R1QHA72 /| R1QLA72 Series

RENESAS

R1QHA7236ABG / R1QHA7218ABG
R1QLA7236ABG / R1QLA7218ABG

72-Mbit DDRII+ SRAM R10DS0184EJ0011

] Rev. 0.11
2-word Burst 2013.01.15

Description

The R1Q#A7236 is a 2,097,152-word by 36-bit and the R1Q#A7218 is a 4,194,304-word by 18-bit synchronous
double data rate static RAM fabricated with advanced CMOS technology using full CMOS six-transistor
memory cell. It integrates unique synchronous peripheral circuitry and a burst counter. All input registers are
controlled by an input clock pair (K and /K) and are latched on the positive edge of K and /K. These products
are suitable for applications which require synchronous operation, high speed, low voltage, high density and
wide bit configuration. These products are packaged in 165-pin plastic FBGA package.

# = H: Latency =2.0, w/o ODT
# = L: Latency =2.0, w/ ODT

Features

® Power Supply
* 1.8V for core (Vpp), 1.4 V to Vi, for /O (Vi)
® Clock
* Fast clock cycle time for high bandwidth
* Two input clocks (K and /K) for precise DDR timing at clock rising edges only
» Two output echo clocks (CQ and /CQ) simplify data capture in high-speed systems
* Clock-stop capability with s restart
m[/O
» Common data input/output bus
* Pipelined double data rate operation
« HSTLI/O
* User programmable output impedance
* DLL/PLL circuitry for wide output data valid window and future frequency scaling
* Data valid pin (QVLD) to indicate valid data on the output
® Function
» Two-tick burst for low DDR transaction size
* Internally self-timed write control
» Simple control logic for easy depth expansion
» JTAG 1149.1 compatible test access port
B Package

* 165 FBGA package (15 x 17 x 1.4 mm)

Notes: 1. QDR RAMSs and Quad Data Rate RAMs comprise a new family of products developed by Cypress

Semiconductor, IDT, Samsung, and Renesas Electronics Corp. (QDR Co-Development Team)

2. The specifications of this device are subject to change without notice. Please contact your nearest
Renesas Electronics Sales Office regarding specifications.

3. Referto
"http://www.renesas.com/products/memory/fast _sram/qdr_sram/index.jsp"
for the latest and detailed information.

4. Descriptions about x9 parts in this datasheet are just for reference.
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R1QHA72 /| R1QLA72 Series

Part Number Definition

ColumnNo. 0/ 1/ 2/3 4 5 6|7 89 1011 - 12|13 14 1516
R1 QHA7 218 ABG -2 5 R B|0
Example
The above part number is just example for 72M DDRII+ B2 x18 400MHz, 15x17mm PKG, Pb-free part.
No. - Comments No. - Comments No. - Comments
0-1 R1 Renesas Memory Prefix 4 A Vdd=18V 60 Frequency = 167MHz
Q2 |aDRrRIB2M L15)2 36 |Density= 36Mb 50 |Frequency = 200MHz
Q3 |QDRIB4 (L15) 56 72 Density = 72Mb 40 Frequency = 250MHz
Q4 |DDRIIB2 (L15) 44 Density = 144Mb 36 Frequency = 275MHz
Q5 |DDRIIB4 (L15) 88 Density = 288Mb 33 Frequency = 300MHz
Q6 |pDRIB2SIO™  (L15) 09 |Datawidth= 9bit 1213 30 |Frequency = 333MHz
QA |QDR I+ B4 L25@ 7-8 18  |Data width = 18bit 27  |Frequency = 375MHz
QB DDRI+ B2 L25 36 Data width = 36bit 25 Frequency = 400MHz
QC |DDRI+B4L25 R 1st Generation 22 Frequency = 450MHz
QD |QDR I+ B4 125 w/ODT™ A |2nd Generation 20 |Frequency = 500MHz
QE |DDRI+ B2 L25 w/ODT B 3rd Generation 19 Frequency = 533MHz
2-3 QF DDR I+ B4 L25 w/ODT 9 C 4th Generation 18 Frequency = 550MHz
QG [QDRI+ B4 L20 D 5th Generation R Commercial temp.
QH [DDRI+B2L20 E 6th Generation 14 Ta range = 0°C to 70°C
QJ DDR I+ B4 L20 F 7th Generation | Industrial temp.
QK |QDRI+ B4 L20 w/ODT 10-11 BG [PKG=BGA 15x17 mm Ta range = -40°C to 85°C
QL |DDRI+B2L20 w/ODT BB |PKG=BGA 13x15 mm A Pb and Tray
QM |DDRI+B4 L20 w/ODT 15 B Pb-free and Tray
QN [QDRI+B2L20 T Pb and Tape&Reel
QP QDR I+ B2 L20 w/ODT S Pb-free and Tape&Reel
: T 0to9,
- - 16 AtoZ [Renesas internal use
or None
Note1: [*1] B=Burst length (B2: Burst length=2, B4: Burst length=4)
[*2] L=Read Latency (L15: Read Latency = 1.5 cycle, L20: 2.0 cycle, L25: 2.5 cycle)
[*3] SlO=Separate /O
[*4] ODT=0On die termination
Note2: Package Marking Name
Pb parts: Marking Name = Part Number(0-14)
Pb-free parts: Marking Name = Part Number(0-14) + "PB-F"
(Example) R1QAA4436RBG-20R - Pb parts
R1QAA4436RBG-20R PB-F - Pb-free parts
Note3: Pb : RoHS Compliance Level = 5/6
Pb-free: RoHS Compliance Level = 6/6
Note4: R1Q*A series support both "Commercial" and "Industrial” temperatures
by "Industrial" temperature parts.
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R1QHA72 /| R1QLA72 Series

72M QDR/DDR SRAM (R1Q*A72 Series) Lineup

- Renesas supports or plans to support the parts listed below.

