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TECHNICAL DATA

4M x 9
' H 5V, FPM, Unbuffered
DRAM Single-In-Line P
Memory Module (SIMM)
4M x 9 (AMB)
4 Megabyte 30-LEAD SIMM
CASE 839A-01
¢ JEDEC-Standard 30-Lead Single-In-Line Memory Module (SIMM)
* Single 5 V Power Supply, TTL~Compatible Inputs and Outputs BACK VIEW FRONT VIEW
» Fast Page Mode (FPM) ?L_ —JF
* RAS-Only Refresh, CAS Before RAS Refresh, Hidden Refresh
* 4MB: 2048 Cycle Refresh: 32 ms (Max) E 1 -_jl =
] ]
O L]
PART NUMBERS (See Last Page for Definitions) E %
Organization 60 70 E %
4MB MCM94C430S60 MCM94C430S70 O ]
MCM94CT430S60 MCM94CT430870 (. -
C ] .
(I ]
O [
KEY TIMING PARAMETERS (. ]
Speed tRC (ns) | tRac (ns) | tcac (ns) | tAA (ns) | tpe (ns) E %
60 110 60 15 30 40 O ]
O |
70 130 70 20 35 45 C ]
O] 1]
O 4 Il
O ]
ADDITIONAL PARAMETERS = -]
. Standby Power - ]
Active Power it (. |
Dissipation Dissipation (mW) (Max) = =
Configuration Speed (mW) (Max) TTL CMOS O] ]
4MB 60 1623 33 17 E %
70 1403 - 307
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PIN ASSIGNMENTS

PIN NAMES
AD-A10 ...t Address Inputs
DQO-DQ7 ............. Data Input/Output
CAS ............. Column Address Strobe
RBAS ...t Row Address Strobe
W o Read/Write Input
VG ccvre v inivaneiinenns Power (+ 5 V)
VEG -t vrrriieainie e Ground
NC . i No Connection

FUNCTIONAL BLOCK DIAGRAM
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Pin Name Pin Name
1 Vee 16 DQ4
2 CAS 17 A8
3 DQo 18 A9
4 AQ 19 A10
5 Al 20 DQ5
6 DQ1 21 W
7 A2 22 Vsg
8 A3 23 DQ6
9 Vss 24 NC
10 DQ2 25 DQ7
11 A4 26 Qs
12 A5 27 RAS
13 DQ3 28 CAS8
14 A6 29 D8
15 A7 30 Vee
A0O-A10
W
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RAS
[
¢
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RAS
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Voo —-05t0+7 v ages or electric fields; however, it is advised
- - _ that normal precautions be taken to avoid
Vc?::ac’greAI:eI:tir:z;ocht% ) Vin: Vout 05t0+7 v application of any voltage higher than maxi-
Y ptVee mum rated voltages to this high—impedance
Data Output Current per DQ Pin lout 50 mA circuit.
Power Dissipation Pp 24 w
Operating Temperature Range TA Oto+ 70 *C
Storage Ternperature Range Tstg —55to +150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device refiability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5V +£10% V, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Al Voltages Referenced to Vgg)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5 5.5 v
Vgs 0 0 0
Logic High Voltage, All inputs VIH 2.4 — Ve +05 Vv
Logic Low Voltage, All Inputs ViL -0.5* — 0.8 Vv
Input Leakage Current (Vgg < Vin < Vo) likg(l) -25 — 25 HA
Output Leakage Current (CAS at Logic 1, Vgg < Vout < Voc) likg(O) -10 — 10 pA
Output High Voltage (loH = — 5 mA) Vou 24 — — v
Output Low Voltage (I = 4.2 mA) VoL — - 0.4 Vv

*—2.0V at pulse widths < 20 ns.

