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BR46C15/BR46C16
2K x 8 High Speed CMOS
Electrically Erasable PROM

FEATURES
® 2048 x 8 Bit CMOS E2PROM

High Speed Read Access
— 55 ns
Bipolar PROM Socket
Compatibility
Electrically Reprogrammable
— Program Volitage:

108 - 205 V
Fast Byte Write: S ms
TTL Compatible Inputs and
Outputs
Static — No Clocks Required
Low Current Requirements
— 90mA max. Active
— 45mA max. Standby
— 110mA max. Programming
10 Year Data Retention
100% Factory Tested
Programmability
PROM Programmer Support
Available
Output Current Options:
—BR46C15; lOL = 6mA
—BR46C16; I, = 12mA

The BR46C15 is a 2K x 8 bit
CMOS electrically erasable pro-
grammable read only memory
(E2PROM) offering unprece-
dented data access speed. The
device is avallable in both
24-pin DIP and 28-pin SOIC
packages.

Through the application of revo-
lutionary design techniques this
versatile low power device is able
to provide data access times
competing with those of bipolar
PROMSs. Complete PROM com-
patibility is provided in both read
and standby modes allowing this
E2PROM to replace bipolar
PROMs in existing sockets. The
key user limitations of bipolar
PROM technology, such as one-
time programmability and high
power requirements, are over-
come by the BR46C15. In
addition to being an attractive
PROM replacement in existing
systems, the BR46C15 also opens
up a whole new domain of
design possibilities.

Unprecedented E2PROM appli-
cations are now possible since
this CMOS E2PROM combines
the advantages of bipolar access
speeds, low CMOS power needs
and nonvolatile data alterability.
Typical applications include high
speed process controllers, envi-
ronmentally adaptive robotics,
programmable character genera-
tors and user programmable
video display pattern generators.
ROHM high speed E2PROMs can
replace system combinations of
high speed static RAM and non-
volatile storage used in read
mostly environments.

In existing bipolar PROM applica-
tions the CMOS BR46C15 re-
duces active and standby power
requirements substantially. The
reprogrammable nature of
E2PROM technology provides the
ideal prototyping tool for PROM
applications and allows cost ef-
fective in-field code updates with-
out requiring the removal and
replacement of one time pro-
grammable PROMSs.

PIN CONFIGURATION PIN NAMES
BR46C15 R
BRA4GC16 ey Ag-Aro ADDRESS INPUTS
1/Qg=1/04 DATA INPUTS/QUTPUTS
-
"E %V‘” T3,.CS, €S;  CHIP SELECT INPUTS
MK ) s
As E E A0 VSS GROUND
~ [ cs
~ ] E3 csa
NCO]  pmuacrse [BNC
nc (5] BRI by
o [ cs:
o (i3] [ 1707
1100 (] [78] /0s
1o [} [ 10s
1102 (] IT5] 1/04
vss [I3] 13 1703

ROHM CORPORATION, 8 Whatney, Irvine, CA 92718 (714) 855-2131 FAX: 714-855-1669
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DEVICE OPERATION

Read

Data is read from the BR46C15 with
a bipolar PROM compatible read
cycle. This read cycle is initiated by
applying a low to CS;, a high to
CS, and a high to CS3. Data is
available within taa from the time
that the address inputs are valid or
tcg after the last chip select input is
asserted, whichever is later. When
any of the chip select control inputs
are not asserted, the 1/0 pins
remain in a high impedance state to
eliminate system bus contention.

Programming Mode

The BR46C15 uses a complemen-
tary cell technique to obtain high
speed data access. The complemen-
tary cells are programmed in a two
stage process. The first stage is a
chip reset cycle which brings both
halves of every cell in the memory
to a high level. This cycle com-
pletes in a maximum of 50ms. The
second stage is the write cycle dur-
ing which each byte is individually
addressed and written.

X
el oecdoen jr_—b
—— j

v |
' DECODER —Q AND
- ‘ i O BUFFERS

£ MIEMORY ARRAY
16 384 BITS

| i
L Y-MULTIPLEXER

DEMULTIPLEXER

RERERRE

1:00-1/0>
DATA INPUTS/QUTPUTS

Both of these cycles are performed
with CS, at Vpp (10.8V to 20.5V). This
ensures high data integrity when the
device is used in a 5V-only PROM
socket yet allows easy rewrites
when the device is placed in a
PROM programmer or supplied with
a high voltage signal.