QDR 11+ / DDR I+ QDR1/DDRII
F
. ded s 'eq”a;‘sz)(max) 533 | 500 | 450 | 400 | 375 | 333 | 333 | 300 | 250 | 200
S0 |[8E8 2|
T 9 |= (=2 B=IT) nj|le 9 f A
Nol B> I 5|8 30 |9%| CveleTime(min) 48750 500|222 |2.50 | 2.66 | 3.00 | 3.00 | 3.30 | 4.00 | 5.00
o =|a = O N (ns)
PartNumber| Jyy—=| 19 [ 20 | 22 [ 25 [ 27 ] 30 [ -30 | -33 [ 40 [ -50
| 1] x 9 |R1Q 2 A72 09 ABv-yy -40 | -50
2] B2 x18 |R1Q 2 A72 18 ABv-yy o I
| 3| QDRI x36 |R1Q 2 A72 36 ABv-yy
5] x18|R1Q 3 A72 18 ABv-yy
6 B4 x36 |R1Q 3 A72 36 ABv-yy -30 33 | 40
8 L2 |2 [x18|R1Q 4 A72 18 ABv-yy
9| bpRil B2 x36 [R1Q 4 A72 36 ABv-yy Sooll Ml M
111] B4 x18 |R1Q 5 A72 18 ABv-yy 30 | 33 | 40
12 x36 |[R1Q 5 A72 36 ABv-yy
(14| DDRII x18 |R1Q 6 A72 18 ABv-yy
15| SIO B2 x36 |R1Q 6 A72 36 ABv-yy =30 33 | 40
117 x18 |R1Q AA72 18 ABv-yy
1g| QPRI+ | B4 x36 [R1IQ A A72 36 ABv-yy 19| 20 | -22
20| w | o [x18|RIQBA7218ABv-yy | .o | o | .
21— B2| ~ |Z [x36|R1QBAT2 36 ABv-yy 197 20 | 22
23| B4 x18 |R1Q C A72 18 ABv-yy 19 | 20 | 22
24 x36 [R1Q C A72 36 ABv-yy
26 x18 [R1Q D A72 18 ABv-yy
27| QPRIl*| B4 x36 [R1Q D A72 36 ABv-yy 19| 20 | -22
29 w |9 [x18[RIQEA7218ABv-yy | o | . [ .
130 DDRII+ B2 | « > | x36 |[R1Q EA72 36 ABv-yy 19 20 2
132 B4 x18 |R1Q F A72 18 ABv-yy 19 | 20 | 22
33 x36 |[R1Q F A72 36 ABv-yy
135 x18 |R1Q GA72 18 ABv-yy _
36| QPRII*| B4 x36 [R1Q GA72 36 ABv-yy 25
38 o | o [ x18|R1IQHA72 18 ABv-yy
Rl B2| |2 -25
139 DDRII+ &~ x36 |R1Q H A72 36 ABv-yy
|41 B4 x18 |R1Q J A72 18 ABv-yy 25
42 x36 |R1Q J A72 36 ABv-yy
44 x18 [R1IQ KA72 18 ABv-yy
] + =
45 e x36 |R1Q KA72 36 ABv-yy 25
147 B2 | © @ | x18 |R1Q L A72 18 ABv-yy 25
] P— N |> [x36[R1Q L A72 36 ABv-yy
150 B4 x18 |[R1QM A72 18 ABv-yy 25
51 x36 [RIQMA72 36 ABv-yy
Notes:
1. "V" represents the package size. If "v" ="G" then size is 15 x 17 mm, and if "v" = "B" then 13 x 15 mm.
2. "yy" represents the speed bin. "R1QAA7236ABG-20" can operate at 500 MHz(max) of frequency, for example.
3. The part which is not listed above is not supported, as of the day when this datasheet was issued,
in spite of the existence of the part number or datasheet.
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R1QHA72 /| R1QLA72 Series

Pin Arrangement
R1Q4A7236 (Top) /

R1QB(H)A7236 (Mid) / R1QE(L)A7236 (Bottom)

