2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023

FEATURES:
» Organized as 256K x8 ROM + 32K x8 SRAM
» ROM/RAM combo on a monolithic chip

» Equavalent ComboMemory (Flash + SRAM):
product for code development and pre-production

» Wide Operating Voltage Range: 2.7-3.3V

e Chip Access Time
— 2.7V Operation: 500 ns (Max.)

Data Sheet

» Low Power Dissipation:

— Standby
3.0V Operation: 3 uW (Typical)
— Operating
3.0V Operation: 10 mW (Typical)
» Fully Static Operation
— No clock or refresh required

» Three state Outputs

» Packages Available

— 32-Pin TSOP (8mm x 13.4mm)
— 32-Pin TSOP (8mm x 14mm)

PRODUCT DESCRIPTION

The SST30VR023 is a ROM/RAM combo chip consist-
ing of 2 Mbit Read Only Memory organized as 256
KBytes and a 256 Kbit Static Random Access Memory
organized as 32 KBytes.

The device is fabricated using SST’'s advanced CMOS
low power processing technology.

The SST30VR023 has an outputenable input for precise
control of the data outputs. It also has two separate chip
enable inputs for selection of either ROM or RAM and for
minimizing current drain during power-down mode.

The SST30VRO023 is particularly well suited for use with
low voltage supplies (2.7-3.3V) such as pagers, organiz-
ers and other handheld applications.
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023
Data Sheet
AllC—1 32 [—J OE#
A2 O 31 —3A10
A8 —3 30 F——1ROMCS#
A3 — 4 29 —1DQ7
Al4—]5 28 1 DQ6
Al7TC— 6 Standard Pinout 27 D05
RAMCS# —— 7 X 26 —1DQ4
Vpp C— 8 Top View 25 —10Q3
WE# ]9 . 24 V.
A16 — 10 Die Up peY m— Dcsgsz
A5 —]11 22 —DQ1
Al2 —] 12 21 —3DQo
A7 ] 13 20 —A0
A6 —] 14 19 —3A1L
As — 15 18 —1A2
AMC—16 17 —1A3
380 ILL F01.0
Ficure 1: PIN ASSIGNMENTS

TasLE 1: PN DEscRIPTION

Symbol Pin Name

Awms-Ao Address Inputs, Avs = A17 for ROM, A14 for RAM
WE# Write Enable Input

OE# Output Enable

RAMCS# RAM Enable Input

ROMCS# ROM Enable Input

DQ7-DQo Data Inputs/Outputs

Vbp Power Supply

Vss Ground

380 PGM T1.1

Absolute Maximum Stress Ratings  (Applied conditions greater than those listed under “Absolute Maximum Stress
Ratings” may cause permanent damage to the device. Thisis a stress rating only and functional operation of the device
atthese conditions or conditions greater than those defined in the operational sections of this data sheetis notimplied.
Exposure to absolute maximum stress rating conditions may affect device reliability.)

Voltage on ANy PiN REIALVE 10 VSS . ... -0.5V to Vpp+ 0.5V
Voltage on Vpp SUPPIY REIALIVE 10 WSS ...t -0.5t0 4.0V
P OWET DISSIPALION ...ttt ettt e ettt ettt et e e e aaaa e e e e e e e s e e e e e s aaebaabeebeee s e e e ee s e e e e nnnbbnbbebesbseeeeeeas 1.0W
STOrage TEMPEIALUIE ...ttt ettt e e e e et e et e et ba b e o e e e e e e e eeeeeasbebb e e e e eeeaeeeeeensbnnnbnnnnnnns -65°C to +150°C
(@01 11T o I =T 4 0TS =10 = SRR -40°C to +85°C
Soldering Temperature (10 SECONAS LEAA ONIY) ....ueeiiiiiiiiiiiiiiieee e e e e e e e e e s e s s s e e e e e e e ereeeees 260°C
OPERATING RANGE AC ConDITIONS OF TEST

Range Ambient Temp V bD Input Pulse Level ..............cceee 0-Vpp

Commercial | 0°Cto+70°C 2.7-3.3V Input & Output Timing

Extended -20 °C to +70 °C 2.7-3.3V Reference Levels.................. Vpp/2

Industrial -40 °C to +85 °C 2.7-3.3V Input Rise/Fall Time .................... 5ns

