ADVANCE TM4256FL8, TM4256GUS, TM4257FL8, TM4257GUB
INFORMATION 262,144 BY 8-BIT DYNAMIC RAM MODULES

OCTOBER 1985 — REVISED NOVEMBER 1985

# 262,144 X 8 Organization TM425_FL8 . . . L SINGLE-IN-LINE PACKAGE
Single 5-V Supply (10% Tolerance)

(TOP VIEW}

® 30-Pin Single-in-Line Package (SIP) vpp

—Pinned Module for Through-Hole Insertion CAS

{TM425_FL8) DQ1

—Leadless Module for Use with Sockets AQC

{TM425_GU8) Al

® Utilizes Eight 256K Dynamic RAMSs in ba2

Plastic Chip Carrier :g

Long Refresh Period . . . 4 ms {256 Cycles) Vss

All Inputs, Outputs, Clocks Fully TTL Dgi
Compatible

Ab

3-State Outputs DQ4

Performance Ranges: :S

ACCESS ACCESS READ DQs5

TIME TIME OR A8

ROW COLUMN  WRITE NC

ADDRESS ADDRESS  CYCLE

IMAX) (MAX} {MIN) NC

TM425___8-12 120 ns 60 ns 230 ns DQ6

TM425 __ _8-15 150 ns 78 ns 260 ns W

TM425 __8-20 200 ns 100 ns 330 ns Vss

® Common CAS Control for Eight Common pa7

Data-In and Data-Out Lines NC

DQs

Low Power Dissipation NC

Operating Free-Air Temperature . . . 0°C to RAS

70°C NC

NC

@ Downward Compatible with 64K X 8 SIP VbD

(TM4164FL8, TM4164FM8)

Dynamic RAM Modules H

clescription

The TM425___8 series are 2048K, dynamic
random-access memory modules organized as
262,144 x8 bits in a 30-pin single-in-line PIN NOMENCLATURE
package comprising eight TMS425_FML, TMA425_FL8

262,144 x 1 bit dynamic RAM's in 18-lead

. i ) AQ-A8 Address Inputs

plastic chip carriets mounted on top of a ©AS Column-Address Strobe

substrate together with decoupling capacitors DQ1-DO8 Data In/Data Out

mounted beneath the chip carriers. The onboard NC No Connection

capacitors eliminate the need for bypassing on RAS Row-Address Strobe

the motherboard and offer superior performance VoD 5-V Supply

over equivalent leaded capacitors due to reduced Vss Ground

lead inductance. Also, with 0.3 inch board W Write Enable

spacing the TM425___8 has a density of ten

devices per square inch {approximately 4X the

density of DIPs). With the elimination of bypass

capacitors on the motherboard, reduced PC
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TM4256FL8, TM4256GUS, TM4257FL8, TM4257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

board size, and fewer plated-through holes, a
cost savings can be realized.

The TM425___8 features RAS access times of
120 ns, 150 ns, and 200 ns maximum. Power
dissipation as low as 2200 mW typical operating
and 100 mW typical standby for 200 ns devices.

Refresh period is extended to 4 milliseconds, and
during this period each of the 256 rows must be
strobed with RAS in order to retain data. CAS
can remain high during the refresh sequence to
conserve power,

All inputs and outputs, including clocks, are
compatible with Series 74 TTL. All address lines
and data in are latched on chip to simplify system
design. Data out is unlatched to allow greater
system flexibility.

The TM425_ __8is rated for operation from 0°C
to 70°C.

presence detect

This feature is included on the TM425_GUS8 to
allow for hardware presence detection of the
memory module. The PRD pin for each module
in the system should be pulled high through a
pull-up resistor, resulting in a logic one when no
module is present. When a module is present,
PRD is a logic zero as this pin is connected to
Vgg on the module. PRD can only be used to
detect a modules’ presence, not its functionality.
In a system not requiring presence detect, it is
recommended that this pin be left as a no
connect; this allows the use of either type of
module without adverse effects.

operation

address {AQ through A8)

Eighteen address bits are required to decode 1
of 262, 144 storage cell locations on each of the
eight chips. Nine row-address bits are set up on
pins AQ through A8 and latched onto the chip
by the row-address strobe (RAS). Then the nine
column-address bits are set up on pins AQ
through A8 and latched onto the chip by the
column-address strobes. All addresses must be
stable on or before the falling edges of RAS and
CAS. RAS is similar to a chip enable in that it
activates the sense amplifiers as well as the row
decoder. CAS is used as a chip select activating
the column decoder and the input and output
buffers for M1-M8.