1 2 3 4 5 6 7 8 9 10 11
A /CQ NC SA R-/W | IBW2 /K /BW1 /LD SA SA cQ
B NC |[DQ27 [DQ18| SA | /BW3 K /BWO SA NC NC DQ8
SAO0
C | NC | NC |DQ28| Vss | SA | NC | SA | Vi | NC |DQ17| DQ7
D | NC |DQ29 |DQ19| Vgs | Ves | Ves | Vss | Ves | NC | NC |DQ16
E | NC | NC [DQ20| Vopo | Ves | Ves | Ves | Vopa | NC | DQ15| DQ6
F | N |DQ30 | DQ21| Vono | Voo | Ves | Voo | Vooa | NC | NC | DQ5
G | NC |DQ31|DQ22| Vong | Voo | Ves | Voo | Voo | NC | NC |DQ14
H /DOFF VREF VDDQ VDDQ VDD VSS VDD VDDQ VDDQ VREF ZQ
J | nNe | NC D@32 ] Voo | Voo | Vs | Voo | Vona | NC | DQ13]| DQ4
K | NC | NC [DQ23| Vopo | Voo | Ves | Voo | Vona | NC | DQ12| DQ3
L | NC |DQ33|DQ24 | Voo | Ves | Ves | Ves | Vopo | NC | NC | DQ2
M | NC | NC |DQ34| Vi | Vas | Ves | Ves | Ves | NC | DQ11 | DQ1
N NC | DQ35|DQ25| Vg SA SA SA Vss NC NC | DQ10
C
P NC NC [DQ26| SA SA |QVLD| sA SA NC DQ9 | DQO
QVLD
/C
R TDO | TCK SA SA SA 6\][():1_ SA SA SA TMS TDI
(Top View) 00" _Rriqaa7236
Mid | <R1QB(H)A7236
Bottom | «R1QE(L)A7236

Notes: 1. Address expansion order for future higher density SRAMs: 10A — 2A — 7A — 5B.
2. NC pins can be left floating or connected to OV ~ Vppqa.

R1Q4A7218 (Top) / R1QB(H)A7218 (Mid) / R1QE(L)A7218 (Bottom)

1 2 3 4 5 6 7 8 9 10 11
A /1CQ SA SA | R-/W | /BW1 /K NC /LD SA SA CcQ
B NC | DQ9 | NC SA NC K /BWO | SA NC NC | DQ8
C NC NC NC Vss SA Sll:l%o SA Vss NC | DQ7 | NC
D NC NC |DQ10| Vg Vsg Vsg Vsg Vsg NC NC NC
E NC NC |[DQ1 | Vppg | Vss Vss Ves | Vopa | NC NC | DQ6
F NC |DQ12| NC | Vppa | Voo Vss Voo | Voog | NC NC | DQ5
G NC NC [DQ13 | Vppa | Voo Vss Voo | Vooa | NC NC NC
H |[/DOFF| Veer | Vooa | Vooa | Voo Vss Voo | Vooa | Voba | Veer | 29
J NC NC NC | Vpopa | Voo Vgs Voo | Vopa | NC | DQ4 | NC
K NC NC |DQ14 | Vppg | Voo Vss Voo | Voog | NC NC | DQ3
L NC |DQ15| NC | Vppg | Vss Vss Vss | Vopa | NC NC | DQ2
M NC NC NC Vss Vss Vss Vss Vss NC | DQ1 NC
N NC NC [DQ16| Vg SA SA SA Vss NC NC NC
P NC NC |[DQ17| SA SA Q\S;LD SA SA NC NC | DQO
QVLD
/C
R TDO | TCK SA SA SA (g\lDCT SA SA SA | TMS | TDI
(Top View)

Notes: 1. Address expansion order for future higher density SRAMs: 10A — 2A — 7A — 5B.
2. NC pins can be left floating or connected to OV ~ Vppqa.

Rev. 0.11: 2013.0
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R1QHA72 /| R1QLA72 Series

Pin Arrangement

Just Reference
R1Q4A7209 (Top) / R1QB(H)A7209 (Mid) / R1QE(L)A7209 (Bottom)
1 2 3 4 5 6 7 8 9 10 11
A /CQ SA SA R-/W | NC /K NC /LD SA SA cQ
B NC NC NC SA NC K /BW SA NC NC DQ4
C | NC | NC|NC |V | SA| SA | SA | Vg | NC | NC | NC
D | NC | NC | NC | Vgg | Ves | Ves | Ves | Ves | NC | NC | NC
E NC | NC | DQ5 | Vppg | Ves | Vss | Vss | Voo | NC | NC | DQ3
F NC | NC | NC | Voo | Voo | Vss | Voo | Vooa | NC | NC | NC
G NC | NC | DQ6 | Vopa | Voo | Vss | Voo | Voo | NC | NC | NC
H /DOFF VREF VDDQ VDDQ VDD VSS VDD VDDQ VDDQ VREF ZQ
J NC | NC | NC | Vopa | Voo | Ves | Voo | Vona | NC | DQ2 | NC
K | NC | NC | NC | Vopo | Voo | Vss | Voo | Vooa | NC | NC | NC
L NC | DQ7 | NC | Vppa | Ves | Vss | Vss | Vooa | NC | NC | DQ1
M | NC | NC | NC | Vgs | Ves | Ves | Vss | Vss | NC | NC | NC
N NC NC NC Vss SA SA SA Vss NC NC NC
P NC NC DQ8 SA SA Q\?LD SA SA NC NC DQO
QVLD
/C
R TDO | TCK SA SA SA 6\163_'_ SA SA SA TMS TDI
(Top View)

Notes: 1. Address expansion order for future higher density SRAMs: 10A — 2A — 7A — 5B.
2. NC pins can be left floating or connected to OV ~ Vppq.
3. Note that 6C is not SAO and 7C is not SA1 in x9 product. Thus x9 product does not

permit random start address on the two least significant address bits. SAO0, SA1 =0
at the start of each address.

