HN48O16P

2048-word X 8-bit Electrically Erasable and Programmable ROM

This device operates from a single power supply and features fast
single address location pregramming. All the words are erased by one
TTL level pulse. Erasing the bit pattern and programming new
pattern can be made within 42 seconds.

B FEATURES
e Single Power Supply ...... +5V +5%
e Simple Programming...... Program voltage: +25V D.C.
Program with one 20ms pulse.
@ Electrically Erasing ....... Erase Voltage: +25V D.C.
Erase all words with one 200ms pulse.
e FullySBtic. .. ... ... e No clocks required. S
@ Inputs and Outputs TTL compative during read, program and
erase mode. B PIN. ARRANGEMENT
® Fully Decoded .......... On-Chip Address Decode.
® AccessTime ............ 350ns Max. A [T_ o E Ve
e Low Power Dissipation . ... 300mW Max. " E ’;—7] "
e Three State Output....... OR-Tie Capability N E :‘ i
@ Pin-out Compatible with Intel 2716. ]
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Bl MODE SELECTION
Pins PGM 1o} Vee Vee Outputs
Mode (18) (20) (21) (24) (8~11,13~17)
Read Vie Vie +5 +5 Dout
Deselect Don't Care Vin +8 +.5 High Z
Program Pulsed Vi to Viu Vi +25 +5 Din
Program Verify ViL ViL +25 +5 Dout
Program Inhibit ViL Viu +25 +5 High Z
Erase Pulsed Vi to Vin Vie +25 +5 High Z
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B ABSOLUTE MAXIMUM RATINGS

HN48016P

Item Symbol Rating Unit
All Input and Output Voltage Viny Vour o —0.3 to Vec +0.3 or Ver +0.3 v
Vee Voltage Vee —0.3 to +7.0 v
Vee Voltage Ver —(0.3 1o =28 A
Operating Temperature Range Topr 0 to +70 b e
Storage Temperature Range Tos —55 to +125 'C
[l READ OPERATION
®DC AND OPERATING CHARACTERISTICS (Voc=5V £5%, Ver=Vcec£0.6V* Ta=0 to +70°C)
Parameter Symbol Test Condition min typ max Unit
Input Leakage Current Iu Vin=5.25V = e 10 ~A
Output Leakage Current Io Vour=5.25V = =i 10 rA
Vee Current Icc, CS=Viu/Vie = 32 50 mA
Vep Current Iepr Vep=5.85V = 4 z mA
I t Volt Vie =il —— 0.8 A
npu:
P grtage Viu 2.0 = 5 i
V Io,=1.6mA = = 0.4 v
Output Voltage e 2 =
Vou Ton=—100 #A 2.4 = & \'
* The tolerance of 0.6V allows the use of a driver circuit for switching the Vir supply pin from Vic in read to 25V for programming.
® AC CHARACTERISTICS (Vec=5V £5%, Vep=Vec£0.6V, Ta=0 to +70°C)
Parameter Symbol Test Condition min typ max Urit
Address to Output Delay tacc PGM=CS=Vi. = 200 350 ns
Chip Select to Output Delay tco PGM =V, = 70 150 ns
Chip Deselect to Output Float tor 0 40 100 ns
Address to Output Hold ton PGM =CS=Vi. 10 = o ns
® TEST CONDITION
Input pulse levels: 0.8V to 2.0V
Input rise and fall time: < 20ns
Output load: 1TTL Gate + 100 pF
Reference level for Measuring Timing: Inputs 1V and 1.8V
Outputs 0.8V and 2.0V
XK
Address
po—— {0} ——af
=4
tor
tco
] [ tacc’
Oupur R Data Out Valid High 2
® CAPACITANCE (Ta=25°C, f=1MHz)
Parameter Symbol Test Condition typ max Unit
Input Capacitance Cis Vi. =0V = 5 pF
Output Capacitance i Ve =0V = 15 pF
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HN48016P

B PROGRAM OPERATION

®DC PROGRAMMING CHARACTERISTICS (Vec=5V*5%, Vep=25VE1V, Ta=0 to +70TC)