Output Load .........eevveeeeeeeiennnnnnnn. CL=100 pF
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023
Data Sheet
TABLE 2: RECOMMENDED DC OPERATING CONDITIONS
Symbol Parameter Min Max Units
Vbp Supply Voltage 2.7 3.3 \%
Vss Ground 0 0 Vv
VIH Input High Voltage 2.4 Vpp+0.5 \%
ViL Input Low Voltage -0.3 0.3 \%
380 PGM T2.0
TaBLE 3: DC OPERATING CHARACTERISTICS
Vpp = 3.0£0.3V
Symbol | Parameter Min Max |Units Test Conditions
ILi Input Leakage Current -1 1 MA | VIN=Vss to Vbp
ILo Output Leakage Current -1 1 HA | ROMCS# = RAMCS# = Vi or OE# = V|y or
WE# = V|, Vijo = Vss to Vpp
Ipp1 ROM Operating 40+1.1(f) mA ROMCSH# = V), RAMCS# = Vi1, ViIN=ViH Or VL
Supply Current lyo = Opens
Ibp2 RAM Operating 2.5+1(f)] mA | ROMCS# = V4, RAMCS# = V|, lio = Opens
Supply Current
Ise Standby Vpp Current 10 MA ROMCS# > Vpp-0.2V
ViN 2 Vpp-0.2V or VN £0.2V
VoL Output Low Voltage 0.4 \% lo.=1.0 mA
VoH Output High Voltage 2.2 \% lon =-0.5 mA
Note: f = frequency of operation (MHz) = 1/cycle time 380 PGM T3.1
TaBLE 4: CaraciTAancE (Ta = 25 °C, f=1 Mhz)
Parameter Description Test Condition Maximum
Cio I/O Capacitance Vijo =0V 8 pF
CiN Input Capacitance ViN =0V 6 pF
380 PGM T4.0
VIHT Jr JF
INPUT V|IT«——  REFERENCE POINTS —>VOT OUTPUT
VLT I JF

AC testinputs are driven at VinT (0.9 Vpp) for alogic “1” and Vit (0.1 Vpp) for a logic “0". Measurement reference points
for inputs and outputs are Vit (0.5 Vpp) and Vot (0.5 Vbp). Inputs rise and fall times (10% <> 90%) are <5 ns.

380 ILL F08.0

Ficure 2: AC INPUT/OuTPUT REFERENCE WAVEFORMS
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023
Data Sheet
TO TESTER
TO DUT O o/ O
CL
380 ILL F09.0
Ficure 3: A TesT Loab ExampLE
AC CHARACTERISTICS
I. ROM Operation
TasLE 5: Reap CycLE TiMING PARAMETERS Vpp=3.0V £ 0.3
Symbol Parameter Min Max Unit
Tre Read Cycle Time 500 ns
Taa Address Access Time 500 ns
Tco Chip Select to Output 500 ns
Toe Output Enable to Valid Output 250 ns
Tiz Chip Select to Low-Z Output 25 ns
ToLz Output Enable to Low-Z Output 25 ns
THz Chip Disable to High-Z Output 30 ns
ToHz Output Disable to High-Z Output 30 ns
ToH Output Hold from Address Change 15 ns
380 PGM T5.0
- TrRC >
Address
- TAA
<+— TOH——
Data Out Previous Data Valid Data Valid

Ficure 4: ROM REeADp CvcLE TimING DiaGRAM (ADDRESs CONTROLLED) (ROMCS# = OE# = V|L)

380 ILL F02.0
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2 Megabit ROM + 256 Kilobit SRAM

ROM/RAM Combo

SST30VR023
Data Sheet
- TAA > <« THZ(1,2) —
romess \UTLLLNIN, ' ! /1171707
< TL7(2) —> e—— | TOHZ(1)—/
EANANNA NN RN i — /7177777717

Data Out

High-Z

XXXX

Data Valid

380 ILL F03.0

Notes: 1. Tz and Tonz are defined as the time at which the outputs achieve the open circuit condition
and are referenced to the Vo or Vo
2. Atany given temperature and voltage condition Tyz(max) is less than T| z(min) both for a given

device and from device to device.

