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ADE-203-374A (2Z)

HNS58C65 Series

8,192-word X 8-bit Electrically Erasable and
Programmable CMOS ROM

H ITAC H I April 129\4919(5)

The Hitachi HN58C6S5 is an electrically erasable
and programmable ROM organized as 8,192-word
x 8-bit. It realizes high speed, low power
consumption, and a high level of reliability,
employing advanced MNOS memory technology
and CMOS process and circuitry technology. It
also has a 32-byte page programming function to
make its erase and write operations faster.

Features

¢ Single 5V supply
* On-chip latches: address, data, CE, OE, WE
e Automatic byte write: 10 ms max
e Automatic page write (32 bytes): 10 ms max
* Fast access time: 250 ns max
¢ Low power dissipation:
20 mW/MHz typ (active)
2.0 mW typ (standby)
* Data polling, RDY/Busy
¢ Data protection circuit on power on/off
¢ Conforms to JEDEC byte-wide standard
* Reliable CMOS with MNOS cell technology
e 105 erase/write cycles (in page mode)
¢ 10 year data retention

Ordering Information

Type No. Access time Package

HN58C65P-25 250 ns 600 mil
28-pin
plastic DIP
(DP-28)

HN58C65FP-25 250 ns 28-pin 1
plastic SOP
(FP-28D/DA)

Notes: T is added to the end of Type No. for a SOP
of 3.0 mm (max) thickness.
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HN58C65 Series

Pin Arrangement

HN58C65P/FP Series
RDY/Busy [} 1 ~ 28 [1 Vec
A1202 27 D WE
A7C]3 26 1 NC
A614 25 [ A8
As]5 24 [ A9
A4Cl6 23 [ A11
A3]7 22[1OE
A2[]8 21 [ A10
A1C]9 203 CE
A0C]10 19 [ 1/O7
/00 11 18 [ 1/06
/0112 17 3 /05
/02113 16 [J 1/04
Vss []14 15[ /103
(Top View)
Pin Description
Pin name Function
AO-A12 : Address input
1/00-1/07 Data input/output
OE Output enable
CE Chip enable
WE Write enable
Vee Power (+5 V)
Vss Ground
NC No connection
RDY/Busy Ready/Busy

6 Hitachi



HN58C65 Series

Block Diagram
oo — 1107 RDY/Busy
Vee O ’ High Voltage Generator ? : ?
vss O q 1/O Buffer
€ O N and
14 Input Latch
CE O— Control Logic and Timing 4
WE O— l
AIO : —P Y Decoder [P Y Gating
As O—
Address L t
Buffer and
Latch —®]  XDecoder |—P Memory Arra
A5 O— Ay
|
A12 O— t
Data Latch
Mode Selection
Pin Mode CE OE WE RDY/Busy o
Read ViL ViL ViH High-Z Dout
Standby ViH x"1 x High-Z High-Z
Write ViL Vi Vi High-ZtoVo,  Din
Deselect Vi ViH ViH High-Z High-Z
Write inhibit X x ViH High-Z —
X ViL X High-Z —
Data polling ViL ViL ViH VoL Data out (1/07)

Note: 1. x = Don't care

Hitachi 7



HNS8C65 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage *1 Vee -0.6t0 +7.0 \'
Input voltage *1 Vin -0.5210 +7.0 v
Operating temperature range*3 Topr 0to +70 °C
Storage temperature range Tstg -55to +125 °C
Notes: 1. With respect to Vgg

2. Vin min =-3.0 V for pulse width < 50 ns

3. Including electrical characteristics and data retention.
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 5.5 \
Input voltage ViL -0.3 - 0.8 \

ViH 22 — Vee + 1 \'

Operating temperature Topr 0 —_ 70 °C

8 Hitachi



HNS58C65 Series

DC Characteristics (Ta=0 to +70°C, Voo =5 V £10 %)

Parameter Symbol Min Typ Max Unit Test conditions

Input leakage current I — — 2 1. Vec=5.5V,Vin=55V

Output leakage current | o — — 2 pA Vec=5.5V, Vout =5.5/0.4 V

Vg current (standby) lccy — — 1 mA CE=V|y, CE= V¢

Vg current (active) lcc2 — - 8 mA lout = 0 mA, Duty = 100%,
Cycle=1psatVgc=55V

— — 25 mA lout = 0 mA, Duty = 100%,

Cycle=250ns atVgc =55V

Input low voltage Vi -031 — 08 \

Input high voltage VIH 22 - Veg+1 V

Output low voltage VoL —— — 0.4 \ loL=2.1mA

Output high voltage VoH 24 — — \' loq = —400 pA

Note: 1. V)_min=-1.0V for pulse width < 50 ns

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test condition
Input capacitance*1 Cin — — 6 pF Vin=0V
Output capacitance*! Cout —_ — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100 % tested.
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HNS58C65 Series

AC Characteristics (Ta = 0 to +70°C, Voc =5V £ 10 %)

Test Conditions

e Input pulselevels: 0.4 Vto24V
* Input rise and fall time : <20 ns

¢ Output load : 1TTL Gate +100 pF
¢ Reference levels for measuring timing: 0.8 V and 2.0 V

Read Cycle

Parameter Symbol Min Max Unit  Test conditions

Address to output delay tace — 250 ns CE=0E=V,WE=V|y
CE to output delay tce — 250 ns OE =V, WE=Vy

OE to output delay toE 10 100 ns CE=V,WE=Vy
Address to output hold toH 0 — ns CE=0E=V),WE=Vy
OE, CE high to output float*!  tpg 0 90 ns CE=V),WE=V

Note: 1. tpgis defined at which the outputs achieve the open circuit condition and are no longer driven.
Read Timing Waveform
' !
Address >§ K
- 7
tacc
v
o /
\r , toH
tce
—_— A
OE /
\
toF tor
_ High
WE 9
‘. 3
Data Out LU Data Out Valid
A : 4
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HN58C65 Series

Write Cycle
Test

Parameter Symbol Min*! Typ Max Unit conditions
Address setup time tas 0 — — ns
Address hold time taH 150 — — ns
CE to write setup time (WE controlled) tcs 0 — — ns
CE hold time (WE controlled) tcH 0 — — ns
WE to write setup time (CE controlled) tws 0 -_ —_ ns
WE hold time (CE controlled) twH 0o - — ns
OE to write setup time toEs 0o - — ns
OE hold time toEH 0o — — ns
Data setup time tbs 100 — — ns
Data hold time tbH 20 — — ns
WE pulse width (WE controlled) twp 200 — — ns
CE pulse width (CE controlled) tow 200 — — ns
Data latch time toL 100 — —_ ns
Byte lode cycle teLc 030 — 30 us
Byte Iode‘ window taL 100 — — us
Write cycle time twe —  — 102 ms
Time to device busy toe 120 — — ns
Write start time tow 150 — — ns

Note: 1. Use this device in longer cycle than this value.

2. tyc must be longer than this value unless polling technique is used. This device automatically

completes the internal write operation within this value.

Hitachi 11



HNS58C65 Series

Byte Write Timing Waveform(1) (WE Controlled)

L twe
I /L
tcs || tan tcH
/L
ce JOXXXY £ XU
‘AS tBL
twp /L .
- ) B e EEEE— A A
L T RIRR
N 7
toes toEH
o l ) /L
oe  (OXXAX KK/
tos tou
A R
. / (
Din L 7H)
tow
. tos .
— - High-Z
RDY/Busy High- 9
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HNS8C65 Series

Byte Write Timing Waveform(2) (CE Controlled)

Address m

t
tws| | tan gy —
i /L
__ \ tew s
c RO\
tAS tWH ,
e K LXK\
toes
<_.‘ tOEH /L
ot XXROAA NN
tos toH
. 7L R (
Din L ,H) o
. . tDB . .
RDY/Busy High-Z High-Z
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HNS58C65 Series

Page Write Timing Waveform(1) (WE Controlled)

n

gy K00S00
A5 to A12 7 _ ,
L
A0 to A4 - = J}
tA\;It‘LH’ teLc taL
/L
WE \ - /—
VA K(g/ /N
tcs tcH twe
e 000 IO\ /XN /XN AN
) toEH "
toes '_"
: ss '
& X A B/ NN NQOOUDXK/
tbs
- —HOHO-O—+
. tow
. DB o
RDY/Busy —igh-Z High-Z

-
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HN58C65 Series

Page Write Timing Waveform(2) (CE Controlled)

/
A5 to A12 N 7 )
A0 to A4 X 7

E_A_St teLc
__ oW /|
CE \ /am— s !
o/ M - vgngw .
tws, twm twe
we OO0 O\ /X /X TOVAAN
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(( ‘_.! I
© W o [ NG\ NRRRRRR
P X

RDY/Busy High-Z 1 High-Z

Din

L

- —
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HNS8C6S Series

Data Polling Timing Wavefome
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HN58C65 Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 32 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 31 bytes can be written in the same
manner. Each additional byte load cycle must be
started within 30 ps of the preceding rising edge of
WE. When CE or WE is high for 100 ps after data
input, the EEPROM enters write mode
automatically and the input data are written into
the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operation.

RDY/Busy Signal

RED/Busy signal also allows the status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vo after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

WE,CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 105 cycles in case of the page
programming and 3 x 103 cycles in case of byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
program mode by mistake.

To prevent this phenomenon, this device has a
noise cancelation function that cuts noise if its
width is 20 ns or less in program mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

2. Data Protection at V. On/Off

When V¢ is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
act as a trigger and turn the EEPROM to program
mode by mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.

Hitachi 17



HNS58C65 Series

Vee

CPU
RESET

*Unprogrammable * Unprogrammable
og

*The EEPROM should be kept in un-
programmable state during Vg on/off by
using CPU RESET signal.

In addition, when V( is turned on or off, the
input level of control pins must be held as shown in
the table below.

CE Vee x x
OE x Vss x
WE x x Vee
x: Don't care.

Veg: Pull-up to Vg level.
Vgsg: Pull-down to Vgg level.

18 Hitachi



HNS8C65 Series

Package Dimensions
HNS8CG65P Series (DP-28) Unit : mm
35.6
o8 36.5 Max
I o s Y e Y s e O e e e Y o Y o Y o §
<
) Do
i
|0 I B N OO OO0 00O ood
1 12 14
1.9 Mex 15.24
3
s
~
1o i \
£l £ i i
213 ' 3
H 5 % 0.25 5308
254025 | |1.0.48 +0.10 o o —
0°—15°
HNS58CG65FP Series (FP-28D) Unit : mm
| 18.3
18.75 Max
28 15
<
©
o
1 1“3 . _11.8:03
0.895 E 85
N
\ o ﬂ::\l
1 A T f‘_ﬁh<} 0-10°
27:0. 040088 £
127:01Q| | 0.05 E 1.0
o
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HNS58C65 Series

Package Dimensions (cont)
HNS8C65FP Series (FP-28DA) Unit : mm
18.3
18.75 Max
28/ I00NNNNNNNNNNN 18 @
I
(]
1 0000000000000 T 14 %
1.77 max = EE] 11.8+0.3
O_ +1
° =
o %
+0.10 C‘ + 0- 1o°
1.27£0.10 |, 0.40 £008 § ‘i 10
bS] T
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ADE-203-411A (2)

HNS8C65PJ/FPI

8,192-word X 8-bit Electrically Erasable and
Programmable CMOS ROM

HITACHI

The Hitachi HN58C65 is an electrically erasable
and programmable ROM organized as 8,192-word
X 8-bit. It realizes high speed, low power
consumption, and a high level of reliability,
employing advanced MNOS memory technology
and CMOS process and circuitry technology. It
also has a 32-byte page programming function to

make its erase and write operations faster.

Features

* Single 5 V supply
* On-chip latches: address, data, CE, OE, WE
¢ Automatic byte write: 10 ms max
¢ Automatic page write (32 bytes): 10 ms max
* Fast access time: 250 ns max
* Low power dissipation:
20 mW/MHz typ (active)
2.0 mW typ (standby)
« Data polling, RDY/Busy
* Data protection circuit on power on/off
* Conforms to JEDEC byte-wide standard
* Reliable CMOS with MNOS cell technology
* 105 erase/write cycles (in page mode)
* 10 year data retention
* Operating temperature: —40 to 85°C

Ordering Information

Rev. 1.0
June 20, 1995

Type No. Access time Package

HN58C65PJ-25 250 ns

600 mil 28-pin
plastic DIP
(DP-28)

HNS58C65FPI-25T 250 ns

400 mil 28-pin
plastic SOP
(FP-28DA)

Hitachi 21



HNS8C65PJ/FPI

Pin Arrangement
HN58C65PJ/FPI
RDY/Busy ] 1 ~ 28 [1 Ve
A12002 27 1 WE
A7C]3 26 1 NC
A6(]4 251 A8
A50]5 2411 A9
A4Cl6 23 [J A1
A3[]7 22 [1 OE
A28 21[J A10
A1[]9 203 CE
A0C]10 191 Vo7
/oo 11 18 [ /06
/o112 17 [ /05
/0213 16 [ 1/04
Vss [} 14 15P 1/03
(Top View)
Pin Description
Pin name Function
A0-A12 Address input
1/00-1/07 Data input/output
OE Output enable
CE Chip enable
WE Write enable
Vce Power (+5 V)
Vss Ground
NC No connection
RDY/Busy Ready/Busy

22 Hitachi




HNS8C65PJ/FPI

Block Diagram
/100 — VO7 RDY/Busy
Veo C I High Voltage Generator ? CE
vss O > i : 1/0 Buffer
OE > and
Input Latch
9—5 O Control Logic and Timing 4
WE O— l
A10 C —®|  YDecoder [— Y Gating
A O—
Address l ¢
Buffer and
Latch »| X Decoder > Memory Array
A5 O—
|
A12 O—] :
Data Latch
Mode Selection
Pin Mode CE OE WE RDY/Busy Vo
Read ViL Vi ViH High-Z Dout
Standby Vi x1 X High-Z High-Z
Write Vi ViH ViL High-ZtoVo.  Din
Deselect ViL VIH ViH High-Z High-Z
Write inhibit x x Vin High-Z —
X V||_ X High-Z —_
Data polling ViL ViL ViH VoL Data out (1/07)
Note: 1. x=Don’t care
Hitachi 23
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HNS8C65PJ/FPI

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage *1 Vce -0.6to +7.0 v
Input voltage *1 Vin -0.5210+7.0 v
Operating temperature range"3 Topr —40to +85 ‘C
Storage temperature range Tstg -55to +125 ‘C
Notes: 1. With respect to Vgg

2. Vin min =-3.0 V for pulse width < 50 ns

3. Including electrical characteristics and data retention.
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vce 4.5 5.0 5.5 \"
Input voltage Vi -0.3 — 0.8 v

ViH 22 — Vee + 1 \%

Operating temperature Topr —40 — 85 ‘C

24 Hitachi



HNS58C65PJ/FP1

DC Characteristics (Ta=—40 to +85°C, Voc =5V =10 %)

Parameter Symbol Min Typ Max Unit Test conditions

Input leakage current I — — 2 HA Vgc=55V,Vin=55V

Output leakage current Lo — — 2 PA Vcc=5.5V, Vout=5.5/0.4V

Vg current (standby) lcct —_ —_ 1 mA CE=Vj, CE=Vgc

Ve current (active) lcc2 — — 8 mA lout =0 mA, Duty = 100%,
Cycle=1psatVgc=55V

— — 25 mA lout = 0 mA, Duty = 100%,

Cycle=250ns atVcg =55V

Input low voltage Vi 031 — 0.8 \Y

Input high voltage ViH 22 — Vee + 1 \'

Output low voltage VoL — — 0.4 V lor=21mA

Output high voltage VoH 24 — — V  loy=-400 pA

Note: 1. Vi min=-1.0V for pulse width < 50 ns

Capacitance (Ta=25°C, f =1 MHz)

Parameter Symbol Min Typ Max Unit Test condition

Input capacitance™ Cin — — 6 pF Vin=0V

Output capacitance™ Cout — — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100 % tested.

HITACHI " Hitachi 25



HNS8C65PJ/FPI

AC Characteristics (Ta - 40 to +85°C, Ve =5V = 10 %)
Test Conditions

* Input pulselevels : 0.4 Vto2.4V

* Input rise and fall time : <20 ns

* Output load : 1TTL Gate +100 pF

* Reference levels for measuring timing: 0.8 V and 2.0 V

Read Cycle

Parameter Symbol Min Max Unit Test conditions
Address to output delay tacc — 250 ns CE=0E=V, WE=Vjy
CE to output delay tce — 250 ns OE =V, WE=Vy

OE to output delay toe 10 100 ns CE=V),WE=VjH
Address to output hold ton 0 — ns CE=0E-= Vi, WE =V
OE, CE high to output float'!  tpr 0 90 ns CE=V|,WE=Vjy

Note: 1. tpf is defined at which the outputs achieve the open circuit condition and are no longer driven.

Read Timing Waveform

tac

tRAs trp
- ! !
RAS \ /

tosn tcrp
trRco tasH
\ teas /s
CAS V
tRaD tRAL toa
tAsR|| tRan tasq,

Address ZZ) Row ] (COlUFMXXXXX XXX

‘ trcs tRRH | t
_ tRcH
we Y XXX
| tan tcop
Vo : trac torFi1
(Output) — — { Valid Dout >
/o ~ T torr2
N
om XX (XXX
tors || _tom
DT/OE 3 ¢

tesp || tRFH tesc [ I tcrn
o DL R " XXX XXIXIKKKR
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HNS8C65PJ/FPI

Write Cycle
Test

Parameter Symbol Min™ Typ Max Unit conditions
Address setup time tas 0 — — ns
Address hold time taAH 150 — — ns
CE to write setup time (WE controlled)  tcs 0 — — ns
CE hold time (WE controlled) tcH 0 — — ns
WE to write setup time (CE controlled)  tws 0 — — ns
WE hold time (CE controlled) twH 0 — — ns
OE to write setup time toes 0 —_ — ns
OE hold time toEH 0 — — ns
Data setup time tos 120 — — ns
Data hold time toH 30 — — ns
WE pulse width (WE controlled) twp 200 — — ns
CE pulse width (CE controlled) tow 200 — — ns
Data latch time toL 100 — — ns
Byte lode cycle tBLC 0.30 —_ 30 ps
Byte lode window teL 100 —_ —_ Us
Write cycle time twe — — 102 ms
Time to device busy tos 120 — — ns
Write start time tow 150 — — ns

Note: 1. Use this device in longer cycle than this value.
2. twc must be longer than this value unless polling technique is used. This device automatically

completes the internal write operation within this value.
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HNS8C65PJ/FPI

Byte Write Timing Waveform(1) (WE Controlled)

Address <><><X>§

tcs

tAH

tas

toes

teL

- N N

Din

tbs

High-Z

N

tps

RDY/Busy

tow

High-Z
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Byte Write Timing Waveform(2) (CE Controlled)

HNS8C65PJ/FPI

Address m

t
tws| | taH gy —
\ tcw —HL /L \
CE
\—ELV. 0 A
tas twh
toes
4_.‘tOEH /L
ot QOO NOKIAXK/
tos toH
X 7£ A (
Din 'l 154» o
o tos e
RDY/Busy High-Z High-Z

Hitachi 29



HNS8C65PJ/FPI

Page Write Timing Waveform(1) (WE Controlled)

parss OOC_ 00NN
A5to A12 N 7 V)
[
A0 to A4 N J
teL

t
tA S“ AH., teLc

LIV WA VAR i
WC

tcs

o SRR RN /R, A TR

) toen "

08 ({ '_.‘ /L
% Ul B/ NN NKGONS
o —LHOHOHO—

—__ High-z log High-Z
RDY/Busy 9 \ Q 9
' ]
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HNS8C65PJ/FPI

Page Write Timing Waveform(2) (CE Controlled)

s S SOOI,
A5to A12 N | )
i y /
A0 to A4 N i 7 7/
tagle—AH teLc teL
— ~ tew /|
CE \ ZL ) /s X \
wl/ N/ O\ NS N
tws twH twe
we OO0 O\ A\ /XN OO
) toeH "
toes ‘""
(( "
— 7 )
& 4 B/ NV N\ NGO/
tos_ . i
in ))
tow
i DB .
RDY/B—u-s—y' ngh-Z ngh-Z

[
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HNS8C65PJ/FPI

Data Polling Timing Waveform

L
1
N S i ANV
- / )
WE _\_/ N\
teL toes
ss —
OF \
toe tow

/107 Din X : )

{Dout X)
twi

(%]

)

7bout X —

;
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HNS8C65PJ/FPI

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 32 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 31 bytes can be written in the same
manner. Each additional byte load cycle must be
started within 30 ps of the preceding rising edge of
WE. When CE or WE is high for 100 ys after data
input, the EEPROM enters write mode
automatically and the input data are written into
the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operation.

RDY/Busy Signal

RED/Busy signal also allows the status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vg, after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

WE, CE Pin Operation

During a write cy_cle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 105 cycles in case of the page
programming and 3 X 103 cycles in case of byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
program mode by mistake.

To prevent this phenomenon, this device has a
noise cancelation function that cuts noise if its
width is 20 ns or less in program mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

WE , 5V
CE AN S oV

|
|
|
i
i
g

i

i

20 ns max

'
'
'
'
'

2. Data Protection at Vcc On/Off

When V¢ is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
act as a trigger and turn the EEPROM to program
mode by mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.
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HNS8C65PJ/FPI

Vee

CcpPU
RESET

*Unprogrammable *Unprogrammable

*The EEPROM shoud be kept in unprogrammable
state during Vo, on/off by using CPU RESET signal.

In addition, when Vc is turned on or off, the input
level of control pins must be held as shown in the
table below.

CE Vce X X
OE X Vss x
WE X X Vece
x: Don’t care.

Vce: Pull-up to Ve level.
Vgg: Pull-down to Vgg level.
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HNS8C65PJ/FPI

Package Dimensions

HN58C65P]J Series (DP-28) Unit : mm
35.6
28 36.5 Max 15
I e s e I o N Y e Y e N o Y e N e Y s O o O o |
3
<=
> Do
¥
| R N O | OO0 00C0O0 0au0
1 1.2 14
1.9 Max 1524
3
=
N
v e ———
£
S }
H b 0.25%04
2.54 £ 0.25 || | 0.48 + 0.10 3 F” )
0°-15°

HNS58C65FPI Series (FP-28DA) Unit : mm

18.3
18.75 Max
28] nnanonann:1s
<
]
O
1UUU00000uUuuuT14 %
0.895 = 85 11.8+0.3
p= ~

| 0401868 £
o

1.0
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ADE-203-375F (2)

HNS58C66 Series

8,192-word x 8-bit Electrically Erasable and
Programmable CMOS ROM

H ITACH I April 12(,3\;.969'2

The Hitachi HN58C66 is an electrically erasable
and programmable ROM organized as 8,192-word
x 8-bit. It realizes high speed, low power
consumption, and a high level of reliability,
employing advanced MNOS memory technology
and CMOS process and circuitry technology. It
also has a 32-byte page programming function to
make its erase and write operations faster.

