TMS426100, TMS426100P

16 777 216-BIT
LOW-VOLTAGE DYNAMIC RANDOM-ACCESS MEMORY
SMKS261-JANUARY 1993
® Organization ... 16 777 216 x 1 DJ PACKAGE?
¢ Single 3.3-V Power Supply (TOP VIEW)
(x0.3-v Tolera‘ncfe) . vee - 2607 Vss
* Low Power Dissipation (TMS426100P Only) oz =[] a
- 100 uA CMOS Standby NC [ a 24 j NC
— 100 yA Self Refresh Wi« 2af) cAs
= 100 pA Extended Refresh Battery "AAS[s  22] NC
Backup A1 s 21[] A9
¢ Performance Ranges:
ACCESS ACCESS ACCESS  READ A10[Js 19[] A8
TIME TIME TIME ORWRITE A0 [e 18[] A7
'fRAC  tcac  taa  CYCLE A1 [0 17[] A8
(MAX)  (MAX) (MAX)  (MIN) A2T111  18[] A5
'426100/P-60 60ns 15ns 30 ns 110 ns A3 12 15]] A4
'426100/P-70 70ns 18 ns 35 ns 130 ns Vee E 13 14:] Vss
'426100/P-80 80ns 20ns 40 ns 150 ns
‘426100/P-10 100 ns 25 ns 50 ns 180 ns
* lEﬂnhanced Page Mode Operation for Faster DGA PACKAGET DGB PACKAGE!
emory Access (TOP VIEW) (TOP VIEW)
* CAS-Before-RAS Refresh
* Long Refresh Period . . . Vec [J1 28] Vss Vss[J2s 1 ] Vss
- 4096 Cycle Refresh in 64 ms (Max) D= 25 Q Qff2s 2] D
- 512 ms Max for Low-Power, Self Refresh NC s 24[] NC_ NC[Qa¢e s [J NC
Version (TMS426100P) _W[s 23] CAS TAS[]as 4[3 ;VT
*® 3-State Unlatched Output RAS[ls  22]] NC NC[22 s [ RAS
At11ls =21]J A9 A9 []21 s [J AN
* All Inputs/Outputs and Clocks are TTL
Compatible A0[ls  19]] 48 Aslie &g A10
¢ Operating Free-Air Temperature Range A0 9 18[] A7 A7 118 o] A0
0°C to 70°C At Q1o 17]] A6 A6 [J17 10 At
A2 11 1e[] A5 A5 Qs 11 A2
description A3]i2 5[] A4 as s 12f] A3
The TMS426100 series are high-speed, Vee [J13 14 Vss Vss {14 13]] Vec

low-voltage 16 777 216-bit dynamic random-
access memories, organized as 16777 216
words by one bit sach.

t The packages shown are for pinout reference only.
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TMS426100, TMS426100P
16 777 216-BIT
LOW-VOLTAGE DYNAMIC RANDOM-ACCESS MEMORY

SMKS261-JANUARY 1993

These devices feature maximum RAS access times of 60 ns, 70 ns, 80 ns. Maximum power dissipation is as
low as 180 mW operating, 0.36 mW standby, and battery backup for an 80-ns device.

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

The TMS426100, TMS426100P is offered in a 300-mil 24/26-lead plastic surface mount SOJ package
(DJ suffix), a 24/26-lead plastic small outline package (DGA suffix), and a 24/26-lead plastic small outline
package, reverse form (DGB suffix). All packages are characterized for operation from 0°C to 70°C.

operation

enhanced page mode

Enhanced page-mode operation allows effectively faster memory access by keeping the same row address and
strobing random column addresses onto the chip. Thus, the time required to set up and strobe row addresses
for the same page is eliminated. The maximum number of columns that may be addressed is determined by
tRas, the maximum RAS-low width.

The column address buffers in this CMOS device are activated on the falling edge of RAS. They act as a
transparent or flow-through latch, while CAS is high. The falling edge of CAS latches the addresses into these
buffers and also serves as an output enable.