Chip Reset Cycle

The chip reset cycle is executed by
applying Vpp to CS4 and a

high (Vi) to CS; (see Chip Reset
Cycle timing diagram). During the
chip reset cycle both halves of each
complementary cell in the memory
array are set to a logic one. Since a

MODE SELECTION

bit is read by comparing the voltage
difference between the two halves of
the cell through a differential ampli-
fier, any data read after a chip reset
cycle but before a write cycle to the
addressed location will be arbitrary
and invalid. Once the chip is reset,
the memory is ready to be written.

Byte Write Cycle

A byte may not be rewritten without
first resetting the chip. Initiaily, and
after each chip reset operation, ail
bits are in an indeterminate state
and are prepared for programming.
A byte write cycle is executed by
applying Vpp to C3, and a

low (V) to CS, while holding valid
address and data values constant
for a minimum twe specification (see
Byte Write Cycle timing diagram).
Since a high voitage supply is
required for data alteration the
device will operate as a read only
memory in a 5V-only environment.

Standby Mode

Power consumption is reduced by
50% when the device is deselected.
Applying a high to CS;, a low to
CS,, or a low to CSj puts the
device in standby mode. Power
consumption is further reduced in a
CMQOS environment with the
address inputs held at V¢ or Vss.

CS, CS; CS, Mode I/0 Pins
VtL Vin Vi Read DOUT
<6V Vi X Standby High Z
Vin X X Standby High Z
<6V X Vi Standby High Z

Vep Vi X Byte Write Oin
Vpp Vin X Chip Reset High Z
2
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BR46C15/BR46C16

Endurance

The BR46C15 is designed for appli-
cations requiring up to 100 write

PROGRAMMER SUPPORT

Many PROM and EPROM pro-
grammer manufacturers are sup-

cycles per byte. Contact ROHM for
special screening to higher levels of
endurance.

porting the BR46C15. Please contact
ROHM for an up-to-date list of quali-
fied programmers.

ABSOLUTE MAXIMUM RATINGS'

Temperature Under Bias
Storage Temperature . . ..

Voltage on any Pin with Respect to

Ground (Ex?gt C3)% .
1 Pin with Respect to Ground . .. .. ..

Voltage on
D.C. Output Current

DC OPERATING CHARACTERISTICS

Supply Voltage . .................. .. ... . ... . ..

-65°C to +125°C
-65°C to +125°C
-1.0Vto +7.0V

-1.0Vto (Vgc + 0.5V)

-1.0Vto + 205V
-70mA

Ta = 0°C to 70°C, Vcc = 5V £ 10% for standard (‘XLS') versions, Vce = 5V t 5% for /V5 versions.

Limits
Symbol Parameter Min. Max. Units Test Conditions
Vi Input Low Voltage -05 0.8 \
Vin Input High Voitage 2.0 Vee ~ 0.5 \"
- Voo Output Low Voltage 0.45 v loL = 6MA; Ve = 45V
Vor Output High Voitage 24 \" low = -2mMA; Ve = 45V
2 Input Clamp Voitage -1.0 \ Iy = -18mMA; Ve = 4.5V
‘Vpp Program Voitage on CS, 10.8 20.5 \
lsc Output Short Circuit Current3 ~70 mA Vour = OV: V¢ = 5.5V
Ipe Vpp Supply Current 1.5 mA WRITE or RESET modes
I Input Leakage Current — High 10 uA ViN = Vee = 5.5V
I Input Leakage Current — Low -10 uA Vin = OV: Ve = 5.5V
o Output Leakage Current =10 nA STANDBY mode: Ve = 5.5V:
VOUT = 01to 5.5V
Icc Vcc Current — Active  Standard 90 mA | READ mode: tac = min.
lsg Ve Current — Standby 45 mA STANDBY mode
ISBC VCC Current — CMOS Standby 35 mA c—-s‘ = Vcc -0.2v: CSQ. ng = 0.2V,
Vin = 0.2V or = Vee - 0.2V
CAPACITANCE
Ta = +25°C. f = 1.0 MHz, V¢ = 5V
Limits
Symbol Parameter Min. Max. Units Test Conditions
Cio Input/Output Capacitance 10 pF STANDBY mode; V| = 2V
Cin Input Capacitance 10 pF Vin = 2V
Notes:

1. Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not imphed.
Exposure to absolute maximum rating conditions for extended periods may aifect device rehability.