Features

» Single 5 V supply
* On-chip latches: address, data, CE, OE, WE
* Automatic byte write: 10 ms max
¢ Automatic page write (32 bytes): 10 ms max
» Fast access time: 250 ns max
* Low power dissipation:
20 mW/MHz typ (active)
2.0 mW typ (standby)
« Data polling, RDY/Busy
 Data protection circuit on power on/off
* Conforms to JEDEC byte-wide standard
* Reliable CMOS with MNOS cell technology
* 105 erase/write cycles (in page mode)
* 10 years data retention
* Write protection by RES pin

Ordering Information

Type no. Access time  Package

HN58C66P-25 250 ns 600 mil 28-pin
plastic DIP
(DP-28)

HN58C66FP-25 250 ns 28-pin 1
plastic SOP
(FP-28D/DA)

HN58C66T-25 250 ns 32-pin
plastic TSOP
(TFP-32DA)

Notes: 1. T is added to the end of Type No. for a
SOP of 3.00 mm (max) thickness.
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HN58C66 Series

Pin Arrangement
HN58C66P/FP Series HN58C66T. Series
RDY/ﬁg‘; = ;g g :,/%E: A2 17 16 A3
A e
A3C]7 227 OF }\ngsig 24 g :%3\2? sy
s who el =
A0]10 19307  1O7] 29 4[A8
Voo 11 18Vos N =7
/o112 17 |3 1/O5 A10 32 1 [OE
/0213 16 [1 /04
Vgs []14 15[ 1/03 (Top view)
(Top view)
Pin Description
Pin name Function
AO0-A12 Address inputs
1/00-1/07 Data Input/output
OE Output enable
CE Chip enable
WE Write enable
Vee Power (+5 V)
Vss Ground
RES Reset
NC No connection
RDY/Busy Ready /Busy
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HN58C66 Series

Block Diagram
v ¥oo — 107 RDY/Busy
sz :: I High Voltage Generator (P (P
REs O {> /O Buffer
cE O 'lz ;n:ut Latch
C?E— O— Control Logic and Timing *
WE O— # i
AIO O Y Decoder [P Y Gating
As O—
Address ¢
Buffer and
A5 O Latch X Decoder |—» Memory Array
A|12 O— t
Data Latch
Mode Selection
Pin Mode CE OE WE RDY/Busy RES vo
Read Vi ViL ViH High-Z vyt Dout
Standby ViH x*2 x High-Z x High-Z
Write ViL Vin ViL High-Zto Vo, Vi Din
Deselect ViL VIH VIH High-Z Vy High-Z
Write inhibit X X VIH High-Z X —
X ViL x
Data polling ViL Vi VIH VoL VH Data out (I/O'})
Program reset X X x High-Z ViL High-Z

Note: 1. Refer to the recommended DC operating condition.

2. x = Don’t care
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HN58C66 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage *1 Vee -0.6t0 +7.0 v
Input voltage *1 Vin -0.5*210 +7.0 Y
Operationg temperature range *3 Topr 0to +70 °C
Storage temperature range Tstg -551t0 +125 °C
Notes: 1. With respect to Vgg
2. Vin min =-3.0 V for pulse width < 50 ns
3. Including electrical characteristics and data retention
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 \
Input voltage ViL -0.3 — 0.8 \
Viy 2.2 — Vg + 1.0 v
Vi Vec-05 — Veg + 1.0 Vv
Operating temperature Topr 0 - 70 °C
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HN58C66 Series

DC Characteristics (Ta=0 to +70°C, Vcc =5.0 V £ 10 %)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2+ pA Vec=55V,Vin=55V
Output leakage current | o — —_ 2 pA Vec =5.5V, Vout =5.5/0.4 V
Ve current (standby)  lggy - - 1 mA CE=Vj, CE=Vcc
Ve current (active) lcc2 — — 8 mA  lout =0 mA, Duty = 100%,
Cycle=1psatVgc=55V
—_ — 25 mA  lout = 0 mA, Duty = 100%,
Cycle=250nsatVgc=5.5V
input low voltage ViL -03*2 — 08 %
Input high voltage VIH 22 —_ Vec+1.0 V
VH Vec05 —  Vgg+10 V
Output low voltage VoL — — 0.4 \' loL=2.1mA
Output high voltage VoH 24 — — v loH =—400 pA
Note: 1. I jon RES = 100 yA max
2. V| min =-1.0 V for pulse width < 50 ns
Capacitance (Ta =25°C, f= 1 MHz)
Parameter Symbol Min Typ Max Unit Test condition
Input capacitance Cin™ — — 6 pF Vin=0V
Output capacitance Cout™ - — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100% tested.
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HN58C66 Series

AC Characteristics (Ta =0 to +70°C, Voc =5.0 V £ 10 %)

Test Conditions
e Inputpulselevels: 04 Vto24V
0V to Ve (RES pin)
* Input rise and fall time : <20 ns
* Output load : 1TTL Gate +100 pF
¢ Reference levels for measuring timing : 0.8 V,2.0V

Read Cycle

Parameter Symbol Min Max Unit  Test conditions

Address to output delay tacc — 250 ns CE=0E=V|,WE=V}H
CE to output delay tce — 250 ns OE=V),WE=Vy

OE to output delay toe 10 100 ns CE=V),WE=Vy

OE (CE) high to output float™  tpr 0 90 ns CE=V|,WE=Vjy

RES low to output float™? torr 0 350 ns CE=0E=V),WE=V
Data output hold toH 0 — ns CE=0E=V|,WE=Vy
RES to output delay tRR 0 450 ns CE=0OE=V|,WE=Vj

Note: 1. tpF, tprp are defined at which the outputs achieve the open circuit conditions and are no
longer driven.
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HNS8C66 Series

Read Timing Waveform

A
Address §<
J
tacc
'
e \ /
X toH
tce
p— -
OE /
tor tor
__ High
WE 9
Y X
Data Out s Data Out Valid }—-
SRR by

\ toFR

Hitachi 43



HNS58C66 Series

Write Cycle
Test

Parameter Symbol Min*!  Typ Max Unit  conditions
Address setup time : tas 0 — — ns
Address hold time taH 150 — — ns
CE to write setup time (WE controlled) tcs 0 — — ns
CE hold time (WE controlled) , tcH 0 — — ns
WE to write setup time (CE controlled) tws 0 — — ns
WE hold time (CE controlled) twH 0 — — ns
OE to write setup time toEs 0 — — ns
OE hold time toEH 0 — — ns
Data setup time tps 100 — — ns
Data hold time toH 20 — — ns
WE pulse width (WE controlled) twp 200 — — ns
CE pulse width (CE controlled) tcw 200 —_ — ns
Data latch time toL 100 — — ns
Byte load cycle tg,c  0.30 — 30 us
Byte load window taL 100 — — us
Write cycle time twe — — 102  ms
Time to device busy tpg- 120 — — ns
Write start time tow 1500  — — ns
Reset protect time trp 100 — — ps
Reset high time tRes 1 —_ — us

Note: 1. Use this device in longer cycle than this value.
2. tyc must be longer than this value unless polling technique or RDY/Busy are used. This device
automatically completes the internal write operation within this value.
3. Next read or write operation can be initiated after tpyy if polling technique or RDY/Busy are
used.
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HNS58C66 Series

Byte Write Timing Waveform(1) (WE Controlled)

L twe
l /L
tcs || tan tcH
/L
oe OO LRGN
tas teL
o \ twp p /L
L R
N
toes toEH
ot OOXXKX NOXXXK/
tbs toH
A N
. 7 (
Din N 7H7
tow
_ b tos -
ADY/Bsy High-Z High-Z
trp
((
tRES )
RES

(
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HNS58C66 Series

Byte Write Timing Waveform(2) (CE Controlled)

Address :><><><>§

tws| | tan - tg, twe
— /L
___ \ tow s
= OO0\
tas wh
e < LU0
toes
‘_.ltOEH J L
ot XXX NGOXL/
tps toH
A A
) (
( 4
tow
i tos o
RDY/Busy High-Z High-Z
trp
- Y .
RES —
((
2 )
e —/
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HNS8C66 Series

Page Write Timing Waveform (1)(WE Controlled)

rsomz SOk XXX
A5 to A12 N 7 J}

A0 to A4 N T 7 J
yxsw’ teLc teL
WE t'vyf . X 4 N {f
WE
ﬁguz foL \/ (’_/ U M \R_
tcs tcH twe
e 00O A\ /XA /XN HOOOA
) OEH "
toes
l ()() ‘_.‘ /!
D
OE KX/ tps \X/ \X/ WW

—  High-z log High-Z
RDY/Busy —S’———ﬂﬁ | L.
trp ]
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HNS58C66 Series

Page Write Timing Waveform (2)(CE Controlled)

A5 to A12 . 7 ]
rowae WO K X><><><><X
A0 to A4 X b

t
tagle—2H tBl.c

CE ‘;Jt‘qg /a A / it
i /N ool
tws twi twe
/L
e T I /DN /DN /T
toes )
o O\ N

o —— PO

tow
—  High-z o] High-Z
RDY/Busy Lﬂf K igh-.

trp ]
({
AES )
tRES ((
Vee )}
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HNS8C66 Series

Data Polling Timing Waveform

Address An X % X An X 5 5 5 SW An W
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e \_/ | \

teL toes
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HN58C66 Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 32 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 31 bytes can be written in the same
manner. Each additional byte load cycle must be
started within 30 ps from the preceding falling
edge of WE or CE. When CE or WE is high for
100 ps after data input, the EEPROM enters write
mode automatically and the input data are written
into the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operation.

RDY/Busy Signal

RDY/Busy signal also allows the status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vo, after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

RES Signal

When RES is low, the EEPROM cannot be read or
programmed. Therefore, data can be protected by
keeping RES low when Ve is switched. RES
should be high during read and programming
because it dosen't provide a latch function.

Vee  ____/| Readinhibit Read inhibit
|
TN A

Program inhibit

RES

Program inhibit

50 Hitachi

WE, CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 105 cycles in case of the page
programming and 3 x 103 cycles in case of byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake.

To prevent this phenomenon, this devxce has a
noise cancelation function that cuts noise if its
width is 20 ns or less in program mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

WE - 5V
CE ‘ w ______________ ov




HNS8C66 Series

2. Data Protection at Vcc On/Off

When V¢ is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in
unprogrammable state by using a CPU reset signal
~ to RES pin. RES pin should be kept at Vgg level
when Vc is turned on or off.

The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn't finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

Voc__/ \__.

N

AES / N\

Program inhibit Program inhibit
WE \
orCE i us min{ 100 ps min | 10 ms min
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HNS8C66 Series

Package Dimensions

HNS58C66P Series (DP-28)

Unit : mm

35.6

o8 36.5 Max

Y o I s Y e s N Y o Y Y Y s s Y e Y s O o |

13.4
14.6 Max

1 1.2
1.9 Max

| S Iy N g i | [ Iy Ny N B N [ N [y N g i |

14
15.24

e

h

\

N

\

\

i I\
n
n
\
1}

# 0.25 544

254025 | .
0° - 15°
HN58C66FP Series (FP-28D) Unit : mm
18.3
18.75 Max
28 15
<
[-+]
o
TTIOUUOUOOUUO0T s 41800
0.895 = 88
w +1
S/
—, b
Ialalalalalilaly T J % 5% 0-10°
1.27 £ 0.1Q 04088 & 10
b -
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HN58C66 Series

Package Dimensions (cont)

HN58C66FP Series (FP-28DA) Unit : mm
18.3
18.75 Max
s IINNNNNAN0nnnnQ1s
<
[-<]
(o]
N %
1.77 max = 85 11.8+ 0.3
O_ + 1
@ =
\ S
qnﬂﬁum ] J%# 0—10°
1.27 £ 0.10 i 04036 £
T T = 1.0
S
HNS58C66T Series (TFP-32DA) Unit : mm
8.0
8.2 Max
32| pgnnononnnannn| 17
< W
N
1
8
o
H
~
s
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256K EEPROM

Hitachi 55



56 Hitachi



ADE-203-410 (2)

HNS8C256A / HNS8C257A Series

32,768-word x 8-bit Electrically Erasable and
Programmable CMOS ROM

Preliminary

H ITACH I June 129\2909(5)

The Hitachi HN58C256A and HN58C257A are
electrically erasable and programmable EEPROMs
organized as 32,768-word X 8-bit and employing
advanced MNOS memory technology and CMOS
process and circuitry technology. They also have a
64-byte page programming function to make their
write operations faster.

Features

¢ Single 5 V supply
« On-chip latches: address, data, CE, OE, WE
* Automatic byte write: 10 ms max
¢ Automatic page write (64 bytes): 10 ms max
* Fast access time: 85/100 ns max
¢ Low power dissipation: 20 mW/MHz, typ
(active)
110 pW max (standby)
o Ready/Busy (¢)*!
« Data polling and Toggle bit
» Data protection circuit on power on/off
* Conforms to JEDEC byte-wide standard
Reliable CMOS with MNOS cell technology
105erase/write cycles (in page mode)
* 10 years data retention
Software data protection
Write protection by RES pin (#)*1

L]

Notes: 1. All through this datasheet, the mark (¢)
indicates the function supported by only
the HN58C257A series (32 pin
package).

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to chang without notice.
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HNS58C256A, HNS8C257A Series

Ordering Information
Compatible Operating Temperature Access
Type No. Type No." Voltage Range Time Package
HN58C256AP-85 HN58C256P-20 45t055V 0to70°C 85ns 600 mil 28-pin
HN58C256AP-10 100 ns plastic DIP(DP-28)
HNS58C256AFP-85 HN58C256FP-20 4.5t05.5V 0to70°C 85ns 400 mil 28-pin
HN58C256AFP-10 100 ns plastic SOP
(FP-28D)
HN58C256AT-85 45t055V 0to70°C 85 ns 28-pin
HN58C256AT-10 100 ns plastic TSOP
(TFP-28DB)
HN58C257AT-85 HN58C257T-20 45t055V 0to70'C 85 ns 8 x 14 mm 32-pin
HN58C257AT-10 100 ns plastic TSOP
(TFP-32DA)
Notes: 1. This type No. can be replaced by the corresponding A—version. (ex. HN58C256P to
HN58C256AP)
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HNS8C256A, HN5S8C257A Series

Pin Arrangement
HN58C256AP/AFP Series « HN58C256AT Series
U/ A2C]15 140 A3
A14 28 [DVce Al :6 13 :Zlﬁ4
WE AOC]17 121 A5
A2 ]2 27 OWE o018 111A6
A7 43 26 [JA13 '/01':;8 1o:|ﬁ7
1702 9[1A12
A6 4 25 [1A8 e et s A14
A5 []5 24 [1A9 |/03[:§§ 7:]%%:
A4 6 23 [JA11 1104 6
E 1/05 24 5 1A13
A3 []7 22 [1OE /06 C=125 41 A8
A2 s 21 [JA10 |/CL/E2§, ggﬁ%
A1 e 0[0ce  SE=be O z2EAL
A0 [J10 19 [Jwo7 -
100 {11 18 [J1/06 (Top View)
/01 ] 12 17 [J1/05 .
o2 13 16 V04 * HN58C257AT Series
v A2 17 161 A3
ss]14 15 [11/03 ¥t 12 A
AOC{19 141A5
NCC—{20 13 A6
(Top View) 1100 21 12[A7
1101 22 11 [JA12
1/02 23 10JA14
Vss 24 9 RDY/Busy
/03 25 8 Vcc
1104 C26 7 RES
/05 27 6 WE
1106 28 5[1A13
1107 29 41 A8
NCC30 3 A9
CE 31 O 2AN
A10C32 1—OE
(Top View)
Pin Description
Pin name Function Pin name Function
AOto A14 Address inputs WE Wirite enable
1/00 to 1/07 Data input/output Vece Power (+ 5.0 V)
OE Output enable Vss Ground
CE Chip enable RDY/Busy () Ready busy
RES (¢) Reset
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HNS8C256A, HNS8C257A Series

Block Diagram
o ) /o0 — 1107 RDY/Busy ()
Vee High Voltage Generator
Vss O—P ? ?
o A A
(+)RES O < 1/O Buffer
oE O and
Ay Input Latch
§ O Control Logic and Timing ?
WE O—
(¢) RES o— i + ¢
A|0 —> Y Decoder Y Gating
As O—
Address l :
Buffer and
Latch »| X Decoder Memory Arra;
A6 O— i y
|
A4 O— i
Data Latch
Mode Selection
Pin Mode CE OE WE RES (¢) RDY/Busy (¢) l/O
Read ViL Vi Vi " High-Z Dout
Standby Vi x"2 X x High-Z High-Z
Write ViL Vv Vi VH High-Zto Vo Din
Deselect ViL Vi Vi VH High-Z High-Z
Write Inhibit X X Vi X — —
X ViL X X — —
Data Polling ViL ViL Vi VH VoL Data out (1/07)
Program reset X X X Vi High-Z High-Z

Note:

2. x:Don't care
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HNS8C256A, HNS8C257A Series

Absolute Maximum Ratings

Parameter ' Symbol Value Unit
Supply voltage ! Vee -0.6t0 +7.0 v
Input voltage ™ Vin -0.5210 +7.0 \Y
Operating temperature range +3 Topr 0to +70 ‘C
Storage temperature range Tstg -55to +125 ‘C
Notes: 1. With respect to Vgs.
2. Vin min: =3.0 V for pulse width < 50 ns.
3. Including electrical characteristics and data retention.
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vece 4.5 5.0 5.5 \
Input voltage ViL -0.3"1 — 0.6 \"
ViH 3.0 —_ Ve + 0.372 \'
VH(e) Vec-05 — Vec+1.0 \
Operating temperature Topr 0 — 70 ‘C

Notes: 1. Vj_min: —1.0 V for pulse width < 50 ns.
2. Vigmax: Vg + 1.0 V for pulse width < 50 ns.
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HNS8C256A, HNS8C257A Series

DC Characteristics

Supply voltage range (Vcc), temperature range (Topr) and input voltage (Viy/Vi/Vy) are referred to the
table of Recommended DC Operating Conditions.

Parameter Symbol Min Typ Max Unit Test conditions

Input leakage current Iy — - 1 MA  Vec=55V,Vin=55V

Output leakage current ILo — — 2 BA  Vgc=5.5V, Vout=5.5/0.4V

Vg current (standby) lcct — — 20 pA CE=Vce

lcc2 — — 1 mA CE=Vj

Vg current (active) lcca — — 12 mA  lout =0 mA, Duty = 100%,

Cycle=1psatVgc =55V
— — 30 mA  lout =0 mA, Duty = 100%,

Cycle=85nsatVgc=55V

Output low voltage VoL — — 0.4 Vv loL=2.1 mA

Output high voltage VoH Vccx0.8 — — \ low = —400 pA

Note: 1. I on RES: 100 pA max ()

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test condition

Input capacitance Cin" —_ — 6 pF Vin=0V

Output capacitance Cout" — — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100% tested.
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HIN58C256A, HN58C257A Series

AC Characteristics

Supply voltage (Vcc) and temperature range (Topr) are referred to the table of ‘Recommended DC

Operating Conditions’.
Test Conditions

e Input pulse levels :0 Vto 3.0 V

0V to Vcc (RES pin)

* Input rise and fall time : <20 ns

* Input timing reference levels : 0.8,2.0 V

e Output load : 1TTL Gate +100 pF

* Output reference levels: 1.5V,1.5V

Read Cycle

HN58C256A, HM58C257A

-85 -10
Parameter Symbol Min Max Min Max Unit Test conditions
Address to output delay tacc — 85 — 100 ns CE=0E=V),WE=Vy
CE to output delay tce — 85 — 100 ns OE=V,,WE=Vy
OE to output delay toe 10 40 10 50 ns CE=V|,WE=VjH
Address to output hold toH 0 — 0 — ns CE=0E=V),WE=Vy
OE (CE) high to output float™  tpf 0 40 0 40 ns CE=V,WE=Vjy
RES low to output float''(¢)  tprr 0 350 0 350 ns CE=OE=Vy,WE=Vjy
RES to output delay(e) tRR 0 450 0 450 ns CE=O0E=V|,WE=Vjy

Note: 1. tpr and tprg are defined as the time at which the outputs achieve the open circuit conditions

and are no longer driven.
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HNS8C256A, HNS8C257A Series

Read Timing Waveform
tRc -
» tRAs -
_ \ / )
RAS N /] \
N 7 trp
r B tRSH - >
< t
< RCD <« lchs > cRP
- tcsH .
UCAS 5& z‘
LCAS 7
tasR | | traD _ tRAL
traH tAasc toan
—]
Address Row Column
tRcs ~ tRCH‘
4 N
we XXX/ e 1 )OOOOO0
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HNS8C256A, HNS8C257A Series

Write Cycle
Test

Parameter Symbol Min" Typ Max Unit conditions
Address setup time tas 0 — — ns
Address hold time taH 50 — — ns
CE to write setup time (WE controlled)  tcs 0 — — ns
CE hold time (WE controlled) tcH 0 —_ — ns
WE to write setup time (CE controlled) tws 0 — — ns
WE hold time (CE controlled) twH 0 — —_ ns
OE to write setup time toes 0 — — ns
OE hold time toEH 0 —_ — ns
Data setup time tos 50 — — ns
Data hold time toH 0 — — ns
WE pulse width (WE controlled) twp 100 — — ns
CE pulse width (CE controlled) tow 100 — — ns
Data latch time toL 50 —_ — ns
Byte load cycle tBLc 0.2 —_ 30 us
Byte load window teL 100 — — Us
Write cycle time twe — — 102 ms
Time to device busy tos 120 — — ns
Write start time tow 0% — — ns
Reset protect time () trp 100 - —_ Us
Reset low time () tRes 1 — — ps

Note: 1. Use this device in longer cycle than this value.

2. twc must be longer than this value unless polling techniques or RDY/Busy (¢) are used. This
device automatically completes the internal write operation within this value.