Parameter Symbol Test ,Condition min typ max Unit
Input Leakage Current Iu Vin=5.25V = = 10 KA
Vee Supply Current Icc2 — 32 50 mA
Vep Supply Current Irp2 - 10 20 mA
Vi =01 = 0.8 \'s
Input Voltage Vin 2.0 = = v
® AC PROGRAMMING CHARACTERISTICS (Vec=5V+5%, Vepr=25V+1V, Ta=0 to +70TC)
Parameter Symbol Test Condition min typ max Unit
Address Setup Time tas 2 = - Hs
CS Setup Time tess 2 = = Us
Data Setup Time tos 2 = = Hs
Address Hold Time tan 2* - = s
CS Hold Time tesn 7 - = #s
Data Hold Time ton 2 — t H“s
Chip Deselect to Output Float Delay tor 0 40 100 ns
Chip Select to Output Delay tco = 70 150 ns
Program Pulse Width tew 15 20 25 ms
Program Pulse Rise Time tprT b - = ns
Program Pulse Fall Time teFr 5 = = ns
Vee Setup Time tes 10 i T Hs
Ver Hold Time teu 10 - - Hs
CS to Program Mode T ime tvs 10 = — s
Ver Read Mode Time tvy 10 — — Hs

* If the mode changes from program mode to program verify mode sequentially (in the same address), fuv must be larger than tcsw + fco.

® TEST CONDITION
Test Condition
Input pulse levels:
Input rise and fall time:

Reference level for Measuring Timing:

0.8V to 2.0V

20ns (10% to 90%)
Input; 1V and 1.8V
Output: 0.8V and 2.0V

Program
Read Program Verify Read
d
Address Address
Aldpexs x X ) Valid Valid X X X
" tas tan
O-OCHEHE O (-
Data in out
Stable Valid.
tos) | tow | tco .tt.nt
o M / }r—\_/_\_
tess| || tew tesu tess
PGM
I
- —
tPaT  LPFT
Vee
tvs tps tew tvn
+25V
Ver
+5V
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HN48016P

B ERASE OPERATION

®DC ERASING CHARACTERISTICS (Vec=5V 5%, Ver=25Vt1V, Ta= 0 to +70T)

Parameter Symbol Test Condition min. typ. max. Unit
Input Leakage Current Iu Vin=5.25V = = 10 nA
Vee Supply Current Iccs o 32 50 mA
Vep Supply Current Irps £ 10 20 mA
Input Voltage cu e = 5. .

Vin 2.0 = = \'s

®AC ERASING CHARACTERISTICS (Vec=5V £5%, Ver=25V£1V, Ta= 0 to +70TC)

Parameter Symbol Test Condition min. typ. max. Unit
CS Setup Time tecss 2 = = us
PGM to Output Delay teo 7 - 3T us
Erase Pulse Width tew 190 200 210 ms
Erase Pulse Rise Time terT 5 = = ns
Erase Pulse Fall Time terr 5 — - ns
Vee Setup Time tes 10 - ¥ Hus
Ver Hold Time LEn 10 = = us
Erase Program Time i:zp tep 10 = = Hs
Program Enase Time g tee 10 "o = Hs
® TEST CONDITION
Test Condition

Input pulse levels: 0.8V to 2.0V

Input rise and fall time:

Reference level for Measuring Timing:

HEPOWER SUPPLY SEQUENCE PRECAUTIONS
To protect the written data, power supply to the

20ns (10% to 90%)
Input; 1V and 1.8V
Output; 0.8V and 2.0V

®Table 1. Power On-Off Order for HN48016P

Input Level

Power On-Off

HN48016P should be turned on and off in the fol- PGM | CS 5V- Vpp- Ve 25V-Vep
lowing order: ‘;:z ::: Postitie l:ljcsii:les :.171{] ‘v;hen
® Power On-Off Order and Input Level Limitation Vin Vie

for CS and PGM Terminals Vin Vin Possible impossible**

Table 1 shows the relationship between the order in
which power supply for the HN48016P should be
turned on and off and the input levels of the TS and

PGM terminals.