TM425_GuUB

Voo
CAS
pQ1
AO
A1
pQ2
A2
A3
Vss
pa3
A4
AS
DQ4
AB
A7
DQS
A8
NC
NC
DQ6

vss
DQ7
PRD
pas
NC
RAS
NC
NC

VDD

... U SINGLE-IN-LINE PACKAGE
(YOP VIEW)
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PIN NOMENCLATURE

TM425_GUB

AQ-A8
CAS
DQ1-DQ8
NC

PRD

RAS

Voo

Vss

w

Address Inputs
Column-Address Strobe
Data In/Data Out

No Connection
Presence Detect (Vgg)
Row-Address Strobe
5-V Supply

Ground

Write Enable
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GUB
262,144 BY 8-BIiT DYNAMIC RAM MODULES

write enable (W)}

The read or write mode is selected through the write-enable (W) input. A logic high on the W input selects
the read mode and a logic low selects the write mode. The write-enable terminal can be driven from standard
TTL circuits without a pull-up resistor. The data inputs are disabled when the read mode is selected. The
common 1/O feature of the TM425___8 dictates the use of early write cycles to prevent contention on
DQ. When W goes low prior to CAS, the data outs will remain in the high-impedance state for the entire
cycle permitting common /O operation.

data in (DQ1-DQ8)

Data is written during a write cycle. The falling edge of TAS strobes data into the on- chip data latches.
These latches can be driven from standard TTL circuits without a pull up resistor. In the early write cycle,
W is brought low prior to CAS and the data is strobed in by CAS with setup and hold times referenced
to this signal.

data out (DQ1-DQ8)

The three-state output buffers provide direct TTL compatibility {(no pull-up resistor required) with a fan
out of two Series 74 TTL loads for each output. Data out is the same polarity as data in. The outputs
are in the high-impedance (floating) state until CAS is brought low. In a read cycle the outputs go active after
the access time interval t3(C) that begins with the negative transition of CAS as long as ta(R) is satisfied.
The outputs become valid after the access time has elapsed and remains valid while CAS is low: CAS going
high returns it to a high-impedance state. In the early write cycle, the outputs are always in the high-
impedance state, a necessity due to the common (/O feature of the TM425___8,

refresh

A refresh operation must be performed at least every four milliseconds to retain data. Since the output
" buffers are in the high-impedance state unless CAS is applied, the RAS-only refresh sequence avoids any
output during refresh. Strobing each of the 256 row addresses (AQ through A7) with RAS causes all bits

in each row to be refreshed. CAS can remain high (inactive) for this refresh sequence to conserve power.
CAS-before-RAS refresh

The CAS-before-RAS refresh is utilized by bringing CAS low earlier than RAS (see parameter tCLRL) and
holding it low after RAS falls (see parameter tRLCHR). For successive CAS-befare-RAS refresh cycies,

CAS can remain low while cycling RAS. The external address is ignored and the refresh address is
generated internally.

hidden refresh

Hidden refresh may be performed while maintaining valid data at the output pin. This is accomplished by
holding CAS at V| after a read operation and cycling RAS after a specified precharge period, similar to
a "‘RAS-only”’ refresh cycie. The external address is also ignored during the hidden refresh cycles.

page-mode (TM4256__8)

Page-mode operation allows effectively faster memory access by keeping the same row address and strobing
successive column addresses onto the module. Thus, the time required to setup and strobe sequential
row addresses for the same page is eliminated.

{i’
EXAS
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TMA4256FL8, TM4256GUB, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

nibble mode (TM4257__8)

Nibble-mode operation allows high-speed serial read, write, or read-modify-write access of 1 to 4 bits of
data. The first bit is accessed in the normal manner with read data coming out at ta(C) time. The next
sequential nibble bits can be read or written by cycling CAS while RAS remains low. The first bit is
determined by the row and column addresses, which need to be supplied only for the first access. Column
A8 and row A8 (CAB, RAB) provide the two binary bits for initial selection of the nibble addresses.
Thereafter, the falling edge of CAS will access the next bit of the circufar 4-bit nibble in the following
sequence:

{0, 1) ————»(1,0}

I——D(O,O) (1,1)—]

