IBM11M1730B

1M x 72 DRAM MODULE

Features

* 168 Pin JEDEC Standard, 8 Byte Dual In-line
Memory Module

* 1Mx72 Fast Page Mode DIMM
= Performance:

-60 -70
trac  |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 20ns | 25ns
taa Access Time From Address 35ns | 40ns
tre Cycle Time 110ns | 130ns
trc Fast Page Mode Cycle Time 40ns | 45ns

« All inputs and outputs are LVTTL (3.3V) or TTL
(5.0V) compatible

= Single 3.3V + 0.3V or 5.0V = 0.5V Power Supply
* Au contacts

Optimized for ECC applications
* System Performance Benefits:

- Buffered inputs (except RAS, Data)
Reduced noise (32 Vgs/Vc pins)

4 Byte Interleave enabled

Buffered PDs

» Fast Page Mode, Read-Modify-Write Cycles

* Refresh Modes: RAS-Only, CBR and Hidden
Refresh

* 1024 refresh cycles distributed across 16ms
* 10/10 addressing (Row/Column)

+ Card Size:
- 5.25" x 1.0" x 0.354" (SOJ)
- 5.25"x1.0"x0.157" (TSOP)

* DRAMS in SOJ or TSOP Packages

Description

IBM11M1730B is an industry standard 168-pin
8-byte Dual In-line Memory Module (DIMM) which is
organized as a 1Mx72 high speed memory array for
ECC applications. The DIMM uses 18 1Mx4 DRAMs
in SOJ or TSOP packages.

Improved system performance is provided by the
on-DIMM buffering of selected input signals. The
specified timings include all buffer, net and skew
delays, which simplifies the memory subsystem
design analysis. The data and RAS signals are not
buffered, which preserves the DRAM access specifi-
cations of 60ns and 70ns.

Presence Detect (PD) and Identification Detect (ID)
bits provide information about the DIMM density,

addressing, performance and features. PD bits can
be dotted at the system level and activated for each
DIMM position using the PD enable (PDE) signal. ID
bits also allow detection of card features, and may
be dot-or'd at the system level to provide information
for the entire DIMM bank. For example, the system
will determine that ECC DIMMs are installed if PD8
is low (0). IDO need not be sensed since both x72
and x80 ECC DIMMs will function in a x72 bank.

All IBM 168-pin DIMMs provide a high performance,
flexible 8-byte interface in a 5.25” long space-saving
footprint. Related products are the x64 and x72 par-
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V).
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IBM11M1730B

1M x 72 DRAM MODULE
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Pin Description