Rev. 0.11 : 2013.01.15 RENESAS
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R1QHA72 /| R1QLA72 Series

Pin Descriptions

Name

/0 type

Descriptions

Notes

SA

Input

Synchronous address inputs: These inputs are registered and must meet
the setup and hold times around the rising edge of K. All transactions
operate on a burst-of-four words (two clock periods of bus activity). SAO
and SA1 are used as the lowest two address bits for burst READ and
burst WRITE operations permitting a random burst start address on x18
and x36 of DDR Il (not Il+) devices. These inputs are ignored when
device is deselected or once burst operation is in progress.

/LD

Input

Synchronous load: This input is brought low when a bus cycle sequence
is to be defined. This definition includes address and READ / WRITE
direction. All transactions operate on a burst-of-four data (two clock
periods of bus activity).

R-/W

Input

Synchronous read / write Input: When /LD is low, this input designates
the access type (READ when R-/W is high, WRITE when R-/W is low) for
the loaded address. R-/W must meet the setup and hold times around
the rising edge of K.

/BW,

Input

Synchronous byte writes: When low, these inputs cause their respective
byte to be registered and written during WRITE cycles. These signals
are sampled on the same edge as the corresponding data and must meet
setup and hold times around the rising edges of K and /K for each of the
two rising edges comprising the WRITE cycle. See Byte Write Truth
Table for signal to data relationship.

K, /K

Input

Input clock: This input clock pair registers address and control inputs on
the rising edge of K, and registers data on the rising edge of K and the
rising edge of /K. /K is ideally 180 degrees out of phase with K. All
synchronous inputs must meet setup and hold times around the clock
rising edges. These balls cannot remain Vg, level.

C,/IC
(Il only)

Input

Output clock: This clock pair provides a user-controlled means of tuning
device output data. The rising edge of /C is used as the output timing
reference for the first and third output data. The rising edge of C is used
as the output timing reference for second and fourth output data. Ideally,
/C is 180 degrees out of phase with C. C and /C may be tied high to
force the use of K and /K as the output reference clocks instead of having
to provide C and /C clocks. If tied high, C and /C must remain high and
not to be toggled during device operation. These balls cannot remain
Vieer level.

/DOFF

Input

DLL/PLL disable: When low, this input causes the DLL/PLL to be
bypassed for stable, low frequency operation.

TMS
TDI

Input

IEEE1149.1 test inputs: 1.8 V I/O levels. These balls may be left not
connected if the JTAG function is not used in the circuit.

TCK

Input

IEEE1149.1 clock input: 1.8 V I/O levels. This ball must be tied to Vg if
the JTAG function is not used in the circuit.

Notes:

1. R1Q2, R1Q3, R1Q4, R1Q5, R1Q6 series have C and /C pins. R1QA, R1QB, R1QC, R1QD,
R1QE, R1QF, R1QG, R1QH, R1QJ, R1QK, R1QL, R1QM, R1QN, R1QP series do not have C,
/C pins. In the series, K and /K are used as the output reference clocks instead of C and /C.
Therefore, hereafter, C and /C represent K and /K in this document.

Rev. 0.11 : 2013.01.15
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R1QHA72 / R1QLA72

Series

Name

/0 type

Descriptions

Notes

ZQ

Input

Output impedance matching input: This input is used to tune the device
outputs to the system data bus impedance. DQ and CQ output
impedance are set to 0.2 x RQ, where RQ is a resistor from this ball to
ground. This ball can be connected directly to V54, which enables the
minimum impedance mode. This ball cannot be connected directly to
Vs Or left unconnected.

In ODT (On Die Termination) enable devices, the ODT termination
values tracks the value of RQ. The ODT range is selected by ODT
control input.

OoDT
(11+ only)

Input

ODT control: When low;

[Option 1] Low range mode is selected. The impedance range is
between 52 Q and 105 Q (Thevenin equivalent), which follows 0.3 x RQ
for 175 Q < RQ < 350 Q.

[Option 2] ODT is disabled.

When high; High range mode is selected. The impedance range is
between 105 Q and 150 Q (Thevenin equivalent), which follows 0.6 x RQ
for 175 Q < RQ < 250 Q.

When floating; [Option 1] High range mode is selected.

[Option 2] ODT is disabled.

DQ, to
DQ,

Input

output

Synchronous data I/Os: Input data must meet setup and hold times
around the rising edges of K and /K. Output data is synchronized to the
respective C and /C, or to the respective K and /K if C and /C are tied
high.
The x9 device uses DQ0~DQ8.

DQ9~DQ35 should be treated as NC pin.
The x18 device uses DQ0~DQ17.

DQ18~DQ35 should be treated as NC pin.
The x36 device uses DQO~DQ35.

CQ,/CQ

Output

Synchronous echo clock outputs: The edges of these outputs are tightly
matched to the synchronous data outputs and can be used as a data
valid indication. These signals run freely and do not stop when DQ tri-
states.

TDO

Output

IEEE 1149.1 test output: 1.8 V I/O level.

QVLD
(l1+ only)

Output

Valid output indicator: The Q Valid indicates valid output data. QVLD is
edge aligned with CQ and /CQ.

Supply

Power supply: 1.8 V nominal. See DC Characteristics and Operating
Conditions for range.

Supply

Power supply: Isolated output buffer supply. Nominally 1.5 V. See DC
Characteristics and Operating Conditions for range.

