GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Description Features
The GMM773322(3)80CNTG is an 32Mx72 *168pins Dual In-Line Package
bitsDynamic RAM MODULE which is - GMM773322(3)80CNTG : Gold plating

assembled 36 pieces of 16M x 4bit DRAMs in * Extended DataOuput(EDO) Mode Capability
32 pin TSOP-+ +package , two 16bit driver ICs * Single 3.3V+/-0.3V Power Supply
in 48pin TSSOP package mounted on a 168 pin * Fast Access Time & Cycle Time .
printed circuit board with decoupling capacitors. (Unit: ns)
The GMM773322(3)800NTG is Optimized for Speed trac | teac | tre | thrc
application to the systems which are required
high densityand large capacity such as main GMM773322(3)80CNTG-S S0 | 18 ) 84 | 20
memory of the computers and an image memory | GMM773322(3)80CNTG-§ 60 | 20 | 104} 25
systems, and tothe others which are requested
compact size. * Low Power

The GMM773322(3)80CNTG provides Active : 9310/8662mW (MAX)

common data inputs and Extended Data Standby : 173mW (CMOS level : MAX)

Outputs. * RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
GMM773322(3)80CNTG(Double Side) * All inputs and outputs TTL Compatible

* GMM77332280CNTG :4K Refresh / 64ms
GMM77332380CNTG: 8K Refresh / 64ms
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Note : Pins Marked * are not used in this module.
A12(pin 39) is used for onty GMM773323B0CNTG(8K Ref.)

Pin Configuration (Top View)
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Symbol| Pin | Symbol{ Pin | Symbol| Pi

Vss 29 | RSVD| 57 | DQe2 | 85| Vss
DQo | 30| /RASo| 58 | DQes | 86| DQss

3

Symbol | Pin | Symbol
RSVD | 141} DQss
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Block Diagram