RAS0, RAS2 Row Address Strobe Vee Power (3.3V or 5.0V)
CASO, CAS4 Column Address Strobe (Buffered) Vss Ground
WEO, WE2 Read/write Input (Buffered) NC No Connect
OEo, OE2 Qutput Enable (Buffered) PD1 - PD8 Presence Detects (Buffered)
A0, BO, A1 - A9 Address Inputs (Buffered) PDE Presence Dstect Enable
DQx Data Input/Output 1D0 - ID1 ID Bits
Pinout
Ping | Tot | Ping | B2SK lping | RIONY | Ping | Back || ping | IOt | Pine | BRCK || Ping | o0t | ping | Back
1 Vss 85 Vss 22 DQ17 | 106 | DQ53 43 Vss 127 Vss 64 NC 148 NC
2 DQo 86 DQi36 23 Vss 107 Vss 44 OEz 128 NC 65 DQ25 149 DQ61
3 DQ1 87 DQ37 24 NC 108 NC 45 RAS2 129 NC 66 DQ26 150 DQe2
4 bDQ2 88 DQ38 25 NC 109 NC 46 CAS4 130 NC 67 bQ27 151 DbQe63
5 bQas 89 DQ39 26 Vce 110 Vee 47 NC 131 NC 68 Vss 152 Vss
6 Vee 90 Vee 27 WEO 111 NC 48 WE2 132 PDE 69 DQ28 153 DQ64
7 b4 3] DQ40 28 CASo 112 NC 49 Vee 133 Vee 70 DQ29 154 DQ65
8 DQ5 92 DQ41 29 NC 113 NC 50 NC 134 NC 71 DQ30 155 DQe6
9 DQs 93 DQ42 30 RASO 114 NC 51 NC 135 NC 72 DQ31 166 DQe7
10 DQ7 94 DQ43 31 [s] s} 115 NC 52 DQ18 136 DQ54 73 Voo 157 Vee
11 DQs 95 DQ4a4 32 Vss 116 Vss 53 DQ19 137 DQ55 74 DQ32 158 DQ68
12 Vss 96 Vss 33 AD 117 Al 54 Vgs 138 Vss 75 DQ33 159 DQ69
13 DQ9 97 DQ45 34 A2 118 A3 55 DQ20 139 DQ56 76 DQ34 160 DQ70
14 DQ10 98 DQ4é 35 A4 119 A5 56 DO21 140 DQs7 77 DQ35 161 DQ71
15 DQt1 99 DQ47 36 A6 120 A7 57 DQ22 141 DQ58 78 Vss 162 Vss
16 DQ12 100 DQ48 37 A8 121 A9 58 DQ23 142 DQ59 79 PD1 163 PD2
17 DQ13 101 | DQ49 || 38 NC 122 NC 59 Veo 143 Vee 80 PD3 164 PD4
18 Vee 102 Vee 39 NC 123 NC 60 DQ24 144 DQ60 81 PD5 165 PD6
19 DQ14 103 DQ50 40 Vee 124 Vee 61 NC 145 NC 82 PD7 166 PD8
20 pQ1s 104 DQ51 41 NC 125 NC 62 NC 146 NC 83 1DO 167 ID1
21 DQ16 1056 DQ52 42 NC 126 BO 63 NC 147 NC 84 Vee 168 Voo
Note: All pin assignments are consistent for all 8 Byte versions.
Ordering Information
Part Number Organization | Speed | Leads Dimension Power DRA'.VI. Die Notes
Revision
IBM11M1730BD-60 1Mx72 60ns Au 5.25"x1.0"x 0.354" 5.0V E
IBM11M1730BD-70 1Mx72 70ns Au 5.25"x1.0"x 0.354” 5.0V E
IBM11M1730BE-60 1Mx72 60ns Au 5.25"x1.0"x 0.157" 5.0V E
IBM11M1730BE-70 1Mx72 70ns Au 5.25"x1.0"x 0.157" 5.0V E
IBM11M1730BF-60 1Mx72 60ns Au 5.25"x1.0"x 0.354” 5.0V F
IBM11M1730BF-70 1Mx72 70ns Au 5.26"x1.0"x 0.354” 5.0V F
IBM11M1730BBD-60 1Mx72 60ns Au 5.26"x1.0"x 0.354” 3.3v E
IBM11M1730BBD-70 1Mx72 70ns Au 5.25"x1.0"x 0.354" 3.3v E
IBM11M1730BBH-60 1Mx72 60ns Au 5.25"x1.0"x 0.354" 3.3v F
IBM11M1730BBH-70 1Mx72 70ns Au 5.25"x1.0"x 0.354" 3.3v F
©IBM Corporation. All rights reserved. 50H4347
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IBM11M1730B

