enre’

EM23C3220 SERIES

4M X 8/2M X 16 CMOS ROM

GENERAL DESCRIPTION

prolimin ¥

The EM23C3220 series is a 5V only, 32M-bit, Read Only Memory. It is organized as 4M x 8 bits (byte mode)
or as 2M x 16 bit (word mode) depending on BYTE (pin 33/44SOP) voltage level. EM23C3220 has a static
standby mode, and has an access time of 100/120/150/200ns. it is designed to be compatible with all
microprocessors and similar applications in which high performance, large bit storage and simple interfacing are
important design considerations.
'EM23C3220 offers automatic power-down, with power down controlled by the chip (CE/CE) input. When CE/
CE is not selected, the device automatically powers down and remains in a low-power standby mode as long as
CE/CE stays in the unselected mode.
The OE/OE inputs as well as CE/CE input may be programmed either active High or Low.

FEATURES

e Switchable configuration.

* 4M x 8 (byte mode)

2M x 16 (word mode)
« Single +5V power supply.

» Fast access time : 100/120/150/200 ns (max).

 Totally static operation.
e Completely TTL compatible.

¢ Operating current : 60 mA.

« Standby current : 100A

» Package:
EM23C3220EP,
EM23C3220EM ,

PIN ASSIGNMENTS

- 42 pins 600 mil DIP
- 44 pins 500 mil SOP.

EM 23C3220EP
a8 1 —  42[7A19
A7 2 4[] A8

A7T[] 3 40[] A9
A6 4 39[] A10
As[] 5 38[ ] AL1
Ad[] 6 37[1A12
A3 7 36[ ] A13
A2[] s 35[1A14
ALl 9 [ A15
A0 []10 33[7 AL6
CE/CE (|11 32|11 A20
VSs[] 12 317 vss

OE/OE []13 30[] D15/A-1

DO |14 291 b7
D8 [ 15 28[1D14

D1[] 16 2711 D6

D9 17 26|11 D13

D2 18 251 D5
D10 19 24|11 D12

D320 23 1D4
DIl |21 22| Jvee

PDIP

EM23C3220EM
Ne[] 1 T a[gA2
A8 [] 2 43[]A19
A7[] 3 421 A8
AT[] 4 41 A9
A6[] 5 40[1A10
A5[] 6 39[1A1L
Ad] 7 38[]AL12
A3[] 8 3711 A13
A2l 9 36[1A14
AL 10 35[]A15
A0 [Ju1 34[1A16
CE/CE ] 12 33[0BYTE
VSS []13 32[vss
OE/OE [ 14 317 D15/A-1
DO []15 30[Jp7
D8 [] 16 29[ 1D14
D117 28] 1D6
D9 ]18 27[1 D13
D2 ] 19 26[ 105
D10 {20 25 1D12
D3 {21 24[1p4
D11 [] 22 23] Jvce
SOP

* This specification are subject to be changed without notice.
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EM23C3220 SERIES
4M X 8/2M X 16 CMOS ROM

BLOCK DIAGRAM

[)M

CE/ICE —p
%%?E —»| CONTROL I outrur [ 00-D14
D15/A-1 4: LOGIC —p BUFFERS >
—» —»
: Y-DECODER : Y-SELECT
A0~A20 > >
ADDRESS
iNeUTS—| % B
' X-DECODER ' 32M BIT
ROM ARRAY
L —> —>
VCC —p
VSS —p
PIN DESCRIPTIONS
Symbol Function
A0~A20 Address input
D0~-D14 Data output
CEICE Chip enable input
OE/OE Output enable input
BYTE Word/byte selection
D15/A-1 D15 (word mode)/ LSB addr. (byte mode)
Ve Power Supply pin (+5V)
Vg Ground pin

FUNCTION DESCRIPTIONS
BYTE MODE (BYTE =V,

MODE CE OE/OE | D15/A-1 D0-D7 | SUPPLY CURRENT NOTE
Non selected H X X High Z Standby (1) 1
Selected/Non output L L/H X HighZ| Operating.(]) 1
Selected L H/L A-1 input DOUT Operating (l) 1
WORD MODE (BYTE =\)
MODE CE OE/OE | D15/A-1 D0-D14 | SUPPLY CURRENT NOTE
Non selected H X High Z High Z Standby,(]) 1
Selected/Non output L L/H High Z High Z|  Operating () 1
Selected L H/L DOUT DOUT Operating (1, 1

