DENSE-PAC 256Kx8 ROM/32Kx8 SRAM Combo Memory
MICROSYSTEMS DP50CM232

DESCRIPTION:

The DP50CM232 is a combination memory chip consist
of 2M-bit Read Only Memory organized as 256K words
by 8 bits and a 256K-bit Static Random Access Memory
organized as 32K words by 8 bits.

The device is fabricated using Dense-Pac’s advanced
CMOS low power process technology.

The DP50CM232 has an output enable input for precise
control of the data outputs. [t also has two (2) separate
chip enable inputs for selection of either RAM or ROM
and minimize current drain during power-down mode.
The DP50CM232 is particularly well suited for use in
low voltage (1.8 - 3.3 V) operation such as pager and
other hand held applications.

PIN-OUT DIAGRAM

FEATURES: TS| ko 32 OF

* 256Kx8 ROM and 32Kx8 SRAM A2 3 o Fo 30 o5t

¢ Wide Operating Voltage Range: 1.8-3.3V AlS & T =28 o7

¢ Fast Access Times: RA== b 27 DS

1.8 Volt Operation: 500ns (max.) Vee & om Eo %5 o3

3.0 Volt Operation: 300ns (max.) j\fEe o = (TOP VIEW) £ 24 Ves

* Low Power Dissipation: N == b 22 DI

Standby N Em 20 Ao

1.8 Volt Operation: .018mW (typ.) 26 14 o F= 19 Al

3.0 Volt Operation: .10mW (typ.) IV =18 a2
Operating

1.8 Volt Operation: 1.6mW (typ.)
3.0 Volt Operation: 20mW (typ.)
Fully Static Operation
- No clock or refresh required
¢ Three State Outputs
Standard 32-pin TSOP type 1 package

®

FUNCTIONAL BLOCK DIAGRAM

®

RAMCSB O— % RAMCS
ROMSCB O—{ % é
PIN NAMES 0EB O— § CEB é O DP-D7
AD - A17 Address [nputs wee o 3 wEB =
Do - D7 Data Input/Output - — °
TE1, ROMCSB | ROM Enable Input RAM
CE2, RAMCSB | RAM Enable Input
WE Write Enable E ROMCS
OE Output Enable 2 )
VoD Power (4+5V) A15—a17 O—] é
Vss Ground Ae-nt4 0— 3 ROM
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DP50CM232

Dense-Pac Microsystems, Inc.

ABSOLUTE MAXIMUM RATINGS ' RECOMMENDED OPERATING RANGE '
Symbol Parameter Value Unit Symbol Characteristic Min. Max. Unit
Vijo Input/Output Voltage 2 | -0.5 to Vcc+0.5 | V Ve Supply Voltage 1.8 3.3 \
Voltage on Ve Supply Vss Ground 0 0 \'%
Vi < -0. +4. A\

€C_| Relative to Vss 0-5to +4.0 Ve, | InputHIGH [ 1.8V 1.4 | Vec+05 |
Po | Power Dissipation 1.0 w H | Voltage 3.0V | 2.4 | Vect0.5
Tstc | Storage Temperature -65 to +150 °C input LOW 1.8V | -03 0.3