Supply

Power supply: Ground.

VREF

HSTL input reference voltage: Nominally V,,4/2, but may be adjusted to
improve system noise margin. Provides a reference voltage for the
HSTL input buffers.

NC

No connect: These pins can be left floating or connected to OV ~ V.

Notes:

1. Renesas status: Option 1 = Available, Option 2 = Possible.
2. All power supply and ground balls must be connected for proper operation of the device.

Rev. 0.11 : 2013.01.15
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R1QHA72 /| R1QLA72 Series

Block Diagram (R1QxA7236 / R1QxA7218 series, x=4)

SA0 SA0'

Burst
Logic

|

SAOIII
Address
/LD O—> Registry 1

R-/WO——> and >
KO p Logic v
IKo—>

A 4

Output
Control
Logic

21/22
SA <P

21/22 SAQ"

cQ,/cQ
2

MUX
v

72 72
136 136

<P 22 <P

72
136

<P

DQ
36/18

- s g

R-'Wo——
ILD 0——

4/2 | pata
IBWx =< Registry
Ko—> and
/K o0—) Logic

Memory
Array

Sense Amp
Output
Register
Output
Select
Output
Bufff)er

Write
Register
Write Driver

A\

36/18

i

ﬁ—l-%

or
K

ool ool

or
K,/K

Notes

1. C and /C pins do not exist in II+ series parts.

Block Diagram

(R1QxA7236 / R1QxA7218 / R1QyA7209 series,

x=B,E,H,L,

y=4,B,E,H,L)

20/21/22

SA <P
/LD O—>
R-/WO0——»
K O—

IKo—

Address
Registry
and

p Logic

20/21/22

7

72

R-/W O—»
/LD 0—»
4/2/1

IBWX =<
Ko——

K 0—»|
36/18/9

Data
Registry
> and
> Logic

136
18

L

Write
Register

Write Driver

Memory
Array

Sense Amp

72
136
18

MUX

Output

Register

A4

72
136
18

cQ,/cQ
2

——>

DQ
36/18/9

Output
Select
Output
Buf}f)er

~4P>

J

i

ol

or
K

C,/Cf

or
K,/K

Notes

1. C and /C pins do not exist in II+ series parts.
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R1QHA72 /| R1QLA72 Series

General Description

Power-up and Initialization Sequence

- V,p must be stable before K, /K clocks are applied.
- Recommended voltage application sequence : Vg — Vi, — Vo & Vppe — Vi (0 Vito Vi, Vi, <200 ms)
- Apply Vg after Vi, or at the same time as V.
- Then execute either one of the following three sequences.

1. Single Clock Mode (C and /C tied high)
- Drive /DOFF high (/DOFF can be tied high from the start).

- Then provide stable clocks (K, /K) for at least 1024 cycles (I series) or 20 us (II+ series).
These meet the QDR common specification of 20 us.
When the operating frequency is less than 180 MHz, 2048 cycles are required (II series).

Voba
VREF & b
Fix High (=Vddq)
fr F e R
R, SR R
DOFF B
/DO j:i:i:i:i:i:ﬁ:i:E:E:E:E:E:A.I:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:Elzi:E:E:E:E:E:E:E*E:ﬁ:??‘
cle
K, /K : "
VIUR L isntsnasaasansaniiiatiad o _II

2. Double Clock Mode (C and /C control outputs) (II series only)
- Drive /DOFF high (/DOFF can be tied high from the start)
- Then provide stable clocks (K, /K , C, /C) for at least 1024 cycles (II series).

This meets the QDR common specification of 20 us.

When the operating frequency is less than 180 MHz, 2048 cycles are required (II series).

Status

\',[)[)

Voba

\/FQEI:

/IDOFF

K, /K

C,/IC

T [
e
e
I
prEER e
[
shbbbhbhhhhhhddeetetetetet ettt bl elely SET-UP Cyal
................................... - . R, . R, . R, -
A g N ’ N 1 N 1 \ U \ U N U
1 N 1 M 1 N 1 1 N 1 1
............................... ] \_J ) \_J \_J \_J \_J \_J
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv - . . . . . . -
FEERE \ U 9 U 9 U \ ’ \ ’ \ ’ \ ’
i
R ! NS ) N S R )
AR [ (- S s S S s s

3. DLL/PLL Off Mode (/DOFF tied low)
- In the "NOP and setup stage", provide stable clocks (K, /K) for at least 1024 cycles (II series) or 20 us (II+
series). These meet the QDR common specification of 20 us.

Rev. 0.11 : 2013.01.15
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R1QHA72 /| R1QLA72 Series

DLL/PLL Constraints

1. DLL/PLL uses K clock as its synchronizing input. The input should have low phase jitter which is
specified as tKC var.

2. The lower end of the frequency at which the DLL/PLL can operate is 120 MHz.
(Please refer to AC Characteristics table for detail.)

3. When the operating frequency is changed or /DOFF level is changed, setup cycles are required again.

Programmable Output Impedance

1. Output buffer impedance can be programmed by terminating the ZQ ball to Vg through a precision resistor
(RQ). The value of RQ is five times the output impedance desired. The allowable range of RQ to
guarantee impedance matching with a tolerance of 15% is 250 € typical. The total external capacitance of
ZQ ball must be less than 7.5 pF.