20001 DRAM DATA BOOK
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OEo—> oBz—>-
WEo o> wes o—>
RASO RASI Ras2 o—>— RAS3
L0 °—>l CAST -—-{>—| CASd A—D—‘ CASS —[>—|
—1> 89
Al-ATI{A12%) 11 — Al-All(AlZ')o_Dl I ]
DQO+——DQ o —|DQo DQ 36— DQ 0 —]DQ o
DQ 1 #~——1DQ 1 —|DQ 1t DQ 37— DQ1 —|DQ!
DQ2e—DQ2 Do —}{DQ2 D18 DQ 38 DQ2 D9 —|DQ2 D27
DQ3e——DQ3 —{DQ 3 DQ39*=———1DQ3 —|DQ3
1 1 1 . T T T T 1 | S N O | 1 1 1
DQ4*——DQO —{pQo DQ 40——DQ 0 —|DQ o
DQ5s+—DQ 1 —Do! DQ4le——DQ | -|DQ 1
DQee— DQ2 D1 —{DQ2 D19 DQ 42— DQ2 D10 —|[DQ2 D28
DQ7*——1DQ3 —1DpQ3 DQ 43 DQ 3 —|DQ3
1 U1 1 T T T 1 T T 1 VT 1 1 1 T T
DQ 8 DQ O DQO DQ 44 DQo —IDqQo
DQ9Y DQ1 DO DQ 45 1DQ 1 —|pq1
DQ 10+ DQ2 D2 —DQ2 D20 DQ 46— DQ2 D11 DQ2 D29
DQ 11 =———DQ3 —DQ 3 DQ 47— DQ3 DQ3
r 1 1 T T T 1T | N I A | 1 1 T T T
DQi2 DQO —|DQ 0 DQ 48 DQ ¢ —I1DQO0
DQ 13 DQ1 —|DQ | DQ49* DQ 1 —|DQ1
DQ 14+——DQ2 D3 —|DQ2 D21 DQ 5o ]DQ2 D12 —|DQ2 D30
DQ 15———1DQ3 —| D@3 DQst™DQ3 —|DPQ3
T T 17T T T TT i | I E A 1 | S
DQ 16— DQ 0 —|pQo DQ 52— DQo —]{DQO
DQ 17— DQ | —|DQt DQ 53— DQ | —|bo1
DQ 18— DQ2 D4 —i{DQ2 D22 DQ 54— DQ 2 D13 —|DQ2 D31
DQ 19— DQ3 —{pQ3 DQ 55— DQ 3 —|DQ3
] | I L5 | S I | [ ) 1
DQ 20 =1 DQ 0 —lnqQo DQ 56 DQo —IDQo
DQ 21 *—]DQ | —| Dot DQ 357 DQ1 —|DQ 1
DQ 22— DQ2 D5 —|DQ2 D23 DQ 58— DQ2 D14 —[DpQ2 D32
DQ23*—DQ3 —iDQ3 DQ 59— DQ3 —|DQ 3
T 1 11 i1 1 1 1 1 I T T L] 1 T
DQ24+—1DQ o —{ DQ O DQ 60 DQO —|DQ O
DQ25*—DQ1 | DO 1 DQ61*——|DQ 1 —|DQ1
DQ26*—{DQ2 D6 —| DO 2 D24 DQ 62— DQ2 DIs —|DQ2 D33
DQ27+—DQ3 —|DQ 3 DQ63+—=1DQ 3 —|DQ3
1 1 1 T 1T 1T 1T 1 1T T i T T
DQ 28— DQO —|DQo DQ 64%——|DQ 0 —|DQo.
DQ29——DQ1 —|DQ 1 DQ 65*—|DQ 1 —|DQ1
DQ30+—1DQ2 D7 —|DQ2 D25 DQ 66— DQ2 D16 —|DQ2 D34
DQ 3t »———DQ3 —|DQ3 DQ 67— DQ 3 —|DQ3
1 1 1T T I . 1 T_1 1 1 ] T 1T T
pQ32+—DQo —|DQ o DQ 68— DQ 0 —|PQo
DQ33+——DQ 1 —|DQ 1 DQ 69— DQ | —|DQ 1
DQ34e———mDQ2 Dg§ —|DQ2 D26 DQ 70— DQ2 D17 —|DQ2 D3S
DQ35+——DQ3 —{ DG 3 DQ 71— DQ 3 —|DQ3

Al~A11(A12%) ———L>——» DRAMS: D0~D35
A0 o——>—»DRAMS: DO~D8, D18~D26
80 o——>—» DRAMS: D9-D17, D27~D35

* Note : A12 is used for only GMM77332380CNTG(8K Ref.)

Vee o

L 0.1 or 0.220F Capac

T under each DRAM

» DO~D35, Buffer

#D0~D35, Buffer




Pin Description

GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Pin Function Pin Function
AQ,BO A1-All/ Address Inputs(4K Ref)/ Sy
AUBO, A1-A12 | Address Inguts$8K R§8 PDE Presence Detect Enable
DQO0-DQ71 Data Input/Output Vee Power (+3.3V)
RASO~RAS3 Row Address Strobe Vss Ground
CAS 0,1,4,5 Column Address Strobe NC No Connection
WEO, WE2 Read/Write Enable OE0, OE2 Output Enable
PD 1-8 Presence Detect RSVD Reserved Use
ID 0-1 ID bit RFU Reserved for Future Use
Presence Detect Pins (Optional)
Pin 50ns 60ns
PD1 1 1
PD2 0 0
PD3 0 0
PD4 0 0
PD5 1 1
PDé6 0 1
PD7 0 1
PD8 0 0
1DO 0 0 PD : 0 for Vol of Driver IC & 1 for N.C
N jor N.
ID1 0 0 ID': 0 for Ve & 1for N.C
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 C
Tsta Storage Temperature (Plastic) -55~ 125 C
Vin/Vour Voltage on any Pin Relative to Vss -0.5~7.0 \Y%
Vee Power Supply Voltage -0.5~70 v
Tout Short Circuit Output Current 50 mA
Po Power Dissipation 23 w

*Note: 1. Stress greater than above Absolute Maximum Ratings may cause permanent damage to the device.