In nibble-mode, all normal memory operations (read, write, or ready-modify-write) may be performed in
any desired combination.

power up

To achieve proper operation, an initial pause of 200 us is required after power up followed by a minimum
of eight initialization cycles.

n single-in-line package and components

S8[NPO INVH d1weuiq

PC substrate: 0,79 mm (0.031 inch) minimum thickness

Bypass capacitors: Multilayer ceramic

Leads: Tin/lead solder coated over phosphor-bronze

Contact area for socketable devices: Nickel plate and solder plate on top of copper

logic symbol

RAM 256Kx8
AQ ——————{ 2009/2100

i a [+]
(12) 262,143

20017/21D8

> c20(ROW]
271 G23/(REFRESH ROW]
aas | 24(PWR DWNI
E> c21iCoL)
G24
e (2)
CAs & [> 23c22

W ‘Zﬂi 23.21D 24EN

@ ] L
pos A.220 az3 4
—a

0Qz
ba3
0Q4 ——ao
DQ5 ——a-o{
0Q6 ——ae]

DQ7 ——ae
DQ8 —ea»

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12,
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TM4256FL8, TM4256GUS, TM4257FL8, TM4257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

functional block diagram

Dynamic RAM Modules n

(4)
AC 5
At
a2 {5
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A4
as 1120
il
AT 7y
A8
s o
CAS 2
W M5
o [Do9T] o [Z86RT ]
~— AD-A8 <1 AD-A8
> RAS RAS
CAS CAS
w w
pa1 2 <+ 0 a pas 18 o Q
VoD Vss VDD Vss
' M2 | M6
o | 256Kx1 q | 256Kx1
AD-A8 AO-A8
RAS RAS
CAS CAS
w w
paz & 4] a pae 22 "] a
VpD Vss_] Vpp Vss
e
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CAS CAS
w w
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M4
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w el W
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1
DD (50, % o
o=="1 ... L
[£]] cs
s 1 T
Rl ¢
Vss 24)°
FRD

TTM425_GUS8 only.
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TM4256FL8, TM4256GUS, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Voltage range for any pin except Vpp and data out {see Note 1} . ... ......... -1.5Vto 10V
Voitage range on Vpp supply and data out with respectto Vgg ................ -1Vto7V
Short circuit output current for any output . ... ... ... L L 50 mA
Power dissipation . .. .. ... .. 8 W
Operating free-air teMperature range . .. .. .. .. ...ttt e n i i 0°C to 70°C

Storage temperature range

-66°C to 150°C

TStresses beyond those listed under “’Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating
anly and functionat operation of the device at these or any ather conditions beyond those indicated in the ‘‘Recommended Operating
Conditions’’ section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect

device refiability.
NOTE 1: Al voltage values in this data sheet are with respect to Vgg.

recommended operating conditions

MIN NOM MAX [ UNIT
VbD Supply voltage 4.5 5 5.5 \%
Vss Supply voitage 0 Vv
ViH High-evel input voltage 2.4 6.5 v
ViL Low-level input voltage (see Note 2) -1 0.8 v
TA Operating free-air temperature 0 70 °C

NOTE 2: The algebraic convention, where the more negative {less positivel hnut is designated as minimum, is used in this data sheet

for logic voltage levels only.

slectrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)

sa[npoy VY d1weuiq !

PARAMETER TEST TM425__ _8-12 TM425___B8-18 UNIT
CONDITIONS MIN TYP' MAX | MIN TYP! MAX
VOH High-level output voltage Ioy = -5 mA 2.4 Vpo 2.4 Vpp Vv
VoL Low-level output voltage loL = 4.2mA Q 0.4 0 0.4 v
Vi=0Vtw65V, Vpp =5V,
Iy input current (leakage) ) +10 =10 nhA
All ather pins = 0V
o Output current {leakage) Vo = 04Vio 55 V. +£10 10 wA
Vpp = 5V, CAS high
1601 t Ave.rage operating current te = minimum cycle, 520 624 440 544 mA
during read or write cycle All autputs open
After 1 memory cycle,
Ipp2*  Standby current RAS and TAS high, 20 36 20 36 | mA
All outputs open
te = minimum cycle,
lpp3?  Average refresh current CAS high and RAS cycling, 360 480 320 424 mA
All outputs open
te(p) = minimum cycle,
Ippa?  Average page-made current | RAS low and TAS cycling, 280 384 240 344 mA
All outputs open
" 1, = minimum cycle,
Ippg! \verage nibble-mode ﬁctlrhsnlow and TAS cycling, 256 352 216 312 | mA

current

All outputs open

TAl typical values are at Ta = 25°C and nominal supply voltages.
Ypp1-loos are measured with M1-M8 in the same mode li.e., operating, standby, refresh, page mode, nibble mode).

