per clock
+ Depth expansion through Control Logic
+ HSTL (1.5V) inputs that can be scaled to receive signals from 1 4V
to1 9V,
+ Scalable output drivers
- Candrive HSTL, 1 8V TTLor any voltage level from 1 4V 0 1 .9V,
- Qutput Impedance adjustable from 35 ohms to 70 ohms
+ 1.8V Core Voltage {VDD)
+ 165-ball, 1.0mm pitch, 15mm x 17mm fBGA Package
+ JTAG Interface

Description

The IDT DDRII™ Burst of iwo SIO SRAMs are high-speed syn-
chronous memories with independent, double-data-rate (DDR), read
and write data ports with wo data items passed with each read or write

Using independent ports for read and write data access, simplifies
systermn design by eliminating the need for bi-directional buses. All buses
associated with the DDRII SIO are unidirectional and can be optimized
for signalintegrity at very high bus speeds Merory bandwidth is higher
than DDR SRAM with bi-directional data buses as separate read and
wtite ports eliminate bus turn around cycle. Separate read and write
ports also enable easy depth expansion. Each port can be selected
independantly with a R/W input shared among all SRAMs and provide
anew LD load control signal for each bank The DDRII SIO has scal-
able outputimpedance on ifs data output bus and echo clocks, allowing
the user fo tune the bus for low noise and high perfermance

The DDRII SIO has a single SDR address bus with multiplexed
read and write addresses The read/write and load control inputs are
received on the first half of the clock cycle. Thebyte signalis received
on both halves of the clock cycle simultanecusly with the data they are
controlling on the datainput bus

The DDRH SIO has echo clocks, which provide the user with a
clock that is precisely imed to the data output, and tuned with matching
impedance and signal quality. The user can use the echo clock for
downstream clocking of the data. Echo clocks eliminate the need for the
user to produce alternate clocks with precise timing, positioning, and
signal qualities to guarantee data capture. Since the echo clocks are
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Notes:

1) Represents 18 signal lines,

2) Represents 19 address signal lines
3) Represents 2 signal lines

4) Represents 386 signal fines
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generated by the same source that drives the data cutput, the relation-
ship fo the data is not significantly affected by voltage, temperature and
process, as would be the case if the clock were generated by an outside
source.

Allinterfaces of the DDR 11 S10 are HSTL, allowing speeds beyond
SRAM devices that use any form of TTL inferface Theinterface can be
scaled to higher voltages (up fo 1.9V) to interface with 1 8V systems if
necessary. The device has a VDDQ and a separate Vref, aliowing the
user to designate the interface operational voltage, independent of the
device core voltage of 1.8V VDD The output impedance control alfows
the userto adjust the drive strength to adapt to a wide range of loads and
fransmission lines

Clocking

The DDRII 510 SRAM has two sets of input clocks, namely he K,
K clocks andthe C, C clocks. In addition, the DDRH SIQ has an output
“echo” clock, CQ, TQ.

The K and K clocks are the primary device input clocks. The K
clock is, used to clock in the control signals (LD, RW and BWx), the
address, and the first word of the data burst during a write operation,
The K clockis used to clockin the control signals (BWi) and the second
word of the data burst during a write operafion The K and K clocks are
also used intemally by the SRAM  In the avent that the user disables the
Cand C clocks, the K and K clocks will also be used to clock the data out
of the output register and generate the echo clocks.

The C and C clocks may be used to clock the data out of the output
register during read operations and fo generate the echo clocks C and
C must be presented to the SRAM within the timing tolerances The
output data from the DDRII SIOwill be closely aligned to the C and T
input, through the use of an internal DLL. When C is presented to the
DDRIISIO SRAM, the DLL will have already internally clocked the data
to arrive at the device output simultaneously with the arrival of the T

clock. The C and second data item of the burst will also correspond.

Single Clock Mode

The DDRII SIO SRAM may be operated with a single clock pair. C
and € may be disabled by tying both signals high, forcing the outputs
and echo clocks to be controlled instead by the K and K clocks.

DLL Cperation

The DLL in the output structure of the DDRI} S10 SRAM can be
used to closely align the incoming clocks C and C with the output of the
data, generating very tight tolerances between the two  The user may
disable the DLL by holding Doff low. With the DLL off, the Cand C (or
KandKif G and C are not used) will directly clock the output register of
the SRAM. With the DLL off, there will be a propagation delay from the

time the clock enters the device until the data appears at the output.

