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MT8D88C25632

256K x 32, 512K x 16 IC DRAM CARD

THe25-(&

IC DRAM CARD

1 MEGABYTE

256K x 32, 512K x 16

FEATURES _

¢ JEIDA, JEDEC and PCMCIA standard 88-pin IC
DRAM card

Polarized receptacle connector

Industry standard DRAM functions and timing
High-performance, CMOS silicon-gate process
All outputs are fully TTL compatible

All inputs buffered except RAS inputs

Multiple RAS inputs for x16 or x32 selectability
Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR),
HIDDEN and BATTERY BACKUP (BBU)

FAST PAGE MODE access cycle

Single +5V +5% power supply

Low power; 8mW standby, 1.8W active (typical)
Extended refresh standard: 512 cycles every 64ms

OPTIONS

¢ Timing
60ns access -6
70ns access ' -7
80ns access -8

MARKING

GENERAL DESCRIPTION

The MT8D88C25632 is a 1 megabyte, IC DRAM card
organized as a 256K x 32 bit memory array. It may also be
configured as a 512K x 16 bit memory array, provided the
corresponding DQs on the host system are made common
and memory bank control procedures are implemented.
Separate CAS inputs allow byte accesses.

Allinputs to the DRAMs are buffered, with the exception
of RAS. The line drivers used for buffers reduce reflections
on the card and ensure compatibility in a wide range of
systems. At the same time, the line drivers add delays to the
buffered input timings when compared tostandard DRAMs.

The MT8D88C25632is designed for low power operation
using 256K x 4 low power, extended refresh DRAMs.
These devices support BATTERY BACKUP (BBU) cycle
refresh; a very low current, data retention mode. Standard
component DRAM refresh modes are supported as well.

Multiple RAS inputs conserve power by allowing indi-
vidual bank selection. In the x32 organization, the memory
isasinglearray that maybe divided into fourseparatebytes.
In the x16 organization, up to two banks, each with two
separatebytes, may be independently selected. One bank is
activated by each RAS selection; the others not selected
remain in standby mode, drawing minimum power.

PIN ASSIGNMENT (End View)
88-Pin Card (U-1)

PIN#| SYMBOL |PIN#| SYMBOL [PIN#| SYMBOL

9 P TAS2
b 54 DR5 37 Voo 67 Vss

12 P D05 | 38 | DQI1 [ 68 | TASS
» &7 9 Vee 39 | D012 | 69 NC

1 o I T DQ7 | 40 | DQI3_| 70 WE
bt o [ NC 41 | D14 | 71 | PD1 (Vss)
® 2 |12 NC 42 | _DQi5_| 72 | PD3(Vss)
2 & |13 AD 4 | _paie | 73 Vss

212 €5 14 A2 44 Vss 74 | PD5 (NC)
28 pd 15 Vee 45 Vss 75 | PD7 (TBD)
2 e |16 Ad 46 | DQIE_| 76 | PD8(NC)
2 s a7 NE 47 | baig_ | 77 NC

4 no [ 18 A6 48 | DQ20 | 78 NC

% LA T A8 4 | pez1 | 79 NG

34 n 22 | RASO [ 52 DQ24 82 DQ29
» 78 23 | TASO [ 53 D025 83 D030
a7 & 24 TAST | 54 NC 84 D031

85 27 Voo 57 Al 87 DA34
PD2 (Vss) | 58 A3 88 Vss

PD4 {Vss) | 59 A5
30 | PDG(TBD)| 60 A7

00000000000000000000000000000000000000000000

LI ©©@©@©©©©©©©©©©©©©©@@@@@@@@@@@@@@@@@@@@@@@@@r|

Eight presence detect pins may be read by the host to
identify the MT8D88C25632 organization, number of
banks, access time and refresh mode. These extensive pres-
ence detect functions allow systems to utilize the advanced
power-saving features.

The MT8D88C25632 is built with a plastic frame covered
by stainless steel panels. This package, containing an 88-pin
receptacle connector, is keyed to prevent improper installa-
tion or insertion into other types of IC card sockets.

MTBDBBC25632
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256K x 32, 512K x 16 IC DRAM CARD

CAS3
WE

RAS2
CAS2

CAS1

FUNCTIONAL BLOCK DIAGRAM

T-46—-23—18

Ao-As SR

NOTE:

@ O

1.
2.
3.

= 74AC11244 line drivers.
B1 through B4 = 256K x 8 memory blocks.
OE is internally. connected to ground via a 300 Kohm resistor and is also buffered to DRAM.

MT8D88C25632
REV. 4/92
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MICRON MT8D88C25632

Temorcov.me 256K x 32, 512K x 16 IC DRAM CARD

T-46~23-14
PiN DESCRIPTIONS
PIN NUMBERS SYMBOL TYPE DESCRIPTION
22,26 RASD, RAS2 Input Row Address Strobe: RAS is used to clock-in the 9 row-
address bits. Two RAS inputs allow for a single x32 bank
or two x16 banks.