1M x 72 DRAM MODULE

Block Diagram

OEO :E OE2
WEQ L—— WE2 1>——
_ RASO e RAS2
CASO I CAS4 —[>——l
TAS AAS WE OF CAS RAS WE Of|
DQO —-{I/00 DQ36 —{ /0 0
DQ1 —1/01 DO DQ37 —{ IO 1 Do
DQ2 —{1¥o2 DQ38 — 1O 2
DQ3 —1Q3 DQ39 —{1/0 3
I I 1 T 1
TAS RAS WE OF TAS RAS WE OE
D4 —{100 D40 —{1O 0
DQs —I/O 1 D1 DQ41 —{HO 1 D10
Das —{1/02 DQ42 — 10 2
DQ7 —{IO3 DQ43 —{1/0 3
I 1 I | T I | T
TAS RAS WE OF| CAS RAS WE OE
pQs —{roo DQ4s —{HO 0
DQY —I/O 1 DQ4s —{ VO 1
D10 —10 2 b2 DQ4as —{i/0 2 D11
DQ11 —{lI0 3 DQa7 —{110 3
T I T 1 1 I | 1
CAS RAS WE OF TAS RAS WE OF
pDQ12—1/0 0 DQ48 —{1/0 0
DQ13 —{ 110 1 D3 DQ49 —1/0 1 D12
DQ14 — 10 2 DQ50 — 10 2
pDQis 170 3 DQs1 —{ 10 3
1 I I T 1 I 1 1
TAS RAS WE OEf TAS RAS WE OF|
DQ16 —{1/0 0 DQsz —{ 100
DQ17 ~— 10 1 D4 DQS3 —11/0 1 D13
pQ1s —{1I0 2 DQs4 —{ /0 2
DQ19 —{1IQ 3 DQss —1/0 3
I T 1 T T -
CTAS RAS WE OF TAS RAS WE OE
DQ20 —{ /00 DQse —{ /00
DQ21 — /0 1 D5 DQ57 — 110 1 D14
DQ22 —{1/0 2 DQsg —{1/0 2
DQ23 —{1/0 3 paseo —{1/0 3
I 1 L 1 | I I I
CTAS RAS WE OF| CTAS FAS WE OF]
D24 —| 100 DQE0 —| 10 0
DQ25 ——1/0 1 D6 DQ61 —— 1O 1 D15
DQ26 —{1/0 2 DQ62 —] /0 2
DQ27 —{1/0 3 DQ63 =——{ O 3
] T | - T T T
CAS RAS WE UTE CAS RAS WE OE
DQz2s8 —{ 1100 DQ64 —1/0 0
DQ29 —{ /0 1 D7 DQEs —{ V0 1 D16
paso —{1o 2 pass —{110 2 Vss j—» PD 1-8 (when = 0, 1=NC)
D31 —{I/0 3 DQe7 —1{I1/0 3 PDE
T T  — T T 1 PDE
TAS HAS WE OF| TAS RAS WE OF
DQ32 —il/Io o DQ68 — 110 0 A1 - AN 4{ >—» A1-AN: DRAMS DO - D17
DQ33 —{ /O 1 DQ69 —{ 170 1 |> . DRAMS D0-D8
DQ34 = 1/0 2 b8 DQ70 —{1/0 2 D17 A0 AD:
baas —{l0 3 DQ71 —1l03 BO —{>— A0: DRAMS D9-D17
Ve < DO - D17, Buffers
Vss 1 DO - D17, Buffers
50H4347 ©IBM Corporation. All rights reserved.
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IBM11M1730B
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1M x 72 DRAM MODULE

Truth Table
Function RAS | CTAS WE OE Row | Column | g5 DQx
Address | Address
Standby H H—oX X X X X X High Impedance
Read L L H L Row Col X Valid Data Out
Early-Write L L L X Row Col X Valid Data In
] Valid Data Out,
Late-Write / RMW L L H-L L—H Row Col X Valid Data In
Fast Page Mode - Read L HoL H L Row Col X Valid Data Out
1st Cycle
Subsequent Cycles L H-L H L N/A Col X Valid Data Out
Fast P - Wri
ast Page Mode - Write L HosL L X Row Col X Valid Data In
1st Cycle
Subsequent Cycles L H-L L X N/A Col X Valid Data In
Fast Page Mode - RMW Valid Data Out,
1st Cycle L H—-L H—-L L—H Row Col X Valid Data In
Valid Data Out,
Subsequent Cycles L H-L H-L L—H N/A Col X Valid Data In
RAS-Only Refresh L H X X Row N/A X High Impedance
CAS-Before-RAS Refresh H-L L H X X X X High Impedance
) Read | L—H—-L L H L Row Col X Data Out
Hidden Refresh
Write | LoH-L L H X Row Col X Data In
Not Affected
Read Presence Detects X X X X X X L (PD Bits Valid)
Presence Detect
Pin -60 -70
PD1 (PD1 - PD4: Addressing/Density) 0 0
PD2 0 0
PD3 1 1
PD4 0 0
PD5 (EDO Detection) 0 0
PD6 (PD6 - PD7: Speed) 1 0
PD7 1 1
PD8 (Parity/ECC Designator) 0 0
IDO (DIMM Type/Width) 0 )
ID1 (Refresh Mode) 0 0
1. PD1-8 are buffered outputs (0 = driven to Vg, 1 = open)
2. iD0-1 are unbuffered outputs (0 = Vss, 1 = open)
3. PDE should be tied high or low at system level if not used
©@IBM Corporation. All rights reserved. 50H4347
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IBM11M1730B