Recommended DC Operating Conditions (Ta=0 ~ 70C)
Symbol Parameter Min Typ Max Unit Note
Vee Supply Voltage 3.0 33 3.6 v 1
Vi Input High Voltage 24 - Veet0.3 v 1
Vi Input Low Voltage 0 - 0.8 v !

AvHd
31Ag IN9SE

=
]
)
C
=
m




20001 DRAM DATA BOOK

~
»
F -3

hynix

DC Electrical Characteristics: (Vce = 3.3V+/-0.3V, Ta =0 ~ 70C)

GMM77332280CNTG | GMM77332380CNTG
Symboi Parameter Unit Note
Min Max Min Max
Output Level
Vi ; 2.4 Vi 24 Vi v
of Output ""H'™ Level Voltage (Iour= -2mA) ce e
Output Level
Vo Output L' Level Voltage (Iour= 2mA) 0 0.4 0 04 v
Operating Current 50ns - 2586 - 2226
Iccl Average Power Supply Operating Current mA 1,2
(RAS, CAS Cycling: tre = tre min) 60ns 2406 2046
Standby Current (TTL)
leca Power Supply Standby Current - 102 - 102 mA
(RAS, CAS = Vi, Dour = High-Z)
RAS-Only Refresh Current 50ns B 3536 } 2226
I Average Power Supply Current mA 5
€© | RAS-Only Refresh Mode
(RAS Cycling, CAS = Vuy, tee = tre min) | 60ns - 2406 - 2046
Extended Data Out Mode Current
Average Power Supply Current 50ns - 2046 - 2046
Iccs Extended Data Out Mode mA 1,3
(RAS =V, CAS, Address
Cycling: tre = tec min) 60ns - 1866 - 1866
Standby Current (CMOS)
Iccs Power Supply Standby Current - 48 - 48 mA
(RAS, CAS>=Vc-0.2V, Dour = High-Z)
CAS-before-RAS Refresh Current S0ns : 2586 " 2586
Tecs . . mA
(trc = trc min)
60ns - 2406 - 2406
Rz_-é =V
Iccr Standby Current CAS =Vu - 210 R 210 mA 1
Dour = Enable
Input Leakage Current, Any Input
- 5 -5 5 A
I 1 oV < s Veey 5 v
Output Leakage Current
- . 5 A
Tow) | (Dour is Disabled, 0V = Vaur < Vee) 5 3 3 u

Note: 1. Icc depends on output load condition when the device is selected. Iccma is specified at the
output open condition.

2. Address can be changed once or less while RZS = ViL.
3. Address can be changed once or less while CAS = Via.




GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Capacitance (Vcec = 3.3V+/-0.3V, | =25C, f=1MHz)

Symbol Parameter Min { Max | Unit | Note
Cu Input Capacitance (A1~A12, A0, BO) - 20 pF 1
Ce Input Capacitance (WE0, WE2, OED, OEpR} - 20 pF 1,2
(o Input Capacitance (RASG~RAS3) - 65 pF 1,2
Cu Input Capacitance (CASO,1/CAS4,5) - 20 pF 1,2
Cio I/O Capacitance (DQ0~DQ71) - 20 pF 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS =

Vi to disable Dour.