23, 24, 66, 68 CAS Input Column Address Strabe: CAS is used to clock-in the 9 z
column-address bits, enable the DRAM output buffers, m
and strobe the data inputs on WRITE cycles. Four CAS
inputs allow byte access control for any memory bank E
configuration.

70 WE Input Write Enable: WE is the READ/WRITE control for the DQ
pins. if WE is LOW prior to TAS going LOW, the access
is an EARLY-WRITE cycle. If WE is HIGH while CAS is —
LOW, the access is a READ cycle, provided OE is also Q
LOW. If WE goes LOW after CAS goes LOW, then the U
cycle is a LATE-WRITE cycle. A LATE-WRITE cycie is
generally used in conjuction with a READ cycle to form a m
READ-MODIFY-WRITE cycle. >
55 : OE Input Output Enable: OE is the input/output control for the DQ g
pins. OE is connected to ground through a 300 Kohm
resistor and is intended to be LOW allowing for EARLY- 0
WRITE cycles only. This signal may be driven, allowing >
) for LATE-WRITE cycles. m
13, 57, 14, 58, 16, A0-A8 Input Address Inputs: These inputs are multlplexed
59, 18, 60, 19 and clocked by RAS and CAS. U
2-8, 10, 34, 36, DQO0-DQ34 Input/ Data I/O: For WRITE cycles, DQ0-DQ34 act as
38-43, 46-53, Ouftput inputs to the addressed DRAM location. BYTE
80-87 WRITEs may be performed by using the corresponding
CAS select. For READ access cycles, DQ0-DQ34 act as
outputs for the addressed DRAM location.
71,28, 72, 29, PD1-PD8 - Presence Detect: These pins are read by the
74,30, 75,76 host system and tell the system the card’s personality.
They will be either left floating (NC) or they will be
grounded (Vss).
11,12, 17, 20, 21, 25, NC - No Connect: These pins should be left
31, 32, 33, 35, 54, 61, ) unconnected (reserved for future use).
62, 64, 65, 69, 77, 78, 79 .

9, 15,27,37 Vce Supply Power Supply: +5V +5%

1, 44, 45, 56, Vss Supply Ground

63, 67, 73, 88

MT3D88C25632 ¢ 4_3 Micron Technology, Inc., seserves the right to change producls or speciﬁ(_}alions without notice.
REV. 4792 ©1992, Micron Technology, inc.
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FUNCTIONAL DESCRIPTION

The MT8D88C25632 is a 1 megabyte memory card struc-
tured asa 256K x 32 bit memory array (RAS0=RAS2). Italso
maybe configured asa512K x16bitmemory array, provided
the corresponding DQs on the host are connected and
memory bank control procedures are implemented by in-
terleaving both RAS lines. . '

Most x32 bit applications use the same signal to control
the CAS inputs. RAS0 controls the lower 16 bits, and RAS2
controls the upper 16 bits to obtain a x32 memory array. For
x16 applications, the corresponding DQs and the corre-
sponding CAS pins must be connected together (DQO to

DQ18, DQ1 to DQ19 and so forth, and CASO to CAS2 and

CAGS1 to CAS3). Each RAS s then abank select for the 512K
x 16 memory organization.

DRAM OPERATION

DRAM REFRESH

Memory cell data is retained in its correct state by main-
taining power and executingany RAScycle [READ, WRITE,
RAS-ONLY, TAS BEFORE-RAS (CBR), HIDDEN or
BATTERY BACKUP (BBU) REFRESH] so that all 512 com-
binations of RAS addresses (A0-A8) are executed at least
every 64ms, regardless of sequence.

The implied method of choice for refreshing the memory
card is the BBU cycle. This is a very low current, data
retention mode made possible by using the CBR REFRESH
cycle over the extended refresh range (Icc7).

The memory card may be used with the other refresh
modes common in standard DRAMs. This allows the
memory card to be used on existing systems that do not
utilize the BBUREFRESH cycle. However, the memory card
will draw more current in the STANDBY mode. The CBR
REFRESH mode is recommended when not using the BBU
mode.

DRAM READ AND WRITE CYCLES

During READ or WRITE cycles, each bit is uniquely
addressed through the 18 address bits, which are entered 9
bits (A0-A8) ata time. RASis used to latch the first 9 bits and
TAS the latter 9 bits. READ or WRITE cycles are selected
with the WE input. A logic HIGH on WE dictates READ
mode while a logic LOW on WE dictates WRITE mode.
During a WRITE cycle, data in (D) is latched by the falling
edge of CAS. WE must fall prior to CAS (EARLY WRITE);
if WE goes LOW after CAS, the outputs (Q) will beactivated

T-46-23-18

and will drive invalid data to the inputs, unless LATE-
WRITE cycle timing specifications are met. The data inputs
and data outputs are routed through pins using common
1/0, and pin direction is controlled by WE.