1M x 72 DRAM MODULE

Absolute Maximum Ratings

Symbol Parameter Rating (3.3V) Rating (5.0V) Units Notes

Voo Power Supply Voltage -0.5to +4.1 -1.0t0 +6.0 A\ 1

Vin Input Voltage -0.5 to min (Vgc + 0.5, 4.1) 1-0.5 to min (Vce + 0.5, 6.0) \Y 1

Vour Output Voltage -0.5 to min (Vee + 0.5, 4.1) | -0.5 to min (V¢ + 0.5, 6.0) v 1

Torr Operating Temperature 01to +70 0to +70 °c 1

Tste Storage Temperature -55 to +125 -55 to +125 °c 1

P Power Dissipation 6.2 8.4 w 1

fout Short Circuit Output Current 50 50 mA 1

louTPD Short Circuit Output Current (PD) 60 60 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con-
dition for extended periods may affect reliability.

Recommended DC Operating Conditions (1,=0t0 70°C)

3.3V 5.0V
Symbol Parameter Min Typ Max Min Typ Max Units | Notes
Vee Supply Voltage 3.0 3.3 3.6 4.5 5.0 5.5 \ 1
Vi Input High Voltage 2.0 — Vee + 0.3 24 — Voo + 0.5 \ 1,2
ViL Input Low Voltage -0.3 — 0.8 -0.5 — 0.8 A" 1,2

erence.

1. All voltages referenced to Vss.

2. Viy may overshoot to Vg + 1.2V for pulse widths of < 4.0ns with 3.3 Volt, or Ve + 2.0V for pulse widths of < 4.0ns (or Vgc + 1.0V
for < 8.0ns) with 5.0 Volt. Additionally, V). may undershoot to -1.2V for pulse widths < 4.0ns with 3.3 Volt, or to -2.0V for pulse
widths < 4.0ns (or -1.0V for < 8.0ns) with 5.0 Volt. Pulse widths measured at 50% points with amplitude measured peak to DC ref-

Capacitance (T, =010 +70°C, Vg = 3.3V £ 0.3V or 5.0V % 0.5V)

Symbol Parameter Max Units Notes
Cnh input Capacitance (A0, B0, A1-A9) 13 pF
Ci Input Capacitance (RAS) 70 pF
Cis Input Capacitance (CAS, WE, OE) 13 pF
Cua Input Capacitance (PDE) 18 pF
Cion Input/Output Capacitance {DQx) 15 pF
Con Output Capacitance (PD) 15 pF
Coe Qutput Capacitance (ID) 5 pF

50H4347
SA14-4607-01
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IBM11M1730B

<||I

1M x 72 DRAM MODULE

DC Electrical Characteristics (Ta=0to+70°C, Voe= 3.3V £ 0.3V or Vo= 5.0V £0.5V)