This feature allows the TMS426100 family to operate at a higher data bandwidth than conventional page-mode
parts, since retrieval begins as soon as the column address is valid, rather than when CAS transitions low. The
performance improvement is referred to as enhanced page mode. Valid column address may be presented
immediately after row address hold time has been satisfied, usually well in advance of the falling edge of CAS.
In this case, data is obtained after toac max (access time from CAS low), if tas max (access time from column
address) and tgac have been satisfied. [n the event that the column address for the next cycle is valid at the
time CAS goes high, access time is determined by the later occurrence of topa OF tCAG:

address (AO-A11)

Twenty-four address bits are required to decode 1 of 16 777 216 storage cell locations. Twelve row-address
bits are set up on inputs AO—A11 and latched during a normal access and during RAS-only refresh as the device
requires 4096 refresh cycles. 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 output buffer, as well as latching the address bits into the column buffer.

write enable (W)

data

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 pullup resistor. The data input is disabled when the read mode is selected. When W goes low
prior to CAS (early write), data out will remain in the high-impedance state for the entire cycle, permitting
common I/O operation.

in (D)

Data is written during a write or read-write cycle. Depending on the mode of operation, the fallling of CASorW
strobes data into the on-chip data latch. In an 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. In a delayed-write or read-modify-write
cycle, CAS will already be low, thus the data will be strobed in by W with setup and hold times referenced to this
signal.

4-386
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16 777 216-BIT
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data out (Q)

The three-state output buffer provides direct TTL compatibility (nc pullup resistor required) with a fan-out of two
Series 74 TTL loads. The output s in the high-impedance (floating) state until CAS is broughtlow. Inaread cycle
the output becomes valid at the latest occurrence of trac, taa, tcac, OF topa and remains valid while CAS is
low. CAS going high retums it to a high-impedance state. In a delayed-write or read-modify-write cycle, the
output does not change, but retains the state just read.

refresh

A refresh operation must be performed at least once every 64 ms (512 ms for TMS4261 0OP) to retain data. This
can be achieved by strobing each of the 4096 rows (AO-A11). A normal read or write cycle will refresh all bits
in each row that is selected. A RAS-only operation can be used by holding CAS at a high (inactive) level, thus
conserving power since the output buffer remains in the high-impedance state. Externally generated addresses
must be used for a RAS-only refresh. Hidden refresh may be performed by holding CAS at V),_ after a read
operation and cycling RAS after the specified precharge period, similar to a RAS-only refresh cycle except with
CAS held low. Valid data is maintained at the output throughout the hidden refresh cycle. An internal refresh
address provides the refresh address during hidden refresh.

CAS-before-RAS refresh

CAS-before-RAS refresh is utilized by bringing CAS low earlier than RAS (see parameter togg) and holding it
low after RAS falls (see parameter tcyp). For successive CAS-before-RAS refresh cycles, CAS can
remain low while cycling RAS. For this mode of refresh, the external addresses are ignored and the refresh
address is generated internally.

A low-power battery-backup refresh mode that requires less than 100 pA refresh current ts available on the
TMS426100P. Data integrity is maintained using CAS-before-RAS refresh with a period of 125 ps, while holding
RAS low for less than 1 ps. To minimize current consumption, all input levels need to be at CMOS levels -
ViLs0.2V,Vgz Ve -0.2V),

self-refresh

The self-refresh mode is entered by dropping CAS low prior to RAS going low. Then CAS and RAS are both
held low for a minimum of 100 us. The chip is then refreshed internally by an on-board oscillator. No external
address is required since the CBR counter is used to keep track of the address. To exit the self-refresh mode,
both RAS and CAS are brought high to satisfy tons.

Upon exiting the self-refresh mode, a burst refresh (refresh a full set of row addresses) must be executed before
continuing with normal operation. This will ensure the DRAM is fully refreshed.

power up

Toachieve proper device operation, an initial pause of 200 us followed by a minimum of eight initialization cycles
is required after full Ve level is achieved. These eight initialization cycles need to include at least one refresh
(RAS-only or CAS-before-RAS) cycle.
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test mode

RAS

CAS

w

The test mode is initiated with a CAS-before-RAS refresh cycle while simultaneously holding the W input low
(WCBR). The initiate cycle performs an internal refresh cycle while internally setting the device to perform
parallel read or write on subsequent cycles. While in test mode, any desired data sequence can be performed
on the device. The device exits the test mode if a CAS-before-RAS (CBR) refresh cycle with W input held high,
or a RAS-only refresh (ROR) cycle is performed.