FAST PAGE MODE operation allows faster data opera-
tions (READ or WRITE) within a row address (A0-A8)
defined page boundary. The FAST PAGE MODE cycle is
always initiated with a row address strobed-in by RAS
followed by a column address strobed-inby CAS. CAS may
be toggled-in by holding RASLOW and strobing-in differ-
entcolumnaddresses, thus executing faster memory cycles.
Returning RAS HIGH terminates the FAST PAGE MODE
operation. Returning RAS and CAS HIGH terminates a
memory cycle and decreases chip current to a reduced
standby level. Also, the chip is preconditioned for the next
cycle during the RAS high time.

DRAM TIMING

In accordance with JEDEC standard specifications, all
inputs to the IC DRAM card are buffered, with the excep-
tion of RAS inputs. The line drivers used for buffers reduce
reflections on the card and ensure compatibility in a wide
range of systems. The implementation of buffers on the
card may relieve the need for additional host system line
drivers. Notes 23 though 29 indicate which parameters on
the IC DRAM card are affected by the line drivers, and to
what magnitude they are affected. The component
DRAM timing specifications, rather than those of the IC
DRAM card (in systems that use both), may cause timing
incompatibilities.

All traces on the IC DRAM card (buffered and non-
buffered) are approximately 50 ohms characteristic imped-
ance. Matching impedance on the system board to 50 chms
characteristic impedance on traces to the IC DRAM card
will decrease signal noise to the IC DRAM card, enhancing
overall system reliability.

PHYSICAL DESIGN

The MT8D88(25632 is constructed with amolded plastic
frame and covered with stainless steel panels. Inside, eight
thin small-outline package (TSOP) DRAMs aremounted on
an ultrathin printed circuit board. The board is attached to
a high insertion, 88-pin receptacle connector. The package
has a polarized key to prevent improper installation, in-
cluding insertion into other types of IC card sockets. The
MT8DB8C25632 operates reliably up to 55°C.

MT8D88C25632
FEV. 4/02
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MlCRDN MT8D88C25632
256K x 32, 512K x 16 IC DRAM CARD
MEMORY TRUTH TABLE T-46-23-13
ADDRESSES DATA IN/QUT
FUNCTION RAS CAS WE [ R tc . DQo-DO34
Standby H H—-X X X X - X High-Z
READ L L H L(NC) | ROW | coL Data Out
EARLY-WRITE L L L X ROW COL Data In z
READ-WRITE L L H-L L—-H ROW COoL Data Out m
FAST-PAGE-MODE 1st Cycle L H-L H L (NC) ROW COL Data Out E
READ 2nd Cycle L H-L H L(NC) | m/a coL " Data Out
FAST-PAGE-MODE 1st Cycle L ~H—-L L X ROW CcOL Data in
EARLY-WRITE 2nd Cycle L H—L L X n/a COL Data In —
FAST-PAGE-MODE 1st Cycle L H-L H-L L—H ROW COL Data In o
READ-WRITE 2nd Cycle L H-L H-L L—H n/a CcOoL Data In U
‘RAS-ONLY REFRESH L X X X ROW n/a High-Z m
HIDDEN READ L—H—L L H L (NC) ROW COL Data Out >
REFRESH WRITE L—H—-L L L X ROW coL Data In g
CAS-BEFORE-RAS REFRESH H-L L H X X X High-Z
BATTERY BACKUP REFRESH H-L L H X X X High-Z g
PRESENCE DETECT TRUTH TABLE I
CHARACTERISTICS PRESENT DETECT PIN (PDx) U
Card DRAM Card RAS TAS Page
Density Organizations Address | Address | Address | Depth 1 2 3 4 5 6 7 8
OMB No card instalied NC | NC | NC | NC X
2MB 256K x 1, 4, 16, 18 X X X
2MB 512K x 8,9 19 10 9 512 NC [Vss [Vss | Vss| NC | X X X
4MB 512K x 8,9 12 10 9 512 NC [Vss | Vss | Vss | Vss | X X X
4MB 1Megx1,4, 16,18 20 10 10 1,024 | Vss | NC | Vss [Vss | NC | X X X
8MB 1Megx1,4,16,18 20 10 10 1,024 | Vss | NC | Vss [ Vss | Vss | X X X
8MB 2Megx8,9 21 11 10 1,024 | NC | NC | Vss | Vss | NC | X X X
16MB 2Megx 8,9 21 11 10 1,024 [ NC | NC | Vss | Vss| Vss' | X X X
16MB 4Megx1,4,16, 18 22 12 11 1,024 | Vss | Vss | NC | Vss| NC | X X X
32MB 4Megx1,4,16,18 22 12 11 1,024 | Vss | Ves | NC | Vss| Vss | X X X
Access Timing 100ns X | X | X | X | X {Vss|Vss| X
80ns XX | X ]| x| X |NC|vss| X
70ns X X X X X [Vss|NC | X
60ns X | X X X X |NC|NC| X
50ns X X X X1 X |[Vss|Vss| X
Refresh Control Standard X X X X X X | X | NC
Auto X X X X X X X | Vss

NOTE: Vss = Ground.