3. Next read or write operation can be initiated after tp if polling techniques or RDY/Busy (+) are

used.
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HNS8C256A, HNS8C257A Series

Byte Write Timing Waveform(1) (WE Controlled)

Address <><><><>§L

tcs

tAH

teH
/L
cE /XN
XK LXK
tas teL
\ - twP 3 /L \
C 7 NOAY o
toes toEH
ot QOO NGRS/
. tos ton |

tow
-

High-Z

Din
— High-Z 'os
RDY/Busy
(*) trp
tRES
RES (#)

(

Voo —/

))
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HNS8C256A, HN58C257A Series

Byte Write Timing Waveform(2) (CE Controlled)

Address :szxﬁ

) t
tws| |_ tan g ——
o N OO\
CE \° 7Z )
tas twh ,
e < LXOQCEOOON
17
toes *—‘t
OEH
ot XXX NOGONK/
tos toH
. 7£ \ (
Din i D) o
H - tDB " "
RDY/—Bus¥ High-Z High-Z
(¢ trp
tRes | | \
RES ()
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HNS8C256A, HNS8C257A Series

Page Write Timing Waveform(1) (WE Controlled)

AOto A14 7

tagle—2H tA
- e ] \
- 1 \j
Vo VY t%x/ -
tos wWC
/L
e 000 O AN\ /XN OO
) tOEH L
toes
— 4
= 15 KXXX/
Va
Din  —{ ))
] tow
RDY/Busy High-Z High-Z
(o) '
trRp

—_ A= ]

1 —T1

Note: 1. A6 through A14 are page address and these address are latched at the first falling edge of WE

68 Hitachi



HNS8C256A, HNS8C257A Series

Page Write Timing Waveform(2) (6]§ Controlled)

"1
AOto A14

tAs)‘“'
'C_E" /L
U/ )/ Va *xxxm/ -
tws twe
w TN/ /m /TN /SRR
toes '—"
& T WW
b=
Din (
] ) tow
RDY/Busy High-Z High-Z
(¢) ‘1 Q
trp {){
FES () tRES j)

Note: 1. A6 through A14 are page address and these address are latched at the first falling edge of CE
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Data Polling Timing Wavefome

L
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. 4 - )
WE tce
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HNS8C256A, HN58C257A Series

Toggle bit

This device provide another function to determine
the internal programming cycle. If the EEPROM is
set to read mode during the internal programming
cycle, I/O6 will charge from “1” to “0” (toggling)
for each read. When the internal programming
cycle is finished, toggling of I/O6 will stop and the
device can be accessible for next read or program.

Toggle bit Wavefome

Next mode

——
17

1

((

/ Y \

toe' ( _
oF —> )]
toEH toes
le————»
"1 2

_L_'\

/06 Din Dout \ Dout ~—5— Dout

P

Dout
tow

twe

Notes: 1. 1/06 biginning state is "1".
2. 1/07 ending state will vary.
3. See AC read characteristics.
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HNS8C256A, HNS8C257A Series

Software Data Protection Timing Waveform(1) (in protection mode)

i~
=

(
Vee / g)

= _ /N
e O\

A~
==

I~
=

[ r

tBLc twe
Address 5555 2AAA 5555 Write Address
Data AA 55 A0 Write Data
Software Data Protection Timing Waveform(2) (in non-protection mode)
i\
Vi
ce twe Normal active
mode

Address
Data

(
)

N

5555 2AAA 5555 5555 2AAA 5555
AA 55 80 AA 55 20

(-
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HN58C256A, HN58C257A Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 64 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 63 bytes can be written in the same
manner. Each additional byte load cycle must be
started within 30 ps from the preceding falling
edge of WE or CE. When CE or WE is kept high
for 100 ps after data input, the EEPROM enters
write mode automatically and the input data are
written into the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operation.

RDY/Busy Signal (¢)

RDY/Busy signal also allows status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vo after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

RES Signal (+)

When RES is low, the EEPROM cannot be read or
programmed. Therefore, data can be protected by
keeping RES low when V¢ is switched. RES
should be high during read and programming
because it doesn’t provide a latch function.

Vee ..__/ Read inhibit Read inhibit —
| |
T

Program inhibit

RES

Program inhibit

WE, CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 105 cycles in case of the page
programming and 104 cycles in case of the byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 10% cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake.

To prevent this phenomenon, this device has a
noise cancelation function that cuts noise if its
width is 20 ns or less in programming mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

we (O — o

:
=
b
:

20 ns max

Hitachi 73



HNS8C256A, HNS8C257A Series

2. Data protection at Ve on/off

When Vc is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
act as a trigger and turn the EEPROM to program
mode by mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.

Vee

CPU
RESET

*Unprogrammable *Unprogrammable

*The EEPROM shoud be kept in unprogrammable
state during V¢ on/off by using CPU RESET signal.

(1)Protection by CE, OE, WE

To realize the unprogrammable state, the input
level of control pins must be held as shown in the
table below.

CE Vce X X
OE x Vss X
WE X X Vee
x: Don't care.

Vce:  Pull-up to Ve level.

<

ss:  Pull-down to Vgg level.

74 Hitachi

(2) Protection by RES ()

The unprogrammable state can be realized by that
the CPU’s reset signal inputs directly to the
EEPROM’s RES pin. RES should be kept VSS
level during V¢ on/off.

The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn’t finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

N

Program inhibit Program inhibit

N
Us min| 100 ys min

10 ms min

3. Software data protection

To prevent unintentional programming caused by
noise generated by external circuits, This device
has the software data protection function. In
software data protection mode, 3 bytes of data
must be input before write data as follows. And
these bytes can switch the non-protection mode to
the protection mode.

Address Data
5555 AA
d d
AAAA or 2AAA 55
d {
5555 A0
d )

Write address Write data } Normal data input




HNS8C256A, HN58C257A Series

Software data protection mode can be canceled by
inputting the following 6 bytes. After that, this
device turns to the non-protection mode and can
write data normally. But when the data is input in
the canceling cycle, the data cannot be written.

Address Data
5555 AA
d d
AAAA or 2AAA 55
) {
5555 80
{ d
5555 AA
) d
AAAA or 2AAA 55
d- 3
5555 20

The software data protection is not enabled at the
shipment.
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HNS8C256A, HN58C257A Series

Package Dimensions

HN58C256AP Series (DP-28) Unit : mm
35.6
o8 36.5 Max 15
oo o T o Y s Y s Y s O s Y s U e e SO e O s I o N |
3
<|s
) Dl
s
1 12 14
1.9 Max 15.24
3
s
~
[Te] / \‘\
el g i 4
S| s ’ by
H 5 3 0.25%3%
2.54£025] | ||.0.48 £ 0.10 S «o e
0°-15°
HN58C256AFP Series (FP-28D) Unit : mm
18.3
18.75 Max
a8l nnnannnnnnnn! s
<
-]
o)
1 0000000000000 14 x R 116403
0.895 s g5
['+] +1
o =
\ S —
! T rt——“ﬂﬁg 0—10°
1.27 £ 0.1Q 040:8% £ T
T = 1.0
)5
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HNS8C256A, HNS8C257A Series

Package Dimensions (cont)

HNS58C256AT Series (TFP-28DB) Unit : mm
8.0
8.1 Max
21 8
© W
| P = e——— Lo,
B 5 ° Max
88 | £8 os5:01
- ?? E g 5 3 le
% ~ o
s py [elf=]
o 134+ 0.3
Unit : mm

HNS58C257AT Series (TFP-32DA)

8.0
8.2 Max

32! anoonmonononomm | 17

124

1 Fr;;\q} .
= 0-5
S | g3
S | 5= 05+0.1]|
~ | 8*

- [=]{=]
o
14.0+0.2
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ADE-203-357A (2)

HNS8V256A / HNS8V257A Series

32,768-word X 8-bit Electrically Erasable and
Programmable CMOS ROM

Preliminary

Rev. 0.
H ITAC H I August 7(,9‘; 909;

The Hitachi HN58V256A and HN58V257A are
electrically erasable and programmable EEPROMs

organized as 32,768-word X 8-bit and employing -

advanced MNOS memory technology and CMOS
process and circuitry technology. They also have a
64-byte page programming function to make their
write operations faster.

Notes: This document contains information on a new
subject to change without notice.

Features

* Single 2.7 to 5.5 V supply

¢ On-chip latches: address, data, CE, OE, WE

e Automatic byte write: 10 ms max

¢ Automatic page write (64 bytes): 10 ms max

e Fast access time: 120 ns max

¢ Low power dissipation: 20 mW/MHz, (typ)
(active)
110 pW (max) (standby)

Ready/Busy (¢)*!

Data polling and Toggle bit

¢ Data protection circuit on power on/off

¢ Conforms to JEDEC byte-wide standard
Reliable CMOS with MNOS cell technology
105erase/write cycles (in page mode)

* 10 years data retention

* Software data protection

Write protection by RES pin (#)*!

Notes: 1. All through this datasheet, the mark (¢)
indicates the function supported by only
the HN58V257A series (32 pin package).

product. Specifications and information contained herein are
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HNS8V256A, 257A Series

Ordering Information

Compatible Operating Temperature Access
Type No. Type No." Voltage Range Time Package
HN58V256AFP-12 27t055V 0to70°C 120 ns 400 mil 28-pin
HNS58V256AFP-15 150 ns plastic SOP
(FP-28D)
HN58V256AT-12 27t055V 0to70°C 120 ns 28-pin
HN58V256AT-15 150 ns plasticTSOP
(TFP-28DB)
HN58V257AT-12 HN58V257T-35 27t055V 0to70°C 120 ns 8 X 14 mm 32-pin
HNS58V257AT-15 150 ns plastic TSOP
(TFP-32DA)
Notes: 1. This type No. can be replaced by the corresponding A-version. (ex. HNS8C256P to
HN58V256AP)
Pin Arrangement
HN58V256AFP Series « HNSBV256AT Series
-/ 15 140 A3
A4 Th 28 (IVee ﬁ‘:}g 13:1g
A2 ]2 27 OWE A0 1203
18 A6
A7 3 26 [JA13 %‘1’:19 h‘)ém
= =T = S
As s 24[Jr 5322 7 Ve
== U 1= i
A3 7 22 [7JOE Vo6 C=J25 4 A8
A2 s 21 [JA10 I/%% gg g%g?_‘
A1 o opce  SESZ O zBuau
A0 gw 19 [Avo7 -
Voo 11 18 [JVO6 (Top View)
vo1 12 17 Qvos .
voz 13 16 (V04 * HNS8V257AT Series
\ 14 vo3 A7 163 A3
sl P A1C18 153 A4
AOCTH19 14 A5
NCC}20 13 A6
(Top View) Voo 21 1233 A7
vo1 22 113 A12
Vo223 10 A14
Vss 24 91 RDY/Busy
vo3c2s 8 :1]\4%%
Vo4 26 7E3 RES
vos 27 633 WE
Vo6 28 S A13
vo7 29 40 A8
Sec=ar S A
A10CT32 O 143 6?
(Top View)
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HNS58V256A, 257A Series

Pin Description

Pin name Function
A0 to A14 Address inputs
1/00 to 1/O07 Data input/output
OE Output enable
CE Chip enable
WE Write enable
Vce : Power (+2.7 to 5.5 V)
Vss Ground
RDY/Busy (+) Ready busy
RES (¢) Reset
NC No connection
Block Diagram
o oo — o7 RDY/BUSY (+)
Vee High Voltage Generator
s O ? 7
(9)RES O 2 /O Buffer
oE O > and
< 3K’ Input Latch
CE O Control Logic and Timing A
we O—
RsO—  § v
A|° O—j »| Y Decoder Y Gating
As O—
Address L ¢
Buffer and
A Latch —»  xDecoder [—P Memory Array
' yy
A14 O— \
Data Latch
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HN58V256A, 257A Series

Mode Selection

Pin Mode CE OE WE RES (+) RDY/Busy (¢) WO
Read ViL ViL ViH Vy High-Z Dout
Standby ViH x'2 X x High-Z High-Z
Write ViL Vi ViL VH High-Zto Vo Din
Deselect ViL Vi ViH VH High-Z High-Z
Wirite Inhibit X X ViH —_ —
x ViL X X - —
Data Polling ViL Vi Vi VH VoL Data out (1/07)
Program reset X x X ViL High-Z High-Z
Note: 1. Refer to the recommended DC operating condition.
2. x:Don'tcare
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage Vee -0.6t0 +7.0 v
Input voltage *1 Vin -0.5"210 +7.0 v
Operating temperature range "3 Topr 0to+70 ‘C
Storage temperature range Tstg -551t0 +125 °C
Notes: 1. With respect to Vgs.
2. Vin min : 3.0 V for pulse width < 50 ns.
3. Including electrical characteristics and data retention.
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 2.7 3.0 5.5 v
Input voltage ViL -0.3" — 0.6 v
Viu 2,42 — Vec +0.3% VvV
Vi(e) Vcc - 0.5 — Vec +1.0 )
Operating temperature Topr 0 — 70 °C

Notes: 1. Vy_min:-1.0 V for pulse width < 50 ns.
2. ViyminforVgc=3.6t105.5Vis3.0V.
3. Vi max: Vgc + 1.0 V for pulse width < 50 ns.
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HNS8V256A, 257A Series

DC Characteristics (Ta=0to + 70°C, Vcc=2.7105.5V)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current Iu —_ — 21  pyA  Vec=55V,Vin=55V
Output leakage current Lo —_ — 2 VA  Vgoc=5.5V,Vout=55/0.4V
V¢ current (standby) lcct - —_ 20 pA CE=Veco

lcc2 — — 1 mA TCE=Vy
Vcc current (active) lcca — — 8 mA  lout =0 mA, Duty = 100%,

Cycle=1psatVec=3.6V

- — 12 mA  lout = 0 mA, Duty = 100%,
Cycle=1psatVec=55V

— —_ 20 mA  lout = 0 mA, Duty = 100%,
Cycle=120nsatVcc=3.6 V

—_ — 30 mA  lout =0 mA, Duty = 100%,
Cycle=120ns atVcc=5.5V

Output low voltage VoL —_ —_ 04 V lor=2.1mA
Output high voltage Vou Vec x 0.8 — - \' lon = —400 pA
Note: 1. lyon RES: 100 yA max ()

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test condition
Input capacitance Cin™ — — 6 pF Vin=0V
Output capacitance Cout™ — — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100% tested.
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HNS8V256A, 257A Series

AC Characteristics (Ta=0to + 70°C, Vcc =2.7105.5V)

Test Conditions

+ Input pulse levels: 0V103.0V

0VitoVce (RES pin)

* Inputrise and fall time : <20 ns

« Input timing reference levels : 0.8,1.8 V

* Output load : 1TTL Gate +100 pF
¢ Output reference levels: 1.5V, 1.5V

Read Cycle

HNS58V256A, 257A

-12 -15
Parameter Symbol Min Max Min Max Unit Testconditions
Address to output delay tacc — 120 — 150 ns CE=0OE=V,,WE=Vjy
CE to output delay tce — 120 — 150 ns OE=V),WE=Vy
OE to output delay toe 10 60 10 60 ns CE=V,WE=Vy
Address to output hold toH 0 - 0 — ns CE=0E=V,,WE=Vy
OE (CE) high to output float™ tpg 0 40 0 40 ns CE=V ,WE=Vy
RES low to output float*1(¢)  tper 0 350 0 350 ns CE=0E=V|,WE=Vy
RES to output delay(+) tRR 0 600 0 600 ns CE=0E=V|,WE=Vy

Note: 1. tpr and tpgr are defined as the time at which the outputs achieve the open circuit conditions and

are no longer driven.
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Read Timing Waveform

tRR

s
Address >§ §<
. i,
tacc
CE
\r ﬂ toH
tce
OE \l __/‘
1 tor
High

WE L

Data Out A<j\§< Data Out Valid

-

resio)

\l torr
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HNS58V256A, 257A Series

Write Cycle

Test
Parameter Symbol Min™ Typ Max Unit conditions
Address setup time tas 0 —_ —_ ns
Address hold time tAH 50 — — ns
CE to write setup time (WE controlled)  tcg 0 —_ —_ ns
CE hold time (WE controlled) tcH 0 — — ns
WE to write setup time (CE controlled)  tws 0 — —_ ns
WE hold time (CE controlled) twH 0 — —_ ns
OE to write setup time toEs 0 — —_ ns
OE hold time toEH 0 —_ —_ ns
Data setup time tos 50 — —_— ns
Data hold time toH 0 —_— —_ ns
WE pulse width (WE controlled) twp 200 — — ns
CE pulse width (CE controlled) tow 200 _ —_ ns
Data latch time toL 100 — — ns
Byte load cycle tsLc 0.3 —_ 30 us
Byte load window taL 100 — -— © s
Write cycle time twe —_ —_ 102 ms
Time to device busy tos 120 — — ns
Write start time tow 0% —_ — ns
Reset protect time (¢) trp 100 — —_ ps
Reset high time (¢) tRes 1 —_ — ps

Note: 1. Use this device in longer cycle than this value.

2. twc must be longer than this value unless polling techniques or RDY/Busy (+) are used. This
device automatically completes the internal write operation within this value.

3. Next read or write operation can be initiated after tpy if polling techniques or RDY/Busy (¢ ) are
used.
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HNS8V256A, 257A Series

Byte Write Timing Waveform(1) (WE Controlled)

ke

tcs || tan

tcH

tas

taL

twp

toes

WE SV
toEH

tos t

o QAXRAN ;XZQQM/

Din 4
tow
L tos )
RDY/Busy High-Z High-Z
(+) -~ trp
RES |
RES (+)
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HNS58V256A, 257A Series

Byte Write Timing Waveform(2) (CE Controlled)

/L
parer XX R
tws| | tan taL twe
\ tow I vl \
o N 7 NOWXX X
tas twH
- \ L OO0
toes -—lt
OEH
or QOO NOGXXX/
tos toH
A R
Din | —
tow
H . tDB . K
RDY/Busy High-Z High-Z
(+) trp
tRES ()()
RES (#) 7
- =
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HN58V256A, 257A Series

Page Write Timing Waveform(1) (WE Controlled)
1
Address 3
i X EDL__XXXXXXSXXXX_
s Y
J@W \ RO N
tcs twe
e 000U IO\ A\ /XN AN
))

toEH

sl

WE \

LZJ

OES

o | = i NXXEX/
Din ——-4E J}—-< >—S§—< — /‘ | J)()

. tos
RDY/Busy. High-Z
(¢) il

trp
RES (¢) —
S (
Veo )

Note: 1. A6 through A14 are page address and these address are latched at the first falling edge of WE

Hitachi 89



HNS8V256A, 257A Series

Page Write Timing Waveform(2) (CE Controlled)

tws
WE X; ij 5(

/R /R

1 L { |
AOto A14 T 7 ) _
tﬁ";.ﬂ_u taL
cw
S ¥ % /AR YR B VIS
twe

-

o |

PO

Din

RDY/Busy
(¢)

RES (¢)

Vec

toeH

Ly

toes
(( L
LRy = i NGRS/
- \ ((
e i
High-Z r‘D—B\L High-Z
trRp g)
L
)
tRes

—
_—

Note: 1. A6 through A14 are page address and these address are latched at the first falling edge of CE
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HNS8V256A, 257A Series

Data Polling Timing Wavefome

aawess an XXX o MWX m XXX
I
) (.

¢ )

WE —\___/ tce ! w

CE

K
toeH toes
i —
o / N\
.t:-_,g tow
/07 { Din X )- {Dout X) — @————
twe
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HNS8V256A, 257A Series

Toggle bit

This device provide another function to determine

the internal programming cycle. If the EEPROM is
set to read mode during the internal programming
cycle, 1/06 will charge from “1” to “0” (toggling)
for each read. When the internal programming
cycle is finished, toggling of I/O6 will stop and the
device can be accessible for next read or program.

Toggle bit Wavefome

Next mode
-

tce”
CE

£(

2 SVERNVARNYVARNIVAR \

/

i

o

LA
\

. N_

‘OE‘ —
= VA Ya

{OEH loes
2
@/——S‘,—/o:n\ Dout
tow

Notes: 1. 1/O6 biginning state is "1".
2. /07 ending state will vary.
3. See AC read characteristics.
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HNS8V256A, 257A Series

Data Protection Timing Waveform(1) (in protection mode)

w f»s
-« g
IEAVAVE VR VAW ’(’

taLc

[

twe

——

Address 5555 2AAA 5555 Write Address
Data AA 55 A0 Write Data

Software Data Protection Timing Waveform(2) (in non-protection mode)

( ((
Voe ] )
twe Normal active
mode
— i
CE 4 \
—
WE 4
Address 6555 2AAA 5555 5555 2AAA 5555
Data AA 55 80 AA 55 20
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HNS8V256A, 257A Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 64 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 63 bytes can be written in the same
manner. Each additional byte load cycle must be
started within 30 us from the preceding falling
edge of WE or CE. When CE or WE is kept high
for 100 ps after data input, the EEPROM enters
write mode automatically and the input data are
written into the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte
of data to be loaded outputs from I/O7 to indicate
that the EEPROM is performing a write operation.

RDY/Busy Signal (+)

RDY/Busy signal also allows status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vg, after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

RES Signal (¢)

When RES is low, the EEPROM cannot be read or
programmed. Therefore, data can be protected by
keeping RES low when Vcc is switched. RES
should be high during read and programming
because it doesn’t provide a latch function.

Voo __A/noaa inhbit Read inhiit
]
j < f| \

Program inhibit

RES

Program inhibit
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WE, CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 10 cycles in case of the page
programming and 104 cycles in case of the byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake.

To prevent this phenomenon, this device has a
noise cancellation function that cuts noise if its
width is 20 ns or less in programming mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

WE R

CE | oS ov

'
l}
]
'
'
'
[l
'
]
'
]
]
[l
'
]
'
'
]
]
'

20 ns max




HNS8V256A, 257A Series

2. Data protection at Vcc on/off

When V¢ is tumed on or off, noise on the control
pins generated by external circuits (CPU, etc) may
act as a trigger and turn the EEPROM to program
mode by mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.

cc

CPU
RESET

“Unprogrammable ‘Unprogrammable

*The EEPROM shoud be kept in unprogrammable
state during Vg onVoff by using CPU RESET signal.

(1)Protection by CE, OE, WE

To realize the unprogrammable state, the input
level of control pins must be held as shown in the
table below.

CE Vee x x
OE x Vss x
WE x x Vee
x: Don't care.

Vce: Pull-up to Vg level.
Vgs: Pull-down to Vgg level.