£-210
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

elactrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)

TEST TM425___8-20
PARAMETER —— UNIT
CONDITIONS MIN TYPT MAX
VoH High-leve! output voltage IoH = -5 mA 2.4 VDD v
VoL Low-level output voltage lpL = 4.2mA 0 0.4 Vv
| . ¢ * Ueakage) Vi=0Vtb65V Vpp =86V, 10
n current lleakage +
! pu 9 All ather pins = OV KA
! Output t fleakage) Vo =04Vio 55V, £10 | ua
u current (leakage
0 pu 9 Vpp = 5V, TAS high w
ioD1 ¢ Avt?rage operatmg current te = minimum cycle, 360 464 mA
during read or write cycle All outputs open
After 1 memory cycie,
Ippz¥  Standby current RAS and CAS high, 20 36| mA
Al outputs open
tc = minimum cycle,
Ipp3?  Average refresh current TAS high and RAS cycling, 280 384 mA
All outputs open
tc(P} = minimum cycle,
IDD4t Average page-mode current RAS low and CAS cycling, 200 280 mA
All gutputs open
. tg(N) = minimum cycle,
A nibble-mod:
iops? ve’a“ie foble-mode FAS low and TAS cycling, 176 256 | mA
rren
eurre All gutputs open

“All typical values are at Ta = 25°C and nominal supply voltages.
“loD1-'DD6 are measured with M1-M8 in the same mode (i.e., operating, standby, refresh, page made, nibble madel.

capacitance over recommended supply voltage range and operating free-air temperature range,

Dynamic RAM Modules H

f =1 MHz
PARAMETER MIN MAX | UNIT
Cita) Input capacitance, address inputs 56 pF
CiipQ) Input capacitance, data inputs T8D pF
Ci(RAS) Input capacitance, RAS input 64 pF
Ciiw) Input capacitance, W input 64 pF
CilCAS) Input capacitance, CAS input 64 pF
CovoD: Decoupling capacitance 0.8 uF
Additional inf on thesa prodi can be ob d from the factory as it becomes available.
T *IP
EXAS 5-211
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

switching characteristics over recommended supply voltage range and operating free-air temperature
range

sa|npo\l INVH dlweuAq !

ALT. T™M425 8-12 | TM425 8-15
PARAMETER TEST CONDITIONS — — UNIT
SYMBOL MIN MAX MIN MAX
C, = 100 pF,
t Access time from CAS t 60 75
alC) ¢ m Load = 2 Series 74 TTL gates CAC ne
tRicL = MAX,
1, Access time from RAS 1 120 150
alR) cc fme 1r Load = 2 Series 74 TTL gates RAC ns
¢ Cutput disable time Cp = 100 pF,
dis(CH) t o] 35 0 35
IS(CHY frer TAS nigh Load = 2 Series 74 TTL gates | 'OFF ns
ALT. TM4a25 B8-20
PARAMETER TEST CONDITIONS — UNIT
SYMBOL MIN MAX
Cy = 100 pF,
t, A ti f TAS 100
a(Ci ceess time from Load = 2 Series 74 TTL gates cac ns
t = MAX,
ta(R} Access time from RAS RLCL ! tRAC 200 ns
Load = 2 Series 74 TTL gates
N Qutput disable time CL = 100 pF,
dis{CH t 0 35
I$ICH)  trer TAS high Load = 2 Series 74 TTL gates OFF ns
Texas bi
5.212
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TM4256FL8, TM4256GU8, TM4257FL8, TMA257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

timing requirements over recommended supply voltage range and operating free-air temperature range

