wc uPD42644
| 1,048,576 x 4-Bit

NEC Electronics Inc. Silicon File

Description Pin Configurations

The uPD42644 is a fast-page, low-power dynamic RAM 26/20-Pin Plastic SOJ
organized as 1,048,576 words by 4 bits and designed to

operate from a single +5-volt power supply. Advanced uPD42644
polycide technology minimizes silicon area and pro- vo, 1 = H anp
vides high storage cell capacity, high performance, vo, 02 = [ vo,
and high reliability. A single-transistor dynamic storage werds 201 vo,
cell and CMOS circuitry throughout ensure minimum RAS 4 23 [ Cas
power dissipation, while an on-chip circuit internally Ag s 221 o€
generates the negative-voltage substrate bias—au- 18I
tomatically and transparently.
The three-state I/O pins are controlled by CAS indepen- AgOjoe 18[1 Ag
dent of RAS. After a valid read or read-modify-write Ao 171 Ay
cycle, data is held on the outputs by maintaining CAS A20m 18 Ag
low. Data outputs return to high impedance when CAS Ag 12 151 Ag
vee 13 1“W Ag

goes high. Fast-page read and write cycles can be

executed by cycling CAS. Sn-oma
Refreshing may be accomplished by means of a CAS 26/20-Pin Plastic TSOP (Normal Pinouts)
before RAS cycle that internally generates the refresh
address. Refreshing may also be accomplished by -
means of RAS-only refresh cycles or by normal read or :g‘ E ;° : ‘:g"
write cycles on the 1,024 address combinations of A, - w—: ds 2h vo4
Ag during a 16-ms refresh period. rasOa Py ch
A low-power self-refresh cycle allows the uPD42644 to A 5 2[1 oe
retain data for extended periods of time with very low
power consuption (30 uA at 50°C). This feature allows ~%D
the uPD42644 to be used in battery backup applica- P S 18] Ag
tions with greater savings in power consumption. ArO1w0 wha;
A O 1 18 Ag
Features Az 12 15 A
D 1,048,576 by 4-bit organization vecH 1 ouH A
0 Single +5-volt power supply
O Fast-page option mrg:ummumm. "
O Low power dissipation : saYL7507A
—- 90 mA active
— 1.0 mA standby (CMSO interface)
— 30 pA self-refresh (tacr = 32 us, Ta = 50°C)
o CAS before RAS refreshing
0 Multiplexed address inputs
O On-chip substrate bias generator
8 TTL-compatible inputs and outputs
O Automatic self-refreshing by RAS input cycling
B Nonlatched, three-state outputs
O Low input capacitance
B 1024 refresh cycles every 16 ms
8 26/20-pin plastic SOJ (300 mil), 20-pin plastic ZIP,
and 26/20-pin plastic TSOP packaging
60231 18 L_l
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NEC

Pin Configurations (cont)

Absolute Maximum Ratings

. . . Voltage on any pin relative to GND -1.0to +7.0V
26/20-Pin Plastic TSOP (Reverse Pinouts) g y P
Operating temperature, Topr 0 to +70°C
_ o
enodd O ozefuos Storage temperature, Tg1g 55 to +125°C
ro4 O 2 2511 Vo2 Short-circuit output current, log 50 mA
voggs 201 WE Power dissipation, Pp 10W
cAs 4 231 RAS
OEL]s 223 Ag Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
—9KD nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.
AgCe 18 Ag
A7 10 173 Aq Recommended Operating Conditions
Ag}11 186 As
P i M
as O] 12 151 A3 arameter Symbol Min Typ ax Unit
acdis O wapvee Input voltage, high Vi 24 Veg + 10V
Input voltage, low ViL -1.0 0.8 \
Suffix -9KD In the package ldentifier
denotes reverse pinout sequence. Supply voltage Vee 45 50 5.5 v
e Ambient temperature  Tp [ 70 °C
Pin Identification Capacitance
Name Function Ta=25C;t= 1MHz
Ag - Ag Address inputs Parameter Symbol Max Unlt Pins Under Test
YOy - 104 Data inputs and outputs Input capacitance  Cpy 5 pF Addresses
CAS Column address strobe Cr 8 pF__ RAS, CAS, WE, OF
OE Output enable lnput/t?utput Co 7 pF /01 - V/O4
capacitance
RAS Row address strobe
WE Write enable
GND Ground
Vee +5-volt power supply
DC Characteristics
Ta = 0to +70°C; Vg = +5.0V +10%
Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcca 20 mA RAS = CAS = Viy (min); lo = OmA
1.0 mA RAS = CAS = Voo - 0.2V; Ag-Ag, /O and WE = Ve -
) 02o0r< 02V;lyjo=0mA
Input leakage current ) -10 10 uA ViN = OV to Vgg: all other pins not under test = 0V
Output leakage current lo -10 10 HA Doyt disabled; Voyt = 0V to Vee
Output voltage, low VoL 04 v loL = 42mA
Output voltage, high Vou 2.4 loy = -5 mA