(2) Protection by RES (¢)

The unprogrammable state can be realized by that
the CPU’s reset signal inputs directly to the
EEPROM'’s RES pin. RES should be kept Vss
level during Ve on/oft.

The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn’t finish correcly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

3. Software data protection

To prevent unintentional programming caused by
noise generated by external circuits, This device
has the software data protection function. In
software data protection mode, 3 bytes of data
must be input before write data as follows. And
these bytes can switch the non-protection mode (o
the protection mode.

Address Data
5555 AA
l {
AAAA cir 2AAA Sf
5555 A0
l d

Write address Write data } Normal data input

Software data protection mode can be cancelled by
inputting the following 6 bytes. After that, this
device turns to the non-protection mode and can
write data normally. But when the data is input in
the cancelling cycle, the data cannot be written.

Address Data

5555 AA

1 {

AAAA or 2AAA 55
d d

5555 80
13 13

5555 AA

d l

AAAA or 2AAA 55
I3 {

5555 20

The software data protection is not enabled at the
shipment.Package Dimensions
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HNS8V256A, 257A Series

Package Dimensions

HNS8V256AFP Series (FP-28D) Unit : mm
18.3
18.75 Max
28 15
-
[ o]
o
1 JUOUO00OOUUULEU 14 % . 118403

0.895 b gy

Iﬂ. + 1

o e

Y S %
itatatatatitaty) | <} 0—10°
+0.10 (=4
. 0.402¢: 5 j
1.27£0.19] | 0.05 .2- 10
oS
HNS58V256AT Series (TFP-28DB) Unit : mm
8.0
8.1 Max
21! nonnoonononnnn |8

11.8

L[:—'_——J ) 5o M
as| | =lx 3 >
CCOUCUoIICIITE ?'? 22 25201
IWULULUYUUULILL wnio
% ~l | o
s ojo
s o
a [o]0.10] 13.4203
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HNS8V256A, 257A Series

Package Dimensions (cont)

HNS58V257AT Series (TFP-32DA) Unit : mm

8.0
8.2 Max
32| ynmooneononns! 17

12.4

}

‘,—O—S"
3 | |3
ol | S| 05x0.1
] ~ | 82
g ; ol|o
o 14.0+0.2
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ADE-203-028E (2)

HNS58C1001 Series

131,072-word x 8-bit Electrically Erasable and
Programmable CMOS ROM

H ITAC H I May 22?\;. 9592

The Hitachi HN58C1001 is an electrically erasable  Qrdering Information

and programmable EEPROM organized as

131,072-word x 8-bit. It realizes high speed, low Access

power consumption, and a high level of reliability, Type no. time Package
employing advanced MNOS memory technology ~ HN58C1001P-15 150 ns 600 mil 32-pin
and CMOS process and circuitry technology. It plastic DIP(DP-32)
also has a 128-byte page programming function to ~ HN58C1001FP-15 150 ns 525 mil 32-pin

make its erase and write operations faster. plastic SOP (FP-32D)
HN58C1001T-15 150 ns 8 x 14 mm 32-pin
Features plastic TSOP
(TFP-32DA)

* Single 5 V supply
* On-chip latches: address, data, CE, OE, WE
Automatic byte write: 10 ms max
Automatic page write (128 bytes): 10 ms max
* Fast access time: 150 ns max
* Low power dissipation: 20 mW/MHz, typ
(active)
110 pW max (standby)
Data polling and RDY/Busy
¢ Data protection circuit on power on/off
Conforms to JEDEC byte-wide standard
Reliable CMOS with MNOS cell technology
10%erase/write cycles (in page mode)
* 10 years data retention
¢ Software data protection
* Write protection by RES pin

L]
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HN58C1001 Series

Pin Arrangement
* HN58C1001P/FP Series
_ U/
RDY/Busy L1 32 Vee
A16 2 31 [JA15
A14 O3 30 [JRES
A12 4 29 [(IWE
A7 O5 28 [JA13
A6 []6 27 [JA8
A5 O47 26 [ 1A9
A4 58 25 [JA11
A3 9 24 []OE
A2 10 23[JA10
A1 O 11 22 CE
A0 []12 21 /07
/00 13 20 [11/06
/01 {14 19 [J1/05
/02 ] 15 18 [11/04
Vgg ] 16 17 [J1/03
(Top View)
* HN58C1001T Series
A3C17 16 A4
A2C18 15 A5
A1C19 141 A6
A0C—20 13 A7
1/00 21 12 A12
/01 22 113 A14
1/02 23 10JA16 _
Vss 24 9—1 RDY/Busy
1/03 =325 8 Vce
1/04 =26 7E3JA15
1/05 27 6 RES
1106 C—|28 5 WE
1107 29 41A13
CEC30 3A8
A10 C31 Q 21A9
OE32 1A
(Top View)
Pin Description
Pin name Function Pin name Function
A0-A16 Address inputs WE Write enable
1/00-1/07 Data input/output Vce Power (+5 V)
OE Output enable Vss Ground
CE Chip enable RDY/Busy Ready busy
RES Reset
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HN58C1001 Series

Block Diagram
v 1100 — /07 RDY/Busy
cc .
High Voltage Generator
o ?_¢
A
RES O I/O Buffer
oE O and
4 Input Latch
—G_E_ O Control Logic and Timing f
WE O—
RES O—— ¢ v ¢
AIO 8 —P Y Decoder — Y Gating
A O—
Address L ¢
Buffer and
Latch — %  XDecoder | P Memory Arra
A7 O— AT
|
A6 O— ¢
Data Latch
Mode Selection
Pin Mode CE OE WE RES RDY/Busy 170
Read Vi Vi ViH VH High-Z Dout
Standby ViH X X X High-Z High-Z
Write ViL ViH ViL VH High-ZtoVg.  Din
Deselect ViL Vi ViH VH High-Z High-Z
Write Inhibit X X ViH X — —
X Vi X X — —_
Data Polling ViL ViL ViH VH VoL Data Out (1/07)
Program Reset X X X ViL High-Z High-Z

Note: 1. x:Don'’t care
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HN58C1001 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage 1 Vee —0.6t0 +7.0 \%
Input voltage ™ Vin -0.52t0+7.0 v
Operating temperature range "3 Topr 0to+70 °C
Storage temperature range Tstg -55to +125 °C

Notes: 1. With respect to Vsg
2. Vin min : =3.0 V for pulse width < 50 ns
3. Including electrical characteristics and data retention.

Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vece 4.5 5.0 55 \
Input voltage ViL -0.3 — 0.8 \
ViH 2.2 — Vcc +0.3 \
VH Vcc—0.5 — Ve + 1.0 \
Operating temperature Topr 0 — 70 °C

DC Characteristics (Ta=0 to +70°C,Vcc=5V 10 %)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2" BA  Vec=55V,Vin=55V
Output leakage current | o — — 2 MA  Vgc=5.5V, Vout=5.5/0.4V
Vcc current (standby)  lccy — — 20 pA  CE=Vcc
lcc2 — — 1 mA CE=Vjy
Vcc current (active) lcca — — 15 mA  lout = 0 mA, Duty = 100%,
Cycle=1psatVgc=55V
— — 50 mA  lout =0 mA, Duty = 100%,
Cycle=150ns at Vcc=5.5V
Input low voltage ViL -0.32 — 0.8 v
Input high voltage VIH 2.2 — Vgc+03 V
VH Vec-05 — Vec+1.0 V
Output low voltage VoL — — 0.4 \" loL=2.1 mA
Output high voltage VoH 2.4 — — \" loy =—400 pA

Note: 1. I on RES: 100 pA max
2. Vi min :—1.0 V for pulse width < 50 ns
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HNS8C1001 Series

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test condition
Input capacitance™ Cin — — 6 pF Vin=0V
Output capacitance™ Cout — —_ 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100% tested.

AC Characteristics (Ta = 0 to +70°C, Vcc =5V = 10%)
Test Conditions

e Input pulse levels : 0.4 Vto24V
0V to Ve (RES pin)
* Inputrise and fall time : <20 ns
¢ Qutput load : 1TTL Gate +100 pF
* Reference levels for measuring timing : 0.8 V,2.0V

Read Cycle

Parameter Symbol Min Max Unit Test conditions
Address to output delay tacc — 150 ns CE=0E=V,WE=Vy
CE to output delay tce — 150 ns OE =V, WE=Vj

OE to output delay toe 10 75 ns CE=V|,LWE=VH
Address to output hold ton 0 — ns CE=0OE=V),WE=Vy
OE (CE) high to output float™  tpr 0 50 ns CE=V),WE=Vjy

RES low to output float™ torR 0 350 ns CE=0E=V,WE=Vy
RES to output delay tRR 0 450 ns CE=0E=V|,WE=V}

Note: 1. tpr and tprg are defined as the time at which the outputs achieve the open circuit conditions
and are no longer driven.
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HN58C1001 Series

Read Timing Waveform

s
Address
Xv

tacc
CE /
\r toH
' tce
OE i
toe tor

. High

WE g

' N
Data Out L Data Out Valid
v trR AN ala out Vel 7§7

\| torR
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HNS8C1001 Series

Write Cycle
Test

Parameter Symbol Min™ Typ Max Unit conditions
Address setup time tas 0 —_ — ns
Address hold time tan 150 — — ns
CE to write setup time (WE controlled)  tgg 0 — —_ ns
CE hold time (WE controlled) tcH 0 — — ns
WE to write setup time (CE controlled)  tws 0 — — ns
WE hold time (CE controlled) twH 0 — —_— ns
OE to write setup time toes 0 — — ns
OE hold time toeH 0 — — ns
Data setup time tps 100 — — ns
Data hold time toH 10 — —_ ns
WE pulse width (WE controlled) twp 250 — — ns
CE pulse width (CE controlled) tew 250 — — ns
Data latch time toL 300 — -— ns
Byte load cycle teLc 0.55 — 30 Us
Byte load window taL 100 — —_ Hs
Write cycle time twe — — 102 ms
Time to device busy tos 120 — — ns
Write start time tow 1503 — — ns
Reset protect time trp 100 —_ — us
Reset low time tRes 1 — — ps

Note: 1. Use this device in longer cycle than this value.

2. twc must be longer than this value unless polling techniques or RDY/Busy are used. This device
automatically completes the internal write operation within this value.

3. Next read or write operation can be initiated after tpyy if polling techniques or RDY/Busy are

used.
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HNS58C1001 Series

Byte Write TimingWaveform(1) (WE Controlled)

L twe
- X | {
tcs || tan tcH ‘
o s /X000
tas teL
twp /L
_ l - X
we N
L toes toen
o8 QOUXRXXA XGRS/
tps toH
s N
. B <
Din g jH)
tow
o . tps —
ADY/BGsy High-Z High-Z
trpP
(.
tRES )]
RES

108 Hitachi



HN58C1001 Series

Byte Write Timing Waveform (2) (CE Controlled)

Address (><><><>§

t
tws| | tan taL we
\ tow - /L \
oE \ 7 NOXX
tas twH
toes
"'tOEH
oE QUK NGRS/
tps toH |
A
Din zt (F
tow
i tos i he
RDY/Busy High-Z High-Z
trp
- ‘)‘)
RES ———
((
s )
Vee —/
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HN58C1001 Series

Page Write Timing Waveform (1) (WE Controlled)

- L
A0 to A16 7 y
teL

tas taH
e e e
" TN e e N/ S N N
tcs tcH twe
or QOO IO /X /XN, OO0\
OEH
t
OES ()() ‘—" )
O KX el |1 NKXGXXK/
. — OO O
DW
RDY/Busy —igh-Z ‘@1 ( High-Z
trp )
F N
Es )
tres i(
Vee ))

Note: 1. A7 to A16 are page addresses and must be same within the page write operation.
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HN58C1001 Series

Page Write Timing Waveform (2) (CE Controlled)

"1 L
AO to A16 I 7 )
tas F’M’ teL
tew

{ [

CE \ [ \jl Y
VNV WAV AR Vi i
LIwH

RN /R /RN TR
OEH
tOES (( /L
))

e XX | |1 NN/
. OO

RDY/Busy —High-Z . \ High-Z

S
|

N

g
m
égg

1|
m
)

tRES J(
o )

&

Note: 1. A7 to A16 are page addresses and must be same within the page write operation.
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HN58C1001 Series

Data Polling Timing Waveform

) /
i

((
)]

= N/ Y/ S
/ 2
WE —\_/ tce \<
toeH toes
§ —
e / U
tog| tow
: {bin X\ U ( 4
1107 { Din X ) {Dout X) )i Dout X —
- twe
Toggle bit 1/06 will charge from "1" to "0" (toggling) for each

read. When the internal programming cycle is

This device provide another function to determine fipished, toggling of /06 will stop and the device
the internal programming cycle. If EEPROM setto  can be accessible for next read or program.

read mode during the internal programming cycle,

Toggle Bit Waveform

Next mode

R RIXXKIXKIRN —
/

[({

P
I

3y \
toe
OE
toEH ' toes
"1 2 ‘2
/06 i — 7 Dout \ Dout S—-—@ 7 Dout \
twe tow

Note: 1. I/O6 biginning srate is “1".
2. /06 ending state will very.
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HN58C1001 Series

Software Data Protection Timing Waveform (1) (in protection mode)

A~
=

w
x _ O\
Eavawa

\_/_X
\__/_S

teLc

Address 5555 AAAA or
2AAA
Data AA 55

-

A~
=

[ r

twe

5555 Write Address

A0 Write Data

O\
S\

Software Data Protection Timing Waveform (2) (in non-protection mode)

((

Address 5555 AAAA or 5555
2AAA
Data AA 55 80

twe

)
Normal active \

mode
((

) \—

5555 AAAA or 5555

2AAA

AA 55 20

(e
)] \
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HNS58C1001 Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 128 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 128 bytes can be written in the
same manner. Each additional byte load cycle must
be started within 30 ps from the preceding falling
edge of WE or CE. When CE or WE is kept high
for 100 ps after data input, the EEPROM enters
write mode automatically and the input data are
written into the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operartion.

RDY/Busy Signal

RDY/Busy signal also allows status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to VgL after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

RES Signal

When RES is low, the EEPROM cannot be read or
programmed. Therefore, data can be protected by
keeping RES low when V¢ is switched. RES
should be high during read and programming
because it dosen't provide a latch function.

Vec /| Readinhibit
J
j{ NS

Program inhibit

Read inhibit

N

RES

Program inhibit

114 Hitachi

WE , CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE. .

Write/Erase Endurance and Data Retention

“Time

The endurance is 104 cycles in case of the page
programming and 103 cycles in case of the byte
programming (1% cumulative failure rate). The '
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake.

To prevent this phenomenon, the this device has a
noise cancelation function that cuts noise if its
width is 20 ns or less in programming mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

WE L ov

|
—! -—

' '
'

20’ns max




HNS8C1001 Series

2. Data protection at V¢ on/off

When Ve is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in
unprogrammable state by using a CPU reset signal
to RES pin. RES pin should be kept at Vgg level
when V¢ is turned on or off.

The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn't finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

Ve _J \__

AES N

Program inhibit Program inhibit
WE \
orCe [l ps min| 100 ps min I 10 ms min

3. Software data protection

To prevent unintentional programming caused by
noise generated by external circuits, This device
has the software data protection function. In
software data protection mode, 3 bytes of data
must be input before write data as follows. And
these bytes can switch the non-protection mode to
the protection mode.

Address Data
5555 AA
) {
AAAA (f 2AAA 5f)
5555 AO
) )

Write address Write data } Normal data input

Software data protection mode can be canceled by
inputting the following 6 bytes. After that, this
device turns to the non-protection mode and can
write data normally. But when the data is input in
the canceling cycle, the data cannot be written.

Address Data

5555 AA

d d

AAAA or 2AAA 55
d d

5555 80

d 1

5555 AA

i) d

AAAA or 2AAA 55
{ d

5555 20

The software data protection is not enabled at the
shipment.
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HN58C1001 Series

Package Dimensions

HNS58C1001P Series (DP-32) Unit : mm

41.9
32 42.5 Max 17
i I s N o N e T e O e Y e e e Y e O o e B o O |
K
) DI~
el

Ny sy 5 By [y N g Iy

1.2 16

2.3 Max

b
fin ||
Min | 5.08 Max

c |
2 0.11 :
2.54 1 0.25 048:010) =3 025%00s |
T I O o 0° —15°
HNS58C1001FP Series (FP-32D) Unit : mm
20.45
20.95 Max
82 \nnnnnonnnonnnnnn! 17
3
s
b N
© ) 14.14 + 0.30
. + O.
1 0000000 Unuuouy 16
3 o5
1.0 Max S| sS 142
o o o
o N
[ \ o
TOT0T0 S o
£
Mofon] & 08
o
+0.10 o
0.40*339 @015 [0
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HNS58C1001 Series

Package Dimensions (cont)

HNS58C1001T Series (TFP-32DA)

Unit : mm

8.0
8.2 Max
32 17

12.4

1.2 Max __

0.17 + 0.05

0.08 Min _ﬁﬂ

3
=
©

~—

1 ;.
0.5+ 0.1

f—

o
14.0+0.2

Hitachi 117



118 Hitachi



ADE-203-314E (2)

HN58V1001 Series

131,072-word x 8-bit Electrically Erasable and
Programmable CMOS ROM

HITACHI 5, 1005
May 23, 1995

The Hitachi HN58V1001 is an electrically erasable ~ Qrdering Information

and programmable EEPROM organized as

131,072-word x 8-bit. It realizes high speed, low Access

power consumption, and a high level of reliability, Type no. time Package

employing advanced MNOS memory technology ~ HN58V1001P-25 250 ns 600 ’_““ 32-pin

and CMOS process and circuitry technology. It plastic DIP(DP-32)

also has a 128-byte page programming function to ~ HN58V1001FP-25 250 ns 525 mil 32-pin

make its erase and write operations faster. plastic SOP (FP-32D)

HN58V1001T-25 250ns 8 x 14 mm 32-pin
Features plastic TSOP
(TFP-32DA)

« Single 3 V supply
« On-chip latches: address, data, CE, OE, WE
* Automatic byte write: 15 ms max
* Automatic page write (128 bytes): 15 ms max
* Fast access time: 250 ns max
* Low power dissipation: 20 mW/MHz, typ
(active)
110 pW max (standby)
« Data polling and RDY/Busy
* Data protection circuit on power on/off
¢ Conforms to JEDEC byte-wide standard
¢ Reliable CMOS with MNOS cell technology
* 10%rase/write cycles (in page mode)
* 10 years data retention
* Software data protection
* Write protection by RES pin
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HIN58V1001 Series

Pin Arrangement
* HN58V1001P/FP Series
_ N
RDY/Busy []1 32 Ve
A16 ]2 31 [JA15
A14 03 30 [JRES
A12 []4 29 [1WE
A7 15 28 [1A13
A6 []6 27 A8
A5 17 26 [1A9
A48 25 A1
A3 ]9 24 [1OE
A2 10 23[1A10
A1 11 22 [1CE
A0 [J12 21 (3107
1100 []13 20 [(31/06.
1101 ]14 19 [11/05
1102 C}15 18 [J1/04
Vgs (116 17 V03
(Top View)
* HN58V1001T Series
A3C 17 161 A4
A2|18 151 A5
A1C19 14 A6
AOC]20 13[A7
1/00 21 12[1A12
1701 22 11A14
1/02 23 10A16
Vss 24 9[—1 RDY/Busy
1/03 =25 8 Vec
/04 26 7E3A15
1105 T—j27 6 RES
1106 28 5 WE
1107 29 4A13
CEL30 31A8
A10 C131 O 2fA9
OE32 1A
(Top View)
Pin Description
Pin name Function Pin name Function
A0-A16 Address inputs WE Write enable
1/00-1/07 Data input/output Vece Power (+3 V)
OE Output enable Vss Ground
CE Chip enable RDY/Busy Ready busy
RES Reset
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HN58V1001 Series

Block Diagram
e | /00 — /07 RDY/Busy
Vee High Voltage Generator
Vss O—W ? ?
A
RES O 2 1/O Buffer
o O > and
4 Input Latch
CE O Control Logic and Timing ﬁ
WE O—
RES O—— ¢ + ¢
Alo —> Y Decoder P Y Gating
Ae O—
Address ¢ ¢
Buffer and
Latch —»|  XDecoder ||  Memory Array
A7 O—
|
A16 O— ¢
Data Latch
Mode Selection
Pin Mode CE OE WE RES RDY/Busy o
Read Vi Vi Vin VH High-Z Dout
Standby ViH x"1 x X High-Z High-Z
Write ViL VIH ViL VH High-Z to VoL Din
Deselect Vi ViH ViH VH High-Z High-Z
Write Inhibit X X ViH X — —
X ViL X X — —
Data Polling ViL ViL ViH VH VoL Data out (1/07)
Program reset X X X ViL High-Z High-Z

Note:

1. x:Don’t care
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HNS58V1001 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage *1 Vee —0.6t0+7.0 \%
Input voltage *! Vin -0.5210 +7.0 v
Operating temperature range "3 Topr Oto +70 °C
Storage temperature range Tstg -55to +125 °C -
Notes: 1. With respect to Vgg
2. Vin min : -3.0 V for pulse width < 50 ns
3. Including electrical characteristics and data retention.
Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 27 3.0 5.5 v
Input voltage ViL -0.3 — 0.8 v
ViH 1.9 — Vce +0.3 \")
VH Vcc—-0.5 — Veg+1.0 -V
Operating temperature Topr 0 — 70 °C

DC Characteristics (Ta=0 to +70°C,Vcc=2.7t0 5.5 V)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — oM BA  Vec=36V,Vin=36V
Output leakage current i o — — 2 PA  Vcc=3.6V, Vout=3.6/04V
Vg current (standby) gy - _— 20 pA CE=Vge
Iccz — — mA CE=Vjy
Ve current (active) Icca — — 6 mA  lout = 0 mA, Duty = 100%,
: Cycle=1psatVgc=33V
— — 15 mA  lout = 0 mA, Duty = 100%,
Cycle =250 ns at Vg =3.3V
Input low voltage Vi -0.32 — 0.8 \"
Input high voltage ViH 1.9" — Vec+03  V
VH Vo905 — Vec+10 V
Output low voltage VoL — — 0.4 Vv loL=2.1mA
Output high voltage VoH Vcc x0.8 — — \ loy = —400 pA

Note: 1. I on RES: 100 pA max

2. Vi min:-1.0V for pulse width < 50 ns
3. Viymin:2.2VforVgc=3.6t05.5V.
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HN58V1001 Series

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test condition
Input capacitance™ Cin — — 6 pF Vin=0V
Output capacitance’™?  Cout — — 12 pF Vout=0V

Note: 1. This parameter is periodically sampled and not 100% tested.