MT8D88C25632 4 5 Micron Technology, Inc., resarves the right to change products or specifications wittiout notica,
REV. 4/92 = : ®1992, Micron Tachnology, tnc.
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MT8D88C25632

MICRON 256K x 32, 512K x 16 IC DRAM CARD
1-46-23~18 -
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “ Absolute Maxi-

mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
deviceatthese or any other conditions above those indicated

Voltage on Vcc Supply Relative to Vss ......-0.5V to +5.25V
Operating Temperature, T, (Ambient) ......... 0°C to +55°C

Storage TEempPerature ... eeseecsesesersanes -20°C to +80°C ¢ > - 5 >R, N .
Power Dissipation .... LLU15W inthe operational sections of this specification isnotimplied.
Short Circutit Output CUITENt ..vvueieeveesiesssnssesssrresnaeees 50mA Expostre to absolute maximum rating conditions for ex-
Card Insertions (Connector’s Life Cycle) ....c.covvnurnee 10,000 tended periods may affect reliability.

M3N

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 3, 4, 8, 7) {0°C < T, < 55°C; Ve = 5V 35%) ‘

PARAMETER/CONDITION ‘ SYMBOL| MIN ;| MAX | UNITS | NOTES

O Supply Voltage Vce 475 | 525 \ 1

©J | Input High (Logic 1) Voltage, All Inputs Vis 35 |[Vcc+0.5) V 1

m Input Low (Logic 0) Voltage, All inputs Vi -0.5 0.8 \ 1

> INPUT LEAKAGE CURRENT, Any input Non-buffered IIN -12 12 uA

g {0V < Vin < 5.25V; all other pins not under test = 0V) Buffered lie -2 2 pA
OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vout < 5.25V) loz -10 10 MA

O QUTPUT LEVELS VoH 24 v

> Output High Voltage (lout = -5mA)

JJ | Output Low Voltage (lour = 4.2mA) VoL 0.4 v

O

MAX
PARAMETER/CONDITION SYMBOL | -6 | -7 | -8 |UNITS | NOTES
| STANDBY CURRENT: (TTL) lcct 16 | 16 | 16 | mA

(RAS =TAS = Vi) ' : .
STANDBY CURRENT: (CMOS) lcc2 16 | 16[16 | mA

(RAS = CAS = Other Inputs = Vce -0.2V)
OPERATING CURRENT: Random READ/WHITE
Average power supply current lccs 680 | 600 [ 520 | mA (3,4, 30
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))
OPERATING CURRENT: FAST PAGE MODE )
Average power supply current looa 520 [ 440 (360 | mA |3,4,30
(RAS = Vi, CAS, Address Cycling: 'PC = 'PC (MIN)) '
REFRESH CURRENT: RAS-ONLY

Average power supply current lccs 680 | 600520 [ mA | 3,30
(RAS Cycling, TAS = Vir: 'RC = IRC MIN))
REFRESH CURRENT: CAS-BEFORE-RAS (CBR)
Average power supply current lecs 680 | 600 {520 | mA |3,5,30
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))

REFRESH CURRENT: BATTERY BACKUP (BBU)

Average power supply current during BBU: CAS = 0.2V or CBR
cycling; RAS = 'RAS (MIN) up to 300ns; 'RC = 126ps; WE, A0-A8 lcc7 1616|186 | mA | 3,5
and.DQ = Vec -0.2V or 0.2V (DQ may be left open)

MT8D88C25632 4 6 Micran Technology, Inc., resarves the right to change products or specifications without nofice.
REV. 4792 -
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MICRON MT8D88C25632

256K x 32, 512K x 16 IC DRAM CARD
CAPACITANCE | - | T-46-23-18
PARAMETER SYMBOL | MIN MAX | UNITS | NOTES
Input Capacitance: CAS0, CAS1, CAS2, CAS3, AO A8, OF Cn 9 | pF 2
Input Capacitance: WE Ci2 13 pF 2
Input Capacitance: RAS0, RAS2 Ci3 50 pF 2
Input/Output Capacitance: DQ Cio 12 pF 2

M3N

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7,8, 9, 10, 11, 12, 13) (0°C < T, < 55°C; Vcc = 5V £5%)