AC Characteristics (Vcc=3.3V+/-0.3V, =k =0 ~ 70C, Notes 1, 2,19)
Test Conditions

Input rise and fall times : 2ns
Input level : VL /ViH = 0.0/3.0V
nput timing reference levels : ViL /Vin= 0.8/2.0V

(Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Output timing reference levels : VoL /Von= 0.8/2.0V
Output load : 1 TTL.gate+C (100pF)

aMmT NTG-5 [ Gmm NTG-5
Symbol Parameter - Unit |Noteg
Min | Max | Min | Max

tre Random Read or Write Cycle Time 84 - 104 -
te RAS Precharge Time 30 - 40 -
fee CAS Precharge Time 8 - 10 -
tras RAS Pulse Width 50 100000 60 | 10000
toas CAS Pulse Width 8 100000 10 | 10000
task Row Address Set-up Time 5 - 5 - ~
taan Row Address Hold Time 8 - 10 - §g§
tasc Column Address Set-up Time 0 - 0 - = E%D
toan Column Address Hold Time 8 -] 10| - moe
thco AAS to CAS Delay Time 12 | 32| 14 | 40 3
thro RAS to Column Address Delay Time 10 | 20 12 | 25 4
tasw RAS Hold Time 18 - 20 -
tosw CAS Hold Time 35 - 40 .
terp CAS to RASPrecharge Time 10 - 10 -
toop OE to Dn Delay Time 18 - 20 - 5
tozo OE Delay Time from Din 0 - 0 - 6
tozc CAS Set-up Time from Din 0 - 0 - 6
C | e : =] 2 [=] |
trer Refresh Period ( 4096 Cycles) 64 - 64 | ms
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Read Cycles
Symbol Parameter e unit |Notes
Min | Max | Min | Max

trac Access Time from RAS - 50 - 60 89
feac Access Time from CAS - 18 - 20 9,10,17
taa Access Time from Column Address - 30 - 35 19.11,17
toac Access Time from OF - 18 - 20 9
tres Read Command Set-up Time 0 - 0 -
trcH Read Command Hold Time to CAS 0 - 0 - 12
trrH Read Command Hold Time to RAS 0 - 0 - 12
traL Column Address to RAS Lead Time 30| - | 3| -
feaL Column Address to CAS Lead Time 15 - 18 -
torr Output Buffer Turn-off Delay Time from CAS - 18 - 20 13,21
toez Output Buffer Turn-off Delay Time from OE - 18 - 20 13
tcoo CAS to Dn Delay Time 18 - 20 5
troo RAS to Dn Delay Time 13 - |15} -
twoo WE to Dn Delay Time @3 - |15 -
torn Output Buffer Turn-off Delay Time from RAS - 13 - 15 13,21
twez Output Buffer Turn-off Delay Time from WE - 13 - 15 13
ton Output Data Hold Time 3 - 3 - 1
tonr Output Data Hold Time from RAS 3 - 3 - 21
treHn Read Command Hold Time from RAS 50 - 60 -
toro Output Data Hold Time from OE 3 - 3 -
oz CAS to Qutput in Low - Z 2 - 2 -




GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Wrtie Cycles
amm7 NTG-S JaMM7 NTGS
Symbol Parameter o T o T o T o Uit puotes
twes Write Command Set-up Time Q - 4] - 14
twen Write Command Hold Time 8 - 10 - 21
twe Write Command Pulse Width 8 - 10 -
tawe Write Command to RAS Lead Time 18 . 20 -
towe Write Command to CAS Lead Time 8 - 10 -
tos Data-in Set-up Time 0 - 0 - 15
tou Data-in Hold Time . 13 - 15 - 15

Read-Modify-Write Cycles

M7 NTG.s |amu7 NTGS
Symbol Parameter i T o | T e | Uit otes
trwe Read-Modify-Write Cycle Time 116 - 140 -
tawp RAS to WE Delay Time 72 - 84 - 14
town CAS to WE Delay Time 30 - 34 - 14
tawp Column Address to WE Delay Time 42 - 49 - 14
toew OE Hold Time from WE 13 - 15 -

Refresh Cycles

GMM7’ NTG-5 | GMM NTG-6
Symbol Parameter Unit [Not
Min Max Min Max nit [Notes

' CAS Set-up Time 5 i & i

CSR (CAS-before-RAS Refresh Cycle)

i CAS Hold Time 8 i 10 )

CHR (CAS-before-HAS Refresh Cycle)

t V_y?_setup Time__ 5 5

WRP (CAS-before-RAS Refresh Cycle)

i WE Hold Time__ 8 . 10 .