3.3 Volt 5.0 Voit
Symbol Parameter Units | Notes
Min. | Max. | Min. | Max.
Operating Current -60 — (1710 — | 1530
lect Average Power Supply Operating Current mA 11,2,3
(RAS, CAS, Address Cycling: tpe = tre min.) -70 — |[1440] — [1260
Standby Current (TTL)
lccz Power Supply Standby Current —_ 36 — 36 mA
(RAS =CAS = V)
RAS Only Refresh Current -60 — [1710] — [1530
locs Average Power Supply Current, RAS Only Mode mA 1,3
{RAS Cycling, CAS = Vj4: tgg = tre min) -70 — |[1440] — [1260
Fast Page Mode Current -60 — | 1170 — |[1080
lcca Average Power Supply Current, Hyper Page Mode mA 11,23
(RAS = V., CAS, Address Cycling: tpc = tpc min) -70 — 1170 — [1080
Standby Current (CMOS)
lecs Power Supply Standby Current —_ 18 -_ 18 mA
(RAS = CAS = Vg - 0.2V)
CAS Before RAS Refresh Current -60 — {1710 — | 1530
lecs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tre = thre min) -70 —_ 1440 - 1260
Input Leakage Current Allbut RAS| -10 | +10 | -10 | +10
hy Input Leakage Current, any input LA
(0.0 £ Vin < (Vee + 0.3V)), All Other Pins Not Under Test = 0V RAS -90 | +90 | -90 | +90
Output Leakage Current
oy |(Dour is disabled, 0.0 < Vour < Veg) 10 | +10 | <10 | +10 | pA
Qutput Level (TTL)
VoH Output “H” Level Voltage 2.4 — | 24 | Veo \'
{lout = -2mA for 3.3V, or loyt = -5mA for 5.0V)
Output Level (TTL)
VoL Output “L” Level Voltage — | 04| — | 04 \4
(lout = +2mA for 3.3V, or gyt = +4.2mA for 5.0V)
1. lgc1s leess Icca and iggs depend on cycle rate.
2. lecrand lgca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS =V;,. In the case of {ggg, it can be changed once or less when CAS =V}.

©IBM Corporation. All rights reserved. 50H4347
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IBM11M1730B

1M x 72 DRAM MODULE

AC Characteristics (74 = 0t0 +70°C, V¢ = 3.3V £ 0.3V or 5.0V £ 0.5V)

1. Vi (min) and V)_(max) are reference levels for measuring timing of input signals. Transition times are measured between V| and
Vi

2. Aninitial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns maximum delay, no pulse shrinkage to the
DRAM device timings. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 60ns and
70ns.

4. AC measurements assume ty = 5ns.

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
tac Random Read or Write Cycle Time 110 — 130 — ns
trp RAS Precharge Time 40 — 50 —_— ns
tep CAS Precharge Time 10 — 10 — ns
tras RAS Pulse Width 60 10K 70 10K ns
tcas CAS Pulse Width 15 100K 20 100K ns 1
tasn Row Address Setup Time 5 — 5 — ns
tRaH Row Address Hold Time 8 — 8 — ns
tasc Column Address Setup Time 2 —_ 2 — ns
tean Column Address Hold Time 10 — 10 — ns
treo RAS to CAS Delay Time 18 40 18 45 ns 2
trap RAS to Column Address Delay Time 13 25 13 30 ns 3
trsH RAS Hold Time 20 — 25 — ns
tesn CAS Hold Time 58 — 68 - ns
tcre CAS to RAS Precharge Time 10 — 10 — ns
toop OE to Dy Delay Time 20 — 25 — ns 4
tpzo OE Detay Time from Dy -2 — -2 — ns 5
tozc CAS Delay Time from D\y -2 —_ -2 — ns 5
tar Column Address Hold Time Referenced to RAS —_ — —_ — — 6
tr Transition Time (Rise and Fall) 3 50 3 50 ns
1. The minimum tcag requires tegy to be met for both writes and reads. Also, because of the buffer, the minimum tgag for a read cycle
must be extended to guarantee the data out window (top) in the application. For example, a tgag of 15ns plus a minimum toy of 2ns
would resuit in turning data out of the DIMM at 17ns (3ns before max tgac of 20ns).
2. Operation within the tggp{max) limit ensures that tgac(max) can be met. The trgp(max) is specified as a reference point only: If taep
is greater than the specified tgcp(max) limit, then access time is controlled by teac.
3. Operation within the tgap{max) limit ensures that tgac(max) can be met. The trap(max) is specified as a reference point only: If trap
is greater than the specified tgap(max) limit, then access time is controlled by taa
4. Either tcpp Or topp must be satisfied.
5. Either tpz¢ 0or tpzo must be satisfied.
6. This timing parameter is not applicable to this product, but applies to a related product in this family.