ALT. TM425___8-12
SYMBOL MIN ) MAX UNIT
te(P) Page-mode cycle time (read or write cycle} tpC 120 ns
teird) Read cycle time? tRC 230 ns
te(w) Write cycle time tWe 230 as
tw(CHiP  Pulse duration, CAS high {page mode} tcp 50 ns
tw{CH]} Pulse duration, TAS high (non-page made) tCPN 26 ns
twiCL) Puise duration, CAS low tCAS 60 10,000 ns
tw(RH) Pulse duration, RAS high (precharge timel tRp 100 ns
tw(RL) Puise duration, RAS low tRAS 120 10,000 ns
tw (Wi Write pulse duratian twvp 40 ns
ty Transition times {rise and fall) for RAS and CTAS T 3 50 ns
tsy{CA) Column-address setup time 1ASC 0 ns
| _tsuRA) Row-address setup time tASR 0 ns
tsu(D) Data setup time DS 0 ns
tsuird) Read-command setup time 1RCS o] ns
. Early write-command setup time . o ns
SWWCL) | otore TAS low WCS
tsulWCH) Write-command setup time before CAS high tCWL 40 ns 8
| _tsu(wmH) _ Write-command setup time befare RAS high tRWL 40 ns =
th(cLcA)  Column-address hold time after CAS low tCAH 20 ns g
ThiRA} Row-address hoid time tRAH 15 ns E
th(RLCA)  Column address hold time after AAS low tAR 80 ns
th{CLD) Data hold time after CAS low tDH 35 ns E
th{RLD) Data hold time after RAS low tDHR 95 ns o
th(CHrd)  Read-command hold time after CTAS high tRCH 0 ns ©
th{RHrd)  Read-command hold time after RAS high tRRH 10 ns £
thiCLW) Write-command hold time after CAS low TWCH 35 ns ‘g
th{RLW) Write-command hold time after RAS low tWCR 95 ns E
tRLCH Delay time, RAS low to CAS high tCSH 120 ns
tCHRL Delay time, CAS high to RAS low tCRP [ ns
1CLRH Delay time. TAS low to RAS high tRSH 60 ns
tALCHR Delay time, RAS low to CAS high? tCHR 25 ns
tCLRL Delay time, CAS low to RAS low? tCSR 25 ns
tRHCL Delay time, RAS high to TAS low? tRPC 20 ns
Delay time, RAS low to TAS low
. WRLCL {maximum value specified only 1RCD 30 60 ns
l to guarantee access time)
[ trf Refresh time interval tREF 4 ms
NOTE 3: Timing measurements are referenced to Vi max and Vj4 min.
TAll cycle times assume t; = 5 ns.
TAS-before-BAS refresh only.
EXAS » 5-213
INSTRUMENTS
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TMA4256FL8, TM4256GUB, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

timing requirements over recommended supply voltage range and operating free-air temperature range

S9|NPOAl INVH diweuAg !

ALT. TM425___8-15 | TM425___8-20 UNIT
SYMBOL MIN MAX MIN MAX

te(P) Page-mode cycle time (read or write cycle} tpc 145 180 ns
teird) Read cycle time tRC 260 330 ns
teiwl Write cycle time twe 260 330 ns
twi{CH)p  Pulse duration, TAS high (page mode) tcp 60 80 ns
tw(CH) Pulse duration, CAS high {non-page mode) 1CPN 25 30 ns
tw(CL) Pulse duration, CAS low tCAS 75 10,000 100 10.000 ns
tw (RH) Pulse duration, RAS high (precharge time) tRp 100 120 ns
twiRL) Pulse duration, RAS low tRAS 150 10,000 200 10,000 ns
T (W) Write puise duration twp 45 55 ns
1 Transition times (rise and fail} for RAS and TAS T 3 50 3 50 ns
tsu(CA) Column-address setup time tASC 4] o] ns
tsu(RA) Row-address setup time tASR ¢} 0 ns
tsu(D} Data setup time ips o] 0 ns
tsu(rd) Read-command setup time 1RCS o] 0] ns
tsu(WEL) Early write-command setup time wes 0 ° ns