AC Characteristics (Ta = 0to +70°C, Vcc =2.7t0 5.5 V)
Test Conditions

¢ Input pulse levels : 0.4V t02.4V
0V to Ve (RES pin)
* Input rise and fall time : <20 ns
* Output load : 1TTL Gate +100 pF
 Reference levels for measuring timing : 0.8 V, 1.8 V

Read Cycle

Parameter Symbol Min Max Unit Test conditions

Address to output delay tacc — 250 ns CE=0E=V),WE=Vjy
CE to output delay tce — 250 ns OE =V, WE=Vj4

OE to output delay toe 10 120 ns CE=V|,LWE=VjH
Address to output hold ton 0 — ns CE=0E=V|,WE=Vj
OE (CE) high to output float™ tor 0 50 ns CE=V), WE=Vj

RES low to output float™ torR 0 350 ns CE=0E=V),WE=VH
RES to output delay tRR 0 600 ns CE=0E=V,, WE=VjH

Note: 1. tprand tprg are defined as the time at which the outputs achieve the open circuit conditions
and are no longer driven.
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HN58V1001 Series

Read Timing Waveform
/s N
Address >§ §<
N 7
tacc
- -
CE \ ]
N ton
tce
P '
OE /
toE tor
_ High
WE J
' B
Data Out s Data Out Valid >——
A RN by

RES __/

\| toFR
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HNS8V1001 Series

Write Cycle
Test

Parameter Symbol Min*1 Typ Max Unit conditions
Address setup time tas 0 — — ns
Address hold time tAH 150 — — ns
CE to write setup time (WE controlled)  tcs 0 — — ns
CE hold time (WE controlled) tcH 0 —_— - ns
WE to write setup time (CE controlled) tws 0 — — ns
WE hold time (CE controlled) twH 0 — — ns
OE to write setup time toes 0 — —_ ns
OE hold time toEH 0 — — ns
Data setup time tos 100 — — ns
Data hold time toH 10 — — ns
WE pulse width (WE controlled) twp 250 — — ns
CE pulse width (CE controlled) tow 250 — — ns
Data latch time toL 750 — — ns
Byte load cycle teLc 1.0 — 30 Hs
Byte load window taL 100 —_ — us
Write cycle time twe — — 15%2 ms
Time to device busy tos 120 _ —_— ns
Write start time tow 250"3 — —_ ns
Reset protect time trp 100 —_ —_ Us
Reset low time tres 1 — — Hs

Note: 1. Use this device in longer cycle than this value.
2. twc must be longer than this value unless polling techniques or RDY/Busy are used. This device

automatically completes the internal write operation within this value.

3. Next read or write operation can be initiated after tpy if polling techniques or RDY/Busy are
used.Read Timing Waveform (2)"3 "4 "6
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HN58V1001 Series

Byte Write TimingWaveform(1) (WE Controlled)

L twe
) ) | | / -
tos || tan tchH
/L
e s LN
tas teL
—_— l <———twp—> T N {t
WE S A VY
N
toes t
R OEH )
o8 U AKX
tps toH
B
Din )
tow
_ i tos .
RDY/Busy High-Z High-Z
trp
(
tRES | )
RES

—

126 Hitachi




HN58V1001 Series

Byte Write TimingWaveform(2) (CE Controlled)

- /L

t
tws| |_ taH taL we
\ tew T (6 \
o NOQAXX/ X
Sr 72 17
tas twH
e < LU0

toes
toen

tos toH
A A
. 7 (
Din pl —5
7 tow
. tos i
. -Z High-Z
RDY/Busy High 9
trp
trRes ()()
RES
r —
vee —/
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HN58V1001 Series

Page Write Timing Waveform (1) (WE Controlled)

tcs

N7

O
m
=

e Y/ iy |

twe

*. [ /
A0 to A16 ) p
tASl‘—"
o twp /!
WE lg

toes

2\ /mm

toEH

O
m
~

tos],

15

Din
RDY/Busy High-Z
trRp
RES —/
trEs
Vee

Note: 1. A7 to A16 are page addresses and must be same within the page write operation.
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HN58V1001 Series

Page Write Timing Waveform (2) (CE Controlled)

1
Address
AO to A16

CE

Din

RDY/Busy

sl
m
»

S G 110 -

\ o X
SR—7ﬂ‘—jl ;\1/ teLc (—%—/ U \XMM \‘—
tws
ol /| Wm
tocs (( OEH
_ (
M )) tow
High-Z High-Z
K
trRp {)
)
tRES

{
)

Note: 1. A7 to A16 are page addresses and must be same within the page write operation.
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HNS58V1001 Series

Data Polling Timing Waveform

]

N

o 4
WE

)
tce \
toEH toes

{(

oE / AN
toe tow
: AN I 7o N
/07 {Din X ) {Dout X) ) {Dout X)
twe
Toggle bit cycle, I/O6 will charge from "1" to "0" (toggling)

This device provide another function to determine
the internal programming cycle. If the EEPROM

for each read. When the internal programming
cycle is finished, toggling of I/06 will stop and the
device can be accessible for next read or program.

set to read mode during the internal programming

Toggle Bit Waveform

1

Next mode

VAR SV aNVANIVARNIVan

£

w—e_\j/

” N\

— toe 4 |
OE
toeH toEs
=l ; 2 2
Vo8 Din\ / Dout ™ \Ii)u—t/—s Dout /| bout \—
t
twe bW

Note: 1. /06 begining state is "1"
2. 1/06 ending state will vary
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HN58V1001 Series

Software Data Protection Timing Waveform (1) (in protection mode)

Veo _/—SS {
e /N W\

fT

=

[

~J=
=

teLc twe
Address 5555 AAAA or 5555 Write Address
2AAA
Data AA 55 A0 Write Data

Software Data Protection Timing Waveform (2) (in non-protection mode)

( (. :
Voo ) ))
twe Normal active
mode

RV AAVAVAVAVAVAY aum

- r

~~

Address 5555 AAAAoOr 5555 5555 AAAAoOr 5555
2AAA 2AAA
Data AA 55 80 AA 55 20
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HN58V1001 Series

Functional Description
Automatic Page Write

Page-mode write feature allows 1 to 128 bytes of
data to be written into the EEPROM in a single
write cycle. Following the initial byte cycle, an
additional 1 to 128 bytes can be written in the
same manner. Each additional byte load cycle must
be started within 30 ps from the preceding falling
edge of WE or CE. When CE or WE is kept high
for 100 ps after data input, the EEPROM enters
write mode automatically and the input data are
written into the EEPROM.

Data Polling

Data polling allows the status of the EEPROM to
be determined. If EEPROM is set to read mode
during a write cycle, an inversion of the last byte of
data to be loaded outputs from I/O7 to indicate that
the EEPROM is performing a write operartion.

RDY/Busy Signal

RDY/Busy signal also allows status of the
EEPROM to be determined. The RDY/Busy signal
has high impedance except in write cycle and is
lowered to Vg after the first write signal. At the
end of a write cycle, the RDY/Busy signal changes
state to high impedance.

RES Signal

When RES is low, the EEPROMcannot be read or
programmed. Therefore, data can be protected by
keeping RES low when V¢ is switched. RES
should be high during read and programming
because it dosen't provide a latch function.

Read inhibit

Vec /| Readinhibit
|
T A

Program inhibit

N
N

RES

Program inhibit

132 Hitachi

WE ,CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by
the rising edge of WE or CE.

Write/Erase Endurance and Data Retention
Time

The endurance is 10 cycles in case of the page
programming and 103 cycles in case of the byte
programming (1% cumulative failure rate). The
data retention time is more than 10 years when a
device is page-programmed less than 104 cycles.

Data Protection

1. Data Protection against Noise on Control Pins
(CE, OE, WE) during Operation

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake.

To prevent this phenomenon, this device has a
noise cancelation function that cuts noise if its
width is 20 ns or less in programming mode.

Be careful not to allow noise of a width of more
than 20 ns on the control pins.

WE

cE A o

'
'
'
'
'
'
'
'
'
'
'
'
'
v
'
'
'
'
'
'

20 ns max




HN58V1001 Series

2. Data protection at V¢ on/off

When V¢ is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in
unprogrammable state by using a CPU reset signal
to RES pin. RES pin should be kept at VSS level
when V¢ is turned on or off.

The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn't finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 15 ms after the last data input.

4 \
Vee ___/ \_._
- L/ Nl
Program inhibit Program inhibit
wE_
orCE L Vs min| 100 ps min 15 ms min

3. Software data protection

To prevent unintentional programming caused by
noise generated by external circuits, This device
has the software data protection function. In
software data protection mode, 3 bytes of data
must be input before write data as follows. And
these bytes can switch the non-protection mode to
the protection mode.

Address Data
5555 AA
) {
AAAA or 2AAA 55
{ {
5555 AO
l {
Write address Write data } Normal data input

Software data protection mode can be canceled by
inputting the following 6 bytes. After that, this
device turns to the non-protection mode and can
write data normally. But when the data is input in
the canceling cycle, the data cannot be written.

Address Data

5555 AA

d {
AAAA (ir 2AAA Sf
5555 80

) l
5555 AA

d {
AAAA T 2AAA Sf
5555 20

The software data protection is not enabled at the
shipment.
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Package Dimensions

HNS58V1001P Series (DP-32)

Unit : mm

41.9

32

42.5 Max

e e o Y Y e e e e O e Y e Y o 6 o I o B |

17

134
13.7 Max

| S V[ O [ N O [ Oy N O o

3 24
S 15.
— @
=]
0 / \
' ! £
H = 0.25*0.1 )
2.54 + 0.25 0.48 + 0.10 3 _-_O%JL
C T od 0° - 15°
HNS58V1001FP Series (FP-32D) Unit : mm
20.45
20.95 Max
82 \nnnnonnonoononnnn! 17
3
=
p ~
© ) 14.14 + 0.30
. + U.
1 UUOU00U0U0U00U0T 16
3 25
1.0 Max s 3¢ 142
-— o o
o o
I/ o
Eililfililstilingg
il P - 0-8°
[=]
+0.10 S
0.40*382 m 015 @
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HNS8V1001 Series

Package Dimensions (cont)

HNS58V1001T Series (TFP-32DA)

Unit : mm

8.0
8.2 Max
32 17

12.4

1.2Max __

- 0-5°
o J k~<} -
S | g3
S | S€ o05:01]
H |
~ | S=
p ojo
14.0+ 0.2
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Part 2 Mask ROM
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4M Mask ROM
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ADE-203-398B (2)

HNG62434 Series

262,144-word x 16-bit / 524,288-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN62434 is a 4-Mbit CMOS Programmable
Mask ROM organized either as 262,144 words by
16 bits or as 524,288 words by 8 bits. Realizing
low power consumption, this memory is allowed
for battery operation.

Features

* Single +5 V power supply

¢ Access time: 120/150 ns (max)

* Low power consumption: 100 mW (typ) active

5 uW (typ) standby

* Byte-wide or word-wide data organization with
BHE

* Wired OR is permitted for the output in three
status

* TTL compatible

Ordering Information

Rev. 2.0

September 12, 1995

Access
Type No. time Package
HN62434P-12 120 ns 600 mil 40-pin
HN62434P-15 150 ns plastic DIP
(DP-40)
HN62434F-12 120 ns 48-pin
HN62434F-15 150 ns plastic SOP
(FP-48DA)
HN62434FA-12 120 ns 40-pin
HN62434FA-15 150 ns plastic SOP
(FP-40D)
HN62434TT-12 120 ns 44-pin
HN62434TT-15 150 ns plastic TSOP I
(TTP-44D)
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HNG62434 Series

Pin Arrangement
HNGE2434P Series HN62434F Series
\_/
a17c1 O 40[0 A8 NC [ 1 48[INC
A72 391 A9 A17[] 2 471 A8
A6]3 381 A10 A7[] 3 46 ] A9
A5]4 37 [0 AN A6 [] 4 45[] A10
A4L15 36 1 A12 A5[] 5 44 [ A11
A27 341 A14 As[] 7 427 A13
A1]8 33[J A15 a2l 8 41 A14
A0]9 321 A16
CEC10 310 BHE ALY 9 40 [ A15
Vs ] 11 30 [ Vs A0 10 39[] A16
OEC]12 29 [ D15/A-1 NC ] 11 38 [ 1NC
D013 28 1 D7 NC []12 37 INC
D814 27 [0 D14 NC [] 13 36 _INC
D115 26 [0 D6 CE[] 14 35 [] BHE
D916 251 D13 Vgs [] 15 34 ] Vgg
D217 24[1D5 OE[] 16 33 [] D15/A-1
D10 18 231 D12 po[]17 32 [ D7
D11[]20 213 Vee D1 19 30 (] D6
: D9 [] 20 29 ] D13
(Top View) D2 E 21 281 D5
HN62434FA Series D10 [ 22 27 [1D12
DSE 23 26 [1D4
N\ D11 [] 24 251V,
A7 [ 1 40 As H Vee
a7 2 39 [J A9 .
As [ 3 38 [J at0 (Top View)
A5 [] 4 37 1 A11 11-12-13 pin and 36-37-38 pin are
A ] 5 36 []A12 connected to inner lead frame.
A3 ] 6 35[1A13
Al]7 34 A14
A1 [] s 33[]A15
Ao [ 9 32[]A16
CE 410 31 [JBHE
Vgs [ 11 30 [ vss
OE [J 12 29 [] D15/A-1
po []13 28 ] D7
D8 [] 14 271 D14
D1 []15 26 [1D6
D9 [] 16 25 [ D13
D2 []17 241 D5
D10 [] 18 231 D12
D3 [] 19 22 1 D4
D11 [ 20 21 [ Ve

(Top View)
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HNG62434 Series

Pin Arrangement (cont.)

HN62434TT Series
ne1 O 44[INC
NC (2 430 NC
A173 421 A8
A7O4 410 A9
A6C5 40 [J A10
A5([16 391 AN
A4]7 381 A12
A3[]8 370 A13
A2[]9 36 [0 A14
A1C]10 351 A15
A0 11 341 A16
CE12 33 1 BHE
Vss[]13 327 Vs
OE[]14 31 [ D15/A-1
DOL]15 303 D7
D816 29 [1 D14
D117 28 [ D6
D9[] 18 27 [0 D13
D219 26 [ D5
D10 20 25[1 D12
D321 24[1 D4
D110]22 23 [0 Vee
(Top View)

Pin Description

Pin name Function

A0 to A17 Address input

DO to D14 Data out

D15/A-1 Data out/address input
OE Output enable

CE Chip enable

BHE Byte/word select

NC No connection

Vce Power (+5 V)

Vss Ground
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HN62434 Series

Block Diagram
A O—»p > >
X Decoder
> p| Memory Array
Address | 2 .
Buffer ¢ ¢
>
Y Decoder Y Gates
A17 O—P
= v v
A0 l'>o
Hex / Byte
BHE O |'>o >
oF O v v
3-state output
buffer
CE O {>o ?
BHE = Vj,: 16-bit (D15 to DO) D0 —— D15/(D7)
BHE = V,,_: 8-bit (D7 to DO)
Note: 1. A-1is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state.
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HN62434 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Supply voltage Vee -0.3t0 +7.0 \ 1

All input and output voltage Vin, Vout -0.3to Vg + 0.3 \ 1
Operating temperature range Topr Oto +70 °C

Storage temperature range Tstg -55to +125 °C

Temperature under bias Tbias —20 to +85 °C

Note: 1. With respect to Vss.

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vee 45 5.0 5.5 \
Vss 0 0 0 \'

Input voltage ViH 2.2 —_ Vec+03 V
ViL -0.3 — 0.8 v

DC Characteristics (Voc = 5 V £ 10%, Vsg = 0 V, Ta = 0 to +70°C)

Parameter Symbol Min Max Unit Test conditions
Supply current  Active Icc — 50 mA Vcc =5.5V, IDout = 0 mA,
trc = Min
Standby Is1 — 30 pA Vec=5.5V,CE>Vgc—-0.2V
Isg2 — 3 mA Vec=5.5V,CE222V
Input leakage current ligl — 10 HA Vin=0to Vgc
Output leakage current liol — 10 A CE=2.2V,Vout=0to Vcc
Output voltage VoH 24 — \ loy =—205 pA
VoL —_ 0.4 \" lor=1.6mA

Capacitance (Vcc =5V + 10%, Vg = 0 V, Ta = +25°C, Vin = 0 V, f = 1 MHz)

Parameter Symbol Min Max Unit
Input capacitance™ ~ Cin — 15 pF
Output capacitance™! Cout — 15 . pF

Note: 1. This parameter is sampled and not 100% tested.
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HN62434 Series

AC Characteristics (Voc = 5 V + 10%, Vg = 0 V, Ta = 0 to +70 °C)

Test Condition

* Output load: 1 TTL gate + Cy = 100 pF (including jig)

* Input pulse level: 0.8t02.4V

* Input and output timing reference level: 1.5V

¢ Input rise and fall time: 10 ns

HN62434-12 HN62434-15

Parameter Symbol Min Max Min = Max Unit  Note
Read cycle time trc 120 — 150 — ns
Address access time taa — 120 - 150 ns

CE access time tace —_ 120 — 150 ns

OE access time toe — 60 — 70 ns

BHE access time tBHE — 120 — 150 ns
Output hold time from address change toHA 0 —_ 0 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE toHO 0 — 0 — ns
Output hold time from BHE toHB 0 — 0 — ns

CE to output in high Z tcHz — 60 — 70 ns 1
OE to output in high Z toHz — 60 — 70 ns 1
BHE to output in high Z - teHz — 60 —_ 70 ns 1
CE to output in low Z toLz 5 — 10 — ns

OE to output in low Z toLz 5 — 10 — ns

BHE to output in low Z teLz 5 —_ 10 — ns

Note: 1. tcHz tonz and tgHz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HN62434 Series

Timing Waveform

Word Mode (BHE = ‘Vyg’) or Byte Mode (BHE = ‘Vyy.%)

tre
Address ><
taa toHa
tace
CE \\ j/ tbHe
. oz tchz
]
toe
— \| > 4
OE \ /| toro_|
- toLz - B toHz o
Dout Valid data OOM
Note: 1. tpna, toHe toHo: Determined by faster.
2. taa, tace, toe: Determined by slower.
3. toiz, toz: Determined by slower.
Word Mode, Byte Mode Switch
A—1 High-Z High-Z
taa toHA
BHE ) /
N /
teHz tBHE
e
toHB teiz
D150 D8 > High-2 < Valid data

Notes: 1. CE and OE are enable A17 to A0 are valid. __
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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Package Dimensions
HNG62434P Series (DP-40) Unit: mm
52.8 ,
<&
Pl
° <
1D_U1:'_CJI.JLI\.IU|.ILJ\.ILJUUUUULJU2LIO
1.2 X
= 15.24
3
[ 1:_10. ) ——\
ste / “
=2 0.25* 341
2.542025] | 04820.10] z 3 \Z o02s:8k]
o o 0° - 15°
HNG62434F Series (FP-48DA) Unit: mm
20
20.4 Max
48! 1n0n0nan0nannnnInnninann | 28
D s
1 TTUOUOOTTUOUUUNO0U0T 54 15603
8§ 3
2 S 0.8
bl I
ﬁn il ) S y L l
i 1 —fo-to-
5 0.4
0.10 °

0.35+0.10
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Package Dimensions (cont.)

HNG62434FA Series (FP-40D) Unit: mm

26.00
26.20 Max

40100000000 0NNNNNNNDNDNI2T

;

10.70

TUTUUUUU0 000U TUTT
1 20 3 w . 1413£0.30
= S
1.10 Max 82 S 172
o N
\ -

il flulnlululalainlnlulaainlniulil] | j%k#
TUL < 0-10°
0.40 £ 0.10 = 08202
K . o~

$Hf0.12 [m) S
HNG62434TT Series (TTP-44D) Unit: mm
18.41
18.81 Max
44 23
nonnnannananannaononnnnn
©
=]
©
quoouan Jouuoouuooog
1 22
0.80
0.30+0.10| [¢]0.13[M) 1176 £ 0.20
0-5°
| fe———= %
3'5 [Te) ol %
o =| ©
f, S S=
N H [2] 9_
- = dlg == )
o .
0.50 + 0.10
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HNG62435 Series

ADE-203-472A (2)

262,144-word x 16-bit / 524,288-word X 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN62435 is a 4-Mbit CMOS Programmable
Mask ROM organized either as 262,144 words by
16 bits or 524,288 words by 8 bits.

Realizing low power consumption, this memory is
allowed for battery operation.

Features

Single 5 V supply

High speed

Access time: 120/150 ns (max)

Low power

Active: 275 mW (max)

Standby: 165 pW (max)

Byte-wide or word-wide data organization
(Switched by BHE terminal)
Three-state data output for or-tying
Directly TTL compatible

All inputs and outputs

Pin compatible with 4 Mbit EPROM
(HN27C4000G/FP)

Rev. 1.0

November 16, 1995

Ordering Information

Access

Type No. time Package
HN62435P-12 120 ns 600 mil 40-pin
HN62435P-15 150 ns  plastic DIP

(DP-40)
HN62435FA-12 120 ns. 525 mil 40-pin
HNG62435FA-15 150ns  plastic SOP

(FP-40D)
HN62435TT-12 120 ns 400 mil 44-pin
HN62435TT-15 150 ns  plastic TSOP Il

(TTP-44D)
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HNG62435 Series

Pin Arrangement
HN62435P Series HN62435TT Series
HNG62435FA Series
Aa17010 ' s A8 nel1 © 440 NC
A72 391 A9 NCcO2 430 NC
A6C]3 38[J A10 A170]3 421 A8
A5]4 37 [0 A1 A7C]4 41[J A9
A4C]5 361 A12 A6L]5 40 [ A10
ASES 35[1 A13 A5C]6 391 A1
A27 34 A14 A4C]7 38 1 A12
A8 33[7 A15 A3C]8 37 [ A13
A0L]9 32 A16 A2(]9 36 [ A4
CE10 31 [ BHE A1C]10 35[1A15
Vg 11 307 Vg A0 11 341 A16
OE[]12 29 [ D15/A-1 CE12 33 [0 BHE
D013 28 [ D7 Vss[113 327 Vss
D814 273 D14 OE[]14 31 1 D15/A-1
D115 261 D6 Do 15 303 D7
D916 251 D13 D8[]16 29 [1 D14
D217 2471 D5 D117 28[1 D6
D10]18 231 D12 D918 27[1D13
D319 22[1 D4 D219 26 [1 D5
D1120 21 Vee D10[]20 25 [1 D12
D321 241 D4
(Top View) D11[]22 23 [ Vec
(Top View)

Pin Description

Symbol Function

A-1, ADto A17  Address inputs

DO to D15 Data outputs

BHE 8/16 bit (byte/word) mode switch
CE Chip enable

OE Output enable

NC No connection

Vce Power supply

Vss Ground
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HN62435 Series

Block Diagram

A12 O—p SN N
A|2 O—b L p|  XDecoder —W Memory Array
A|17 O—» Address r
A13 O’_» Buffer

> —»
A1 O—p R Y Decoder L, Y Gates
A0 O i i
A-N)"'O— _p

Hex / Byte

BHE O——~——[>o _p
% o vy v

BHE = Vj,,: 16-bit (D15 to DO)
BHE =V, : 8-bit (D7 to DO)

Note: 1. A-1is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.