Ta Operating Temperature -20tc +70 °C Vi Voltage 3.0v | -0.3 0.3 v

Soldering Temperature 260°C, 10sec.
TsDr & Time (Lead Only) )
CAPACITANCE 3: Ta = 25°C, F = 1.0MHz
Symbol Parameter Max. | Condition | Unit
TEST CONDITIONS (TA = -20 to 70°C) Cin_| Input 6 | Vin=0V | pF
Cyo | Data Input/Output 8 Viio=0V | pF
PARAMETER VALUE
Vce = 1.8V | Ve = 3.0V +5V
Input Pulse Levels 0V to 3.0V | OV to 3.0V Figure 1. Output Load
Input Pulse Rise and Fall Time 5ns 5ns ** Including Probe and Jig Capacitance.
(10% to 90% Vco) 480
Input and Output Timing
Reference Levels 0.90v 1.5V Dour
Output Load CL = 100pF | CL = 100pF o
a I 2556
TRUTH TABLE
Mode Address ROMCSB* RAMCSB* WE OF Do-D7
Standby X H H X X High-Z
Output Floating AQ-A17 L H X H High-Z
ROM Read ACQ-A17 L H X L Dour
Output Floating Only AQ-A14 are Valid ** H L H H High-Z
RAM Read Only A0-A14 are Valid ** H L H L Dout
RAM Write Only A0-A14 are Valid ** H L L X Din
H = HIGH L = LOW X = Don’t Care
* It is forbidden that ROMCSB pin and RAMCSB pin will be “0" at the same time.
** A15 - A17 must be fixed to "L" or “H”".
DC OPERATING CHARACTERISTICS: Over operating ranges
L . Ve = 1.8V Vee = 3.040.3V :
Symbol Characteristics Test Conditions Min. Mo, Min. Max. Unit
Input =
N Leakage Current ViN = Vss to Vce -500 +500 -500 +500 nA
Output CS = Vi or OE = Vi or
lour Leakage Current WE = Vi, Viio = Vss to Ve -500 +500 -500 +500 nA
ROM Operating CS1 = Vi, C52 = Vi, _
lect Supply Current ViN = ViH or Vi, lyo = OmA 0.350 4.0=1.1( | mA
RAM Operating CS1 = Vi, -
lcca Supply Current CS2 = Vi, lyo = OmA 0.275 2.5=1.0() | mA
Standby Power CS>Vee -0.2V,

Isp Supply Current VIN £ 0.2V, VIN 2 Ve -2.0V 0.90 10 mA
VoL Qutput Low Voltage oL = 1.0mA @ 3.3V 0.4 0.4 \
Vou Qutput High Voltage lon = -0.5mA @ 3.3V 0.8 2.2 \%
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Dense-Pac Microsystems, Inc.

DP50CM232

ROM OPERATION - READ CYCLE: CS2 = RAMCSB = Vi1
Vce = 1.8V Vce = 3.040.3V
No. |Symbol Parameter Worse Case Worse Case Unit
Min. Max. Min. Max.
1 trRC Read Cycle Time 500 300 ns
2 taA Address Access Time 500 300 ns
3 tco | CE to Output Valid 500 300 ns
4 toE Output Enable to Output Valid 250 150 ns
5 tiz | CEto Outputin LOW-Z 5 25 10 ns
6 torz | Output Enable to Output in LOW-Z 25 10 ns
7 tnz | CE to Output in HIGH-Z 4 5 0 30 0 20 ns
8 tonz | Output Enable to Qutput in HIGH-Z * 4 0 30 0 20 ns
9 toH Qutput Hold from Address Change 8 7 ns
* Valid for both Read and Write Cycles.
ROM READ CYCLE 1: Address Controlled. C52/RAMSCB is High.
- tee -
*ADDRESS X
tan -
et
DATA OQUT PREVIOUS DATA VALID DATA VALID
ROM READ CYCLE 2: CS & OF Controlled. C52/RAMSCB is High.
tRC
**ADDRESS X X
taa
e O ——
cs \ /
tLz tyz
LOE o=t EOHZ —— =t
WE N yi
TOLZ (- toH
DATA OUT ( DATA VALID —_—
** Address valid prior to or coincident with CS1 transition LOW.
30A183-00
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DP50CM232 Dense-Pac Microsystems, Inc.

SRAM OPERATION - READ CYCLE: CS1 = ROMCSB = Vi

Vce = 1.8V Vce = 3.040.3V
No. |Symbol Parameter Worse Case Worse Case Unit
Min. Max. Min. Max,
10 trRC Read Cycle Time 500 250 ns
11 taa Address Access Time 500 250 ns
12 tco | CE to Output Valid 500 300 ns
13 toe Output Enable to Output Valid 250 150 ns
14 tiz | CEto Outputin LOW-Z 3 25 10 ns
15 torz | Output Enable to Output in LOW-Z 25 10 ns
16 tHz CE to Output in HIGH-Z 4 5 0 30 0 20 ns
17 | toHz | Output Enable to Output in HIGH-Z * 4 0 30 0 20 ns
18 toH Qutput Hold from Address Change 15 5 ns

* Valid for both Read and Write Cycles.