——
AG CHARACTERISTICS -6 7 -8 (@]
PARAMETER SYM MIN | MAX MIN MAX MIN MAX UNITS NOTES
Random READ or WRITE cycle time RC 110 130 150 ns 23 U
FAST-PAGE-MODE tPC 40 40 45 ' ns 23 |23
READ or WRITE cycle time >
Access time from RAS 'RAC 80 70 - 80 ns 14,23
Access time from CAS ICAC 25 30 30 ns 15, 26 g
Access time from column address AA 40 45 50 ns 26 0
Access time from CAS precharge 'CPA 50 50 55 ns 26
RAS pulse width ‘RAS 60 100,000 70 100,000 80 100,000 ns 23 >
RAS pulse width (FAST PAGE MODE) | 'RASP 60 100,000 70 100,000| 80 | 100,000 | ns 23 X
RAS hold time 'RSH 25 30 30 ns 26 U
RAS precharge time RP 40 50 60 ns 23
CAS pulse width [CAS 15 100,000 20 | 100,000 20 |100,000| ns 23
CAS hold time . 'CSH 55 - 65 75 ns 25
‘CAS precharge time CPN 10 10 10 ns 16, 23
CAS precharge time (FAST PAGE MODE)| 'CP 10 10 10 ns 23
RAS to CAS delay time 'RCD 10 35 15 40 15 - 50 ns 17,28
CAS to RAS precharge time ‘CRP 15 . 15 15 ns 26
Row address setup time 'ASR 10 10 10 ns 26
Row address hold time 'RAH 5 5 5 ns 25
RAS to column RAD 10 20 10 25 10 30 ns 18, 28
address delay time ) ]
Column address setup time 'ASC 5 - 5 5 ns 24
Column address hold time fCAH 15 20 20 ns 24
Column address hold time AR 45 50 55 . ns 25
(referenced to RAS)
Column address to RAL 40 45 ° 50 ns 26
RAS lead time
Read command setup time ‘RCS 5 5 5 ns 25
Read command hold time RCH 5 5 5 ns 19, 24
(referenced to CAS)
Read command hold time 'RRH 5 -5 -5 ns 19,25
(referenced to RAS)
TAS to output in Low-Z cLz 5 5 5 ns 24
Output buffer turn-off delay TOFF 5 30 5 30 5 30 ns 20, 29, 35
WE command setup time wes 5 5 5 ns 24

MTBDBBC25632 4 7 Micran Tachnology, Inc., reserves the right to change praducts or specifications without notice.
= ©1992, Micron Technelogy, inc.
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MICFIDN MT8D88C25632
256K x 32, 512K x 16 IC DRAM CARD
T—46-23—-18 -
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11, 12, 13) (0°C < T, < 55°C; Vce = 5V £5%)
AC CHARAGTERISTICS -6 -7 -8
PARAMETER . SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
Write command hold time 'WCH 15 20 20 ns 24
z Write command hold time WCR | 40 50 55 ‘ns 25
(referenced to RAS) ) -
m Write command pulse width wp 10 15 : 15 ns 23
E Write command to RAS lead time RWL | 25 30 30 ns 26
Write command to CAS lead fime ICWL 20 25 25 ns 24
Data-in setup time DS 5 - 5 5 ns 24,32
Data-in hold time DH 5 10 10 ns 25,32
mmm | Data-in hold time (referenced to RAS)| 'DHR 45 55 60 ns 23
O Transition time (rise or fall) T 2 15 2 15 2 15 ns 9,10, 23
Refresh period (1,024 cycles) : ‘REF E 128 128 128 ms
U RAS to CAS precharge time tRPC 10 10 10 ns 26
XJ [ TAS sewp time iCSR 20 20 20 ns 5,26
> (CAS-BEFORE-RAS refresh)
g CASholdtime 'CHR 10 10 10 ns 5,25
(CAS-BEFORE-RAS refresh)
O WE hold time - WRH 5 5 5 ns | 22,25
(CAS-BEFORE-RAS refresh) :
> WE setup time 'WRP 20 ) 20 20 ns 22,26
XJ | (CAS-BEFORE-RAS refresh) . .
U WE hold time WTH 5 5 5 ns 22,25
(WCBR test cycle)
WE setup time WTS 20 : 20 20 ) ns 22,26
READ-WRITE cycle time RWC 165 185 205 ns
FAST-PAGE-MODE PRWC 90 95 100 ns 23
READ-WRITE cycle time :
| RAS to WE delay time " | 'RWD 80 ‘ 90 100 ns 31,27
Column Address tAWD 65 70 7% ns 31,24
to WE delay time
CAS to WE delay time 'CWD 50 - 85 55 ns 31,24
QOutput buffer turn-off delay ‘OE 25 ' 30 30 ns 20, 33, 26
Qutput disable ‘oD 25 30 30 ns 35, 26
OE hold time from WE during {OEH 5 } 10 10 " ns. 34,27
READ-MODIFY-WRITE cycle : -
OF hold time from AAS during 'ORD 10 10 10 ns 21,26
HIDDEN REFRESH cycle

MTBDBBC25632 4 8 Micron Technatogy, Inc., reserves the right to change products or specifications without notice.
REV. 4/92 -

©1992, Micron Technology, inc.
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MT8D88C25632

256K x 32, 512K x 16 IC DRAM CARD

NOTES

1. - All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 5V £10%, f = 1 MHz.