WRH (CAS-before-RAS Refresh Cycle)

trrc RAS Prechargéo CAS Hold Time 5 - 5 -
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Extended Data Out Mode Cycles

GMM773322(3)80CNTG-5} GMM773322(3)80CNTG-6
Symbol Parameter Unit | Notes
Min Max Min Max
thec EDO Page Mode Cycle Time 20 - 25 - 20
twee Wirite pulse width during CAS Precharge 8 - 10 -
tanse EDO Mode RAS Pulse Width - 100000 - (100000 16
tace Access Time from CAS Precharge - 28 - 35 9,17
trmce RAS Hold Time from CAS Precharge 33 - 40 -
teor CAS Hold Time Referred OE 8 - 10 -
teor CAS to OE set-up Time 5 - 5 -
tacue Read Command Hold Time from CAS 28 - 35 -
Precharge
toon Output Data Hold Time from CAS Low 5 - 5 - 9,22
toer ‘OE Precharge Time 8 - 10 -
EDO Page Mode Read-Modify-Write cycle
GMM773322(3)80CNTG-5 | GMM773322(3)80CNTG-6
Symbol Parameter Unit | Notes
Min Max Min Max
turrwe | EDO Page Mode Read-Modify-Write Cycle Time 57 - 68 -
teew 'WE delay time from CAS precharge 45 - 54 - 14
Present Detect Read cycle
GMM7 NTG-5 | GMM NTG-6
Symbol Parameter Unit | Notes
Min Max | Min | Max
teo PDE to Valid PD bit 10 10 | ns
troorr PDE to PD bit in active 2 7 2 7




GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Notes:

10.
11.
12.

13.

14,

16.
17.
18.

AC measurements assume tr = 2 ns

AC initial pause of 200 us is required after power up followed by a minimum of eight
initialization cycles ( any combination of cycles containing RAS-only refresh or CAS-before-
RAS refresh)

Operation with the t en(max) limit insures that trac(max) can be met, trep(max) is specified as a
reference point only: if trep is greater than the specified tren(max) limit, then access time is
controlled exclusively by tcac.

Operation with the tran(max) limit insures that trac(max) can be met, tran(max) is specified as a
reference point only: if trap is greater than the specified tran(max) limit, then access time is
controlled exclusively by taa.

Either toep or teop must be satisfied.

Either tozo or tozc must be satisfied.

Vm(min) and Vi(max) are reference levels for measuring timing of input signals. Also,
transition times are measured between Vin(min) and Vic (max).

Assumes that t Repe=trep(max) and trap<=tran(max). If treo or tRap is greater than the maximum
recommended value shown in this table, trac exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

Assumes that trep >=trep(max) and trep + teac(max) >= tRap + taa(max).

Assumes that trap >=trap (max) and trep + tcac(max) <=trap + taa(max).

Either trcnor trre must be satisfied for a read cycles.

torr(max), toezanax), torr(max) and t wez(max) define the time at which the outputs achieve the
open circuit condition and is not referenced to output voltage levels.

twes, trwp, tew, tawp, and tcew are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics 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
tRwp >=trwp(min), tcwp>=tcwn(min), tawp>=tawn(min) and tcew >=tcew(min), the cycle is a read-
modify-write and the data output will contain data read from the selected cell: if neither of the
above sets of conditions is satisfied, the condition of the data out (at access time) is
indeterminate.

tos and t pu are referred to —C_Pgleading edge in early write cycles and to WE leading edge in
delayed write or read-modify-write cycles.

trase defines RAS pulse width in extended data out mode cycles.

Access time is determined by the longest among taa. tcacand tcra.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device.

When output buffers are enabled once, sustain the low impedance state until valid data is

obtained. When output buffer is turned on and off within a very short time, generally it causes
large Vec/Vss line noise, which causes to degrade Vie min/Vi max level.

vHa
2lAg INGSZ
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=
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O
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=
-

739




20001 DRAM DATA BOOK

~
i3
o

hynix

20.