Test mode causes the part to be internally reconfigured into a 1M x 16 bit device with 16-bit parallel read and
write data path. Column addressess CAQ, CA1, CA10, and CA11 are not used. During a read cycle all
16 bits of the internal data bus are compared. [f all bits are the same data state, the output pin will go high. If
one or more bits disagree, the output pin will go low. Test time in test mode can thus be reduced by a factor of
16, compared to normal memory mode.

e Entry —pl

| Cycle e TestMode Cycle ————————¥ Exit
. al
|

s W WaNIa Wa Wak.
/T A\ TN\

ViH

| o |

1 The states of W, Data-in, and Address are defined by the type of cycle used during test mode.

Figure 1. Test Mode Cyclet
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TMS426100, TMS426100P

: 16 777 216-BIT
SMKS261-~JANUARY 1993
logic symbolt
10 RAM 16 384K x 1
A0 ] 30D12/21D0
A1 12
Az 13
A3 16
As 17
A5 °
A6 :: oA 16 383K
A7 20
A8 23
A9 3
A10
A1 -2 31D2321D11
> C30 [ROW]
5 G33 [REFRESH ROW}
RAS 34 [PWR DWN]
> €31 [COL}
25 G34
CAS &
[> 33c32
— 4 I —
w 33,31D 34EN
2 27
D— A, 32D AV ——— Q
1 This symbol is in accordance with ANSV/IEEE Std 91-1984 and IEC Publication 617-12.
The pin numbers shown are for the 20/26 pin SOJ package (DJ suffix).
functional biock diagram
RAS CAS W
I Timing and Control I
!
Y 8 32
A0 \ A
At Column Decode
*| Column } Sense Amplifiers
s| Address
.| Butters 256K Array 256K Array a2 v Do
AN . 256K Array 256K Array In
. o . WO [4—| Reg, [€—D
. 2 . Buffers
32< . 8 . > 32 ohof32 Dot o
L] J - ’
Row [11 z 7] out
*] Address £ K Py Reg.
o] Buffers / 4 F 14T
256K Array 256K Array
1 1 b T
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16 777 216-BIT
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range on any pin, Vgg (see Note1) ............ooveiriiniininnannnn. -05Vto46V
SUPPlY VORAGE TaNGE, VoG - -t ottt ettt et et -05Vto46V
Short Circuit OUIPUL CUITBNt .. ... . e e e e 50 mA
Power dissipation .................... e e e e e e 1w
Operating free-air temperature range ................oouiininninn e een, 0°Cto 70°C
Storage temperature range . ... .........iuurutentint ittt —55°Cto 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and
functional operation of the device at these or any other 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 reliability.

NOTE 1: Al voltage values in this data sheet are with respect to Vgs.

recommended operating conditions

MIN NOM MAX | UNIT
Vec  Supply voltage 3.0 33 3.6 \%
ViH High-level input voitage 2.0 Vee +0.3 \
VIL  Low-level input voltage (see Note 2) -03 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 2: The algebraic convention, where the more negative (less positive) limit is designated as minimum, is used in this data sheet for logic
voltage levels only.
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electrical characteristics over full ranges of recommended operating conditions (unless otherwise

noted)
'426100-60 '426100-70 '426100-80 '426100-10
PARAMETER TEST CONDITIONS ’426100P-60 | ’426100P-70 |'426100P-80 |’426100P-10 UNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX
High-level output _
VOH voltage loH=-2mA 24 24 24 24 v
Low-level output _
VoL voltage loL=+2mA 0.4 0.4 0.4 0.4 v
VOH Option IoH = ~100 pA Veg-0.2 Vecg-0.2 vVee-0.2 Vec-0.2 v
VoL Option loL = +100 pA 0.2 0.2 0.2 0.2
Input current Vi=0t03.9V,
. {leakage)t All other pins = 0 to Vg =10 10 10 £10 | pA
Output current Vo =0toVcg,
! 2
le] (Ieakage)T TAS high =10 =10 +10 +10 HA
Read or write o
lccy cycle current \'f |n|m_u;n :)\'/c e, 70 60 50 40 | mA
(see Note 3) cCc=9
After 1 memory cycle,
RAS and CAS high, 1 1 1 1| ma
ViH =2V LVTTL)
After 1 memory
| Standby current . )
CC2 4 cycle, RAS and | 426100 300 300 300 300 | pA
CAS high, Viq=
Vec-02V | 406100p 100 160 100 100 | uA
(CMOS)
A fresh RAS cycling,
wverage refres EES hinh (AAS.
lcea current (RAS-only or %g 'hlgh (:ASE-;%I{)' 70 60 50 40| mA
CBR) (see Note 3)} ow after ow
(CBR)
Icca ‘(“s‘;‘:?f; :i‘;‘f current | B2S low, GAS cycling 60 50 40 3| ma
CAS <0.2V,RAS < 0.2V,
: ¥ ) f
lccs Self-refresh fRAS and tcag > 1000 ms 100 100 100 100 pA
Standby current RAS = V|4, CAS =V,
lccr output enable¥ Data out = enabled 5 5 5 5| mA
tRC = 125 us, tRag s 1 us,
Voo -02VsVHs39V,0
Iccrot z‘v’i:‘:g;’;)ck“p VsViLs02V, 100 100 100 100 | pA
Wand O = Vi,
Address and Data stable
T Minimum cycle, Vo = 3.6
¥ For TMS426100P only
NOTES: 3. Measured with a maximum of one address change while RAS = V(.
4. Measured with a maximum of one address change while CAS = V(.
.&'
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capacitance over recommended ranges of supply voltage and operating free-air temperature,
f = 1 MHz (see Note 5)