NOTEl1: X=HorlL

* This specification are subject to be changed without notice.
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EM23C3220 SERIES
4M X 8/2M X 16 CMOS ROM

ABSOLUTE MAXIMUM RATINGS

Items Sym. Condition Rating
Operating temperature ofk 0 to 76C
Storage temperature sk -65°C to 123C
Input voltage Y, -0.5Vto 7.0V
Output voltage Yo -0.5Vto 7.0V
Supply voltage A -0.5Vto 7.0V
Power Dissipation 1.0w

* NOTICE : Stresses greater than 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 othe
conditions above those indicated in the operational sections of this specification is not imlied. Exposure
to absoute maximum rating conditions for extended period may affect reliability.

DC ELECTRICAL CHARACTERISTICS (V.= 5V+10%, T,=0~70C)

Parameter Sym. Condition Min. Max. Unit | Note

Output “High” voltage Sy loy = -1.0mA 2.4 V

Output “Low” voltage v, l,, =2.1mA 0.4 Y,

Input “High” voltage v, 2.2 V+0.3 \%

Input “Low” voltage Vi -0.3 0.8 \

Input leakage current Ul V,=0Vto 55V 10 A

Output leakage current ol V=0V to 5.5V 10 HA
Power-down supply current cds CE>V_ 0.2V 100 HA

Standby supply current ol CE=V, 2 mA
Operating supply current odr 60 mA 1

CAPACITANCE T,=25°C, f=1.0 MHz (Note 2)

Parameter Sym. Condition Min. Max. | Unit
Input capacitance i@ V =0V 10 pF
Output capacitance & V=0V 10 pF

* This specification are subject to be changed without notice. 10.22.199
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EM23C3220 SERIES
4M X 8/2M X 16 CMOS ROM

AC ELECTRICAL CHARACTERISTICS

[)W

(Voo = 5V10%, T,=0~70C)

3220-10| 3220-12] 3220-15| 3220-20
Parameter Sym.) Min| Max] Min/Max.| Min|Max.| Min.|Max. | Unit [Condition
Cycle time L, | 100 120 150 200 ns
Address access time Ak 100 120 150 200 ns
Output hold time after address changg, t| 10 10 10 10 ns
Chip enable access time acd 100 120 150 2000 ns
Output enable/chip select access time _ t 60 70 80 90 ns
Output low Z delay i 0 0 0 0 ns| Note 3
Output high Z delay £ 70 70 70 70 ns Note 4
BYTE access time aba 100 120 150 2000 ns
BYTE output hold time de| O 0 0 ns
BYTE output delay time oliz 70 70 70 70 | ns
BYTE output set time o | 10 10 10 10 ns
Note: 1. Measured with device selected at f=5 MHz and output unloaded.
2. This parameter is periodcally sampled and is not 100% tested.
3. Output low-impedance delay (tlZ) is measured from CE going low.
4. Output high-impedance delay (tHZ) is measured from CE going high.
AC TEST CONDITIONS
Input pulse levels 0.4V TO 2.4V
Input rise and fall time 10 ns
Input timing level 15V
Output timing level 0.8V and 2.0V
Output load See figure 1
+5V
1250
DOUT o
—— 100pF*
775
7
* Including scope and jig.

FIG.1 output load circuit

* This specification are subject to be changed without notice.
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EM23C3220 SERIES
4M X 8/2M X 16 CMOS ROM

TIMING DIAGRAM

Propagation delay from address (CE/OE=Active)

—) TCYC —
ADDRESS >
INPUTS

s SN ome OHJ<<<<<<

VALID ADDRESS >

Propagation delay from chip enable (Address vaild)

—> Tace —
CE X i
T acE —
& )
—) THZ —
DATA — T—
ouT |\S§S 22§>\ >_

Propagation delay from chip enable (Address valid)

A-1 HIGH-Z 4 o ;‘@ HIGH-Z
> ToH |«

BYTE ﬁ\ 1/
ot | LTI (DI, v
D15-D8 ZWL - ig@ VALID DATA

TeLz
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