Echo Clock

The echo clocks, CQland CQ, are generated by the C and T clocks
(or K, Kif C, C are disabled). The rising edge of C generates the rising
edge of CQ, andthe falling edge of CQ. The rising edge of C generates
the rising edge of CQ and the fafling edge of CQ  This scheme improves

Commercial and Industrial Temperature Ranges

the correlation of the fising and falling edges of the echo clock and will
improve the duty cycle of the individual signals.

The echo clock is very closely afigned with the data, guaranteeing
that the echo clock will remain closely correlated with the data, within the
folerances designated

Read and Write Operations

DDRI SI0 devices intemally store the two words of ihe burst as a
single wide word and the words will retain their burst order. There isno
ability to address an individual word levelin a burst, as is possible in the
DDRII common I/O devices. The byte signal can be used to prevent
writing to any individual bytes, or combined to prevent writing word(s) of
the burst,

Read operations are initiated by holding Read/Write control input
(R/W) high, the load control input {LD) low and presenting the read
address to the address port during the rising edge of K, which will fatch
the address The data will then be read and will appear at the device
output at the designated time in correspondence with the C and C clocks.

Write operations are initiated by holding the Read/Write control input
(RAW) low, the load control input (LD) low and presenting the write
address fo the address port during the rising edge of K, which will latch
the address  Onthe following rising edge of K, the first word of the two
word burst must be present on the data input bus DQJx:Q), along with the
appropriate byte write (BWx) inputs On the following rising edge of K, .
the second half of the data write burstwill be accepted atthe device input
with the designated (BWhx) inputs.

Output Enables

The DDRIISIO SRAM autornaﬂcally enables and dlsables the QX O]
outputs. When a valid read is in progress, and data is present at the
output, the output will be enabled. If no valid data is presentat the output
{read not active), the output will be disabled {high impedance). The
echo clocks will rernain valid af all times and cannot be disabled or tumed
off During power-up the Q outputs will come up in a high impedance

state

Programmable Impedance

An external resistor, RQ, must be connected between the ZQ pin on
the SRAM and Vss to allow the SRAM to adjust its output drive imped-
ance The value of RQ must be 5X the value of the intended drive
impedance of the SRAM  The allowable range of RQ to guarantee
impedance matching with a tolerance of +/~ 10% is between 175 ochms
and 350 ohms, with VDba = 1 5V, The outputimpedance is adjusted
every 1024 clock cycles to correct for drifts in supply voltage and tem-
perature. if the user wishes to drive the output impedance of the SRAM
to it's lowest value, the ZQ pin may be tied to Vopa.
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Pin Definitions

Symbol ] Pin Function Description
DIX.0] Input Data input signals, sampled on the 1ising edge of K and K clocks during valid write operations
) Synchronous | 1M x 18 - D[17:Q)
Byte Write Select 0, 1 are active LOW, Sampled on the rAsing edge of the K and again on te rising edge of K
clocks during write operaions. Used fo select which byie is wiitten into the device during the current portion of
o, W Input the write cperations Bytes not written remain unaltered. Both byte writes are sampled on the same edge as the
’ Synchronous | data. Desefecting a Byte Wiite Select will cause the corresponding byte of data to be ignored and not writien in
to the device. L
1M x 18 - BWo confrols DQ[8:0] and BW1 controls BQ[17:9]
SA Syn(i?]?ious Address Inputs. Addresses are sampled on the rising edge of K clock during aciive read or write operations.
Output Data Quiput signals. These pins drive out the requested data during a Read operation. Valid data is driven out on
QX0 Svnchronous the fising edge of both the C and C clocks duning Read operations or K and K when operafing in single clock
y mode. When the Read portis deselect ed, Q[X:0] are aulomafically three-siated
Inout Load Control Logic Sampled on the rising edge of K F LD is low, a two word burst read or write operation will
D P be inittated as designated by the R/W input. if LD is high during the rising edge of K, operations in progress will
Synchronous
complete, but new operations wilf not be inifiated
- Inout Read or Wiite Cantrol Logic. IfED is low during the fising edge of K, the R/W indicates whether a new operation
R'wW 5 nch?onous should be a reai orwite |f RAW is high, a read operafion will be_initiated, if RW is low, a write operafion will be
y inifiated  [f the LD input is high during the rising edge of K, the R/W input will be ignored.
Positive Output Clock Inpui. C is used in conjunction with T fo clock out the Read data from the device. Cand C
c Input Clock | can be used together to deskew the flight times of various devices on the board back %o the confroller - See
application example for further details. o
Negaiive Qufput Clock input, Cis used in conjunction with G to clock out the Read data fom the device C and
C lput Clock | C can be used together to deskew the flight limes of various devices on the board back to the controller. See
P application example for further details.
K _ in. uf Clock " {Positive input Clock Inpui The rising edge of K is used to capture synchronous inputs o the device and to drive
P out data through Q[X:0] when in single clock mode Al accesses are initiated on the rising edge of K-
7 Inout Clock Negative Input Clock Input K is used to capture synchronous inputs being presented to the deviée and to drive
P out data through Q[X:0] when in single clock mode.
Synchronous Eche clock outpuls  The rising edges of these oulputs are tightly matched to the synchronous dala
CQ, CQ | Outpui Clock |outputs and can be used as a data valid indicafion. These signals are free running and do not stop when the
ouiput data is three stated.
Cutput Impedance Matehing input. This input is used fo fune the device oufputs to the syslem data bus
70 Input impedance. QX:0] oufput impedance is set to 0.2 x RQ, where RQ is a resistor connected between ZQ and