3. Icc is dependent on cycle rates.

4. Iccis dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the outputs open.

5. Enables on-chip refresh and address counters.

6. The minimum specifications are used only to indicate
cycle time at which proper operation over the full
temperature range is assured.

7. An initial pause of 100us is required after power-up
followed by eight RAS refresh cycles (RAS-ONLY or
CBR with WE HIGH) before proper device operation
is assured. The eight RAS cycle wake-up should be
repeated any time the 'REF refresh requirement is
exceeded.

8. AC characteristics assume T = 5ns.

9. Vm (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi and ViL (or between ViL
and VmH).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
VI (or between ViL and ViH) in a monotonic manner,

11.  CAS = Vi, data output is High-Z.

12. I CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to 2 TTL gates and
100pF.

14. Assumes that RCD < 'RCD (MAX). If {RCD is greater
than the maximum recommended value shown in this
table, 'RAC will increase by the amount that 'RCD
exceeds the value shown.

15. Assumes that '‘RCD 2 'RCD (MAX).

16. If CAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a new
cycle and clear the data out buffer, CAS must be
pulsed HIGH for tCPN.

17. Operation within the 'RCD (MAX) limit ensures that
RAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specified 'RCD (MAX) limit, then access time is

- controlled exclusively by *CAC.

18. Operation within the '/RAD (MAX) limit ensures that
RCD (MAX) can be met. 'RAD (MAX) is specified as
a reference point only; if ‘RAD is greater than the
specified 'RAD (MAX) limit, then access time is
controlled exclusively by fAA.

T=46-23—-18

19. Either 'RCH or 'RRH must be satisfied for a READ
cycle,

20. *OFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to VoH or VoL.

21. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW.

22. 'WTS and *WTH are setup and hold specifications for
the WE pin being held LOW to enable the JEDEC test
mode (with CBR timing constraints). These two
parameters are the inverse of 'WRP and 'WRH in the
CBR refresh cycle.

23. Timing between the DRAMs and the DRAM card did
not change with the addition of the line drivers.

24. A +5ns timing skew from the DRAM to the DRAM
card resulted from the addition of line drivers.

25. A -Bns timing skew from the DRAM to the DRAM
card resulted from the addition of line drivers.

26. A +10ns timing skew from the DRAM to the DRAM
card resulted from the addition of line drivers.

27. A -10ns timing skew from the DRAM to the DRAM
card resulted from the addition of line drivers.

28. A -bns (MIN) and a -10ns (MAX) timing skew from
the DRAM to the DRAM card resulted from the
addition of line drivers.

29. A +5ns (MIN) and a +10ns (MAX) ummg skew from
the DRAM to the DRAM card resulted from the
addition of line drivers.

30. The maximum current ratings are based with the
memory operating or being refreshed in the x32
mode. The stated maximums may be reduced by one
half when used in the x16 mode.

3L 'WCS, FRWD, tAWD and 'CWD are restrictive
operating parameters in late WRITE, and READ-
MODIFY-WRITE cycles only. If fWCS > 'WCS (MIN),
thie cycle is an EARLY-WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If 'RWD > {RWD (MIN), tAWD = tAWD
(MIN) and ‘CWD 2 *CWD (MIN), the cycle isa
READ-MODIFY-WRITE and the data output will
contain data read from the selected cell. If neither of
the above conditions is met, the state of data out is
indeterminate. OE held HIGH and WE taken LOW
after CAS goes LOW results in a LATE-WRITE (OF
controlled) cycle.
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256K x 32, 512K x 16 IC DRAM CARD

T-46~-23-18

NOTES (continued)

32. These parameters are referenced to CAS leading edge remains LOW and OE is taken back LOW after 'OEH
in EARLY-WRITE cycles and WE leading edge in is met. If CAS goes HIGH prior to OE going back
LATE-WRITE or READ-MODIFY-WRITE cycles. LOW, the DQs will remain open.

33. If OF is tied permanently LOW, LATE-WRITE or 35. The DQs open during READ ¢ycles once *OD or *OFF
READ-MODIFY-WRITE operations are not possible. oceur. If CAS goes HIGH first, O becomes a “don’t

. 34. LATE-WRITE and READ-MODIFY-WRITE cycles care.” If OF goes HIGH and CAS stays LOW, OE is
m must have both *OD and *OEH met (OE HIGH during not a “don’t care;” and the DQs will provide the
WRITE cycle) in order to ensure that the output “previously read data if OE is taken back LOW (while
E buffers will be open during the WRITE cycle. The CAS remains LOW).
DQs will provide the previously read data if CAS
0O
-
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>
O
>
Y
O
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256K x 32, 512K x 16 IC DRAM CARD