5L -2
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HPDA42644
Block Diagram
RAS RAS Clock CAS Clock
Generator Generator
WE Clock
cas — — WE Generator
CAS Before l
Internal Refresh 8.5,;,:; r
Clock o€ Data-in
1 r Buffer
VO1q
Data VO Bus
I_ V04
Column Decoder D?lfn.ﬁ?“
r
Sense Amplifier T
Aqy o .
Ap o . §
Ag >
Agq * g g Memory Array
Ag ¢ | = b
AO .
Ay *
Ag *
Ag—=
£3tH50018
Il -3
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Ordering Information

RAS Access R/W Cycle Fast-Page
Part Number Time (max) Time (max) Cycle (max) Power Option Package
1PD42644LA-80L 80 ns 160 ns 50 ns Standard 26/20-pin plastic SOJ (300 mil)
HPD42644GS-80L 80 ns 160 ns 80 ns Standard 26/20-pin plastic TSOP (normal pinouts)
uPD42644GSM-80L 80 ns 160 ns 50 ns Standard 26/20 -pin plastic TSOP (reverse pinouts)
AC Characteristics
Ta = 0to +70°C; Vgc = +5.0V £10%
-80 -10
Parameter Symbol Min Max Min Max Unit  Test Conditions
Operating current, average Icc 20 80 mA RAS and CAS cycling; trc = trc min;
lo = 0 mA (Note 5)
Operating current, RAS-only lccs 20 80 mA RAS cycling; CAS = Viy; trc = tac min; lo
refresh cycle, average = 0 mA (Note 5)
Operating current, CAS before lcca 20 80 mA RAS cycling; CAS before RAS; tgc = tpe
RAS refresh cycle, average min; lo = 0 mA (Note 5)
Operating current, self-refresh lcos 30 30 HA RAS cycling at 32 kHz (Notes 16, 17, 18)
mode, average 60 60 LA FAS cycling at 64 kHz (Notes 16, 17, 18)
120 120 HA RAS cycling at 128 kHz (Notes 16, 17, 18)
Operating current, fast-page lcce 920 60 mA RAS < Vi ; CAS cycling; tpc = tpc min; lo
oycle, average = 0 mA (Note 5)
Access time from column address tAA 40 50 ns (Notes 3, 4, 7, 8§)
Access time from CAS precharge tacp 45 55 ns (Notes 3, 4,7, 8)
(rising edge)
Column address setup time tasc ns
Row address setup time tASR 1] o ns
Column address to WE delay tawd 80 ns {(Note 14)
time
Access time from CAS tcac 20 25 ns {Notes 3, 4, 7, 8)
(falling edge)
Column address hold time tcAH 15 20 ns
CAS puise width tcas 20 10,000 25 10,000 ns
CAS hold time for CAS before tcHR 15 20 ns
RAS refresh cycle
CAS to output in low impedance tcLz o 0 ns (Notes 4, 7)
CAS precharge time, fast-page tep 10 15 ns
cycle
CAS precharge time, nonpage tePN 10 10 ns
cycle
CAS to RAS precharge time teRP1 10 10 ns (Note 10)
CAS hold time tcsH 80 100 ns
CAS setup time for CAS before tcsr 10 10 ns
RAS refresh cycle
CAS to WE delay towp 45 55 ns (Note 14)

e -4
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N E C pPDA42644

AC Characteristics (cont)