PARAMETER MIN TYP  MAX | UNIT
Ci(A) Input capacitance, address inputs 5 pF
C|(D) Input capacitance, data input 5 pF
Ci(rc) Input capacitance, strobe inputs 7 pF
Ciw)  Input capacitance, write-enable input 7 pF
Co Output capacitance 7 pF

NOTE 5: Vg equalto 3.3 V = 0.3 V and the bias on pins under testis 0 V.

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

TMS426100-60 | TMS426100-70 | TMS426100-80 | TMS426100-10
PARAMETER TMS426100P-60 | TMS426100P-70 | TMS426100P-80 | TMS426100P-10 | yNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX
tAA  Access time from column-address 30 35 40 45 ns
tcac  Access time from CAS low 15 18 20 25| ns
icPA  Access time from column precharge 35 40 45 50 ns
tRAC  Access time from RAS low 60 70 80 100| ns
tcrz CASto outputin low Z 0 ] ] 0 ns
toq  Output disable start of CAS high 3 3 3 3 ns
tOFF (C;:t:;toc:;sz;)le time after CAS high 0 15 0 18 0 25 0 25 ns

NOTE 6: toFF is specified when the output is no longer driven.

Texas WP
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TMS426100, TMS426100P

16 777 216-BIT
SMKS2681—JANUARY 1993
timing requirements over recommended ranges of supply voltage and operating free-air
temperature
TMS426100-60 | TMS426100-70 | TMS426100-80 | TMS426100-10
TMS426100P-60 | TMS426100P-70 | TMS426100P-80 | TMS426100P-10 | UNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX
tRC Random read or write cycle (see Note 7) 110 130 150 180 ns
iRWC  Read-write cycle time 130 153 175 210 ns
Page-mode read or write cycle time
tpc (see Note 8) 40 45 50 55 ns
tPRWC Page-mode read-write cycle time 60 68 75 85 ns
Page-mode pulse duration, RAS low
tRASP (see Note 8) 60 100000 70 100000 80 100000 100 100 000 ns
Non-page-mods pulse duration,
tRAS RAS low (see Note 9) 60 10 000 70 10 000 80 10 000 100 10000 ns
tRASS  Self-refresh, RAS low time 100 100 100 100 | us
tcas  Pulse duration, CAS low (see Note 10) 15 10000 18 10000 20 10000 25 10000 ns
tcp Pulse duration, CAS high 10 10 10 10 ns
tRP Pulse duration, RAS high (precharge) 40 50 60 70 ns
tRPS RAS precharge after self-refresh 110 130 150 180 ns
twp Write pulse duration 15 15 15 15 ns
Column-address setup time
'ASC  betore CAS low 0 0 0 0 ns
taSR Row-address setup time before RAS low 0 0 0 ns
tps Data setup time (see Note 11) 0 0 0 0 ns
tRCS Read setup time before CAS low 0 0 0 o ns
tcwL W low setup time before CAS high 15 18 20 25 ns
tRWL W low setup time before RAS high 15 18 20 25 ns
W low setup time before CAS low
twes (Early write operation only) 0 0 0 0 ns
W high setup time (CAS-before-RAS
WSR  retresh only) 10 10 10 10 ns
twTs W iow setup time (test mode only) 10 10 10 10 ns
Continued next page. ‘
NOTES: 7. Allcycle times assume ty = 5 ns.
8. To assure tpc min, tagC should be greater than or equal to top.
9. In a read-write cycle, tRwp and tryw| must be observed,
10. In a read-write cycle, towp and tow must be observed.
11. Referenced to the later of CAS or W in write operations.
TEXAS ‘V"
INSTRUMENTS
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature (continued)