Ficure 5: ROM REeabp CvcLe TimiNg Diagram (ROMCS# or OE# CONTROLLED)

[I. SRAM Operation (ROMCS# = VIH)

TaBLE 6: REaD CvycLE TimING PARAMETERS Vpp=3.0 V + 0.3

Symbol Parameter Min Max Unit

Tre Read Cycle Time 500 ns
TaA Address Access Time 500 ns
Tco Chip Select to Output 500 ns
Toe Output Enable to Valid Output 25 ns
Tiz Chip Select to Low-Z Output 25 ns
THz Chip Disable to High-Z Output 30 ns
ToHz Output Disable to High-Z Output 30 ns
ToH Output Hold from Address Change 15 ns

380 PGM T6.0
TaBLE 7: WRITE CvcLE TiMING PARAMETERS Vpp=3.0 V £ 0.3

Symbol Parameter Min Max Unit

Twc Write Cycle Time 500 ns
Tew Chip Select to End-of-Write 365 ns
Taw Address Valid to End-of-Write 375 ns
Tas Address Set-up Time 0 ns
Twp Write Pulse Width 375 ns
Twr Write Recovery Time 0 ns
TwHz Write to Output High-Z 80 ns
Tow Data to Write Time Overlap 200 ns
ToH Data Hold from Write Time 0 ns
Tow End Write to Output Low-Z 15 ns

380 PGM T7.0
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VRO023
Data Sheet
< TRC >
Address
- TaA >
<+— TOH—
Data Out Previous Data Valid Data Valid
380 ILL F04.0

Ficure 6: SRAM REeaD CycLE TimiNg DiagraM (ADDRESS ConTROLLED) (OE# or RAMCS# = V), WE# = V|R)

- TRC >

Address

TOHZ(1) [ >

28 A\ANMAANNNNNN [N/

Thz|[1.2) —
- Tco >
Rames® AN AN NN [N /A
~— TLz(2) — ~—»{ToH
High-Z
Data Out XXXX Data Valid XXX —
Notes: 1. Tz and Tonz are defined as the time at which the outputs achieve the open circuit condition 3801LLF050
and are referenced to the Vo or Vo .
2. Atany given temperature and voltage condition Tyz(max) is less than T|_z(min) both for a given
device and from device to device.
3. WE# is high for Read cycle.
4. Address valid prior to coincidence with RAMCS# transition low.
Ficure 7: SRAM READ CycLE TiMING DiacrAM (OE# oR RAMCS# CONTROLLED)
© 2000 Silicon Storage Technology, Inc. 380-04 2/00
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VRO023
Data Sheet
< Twc >
Address
< Taw > —> TWR(4)

%8¢ ANANANNAANNN

-~ TCW(Z) B ——_—

(L[]

raMEsE A\ L AN

(L[]

TAs(3) = > ~ Twp@) — - > TOH
WE# A\
<~— Tbw > >| TDH
Data In High-Z Data Valid
TwHz@E) [ Tow|[™ > @) ®
pata out. XXX XXX

380 ILL F06.0

Notes: 1. A write occurs during the overlap (Tyyp) of a low RAMCS# and low WE#. A write begins at the latest transition among
RAMCS# going low and WE# going low: A write end at the earliest transition among RAMCS# going high and WE# going high,
Twp is measured from the beginning of write to the end of write.

Tas is measured from the address valid to the beginning

EIESEARN

Tcw is measured from the later of RAMCS# going low to the end of write.

of write.

. TwR is measured from the end of write to the address change.
. If RAMCS#, 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.

. Doyt is the read data of new address
. ROMCS# =V|y

© 0 N O

Ficure 8: SRAM WRriTE CycLE TiMING Diagram (OE# CLock)

. If RAMCS# goes low simultaneously with WE# going low or after WE# going low, the outputs remain high impedance state.
. Doyt is the same phase of the latest written data in this write cycle.
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023

Data Sheet

Address

< TAW -

~— Tow@ ———
RaMEsE A\ \\ L\ AN N\

TWR(4)

[L/[//]]

TAS(3) | g - TWP(1) T "|ToH
s W
| l«—— Tpw > >| TpH
Datain High-Z Data Valid
TwHZ(s) [+ Tow [~ g
High-Z (6) (0 &

pata out XXX XXX XX XXXX XXX

380 ILL FO7.0

Notes: 1. A write occurs during the overlap (Tyyp) of a low RAMCS# and low WE#. A write begins at the latest transition among
RAMCS# going low and WE# going low: A write end at the earliest transition among RAMCS# going high and WE# going high,

Twp is measured from the beginning of write to the end of write.
. Tcw is measured from the later of RAMCS# going low to the 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.

a b~ wWwN

. If RAMCS#, 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.