50H4347 ®IBM Corporation. All rights reserved.
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IBM11M1730B

1M x 72 DRAM MODULE

Write Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
twes Write Command Set Up Time 2 — 2 —_ ns 1
twen Write Command Hold Time 17 — 17 — ns
twp Write Command Pulse Width 15 —_ 15 - ns
thwi Write Command to RAS Lead Time 20 — 25 — ns
towL Write Command to CAS Lead Time 17 —_ 22 —_ ns
twcr Write Command Hold Time Referenced to RAS — — — — ns 2
tour Data Hold Time Referenced to RAS — — — — ns 2
tos D Setup Time -2 —_ -2 — ns 3
tDH D]N Hold Time 17 —_— 20 —_— ns 3
1. twes: tawos towo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If tawp = trwn(mMin.), towp = tewp(Min.), tawo 2 tawo(min.) and tcpw 2 tepw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.
2. This timing parameter is not applicable to this product, but applies to a related product in this family.
3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.

©IBM Corporation. All rights reserved. 50H4347
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===5= IBM11M1730B
1M x 72 DRAM MODULE
Read Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
trac Access Time from RAS — 60 — 70 ns 1,2
tcac Access Time from CAS — 20 —_— 25 ns 1,2
taa Access Time from Address — 35 —_— 40 ns 1,2
toea Access Time from OE —_ 20 — 25 ns 1,2
trcs Read Command Setup Time 2 — 2 — ns
trcH Read Command Hold Time to CAS 2 — 2 —_ ns 3
traH Read Command Hold Time to RAS 0 —_ 0 — ns 3
traL Column Address to RAS Lead Time 35 — 40 — ns
tear Column Address to CAS Lead Time —_ — —_ — ns 4
toz CAS to Output in Low-Z 2 — 2 — ns
troH RAS Hold to Output Enable 5 —_ 5 — ns
ton Output Data Hold Time 2 — 2 — ns
toro Output Data Hold Time from OE 2 — 2 — ns
toez Output Buffer Turn-off Delay from OE 2 20 2 20 ns 5
tcop CAS to Dy Delay Time 20 — 20 — ns 6
torr Output Buffer Turn-off delay 2 20 2 20 ns
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, topa, taa, toga-
3. Either tgcp or tgrpy Must be satisfied.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (Max) and togz (Max) define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.
6. Either topp or topp Must be satisfied.
50H4347 ®©IBM Corporation. All rights reserved.
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IBM11M17308B

1M x 72 DRAM MODULE

Fast Page Mode Cycle

-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
trasp Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
terrH RAS Hold Time from CAS Precharge 40 — 45 — ns
tcpa Access Time from CAS Precharge — 40 — 45 ns 1,2
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of taac, tcac, topa, taa. toEa.
Read-Modify-Write Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
trwe Read-Modify-Write Cycle Time 158 — 188 —_ ns
trwo RAS to WE Delay Time 83 — 98 — ns 1
tewp CAS to WE Delay Time 45 — 55 — ns 1
tawp Column Address to WE Delay Time 58 — 68 — ns 1
toen OE Command Hold Time 15 — 15 — ns
1. twes, trwp towns tawor @and tepw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twcs = twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If trwp = trwp(min.}, tewp = tewo(min.), tawp = tawp(min.) and tepw = tcpw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met the
condition of the data (at access time) is indeterminate. ﬁ
Fast Page Mode Read-Modify-Write Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
trrwC Fast Page Mode Read-Modify-Write Cycle Time 83 — 98 — ns
tepw WE Delay time from CAS Precharge — — — — ns 1
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
®©IBM Corporation. All rights reserved. 50H4347
Use is further subject to the provisions at the end of this document. SA14-4607-01
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IBM11M1730B

1M x 72 DRAM MODULE

Refresh Cycle

-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
t AS Hold Time s _ 8 _ ns
CHR (CAS before RAS Refresh Cycle)
AS Setup Time
fesr (CAS before RAS Refresh Cycle) 14 14 ns
WE Setup Time

twrp (CAS before RAS Refresh Cycle) v =1 1® ] — | n
t WE Hold Time 8 . 8 . ns

WRH (CAS before RAS Refresh Cycle)
trrc RAS Precharge to CAS Hold Time 3 — 3 — ns

tree Refresh Period — 16 — 16 ms 1

1. 1024 refreshes are required every 16ms.