DC CHARACTERISTICS AND SUPPLY CURRENTS (All Voltages Referenced to Vgg)

4MB
Characteristic Symbol Min Max Unit | Notes
Ve Power Supply Current {trc = trc Min) 60 fcct — 295 mA 1,2
70 — 255

Ve Power Supply Current (Standby) (RAS = TAS = V)) lcc2 - 6 mA

Ve Power Supply Current (tRrc = tRc Min) 60 lccs — 295 mA 1,2
During RAS Only Refresh Cycles 70 — 255

Ve Power Supply Current (tprc =tpc Min) 60 lcca — 195 mA 1,2
During FPM Cycle 70 —_ 165

Ve Power Supply Current {Standby) (RAS = CAS = Vee—-0.2V) lccs —_ 3 mA

V¢ Power Supply Current (trc = trc Min) 60 lccs — 295 mA 1
During CAS Before RAS Refresh Cycle 70 —_ 255

NOTES:

1. Current is a function of cycle rate and output toading; maximum current is measure:

d at the fastest cycle rate with the output open.
2. Column address can be changed once or less while RAS = ViL and CAS = V4.
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CAPACITANCE (f = 1.0 MHz, Ta = 25°C, Vi = 5 V, Periodically Sampled Rather Than 100% Tested)

Input Capacitance Symbol Max Unit
Addresses Cin 25 pF
WE Cin 31 pF
RAS Cin 3 pF
CAS Cin 24 pF
DQ,D, Q Cout 17 pF

NOTE: Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = AVAV.

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Veg =5.0 V£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

READ AND WRITE CYCLES (See Notes 1, 2, 3, and 4)

Symbol 60 70
Parameter Std Alt Min Max Min Max Unit | Notes

Random Read or Write Cycle Time tRELREL iRc 110 — 130 — ns 5
Fast Page Mode Cycle Time tCELCEL tpe 40 — 45 — ns

Access Time from RAS tRELQV tRAC — 60 — 70 ns 6,7
Access Time from CAS tcELQV tcac — 15 — 20 ns 6,8
Access Time from Column Address tavav tAA — 30 —_ 35 ns 6,9
Access Time from Precharge CAS tCEHQV tcpA — 35 — 40 ns 6
CAS to Output in Low-Z tCELOX toLz 0 — 0 — ns 6
Output Buffer and Turn-Off Delay tcEHQZ toFF 0 15 0 20 ns 10
Transition Time (Rise and Fall) T T 3 50 3 50 ns

RAS Precharge Time tREHREL tRP 40 — 50 — ns

RAS Pulse Width t{RELREH tRAS 60 10k 70 10k ns

RAS Pulse Width (Fast Page Mode) tRELREH | tRASP 60 100 k 70 200 k ns

RAS Hold Time tCELREH tRSH 15 — 20 — ns

CAS Hold Time tRELCEH tcsH 60 — 70 — ns

RAS Hold Time from CAS Pracharge (Fast tCEHREH | tRHCP 35 — 40 — ns

Page Mode)

CAS Pulse Width tCELCEH 1CAS 15 10k 20 10k ns

RAS to CAS Delay Time tRELCEL tRcD 20 45 20 50 ns 1
RAS to Column Address Delay Time tRELAV tRAD 15 30 15 35 ns 12
CAS to RAS Precharge Time tCEHREL tCRP 5 - 5 — ns

CAS Precharge Time tCEHCEL tcp 10 — 10 — ns
NOTES: (continued)

- b

1

1. V|H (min) and V|_ (max) are reference lovels for measuring timing of input signals. Transition times are measured between V|4 and V).
2. An initial pause of 200 s is required after power-up followed by 8 RAS cycles before proper device operation is guaranteed.
3. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input signals must
transition between Vi and V|_ (or between Vy_and V) in a monotonic manner.
4. AC measurements t = 5.0 ns.
5. The specification for trg (min) is used only to indicate cycle time at which proper operation over the full temperature range (0°C < Ta
<70°C) is ensured.
. Measured with a current load equivalent to 2 TTL (- 200 uA, + 4 mA) loads and 100 pF with the data output trip points set at VoH =20V
andVpoL=08V.
. Assumes that tRcD < tRcD (max).
. Assumes that trcp 2 tReD (Mmax).
. Assumes that tRaD 2 tRAD (max).
. toFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
. Operation within the trcp (max) limit ensures that tRac (max) can be met. trep (Max) is specified as a reference point only; if tRcD
is greater than the specified trcp (max) limit, then accass time is controlled exclusively by tCAG.
2. Operation within the tap (max) limit ensures that trac (max) can be met. tRAD (max) is specified as a reference point only; if tRAD
is greater than the specified trap (max), then access time is controlied exclusively by tAA.