-80 -10
Parameter Symbol Min Max Min Max Unit Test Conditions
Write command to CAS lead time  towL 15 20 ns
Data-in hold time tpH 15 20 ns (Note 13)
Data-in setup time tps [o} 0 ns (Note 13)
Access time from OE toEA 20 25 ns (Notes 3, 4, 7, 8)
OE delay data time toED 20 25 ns
OE command hold time tOEH 0 [¢] ns
OE to inactive setup time toEs ¢} 0 ns
Output turncff delay from OE toEz 0 20 0 25 ns (Note 9) 18l
Output buffer turnoff delay torF 0 20 [¢] 25 ns (Note 9)
OE to output in low-Z torz s} 0 ns (Notes 6, 7)
Fast-page cycle time tpc 50 60 ns (Note 6)
Fast-page read-modify-write tPRWC 100 120 ns (Note 6)
cycle time
Access time from RAS trRAC 80 100 ns {Notes 3, 4, 7, 8)
RAS to column address delay trAD 17 40 17 50 ns (Note 8)
time
Row address hold time tRAH 12 12 ns
Column address lead time tRAL 40 50 ns
referenced to RAS (rising edge)
RAS pulse width tRAs 80 10,000 100 10,000 ns
RAS pulse width, fast-page cycle trAsP 80 125,000 100 125,000 ns
Random read or write cycle time trc 160 190 ns (Note 6)
AAS to CAS delay time treD 25 60 25 70 ns (Note 8)
Read command hold time tRCH 0 [¢] ns (Note 11)
referenced to CAS
Read command setup time tres 0 o} ns
Refresh period tREF 32 16 ms Addresses Ag - Ag
RAS precharge time trp 70 80 ns
RAS precharge TAS hold time trpc 10 10 ns
Read command hold time tRRH 10 10 ns (Note t1)
referenced to RAS
RAS hold time tRsH 20 25 ns
Read-write cycle time tawe 210 250 ns {Note 6)
RAS to WE delay tawp 105 130 ns (Note 14)
Write command to RAS lead time  tgw| 20 25 ns
Rise and fall transition time tr 3 50 3 50 ns (Note 4)
Write command hold time twcH 15 20 ns (Note 12)
Write command setup time twes [¢] [o] ns (Note 14)
WE hold time tWHR 15 20 ns

1645
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AC Characteristics (cont)

-80 -10
Parameter Symbol Min Max Min Max Unit  Test Conditions
Write command pulse width twe 15 20 ns (Note 12)
WE setup time twsh 10 10 ns
Notes:
(1) All voltages are referenced to GND. is a read-write cycle and the data |/O pins will contain data read

@

3
@

©

£

©)

®

©)
(10)

()
(12

13

04

1&4.-6

An initial pause of 100 us is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the Initial power-up sequence, it is
recommended that either a RAS-only or CAS before RAS refresh
cycle be executed while WE = V| to ensure normal operation.

Ac measurements assume tT = Sns.

ViH (min) and V| (max) are reference levels for measuring the
timing of input signals. Transition times are measured between
Vi4 &nd V).

lcc1 locas locar and Igcs depend on output loading and cycle
rates. Specified values are obtained with the output open. iccs
is measured assuming that all column address inputs are held at
either a high level or a low level during RAS-only refresh cycles.
lccs is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range
(Ta= 0 to +70 °C) is assured.

Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF (Vou=2.0V
and Vo =0.8V).

f thep = tres (Mmax) and tgap = tRap (Max) access time is
defined by thac (max). i taep = trcp (Mmax) access time is
defined by tcac (max) and if tgap = tRAD (Max) access time is
defined by taa (max).

torr (max) and togz (max) define the time at which the outputs
become open-circuit and are not referenced to Voy or VoL.

The tcpp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

Either tgpy or tpcH Must be satisfied for a read cycle.

Parameter typ is applicable for a delayed write cycle such as a
read-write/read-modify-write cycle. For early write cycles, both
twes and tycy must be met.

These parameters are referenced to the falling edge of CAS for
early write cycles and to the falling edge of WE for delayed write
or read-modify-write cycles.

twes tRwh: towp, and tawp are restrictive operating parame-
ters in read-write/read-modify-write cycles only. Ftwcs 2 twes
(min), the cycle is an early write cycle and the /O pins will
remain open-circuit throughout the entire cycle. f tewp = tcwp
{min), tawp = trwp (Min), and tawp = tawp (Min), then the cycle

from the selected cells. If neither of the above conditions is met,
the condition of the data I/O pins (at access time and until CAS
returns to Vyyy) is indeterminate.