before CAS low
tsu(WcH) _ Write-command setup time before TAS high tCWL 45 60 ns
tsu{WRH}  Write-command setup time before RAS high tAWL 45 60 ns
thicLCA)  Column-address hold time after TAS low tCAH 25 30 ns
thiRA} Row-address hold time tRAH 15 20 ns
th(RLGA)  Column-address hold time after RAS tow tAR 100 130 ns
th{CLD} Data hold time after CAS low IDH 45 55 ns
th{ALD} Data hold time after RAS low tDHR 120 155 ns
th{CHrd} Read-command hold time after CAS high tRCH 0 0 ns
th(RHrd)  Read-command hold time after RAS high tRRH 10 15 ns
th(CLW) Write-command hold time after CAS low tWCH 45 55 ns
th{RLW} Write-command hold time after RAS low TWCR 120 155 ns
tRLCH Delay time, HAS low to CAS high tCsH 150 200 ns
tCHRL Delay time, TAS high to RAS low {CRP 0 0 ns
tCLRH Delay time, CAS low to RAS high tRSH 75 100 ns
RLCHR Detay time, RAS low to CAS high* tCHR 30 35 ns
tCLRL Delay time, CAS low to RAS low? tCSR 30 35 ns
tRHCL Delay time, RAS high to CAS low? tRPC 20 25 ns

Delay time, RAS low to CAS low
tRLCL (maximum value specified only tRCD 30 78 30 100 ns

to guarantee access tima)
tef Refresh time interval tREF 4 4 ms

NOTE 3: Timing measurements are referenced to V) max and Viy min
TAll cycle times assume ty = 5 ns.
1TAS-before-RAS refresh only.

{ip
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TM4257FL8, TM4257GUB
262,144 BY 8-BIT DYNAMIC RAM MODULES

NIBBLE-MODE CYCLE

switching characteristics over recommended supply voltage range and operating free-air temperature

range
PARAMETER ALT.  [TM4257__8-12[TM4257__§-15(TM4257__8-20|
SYMBOL | MIN MAX | MIN MAX | MIN MAX
ta(CN) Nibble-mode access time from CTAS INCAC 30 40 50 ns
timing requirements over recommended supply voltage range and operating free-air temperature range
ALT.  [TM4257__8-12[TM4257__8-15TM4257__8-201
SYMBOL | MIN MAX | MIN MAX | MIN max
teIN) Nibble-mode cycle time ING 60 75 90
1CLRHN  Nibble-mode delay time, CAS low to BAS high | tnrsH 30 40 50
tcLwiN  Nibble-mode delay time, TAS to W delay tNCWO 25 30 40
tyw{CLN| Nibble-mode pulse duration, CAS low INCAS 30 40 50 ns
tw(CHN)  Nibbie-mode pulse duration. CAS high INCP 20 25 30
Nibble-mode write command setup
t 25 5 45
SUWCHN! i pefore TAS high NCWL 3
7]
2
3
©
s
<
0@
L
@
c
e
(a]
T {l’
EXAS 5-215
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

PARAMETER MEASUREMENT INFORMATION

131V

Ry - 2204
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TEST
t[? "

100 pF

FIGURE 1. LOAD CIRCUIT
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TM4256FL8, TM4256GU8, TM4257FL8, TMA257GUB
262,144 BY 8-BIT DYNAMIC RAM MODULES

early write cycle timing
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262,144 BY 8-BIT DYNAMIC RAM MODULES

TM4256FL8, TM4256GU8

page-mode read cycle t
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TM4256FL8, TM4256GU8

262,144 BY 8-BIT DYNAMIC RAM MODULES

iming

page-mode write cycle t
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TMA4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

nibble-mode read cycle timing
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TMA4257FL8, TM4257GUB

262,144 BY 8-BIT DYNAMIC RAM MODULES

iming

nibble-mode write cycle t
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TMA4256FL8, TM4256GU8, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

RAS-only refresh timing
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GUS
262,144 BY 8-BIT DYNAMIC RAM MODULES

hidden refresh cycle timing
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TM4256FL8, TM4256GU8, TM4257FL8, TM4257GU8
262,144 BY 8-BIT DYNAMIC RAM MODULES

T single-in-line package nomenclature

™ 4256 F I. 8 — 15

" MEMORY PINOUT BOARD WORD WIDTH SPEED Tl
MODULE DEVICE CONFIGURATIO! DIMENSIONS OUTPUT RANGE

EMPERATURE

F Version L Package Max Access
Pin 24-No Connect (76.2 x 16.5 mm} -12 120 ns
G Version (3.0 x 0.65 inchesl -15 150 ns
Pin 24-PRD U Package - 20 200 ns

(88.9 x 16.5 mm}
(3.5 x 0.65 inches)

The F pinout configuration designator is used when specifying the L package; the G pinout configuration version designator is used when

specifying the U package.

L 0°C to 70°C
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