Presence Detect Read Cycle

-60 -70
Symbol Parameter Unit | Notes
Min Max Min Max
trp PDE to Valid Presence Detect Data — 10 — 10 ns 1
tpoorrF PDE Inactive to Presence Detects Inactive 0 10 0 10 ns 2

1. Measured with the specified current load and 100pF.
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11M1730B

1M x 72 DRAM MODULE

Read Cycle

Vin —

)
(V)]

VIH -

O
>
%y

Viu
Address
VIL

VIH

VIL

VIH

Vi

I:)IN

Von—

Doyt

tre
tFlAS tRp
1A X
( i
tesu
tHCD tRSH fa— tCF!P —n
R R
tcas
- -
le— tRaD : tra
CAL
tasr—»] - tasc_ .
tranle— te 1 toam fe—
AR

Column

e torz

trac

Valid Data Out

: uHu or aL”

ton

toro

Hi-Z
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IBM11M1730B

1M x 72 DRAM MODULE

Write Cycle (Early Write)

trc
tras tre
Vin \ C N
RAS
Vi ! |
tesn
tRCD trsH |~4— tCFIP —
s i fors
Vi - 1
e tRap —]
tasr —] 1 tasc —» -
Hitrad |«— -
tar
Address Column
twer
— twes e f— tweH —

W t
WE WP

Vi
_Vy
OE

Vi

Von— )
DQUT Hi-Z
VoL—
- IIH” or “L”
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IBM11M1730B

1M x 72 DRAM MODULE

Write Cycle (Late Write)

tre
tras tep

RAS & Z

Vi — - -

tesn
trco trsh |<_ tcrp —s

I U 7] tcas
CAS

Vi

Address
WE
OE
le— toH ——
= tozo ~
tDHR—-
Vi _ a A
D e Valid Data In
Von—
Bour Hi-Z Hi-Z*
oL—
1“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min.
®©IBM Corporation. All rights reserved. 50H4347
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IBM11M1730B

1M x 72 DRAM MODULE

Read-Modify-Write-Cycle

trwe
tras trp —»f
RAS &
Vi - .
tesn
trop trsH ‘“i ~torp
CAS tcas
Vi~ L trap ] r
teal L tascos] |
R tFw\H r— >
tI\D
Address Column
tawn
trwo
tan ]
tres =
OE
tonr
- tDH |~
tDS - |a—
Din
Dour Hi-2
trac
=~tono
“*H or“L”  "Output remains Hi-Z because WE is latched internally following twp min.
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IBM11M1730B

1M x 72 DRAM MODULE

"II"

Fast Page Mode Read Cycle

Vin
RAS

Address

D out

trasp

tCF’RH

tFlCD

I tCAS—>

. tor ]

tesn

ha— tCP-’

‘—'tRP_"

 tcrp.,)

. an or “L»

©IBM Corporation. All rights reserved.

Use is further subject to the provisions at the end of this document.

Page 16 of 26

B 900bl4b 0002368 T71 EE

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003

50H4347
SA14-4607-01
Released 4/96




IBM11M1730B

1M x 72 DRAM MODULE

Fast Page Mode Write Cycle

trase tap |

VIH — 3 -

Vu_ - R .
tre

It
<_tFiCD tCF’-— tCP.. q——tFlSH RS | I‘ CRP-»]

VlH

VIH

Address
Vi

VIH

VIH

DIN
vIL

Vou-

DOUT
oL—

- an or uLs:
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IBM11M1730B

1M x 72 DRAM MODULE

Fast Page Mode Read-Modify-Write Cycle

trp —

l. tere ]

trase >
Vi — 3
RAS
Vi - T -
terwe
treo tep | o top | e tRsn
Vg —
CAS
VIL
ViH
Address
L
tepw )
tawp —»
etown —»

—| tcac e

le tRAD ] le— tCPA

. “Hn or uL»

