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Preliminary

EMP216MFAF Series
2Mx16 Pseudo Static RAM

Emerging Memory & Logic Solutions Inc.

2Mb x16 Pseudo Static RAM Specification

GENERAL DESCRIPTION

The EMP216MFAF series is 33,554,432 bits of Pseudo SRAM which uses DRAM type memory cells, but
this device has refresh-free operation and extreme low power consumption technology. Furthermore the
interface is compatible to a low power Asynchronous type SRAM. The EMP216MFAF is organized as
2,097,152 Words x 16 bit.

FEATURES

- Organization :2M x16

- Power Supply Voltage : 2.7 ~ 3.3V

- Separated I/0O power(VccQ) & Core power(Vcc)

- Three state outputs

- Byte read/write control by UB# /LB#

- Support Direct Deep Power Down control by ZZ# and Auto-TCSR for power saving
- Package type : 48-FPBGA 6.0x8.0

PRODUCT FAMILY

Power Dissipation
Part Number Operating Tem Power Suppl SRRl
P 9 P PRIy (trc) Standby Operating
(ISB1’ Max.) (ICCZ, Max.)
EMP216MFAF-70E -259C to 85°C 2.7V to 3.3V 70ns 100uA 25mA
FUNCTION BLOCK DIAGRAM
2Z# —» Self-Refresh
CS# —» CONTROL >
4 COLUMN SELECT
UB# —» CONTROL > |
LB# — LOGIC —
WE# —P Ld |
OE# —»
=
< 2
ADDRESS|_ ¢u_li§ Memory Array
A0~A20 —» DECODER|* = 2M X 16
» O
[
A 4
DQO~ Din/Dout BUFFER o 1
pais v
< > I/0 CIRCUIT
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PIN DESCRIPTION ( 48-FBGA-6.00x8.00 )
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TOP VIEW (Ball Down)

Name Function Name Function
CS# Chip select inputs LB# Lower byte (DQg-~7)
OE# |Output enable input | UB# Upper byte (DQg-15)
WE# |Write enable input VCC Power supply
Z7# Low Power Control VCCQ |I/O Power supply
DQy.15 |Data In-out VSS(Q) |Ground
Apo0 | Address inputs NC No connection
DNU |Do Not Use
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ABSOLUTE MAXIMUM RATINGS ")

Parameter Symbol Ratings Unit
Voltage on Any Pin Relative to Vss Vin: YouT -0.2 to Vgcq+0.3V \Y}
Voltage on Vcc supply relative to Vss Vees Veeca -0.22 t0 3.6V V
Power Dissipation Pp 1.0 W
Storage Temperature Tsta -65 to 150 °C
Operating Temperature Ta -25 to 85 °C

1. Stresses greater than those listed above “Absolute Maximum Ratings” may cause permanent damage to the device. Functional
operation should be restricted to recommended operating condition. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. Undershoot at power-off : -1.0V in case of pulse width < 20ns

FUNCTIONAL DESCRIPTION

CS# | ZZ# | OE# | WE# | LB# | UB# DQy.7 DQg 15 Mode Power
H H X X X X High-Z High-Z Deselected Stand by
X L X X X X High-Z High-Z Deselected Deep Power Down
X H X X H H High-Z High-Z Deselected Stand by
L H H H L X High-Z High-Z Output Disabled Active
L H H H X L High-Z High-Z Output Disabled Active
L H L H L H Data Out High-Z Lower Byte Read Active
L H L H H L High-Z Data Out Upper Byte Read Active
L H L H L L Data Out | Data Out Word Read Active
L H X L L H Data In High-Z Lower Byte Write Active
L H X L H L High-Z Data In Upper Byte Write Active
L H X L L L Data In Data In Word Write Active

Note: X means don’t care. (Must be low or high state)
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RECOMMENDED DC OPERATING CONDITIONS ')

Parameter Symbol Min Typ Max Unit
Vee 2.7 3.0 3.3 Vv
Supply voltage
Veea 2.7 3.0 3.3 v
Ground Vss, Vssa 0 0 0 \
Input high voltage Viy 0.8 * Veeq - Vecg+022 |V
Input low voltage Vi -0.2% - 0.2* Vgeca v