(15) A test mode may be initiated by executing a CAS before RAS
refresh cycle with WE held at V. This mode also may inadvert-
antly be initiated during power-up because external control of
the signal lines is very difficult during this period. It is therefore
recommended that while WE is held at V|, either a RAS-only or
CAS before RAS refresh cycle should be executed at any time
after the end of the initial power-up sequence to ensure normal
device operation.

(16) When tcgp < 35 ms, Iccs depends on the RAS clock; Iccs (typ)
= 1.5 mA. When tcsr 2 35 ms, Iccs (typ) = 1.5 mA in the first
35 ms after a self-refresh set cycle is applied (depending on the
status of RAS). Subsequently, Iccs is 120 uA or as shown in the
following table for the ~L version.

Operating Clock Frequency Self-Refresh
Temperature (Ta) (min) Cuarrent (max)
0 to 50°C 32 kHz 30 A at 32 kHz
0 to 60°C 64 kHz 60 uA at 64 kHz
0to 70°C 128 kHz 120 pA at 128 kHz

(17) tpcr depends on operating temperature as reflected in the table

below:

Operating Temperature (Tp) taer (max)
0 to 50°C 32 us

0 to 60°C 16 us
0to 70°C 8 us

(18) Average power supply current required for self-refreshing is
measured according to the following conditions: RAS is cycling
at 32, 64 or 128 kHz; CAS s 0.2V; WE = Vgc-02V;Viy > Vee
-0.2V;Vy < 0.2V;ty < 50 ns; Ag- Ag and I/O = V¢ to GND.
During self-refresh operation, the RAS input must be cycled at or
exceeding the minimum frequency requirements.
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Self-Refresh Cycle
Ta = 010 +70°C; Vg = +5.0 V £10%

uPDA42644

Parameter Symbol Min Max Unit Test Conditions
CAS puise width in self-refresh operation tcsF 360 ns (Note 1)
RAS cycle time in self-refresh operation trcF 360 (Note 2) ns

RAS precharge time in self-refresh operation tRPF 200 ns

RAS pulse width in self-refresh operation trsF 150 1000 ns

CAS to RAS precharge time from self-refresh tcpp2 200 ns

operation to normal read/write operation

CAS setup time for self-refresh operation tcshe 10 ns

CAS to RAS precharge time CAS before RAS tcRrP3 40 ns

:fresh operation __ __
CAS precharge time in CAS before RAS refresh tcpc 20 ns

operation

CAS to RAS precharge time from self-refresh trpc2 100 ns

operation to normal read/write operation

Notes:

(1) When tcge < 35 ms, Iccs depends on the RAS clock; lggs (typ) 3)
= 1.5 mA. When tcgr = 35 ms, lgcs (typ) = 1.5 mA in the first

When exiting self-refresh to a period of read and write operation
that includes CAS before RAS refresh cycles, tgog_is delayed

@

35 ms after a self-refresh set cycle is applied (depending on the
status of RAS). Subsequently, Igcs is 120 uA or as shown in the
following table for the -L version.

Operating Clock Frequency Self-Refresh
Temperature (Tp) (min) Current (max)
0 to 50°C 32 kHz 30 pA at 32 kHz
0 to 60°C 64 kHz 60 uA at 64 kHz
0 to 70°C 128 kHz 120 pyA at 128 kHz

The value for tgcr (min) is specified in AC Characteristics. The
value for g (max) is dependent upon temperature as shown in
the table below:

Operating Temperature (Tp) tacr (max)
0 to 50°C 32 us
0 to 60°C 16 us
0to 70°C 8 us

@

©)

©)

between the last self-refresh cycle pulse and the first CAS before
RAS cycle. When entering self-refresh operation, trcr is the delay
between the last CAS before RAS cycle and the first self-refresh
pulse.

In this period of normal read/write operation, there are no CAS
before RAS refresh cycles or less than 1024 RAS-only refresh
cycles.

The time delay beetween the last self-refresh pulse in one self-
refresh cycle and the first self-refresh pulse in the next cycle is
defined by tgcr (max) when the intervening period of read and
write operation meets the conditions in note 3.