T=46-23-
READ CYCLE 46-23-14

e
taas P
Vg
RS vy~ : 1
csH
. RSH 'RAH Z
)
| cRP ReD tcas
s — m
s vt/ } E
AR
RAD 'RAL [
t, [ 1, 1, !
ASR RAH IAsC CAH

aoor W :m AOW zm( COLUMN X/ K ROW

| |‘_ tacs ] tRCH_
w W77 7 ' % T
tRAC

tcac OFF
‘oz

oo wgtz OPEN 3 A VALID DATA

OPEN

toE |_too

w® W7 7 % Y/

EARLY-WRITE CYCLE

aHvd WvHa Ol

Re
tRas . P

Yy Ty Jr——x .
ms v

1C5H

tRH
1 tcrp tRep cAs

@/

'RAD AL
tASR RAH tasc icAH

v - -
aopR yH :@g ROW ki COLUMN W %( Row
fowl !
tAwe
WeR
wes tweH
twp

WE YH -

" v W
| torR

'os bH

oo yioH VALID DATA jW o

— ¥
oE yH
[/} bonT cARE
m UNDEFINED
MT8D88C25632 Micron Tachnalogy, Inc., reservas the right to change products or specifications without notice.
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MT8D88C25632
256K x 32, 512K x 16 IC DRAM CARD

T-46~23-13

READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

tRWC
tRAS f iap

— ¥ -
ms I zL \

csH

tRSH
DSt
'cRP tRoD icas

@ W f /1

AR

M3N

tRAD 'RAL
RAH tAsC cAH

aooR Vit :W R/, R /I é///////&(iRow

tres | towp TRwL
|

‘ J//////// T

3l

tps_|{ toH,

gLz — | —
V| - . b
oa vl T OPEN————— LR VAUD D g7 J{ VAUDDW B opEn
toE I lon, ‘ toEH

= ¥ s ya R

advo Wvya ol

FAST-PAGE-MODE READ CYCLE

'RASP fitd

LA
TV Z-‘L
RAS vy _ N A

osH tec tasH
ilcRP 1RCD toas icp ‘cas 1 P eas ey
A Um - —
GAS i —_/ N J \_
an
*RAD ' ‘RAL
tasr || tRAn 1asc tcam asc, |1 toan, l asc || loan ‘ .
Vi " —
ADDR  vif! @ZA Wf% COLUMN COLUMN m CoLUMN W TR row
-~ | r—IRGS - I-'—’acs ~—tRRH
1 I
|.—;"°5. tReH—=] lq-» ‘ theH—~] 1- ‘ CH

an ! an | tan

= W T I// N4 \ Y

TRAC topn ' cpa
cac lorg Gac lorg cAC Le—torF

torz = |- o1z | — oLz —=|

VioH —

VALID VALID
ba gl o DATA DATA

. oe, | L ton ] Lle)-] to o0
& W ZHTii /l////////////>j. )/’7‘;/////// )W///////////////////A
DON'T CARE
B2 UNDEFINED
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MT8D88C25632
256K x 32, 512K x 16 IC DRAM CARD

FAST-PAGE-MODE EARLY-WRITE CYCLE

*RASP O '
R ‘ —
osn pc 1RSH
i oRe ReD icas cp oas fep foas 1o_tePN ) Z
w W f
AR m
‘RAD 'RaL
t AR A | 1ASC, foan | tasc oA, 1ASC ‘c5u
ApoR VI m ROW W‘; COLUMN X7 o{ COLUMN ‘l@ 0; COLUMN &( ROW
tow, ] lowL. | tow, ]
wes weH twes tweH ' wes wen '
we we wp
W V) ) @)
| twer RWL [
| - T =
| 'ns 'oH i ‘s o i I 'ps oH I
v ViGN X VALID DATA ﬁ% VALID DATA m VALID DATA W :
T VY g
FAST-PAGE-MODE READ-WRITE CYCLE >
(LATE-WRITE and READ-MODIFY-WRITE CYCLES) )
RASP. np
ms i C Z‘L 1\
tosH *pc /teRwe 'RSH
i crp tRCp ‘cas tcp foas fcp cAs topn
W f p — ’ J’ ’L
‘AR
tRAD 'RAL
tash_t1 tRAH | | Jasc ‘caH Jasg||, tean ! ;';x_sg‘ TcaH ’
AR Y :m ROW m‘ COLUMN f  column W comn K77 ROW
| ‘ - l—-'RWL
| tncg | owie] | - towt
e -] et = twp
tawp tAwD
[7 fewn fowp
LR ?
1RAC
ba W =
L] |
oF w: - W

DON'T CARE

REH UNDEFINED

MT8D8gC25632
REV. 4192 B
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MICRON TECHNOLOGY INC