1. Ta=-25 to 85°C, otherwise specified

2. Overshoot: Vcc +1.0 V in case of pulse width < 20ns

3. Undershoot: -1.0 V in case of pulse width < 20ns

4. Overshoot and undershoot are sampled, not 100% tested.

CAPACITANCE" (f =1MHz, T,=25°C)

Item Symbol Test Condition Min Max Unit
Input capacitance CiNn ViN=0V - 8 pF
Input/Ouput capacitance Cio V,0=0V - 8 pF

1. Capacitance is sampled, not 100% tested

DC AND OPERATING CHARACTERISTICS

Parameter Symbol Test Conditions Min Typ Max Unit
Input leakage current I Vin=Vss to Veeqa s Vec=Vecmax -1 - 1 uA
CS#=V|H , ZZ#=V|H , OE#=V|H or WE#:V”_ ,
Output leakage current Lo -1 - 1 uA
P ¢ Vio=Vss 1o Veea s Vec=Vecmax
Cycle time=1us, 100% duty, l;op=0mA,
Y IS Y. llo ) ) 3 mA

|
CC1 1CS#<0.2V, ZZ#=V}yy , Vin<0.2V or Viy=Vooq-0.2V

Average operating current
Cycle time = Min, l;o=0mA, 100% duty,

CS#=V||_, ZZ#=V|H, V|N=V||_ or VlH

Output low voltage VoL  |loL=0.5mA, Voe_Vecmin - - 02Veeq | V

Output hlgh VO|tage VOH IOH = —0.5mA, VCC=VCCmin O-S*VCCQ - - V

CS#,ZZ#>N ccq-0.2V, Other inputs = 0 ~ Ve
Standby Current (CMOS) Isg | (Typ. condition : Voc=3.0V @ 25°C) - - 100 uA
(Max. condition : V5c=3.3V @ 85°C)

1. Maximum Icc specifications are tested with Vo = Voemax.
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AC OPERATING CONDITIONS
Test Conditions (Test Load and Test Input/Output Reference)

Input Pulse Level : 0.2V to Vgcq-0.2V

Input Rise and Fall Time : 5ns
Input and Output reference Voltage : Vcq/2

Output Load (See right) : CLY = 30pF

1. Including scope and Jig capacitance
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AC CHARACTERISTICS (V. =2.7t0 3.3V, Gnd = 0V, Tp = -25C to +85°C)

Parameter List Symbol - iees Unit
Min Max
Read Cycle Time tre 70 20k ns
Address access time tan - 70 ns
Chip enable to data output tco - 70 ns
Output enable to valid output toe - 25 ns
UB#, LB# enable to data output tga - 70 ns
Chip enable to low-Z output t 7 10 - ns
Read
UB#, LB# enable to low-Z output tgLz 10 - ns
Output enable to low-Z output toz 5 - ns
Chip disable to high-Z output thz 0 15 ns
UBH#, LB# disable to high-Z output tgHz 0 15 ns
Output disable to high-Z output tonz 0 15 ns
Output hold from Address change ton 5 - ns
Write Cycle Time twe 70 20k ns
Chip enable to end of write tcw 60 - ns
Address setup time tas 0 - ns
Address valid to end of write taw 60 - ns
UB#, LB# valid to end of write tsw 60 - ns
Write Write pulse width twe 50 - ns
Write recovery time twr 0 - ns
Write to output high-Z twhz 0 15 ns
Data to write time overlap tow 20 - ns
Data hold from write time toH 0 - ns
End write to output low-Z tow 5 - ns
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TIMING DIAGRAMS
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READ CYCLE (1) (Address controlled, CS#=0OE#=V, , ZZ#=WE#=V |y, UB# or/and LB#=V,|)

< tre N
Address ><

< tAn >

«— toH
Data Out Previous Data Valid % Data Valid

READ CYCLE (2) (ZZ#=WE#=V )
< tre >
/

Address >< >\

< tAA i » —P — tOH

N\ ¢ co > Yol
CS# N 7 t
HZ —»
xﬂ tBA | 4 /
LB#, UB# N i
toe . «—} BHZ |
OE# N yi
OLZ‘ fon
Data Out High-Z X Data Vaild X >
Bz |
—— th—P

NOTES (READ CYCLE)

1. tyz, tgyz @and topz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced

to output voltage levels.