The bulit-in counter generates the refresh address in self-refresh
and CAS before RAS refresh cycles. Since this address incre-
ments sequentialy from the last cycle in either self-refresh or CAS
before RAS operation to the first cycle in the alternate refresh
mode, CAS before RAS refreshing should be used during normal
read and write operation to refresh one address location every 32
us or less, If some other means of refreshing is used, it is
necessary to execute a burst refresh of all storage cells just
before changing to and just after exiting self-refresh operation.

1et -7
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Timing Waveforms

Read Cycle
tRe
tRAS
Ty Zf 3
RAS &( 7 |
tCRP1—> 'r tRSH [ tRP——>]
le— tesH
tRcD tcas >
— ! 4 Y
o L\ !/ \_
tASR—>| [«—tRAD tRAL- [€——tCPN—>
tRAH k—>| tasc> | tcaH
s \
Addrass Row m Column
X 7
l('—tm:m—»
tRcs e < tRCH—>
7 3
W /11111111
toES
[e——tOEA—>>
= X \
- tcAC (< tOFF —>
| tAA toEZ—>
tRAC
" | - X High Impedance
Input/Output High Imp ,m( Valld Data-out ;P—m—
et 7>
[<—tclz—>

SIVL-H0088

1£4.-8
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Timing Waveforms (cont)

Early Write Cycle
tRC

J— \ X
RAS \L ;Z \

tCRP1—>] tASH > tRP——>

tcsH
[€————tRCD teas

I Y
& \ !/ \_

tASR—>| [«—tRAD—>}< tRAL 7! fe——tcPN—>
tRAH <—>| tasc
e TR =

twes —>

7 AUV

Note:
[1] OE = don't care.

B3YL-00308

1=l-9
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Timing Waveforms (cont)

Late Write Cycle

g
[

tRSH tRP——>

tCSH

trco

LAY,

C S

toEH

tnpuyOutput

o ’////////////////////////L

J ALEARALENRRA RN

[€«———t pH———>

<
& Dataein

1ei-10
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

< tAweC >
trRas
- X
5 N f N
tRSH < tRp——>
tCSH >
t«—'cam—» le«———tRco < tcas
_ ™\ /7 . 18l
CcAS __/ N\ £/
[€—tASR—> [«—tRAD tRAL- [ €—tCPN—>|

4 X
mwm Row
. N

l I tAWD > [e—towl-

:ng towp € tRWL—>
= T T N Y

= I\ \ /{:’ AANANAANNANNNN

tOEA OED
<-1cAC—>] tOEZ h
Y
—— Hon mpacance l H&; v

tRac

SES

asYL-00418
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Timing Waveforms (cont)

Fast-Page Read Cycle

tRasP

3
/

trcs e tRCH —>| tRCH —> '4- ‘ tRCH ‘l >

L—TMA——> L—wa———>

- taA [e——tacpP—> [ €——tACP—>
letoea> €—tOES

8
/.

)
I"'tGAc") tolz “loaw

toEA <> toEZ

l€e———tRAC: toFrF e—tcac—>] to#l«—» et toFF
High

p
InputOutput High Impedance | L X vana bamout 3 >q( Veld Dataout [—t—y Y Vaiid Data-out )-mocence
toLz toLz <> toLz
tcz tcz toLz -
BIVL-00428
18L~-12
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Timing Waveforms (cont)

Fast-Page Early Write Cycle

tRASP >

&

tCsH tpc > [€——tRSH —>| tRp.

t t
!cnp1|¢-> r«——tRCD tcAS—> P tcas = <—tcas—> tCPN—>

Note:
[1] OE = don't care.