. Doyt is the same phase of the latest written data in this write cycle.
. Doyt is the read data of new address
. ROMCS#=V|

© 0 N O

Ficure 9: SRAM WRITE CycLE TiMING DiagrRaM (OE# FIXED)

. If RAMCS# goes low simultaneously with WE# going low or after WE# going low, the outputs remain high impedance state.
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023
Data Sheet
TaBLE 8: FuNcTiONAL DESCRIPTION/TRUTH TABLE
Address Inputs ROMCS# RAMCS# WE# OE# DQ 7-DQo
X H H X X 4 Standby
Al17-A0 L H X H z Output Floating
Al7-A0 L H X L Dout ROM Read
Only A14-A0 are valid * H L H H z Output Floating
Only A14-A0 are valid * H L H L Dout RAM Read
Only A14-A0 are valid * H L L H Din RAM Write
* A17-A15 must be fixed to “L” or “H” 380 PGM T9.2
Note: (1) It is forbidden that ROMCS# pin and RAMCS# pin will be “0” at the same time.
(2) X means Don't Care.
380-04 2/00
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo
SST30VR023

Data Sheet

Device Speed Suffixl  Suffix2
SST30VR023 - XXX - X - XX - RXXXX

C-Spec Number

Package Modifier
H = 32 pins
Numeric = Die modifier

Package Type
W = TSOP (die up) 8mm x 14mm
K = TSOP (die up) 8mm x 13.4mm
U = Die only

Temperature Range
C = Commercial = 0° to 70°C
E = Extended = -20° to 70°C
| = Industrial = -40° to 85°C

Read Access Speed
500 =500 ns

Density
023 = 2 Mbit ROM + 256 Kbit SRAM

Voltage Range
V =2.7-3.3V

Device Family
30 = ROM/RAM Combo

SST30VR023 Valid combinations

SST30VR023-500-C-WH SST30VR023-500-C-KH SST30VR023-500-C-U1l
SST30VR023-500-E-WH SST30VR023-500-E-KH
SST30VR023-500-1-WH SST30VR023-500-I-KH

Example: Valid combinations are those products in mass production or will be in mass production. Consult your SST sales
representative to confirm availability of valid combinations and to determine availability of new combinations.

© 2000 Silicon Storage Technology, Inc. 10 380-04 2/00
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo

SST30VR023

Data Sheet
PACKAGING DIAGRAMS

ALTERNATE
PIN#1 ' |NDICATOR
|

i 1
(1 M1
(1 O M1
(1 M1
(1 M1
Tl M1
Tl M1
[y T 7.90
IZ[) T 830t
Tl M1
Tl M1
Tl M1
Tl M1
Tl M1
Tl M1
Tl M1

| 11.70 |

11.90 |

[ \

N AW
0.70
_>‘ “—m 13.20

[ 13.60 |

\
-

.50
BSC

o[
~fo

I

4
T
oo
Sl

32.TSOP-KH-ILL.4

Note: 1. Complies with JEDEC publication 95 MO-142 BA dimensions (except as noted), although some dimensions may be more stringent.
T = JEDEC max is 8.1; SST max is less stringent
2. All linear dimensions are in millimeters (min/max).
3. Coplanarity: 0.1 (+.05) mm.

32-PiN THIN SMALL OUTLINE PAckaGe (TSOP) 8um x 13.4Mmm

SST Packace Cobpe: KH

© 2000 Silicon Storage Technology, Inc.
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2 Megabit ROM + 256 Kilobit SRAM ROM/RAM Combo
SST30VR023

Data Sheet

o
o
5

PIN # 1 IDENTIFIER

N\ J T -E s
O

al
_d
T

N
Ry}
o

.O|.o
ol
Gla

12.50
12.30

A
y

__ HHAAAAAAARARRARR
B | uf ] | ] i e i
]

By

S
o

‘

~( 8%
) 14.20
13.80 I
Note: 1. Complies with JEDEC publication 95 MO-142 BA dimensions, although some dimensions may be more stringent.
2. All linear dimensions are in millimeters (min/max). 32.TSOP-WH-ILL.3

3. Coplanarity: 0.1 (+.05) mm.

32-PiN THIN SmALL OuTLINE Packace (TSOP) 8mm x 14mm
SST Packace Cobpe: WH
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