2. Do not Access device with cycle timing shorter than tg for continuous periods > 20us.
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WRITE CYCLE (1) (WE# controlled, ZZ#=V|y)
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< tWC P
Address N N
X X
< tAW
CS# \‘K tow / B
LB#,UB# N tew 4}/
t —» [«—1twR
WE# N N wP >/
) t D / toH
AS — tDw—><—>
Dataln —— High-Z Datavaid] >——r
twHz tow
Data Out Data Undefined h >
WRITE CYCLE (2) (CS# controlled, ZZ#=V )
< tWC
Address N N
X X
< tow » tWRle—
cst tas P4
« tAW t Ld
N&—— gy ——— Y/
LB#,UB# N 7
WE# N twp yii
«— tpw—peDH
Data In Data Valid ;{
Data Out —— High-Z
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WRITE CYCLE (3) (UB#,LB# controlled, ZZ#=V )

< tWC »
Address N N
X XK
«— toy ————— | WRle—
CSt# \\ /—/
< P tAW i E
LB#,UB# tas N BW fa
WE# Xi twp /‘(
<«— bw—p oH
Data In Data Valid ;{
Data Out —— High-Z
NOTES (WRITE CYCLE)

1. A write occurs during the overlap(typ) of low CS#, low WE# and low UB# or LB#. A write begins at the last
transition among low CS# and low WE# with asserting UB# or LB# low for single byte operation or simultaneously
asserting UB# and LB# low for word operation. A write ends at the earliest transition among high CS# and high WE#.
The typ is measured from the beginning of write to the end of write.
2. tow is measured from CS# going low to end of write.
3. tpg is measured from the address valid to the beginning of write.
4. twris measured from the end of write to the address change. tygr applied in case a write ends as CS# or WE# going high.
5. Do not Access device with cycle timing shorter than tyc for continuous periods > 20us.
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LOW POWER MODES
Deep Power Down Mode Entry/Exit

[44
CS# 3y <
) tcszz
Z7CS tzzp
Z7Z# 55 —
[{ tp
Normal
operation
Deep Power Down Entry Deep Power Down Exit
NOTES ( DEEP POWER DOWN )
During Deep Power Down mode, all referesh related activity are disabled.

Parameter Description Min Max Unit
tzzcs ZZ# low to CS# low 0 - ns
tcszz CS# high to ZZ# high 0 - ns

tr Operation Recovery Time 200 - us
tzzp Z7# pulse width 20 - ns
Low Power Mode Characteristics
Parameter Symbol Test Conditions Min Typ Max Unit

Deep Power Down ZZ# < 0.2V, Other inputs =0~ VCCQ
IZZ - - 10 uA

Current (Max. condition : Voc=3.3V @ 85°C)
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TIMING WAVEFORM OF POWER UP

200us

Y.

Vcc(Min.) y

D))

s //
cs# / > \

Power Up Mode

B
»

v

Normal Operation

NOTE ( POWER UP)

1. After Vcc reaches Vec(Min.) , wait 200us with CS# high. Then you get into the normal operation.
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PACKAGE DIMENSION

48 Ball Fine Pitch BGA (0.75mm ball pitch)

Top View
A1 corner index area
B
A - T
I
I
I
I
I
I
ot —— — — — +-————
I
I
I
I
I
I
A 1
Side View
E2(Seating plane)

¢ A D(Diameter)

x m
A
| |

Wiy
r T
) C
Min. Typ. Max.
- 0.75 -
B 5.90 6.00 6.10
B1 - 3.75 -
C 7.90 8.00 8.10
C1 - 5.25 -
0.30 0.35 0.40
- 1.00 1.10
E1 - 0.75 -
E2 0.20 0.25 0.30
R - - 0.08

»
»
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Bottom View

A

A1 index Mark

4

XXX
XKL

06 O~

C/2

B/2

NOTES

1. Dimensioning and tolerancing per ASME Y 14.5M-1994.

2. All dimensions are millimeters.

3. Dimension “D” is measured at the maximum solder ball

diameter in a plane parallel to datum C.

4. Primary datum C (Seating plane) is defined by the crown

of the solder balls.
5. This is a controlling dimension.