21.

22.

23.

24.

25.

26.

27.

tuec(min) can be achieved during a series of EDO mode early write cycles or EDO mode read
cycles. If both write and read operation are mixed in a EDO mode, cycle { EDO mode mix
cycle (1),(2) } minimum value of CAS cycle tHrc(tcas + tce + 2 t7) becomes greater than the
specified tweo(min) value.The value of CAS cycle time of mixed EDO page mode is shown in
EDO page mode mix cycle (1) and (2).

Data output turns off and becomes high impedance from later rising edge of RAS and CAS.
Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between torr and tow, and between torr and torr .

toon defines the time at which the output level go cross. Vou =0.8V, Vor=2.0V of output timing
reference level.

Before and after seif refresh mode, execute CBR refresh to all refresh addresses in or within 64
us period on the condition a and b below.

a. Enter self refresh mode within 15.6us after either burst refresh or distributed refresh at equal
interval to all refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addressed within 15.6us
after exiting from self refresh mode.

In case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 23.

For L_version, it is available to apply each 128ms and 31.2us instead of 64msand 15.6 us at
note 23.

At trass +/-100 us , self refresh mode is activated, and not activated at t rass10us. It is undefined
within the range of 10us trass. 100us. for trass +/- 1Qus, it is necessary to satisfy tres -

XXX: Hor L (H : Vi(min}=V ine=vi(max), L: Vin{min)<=V n<=ViH(max))
/it invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied Vinor ViL.




GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

Timing Waveforms

tras trp

s N d ‘\
; 7 -
tosu tcrp J
o
trep trsH
tr fcas
s N j‘
b S
e 1BAD _trar,

S traH tasc | | tcan
L/
ADDRESS ROW COLUMN
K

tres tren

tan o torr
High-Z ¥ 5E
Dout ! Dour
K
trac forz

NvHd
9l1Ag N9SZ

=
o
O
C
-
m

High-Z

‘L__ﬂo__ toa -l e toeD -
_ v’v’v’v~v~v‘v.v’v V.V.V’V v’v’v.v~v.v V’ "’v \YAYAV, V.v V‘V’V’V.V‘V.V‘V‘V
3 XXX AR

QOO : Don't care

FIGURE 1. READ CYCLE
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tr

trep

CAS

s tran

ADDRESS

RRKKRKKREEKEK

twes twen

VVYVYVYY

OO0
R R

'0.00 X

V.v’v’v.v.v’v.v.V.v’v’v’
AR

e tos

Din

SR

KKK
D D 0"‘0’0‘0‘0‘0"‘0.0“”’0’0‘0’00000

High-Z

Dout

FIGURE 2.

* m : Don’t care

** OF : Don't care

*** twesZ twes (min)

EARLY WRITE CYCLE




GMM773322(3)80CNTG

32Mx72, 3,3V, 4K(8K) Ref, EDO

= \
K.

tr

tosu

CAS

QOO
ADDRESS 0.0‘0’0.0.0.0.0’0.0‘0.00000

— ‘V.V’V’V‘V‘v‘v‘v.V‘v’v.v’V‘V‘
v A0

tozc

tos

*.

Div

XXX
CXRRXAANNA

XK LRKHRIKIKKL

S

tozo

=
o
o
cC
=
m

[V

= QOOQOOOOOOOY F
7 RRRBEIILN/]
L toez
D High-Z Y4 _INV ALID
ouT \ ourpuT $

FIGURE 3. DELAYED WRITE CYCLE

NN
LIRS

* m : Don‘t care

** Invalid DouT comes out,
when OE is low level.
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CAS

ADDRESS

DiN

trwe

{re
? ZIF————:
\t 7 \_
tr
trep tcas tcre
N
\t .
- tRAD »
R, ‘yu_\ tasc lo tean
-
ROW . COLUMN
tres fcwp U
Lawp trw
tewp twp
1 GO0
tas _ AXOKK

