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Description 0
The . PB406 and .PB426 are high-speed, electrically pro-
grammable, fully decoded 4096-bit TTL read-only memo-
ries. On-chip address decoding, two chip-enable inputs
and open-collector/three-state outputs allow easy expan-
sion of memory capacity. The . PB406 and u.PB426 are
fabricated with logic level zero (low); logic level one (high)
can be electrically programmed into the selected bit loca-
tions. The same address inputs are used for both
programming and reading.

Features

1024 word x 4 bit organization (fully decoded)

TTL interface

Fast Read Access Time: 50 ns max. (uPB406-2,

1PB426-2)

Power consumption: 500 mW typ.

Two Chip Select inputs for memory expansion

Open-coliector output (.PB406) -

Three-state outputs (PB426).-

Ceramic and plastic 18-lead dual in-line packages

Fast programming time: 200 us/bit typ.

Compatible with: 7642/7643, 6352/6353 types and

equivalent devices (as a ROM)

0 A.LM. (Avalanche Induced Migration), Shorted-junction
technology
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Pin Configuration

Pin Names
AA, Address Inputs
0,-0, Data Outputs
C§,,Cs, Chip Selects
Ve Powér (+5V) )
GND Ground—
Operation

Programming

A logic one can be permanently programmed into a
selected bit iocation by using a programmer. First, the
desired word is selected by the ten address inputs in TTL
levels. Either or both of the two chip select inputs must be
at alogic one (high). Secondly, a train of high-current
programming pulses is applied to the desired output. After
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the sensed voltage indicates that the selected bit is in the
logic one state, an additional pulse train is applied, then
stopped.

Reading

To read the memory, both of the two chip select inputs
should be held at logic zero (low). The outputs then corre-
spond to the data programmed in the selected words.
When either or both of the two chip select inputs are at
logic one (high), all the outputs will be high (floating).
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Word Decoder
Address Buffer Ag:fr:e srs S‘:’I‘;‘:’:t
A, A, A, A, A, A, A, A, A, A, cs, <C§,
Absolute Maximum Ratings*
T.=25°C
Operating Temperature —-25°Cto+75°C
Storage Temperature -~65°C to +150°C

All Output Voltages —0.5to +5.5 Volts

—0.5to +5.5 Volts
—0.5to +7.0 Voits

All Input Voltages

Supply Voltage V.

Output Currents 50 mA

*COMMENT: Exposing the device to stresses above those
listed in Absolute Maximum Ratings could cause perma-
nent damage. The device is not meant to be operated
under conditions outside the limits described in the opera-
tional sections of this specification. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.
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uPB406/426

DC Characteristics
T, = 0°C to +75°C, V.. = 4.50V to 5.50V

Limits

Unit Test Conditions
Min. Typ. Max.

Input High Voltage Vi 20 v
input Low Voltage Vo 08 V
Input High Current b 40 uh V,=55V,Vc =55V
Input Low Current ~L 05 mA V =04V,V, =55V
Output Low Voltage Voo 045 V L=186mA, V.. = 4.5V
Output Leakage Current ey 40 uh V, = 5.8V,V.. = 5.5V
Output Leakage Current L., 40  uA V.= 0.4V, V. = 55V
Input Clamp Voitage -V 13 V I, = —18mA, V.. = 4.5V
Power Supply Current ke 100 150 mA  AliInputs Grounded
Output High Voltage® Vou 2.4 v L=-24mA
gu‘"r'r’."'::pm" Creult ke 15 60 mA V=0V

NOTE:

@ Appiicable to . PB426 only.

Capacitance

Ty, = 26°C, ¢t = 1 MHz, V. = 8.0V, V,, = 2.8V

[~ stics ¥ Min. Max. Unit

Input Capacitance Cw 8 pF
Output Capachitance Cour 10 pF

AC Characteristics
T.=0°Cto +75°C, V.. = 4.50V to 5.50V

Programming Specification

You must rigorously observe this specification in order to
program the uPB406 and .PB426 correctly. NEC will not
accept responsibility for any device found to be defective if
it was not programmed according to this specification.