18L ~13
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Timing Waveforms (cont)

Fast-Page Late Write Cycle

tRASP

S g P
tCsH tPC . > e——tRSH—> thp
t CP.
terP1 HRCD__)«_tCAHZﬁ l«——tcas—> < 'm—»m
RAD

—> tOEH

L AN

toH

| Datain
4

B83YL-00448

18-
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Timing Waveforms (cont)

Fast-Page Read-Write/Read-Modify-Write Cycle

< tRASP
RAS N
RAS ) 7
pe PAWC tpp
tcgp1'<—> [«——trcD < tcas > top—> e——tcas——>/r—lcpn-—>
—_ 3 Y
CAS
\\( 7 \i / \
€ tRA|
tAsR I(» le—tcAH tRAL- 18I
tRAH tasc t [
y /
Address @QLRW Column L
|
tRWD >
l ]
tRcS tow fe tRcs < tRWL>
l«—tocWD———>»] : > L—tCWD <> twp
WP
" 7/ ‘ / N
WE M \L J/ \L . L
tawp
[t A ——>
tOEH <->i
|
— 4
OE
|
toED <—->'
toea > < tos
tcaci‘ retoH >
High Imped. f Data- r 3
Input/Output - Data+n
R_out K A
torz
tcz —A l<—toEZ
[« tRAC—————>|

83Y1-00468
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Timing Waveforms (cont)

Hidden Refresh Cycle
& Memory Cycle ————>}<— CAS Before RAS Cycle —>}<——— CAS Before RAS Cycle ——>|
tRC tRe > tRC
tRAS: tRAS tRAS o
—_— s 3 .
RAS N 7 \
[« tRsH>{ [<tRP tRP->| tCHR tRP>|
tcrpi l«—*RCD tcAs: > le—tcPN
-/
= ///] \ Ji {
tAsC
tRAH <—>| > tCAH
tasp (—-)‘ l€tRAD > lﬂAL
— !
Address m Row d Column
o 7
tRCS twHR ‘(——)
|
— 3 \
= /1111 ANANRARARANANRNNY
t—tOES—
% / \
1/ X
toEA toFF
le—tCAC toez
L——'ou
podance y e
InputOutput High b Valid Data-out ance
X 7
[<toLz
tAa
tRAC
83YL-80488
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

8l

I«—'cnm—»

e~ tRp—

N

tRPC

__7
l<—tAsn—> tRAH

N s

) I oo

I‘-twsn—> < twHR>

High impedance
Input’Output 9
Notes:
{1] WE = OE = don't care.
BIVL-H0408
CAS Before RAS Refresh Cycle
tRc
t ]
N \ Ll 3
RAS SL \—_
tRP-
tCSR—> [<tCHR—> tRPC [« > <tchpt
JE— 4
= 4 / \//
< terc >
tcrPa

= [ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\V

High impedance

Input/Output

181— -17
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Timing Waveforms (cont)

Self-Refresh Cycle Followed by Read/WriteCycle

‘RPF_ | tRSF | (‘Rﬁ)
t€————tRCF ——> tRPC2

- |« teghz tcap2
s\

|
N e \

-

Notes:
1. WE = high and OE, VO; and Adress = don't care

t
after four tpop cycles. .

Sel-Refresh Cycle with RAS Cycling

tRPF

—__ Vog-02V —
02v —

02V — K

83CL-88008

1&-18
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Timing Waveforms (cont)

CAS Before RAS Followed by Self-Refresh Cycle

~__ Vog-02V —

RAS 02v —

I VIH —

cAs o2v —

lLast CBR cyde tesk Flrst CBR cycle
8ICL-00098
Self-Refresh Set Cycle
tRas trP tRAS L tRP tRsF tRPF tRsF L RPF tRSF tAPF
—— Vg -02V — 4 X X 4 p X A
02V — \
tRC > tRe > tRCF > tRCF tRCF
> tosR
== ViH —
cas 02v —

> |<—tWHn - |<—‘wnn

—>|~<—'wsn ~>|<—'wsn
L A B A N M M N WA WA VA VAWAY

AgAtp  VIH — R N O W W . . . W O . . O . ¥

DN viL — - |7‘//////////////
" cBR Refresh T ceRRetresh | Self-Refresh

18L-19
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Timing Waveforms (cont)

Self-Refresh Set Cycle
tRSF tRPF tRSF tRPF tRSF tRPF tRc ‘
—__ Vg¢ 02V — q {_!§ /_xi
RS * ozv—ﬂ@
tACF tRCF i‘ tcRP2
<> tapc2
[€— tCHR—>
— ViH —
cAs 0.2";'- y, \ /
tcpc2
- Vi —
L N N N T . N N N N N
mre V-V NV N V VN N N W
Din V|L—/\/\/\/\/\A/\/\/\IA
‘ Self-Refresh ! Read/Wrtte
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