3-state output
buffer

v

DO

v

—— D15/(D7)
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HN62435 Series

Mode Selection
Pin
Data output Address input
Mode CE OE BHE D15/A-1 DO0-D7 D8-D15 LSB MSB
Standby H x'1 x x High-Z2 High-Z — —
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DO to D7 D8to D15 A0 A17
Read (8-bit) L L L L DOto D7 High-Z A-1 A17
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A17
Notes: 1. x: Don't care.
2. High-Z: High impedance

Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vee -03to+7.0 \"
All input and output voltage™! Vin, Vout -0.3toVgg +0.3 \"
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55t0 + 125 ‘C
Temperature under bias Thias -20to + 85 ‘C
Note: 1. With respect to Vgs.
Recommended DC Operating Conditions (Ta = 0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vce 4.5 5.0 5.5 \

Vss 0 0 0 \"
Input voltage ViH 2.2 — Vec +0.3 \

Vi -0.3 — 0.8 \"
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HN62435 Series

DC Characteristics (Vcoc=5.0V £10%, Vss =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply Active lcc —_ 50 mA  Vgc=5.5V, Ipour =0 mA, tgc = min
current Standby lsr  — 30 WA Vec=55V,CE2Veg-02V
Standby Ise2 — 3 mA Vgc=5.5V,CE=22V
Input leakage current ! — 10 BWA  Vin=0to Vgc
Output leakage current liop! — 10 WA CE=22V,Vout=0to Vgg
Output voltage VoH 24 — \ loH =—205 pA
VoL —_ 0.4 \ loo=1.6 mA

Capacitance (Vcc = 5.0 V % 10%, Vgs =0 V, Ta = 25°C, Vin = 0 V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance*1 Cin — 10 pF
Output capacitance” Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HNG62435 Series

AC Characteristics (Vcc=5.0V £10%, Vss=0V, Ta=0to + 70°C)

* Output load: 1TTL + Cr, = 100 pF (including jig)

* Input pulse level: 0.6 t0o 2.4 V

* Input and output timing reference level: 1.5 V

* Input rise and fall time: 5ns

HN62435-12 HN62435-15

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 120 — 150 — ns
Address access time taa — 120 — 150 ns

CE access time tace — 120 — 150 ns

OE access time toe — 60 — 70 ns

BHE access time tsHE — 120 — 150 ns
Output hold time from address change  tpHa 0 — 0 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE toHO 0 —_ 0 —_ ns
Output hold time from BHE toHB 0 — 0 — ns

CE to output in high-Z toHz — 60 — 70 ns 1
OE to output in high-Z toHz — 60 — 70 ns 1
BHE to output in high-Z tBHZ — 60 — 70 ns 1
CE to output in low-Z toLz 5 - 5 —_ ns

OE to output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z taLz 5 — 5 — ns

Note: 1. tchz tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Waveforms

Word Mode (BHE = ‘Vig’) or Byte Mode (BHE = ‘Vy’)

5 trc
Address <
- tan - tDHA
tace
\= - /
CE \ /. toHe
< oz toHz
toe
\= - /
OE N\ /| toHo_
- toz - » tonz |
Dout High-Z Valid data 360—”'9“'2

Notes: 1. tpya, toHe toHo: Determined by faster.
2. taa tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.

Word Mode, Byte Mode Switch
A __ High-Z High-Z
taa tDHA
BHE /
N /|
tBHZ tBHE
toHB teLz
D15 to D8 ; High-Z <Valid data

Notes: 1. CE and OE are enable, A19 to A0 are valid. _
2. D15/A-1 pinis in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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HNG62435 Series

Package Dimensions
HN62435P Series (DP-40) Unit: mm
52.8
< 8
Do
o <
§ 15.24
| O )
te
; 0.25: 33 |
< 4 fa—
N 0150
HN62435FA Series (FP-40D) Unit: mm

26.00
26.20 Max

qollnnnnnonnnnnnnnnonnnaol2d

10.70

IJUIJUULI\UUUIIUI]LHIHW]IJUULIZO

pury

14.13 + 0.30

1.10 Max

1.72

L | ' j%\#
-1 27 0-10°
iz || Lo [

0.40+0.10 S

3.00 Max

0.17 + 0.05

0.09 Min
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Package Dimensions (cont)

HNG62435TT Series (TTP-44D) Unit: mm
18.41
18.81 Max
44 23
noannnanNannNNNANanaRnNn
©
S
)
aoou TUIiuoooouoooug
1 22
0.80
0.30:0.10| [®[013[W) 11.76 + 0.20
1 | 0-5°
/AT ———— ’
3 8 £ 3
f o S=
q H 3|e
- ,': clo —= \
o L
0.50 + 0.10
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HN62454 Series

ADE-203-402A (2)

524,288-word x 8-bit / 262,144-word x 16-bit CMOS
Programmable Mask ROM

Preliminary
HITACHI o, 1008
July 19, 1995
The HN62454 is a 4-Mbit CMOS Programmable  Qrdering Information
Mask ROM organized either as 262,144 words by
16 bits or 524,288 words by 8 bits. Access
Type No. time Package
Realizing low power consumption, this memory is ~ HN62454P-85 85ns 600 mil 40-pin
allowed for battery operation. And a high speed =~ HN62454P-10 100ns  plastic DIP
access of 85/100 ns (max) is the most suitable to (DP-40)
the system using a high speed micro-computer by =~ HN62454FA-85 85ns 525 mil 40-pin
16 bits. HN62454FA-10 100 ns  plastic SOP
(FP-40D)
Features HN62454TT-85 85ns 400 mil 44-pin
HN62454TT-10 100 ns  plastic TSOP Il
* Single 5 V supply (TTP-44D)
 High speed

Normal access time: 85/100 ns (max)
* Low power

Active: 440 mW (max)

Standby: 165 pW (max)
¢ Byte-wide or word-wide data organization

(Switched by BHE terminal)
 Three-state data output for or-tying
Directly TTL compatible
All inputs and outputs
Pin compatible with 4 Mbit EPROM
(HN27C4000G/FP)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HN62454 Series

Pin Arrangement
HN62454PSeries HN62454TT Series
a170]10 407 A8 N1 O 44INC
A72 397 A9 NC[]2 43 NC
A6C]3 38 [0 A10 A170]3 420 A8
A5(4 373 A1 A7C]4 41 A9
A4C]5 36 [0 A12 A6C15 40 [0 A10
A3[l6 351 A13 A5]6 39 1 A11
A2]7 341 A14 A4]7 38 [ A12
A1C]8 33[1JA15 A3[]8 371 A13
A0Cl9 32[1 A16 A29 36 [1 A14
CE10 31 [0 BHE A1C]10 35[1 A15
Vgs 11 30 [ Ves A0 11 341 A16
OE[12 29 [J D15/A-1 CE]12 331 BHE
D013 28 [1 D7 Ves[]13 321 Vss
D814 271 D14 OE[]14 31 [ D15/A-1
D115 261 D6 DO]15 30 D7
D916 251 D13 D816 29 [1 D14
D217 241 D5 D117 28 [1 D6
D10]18 231 D12 D918 271 D13
D319 22504 D219 26[1 D5
D11020 21 [ Ve D10J20 251 D12
D321 24[1 D4
(Top View) D11]22 231 Ve
HNG62454FA Series (Top View)
A170C01 ~ 40[7 A8
A7]2 39[1 A9
A6]3 38[1 A10
A5L{4 37 AN Pin Description
A4C]5 361 A12
A3C]6 35[1A13 Symbol Function
ﬁié ; gg g 21; A-1,AOto A17  Address inputs
A0]9 327 A16 DO to D15 Data outputs
\C;EE }? 31 g 3HE BHE 8/16 bit (byte/word) mode switch
ss 30 — R
OEC12 29 DYS/A-1 CE Chip enable
DoC]13 28 [ D7 OE Output enable
D814 271 D14 NC No connection
D115 261 D6
D916 2571 D13 Vee Power supply
D217 241 D5 Vss Ground
D10]18 23 D12
D319 22[1 D4
D11020 21 [ Vee
(Top View)
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HNG62454 Series

Block Diagram

A2 O—» ——>p

|
A2 O —

X Decoder

Memory Array

v v

A17 O—P Address 2
[ Buffer

A3 O—Pp >

Y Decoder

v vV %y v

Y Gates

Al O—w
A O—p

A 4

BHE = Vj,,: 16-bit (D15 to DO)
BHE = V. : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.

oF O
e o[> ,%D—v

Hex / Byte

y v

3-state output

When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.

buffer
DO ——— D15/(D7)
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HNG62454 Series

Mode Selection
Pin
Data output Address input
Mode CE OE BHE D15/A-1 DO-D7 D8-D15 LSB MSB
Standby H x"1 X X High-Z'2 High-Z — —_—
Output disable L H X X High-Z High-Z2 — —
Read (16-bit) L L H Dout DO to D7 D8 to D15 A0 A17
Read (8-bit) L L L L DOto D7 High-Z A-1 A17
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A17
notes: 1. x: Don't care.
2. High-Z: High impedance

Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vee -0.3t0+7.0 v
All input and output voltage™ Vin, Vout -0.3to Vgc +0.3 \
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55t0+ 125 ‘C
Temperature under bias Tbias —-20to + 85 ‘C
Notes: 1. With respect to Vgs.
Recommended DC Operating Conditions (Ta = 0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vce 4.5 5.0 5.5 \"

Vss 0 0 0 \"
Input Voltage ViH 2.2 - Vcc + 0.3 \'

Vi -03 — 0.8 v
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HNG62454 Series

DC Characteristics (Vcc = 5.0 V£ 10%, Vgs =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply  Active lcc — 80/60 mA Vec=5.5V, Ipoutr = 0 mA, tgc = 85/100 ns
current  Standby IsB1 — 30 BA  Vec=5.5V,CE2Vgs-0.2V

Standby IsB2 — 3 mA Vgc=55V,CE22.2V
Input leakage current [T — 10 HA  Vin=0to Ve
Output leakage current Ho! — 10 pA CE=22V, Vout=0toVcc
Output voltage VoH 24 — \Y lon =—-205 pA

VoL - 0.4 \ loL=1.6 mA

Capacitance (Vcc =50V £ 10%, Vss =0V, Ta=25°C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 10 pF
Output capacitance Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HN62454 Series

AC Characteristics (Vcc=5.0V = 10%, Vss =0V, Ta=0to + 70°C)

* Output load: 1TTL + C, = 100 pF (including jig)

* Input pulse level: 0.45t02.4 V

¢ Input and output timing reference level: 1.5 V

* Input rise and fall time: Sns

HN62454-85 HN62454-10

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 8 — 100 — ns
Address access taa — 85 — 100 ns

CE access time tace — 85 — 100 ns

OE access time toe — 35 — 40 ns

BHE access time tsHE — 85 — 100 ns
Output hold time from address change  tpHa 0 — 0 —_ ns
Output hold time from CE tpHe 0 — 0 — ns
Output hold time from OE tpHO 0 —_— 0 — ns
Output hold time from BHE toHB 0 — 0 — ns

CE to output in high-Z toHz — 30 — 30 ns 1
OE to output in high-Z toHz — 30 — 30 ns 1
BHE to output in high-Z teHZ — 30 — 30 ns 1
CE to output in low-Z torz 5 — 5 — ns

O to output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z teLz 5 — 5 — ns

Note: 1. tcHz tonz and tgyz are defined as the time at which the output achieves the open circuit

conditions and are not referred to output voltage levels.
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HNG62454 Series

Timing Waveforms

Word mode (BHE = ‘Viy’) or Byte Mode (BHE = ‘Vy1’)

B trc
Address <
- ta - BLIY
tace
_ \(= - /
CE \ /| toHc
o tez tonz
toe
— \ -
OE \ /| toHo |
- tOLZ o tOHZ -~
Dout High-Z Valid data OO—W

Note: 1. tpna, tbHe tbHo: Determined by faster.
2. taa, tace. toe: Determined by slower.
3. tcLz, torz: Determined by slower.

Word Mode, Byte Mode Switch

Al High-Z High-Z
taa tbHA
BHE /
N_ /|
teHz tBHE

toHB teLz
D15 to D8 } High-Z < Valid data

Notes: 1. CE and OE are enable A17 to A0 are valid. o
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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HN62454 Series

Package Dimensions

HN62454P Series (DP-40) Unit: mm
52.8
53.8 Max 1
oo aoaoOaooaOoooOononnooOono :é
<
S
o <
P -
©
= 15.24
[o0]
S
y O
£ i f
= 0.25 9%
> 3 = T
“ oc-15e
HNG62454FA Series (FP-40D) Unit: mm

26.00
26.20 Max

qoilnnnnnonnonononnnononni2l

10.70

TUUUUUUU I 00U U U U 0TI
! 20 § o . 1413030
o
1.10 Max o a
@ H 1.72
& ~
i S f/—N
1.27 c ﬁgo-w"
s
0.40 + 0.10 2 0.8+0.2
(=]
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HN62454 Series

Package Dimensions (cont)

HNG62454TT Series (TTP-44D) Unit: mm
18.41
18.81 Max
44 23
qnnnnnannnnacnnoannnnn
©
=
e)
- qououua Juooouuoooo
1 22
0.30:0.10|| [#[0.13[W) 1176 £ 0.20
0-5°
} e #
[Te} c >
ol =l
S S|=
* gL
v':_ ol —= \
° L
0.50 + 0.10
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HN62454B Series

ADE-203-471 (2)

262,144-word X 16-bit CMOS Programmable Mask ROM

HITACHI

The HN62454B is a 262,144 words by 16 bits
CMOS Programmable Mask ROM. A high speed
access of 85/100 ns (max) is the most suitable to
the system using a high speed micro-computer by
16 bits.

Features

* Single 5 V supply
* High speed
Access time: 85/100 ns (max)
* Low power
Active: 440 mW (max)
Standby: 165 pW (max)
¢ Directly TTL compatible
All inputs and outputs
¢ Pin compatible with 4 Mbit EPROM
(HN27C4096G/CC/CP)

Preliminary
Rev. 0.0

October 25, 1995

Ordering Information

Access
Type No. time Package
HN62454BP-85 85ns 600 mil 40-pin
HN62454BP-10 100ns  plastic DIP
(DP-40)
HN62454BCP-85 85ns 44-pin plastic
HN62454BCP-10 100ns PLCC
(CP-44)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HN62454B Series

Pin Arrangement
HN62454BPSeries HN62454BCP Series
[ 2 STy ON O 1 <
Ned]1 O 40 3 Vg AL AR TR
CEL}2 391 A17 anonononnmnim
D150}3 381 A16 6 54 3214443424140 )
D144 37 [ A15
D135 360 A14 D127 o 39[1 A13
D126 351 A13 D118 387 A12
D117 341 A12 D10 ]9 371 A11
D108 33 [ A1 D9 10 361 A10
D99 321 A10 D8 11 3517 A9
D810 31[3 A9 Ves ] 12 34111 Vg
VesLy 11 3011 Vss NC 113 331 NC
D712 29 [ A8
D6|13 28 [ A7 D7 314 321 A8
D514 27[1 A6 D6 15 31 A7
D415 26 [ A5 D5 ] 16 30[1 A6
D316 25 [ A4 D4 17 29171 A5
D20417 241 A3 18192021 2223 2425262728
D1C]18 23[1 A2
= s U0UUpoouogn
Do]19 22 [ At D NCSEO 5 N o5
OE]20 21 [ A0 88c8Bge=zees
(Top View) (Top View)
Pin Description
Symbol Function Symbol Function
A0 to A17 Address inputs NC No connection
DO to D15 Data outputs Vee Power supply
CE Chip enable Vss Ground
OE Output enable
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HN62454B Series

Block Diagram

A12 O—
|
A2 O—Pb

A7 O—
|

A13 O—»

Al O—P

A0 O—Pp

Address
Buffer

—P X Decoder

Memory Array

v v

Y Decoder Y Gates

v vV Yvv

3-state output
buffer

v v

DO D15

Mode Selection
Pin
Address input
Mode CE OE Data output LSB MSB
Standby H X1 High-Z"2 — —
Output disable L High-Z — —
Read L

L Dout A0 A17

Notes: 1. x: Don't care.

2. High-Z: High impedance
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HNG62454B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply voltage™ Vee -0.3t0+7.0 v
All input and output voltage™ Vin, Vout —0.3to Vg +0:3 v
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg - 5510 + 125 ‘C
Temperature under bias Tbias —20to+ 85 ‘C

Note: 1. With respect to Vgs.

Recommended DC Operating Conditions (Ta = 0 to + 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vece 4.5 5.0 5.5 \"
Vss 0 0 0 \

Input voltage ViH 2.2 — Vec + 0.3 \
ViL -03 _— 0.8 \'

DC Characteristics (Vcc=5.0V +10%, Vss=0V, Ta=0to +70°C)

Parameter Symbol Min Max Unit Test condition
Supply  Active lcc — 80/60 mA  Vgc=5.5V, Ipout =0 mA, tgc = 85/100 ns
current  Standby IsB1 — 30 BA  Vgc=55V,CE=>Vgc-02V

Standby Isg2 - 3 mA Vgc=55V,CE=2.2V
Input leakage current I | —_ 10 HA  Vin=0to Vcc
Output leakage current lio — 10 pA CE=22V, Vout= Oto Vece
Output voltage VoH 24 — Vv lon =—400 pA

VoL — 04 V  loL=21mA ”

Capacitance (Vcc=5.0V £ 10%, Vss =0V, Ta=25°C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 10 pF
Output capacitance” Cout —_ 15 pF

Note: 1. This parameter is sampled and not 100% tested.
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HN62454B Series

AC Characteristics (Vcc=5.0V £ 10%, Vss =0V, Ta=0to + 70°C)

¢ Output load: 1TTL + C, = 100 pF (including jig)

¢ Input pulse level: 0.45t02.4 V

* Input and output timing reference level: 1.5 V

* Input rise and fall time: 5 ns

HN62454B-85 HN62454B-10

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 85 —_ 100 — ns
Address access taa — 85 — 100 ns

CE access time tace — 85 — 100 ns

OE access time toe — 35 — 40 ns
Output hold time from address change  tpya 5 — 5 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE toHo 0 —_ 0 — ns

CE to output in high-Z tcHz — 30 — 30 ns 1
OE to output in high-Z tonz — 30 — 30 ns 1
CE to output in low-Z torz 5 — 5 — ns

OE to output in low-Z toLz 5 _ 5 — ns

Note: 1. tcHz and tonz are defined as the time at which the output achieves the open circuit conditions
and are not referred to output voltage levels.
Timing Waveform
tre
Address > X
tan - tDHA
tace |
CE \\ / /A toHe
- torz - tcHz
toe
oF = /
OE N\ /| toHo
- toLz o tonz
Dout High-2 Valid data %M

Notes: 1. tpua, tpHe: toHo: Determined by faster.
2. taa tace, toe: Determined by slower.
3. tcrz, toLz: Determined by slower.
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HN62454B Series

Package Dimensions

HNG62454BP Series (DP-40) Unit: mm
52.8 .
0, SosMex 2
< 8
@l o
o <
;uuuuuu?.zuuuuuuuuuu;o §
©
= 15.24
[}
QS
_m N \
' € % / 4
2 0.2528%]
'.Q j—
N 0e-15°
HN62454BCP Series (CP-44) Unit: mm
17.53 +0.12 |
[116.58
imimiminimisnisinininis]
404 D28
d b
al g b
° 44E i
Hi4d |O il
g g
4 [§ il
= q i
g il
60 D18
[=]
R L 3Y]
7 17 o 2
H o
0.74 g =
¥ 8
X o \

0.43+0.10 ‘ | L 1.27 15.50 + 0.50

| 15.50 + 0.50 |
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ADE-203-470 (2)

HN62454BN Series
262,144-word X 16-bit CMOS Programmable Mask ROM

HITACHI

The HN62454BN is a 262,144-word by 16-bit
CMOS Programmable Mask ROM featuring page
access mode to get very high speed 4-word serial
access. A high speed access of 85/100 ns (max)
and page access of 35/40 ns (max) is the most
suitable to the system using a high speed micro-
computer by 16 bits.

Features

* Single 5 V supply
* High speed
Normal access time: 85/100 ns (max)
Page access time: 35/40 ns (max)
* Low power
Active: 660 mW (max)
Standby: 165 uW (max)
* 4 word page access on word-wide mode
¢ Directly TTL compatible
All inputs and outputs
¢ Pin compatible with 4 Mbit EPROM
(HN27C4096AG/ACC/ACP)

Ordering Information

Access
Type No. time

Preliminary
Rev. 0.0

October 25, 1995

Package

HN62454BNP-85 85ns
HN62454BNP-10 100 ns

600 mil 40-pin
plastic DIP
(DP-40)

HN62454BNCP-85 85 ns
HN62454BNCP-10 100 ns

44-pin plastic
PLCC
(CP-44)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HN62454BN Series

Pin Arrangement
HN62454BNPSeries HN62454BNCP Series
O < u ON © 0 <
N1 O 400 Voo Eoal2e SZZzx
= sopar nonoonnaonno
D1alle ggjms 6 5432 1 4443424140 )
D135 36 1 A14 D127 O 391 A13
D12C]6 351 A13 D118 38 A12
D117 341 A12 D10 (9 371 A11
D10C]8 33 1 A1 D9 10 363 A10
D99 321 A10 D8 11 3571 A9
\?BE 1‘1’ g(‘) CQ Vgs 12 3417 Vgg
SS SS
D712 291 A8 NC 13 33 NC
pe13 o8 1 A7 D7 ] 14 32[1 A8
D514 271 A6 D6 ] 15 31 A7
D415 26 [ A5 D5 ] 16 301 A6
D316 251 A4 D4 117 29[ A5
gfgg :;jf\g \_ 1819202122232425262728
oge 23 JUUUU0UUUUU
OE]20 211 A0 B8c8Bg 223
(Top View) (Top View)

Pin Description

Symbol Function Symbol Function

A2to A17 Address inputs OE Output enable

A0, A1 Page address inputs NC No connection

DO to D15 Data outputs Vee Power supply

CE Chip enable Vss Ground
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HN62454BN Series

Block Diagram
A12 O—b P -
A]2 O—p | p| XDecoder | —p| Memory Array
A17 O—» Address P L !
| Buffer Y Decoder Y Gates
A13 O—P ) — % ¢
At O—P >
Page Decoder
A O—P >
i I
F\:_—D__Qb 3-state output
buffer
CE

' v v

DO D15
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HN62454BN Series

Mode Selection
Pin
Address input

Mode CE OE Data output LSB MSB
Standby - H X1 High-Z"2 — —
Output disable L High-Z — —
Read L L Dout A0 A17
Notes: 1. x: Don't care.