trac

High-Z

tDZO

R R RRRRRRR

XANNRAXAX

{2

R

X0

i

OOOOODOOODNK
RUKRBERRK

* m : D0n~t care

FIGURE 4. READ MODIFY WRITE CYCLE




GMM773322(3)80CNTG

CAS

ADDRESS

CAS

ADDRESS

Doyt

32Mx72, 3,3V, 4K(8K) Ref, EDO

trc

tr

gesodl

OO0
00‘2.:‘0 () (XA

\/
SRR

Noleleicdolelodedoletoleteindoteledoletetel

¢ RRRS

ROW

High-Z

FIGURE 5. RAS ONLY REFRESH CYCLE

* O_E,\I’TE : Don't care
** Rrfresh address :
A0~A12 (AX0 ~ AX12)

tre

tr

fosr |

treC

teen fcsk

WvHd
alAg N9Ge

=
O
O
C
=
m

00 %% %% %%

A‘A’A A A’A AYA

torr

INVALID

SRRRILRLRK

;0;0'0;0'0'o'o'0'0'0'0'0;0:0:0;0}0{0'0'0;0?.0{0‘0 OCOOOOOOOOOOOO
O

O O
200000002020 202020%6%0% 2202020202020 %%

High-Z

Dour

FIGURE 6.

* m : Don’t care

** WE: Vi

CAS BEFORE RAS REFRESH CYCLE
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tre tre tre
tkas rAS tre
{Read) (Refresh)
- N s p
RAS \ \
K. —
tr &
. ‘HR
trcD e R teas h_'—-__".' F——— tere
— b —
CAS
N ,l/
trap, traL
tasr tRAH toan
tasc 1
ADDRESS ROW 'OLUMN
fe—o1 tren
Lres trru
— 4 E
Laa
torr
trac
High-Z . b Y
Dout Dour
¥ l b i
tozc toez
3 High-Z 3
fcop
tozo 1 L toac toen
’v Y v’v v’v’v’V.V’V’V V’V‘VQ
g QLOOOOOOOOOOOOND
5 LRI

* m : Don't care

FIGURE 7. HIDDEN REFRESH CYCLE
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32Mx72, 3,3V, 4K(8K) Ref, EDO

aage
. truce » tee
— b &
RAS
N V] B
W tesn thec . tes
tCAS tCRF
CAS —
N V
ton
Lc_m
ADDRESS UMNN
rcna 'J_*" tacn
trcne T b
WE
%mz
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FIGURE 9. EXTENDED DATA OUT MODE READ CYCLE (GE CONTROL) *

*NOTE : EDO HiZ control by OE or WE. OE rising edge disables data outputs. When | OE goes high
during CAS high, the data will not come out until next TAS access. When WE goes low during
CAS high, the data will not come out until next CAS access.
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Package Dimension

5250(133.35)

32Mx72, 3,3V, 4K(8K) Ref, EDO

Unit: mil (mm)
* (1 mil = 1/1000 inches)

| 157.48(4.0

D d1
: g
: e
: j=1
g o~
- : ] 840 |
! I i i "c" T 'I' ’ "B" A" g 0
450(11.43) ! g 1450(36.83) ! ! 2150(54.61)
| 1700(43.18) 250(6.35)
" |
4550(115.57)
5013.78(127.35) 1574660 e
) 1
(Front Side) .
£
E
D i !
3
B
e S 550
(Rear Side) Y
50(1.27)
39371019 A_I\ 39.37(1.0)

122.83(3.12)

AS
125(3.175)

L | 39.37(1.0)
DETAIL "C"

125(3.175), - |

78.74(2.0)

DETAIL "B"

L

2(0.05)~10(0.25)
100(2.54) min.

DETAIL "A"

NOTE : 1. Tolerances on all dimensions +/-5 (0.127) unless otherwise specified.
2. Thickness includes Plating and/ or Metallization.
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