»

—“ o w~
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READ AND WRITE CYCLES (continued)

Symbol 60 70
Parameter Std Alt Min Max Min Max Unit | Notes
Row Address Setup Time tAVREL tASR o — 0 — ns
Row Address Hold Time tRELAX tRAH 10 — 10 — ns
Column Address Setup Time 1AVCEL tasc 4] — 0 — ns
Column Address Hold Time 1CELAX tCAH 10 — 15 - ns
Column Address to RAS Lead Time tAVREH tRAL 30 — 35 — ns
Read Command Setup Time WHCEL tRcs 0 — 0 — ns
Read Command Hold Time Referenced to t{CEHWX RCH 0 -_ 0 - ns 13
CAS
Read Command Hold Time Referenced to tREHWX tRRH 0 — 0 — ns 13
RAS
Write Command Hold Time Referenced to tCELWH twCH 10 — 15 - ns
CAS
Write Command Pulse Width twLwH wp 10 — 15 — ns
Write Command to RAS Lead Time tWLREH tRWL 15 — 20 — ns
Write Command to CAS Lead Time WLCEH towL 15 — 20 — ns
Data In Setup Time tDVCEL iDs 0 - 0 — ns 14
Data In Hold Time t{CELDX tDH 10 — 15 — ns 14
Refresh Period tRVRY tRFSH — 32 —_ 32 ms
Write Command Setup Time WLCEL twes 0 — 0 — ns 15
CAS Setup Time for CAS Before RAS tRELCEL iCSR 5 - 5 — ns
Refresh
CAS Hold Time for CAS Before RAS Refresh | tRe( cEH tcHR 10 — 15 — ns
RAS Precharge to CAS Active Time tREHCEL tRPC 5 — 5 — ns
CAS Precharge Time for CAS Before RAS tCEHCEL tepT 20 — 30 — ns
Counter Time
NOTES:

13. Either tRRH or tRcH must be satisfied for a read cycle.
14. These parameters are referenced to CAS leading edge in random write cycles.
15. twCs is not a restrictive operating parameter. It is included in the data sheet as an electrical characteristic only; if twes = twes (min),

the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the entire cycle. if this condition
is not satisifed, the condition of the data out (at access time) is indeterminate.
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TIMING DIAGRAMS
READ CYCLE
v tRC
_ - —
Ras \‘ 'RAS ¢
ViL— Y fe—— Rp—»
- fosH
'cAP{e—w{ |«—— tRe) ——mje—————ASH e—1cRp —

[ tCAS —

7 W\ /]

la— tpap —
tRAL
tASR tasC —» -
- |«— tpaH tCAH
V|H —_— b a
ADDRESSES >O<><>§ ROW COLUMN
VIL _— . A
— - tRCH
B -l ol t
thcs >l RRH
— YH—

Vi — l e ——— tCAC——»

< t t

- RAC > OFF

o1z
VoH — N\
DQ HIGH-Z VALID DATA OUT
VoL —
WRITE CYCLE
- tRC
RAS > f—— Rp —————

- ICRP———»

tcRP re———1RCD > 1RSH
a—— ICAS ——

S VH — \
iL — L /

[e—tRAD— >

tRAH—> e fa— IASC—~  fe— ICAH —»]