(1) For the 5V Vpp and Vg, there is no limitation
as to the order in which power is turned on and

Note 1. If Power for the 25V Vpp were turned on or off
while Vge = -0.3V to +4.5V, the data holding
characteristic would probably deteriorate.

Note 2. If the 25V Vpp were operated to choose a “‘write”’

off the state of the input terminals CS and

PGM.

(2) When turning on and off power supply for the
25V Vpp, keep Ve at between 4.5V and 7V,

and PGM at “Low.”

(3) When turning on and off power supply for the
5V Ve while Vpp equals 25V * 1V (this being
a rare case for the HN48016P), make sure to

keep PGM at “‘Low."”

Fig. 1 shows the timing order in which power is

turned on and off.
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or “erase’”” mode while PGM = “V4," contents of
ROM would probably change.
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HN48016P

® Example of Standard Power Supply Sequence
The following is an example of standard power
supply sequence:

swz
25V ——0/ (e e e

(1) Power On (2) Power Off
L Tarn on 5V Ver, Vec(SW1) ] | Fix PGM at “Low’ (SW3)
) i
= Fix PGM at*Low’ (SW3) B [ Turn off 25V-Ver(SW2)
{ i
[ Turn on 25V Vep(SW2) | IS Turn off 5V Ve, Vec (SW1) |
Vee
SW1 SW3
PGM
5V —(/ = Vrr o—»

® [nter-mode Timing

The HN48016P has six operating modes, 5V Vpp read-
out, non-selected, 25V Vpp write, write check, write
inhibit, and erase. To protect the written data, keep the
terminal PGM at ““Low” for a period of 10us before and
after turning the terminal Vpp from 5V to 25V and
vice versa.

The following describes the inter-mode timing for a
system that uses the HN48016P.

® Readout—> Write > Readout

Before turning the terminal Vpp to 25V, keep the
terminal PGM at ““Low’ for a period of 10us minimum
(as indicated by tys). After the terminal Vpp has been
turned to 25V, keep the terminal CS at “‘Low’ for a
period of 10us minimum (as indicated by tpg). Before
turning the terminal Vpp to 5V, keep the terminal CS at
“Low"” for a period of 10us minimum (as indicated by
tpH). After the terminal Vpp has been turned to 5V,
keep the terminal PGM at “Low"” for a period of 10us
minimum (as indicated by tyy).

® Readout->Erase - Readout

This timing sequence is shown in Fig. 3. After turning
the terminal Vpp to 25V, keep the terminal PGM at
“Low’ for a period of 10us minimum (as indicated by
tes). Keep the terminal PGM at ““Low” for a period of
10us minimum (as indicated by tgy) before turning the
terminal Vpp to 5V, as well.

©® Erase > Write - Erase

This timing sequence is shown in Fig. 4. Before turning
the terminal CS to ““High (write mode),” keep the
terminal.

PGM at “Low” for a period of 10us minimum (as
indicated by tgp). Before turning from “write” to
“erase,” keep the terminal CS at “Low” for a period of
10us minimum (as indicated by tpg).
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Input level of the terminal TS may be either “Low™
or “High™ tvs=tes=ten=tvu2 10us

Fig. 1. Power on-off timing sequence.

Address 3, Address Valid M Address anidx "E‘E
0 H
Data
ltos ] jE
cs s d O
csSirn focsn
PGM J \
n T, 2
 |tert teFr
tv | tPH| tvn
g2 e
+25V o) 27
s -
«=—Readout —= l———Write I-M.

Fig. 2. “Readout—Write—Readout” timing

Data

+25V A4V 4V
+5vﬂ i
«s—Readout L—E rne——l

Fig. 3. “Readout—Erase—Readout” timing.

au |
Address  Don't Clnl X Address anidX Address ]V:Iidx Don't Care
Lt 1 :

G—EmeJ L—Wriu-——u |Erase

Fig. 4. “Erase—Write—Erase” timing.