A typical programming operation is performed by sensing,
programming, and sensing again to find out if the word to
be programmed has reached the desired state. Either or
both of the two chip enable inputs must be at a logic one
(high).

Sensing is accomplished by forcing a 20 mA current into
the selected location via the output. The sense measure-
ment ensures that the voltage required to force this 20 mA
current is less than the reference voltage. If this condition is
satisfied, then that bit location is in the logic one (high)
state.

Programming is accomplished by forcing a 200 mA current
into the selected bit via the output. The current pulse is
applied for 7.5 us and then the location is sensed before a
second programming current pulse is applied. This process
continues until the selected bit is altered to the one state.
You can tell that a bit is programmed when two successive
sense readings, 10 us apart with no intervening program-
ming pulse, pass the limit. When this condition has been
met, four additional pulses are applied, and the sense cur-
rent is terminated.

P A PBA06.1 RPBAE-2 Characteristic Limit Unit  Notes
uPB426 .PB426-1 .PB426-2 Tost Ambient Yemperature 25+ 5 ot
P, bol Unit
arameter Symbo Min. Max. Min. Max. Min. Max. Conditions p pulse
%ddrnt Access | 70 60 50 ns Amplitude 200+ 5% mA
me Clamp voltage 28+ 0% — 2% v
Chip Select Ra te (both in ri
t 45 40 30 ns [eReRoXO) mp rate (both in rise
Access Time ° and In fall) 70 max. Vis
Chip Select Pulse width 7.5+ 5% V pol
Disable Time tocs 45 40 0 ne ulsew 5+ ue ::M'; ‘I’o';z
Duty cycle 70% min.
Vee Sense current
Amplitude 20+ 0.5 mA
Clamp voltage 28+ 0% — 2% v
Ramp rate 70 max. Vius 15V point/
15012 load.
3000 Sense current interruption
R before and after address
t change 10 min. us
Programming V.. 5.0+ 5% - 0% v
Maximum sensed voltage
for programmed one 7.0= 041 v
— 04 (OUT)
[} Delay from trailing edge of
' programming pulse before
.L sensing output voltage 0.7 min. us
30 pF 6000
T
| Rz
|
i Addmonal Pulse Train .- 28V Clamp

Figure 1

Notes:

@ Output Load: See Figure 1.

@ Input Waveform: 0.0V for iow ievel and 3.0V for high level, less than 10
ns for both rise and fall times.

@ Measurement References: 1.5V for both inputs and outputs.

@ C, in Figure 1includes jig and probe stray capacitances.

—----200 mA Program Pulse
—— ----100 mA Point
&W = 20 mA Sensing (Before P)
TXXC~7.0V Ret.
0.7 us

0 us \\ ~ .
=-10 us \ 20 mA Sensing {After P)

MIN. \GND

Output Voltage Sensing

Figure 2 - Typical Output Voltage Waveform
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Package Outlines
«PB406/426C PLASTIC

«PB406/426D CERDIP

uPB406/426

fs K -
[
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Plastic Cerdip

Item Millimeters inches Item Millimeters Inches
A 23.2 Max. 0.91 Max. A 23.2 Max. 0.91 Max.
B 1.44 0.055 B 1.44 0.055
[+ 2.54 0.1 [ 2.54 0.1
D 0.45 0.02 D 0.45 0.02
E 20.32 0.8 E 20.32 0.8
F 1.2 0.06 F 1.2 0.06
G 2.5 Min. 0.1 Min. G 2.5 Min. 0.1 Min.
H 0.5 Min. 0.02 Min. H 0.5 Min. 0.02 Min.
| 4.6 Max. 0.18 Max. | 4.6 Max. 0.18 Max.
J 5.1 Max, 0.2 Max. J 5.1 Max. 0.2 Max.
K 7.62 0.3 K 7.62 0.3
L 6.7 0.26 L 6.7 0.26
M 0.25 0.01 M 0.25 0.01