Vig — 4
ADDRESSES VI: @( ROW COLUMN

fcwi

le—— WCS——  [—— tWCH ——]

u

.
>

T~ OO0 " OO XX XXX
W
ViL —
- RWL »|
l«—1D5—»| (a—DH—>]
pa YH — { VALID DATA IN } HIGH-Z
ViL —




FAST PAGE MODE READ CYCLE
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- ViH— _3\ 'RASP ),
Vi — TR L S — A R
1))
ot
chP fe——————tpe R P T—— tcRP
=—AcD — 'cp- - RSH
oS Vi — \\‘-n—tCAs — ] \H—-tCAS — \‘_tCAS —»/ 7
ViL— -t pAD - S /]
tcsH n S —
URAH —lo jee— - CAH = tcaH - 'CAH
TASR—>  fel-| —m tasc tAsc 'ASC -
Vo, — _
ADDRESSES vIH XX ROW COLUMN X><><>< COLUMN XX;{XX COLUMN XXXW
L= = 3
|
letRes X > || 'Res X lel-thes  thoH—a] e
RCH —» ’.,_ RCH —» |+—
{(
VIH —_ _\ - — 7 \ p -
W XXXXY % X
ViL = t t 'RRH
[ AA —> e——— tAp e TAA —»f
-t caC> I-t CAC->  etoac
——"Rac > —» e—torF —»  jetoFF toFF —»f  pa—
oLz —» t<:Lz+‘ torz —e
ba VoH— VALID VALID VALID
VoL — DATA OUT DATA OUT DATA OUT
FAST PAGE MODE WRITE CYCLE
v tRASP tRP-»
V="
RAS \ e———— tppep ——— / \
L= (- i
fe—— lpep t top-» \ t CRP
Vig — \q— CAS —» le— LcAg —o s e— toac — /7,__
CAS \ \
=/ el tasa t .
tesH t t RAL
— tasc tASCa—s tasc -
Vig — - -
ADDRESSES V"" Kx ROW COLUMN m COLUMN XXXXX COLUMN X><><>O<X><
L= ~ = = =
t t tow—
e trap—» oL ——] t owl—] o
twes —» twcs —» tWCS
RO T N1 UK
W
o 11 UXX AXXXXXX
L AV
tweH tweH - tweH
'Ds —fe— 'OH  'ps el fe—m-lpH  tpg—fes toH
oqVH— VALID VALID VALD )
v — DATA IN DATAIN | / DATA IN
}
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RAS-ONLY REFRESH CYCLE

- tRe
tgp ——— =~
< t -
___ Viy— m RAS > \
RAS IH \
ViL— X \
tCRP —j«e tpec
Vi — 4
Wl V07
ViL— ]
tAsR -

ViH—
ADDRESSES ROW
ViL—

NOTE:W=HorlL.

DQ = Open.
CAS BEFORE RAS REFRESH CYCLE
- trc
'RAS———————»~ ;——i'np
— VH—
RAS VL — / l 'CSR —j= —\r S
t tRPC—
cP
vy — «——— {CHR ——
CAS / \
ViL— ~ 7
twRp ——»— twpH
Vi F
ViL—
{OFF—t—
V, _—
pq OH } HIGH-Z
VoL—

NOTE: Addresses=Hor L.
W must be as shown to avoid switching into component test mode.



HIDDEN REFRESH CYCLE (READ)
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the t tpe t
RP ——— RP—
_ VIH ﬁ_"—'—‘—_tRAS—ﬂ <—tHAS—ﬂ N
"N /T AN
IL
‘cRp < 'AeD > RSH— <—tCHR [e—tcrp —™
_ Ym - ¥
cAS \\
L — -t o a1
tasp - —| l—tpoe
— ' RAH tcAH
VIH _— —
ADDRESSES v ROW COLUMN ><
L~
thcs tWRP"‘_’l
t t
RRH—1 ‘<— ! WRH
V- F
o KON et XX
N CAC
toLz —o pe— _"l "t oFF
1 RAC >
Vou— Y i N
DQ { VALID DATA OUT )
VOL - K
HIDDEN REFRESH CYCLE (WRITE)
- tRe - tRe >
e thAs ———— > tpp—»= ‘1——1RAs—ﬂ tRp —w
mo TN N\ N
ViL - 3 X -
| —"'ncp —*=t*—— tagH — <——tcHR — tcRP ————
- tcre
__VIH—
CAS
ViL tRAD—T= |
tAsR—™ ’j* —> 'asc
"—tRAI-Il -——toay
VIH—
ViL—
'wes ™™ P — tWRH
VIH— — tyen —>
W XN e HIKX XXX AKX
viL—
ViH — r 3
bQ >OO<><>§ VALID DATA IN
ViL— 7
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CAS BEFORE RAS REFRESH COUNTER TEST READ CYCLE