Rev. 0.11 : 2013.01.15 RENESAS PAGE:10
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R1QHA72 /| R1QLA72 Series

QVLD (Valid data indicator)
(R1QA, R1QB, R1QC, R1QD, R1QE, R1QF, R1QG, R1QH, R1QJ, R1QK, R1QL, R1IQM
R1QN, R1QP series)

1. QVLD is provided on the QDR-II+ and DDR-II+ to simplify data capture on high speed systems. The Q
Valid indicates valid output data. QVLD is activated half cycle before the read data for the receiver to be
ready for capturing the data. QVLD is inactivated half cycle before the read finish for the receiver to stop
capturing the data. QVLD is edge aligned with CQ and /CQ.

ODT (On Die Termination)
(R1QD, R1QE, R1QF, R1QK, R1QL, R1QM, R1QP series)

1. To reduce reflection which produces noise and lowers signal quality, the signals should be terminated,
especially at high frequency. Renesas offers ODT on the input signals to QDR-II+ and DDR-II+ family of
devices. (See the ODT pin table)

2. In ODT enable devices, the ODT termination values tracks the value of RQ. The ODT range is selected by
ODT control input. (See the ODT range table)

3. In DDR-II+ devices having common I/O bus, ODT is automatically enabled when the device inputs data
and disabled when the device outputs data.

4. There is no difference in AC timing characteristics between the SRAMs with ODT and SRAMs without
ODT.

5. There is no increase in the Iy of SRAMs with ODT, however, there is an increase in the lypq (current
consumption from the I/O voltage supply) with ODT.

ODT range

ODT control pin Theven.in equivalent resistanc(-a (Rruev) Unit Notes
Option 1 Option 2 - 6
Low 0.3 xRQ (ODT disable) Q 1,4
High 0.6 xRQ 0.6 xRQ Q 2,5
Floating 0.6 xRQ (ODT disable) Q 3

Notes:

1. Allowable range of RQ for Option 1 to guarantee impedance matching a tolerance of £ 20 % is
175 Q@ <RQ <350 Q.

2. Allowable range of RQ to guarantee impedance matching a tolerance of + 20 % is
175 Q <RQ <250 Q.

3. Allowable range of RQ for Option 1 to guarantee impedance matching a tolerance of £ 20 % is
175 Q <RQ =< 250 Q.

4. Atoption 1, ODT control pin is connected to Vppq through 3.5 kQ. Therefore it is recommended
to connect it to Vg through less than 100 Q to make it low.

5. At option 2, ODT control pin is connected to Vgg through 3.5 kQ. Therefore it is recommended to
connect it to Vppq through less than 100 Q to make it high.

6. Renesas status: Option 1 = Available, Option 2 = Possible. If you need devices with option 2,
please contact Renesas sales office.
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R1QHA72 /| R1QLA72 Series

Other LSI SRAM with ODT
Vbba
2 X Ryygy ZQ
)
>—+—+) ) D RQ
~ Input
Output
Buf?er 2 X Ryyey Buffer Vgs
Vss
(R1QD, R1QE, R1QF, R1QK, R1QL, R1QM, R1QP series)
ODT On/Off timing Notes
Pin name Option 2
Option 1 . _ ... |ODTpin=Low| 3
SEUREITEL A L1 e Floating
Dy ~ D, in separate I/O devices Always On Always Off 1
Off: First Read Command
+ Read Latency
N - 0.5 cycle
. DQ, ~ DQ, . On: Last Read Command Always Off 2
in common I/O devices
+ Read Latency
+ BL/2 cycle + 0.5 cycle
(See below timing chart)
/1BW, Always On Always Off
K, /K Always On Always Off

w

Notes: 1. Separate I/O devices are R1QD, R1QK, R1QP series.

Common /O devices are R1QE, R1QF, R1QL, R1QM series.
Renesas status: Option 1 = Available, Option 2 = Possible. If you need devices with
option 2, please contact Renesas sales office.
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R1QHA72 /| R1QLA72 Series

ODT on/off Timing Chart for R1IQE series (DDR II+, Burst Length=2, Read Latency=2.5 cycle)

Read
(B2)

Read | Read | Read | Read Write | Write | Write
Status NOP (B2) | (B2) | (B2) | (B2) NOP | NOP | NOP (B2) | B2) | (B2)

A\ {x A\
Command —<l§a Rb RH% W R_J/
DQ @QaXQb QbXQc, QcXQd @— @ QiXQj

DQ ODT Enabled Disabled Enabled Disabled
I I I I I I I I I I I I

ODT on/off Timing Chart for R1QF series (DDR II+, Burst Length=4, Read Latency=2.5 cycle)

Read Read Write Write Read
Status NOP (B4) - (B4) - NOP | NOP | NOP (B4) (B4) -
A oA
Command \If? \'?9
DQ {QalQafQajQafQciQckQc \3/ QiXQi
DQ ODT Enabled Disabled Enabled Disabled
T T T T T T T T T T T T

ODT on/off Timing Chart for R1QL series (DDR II+, Burst Length=2, Read Latency=2.0 cycle)

Read | Read | Read | Read Write | Write | Write | Write | Read | Read | Read
Status | NOP | g5y B2) | (B2) | (B2) |NOF |NOP | (B2) | (B2) | (B2) | (B2) | (B2) | (B2) | (B2)