Qualified Programming Equipment
Approved Personality

Manufacturer Model No. Modul Socket Ad s

Data I/0

issaquah, WA 5,7,9 17,19 918-1555 715-1305-5

Minato Electronics

Tokyo, Japan 1802 uPB4AXX SA-18/B426

Takeda Riken

Tokyo, Japan TR-429 B PZ 3834 WZ3256-78

Tokyo Data

Tokyo, Japan PECKER-O UN-711F AD-7115

406/426DS-REV1-1-82-CAT



NEC 1PD42518160, 4218160

Fast Page Mode Read Modify Write Cycle

tRase trp

RAS Vin- \ ; %
Vie-
trAwc
tt_cjl’. treo . teas tcp tcas tee teas feen
UCAS Vi- Y \ / \ /
ToAs Vi- _/ \ 4N /-
tRao traL
tasa| ltean  [tasd  [toan tasg| | tean tasc| |toan
Py i ey e ] —
Vin-
Address Vi
tow
tRwL
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—= Vmu- \
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toEn

A VH-

CE Vie- \ ;S A\
U0 Vou- el HZ
LI/O Vo-

tos toH
U WO V- VVVV
LWO V- n"“’

Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.

B L4e?525 0091571 193 M
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NEC 1PD42518160, 4218160

Fast Page Mode Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

uio

L1/O
U o

L1/O

Vin-
Vi

Vin-
Vi-
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Vi-
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Vi
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Viu-
Vi

Vin-
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......... in
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Remarks 1. In the fast page mode, read, write and read modify write cycles are available for each of the
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consecutive CAS cycles within the same RAS cycle.
2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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NEC uPD42518160, 4218160

CAS Before RAS Self Refresh Cycle (Only for the uPD42518160)

trass | e trps

ViH- \

RAS N f N
Vi- X tcap
e |

teHs tcen

~A
~

tcsr

s v X ., L7 N\

Remark Address, WE, OE: Don'tcare L /O, U VO: Hi-Z

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS only refresh (both distributed and burst), the following cautions must be observed.

(1) Norma! Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh as follows just before and after setting CAS before RAS self refresh.
#PD42518160: 1,024 times within a 16 ms interval

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh as follows just before and after setting CAS before RAS self refresh.
pPD42818160: 1,024 times within a 16 ms interval

{3) If trass miny is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.

If 10 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
And refresh cycles as follows should be met.

uPD42518160: 1,024 times within a 128 ms interval

For details, please refer to How to use DRAM User’s Manual.

B Lu2?525 0091573 Thk 1N 765



NEC uPD42518160, 4218160

766

CAS Before RAS Refresh Cycle

L trc tre
trAS tre tras R trr
Sae Vm— / \ X
RAS Vie- K 11 SR 7 \____
tore
{csr {cHR tarc tosr teHr tRPG tcen
UCAS Vh- / Y\ !‘\ /l N
LCAS Vi- ] Z \ 1/ N
Remark Address, WE, OE: Dontcare L I/O, U I/O: Hi-Z
RAS Only Refresh Cycle
trc tre
) tras f tep tras . ter
— Vm- Y R .
RAS y,_ N 2| N J N
terp
[
tcae tarc 1 teen
UCAS V- f k X ' X
LCAS Vi-
tasr tRAH tasr traH

paress = XK ron JOCKXOOXKN__ e JOOOKKXXX

Remark WE, OE: Don'tcare L VO, U I/O: Hi-Z
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NEC uPD42518160, 4218160

Hidden Refresh Cycle (Read)

R tre
tass 1. tap tras tar
e N 7N ;i
fere treD trsH tonn teen .
UgAS V- /FlH \ ) 1 1"\
LCAS Vi~ X F
| tRaD traL
t_nfn. M tasc toan
Address x::‘: ZXX>§ Row J}Oﬂ‘ Col. :
| trcs twrr
we ws [L/M111) AARRARRRRRRRANY
toes R
— toea
= - NN\ 777777777777
) b t::c | Jorr,,
DI Vot e TE T | G WU 1 S—
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