256K x 32, 512K x 16 IC DRAM CARD

,3-18
RAS-ONLY REFRESH CYCLE 1-46-23
(ADDR = A0-A8; WE = DON'T CARE)
z B E ‘ ‘cRp _‘_Fgc_l
m = 5}{' :—J Y [
B | AéFl RAH |
E aooR M m ROW W / /Xi ROW
O
O CAS-BEFORE-RAS REFRESH CYCLE
s (A0-A8 = DON'T CARE)
=
(@) T d j
> E Jlosr |, teHR AP tcsR IcHR
xJ & Yo ; h }—_1"Q /|‘
U oa = o
WLy e
= W i kY, 7 K, 7
BATTERY BACKUP REFRESH CYCLE
(A0-A8 = DON'T CARE)
|2528 N
Rp ‘Ras tRP tras |
e ¥:t — TRPC
:lC_LN‘.I SR ‘CHR 'RPC, tosr || toHm |
(<L) |y o]
W Zd TF Y, T,
DON'T CARE
R UNDEFINED

MT8D88C25632
REV. 4/92
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MICRON MT8D88C25632

256K x 32, 512K x 16 IC DRAM CARD

HIDDEN REFRESH CYCLE 2! T~46-23~-18

(WE = HIGH)

DON'T CARE

(READ) (REFRESH)
thas o RP RAS
R N zL ’L / <
I, tCRP tReD fRSH ICHR : m
cAs \‘1:[':_/‘ N ¥ E
1AR
raD tRAL
tAsr tRAH_, tasc tcaH,
SV o e S| ] —
ADDR v:t‘_m nowm‘ COLUMF;I 75@ / O
AA
o 9
s == X
va. yigH = OPEN VALID DATA J— OPEN— E
toe on,
v t O
= = )V// T >
X

BB unperFiNeD
MTBDBBC25632 4 1 5 Micron Technology, Inc., reserves the right to change products ar spacifications withaut natice.
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256K x 32, 512K x 16 IC DRAM CARD

T~46-23-18 ~
RESERVED JEDEC, JEIDA and PCMCIA MT8D88C25632 PIN ASSIGNMENT

88-PIN ASSIGNMENT : (JEDEC Standard)
(All Possible Combinations)

_H L
Vss 1
< ban 2 g@ 45 Vs } e 21 So|s v
m par s | @2} 4 o8 ©| 4 pats
b2 4| 69|47 pae ‘ gg; 3 g© 47 - DOt
pas 5| ©2 |4 oo by 5| 00| oo
Dod 6 ©© 49 DQ21 : Dot & ©© 49 DQ21
PO ©© 50 DQR2 . DOE 7 ©© 50 Do22
pee s | ©Q| 3 Do bos | 695 oz
sovvee o | ©Q| 52 Do ‘ v o] Q]2 Db
X e 1o ©@ 53 DQ25 ) Dgg 10 ©© 53 DQ25
savvee 11| 62| DAz o 1| eQ]% X
“oe 12| 02| B O e 12| 89| oy
O A0 13 @8 23 X?s A0 13 @8 6 Ves
A2 14} 57 Al
50VVee 15 %© 5 A3 e s 8@ 58 A3
U AS 16 ©© 50 AS A4 16 @© 58 A5
savvee 17 | Q) ® & w v|eQle &
m A6 18 ©© 61 A9 A6 18 @© 61 NG
2 19| ©2] 82 A e 10| Q) e
> a0 20| ©9| 8 Vo Ne 20 | @B Ve
a2 21 | ©Q| & Al ne 2t | @)% Mo
g mass 22 | Q] 8 RASI e 2| 628 B
s 2 | Q| & oA s | 09w oA
chsi 20 | O | o ors 2| 09| ¥
o aavvee 25 | @R 6 oA ne 2 | ©2] 8 GBS
> “hass s | ©Q| & MAS me x| OR| P B
50VVvee 27 ©© 0 WE Voo 27 ©© 7o WE
m Tep2 2| ©Q) 71 P poa(vss) 28 | @2 |7 FDIWVse)
pps 20 | ©Q| 72 PO Poaves 29 | ©Q | 72 PDIWes)
U pos 20 | @27 Vs pos ey 30 | Q|7 Ve
pase 31 | ©D 74 FoS o o1 | Q|7 Fosmo
DQs7 32 ©© 75 PD7 NG 32 ©© 75 PD7(TBD)
pai7 a3 | @[ 76 Poe No 2| ©6Q] 7 Posmo
DOo 34 ©© 77 DQ38 DQe 34 ©© 77 NC
savvee 35 | © | 78 DA% o | 697 N
“bato w6 | ©Q | 12 D pato a6 | 27 N
sovvee 37 | ©Q | &0 097 o a7 | Q[0 pox
Ve 37196 | &1 pazs po | 8@ 81 oaz
otz 3 | ©Q | &8 Do iz 30 | 9@ Do
pars a0 | @Q | & Do pars 40 [ Q9| & D3
pate o1 | @2 09! pots 41 | ©Q| % D%
oors 2 | O3 | & D% pais 42 | ©9| % Do
016 43 | OZ | g7 paae D(\‘;G :34 Q& | &7 Dasa
Ves 441 QF | s ves s Of|es vee
L I LI_
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