let— tRp —»»]

v
RAS
VIL -

TAS YH - \

ViL

1RAS

tcas

tRSH——————————————

IcRP

L/

tRAL
a—tCAH
COLUMN ><><

ViH — -
ViL - e

| RAH

— tRCS -t RCH
Vi - a
L
ViL -
a——1CAC —» —»| |le—1OFF
- A —
V - '
ba VOH ﬁ DATA OUT 7}—
oL —
oLz —
CAS BEFORE RAS REFRESH COUNTER TEST WRITE CYCLE
tRp—»
tn P
___Vj - RAS 3
RAs VH
VIL - —
at——{C HR—
—n tcsr ’d—tCPT—P -t tRSH - tcRp
cAs VH - _\ f *-\‘ 'cAs / Z
ViL - b,
-t tRAL »l
tasc r—1CAH 'I
V —
ADDRESSES COLUMN
ViL -
o RWL >
tCWL >
twes — -
o ViH - “”CH—’OOCOCCCCCOOO\/\
W
ViL - K
tps I > |—— P
VIH - .
viL - A




DEVICE INITIALIZATION

On power—up, an initial pause of 200 s is required for the
internal substrate generator to establish the correct bias volt-
age. This must be foliowed by a minimum of eight active
cycles of the row address strobe (clock) to initialize all
dynamic nodes within the RAM. During an extended inactive
state (greater than 16 ms), a wakeup sequence of eight
active cycles is necessary to ensure proper operation.

ADDRESSING THE RAM

The address pins on the device are time multiplexed at the
beginning of a memory cycle by two clocks, row address
strobe (RAS) and column address strobe (CAS), into two
separate address fields. A total of 22 address bits, 11 rows
and 11 columns, will decode one of the word locations. RAS
active transition is followed by CAS active transition (active =
VIL, tRCD minimum) for all read or write cycles. The delay be-
tween RAS and CAS active transitions, referred to as the
multiplex window, gives a system designer flexibility in set-
ting up the external addresses into the RAM.

The external CAS signal is ignored until an internal RAS
signal is available. This “gate” feature on the external CAS
clock enables the internal CAS line as soon as the row
address hold time (tRAH) specification is met (and defines
trcD minimum). The multiplex window can be used to absorb
skew delays in switching the address bus from row to column
addresses and in generating the CAS clock.

There are three other variations in addressing the module
family per device: RAS—only refresh cycle, CAS before RAS
refresh cycle, and page mode. All are discussed in separate
sections that follow.

READ CYCLE

The DRAM may be read with four different cycles: “nor-
mal" random read cycle, fast page mode read cycle, read—
write cycle, and fast page mode read-write cycle. The
normal read cycle is outlined here, while the other cycles are
discussed in separate sections.

The normal read cycle begins as described in ADDRESS-
ING THE RAM, with RAS and CAS active transitions latching
the desired bit location. The write (W) input level must be
high (VIH). tRcs (minimum) before the CAS or active tran-
sition, to enable read mode.

Both the RAS and CAS clocks trigger a sequence of
events that are controlled by several delayed internal clocks.
The internal clocks are linked in such a manner that the read
access time of the device is independent of the address mul-
tiplex window.

Both CAS and output enable (G) control read access time:
CAS must be active before or at tggp maximum and G
must be active tRAC—tGA (both minimum) after RAS active
transition to guarantee valid data out (Q) attRac. fthe tRCD
maximum is exceeded and/or G active transition does not
occur in time, read access time is determined by either the
CAS or G clock active transition (tcaAC ortga).