2. High-Z: High impedance
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ - Vee -03t0+7.0 Vv
All input and output voltage™ Vin, Vout —-0.3to Vg + 0.3 \"
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55to+ 125 ‘C
Temperature under bias Tbias -20to+85 ‘C

Notes: 1. With respect to Vgs.

Recommended DC Operating Conditions (Ta = 0 to + 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vce 4.5 5.0 5.5 \"
Vss 0 0 0 \"

Input voltage Vi 22 — Vcc+03 V
Vi -03 —_ 0.8 v

DC Characteristics (Vcc=5.0 V£ 10%, Vss =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply  Active lcc — 120/100 mA Vgc=5.5V, Ipout =0 mA, tgc = 85/100 ns
current  Standby IsB1 — 30 PA - Vgc=55V,CE=Vgc-02V

Standby IsB2 — 8 mA Vgc=55V,CE=22V
Input leakage current Iyl — 10 A Vin=0toVcc
Output leakage current lod! — 10 pA CE=22V, Vout=0to Vcc
Output voltage VoH 24 — Vv loH =—400 pA

VoL — 0.4 \ loL=2.1mA
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HNG62454BN Series

Capacitance (Ve = 5.0 V £ 10%, Vsg =0 V, Ta = 25°C, Vin =0 V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 10 pF
Output capacitance”? Cout —_ 15 pF
Note: 1. This parameter is sampled and not 100% tested.
AC Characteristics (Vcc=5.0V £ 10%, Vsgs =0V, Ta=0to + 70°C)
¢ QOutput load: 1TTL + Cy = 100 pF (including jig)
* Input pulse level: 0.45t0 2.4 V
¢ Input and output timing reference level: 1.5 V
* Input rise and fall time: 5 ns

HN62454BN-85 HN62454BN-10
Parameter Symbol Min Max Min Max Unit  Note
Read cycle time tre 85 — 100 — ns
Page read cycle time tec 3 — 40 — ns
Address access tan — 85 —_ 100 ns
Page address access time tpa — 35 — 40 ns
CE access time tace — 85 — 100 ns
OE access time toe — 35 — 40 ns
Output hold time from address change  tpya 5 — 5 —_ ns
Output hold time from CE toHe 0 —_ 0 — ns
Output hold time from OE toHo 0 —_ 0 — ns
CE to output in high-Z tchz — 30 — 30 ns 1
OE to output in high-Z toHz — 30 — 30 ns 1
CE to output in low-Z torz 5 — 5 — ns
OE to output in low-Z toLz 5 — 5 —_ ns

Note: 1. tcnz and tonz are defined as the time at which the output achieves the open circuit conditions
and are not referred to output voltage levels.
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HN62454BN Series

Timing Waveforms

Normal mode
trc N
Address ><
taa tDHA
tace
= /
CE \_ /. touc
toz torz
\A tOE
OE N\ /| . toHo
_ toz " tonz
Dout High-2 Valid data  High-Z
Notes: 1. tpha, toHe toHo: Determined by faster.
2. tap, tace, toe: Determined by slower.
3. toLz, torz: Determined by slower.
Page mode
A2 to A17 >< }{
tre tec tpc tec
rom X X ) x
/ / \
tpa L tpa tpa
™ toHA towa | | towa . toHa

Lol

ali

Note: 1. CE and OE are enable.
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HNG62454BN Series

Package Dimensions

HNG62454BNP Series (DP-40) Unit: mm

52.8
; 53.8 Max 1
< 8
®lo
© ¥
1 20
1.2 %
= 15.24
©
Q
| OO
rLE g h
f 0.25%38 |
u! -
N ge-15°
HN62454BNCP Series (CP-44) Unit: mm
17.53 £ 0.12 :
[J16.58
imimininininisinisisis]
400 D28
[ ]
o g )
: d
34l :
g %
= q i
i i
60 18 °
A S g g N
7 177 o R
H o
0.74 9,: H
¥ 8
/] \ N/ \

0.43 +0.10 1. 1.27 15.50 + 0.50

T 7T T 1

| 15.50 +0.50 |
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HN62454N Series

ADE-203-404A (2)

524,288-word X 8-bit / 262,144-word X 16-bit CMOS
Programmable Mask ROM

Preliminary
HITACHI o, 1008
July 19, 1995
The HN62454N is a 4-Mbit CMOS Programmable  Qrdering Information
Mask ROM organized either as 262,144 words by
16 bits or 524,288 words by 8 bits. Access
Type No. time Package
Realizing low power consumption, this memory is HN62454NP-85 85 ns 600 mil 40-pin
allowed for battery operation. And a high speed =~ HN62454NP-10 100ns  plastic DIP
access of 85/100 ns (max) is the most suitable to (DP-40)
the system using a high speed micro-computer by =~ HN62454NFA-85  85ns 525 mil 40-pin
16 bits. HN62454NFA-10 100 ns  plastic SOP
(FP-40D)
Features HN62454NTT-85 85ns 400 mil 44-pin
HN62454NTT-10 100 ns  plastic TSOP II
* Single 5 V supply (TTP-44D)

* High speed
Normal access time: 85/100 ns (max)
Page access time: 35/40 ns (max)
* Low power
Active: 660 mW (max)
Standby: 165 pyW (max)
* Byte-wide or word-wide data organization
(Switched by BHE terminal)
* 4 word page access on word-wide mode
* 8 byte page access on byte-wide mode
* Three-state data output for or-tying
* Directly TTL compatible
All inputs and outputs
* Pin compatible with 4 Mbit EPROM
(HN27C4000G/FP)

Preliminary: This document contains information on a new product. Specmactlons and information contained herein are

subject to change without notice.
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HN62454N Series

Pin Arrangement

HN62454NPSeries HN62454NTT Series
A1710 40[0 A8 ncr]1 O 440 NC
A7[C]2 391 A9 NCc[l2 43[1NC
A6[]3 38 [ A10 A17[]3 421 A8
A5]4 37 [0 A1 A7]4 411 A9
A4[]5 36 [1A12 A6([]5 40 [ A10
A3[]6 35[1A13 A5[]6 39 [ A11
A2[]7 341 A14 A4]7 38 [1 A12
A1C]8 33[1 A15 A3[]8 37 [ A13
A0[C]9 321 A16 A2[]9 36 1 A14
CEC]10 31 [0 BHE A110 351 A15
VssC[11 30 [J Vss A0 11 341 A16
OE]12 29 [1 D15/A-1 CE[12 33 [ BHE
DoC]13 28 1 D7 Vss[[13 320 Ves
D814 27[0 D14 OE[14 31 [0 D15/A-1
D115 26 1 D6 pDoCd15 301 D7
Dol {16 251 D13 D816 29[ 1 D14
D217 241 D5 D117 281 D6
D10[]18 23 D12 D9[]18 27 1 D13
D3[C]19 221 D4 D2[]19 26 1 D5
D11420 21 Vop D1020 25[1D12
D3 ([ 21 241 D4
(Top View) D11]22 23 [ Vbp
HN62454NFA Series (Top View)
A17C1 - 401 A8
A7[]2 391 A9
A6[]3 381 A10
A514 37 1 A1 Pin Description
A4(]5 36 [1A12
A3[C]6 351 A13 Symbol Function
A207 34 A14 A2to A17 Address inputs
2:) Eg gg g 2}: A-1, AO, A1 Page address inputs
CE]10 31 [ BHE DOto D15 Data outputs
Vss[] 11 30 Vs BHE 8/16 bit (byte/word) mode switch
OE([]12 29 []1 D15/A-1 p— -
Dor113 28 [] D7 CE Chip enable
D8] 14 271 D14 OE Output enable
D1[]15 26 [1 D6 :
Dol 16 251 D13 NC No connection
D217 241 D5 Vee Power supply
D10[]18 23[1D12 Vss Ground
D3[C]19 22[1D4
D11[]20 21 [ Vbp
(Top View)

186 Hitachi



HNG62454N Series

Block Diagram
A12 O—P __p!
A|2 O—r | XDecoder | | MemoryArray
A7 O—P Address —»
| Buffer Y Decoder Y Gates
A13 O—P —P .
>y vy
Al O—P >
| Page Decoder
A O—p
X I
A0 > >
Hex / Byte
BHE OO ll>c >

e v v

3-state output
buffer
® oD IR
BHE = Vj: 16-bit (D15 to DO) D0 —— D15/(D7)
BHE = V), : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.
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HNG62454N Series

Mode Selection
Pin
Data output Address input
Mode CE OE BHE D15/A-1 D0-D7 D8-D15 LSB MSB
Standby H x"1 X X High-Z'2 High-Z — —
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DO0to D7 D8to D15A0 A7
Read (8-bit) L L L L DOto D7 High-Z A-1 A17
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A17
notes: 1. x: Don't care.
2. High-Z: High impedance

Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vee -03t0+7.0 \'%
All input and output voltage™ Vin, Vout —0.3to Vgg + 0.3 v
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg —-55t0+ 125 ‘C
Temperature under bias Tbias —20to+85 ‘C
Notes: 1. With respect to Vgs.
Recommended DC Operating Conditions (Ta =0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 \"

Vss 0 0 0 \'
Input Voltage ViH 2.2 — Vec+03 V

ViL -03 — 0.8 Vv
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HNG62454N Series
DC Characteristics (Voo =5.0V £ 10%, Vss =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply  Active lcc —_ 120/100 mA Vce=5.5V, Ipout = 0 mA, tgc = 85/100 ns
current  Standby IsB1 — 30 MA  Vcc=5.5V,CE2Vgc-0.2V

Standby ls;z — 3 mA Vgc=55V,CE=222V
Input leakage current M — 10 MA  Vin=0to Vo
Output leakage current Hod! — 10 pA CE=22V,Vout=0to Vgc
Output voltage ' VoH 24 — \ loH =~ 205 pA

VoL —_ 0.4 \ loL=1.6 mA

Capacitance (Vo = 5.0 V £ 10%, Vss =0V, Ta = 25°C, Vin =0 V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance” Cin —_ 10 pF
Output capacitance”? Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HNG62454N Series

AC Characteristics (Vcc=5.0V +10%, Vss =0V, Ta=0 to + 70°C)

¢ Output load: 1TTL + C, = 100 pF (including jig)

 Input pulse level: 0.45t0 2.4 V

e Input and output timing reference level: 1.5V

* Input rise and fall time: Sns

HN62454N-85 HNG62454N-10

Parameter Symbol Min Max Min Max Unit Note

Read cycle time trc 85 — 100 — ns

Page read cycle time tec 35 — 40 —_ ns

Address access taa — 85 — 100 ns

Page address access time tpa — 35 — 40 ns

CE access time tace — 85 — 100 ns

OE access time toe — 35 — 40 ns

BHE access time tsHE — 85 —_ 100 ns

Output hold time from address change toHA 0 — 0 — ns

Output hold time from CE toHe 0 —_— 0 — ns

Output hold time from OE toHO 0 — 0 — ns

Output hold time from BHE toHBs 0 —_ 0 —_ ns

CE to output in high-Z tchz — 30 — 30 ns 1

OE to output in high-Z toHz — 30 — 30 ns 1

BHE to output in high-Z teHz — 30 — 30 ns 1

CE to output in low-Z terz 5 — 5 —_ ns
OEto output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z teLz 5 — 5 — ns

Note: 1. tcHz, toHz and tgyz are defined as the time at which the output achieves the open circuit

conditions and are not referred to output voltage levels.
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HNG62454N Series

Timing Waveforms

Word mode (BHE = ‘Vy’) or Byte Mode (BHE = ‘Vy; )

trc
Address >
- taa Jlona
tace —
CE \\ // tpHe
-« foz - towz
toe
- \ - /
OE N\ /I toHo
- toz - toHz _
Dout High-Z Valid data  High-Z
Note: 1. tpya, toHe toHO: Determined by faster.
2. taa tace, toe: Determined by slower.
3. tcrz, torz: Determined by slower.
Word Mode, Byte Mode Switch
A-1 High-Z High-Z
taa tDHA
BHE _\K /
/
tBHz teHE
o

toHs

teLz

High-
D15 to D8 } igh-Z

Notes: 1. CE and OE are enable, A17 to A0 are valid.

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.

< Valid data
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HNG62454N Series

Page mode

A2 to A18 >< }{
tac tec trc tc |
noa X X X X X
(A-1)
tpa tpa tpa
™ _toHa . toHA _toHA . toHa

Dout D<><><>§><XXX Valid data éan al ali
a al al

Notes: 1. Page address is determined as below.
Word mode (BHE = 'High'): A0, A1
Byte mode (BHE = 'Low'): A-1, A0, A1
2. CE and OE are enable.
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HNG62454N Series

Package Dimensions

HNG62454NP Series (DP-40) Unit: mm
52.8
< 8
Do
o <
P A i~
1.2 X
= 15.24
[+
S —
% i
£
2 0.25* 30
. E \Z( 0.05 L
N 0150
HNG62454NFA Series (FP-40D) Unit: mm
26.00
26.20 Max
s0l0000NDODNOOOOODANDDAI2]
14
g S
TUTUUUTITU OO TTTUT0T
1 20 w . 1413:0.30
1.10 Max o p=
: @ % 1.72
. N ~
\ iy [
AHAAAAAAAAAAAAAAAAAY it ) —
%o -10°
o]0 ] 0.8+02

0.40 + 0.10 {‘1\7 012 @]

0.09 Min
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HN62454N Series

Package Dimensions (cont)

HNG62454NTT Series (TTP-44D) Unit: mm
18.41
18.81 Max
44 23
nonnonnnoonnonononannna
©
=]
©
OOUouuouoyyoiiiuououooy
1 22
11.76 + 0.20
0-5°
| ) !

wn c x

o = ©

o S=

H | ©

(<10

= Sl == \
o '\
0.50+0.10
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HN62W454 Series

ADE-203-403 (2)

524,288-word X 8-bit / 262,144-word X 16-bit CMOS
Programmable Mask ROM

HITACHI

The HN62W454 is a 4-Mbit CMOS Programmable
Mask ROM organized either as 262,144 words by
16 bits or 524,288 words by 8 bits.

Realizing low power consumption, this memory is
allowed for battery operation. A high speed access
of 120 ns (max) is the most suitable to the system
using a high speed micro-computer by 16 bits.

Features

¢ Low voltage operation
Operating supply voltage: + 3.0 Vto 3.6 V
* High speed
Normal access time: 120/150 ns (max)
¢ Low power
Active: 216 mW (max)
Standby: 108 uW (max)
* Byte-wide or word-wide data organization
(Switched by BHE terminal)
» Three-state data output for or-tying
* Directly LV-TTL compatible
All inputs and outputs

\

Ordering Information

Preliminary
Rev. 0.0
June 21, 1995

Access

Type No. time Package
HN62W454P-12 120ns 600 mil 40-pin
HN62W454P-15 150 ns  plastic DIP

(DP-40)
HN62W454FA-12  120ns 525 mil 40-pin
HN62W454FA-15 150 ns  plastic SOP

(FP-40D)
HN62W454TT-12 120ns 400 mil 44-pin
HN62W454TT-15 150 ns  plastic TSOP Ii

(TTP-44D)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HN62W454 Series

Pin Arrangement
HN62W454PSeries HN62W454TT Series
a170]1 O 40[0 A8 nc1 O 44INC
A7C|2 391 A9 Nc[2 43 NC
A6(3 38 [ A10 A17C]3 42[] A8
A5]4 37 [ A1 A7C]4 41 A9
A4l5 36 [1 A12 A6]5 403 A10
A3l6 351 A13 A5]6 39 [ A1
A2]7 341 A14 A4]7 38[1 A12
A1]8 33 A15 A3[]8 37 |1 A13
A0|9 32[J A16 A2]9 36 [ A14
CE[10 31 [ BHE A1]10 35[1 A15
Ves[111 30 [ Vss A0 11 341 A16
OE[]12 29 1 D15/A-1 CE12 33 [0 BHE
D013 281 D7 Vg 13 32 [ Vss
D8] 14 271 D14 OE[]14 31 [ D15/A-1
D115 261 D6 D015 303 D7
D916 25[1D13 D816 291 D14
D217 241 D5 D117 28[1 D6
D10]18 23[1 D12 D918 273 D13
D319 221 D4 D219 26 [1 D5
D11]20 21 Vee D1020 25[1 D12
D321 24 [1 D4
(Top View) D1122 23 [ Vec
HN62W454FA Series (Top View)
A17C]1 ~ 401 A8
A7]2 39[1 A9
A6[]3 38[1A10
A5]4 37 A1 Pin Description
A4]5 361 A12
A3 e 3507 A13 Symbol Function
A2[17 341 A14 A-1, A0 to A17  Address inputs
285 g gg Z:,II :}g DO to D15 Data outputs
CEl10 31 [ BHE BHE 8/16 bit (byte/word) mode switch
\%E " 3o \éss CE Chip enable
DOE 1:23 gg g D;SIA ! OE Output enable
D814 271 D14 NC No connection
D115 26 [1 D6
D916 o5 D13 Yoo Power supply
D217 241 D5 Vss Ground
D10]18 23 [ D12
D319 221 D4
D11]20 21 [ Vee
(Top View)
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HN62W454 Series

Block Diagram
A2 O—» SN N
|
A2 H ! XDecoder | | MemoryArray
A7 O—P Address P
| Buffer Y Decoder Y Gates
A13 O—P > —»
At O—P
|
A0 O—p
A
a0 >
Hex / Byte
BHE Q———~—[>c g
% O vy v
3-state output
buffer
BHE = V: 16-bit (D15 to DO) DO — D15/(D7)
BHE =V, : 8-bit (D7 to DO)
Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.
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HN62W454 Series

Mode Selection
Pin
Data output Address input
Mode CE OE BHE D15/A-1 D0-D7 D8-D15 LSB MSB
Standby H x'1 X X High-Z'2 High-Zz — -
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DO to D7 D8to D15 A0 A17
Read (8-bit) L L L L DO to D7 High-Z A-1 A17
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A17
notes: 1. x: Don't care.
2. High-Z: High impedance

Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™! Vbp -0.3t0+55 \%
All input and output voltage™ Vin, Vout —-0.3t0 Vpp + 0.3 v
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55t0+ 125 ‘C
Temperature under bias Tbias -20to + 85 ‘C
Notes: 1. With respect to Vgs.
Recommended DC Operating Conditions (Ta =0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vop 3.0 3.3 3.6 \"

Vss 0 0 0 Vv
Input Voltage ViH 2.2 — Vpp+03 V

ViL -0.3 — 0.8 \"
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HN62W454 Series

DC Characteristics (Vpp-3.3V £03V,Vgg=0V, Ta=0to +70°C)

Parameter Symbol Min Max Unit Test condition
Supply  Active lpp — 60/50 mA  Vpp =36V, lpoyt = 0 mA, tgc = 120/150ns
current  Standby IsB1 — 30 WA  Vpp=36V,CE=Vpp-02V

Standby Isg2 — 3 mA Vpp=36V,CE=22V
Input leakage current ! — 10 pA  Vin=0to Vpp
Output leakage current ol — 10 pA CE=2.2V, Vout=0to Vpp
Output voltage VoH 24 — \" loH=—2.0mA

VoL — 0.4 \Y loL=2.0mA

Capacitance (Vpp=3.3V 03V, Vss=0V,Ta=25C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 10 pF
Output capacitance™ Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HN62W454 Series

AC Characteristics (Vpp=3.3V 03V, Vss=0V,Ta=0to+70°C)

* Output load: 1TTL + C, = 100 pF (including jig)

* Input pulse level: 0.4 t0o 2.4 V

* Input and output timing reference level: 1.4 V

¢ Input rise and fall time: Sns

HN62W454-12 HN62W454-15

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 120 — 150 — ns
Address access taa — 120 — 150 ns

CE access time tace — 120 — 150 ns

OE access time toe — 60 — 70 ns

BHE access time tsHE — 120 — 150 ns
Output hold time from address change  tpHa 0 — 0 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE tbHo 0 — ] — ns
Output hold time from BHE toHB 0 — 0 — ns

CE to output in high-Z tcHz — 50 — 60 ns 1
OE to output in high-Z tonz — 50 — 60 ns 1
BHE to output in high-Z tsHz — 50 — 60 ns 1
CE to output in low-Z toHz 5 — 5 — ns

OE to output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z teLz 5 — 5 — ns

Note: 1. tcHz toHz and tgyz are defined as the time at which the output achieves the open circuit

conditions and are not referred to output voltage levels.
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HN62W454 Series

Timing Waveforms

Word mode (BHE = ‘Vig’) or Byte Mode (BHE = ‘Vy1.")

tre
Address > ><
taa tpHA
tace
— \ - /
CE N\ /| tore
toz tenz
toe
- \ /
OE . N\ /| toro
- oz tonz
Dout High-Z Valid data <><>———H'gh‘z
Note: 1. tDHAv tDHCv tDHO: Determined by faster.
2. taa tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.