YISO S0S0S05050505000000000000000 0
Command —<I§a Rb RH:’J\ . i RH@
a0y

DQ Qa)\Qa)QbrQbjQciQciQdXQd QiXQi} QjXQj JQkkQk

DQ ODT Enabled >< Disabled >< Enabled X Disabled
I I I I I I I I I I I I I

ODT on/off Timing Chart for R1QM series (DDR II+, Burst Length=4, Read Latency=2.0 cycle)

Read Read Write Write Read Read
Status NOP (B4) - (B4) - NOP | NOP (B4) - (B4) - (B4) - (B4)
Command {R% <R§ "
DQ QafQafQafQajQcrQc Qi Qi X Qi X Qi fQkXQk
DQ ODT Enabled X Disabled X Disabled
| T T T T T T T T T T T T T T T |
Notes
1. ODT on/off switching timings are edge aligned with CQ or /CQ.
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R1QHA72 /| R1QLA72 Series

K Truth Table
Operation K /LD |R-/W DQ
Data in
Write Cycle: Inout
Load address, input write P D(A1) D(A2)
. 1 L L data
data on consecutive K -
and /K rising edges npu
g edg clock K(t+1)1 IK(t+1)1
Data out
Read Cycle: Output Q(A1) Q(A2)
Load address, output 1 L H data
read data on consecutive Input RL®=1.5 /C(t+1)1 C(t+2)1
C and /C rising edges clock | RL=2.0 C(t+2)1 /C(t+2)1
forQ | RL=25 /C(t+2)1 C(t+3)1
NOP (No operation) 1 H x |High-Z
Standby (Clock stopped) | Stopped| x Previous state

Notes:

1.
2.

o0k

H: high level, L: low level, x: don'’t care, 1: rising edge.

Data inputs are registered at K and /K rising edges. Data outputs are delivered at C and /C
rising edges, except if C and /C are high, then data outputs are delivered at K and /K rising
edges.

/LD and R-/W must meet setup/hold times around the rising edges (low to high) of K and are
registered at the rising edge of K.

This device contains circuitry that will ensure the outputs will be in high-Z during power-up.
Refer to state diagram and timing diagrams for clarification.

When clocks are stopped, the following cases are recommended; the case of K = low, /K =
high, C = low and /C = high, or the case of K = high, /K = low, C = high and /C = low. This
condition is not essential, but permits most rapid restart by overcoming transmission line
charging symmetrically.

A1 refers to the address input during a WRITE or READ cycle. A2 refers to the next internal
burst address in accordance with the linear burst sequence.

RL = Read Latency (unit = cycle).

Burst Sequence

Linear Burst Sequence Table (R1Q4Aww36 / R1IQ4Aww18 series )

SA0 SA0Q Notes
External address 0 1
1st internal burst address 1 0
Rev. 0.11 : 2013.01.15 RENESAS PAGE:14
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R1QHA72 /| R1QLA72 Series

Byte Write Truth Table ( x 36 )

Operation K K /BWO /BW1 /BW2 /BW3
. 1 - L L L L
Write DO to D35
- 1 L L L L
. 1 - L H H H
Write DO to D8
- 1 L H H H
. 1 - H L H H
Write D9 to D17
- 1 H L H H
. 1 - H H L H
Write D18 to D26
- 1 H H L H
: T - H H H L
Write D27 to D35
- 0 H H H L
. . 1 - H H H H
Write nothing
- 1 H H H H
Notes:
1. H: high level, L: low level, 1: rising edge.
2. Assumes a WRITE cycle was initiated. /BWx can be altered for any portion of the BURST
WRITE operation provided that the setup and hold requirements are satisfied.

Byte Write Truth Table ( x 18)

Operation K IK /BWO /BW1

: ) - L L
Write DO to D17

- 1 L L

. 1 - L H
Write DO to D8

- 1 L H

. t - H L
Write D9 to D17

- 1 H L

. . 1 - H H

Write nothing
- 1 H H

Notes:

1. H: high level, L: low level, 1: rising edge.
2. Assumes a WRITE cycle was initiated. /BWx can be altered for any portion of the BURST
WRITE operation provided that the setup and hold requirements are satisfied.

Byte Write Truth Table (x 9 ) Just Reference except R1Q2A**09 series

Operation K K /BW
, ) - L
Write DO to D8
- 1 L
- . 1 - H
Write nothing
- T H

Notes:

1. H: high level, L: low level, 1: rising edge.
2. Assumes a WRITE cycle was initiated. /BWx can be altered for any portion of the BURST
WRITE operation provided that the setup and hold requirements are satisfied.
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R1QHA72 /| R1QLA72 Series

Bus Cycle State Diagram

ILD=H

Supply
voltage
provided

______

/ILD=H & Count=2

R-W=L

—
Write Double

Count

=Count + 2

ILD =L
&
Count=2
T TTTTTTON
ILD=L! LoadNew
Address !
! Count=0
1
R-/W=H [ Read Double
7 CCount
=Count + 2
ILD&— L
Count=2

/ILD=H & Count=2

Notes:

1. SAOQ is internally advanced in accordance with the burst order table. Bus cycle is terminated at
the end of this sequence (burst count = 2).
2. State machine control timing sequence is controlled by K.
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R1QHA72 /| R1QLA72 Series

Absolute Maximum Ratings

Parameter Symbol Rating Unit Notes
-0.5toV, +0.5
Input voltage on any ball Vin 2.5V max.) \Y 1,4
-0.5t0 Vppq + 0.5
Input/output voltage Vio (2.5 V max.) 1,4
Core supply voltage Voo -0.5t02.5 \% 1,4
Output supply voltage Vooa -0.5to Vp \Y, 1,4
Junction temperature Tj +125 (max) °C 5
Storage temperature Ters -55to +125 °C

Notes:

1. All voltage is referenced to Vg.

2. Permanent device damage may occur if Absolute Maximum Ratings are exceeded.
Functional operation should be restricted the Operation Conditions. Exposure to higher than
recommended voltages for extended periods of time could affect device reliability.