ground. Alfemately, this pin can be connecied directly to VDDQ, which enables the minimum impedance mode
This pin cannot be connected direclly to GND or left unconnected.

8432 thl 02a
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Pin Definitions continued
Symbol | Pin Function Description

DLL Turn Off. When low this input will tum off the DLL inside the device. The AC timings with the DLL

Soft inpt tumed off will be diflerent from those listed in this data sheet There will be an increased propagation delay
from the incidence of Cand Cto G, or K and K to Q as configured  The propagation delay is not a fested

parameter, but will be similar to the propagation delay of other SRAM devices in this speed grade

0 Output | TDO pin for JTAG.

TCK Input TCK pin for JTAG.

TDI [nput TDH pin for JTAG  An intemal resistor will pull TDI to0 VDD when the pin is unconnected

™S input TMS pin for JTAG. An intemal resistor will pull TMS to VDD when the pin is unconnected

NC No connects inside the package. Can be tied fo any voliage level

VREF Input Reference Voltage inpu{ Static input used b set the reference level for HSTL inputs and Quiputs as well

Reference |as AC measurement points

VoD ]S:,Spv;;; Power supply inputs o the core of the device. Should be connected to a 1 8V power supply.

Vss Ground Ground for the device Should be comected to ground of the system,
Voba Power Power supply for the oufputs of the device Should be connected to a 1.5V power supply for HSTL or

Supply  scaled fo the desired oulput voliage.

6432 thl 02b
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Pin Configuration IDT71P79804 (1M x 18)

1 2 3 4 5 6 7 8 g 10 11
Al | g%l g | AW BW | R | N 5| osa | B ca
B NC Qs Do SA NC K BWO SA NC NC Qs
c NC NC D10 Vss SA SA SA Vss NC Qr Ds
D NC D11 Q10 Vss Vss Vss Vss Vss NC NC Cr
E NC NC Qn Voo Vss Vss Vss Voo NC Ds Qs

F NC Q12 D12 Vooa VoD Vss VoD Voog NG NG Qs

G NC D3 Qi3 Voo Voo Vss VoD Vooa NC NC Ds

H Doff Vrer Vooa Vooa VoD Vss Voo Vooo Vooo VREF Q

J NC NG D14 il Vop Vss Voo Vooa NG Q4 D4
K NC NC. Q4 | - Voo Voo Vss Voo. | Voma NC D3 Qs
L NC Q15 ‘Di5 Vooo | Vss "Vss Vss Vooo NC NC Qe
M NC NC | D1§ | Vss | Vss Vss \;ss .Vs.s NC 4] D2

N NC D17 CHs Vss SA SA SA Vss NG NG 3]

P NC NC Q7 SA SA c SA SA NC Do Qo

SA SA SA ™S ™

[l

R DO TCK SA SA SA

6432 1bl 12b

165-ball FBGA Pinout
Top View

NOTES:

1 A3is reservedfor the 36Mb expansion address,

2 A10is reserved forthe 72Mb expansion address This must be tied or driven to VSS on the 1M x 18 DDRH 310 Burst of 2 (71P79804) devices
3. AZis reserved forthe 144Mb expansion address This must be tied or driven to VSS on the 1M x 18 DDRII SIQ Burst of 2 (71P79804) devices
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18 Mb DDR Il SIO SRAM Burst of 2 Commercial and Industrial Temperature Ranges
Absolute Maximum Ratings Capacitance (TA = +25°C, f = 1.0MHz)!
Symbol Rating Value Unit Symbol Parameter Condifions | Max | Unit
— Supply Voltage on Voo with 0516429 v Cw Input Capacitance 5 pF
Respect to GND ) Voo =18V
Cotk | Clock put Capacitance Vooa = 1 5V 6 pF
v Supply Voltage on Vooa with 05t Vopi03 | v - oo =
TR | Respect to GND G VOD+ Co | Output Capacitance 7 pF
Voltage on Input terminals with Note: 6432 101 06
VTERH respe?ct o GIEI)D 51t Von+03 | V 1. Tested at characterization and retested afler any design or process change that
may affect these parameters
Voltage on output and YO
VIERM | torminls with respectto GND | 05 10 Vo0a+03
TaiAs Tomperature Under Bias 55 fo +125 ¢ | Recommended DC Operating
Teta Storage Temperature -85 to +150 °C Conditions
Symbol Parameter Min. Typ. Max | Unit
lour Continuous Current into Quiputs + 20 mA ym : L :
Notes. o152 b1 05 Voo | Power Supply Voliage 1.7 1.8 1.9 v
1 Siressesgreaterthanthose listed under ABSOLUTE MAXIMUM RATINGS Vooa VO Supply Voltage 14 15 19 v
may cause permanent darmagetethe device. Thisisa stressrating onlyand Vss | Ground 0 0 0 v
functional operation ofthe device at these orany other condlitions above those
indicatedinthe operational sections of thisspecilicationisnotimplied Exposure VREF | Input Reference Voliage S Rl v
to absolute maximum rating conditions for extended periods may affect Ambiert Commercial 010 +70 oG
refiability Ta Tamperaturet” :
2 VDDQmustnotexcaed VDD during normal operation Industrial 40 to +85 €
Note: SH2 b0
1. During production testing, the case temperaiure equals the ambient
P .. _ temperature
Write Descriptions!2 ST
Signal - BWo BW)
Wiite Byte 0 L X
Write Byte 1 X L
8432 bl 08
Notes:

1) All byte write (BWx) and () signals are sampled on
the rising edge of K and again on K. The data thatis present on the data bus\
in the designated byle/ will be latched into the input if the comesponding
BWx or is held low. The rising edge of K will sample the firs? byte/
of the two word burst and the rising edge of K will sample the second byte
of the two word burst
2) The availability of the BWx or on designated devices is described in the
pin description table.
3) The DDRIISIO Burst of two SRAM has data forwarding Aread request that
is Initiated an eycle following a write request o the same address will produce
the newly written data in response to the read request
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Application Example

SRAM #1 ave SRAM #4
ZQ — ZQ A—
ep o }féo D Q 250
VIl |sATDR/WEW BW: 0T KR| |-& SALDRWBWIEW: cT KR| |3
R§ A4 4 & 4 Ad Ak 4 & 4 4 4 Al ii
Data Inj-
Data Oul s ! 8]
Address
LD A VT
RIN 3
WX [ X ] .——* ,\QN
MEMORY vrovr
CONTROLLER é;:; é,q
Refurn CLK [ L [y
Seurce CLK )
Return CLK | . *
Source CLK i ) )
R=500 Vr=VREF

BA3Z dw 320
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DC Electrical Characteristics Over the Operating Temperature and
Supply Voltage Range (voo=1.8 +100mV, Vppg = 1.4V to 1.9V)

Parameter Symbol Test Conditions Min Max Unit | Note
Input Leakage Cunment I VDD = Max VIN = VSS to VoDQ 2 ¥2 UA
Output Leakage Cument oL Output Disabled 2 +2 uA
Com'l Ind
267MHz - 850 980
; VoD = Max, 250MHz - 850 900
Og;g@g]gRerent lop I0UT = OmA {ouiputs open), mA 1
{18y Cycle Time > IHKH Min 200MHz - 750 80
167MHz - 850 700
267MHz - 420 450
Device Deselecled (in NOP sfate) 25OMH a7s 410
Standby Current NOP lsg1 E$ = OmA (outputs oper), mA | 2
=i, 200MHz . 335 370
All Inputs <02V or » VDD 0.2V
167MHz - 300 33
Output High Vollage VOH1 RQ = 25082, iCH = -15mA VoDw2-0 12 VORG240 12 v 37
Output Low Voltage VoL RQ = 250Q, IoL = 15mA VoDR/20.12 YooG/2+0 12 v 47
Output High Voltage VoM [0 = -0 1mA VoDe-0 2 VoDa v 5
Output Low Vollage voLz oL =01mA vss 02 ¥ 6
6432 thi 10¢
NOTES:

1 Operating Current is calculated with 50% read cycles and 50% write cycles

2 Standby Gurrent is only after all pending read and write burst operations are completed.

3. Outputs are impedance-conirolled. 10H = -(VDDQ/2)/(RQ/5) and is guaranteed by device characterization for 175Q < RQ < 3509 ThlS
parameter is tested at RQ = 250€2, which gives a nominal 502 output impedance.

4 Oufputs are impedance-controfled. 10L = (VDDQ/2)/{RQ/5) and is guaranteed by device characterization for 1756 < RQ < 3509 ThIS
parameter is fested at RQ = 250Q, which gives a nominal 502 output impedance

5 This measurement is taken to ensure that the output has the capability of pufling to the VDDQ rail, and is not intended to be used as an
impedance measurement point.

6. This measurement is taken to ensure that the output has the capability of pulling to Vss, and is not intended to be used as an impedance
measurement point.

7 Programmable impedance Mode
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Input Electrical Characteristics Over the Operating Temperature and
Supply Voltage Range (Voo =1.8 +100mV, Voba = 1.4V to 1.9V)

Parameter Symbol Min Max Unit | Notes

Commercial and Indusirial Temperature Ran

Input High Voltage, DC | VIH(©c) | VREF+01 | voba+03 | v | 1.2

input Low Voltage, DG | VIL (2C) 03 VREF -0.1 v 1,3

Input High Voltage, AC | VH {aC) | VREF +02 - v 45

Input Low Voltage, AC VIL (AG) - VREF 0 2 v 45

NOTES: 6432 bl 10d

1. These are DC test criteria. DC design criteria is VREF +50mV, The AC VIH/VIL levels are defined separately for measuring timing

parameters.
2 VIH (Max) DC = VDDQ+0 3, VIH {Max) AC = VDD +0 5V (pulse width <20% tKHKH (min))

3. ViL (Min) DC =-0.3V, VIL {(Min) AC = -0 5V {pulse width <20% tKHKH (min})
4 This conditon is for AC function test anly, not for AC parameter test.
5. Tomaintain a valid level, the ransitioning edge of the input must:
a) Sustain a constant sfew rate from the current AC level through the target AC level, VIL{AC) or VIH{AC)

b} Reach at least the target AC level.
¢) After the AC target level is reached, continue to maintain at least the target DG level, VIL{DC) or VIH{DC)

Overshoot Timing Undershoot Timing
20% tKHKH (MIN) |
VOD 405 - VH
VDD+G.25——#¥;—; _________ R ;;;_f;;;_._;%_;_;;_
- A Vss N
VoD _\ /\ -
\VAR Vss028V _____________N___
vssosv ____ |V |
Ve e ___
8432 drw 22

432 drw 21 20% tKHKH (MIN)




IDT71P79804 (1Mx18-Bit)
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AC Test Conditions

Parameter Symbol Value Unit
Core Pawer Supply Yoltage VoD 1.7-1.9 v
Quiput Power Supply Voltage VDLQ 1419 v
Input High Level VB (VODOY2) + 05| ¥
Input Low Level VIL {vooo/2y - 0.5 v
Input Reference Level VREF vone/2 v
Input Risa/Fall Time TRTF 3303 ns
Output Timing Reference Level VoDo/2 v
NOTE: B432 Bl 112

1 Parameters are iested with RQ=250%

Input Waveform

(Voooi2) + 05V
><\_IDDQI2<— Test points—m- VDDOI2><

(VDDG/2) -0 BV-
6432 drw 07
Output Waveform
><VDDQ/24— Test pOiniS+VDDQ/2X
6432 drw 08
AC Test Loads
Vooo2
VoDo/2 RL= 508
Zo =500
o =2500

6432 drw 04
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18 Mb DDR Hl SIO SRAM Burst of 2 Commercial and Industrial Temperature Ranges

AC Electrical Characteristics
(VoD =1.8 = 100mV, Vooa = 1.4V to 1.9V, Commercial and Industrial Temperature Ranges)(3’7)