WRITE CYCLE

The user can write to the DRAM with any of four cycles:
early write, late write, fast page mode early write, and fast
page mode read-write. Early and late write modes are
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discussed here, while fast page mode write operation is
covered in a separate section.

A write cycle begins as described in ADDRESSING THE
RAM. Write mode is enabled by the transition of W to active
(V|L). Earty and late write modes are distinguished by the
active transition of W, with respect to CAS. Minimum active
time tRAS and tCAS, and precharge time tRp, apply to write
mode, as in the read mode.

An early write cycle is characterized by W active transition
at minimum time tywcs before CAS active transition. Column
address setup and hold times (taAsc, tcAH) and data in (D)
setup and hold times (tDg, tDH) are referenced to in an
early write cycle. RAS and CAS clocks must stay active for
tRWL and tcwL, respectively, after the start of the early write
operation to complete the cycle.

Q remains in three—state condition throughout an early
write cycle because W active transition precedes or coin-
cides with CAS active transition, keeping data—out buffers
disabled.

A late-write cycle (referred to as G—controlled write) oc-
curs when W active transition is made after CAS active tran-
sition. W active transition could be delayed for almost 10 us
after CAS active transition, ({RCD + tCWD + tRWL + 2tT)
< tRAS, if other timing minimums (tRcD, tRWL, and tT) are
maintained. D timing parameters are referenced to W active
transition in a late write cycle. Qutput buffers are enabled by
CAS active transition. Qutputs are switched off by G inactive
transition, which is required to write to the device. Q may be
indeterminate (see note 15 in the AC Operating Conditions
table). RAS and CAS must remain active fortgyyL and towl,
respectively, after W active transition to complete the write
cycle. G must remain inactive for tgH after W active transition
to complete the write cycle.

READ-WRITE CYCLE

A read-write cycle performs a read and then a write at the
same address, during the same cycle. This cycle is basically
a late write cycle, as discussed in the WRITE CYCLE sec-
tion, except W must remain high for tcwp and/or tawp
minimum, to guarantee valid Q before writing the bit.

PAGE MODE CYCLES

Page mode allows fast successive data operations at all
column locations on a selected row. Read access time in
page mode (tCAC) is typically half the regular RAS clock
access time, tRAC- Page mode operation consists of keeping
RAS active while toggling CAS between V| and V). The
row is latched by RAS active transition, while each CAS
active transition allows selection of a new column location on
the row.

A page mode cycle is initiated by a normal read, write, or
read—write cycle, as described in prior sections. Once the
timing requirements for the first cycle are met, CAS tran-
sitions to inactive for minimum tcp, while RAS remains low
(VIL). The second CAS active transition while RAS is low
initiates the first page mode cycle (tpc or tpPRWC). Either a
read, write, or read—write operation can be performed in a
page mode cycle, subject to the same conditions as in nor-
mal operation (previously described). These operations can
be intermixed in consecutive page mode cycles and per-
formed in any order. The maximum number of consecutive
page mode cycles is limited by tRASP. Page mode operation
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is ended when RAS transitions to inactive, coincident with or
following CAS inactive transition.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Each bit must be period-
ically refreshed (recharged) to maintain the correct bit state.
Bits require refresh every tRFSH-

This is accomplished by cycling through the row address-
es in sequence within the specified refresh time. All the bits
on a row are refreshed simultaneousily when the row is
addressed. Distributed refresh implies a row refresh every
15.6 us. Burst refresh, a refresh of all rows consecutively,
must be performed every tRFSH.

A normal read, write, or read-write operation to the RAM
will refresh all the bits associated with the particular row de-
coded. Three other methods of refresh, RAS—only refresh,
CAS before RAS refresh, and hidden refresh are available
on this device for greater system flexibility.

RAS-Only Refresh

RAS-only refresh consists of RAS transition to active,
latching the row address to be refreshed, while CAS remains
high (Vi) throughout the cycle. An external counter should
be employed to ensure that all rows are refreshed within the
specified limit.