2. This product includes circuitry specifically designed for the protection of its internal devices from damaging effects of excessive static charge.
Nonetheless. it 1s suggested that conventional precautions be taken to avoid applying any voitages higher than the rated maxima

3 During igc measurement. only one output at a ime should be grounded. Permanent damage may otherwise resuit.

4 typs defined as the mimmum time required after a write puise before initiating a data read cycle. This parameter 1s measured from the ime at which the
faling edge of C3. reaches 5 5V untit a valid read cycie 1s Iniated 1f a read cycie s intiated earlier than the MINIMUM Ly the output data may be nvaid
Subsequent write cycles may be imitiated immediately without delaying for t g

3
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BR46C15/BR46C16

AC CHARACTERISTICS

Read Cycle — See Figures 1 and 2.
Ta = 0°C to +70°C, Ve = 5V t 10% for standard ('XLS') versions, Voc = 5V £ 5% for /V5 versions.

b

lfUOQ

2
———{OEVICE —
INPUTS ——— UNDER p——
uTs s ouTPUTS |
31 KO = 30pF
r— ) <
Input Srgnal Amplitude 0V to 3V
Input Rise and Fall Times 5ns from 1V to 2V
Frequency 1 MHZz
Timing Reference Value 15V

Figure 1. AC Test Conditions

BR46C15-55 BR46C15-60 BR46C15-70 BR46C15-85
BR46C16-55 BR46C16-60 BR46C16-70 BR46C16-85
Limits Limits Limits Limits
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Units
tac Read Cycle Time 55 60 70 85 ns
tAA Address Access Time 55 60 70 85 ns
tcs CS,. CS; or CS, Access Time 35 40 40 45 ns
ez Chip Enable to Qutput Low Z S 5 5 5 ns
thz Chip Disable to Output High Z 0 35 0 40 0 40 0 45 ns
tom Output Hold from Address Change 10 10 10 10 ns
Vee

o T XX X

1 Og-1 O7

(DATA OUT) 0

(94 r—h.g

CS:

(& =—tin

CSy

Figure 2. Read Cycle
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“nHm BR46C15/BR46C16

Ehip Reset and Byte Write Cycles — See Figures 3 and 4.
All Versions: Ta = +20°C to +30°C, Ve = 5V = 5%

BR46C15/BR46C16
LIMITS
Symbol Parameter Min. Max. Units
lap Reset Puise Width 50 ms
twe Write Pulse Width 5 ms
tsc CS, Setup Time 0 ns
the CS, Hold Time 0 ns
twr Write Recovery Time4 10 us
tas Address Setup Time 0 ns
tan Address Hoid Time 500 ns
tos Data Setup Time 0 ns
toH Data Hold Time 0 ns
B0 e P X

¥

faa ——and

DEOOOONNNONE ('xxx((x:(f ‘.x(' luu. LAl
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HIP R T AT, —.{
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Figure 3. Chip Reset Cycle
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ROHM BR46C15/BR46C16
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Figure 4. Byte Write Cycle
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~ nn"m BR46C15/BR46C16

ORDERING INFORMATION

; | Read | Programming Operating Supply
Part Number Access Time = Temperature Range ;| Temperature Range Variation
(ns) i (°C) j (°C) v)
BRS46C15+-55 55 ' i
BRS46C15*-60 ! 60 i
BRS46CIS*70 20 0-70 20-30 45-55
BRS46C15%85 | 85
BRS46C15*.55/V5 | 55
BRS46C15*-60V5 | 60
BRS46C15*.70/V5 70 0-70 20-30 4.75-5.25
BRS46C15*-85/V5 85
* = for SOIC package type or None for plastic DIP,
Part Numbers: BR 46C15 [
! 1 1
Prefix Part Type Package Type:

F for SOIC package
None for plastic DIP
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ROHM Corporation reserves the right to make changes to the products contained in this publication in order to
improve design, performance or reliabiiity. ROHM Corporation assumes no responsibility for the use of any circuits
described herein, conveys no License under any patent or other right, and makes no representation that the circuits
are free of patent infringement, Charts and schedules contained herein reflect representative operating parameters,
and may vary depending upon a user's specific application. While the information in this publication has been
carefully checked, ROHM Corporation shall not be liable for any damages arising as a result of any error or
omission.

ROHM Corporation does not recommend the use of any of its parts in Life support applications where the failure
or malfunction of the product can reasonably be expected to cause faflure of the life support system or to
significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless
ROHM Corporation receives written assurances, to its satisfaction, that: (a) the risk of injury or damage has been
minimized; (b) the user assumes all such risks; and (c) potential liability of ROHM Corporation is adequately
protected under the circumstances.

Copyright 1989 ROHM Corporation

Reproduction in whole or in part, without the prior written consent of ROHM Corporation Is prohibited.
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