Dour N
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IBM11M1730B

1M x 72 DRAM MODULE

RAS Only Refresh Cycle

tre
tras trp
VIH - ] _[ X
RAS
V||_ - ( -
trpc—+
VIH -—
CAS
Vi —
A tRaH<—
tASR gl [
Address
VOH -
Dour Hi-Z
“H” or “L”
Note: WE, OE, Dy are “H" or “L”
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IBM11M17308B

1M x 72 DRAM MODULE

<||l

CAS Before RAS Refresh Cycle

tre

tre

tras

RAS

t
VIH . CHR

CAS Vi —

Vi—
IH ‘%
o

Vi —

VIH —_

Vie —

VOH —_

VoL—

toez

torr

DOUT

Hi-Z

p oot

- “H” or “Lu

NOTE: Address is “H” or “L”
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IBM11M1730B

1M x 72 DRAM MODULE

Hidden Refresh Cycle (Read)

VIH

Vi

VlH

VIL

Address

tre tre
te—tRp —nf trp —
thas tras ,‘
- N ‘A pl 3
- ! 7 mi 7
taco trsH —= tenr terp
*— trap traL [ twrH —=
tash ] tasc ] ~ — fe—twre
~{ taan —{tcan j«—

tODD

Hi-Z

torr

Valid Data Qut

Hi-Z

T 1

trac

. “Hu or uLn

50H4347
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IBM11M1730B
1M x 72 DRAM MODULE

Hidden Refresh Cycle (Write)

tre the
tep — trp —
tras f tras
Vi — R - A
RAS \ \
Vi - + <+ -
trco trsn term | tere
Vi — X
CAS
VIL - v _
tAS R—— -— tASC—b la—
- tran —={tcan |—
Address
WE

VIH
VIL

Dout Hi-Z
VOL —_
: HH” or HL"
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IBM11M1730B

1M x 72 DRAM MODULE

Presence Detect Read Cycle

ViH —
PDE
ViL — I
le— D o le tPDOFF
Vou—
PD1-PD8 Valid Presence Detect
VoL— - -
*PD pins must be pulled high at next level of assembly
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IBM11M1730B

1M x 72 DRAM MODULE

Layout Drawing 3.3V/5.0V (sov)

133.35
525
131.35
5.171
127.35
5.014 3
o
Front S
] : : ] ; = : £ :
b 1k : (I 1 F
@8 ¢ <o
sz [1] B3] B i s[:]; 1 Bl F1 Ol Pl A
-1255 q p : p p : 3 /, —: p : P q q p :
\Glrmrm.n.mmnmamﬁ rmﬂmmm o1t
6.35 L |- 0.]‘“
250 1.27 PITCH NS
1050 Rla
IS
43.18 (3.3V), 42.18 (5.0V) 1.00 WIDTH
170 (3.3V), 1661 (5.0V)
66.68 (3.3V), 65.68 (5.0V)
2.63 (3.3V), 2.586 (5.0V)
SEE DETAIL A/B
Side
9.00 Detail A Detail B
-354 MAX. 3.3V Version 5.0V Version
= B4 LT T T T .
”~ ~ ~

4,597
781 MIN.
[] AL
4.597
181 MIN.
N
Ji
—
0

1.27

0.10 ’
.004 ~

14|+

.050

Note: All dimensions are typical unless otherwise stated. ~-Milimeters.

©IBM Corporation. All rights reserved. 50H4347
Use is further subject to the provisions at the end of this document. SA14-4607-01

Released 4/96
Page 24 of 26

M 900bl4b 000237L Ous W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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1M x 72 DRAM MODULE

Layout Drawing 3.3V/5.0V (rsor)
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IBM11M1730B

1M x 72 DRAM MODULE

Revision Log

Rev Contents of Modification

7/95 Initial Release.

Updated ordering information
Updated Vou, VoL
Added timing: tcas

3/96 .

Improved timings: tcaw, torp, tom, tRrH, trow, toez, teop, torr, toen, torr, tesk

The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.

Hidden Refresh Cycle (Read) timing diagram was changed to show data being turned off with CAS not RAS
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