CAS Before RAS Refresh

CAS before RAS refresh is enabled by bringing CAS
active before RAS. This clock order activates an internal
refresh counter that generates the row address to be re-
freshed. External address lines are ignored during the auto-
matic refresh cycle. The output buffer remains at the same
state it was in during the previous cycle (hidden refresh).

l——MEMORY CYCLE———mwrt——

CAS

CAS BEFORE RAS
REFRESH CYCLE

Hidden Refresh

Hidden refresh aliows refresh cycies to occur while main-
taining valid data at the output pin. Holding CAS active at the
end of a read or write cycle while RAS cycles inactive for tpp
and back to active starts the hidden refresh. This is essen-
tially the execution of a CAS before RAS refresh from a cycle
in progress (see Figure 1).

CAS BEFORE RAS REFRESH COUNTER TEST

The internal refresh counter of this device can be tested
with a CAS before RAS refresh counter test. This test is
performed with a read~write operation. During the test, the
internal refresh counter generates the row address, while the
external address supplies the column address. The entire
array is refreshed after completing one cycle for every col-
umn, as indicated by the check data written in each row. See
CAS before RAS refresh counter test cycle timing dia-
gram.

The test can be performed after a minimum of eight CAS
before RAS initialization cycles. Test procedure:

1. Write Os into all memory cells with normal write mode.

2. Select a column address, read 0 out and write 1 into the
cell by performing the CAS before RAS refresh count-
er test, read-write cycle. Repeat this operation for
every column.

3. Read the 1s that were written in step two in normal read
mode.

4. Using the same starting column address as in step two,
read 1 out and write 0 into the cell by performing the CAS
before RAS refresh counter test, read-write cycle.
Repeat this operation for every column.

5. Read 0s which were written in step four in normal read
mode.

6. Repeat steps one through five using complement data.

CAS BEFORE RAS
REFRESH CYCLE

s

DQ —HIGH-2—

VALID DATA-OUT

=\ /N /S /S |
T\
—C

Figure 1. Hidden Refresh Cycle



PACKAGE DIMENSIONS

4M x 8 (4MB)
30-LEAD SIMM
CASE 839A-01
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Fl$]025(00100®[ 0® |
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A
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S
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANS|
Y14.5M, 1982,

2. GONTROLLING DIMENSION: INGH.

3. TABS TO BE ELECTRICALLY CONNECTED BOTH
SIDES OF CARD.

4. DIMENSION E INCLUDES PLATING AND/OR
METALIZATION.

5. CONTACT ZONE MUST BE FREE OF HOLES.

INCHES MILLIMETERS

| DIM| _MIN MAX | WIN | MAX
A | 3495 | 3.505 | 86.78 | 89.02
B | 0545 | 0555 | 1385 | 14.09
[+ — | 0.208 — ¢ 528
D | 0065 | 0.075 1.66 1.90
E | 0047 | 0.053 1.20 1.34
F | 0045 | 0.055 1.15 1.39 |
G 0.100 BSC 2.54 BSC
H — 1 0010 — | 025
L ! 0080 — | 204 —

| M [ 0075 [ 0085 1.91 215
N | 0128 | 0138 | 3.26 350
P | 0045 — 115 —
Q| 0123 10127 } 313 322
R | 0245 | 0255 [ 623 | 647
S ] 0005 ; 0015 | 0.3 0.38
U | 3229 | 3.239 | 8202 | §2.27
vV | 0395 | 0405 | 10.04 | 10.28
W | 0.100 — ] 254 —
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ORDERING INFORMATION
(Order by Full Part Number)

%TM 4 XX 430 XX
Motorola Memory Prefix T_ Speed (60 = 60 ns, 70 = 70 ns)

Package (S = SIMM)

Configuration (4M x 9)

Component Die Revision
C = C Die Revision
T = TSOP Component

Part Numbers

Full Part Numbers — MCM94C430S60 MCMS4CT430S60
MCM394C430S70 MCM94CT430S70