267MHz 250MHz 200MHz 167MHz
Symbol Parameter Min, Max Min Max | Min, [ Max | Min, Max | Unit | Notes
Clock Parameters
tkHkr | Clock Cycle Time (K,K,C,C) 375 630 400 630 500 788 6.00 8.40 ns
ikCcvar | Glock Phase Jitter (KK.C,C) - . . 020 - 020 - 020 ns 1,5
tkHkL | Clock High Time {K,K,C,C) 150 - 1.60 - 200 - 240 - ns 8
KLKH Clock LOW Time (K,K.C.C) 1.50 . 160 - 2.00 . 240 - ns 8
tHKH | Clock fo clock (K—K,C—T) 169 - 180 - 220 . 2.70 - ns 9
tKHKH | Clock to clock (K—K,C—>C) 169 - 180 - 220 - 270 - ns 9
tkHCH | Clock to data clock (K—CK—T) .00 1.69 000 180 | 000 | 230 | 000 | 280 ns
KCieck | DLL lock time {K, C) 1024 - 1024 - 1024 - 1024 - cycles | 2
tKC reset | K stafic fo DLL reset 30 - 30 - 30 - 30 - ns
QOutput Parameters
cHay | G,C HIGH to output valid . 045 - 0.45 - 045 - 050 ns 3
tcHax [ C,C HIGH to output hold 045 - 045 - 0,45 - 050 - ns 3
tcHov | C€ HIGH to echo clock valid - 045 - 0.45 . 045 - 0.50° ns 3
tchoox [ C,C HIGH %o echo clock hold 045 - 045 - 0.45 - 080 F <o ms-| .3
tcoHay | CCLTQ HIGH to output valid - 0.30 - 030 . 0.35 - 040 | ns )
tcoHax | CQ.C0 HIGH fo ouputhold 030 | - 030 | - |0 | - | o | 4 ne
icHaz | C HIGH to output High-Z - 045 - foas{ - | oss . 0 50 | ns. Laas]
tcHox1 | C HIGH fo output Low-Z (.45 - 445 - 0.45 - 050 4 ns. | 34,5 -
Set-Up Times '
tAvKH Address valid to KK rising edge 0.50 - 050 - 0.60 - 0.70 . ns 6
tvkH [ RAW inputs valid to KK rising edge 0.50 . 050 - 0.60 - 070 Sl s
iovr | Data-in and BWx valid to K, K rising edge | 0.35 - 035 - 0.40 . 0.50 - ns
Hold Times
tHaX  [KK rising edge to address hoid 050 | - 080 | - joso | - |om | - | |6
tKHIX KK rising edge to RW inputs hold 050 . 0.50 - 060 - 0.70 - ns
tHDX | K, K rising edge to data<in and BWx hold | 0.35 - 035 - 0.40 - 0.50 - ns
NOTES: B2 bl 11

1 Clock phase jitter is the variance from clock rising edge to the next expected clock rising edge.

2 Vdd slew rate must be less than 0.1V DC per 50 ns for DLL lock retention. DLL lock time begins once Vdd and input clock are stable.

3. if C,C are tied High, K,K become the references for C,C fiming parameters

4 Toavoid bus contantion, at a given voltage and temperature tCHQX 1 is bigger than iICHQZ. The specs as shown do not imply bus contention
because tCHQX1 is a MIN parameter that is worse case at totally differenttest conditions (0°C, 1.8V} than tCHQZ, which is a MAX parameter
(worstcase at 70°C, 1 7V} itis not possible for two SRAMs on the same board to be at such different voltage and temperature

5 This parameter is guaranteed by device characterization, but not preduction tested.

8. Alladdress inputs must meet the specified setup and hold times for all latching clock edges

7. During production testing, the case temperature equals TA.

8. Clock High Time (tKHKL) and Clock Low Time (tKLKH) should be within 40% to 80% of the cycle time {{KHKH).

9. Clock to clock time (tKHKH) and Clock to clock time (KHKH) should be within 45% to 55% of the cycle time (tKHKH) .
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Timing Waveform of Combined Read and Write Cycles

NOP Reaad Al Read Al Write A2 Write A3 Read A4 MNOP
thurst of 2)  (burstof 27 {burstof 2) {bursiof 2}  (burstof 2}
1 2 3 4 5 B
1

Watalia¥:
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1
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o
WHKE,  KLKH
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IDT71P79804 (1Mx18-Bit)
18 Mb DDR Il 510 SRAM Burst of 2 Caommercial and Industrial Temperature Ranges

IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG

This part contains an |EEE standard 1149 1 Compatible TestAccess  required It is possible to use this device without utilizing the TAP To
Port (TAP). The package pads are monitored by the Serial Scan  disable the TAP controller without interfacing with norma operation of the
circuitry whenin testmode. This s to support connectivity testing during ~ SRAM, TCK must be tied to VSS to preclude a mid level input. TMS and
manufacturing and system diagnostics. Inconformancewith [EEE 11491,  TDi are designed so an undriven input will produce a response identical
the SRAM contains a TAP conirofler, Insiruction register, Bypass Regis-  tothe application of a logic 1, and may be left unconnected, butthey may
terand ID register. The TAP controfler has a standard 16-state machine  also be tied to VDD through a resistor. TDO should be left unconnected
that resets internally upon power-up; therefore, the TRST signal is not

JTAG Block Diagram JTAG Instruction Coding
0 0 0 EXTEST Boundary Scan Register
0 0 1 IDCODE ldentification register 2
0 1 0 SAMPLE-Z Boundary Scan Register 1
0 1 1 RESERVED Do Not Use 5
B 1 0 0 | SAMPLE/PRELOAD | Boundary Scan register 4
1 o 1 RESERVED Do Not Use 5
i 1 1] o0 RESERVED  [Do Not Use 5
TOI > BYPASS Reg. ;
S L TRo SRR BYPASS  |Bypass Register 3
Identification Reg.
Instruction Reg. : NOTES: B4z 1 13
JO— 1. Places Qs in Hi-Z in order to sample all input data regardless of
s i : S otherSHAM inputs
ToK—~——> TAP Gontrolier. .. . e . 2. TDlissampled as an input to the first ID register to altow forthe
- n . serialshiftof the external TDI data.
3 Bypass register is inftialized to Vss when BYPASS instruction is

L s invoked. The Bypass Register also holds serially [oaded DI
" whenexisting the Shift DR states.
4 SAMPLE instruction does not place output pins in Hi-Z,

TAP Controlier_S_tate Dlagram' - 5 Thisinstruction is reserved for future use

s Test Logic Reset
[]

Run Test ke '
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IDT71P79804 (1Mx18-Bit)

18 Mb DDR Il 510 SRAM Burst of 2 Commercial and Industrial Temperature Ranges

32 bits 107 bits

8432 tl 14

Revision Number (31:29) 0x0 Revision Number
Device ID (28:12) 0x0299 1Mx18 DDRI SIO BURSTOF 2 | 71P798045
IDT JEDEC ID CODE (f1:1) 0x033 Allows unique identificaion of SRAM
vendor.
ID Register Presence Indicator {0) 1 Indicates the presence of an 1D register.

6432 1ol 15




IDT71P79804 (1Mx18-Bit)
18 Mb DDR Il SIO SRAM Bursi of 2 Commercial and Industrial Temperature Ranges

Boundary Scan Exit Order

1 &R 37 10D
2 6P 38 9E 74 3E
3 BN 39 10C 75 2D
4 7P 40 11D 75 oF
5 N 4 G 7 1E
6 7R 42 9D 78 2F
7 8R 43 11B % o
8 8P 44 1C " I~
9 QRV 45 9B o o
10 1P 46 10B - "
11 10P & 1A p "
12 10N 48 Intemal o Ny
13 9P 49 9A = N
14 10M 50 8B
86 K
15 11N 51 7C
87 3J
16 oM 52 6C
: ) 2K
17 9N 53 1 ea
— 89 1K
18 L 54 S TA ' _
- — - ' 90 .
19 1M 55 7B 2 f
—— o - SR R
20 oL 55 6B : ;
: : 92 M
21 10L 57 : 6A -
’ L
2 1K 58 5B % :
23 10K 59 5A % N
2 aJ 80 aA % M
2 oK 61 5C % N
2% 104 62 4B g M
27 1J 63 3A %8 3P
28 11H 64 tH 9 2N
29 10G 85 1A 160 2P
30 8G &6 2B gyl 1P
31 1F 67 3B 102 3R
3 16 68 1c 103 4R
3 9F 69 1B 104 4P
34 10F 70 3D 105 5P
% 1IE 7 36 106 5N
% 10E 72 1D 107 5R