3. These CMOS memory circuits have been designed to meet the DC and AC specifications
shown in the tables after thermal equilibrium has been established.

4. The following supply voltage application sequence is recommended: Vgq, Vip, Vipa: Vier
then V,,. Remember, according to the Absolute Maximum Ratings table, V, is not to
exceed 2.5 V, whatever the instantaneous value of V.

5. Some method of cooling or airflow should be considered in the system. (Especially for high
frequency or ODT parts)

Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit | Notes
Power supply voltage -- core Voo 1.7 1.8 1.9 \% 1
Power supply voltage -- I/O Vooa 14 1.5 Voo \% 1,2
Input reference voltage -- 1/0 Vieer 0.68 0.75 0.95 \ 3
Input high voltage Vimoey | Vrer + 0.1 — Vppg + 0.3 \ 1,4,5
Input low voltage Vi ooy -0.3 — Viger — 0.1 \ 1,4,5

Notes:

1. At power-up, V5 and V4 are assumed to be a linear ramp from OV to V(min.) or
Vppa(min.) within 200ms. During this time V5o < Vpp and Vi, < V.

During normal operation, V54 must not exceed V.

2. Please pay attention to Tj not to exceed the temperature shown in the absolute maximum
ratings table due to current from V.

3. Peak to peak AC component superimposed on V. may not exceed 5% of V.

4. These are DC test criteria. The ACV,/V, levels are defined separately to measure timing
parameters.

5. Overshoot: V|, nc)S Vppg + 0.5V fort <ty /2
Undershoot: V, ac)2-0.5V fort <t /2
During normal operation, V,, ., must not exceed V4 and V; , must not be lower than V.
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R1QHA72 /| R1QLA72 Series

DC Characteristics

(Ta=

Symbol =1I;,. Unit=mA. See Notes 1,2 and 3 in the page after next.

0~+70°C @ R1Q*A*****BG-**R** series, Ta=-40 ~+85°C @ RIQ*A*****BG-**** series)
(Vpp = 1.8V 0.1V, V10 = 1.5V, Vi = 0.75V)

QDR I+ / DDR 11+ QDRI / DDRII
) s P i P Freq”g\;‘g)(max) 533 | 500 | 450 | 400 | 375 | 333 | 333 | 300 | 250 | 200
32 |2 Be s s .0 i i
No E F |3 5|8 9% ) 2% QD T(:'s‘)e (min) 14 875/ 2.00 | 2.22 | 2.50 | 2.66 | 3.00 | 3.00 | 3.30 | 4.00 | 5.00
Part Number] Jyy—] 19 [ 20 [ 22 [ 25 [ 27 [ 30 [ 30 [ -33 [ 40 | -50
| 1] x 9 |R1Q 2 A72 09 ABv-yy 760 | 670
| 2] B2 x18 |R1Q 2 A72 18 ABv-yy 890 | 780
3 | QDRII x36 |R1Q 2 A72 36 ABv-yy 950 | 830
E B4 x18 |R1Q 3 A72 18 ABv-yy 880 | 820 | 730
6 x36 |R1Q 3 A72 36 ABv-yy 910 | 850 | 750
8] B2 L2 |2 [x18|R1Q 4 A72 18 ABv-yy 750 | 700 | 630
1 9] DDRII x36 |R1Q 4 A72 36 ABv-yy 810 | 760 | 680
[11] = x18 |[R1Q 5 A72 18 ABv-yy 660 | 630 | 590
12 x36 |R1Q 5 A72 36 ABv-yy 700 | 670 | 630
| 14| DDRII B2 x18 |R1Q 6 A72 18 ABv-yy 750 | 700 | 630
15| SIO x36 |R1Q 6 A72 36 ABv-yy 810 | 760 | 680
117 QDRII+| B4 x18 |R1Q AA72 18 ABv-yy 1220 | 1160 | 1070
18 x36 |R1Q A A72 36 ABv-yy 1280 | 1220 | 1130
120 B2| 2 |2 x18 |R1Q B A72 18 ABv-yy 1030 | 990 | 920
121 DDRII+ N |Z %36 |[R1IQBA72 36 ABv- yy 1110 | 1060 | 990
123 B4 x18 |R1Q C A72 18 ABv-yy 820 | 790 | 750
24 x36 |R1Q C A72 36 ABv-yy 880 | 850 | 800
126 QDRII+| B4 x18 |R1Q D A72 18 ABv-yy 1220 | 1160 | 1070
27 x36 |R1Q D A72 36 ABv-yy 1280 | 1220 | 11<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>