'426100-80 '426100-70 '426100-80 '426100-10
'426100P-60 |'426100P-70 |'426100P-80 |’426100P-10 | uNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX

tcaH  Column-address hold time after CAS low 10 15 15 15 ns
tDH Data hold time (see Note 10) 10 15 15 15 ns
tRaH  Row-address hold time after RAS low 10 10 10 10 ns
tRcH  Read hold time after CAS high (see Note 12) 0 0 0 0 ns
tRAH  Read hold time after RAS high (see Note 12) 5 5 5 5 ns
WCH _(Eary wita oporaton onh) 15 15 s 15 ns
twWHR W high hoid time (CAS-before-RAS refresh only) 10 10 10 10 ns
tWTH W low hold time (test mode only) 10 10 10 10 ns
wp__ Dokt o e oW o @ s z 45 o
'CHR RS betero RS rafesh on) 20 20 20 2 ™
tcRp  Delay time, CAS high to RAS low 5 5 5 5 ns
tocg4  Delay time, RAS low to TAS high 60 70 80 100 ns
SR %\%mﬁ%ﬁgg’fﬂ;’f 10 10 10 10 ns
tcHs  CAS low hold time after RAS high (Self-refresh) -50 -50 -50 -50 ns
owo_ et IS e o L
1RAD E::{J tci:tnee; SAS low to column-address 15 30 15 a5 15 40 15 55 ns
tRaL  Delay time, column-address to RAS high 30 35 40 45 ns
tcAL  Delay time, column address to CAS high 30 35 40 45 ns
tacp  Delay time, RAS low to CAS low (see Note 13) 20 45 20 52 20 60 20 75 ns
trpc  Delay time, RAS high to CAS low 0 0 0 0 ns
trgH  Delay tims, @ low to RAS high 15 18 20 25 ns
IAWD  (Freadurhs oporationonly) 80 70 0 100 ne
tcprH  RAS hold time from CAS precharge 35 40 45 50 ns
tcpw  Delay time, W from CAS precharge 35 40 45 50 ns
TAA Access time from address {test mode) 35 40 45 50 ns
tTcPA  Access time from column precharge (test mode) 40 45 50 55 ns
tYRAC  Access time from RAS (test mode) 65 75 85 105 ns

'426100 64 64 64 64| ms
{REF Refresh time interval

'426100P 512 512 512 512 ms
tr Transition time 3 30 3 30 3 30 3 30 ns

NOTES: 10. In a read-write cycle, tcwp and towi_ must be observed.
12. Either tRRH or tRCH must be satisfied for a read cycle.
13. The maximum value is specified only to insure access time.
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PARAMETER MEASUREMENT INFORMATION
1.4V Vee =3.3V
RL =500 Q R1=1178Q
Output Under Test Output Under Test ———
Cp =100 pF I CL=100pF == Rz =863 0
(a) Load Circuit (b) Alternate L-oad Clreuit
Figure 2. Load Circuits for Timing Parameters
_ < tRAS > ViH
= N e v
L
bl L l
| tcsH Ho [
| ——tgep —» Lo [
| : :4—— tRSH | ] |
| [T tcrp —»
|
CAS H—Ds— ‘tASR I\ tcas I/ | ! ; I Vir
L ] BN ° it
t o i
e
t [
: I F_RAT‘—Q—‘—'CAL—H | ! 1
.v v‘v v’v v vv \VAVAVAY, v.v’v‘v’v’ IH
no-ait§ QUL G0
| I | | | 1
|
} } : _'{ e tcan : {‘—W 'RCH ViH
L |
7 R B oy 1 1 ' X TXIXRXX Vi
et RS
: ! teac — I ——— toFF ———— Von
: i tAA — +——toH —N\ VoL
| h
Q | HI-Z (eve Note A) 1 Valid Data Out
I tcLz ——p !
e tRAC >

NOTE A: Output may go from three-state to an invalid data state prior tc the specified access time.