6432 bl 16 6432 ol 17 6432 I 1B




IDT71P79804 (1Mx18-Bit)
18 Mb DDR Il SIO SRAM Burst of 2 Commercial and Industrial Temperature Ranges

JTAG DC O

Output Power Supply VooQ 14 - 1.9 v

Power Supply Voltage VDD 1.7 1.8 1.9 v

input High Level ViH 13 - VoD +03 v

Input Low Level ViL -03 - C.5 v

TCK Input Leakage Current fiL -5 - +5 uA

TMS, TDI Input Leakage Current i -15 - + 15 uA

TDO Output Leakage Current oL -5 . +5 uA

Qutput High Voltage (IOH = -1mA) VoH VoG - 0.2 - Vbpa v 1
Ouiput Low Voltage (IOL = ImA) VoL Vss - 02 v i
NOTE: 6432101 19

1. The outputimpedance of TDO is set fo 50 chms (nominal process) and does not vary with the extemal resistor
connected to ZQ.

TAG AC Test Conditions

Input High Level v
Input Low Level viL 0 v
Inpus Rise/Fall Time THTF 1.01.0 1]
'nput and Output Timing Reference Level 0% v 1.

5432 bl 20

Note: 1. For SRAM outputs see AC tesﬁ oufput load on pagé i3

JTAG Input Test WaveForm - JTAG AC Test Load
18V ) ooV
><0 9V --p——Test points——p=-0 9 VX )
oV 6432 drw 23 500hm
: Z0 = 500hm
JTAG Output Test WaveForm TDO+)
G102 drw 24

><0 9V-—Test points—= 09 VX

6432 drw 23a




IDF71P79804 {1Mx18-Bit)

18 Mb DDR I SIO SRAM Burst of 2 . Commercial and Industrial Temperature Ranges

JTAG AC Characteristics

TCK Cycle Time iCHCH 50 - ns
TCK High Pulse Width iCHCL 20 - ns
TCK Low Pulse Width tcLCH 20 - ns
TMS Input Setup Time tMVCH 5 ns
T™MS Input Hold Time 1CHMX 5 - ns
TDI Input Setup Time tDvCH 5 - ns
TDI Input Hotd Time {CHDX 5 - ns
SRAM Input Setup Time tSVCH 5 - ns
SRAM Input Held Time tcHaX 5 - ns
Clock Low to Cuiput Valid fcLav 0 10 ns

6432 tt 21

JTAG Timing Diagram

TCK -t e - —p-i ——lCHO oL cH——
C-IMVCH-bE-ﬂCHMX ; :

T™S |

DI

SRAM

INPUTS

6432drw 19




IDT71P79804 (1Mx18-Bit)
18 Wb DDR H SIO SRAM Burst of 2 Commercial and Industrial Temperature Ranges

Package Diagram Outline for 165-Ball Fine Pitch Grid Array
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IDT71P79804 (1Mx18-Bif}

18 ivib DDR H SIQ SRAN Burst of 2 " Commercial and Industrial Temperature Ranges

Ordering Information

KXX S XXX AKX X

Device Power Spesd  Package _ Frocess/

Type Temperature
Range

._.,____{ Blank Commercial {G°C to +70°C)
i industrial (-40°C 1o +85°C)

BQ 165 Fine Pitch Ball Grid Array (fBGA)
BQG fBGA - Green

267*

%gg Clock Frequency in MegaHeriz

167

IDT71P72804 1M x 18 DDR |t SIO SRAM

BA £rwt
CORPORATE HEADQUARTERS for SALES: for Tech Support:
8024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 sramhelp@idt.com
San Jose, CA 95138 fax: 408-284-2774 800-345-7015 or 408-284-4555

www.idt.com

The IDT Jagois a registered trademark of Integrated Device Technalogy, Inc.
QDA SRAMsand Quad Data Rate RAMs comprisea new familyof products daveloped by Cypress Semiconducter iDT angMicron Technology Ine




IDT71P73804 (1Mx18-Bit)
18 Mb DDR 1l 810 SRAM Burst of 2 Commercial and Industrial Temperature Ranges

Revision History

REV  DATE PAGES DESCRIPTION
0 07/26/05 p 1-21 Released Finaf datashest
1 11/30/05 p 11,1422  Added267MHz speed grade to the DC and AC Electrical Characteristics tables and ordering
information
2 11/01/08 p 1-22 Deleted 71P79204/104/804 devices from datasheet Updated the orderinginformation by removing the

‘IDT" notation.