SRAM READ CYCLE 1: Address Controlled. WE is High.

tre
*ADDRESS X
tan
<—tOH
DATA OUT PREVIOUS DATA VALID DATA VALID

SRAM READ CYCLE 2: WE = Vj.

tRC |

*ADDRESS X k

ot A=
tco
s \ /
tLz tHz
tOF —ma] tOHZ ——m
WE N\ yi
toLz toH
DATA OUT ( DATA VALID —
** Address valid prior to or coincident with C52 transition LOW.
30A183-00
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Dense-Pac Microsystems, Inc. DP50CM232

OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE
No. |Symbol Parameter - Vee = 1.8V YCC = 3.040.3V Unit
Min. Max. Min. Max.
19 twc | Write Cycle Time 500 250 ns
20 taw | Address Valid to End of Write 375 200 ns
21 tcw | Chip Enable to End of Write 365 200 ns
22 tas Address Set-Up Time 0 0 ns
23 twp Write Pulse Width 375 200 ns
24 twr | Wirite Recovery Time 0 0 ns
25 | twHz | Write Enable to Output in HIGH-Z 45 - 80 0 40 ns
26 tow | Data to Write Time Overlap 200 125 ns
27 toH Data Hold from Write Time 0 0 ns
28 tow | Output Active from End of Write 15 5 ns
WRITE CYCLE: OE is Clock. €51 = ROMCSB = Vin. & "
twe
ADDRESS X A
- taw — ‘tRW —
OE }[ \
CE \ /
*Asﬂ P
WE ARRN /
sty -ty
DATA IN HIGH-Z DATA VALID
-t Oz ——— - oW~
DATA OUT HIGH—7
30A183-00
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DP50CM232 Dense-Pac Microsystems, Inc.

WRITE CYCLE 2: OF is fixed. T51 = ROMCSB = Vi 7/ "
twe
ADDRESS )( )(
taw tRw
foa——————— oy ——————
N\ /
CE \ /
[—-—tas . tpyp————— - oen— £ O —]
\
WE * \ i{
tow tDH
DATA IN = HIGH-Z DATA VALID —
twHz - QW ——— (12) (13
XXX
DATA OUT HIGH-Z QXY
NOTES:

1.

w

© 00N

11.
12.
13.

Stresses greater than those 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 other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
reliability.

. All voltages are with respect to Vss.
. This parameter is guaranteed and not 100% tested.
. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are referenced to the Von

or VoL.

. At any given temperature and voltage condition tHz (max.) is less than tiz (min.) both for a given device and from device to

device.

. A write occurs during the overlap (twp) of a low TS2 and low. A write begins at the latest transition among CS2 going low

and going low: A write end at the earliest transition among CS2 going high and going high, twp is measured from the beginning
of write to the end of write.

. tcw is measured from the later of CS2 going low to end of write.

. tas is measured from the address valid to the beginning of write.

. twr is measured from the end of write to the address change.

. If OE, WE are in the read mode during this period, the I/O pins are in the outputs Low-Z state. Inputs of opposite phase of

the output must not be applied because bus contention can occur.

If 2 goes low simultaneously with going low or after going low, the outputs remain high impedance state.
Dour is the same phase of the latest written data in this write cycle.

Dour is the read data of new address

30A183-00
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Dense-Pac Microsystems, Inc. DP50CM232

DATA RETENTION CHARACTERISTICS  (Ta = -20 to +70°C)
Symbol Parameter Min. Max Unit
VDR VCC for Data Retention 1.8 3.0 A
Ibr Data Retention Current 3.0 HA
tSDR Data Retention Set-Up Time 0 ns
trDR Recovery Time 5 ms

DATA RETENTION: CS Controlled.

DATA RETENTION MODE

S > Vee —0.2V

WAVEFORM KEY

\ / QR

Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HIGH or Don’t Care

30A183-00 7
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DP50CM232 Dense-Pac Microsystems, Inc.

ORDERING INFORMATION

DFP  S58CM232

PREFIX PART TYPE

SRAM/ROM COMBQ MEMORY
| DENSE—-PAC

MECHANICAL DRAWING
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Dense-Pac Microsystems, Inc.
7321 Lincoln Way @ Garden Grove , California 92841-1431
(714) 898-0007 (800) 642-4477 (Outside CA) @ FAX:(714) 897-1772 & htip//www.dense-pac.com
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