Figure 3. Read Cycle Timing
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LOW-VOLTAGE DYNAMIC RANDOM-ACCESS MEMORY

PARAMETER MEASUREMENT INFORMATION

i'< tRC gl
|
| ;= tRAS F} |
v
RAS N f N "
| b P ——¥ viL
tr € »
7 Ip— tRCD —: q:::H—q Hjl_ tcRP —.}
< SH » |
-t ' ! N ViH
CAS _ﬂ I ‘ASR | | | | |
| | tasc —H—:!\' {Ll tcp > viL
B ——
> i »)
tRaH—» & ¢ | 'RAL ”
l : | T"I [ tcaH } I
l l \(VAVAVAVAV AVAVAVAVAVAVAVAVAVAVAY; VIH
so-xn 33X o DEX_cotumn "2022232’2222322:3
- trap —»l| [ lew. |
1 [« — tRWL b
j Il
| | M——1twcH —bf v
W SRR TRRaie LBEN . LOLEEEEEL RAn Sars RBES |,
' ———+— twp ———»
| | l— tpH —
p e
YAV AV AV AV AV AV AVAV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY. VlH
om Valid Data KKK DR Care RXXXREEKS
VoH
Q HI-2
VoL
Figure 4. Early Write Cycle Timing
_
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PARAMETER MEASUREMENT INFORMATION

| tre >‘l
: ;-L tRAS =: :
ViH
RAS | | | |
| ’/:;— ‘RP —H\_ ViL
o e S — i
! nEm— — fe————tcRp ————
L ——toas— | |
| tcisn >: ||
t==1 T ViH
tas —» |e¢-tasm ! L/
: : tasc —}4——::\]* ’./:"}7 tcp —’I“I\— viL
!
| AL T
b }1——4—1— tRAL i
RAH M e | | |1
[ : | % —>— tcan : } :
P | |
| | [
v‘v. 0" .v’v’v’v’v‘v \VAVAVAVAVAVAY. v’v’v’v v‘v’v’\\ ViH
A0-A11 OON) OO0 Column  DOOOXX XX Don't Care HYOOOOOOOON
XX m X I — OAO.O.OAO.Q.MAO‘OAOAO/ viL
> >
I“— trap —» :q— tRWL —}Irﬂ
VVVYVVYVV'VV'VVVV" | VVVV'VVV"V"VV'V'VVV' VIH
W ZXUXXNK Bart Eark s 00N BRSREREK oarecart AKX
| = iL
s _.1 I ‘_L_ twe } bl
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Figure 5. Write Cycle Timing
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NOTE A: Output may go from three-state to an invalid data state prior to the specified access time.

Figure 6. Read-Write Cycle Timing
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NOTES: A. Output may go from three-state to an invalid data state prior to the specified access time.
B. Access time is topa OF tAA dependent.

Figure 7. Enhanced Page-Mode Read Cycle Timing
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NOTES: A. Retferenced to CAS or W, whichever occurs last.
B. Aread cycle or a read-write cycle can be intermixed with write cycle as long as read and read-write timing specifications are not
violated.

Figure 8. Enhanced Page-Mode Write Cycle Timing
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NOTES: A. Output may go from a high impedance state to an invalid data state prior to the specified access time.
8. A read or write cycle can be intermixed with read-write cycles as long as the read and write timing specifications are not violated.

Figure 9. Enhanced Page-Mode Read-Write Cycle Timing
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Figure 11. Self Refresh Cycle Timing
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Figure 12. Automatic (CAS-Before-RAS) Refresh Cycle Timing
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Figure 13. Hidden Refresh Cycle (Read)

TEXAS *9
INSTRUMENTS

4-404 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001



TMS426100, TMS426100P
16 777 216-BIT
LOW-VOLTAGE DYNAMIC RANDOM-ACCESS MEMORY

SMKS261—-JANUARY 1993

PARAMETER MEASUREMENT INFORMATION

[4—— Refresh Cycle ——»i
j¢—— Memory Cycle —P 4 [¢— Refresh Cycle —»|

|
e tpp ¥ |
|

’V’V "V’V’V’""V‘V’V"’V’V’V""’V . V’V’V’V’V’V’V’V Yy "V‘V’V’V"’V’V’V’V’V’V’V’V’V’ V'H
QAR Doncare OO SXXKKKEEEES

BRH D = b — twhR

twes—e——y |
R | > M twse . ,
S N VA A A
w [
&:ﬁ—'—,/ viL
: - twen
[ ,“——’{—tou
| | {
(XTI mm T I TIILN TIXIXITITIIIIIIY VM
o @( PRI TN L2 LR LXK
Vi
@ HI-Z {0 OH
VoL

Figure 14. Hidden Refresh Cycle (Write)
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Figure 16. Test Mode Exit Cycle (CAS-Before-RAS Refresh Cycle)
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