Word Mode, Byte Mode Switch
A-1 High-Z High-Z
taa toHA
BHE _\ /
N_ /|
teHz tBHE
i
tDHB tBLZ
D15to D8 > High-2 < Valid data

Notes: 1. CE and OE are enable, A17 to A0 are valid. o
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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HN62W454 Series

Package Dimensions

HN62W454P Series (DP-40) Unit: mm

¢}
)
13.4
14.6 Max

1 1.2 20 %

= 15.24
3 -
0 4 \

sle 1
= 0.25 33
3 SR

“ (\i j-—

0° - 15°
HNG62W454FA Series (FP-40D) Unit: mm

26.00
26.20 Max

qonnnuonnnnnnnonnonnnnm2

pare

10.70

TUTTITUIUT IO TTI T
1 20 8 w . 1413:0.30
1.10 Max = =4
-]
~ N
\ |
A AAAARAAAAAAAAAAAAY. e j%\, #
| : 010
0402010 | 552 T 2 -08£02
. 8 ,
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HN62W454 Series

Package Dimensions (cont)

HN62W454TT Series (TTP-44D) Unit: mm

18.41
18.81 Max

44 23
NNnannnnanaanaannnnaaaa

10.16

ToUnouioyyouiaoiuoioo
1 22

11.76 + 0.20

__
o
|
(3]
°

'@

0.17 £ 0.05
0.08 Min
0.16 Max

0.50 + 0.10
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SM Mask ROM
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HN62338B Series
1,048,576-word x 8-bit CMOS Mask Programmable ROM

HITACHI

The HN62338B is a 8-Mbit CMOS Programmable ~ Pin Arrangement

Mask ROM organized as 1,048,576 words by 8

Under Development

bits. Realizing low power consumption, this

memory is allowed for battery operation. In A191 - 32 [ Vce
addition, the HN62338B, which provides large A16[]2 31 [JA18
capacity of 8M bits, is ideally suited for kanji A15]3 30 [JA17
character generators. A12 4 29 [A14
, A7C]5 28 [A13
Features A6 6 27 [1A8
AS[]7 26 [1A9

* Single +5V power supply IViml: 25 [TA11
e Maximum access time: 120 ns (max) A3C]9 24 M OE
¢ Low power consumption: 250 mW (typ) active A20110 23 [7A10
5 uW (typ) standby A1CT 11 20 FICE

¢ Byte-wide data organization AOC] 12 21 D7
¢ Pin compatible with JEDEC porl13 20 F1D6
D114 19 [1D5

D21 15 18 [1D4

Ves[] 16 17 [OD3

(Top view)
Block Diagram
A0 —» > - — DO
3-stat
Address Memory o;:uf
to buffer array buffer to
A19 —» - - ——— D7

& —{>o
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HN62338B Series

Ordering Information

Type No. Access time Package

HN62338BP-12 120 ns 600 mil 32-pin plastic DIP (DP-32)
HN62338BF-12 120 ns 32-pin plastic SOP (FP-32D)
HN62338BTT-12 120 ns 32-pin plastic TSOP-II (TTP-32D)

Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage Vee -0.3t0 +7.0 \" 1

All input and output voltage Vin, Vout -0.3to Vg +0.3 \" 1
Operating temperature range Topr O0to +70 °C

Storage temperature range Tstg -55to +125 °C

Temperature under bias Tbias -20to +85 °C

Note: 1. With respect to Vgg.

Recommended DC Operating Conditions (Vgg =0V, Ta = 0 to +70°C)

Item Symbol Min Typ Max Unit

Supply voltage Vee 4.5 5.0 55 Vv

Input voltage ViH 2.2 — Vee + 0.3 \"
Vi 0.3 — 0.8 v
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HN62338B Series
DC Electrical Characteristics (Voc =5V +10%, Vgg =0V, Ta=0to +70°C)

Item Symbol Min Max  Unit Test conditions
Supply  Active lec — 80 mA Vee =55V, Ipout = 0 MA, tge = min
current —

Standby Isg — 30 pA Vec=55V,CE2Vg-02V
Input leakage current 1l | — 10 pA Vin=0to Vee
Output leakage current  llg | — 10 pA CE=2.4V,Vgyr=0to Ve
Output voltage Vou 24 — v lon =—205 pA

VOL _ 0.4 " |0|_ =1.6 mA

Capacitance (Voc =5V £ 10%, Vgs =0V, Ta=25°C, Vi =0V, f = 1 MHz)

Item Symbol Min Max Unit
Input capacitance Cin — 15 pF
Output capacitance Cout — 15 pF

Note: This parameter is sampled and not 100% tested.
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HNG62338B Series

AC Electrical Characteristics (Voc=5V +10%, Vgg =0V, Ta =0 to +70°C)
* Output load: 1TTL gate + Cy, = 100 pF * Input and output timing reference level: 1.5 V
(including jig capacitance) ¢ Input rise and fall time: 5 ns

* Input pulse level: 0.45t0 2.4V

HN62338B-12

Item Symbol Min Max Unit
Read cycle time | the 120 - ns
Address access time taa — 120 ns
CE access time tace — 120 ns
OE access time toe — 60 ns
Output hold time from address change toHA 0 — ns
Output hold time from CE toHe 0 — ns
Output hold time from OE toHo 0 — ns
CE to output in high Z toHz1 — 40 ns
OE to output in high Z toHz+1 — 40 ns
CE to output in low Z tez 5 — ns
OE to outpu in low Z toLz 5 — ns

Note: 1. tgyz and toyz are defined as the time at which the output achieves the open circuit conditions and
are not referred to output voltage levels.
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HNG62338B Series

Timing Diagram

tRC
Address >< ><
_ tah ——————»] toHA
CE \|
N /. tewz
- tcrz tace toHe
L / tonz
toe |
L toz | toHO
High Z . N High Z
Dout Valid data Y =
Notes: 1. tpya, toHe: toHo: Determined by faster.
2. taa, tace: tog: Determined by slower.
3. toLz, toLz: Determined by slower.
Power Up Sequence
A—
tace

Address m< Valid data

taa

pout QORRERIIXXUIIINRIIIRYR

CRRRLLLRRLLRRLLKRLLKRKLK 202020’ Valid data

t>0ns

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address
after power up to 4.5 V.
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HN62338B Series

Package Dimensions

HNG62338BP Series (DP-32)

Unit : mm

41.9

a2 42.5 Max 17

i N s A e Y Y o Y Y e Y o Y e i B

134
13.7 Max

D

OoooooQg JL R 6 [y B 6 [ 5 5y

1.2 16

2.3 Max

| |
51 Min |
in | 5.08 Max

15.24

‘ = 0.11
2.54 + 0.25 0.48 + 0.10 ” s M—
L T o 0° - 15°
HNG62338BF Series (FP-32D) Unit : mm
20.45
20.95 Max
s2\nnnonononnnonannl 17
3
=
P N
© i 14.14 + 0.30
1 TUDUOUDOUUUDOUTT 16 | SRS
1.0 Max g Eg. 1.42
[-—— o o
(o) N
\ o
T J%Lﬁ{o_eo
£
5 £ 08
o
+0.10 >
0.40%552 @015 [®) °
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HN62338B Series

Package Dimensions (cont)

HNG62338BTT Series (TTP-32D)

Unit : mm

10.16 mm

20.95

(400 mil) Type

21.35 Max

32
nnnonononononnoanan

©
=]
(o]
uguauyu guu guouooguouyu
l ' 127] 1
040+ 0410 | [®lo21 @)
1 15 Max 11.76 + 0.2
¥
—o-5°
3 8
s [&]0.10 | S
o +H
- &
o
Hitachi code | TTP-32D
JEDEC code| MO-133CA
ElIAJ code [~
Weight (g) | 0.51
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HN62428 Series

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN62428 Series is a 8-Mbit CMOS
Programmable Mask ROM organized either as
524,288 words by 16 bits or as 1,048,576 words by
8 bits. It can be operated with a battery because of
low power consumption.

Features

Single SV

Wired OR is permitted for the output in three

states.

TTL compatible

Address access time: 150/200 ns (max)

Low power consumption: 100 mW (typ) active
5 uW (typ) standby

Byte-wide or word-wide data organization

(switched by BHE terminal)

Ordering Information

Type No. Access time Package

HN62428P-15/-20 150/200 ns 600 mil 42-pin plastic DIP (DP-42)
HN62428TT-15/-20 150/200 ns 44-pin plastic TSOP-II (TTP-44D)
HN62428FB-15/-20 150/200 ns 44-pin plastic SOP (FP-44D)
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HN62428 Series

Block Diagram
AQ —> > »- —» DO
X Address Memory Hex/ i’j:;? o
. buffe! arra B
urer y yie buffer
A18 —™ > > — D15
/D7)

>

!

BHE

(A-1)*1

]
.

OE

>

BHE = V4 : 16-bit(D15 to DO)
BHE =V : 8-bit(D7 to DO)

Note: 1. A-1is least significant address. When BHE is ‘low’, D14 to D8 goes the high impedance state.
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HN62428 Series

Pin Arrangement
HN62428P HN62428TT
A18[] 1 42 [INC NC[] 1 44 [NC
A17E2 41%/\3 as ] 2° 430INC
A7[] 3 40 ] A9 A17[] 3 42[]A8
As[] 4 39 [JA10 A7 4 41 ] A9
As[] s 38 []A11 A6[] 5 40 ] A10
A 6 37 [JA12 A5[] 6 39 [] AN
A3[] 7 36 [ ]A13 Ad[]7 38 []A12
A2[] 8 35 ]A14 A3[] 8 37 [JA13
Al[] 9 34[]A15 A2[] 9 36 []A14
Ao[] 10 33[] A16 A1[]10 35 [ A15
CE[] 11 32 [ BHE A0 [ 11 34 [ A16
Vgs [ 12 31 [ Vsg CE[]12 33 [] BHE
OE[]13 30 [] D15/A-1 Vss L] 13 32 []Vss
Do[] 14 29[ D7 OE [] 14 31 [] D15/A-1
D8 [] 15 28 [1D14 Do []15 30 [JD7
D1[]16 27 [ D6 D816 29 7] D14
D9[] 17 26 [] D13 D1[]17 28 ] D6
D2[] 18 25| D5 D9[] 18 27 [1D13
D10 [] 19 24 D12 D219 26 ]1D5
D3 [ 20 231 D4 D10[] 20 25 D12
D11 [] 21 22 [ Ve D3 [ 21 24 [ D4
D11[] 22 23 [ Ve
(Top View) (Top View)
HN62428FB
A

NC[] 1 44[INC

A18[] 2 43[INC

A17[] 3 421 A8

A7 4 41 [JA9

A6[] 5 40 [ A10

As[] 6 39 [] AN

A4 7 38 [JA12

A3[] 8 37[1A13

A2 9 36[JA14

A1 10 35[]A15

A0 [] 11 34 [] A6

CE[]12 33 [] BHE

Vss [] 13 32[] Vss

OE[]14 31 ] D15/A1

Do[]15 30 [ D7

ps[] 16 29[ D14

D117 28 [1D6

D9[] 18 271D13

D219 26 [1D5

D10 [ 20 251 D12

D3 [] 21 24 [ D4

D11[]22 23 [ Vee

(Top View)
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HN62428 Series

Absolute Maximum Ratings

Item Symbol Rating Unit
Power supply voltage Vee -0.3t0 +7.0 \'
Terminal voltage Vin, Vout -0.3to Voo + 0.3 \'
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C
Bias temperature —20to +85 °C

Tbias

Note: With respect to Vgg.

Recommended DC Operating Conditions (Vgg =0 V, Ta = 0 to +70°C)

Item Symbol Min Typ Max Unit

Power supply voltage Vee 45 5.0 5.5 \'

Input voltage VIH 22 — ‘ Voo +0.3 \'
ViL -0.3 — 0.8 \Y

DC Characteristics (Voo =5V = 10%, Vgg =0V, Ta =0 to +70°C)

Item Symbol Min Max Unit Test conditions
Powersupply  Active  Igc — 50 mA Ve =5.5V, Ipoyt = 0 mA, tge = min
current —

Standby Igg — 30 HA Vec=55V,CE2Vc—-02V
Input leak current iyl — 10 pA Vin=0to Voo
Output leak current ol — 10 pA  CE=22V,Vout=0to Vgg
Output voltage VoH 24 — \' lon =—205 pA

VoL — 0.4 v loL=1.6 mA

Capacitance (Vo =5V £10%, Vgg =0V, Ta=25°C, Viy =0V, f = 1 MHz)

Item Symbol Min Max Unit
Input capacitance Cin 15 pF
Output capacitance Cout 15 pF

Note: This parameter is sampled and not 100% tested.
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HNG62428 Series
AC Operating Characteristics (Vcc =5V £ 10%, Vgg =0V, Ta =0 to +70°C)

Test Conditions
 Input pulse level: 0.8 to 2.4 V * Output load: 1 TTL gate + C;, = 100 pF
¢ 1/O timing reference level: 1.5V (including jig capacitance)

¢ Input rise/fall time: 10 ns

HN62428-15 HN62428-20
Item Symbol Min Max Min Max Unit
Cycle time trc 150 — 200 — ns
Address access time tAA — 150 — 200 ns
CE access time tace — 150 — 200 ns
OE access time toe — 70 — 100 ns
BHE access time tBHE — 150 — 200 ns
Output hold time from address change  tpya 0 — 0 — ns
Output hold time from CE toHC 0 — 0 — ns
Output hold time from OE toHO 0 — 0 — ns
Output hold time from BHE tpHB 0 — 0 — ns
CE to output in high-Z tohz 1 — 70 — 70 ns
OE to output in high-Z tonz ! — 70 — 70 ns
BHE to output in high-Z taHz ! — 70 — 70 ns
CE to output in low-Z toLz 10 — 10 — ns
OE to output in low-Z toLz 10 — 10 — ns
BHE to output in low-Z gLz 10 — 10 — ns

Note: *1 tcnz tonz and tgz define the time at which the output goes to the high impedance state and
is not referenced to output voltage level.
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HN62428 Series

Timing Waveform
Word Mode (BHE = “Vyg”) or Byte Mode (BHE = “Vy; )
A tRC
Address >< >\
— tAh ——————»] - toHA
CE \ V2
N /. tomz -
toz tace—= tpHC
o N\ /
N /o
OHZ
tor |
toz | | toHo
Dout High 2 < Valid data > High Z
Notes: 1. tpna. tpHc: tbHO : Determined by whichever is faster.
2. taa, tace toe : Determined by whichever is slower.
3. tcLz torz : Determined by whichever is slower.
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HN62428 Series

Switching between Word Mode and Byte Mode

A High Z High Z
taa toHa
BHE _N\ ]/
e | RGN o WD)
-»| tDHB|== o 'BHE
D15 t0 D8 > High Z @
L lenz T

Notes: 1. CE, OE are of selected status. A18 — A0 are fixed.
2. D15/A-1 terminal is of output state when BHE = V|, CE and OE are of selected state.
At this time, an input signal that is of the inverse phase to the output should not be
impressed.
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HN62428 Series

Switching between Word Mode and Byte Mode

High Z High Z

taa toHA

t tBHE

—=| I DHB ==

D15 to D8 ) High 2 % Valid data
< tBHZ teLz

Notes: 1. CE, OE are of selected status. A18 — A0 are fixed.
2. D15/A-1 terminal is of output state when BHE = V|, CE and OE are of selected state.
At this time, an input signal that is of the inverse phase to the output should not be
impressed.

Package Dimensions

HN62428P Series (DP-42) Unit : mm

52.8
42 53.8 Max
3
<=
Mo
O - 3':
1 1.2 21
=
©
C | <
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HN62428 Series

Package Dimensions (cont)

HN62428TT Series (TTP-44D) Unit : mm
18.41
18.81 Max
44 23
non0nnNnNNRnnNaONnannNNNN
©
=]
©
Uouounuugyguuuuuuuuug
1 22
0.300.10|| [#]0.13 11.76 + 0.20
‘ - 0-5°
J L<}
8 gl 3
P S|s
H |
~ sle ==k
p \
=
0.50 + 0.10
HN62428FB Series (FP-44D) Unit : mm

28.50
28.70 Max
44

nonoononnononnonaonaonnn

12.60

EuuuuuuLluuuuuuuuuuuuuzu2 16.04 + 0.30

3.00 Max
0.17 + 0.05

0-10°

)
0.80+0.20]

Gnnnn T nnnnnnnnn&
0.40 +0.10 1.27

0.09 Min
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HN62W428 Series

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN62W428 is a 8-Mbit CMOS Programmable
Mask ROM organized either as 524,288 words by

Ordering Information

16 bits or as 1,048,576 words by 8 bits. Realizing Access
low power consumption, this memory is allowed Type No. time Package
for battery operation.
HN62W428P 300 ns 600 mil 42-pin
Features plastic DIP (DP-42)
* Low voltage and wide range operation: 3.0 to HN62W428FB 300 ns 44-pin plastic SOP
55V (FP-44D)
: fa’“m“m access time: ?O?O‘(‘)S (‘3;‘") . HN62W428TT ~ 300ns  44-pin plastic
OW power consumption: mW (typ) active TSOP-Il (TTP-44D)
5 uW (typ) standby
* Byte-wide or word-wide data organization with
BHE
Block Diagram
A0 > —— DO
‘ Address Memory Hex/ i':tt;tj '
o 0
buffer arra Byte
y v buffer
A18 > > — D15/(D7)
A |\ U
CE {>c
b
BHE >_c
>
(A-1)*1 I ; BHE = V4 : 16-bit(D15 to DO)
BHE =V,_: 8-bit(D7 to DO)
OF o
Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state.
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HN62W428 Series

HN62W428TT

>>
25323538
an

2928RFABRS
0000000000000

D2 19

(@)

COEONONHBWN -

00O
Re283338

$

3

E3Ga

828
0 O O
[vlelele] =

£

Pin Arrangement

HN62W428P HN62W428FB
Nc 1 44
ae1 O At8 O 2 43
A17 02 A7 3 42
A7 43 A7 4 4
As 4 A6 5 40
= A5 6 39
= As 7 38
=K A3 |8 37
ﬁf o g A2 9 3%
A1 35
Ao =10 A0 E o
S = =
oe Ol Vss O 32
Do O] OE [ 31
= Do O 30
o1 O] p8 O 29
D9 ] D1 O 28
b3 D9 27
16 O p2 O 2
b3 O D10 O 25
o11 D3 24
D11 O 23
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HN62W428 Series

Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage Vee —0.3t0 +7.0 \' 1

All input and output voltage Vin, Vout -0.3to Vg + 0.3 \' 1
Operating temperature range Topr 0to +70 °C

Storage temperature range Tstg -55to +125 °C

Temperature under bias Tbias —20to +85 °C

Note: 1. With respect to Vgg.

Recommended DC Operating Conditions (Vgg =0V, Ta =0 to +70°C)

Item Symbol Min Typ Max Unit

Supply voltage Vee 3.0 5.0 5.5 \

Input voltage ViH 22 — Ve + 0.3 Vv
ViL -0.3 —_ 0.6 \'

DC Electrical Characteristics (Vcc=3.0t05.5V, Vgg=0V, Ta=0to +70°C)

Item Symbol Min Max Unit Test conditions
Supply  Active lcc — 50 mA Vee =5.5V, Ipoyt = 0 MA, tgc = min
current
Active lce — 25 mA Vee =3.0V, Ipoyt = 0 MA, tge = min
Standby lsg — 30 PA  Vge=55V,CE2Vge—0.2V
Input leakage current |1 | — 10 bA Vin=0to Vge
Output leakage current | g | — 10 pA CE=22V,Vour=0to Vg¢
Output voltage VoH 24 — \' loy = —205 pA
VoL — 0.4 \' loL=1.6 mA
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HN62W428 Series

Capacitance (Voc=3.0t05.5V, Vgg =0V, Ta=25°C, V=0V, f=1 MHz)

Item Symbol Min Max Unit
Input capacitance Cin — 15 pF
Output capacitance Cout — 15 pF

Note: This parameter is sampled and not 100% tested.

AC Electrical Characteristics (Voc=3.0t0 5.5V, Vgg =0V, Ta=0 to +70°C)

¢ Output load: 1TTL gate + Cy, = 100 pF  Input and output timing reference level: 1.5V
(including jig capacitance) ¢ Input rise and fall time: 10 ns
* Input pulse level: 0.6 to 2.4 V

Item Symbol Min Max Unit
Read cycle time tre 300 — ns
Address access time taa — 300 ns
CE access time tace — 300 ns
OE access time toe — 150 ns
BHE access time teHE — 300 ns
Output hold time from address change toHA 0 — ns
Output hold time from CE tone 0 — ns
Output hold time from OE toHo 0 — ns
Output hold time from BHE toHB 0 —_ ns
CE to output in high Z tonz™! — 100 ns
OE to output in high Z tonz*! — 100 ns
BHE to output in high Z tanz"! — 100 ns
CE to output in low Z toLz 10 — ns
OE to output in low Z toLz 10 — ns
BHE to output in low Z taLz 10 — ns

Note: 1. tcyz, tonz @and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HN62W428 Series

Timing Diagram

(1) Word mode (BHE = ‘V|y’) or Byte mode (BHE = ‘V, ")
B tRc
Address >< ><
oE A —— - tbHA
N / - towz
__ oz, " foHg
OE 1 /
N\ toHz
tor
toz toHo
Dout High 2 < Valid data > H_'SLh z
Notes: 1. tpHa, toHe, toHo: Determined by faster.
2. taa, taces tog: Determined by slower.
3. toLz, toLz: Determined by slower.
(2) Word mode, Byte mode switch
High Z High Z
A1 g g
taa toHa
BHE 5\ /
B T O
D7 to DO Valid data Valid data
ORI
-=| tpHB <= eHE
D15 to D8 > High 2 % Valid data
- lBHZ —»|tBLZ|e—

Notes: 1. CE and OE are enable A18 to A0 are valid.

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the
input signals of opposite phase to the output must not be applied to them.
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HN62W428 Series

Package Dimensions

HN62W428P Series (DP-42) Unit : mm
_ 52.8
3
< =
]
e} - 9
1 1.2 21
3
= 15.24
©
L ) Q
=t w0 h
' sfe z / ol
273 0.25 %505
2.54 + 0.25 0.48 + 0.10 \L 0.05
£ T L !L B 3 "—'u“
S o 0°-15°
HN62W428FB Series (FP-44D) Unit : mm

28.50
28.70 Max

44 2.
QONNN0NONNONANNANANNAN

8
i o
TUTUUTUOUT U0 U0Toouoy 16.04 + 0.30
1 22

1.72

3.00 Max
0.17 £ 0.05

éll'ﬂ'lﬂl'l ﬂﬂﬂnﬂﬂl’lﬂﬂﬂﬁﬁﬂl’ll; %
0.40 £ 0.10 |1.27 é 0.80 + 0.20 .
L 2
(=]
B0
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HN62W428 Series

Package Dimensions (cont)

HN62W428TT Series (TTP-44D) Unit : mm
18.41
18.81 Max
44 23
anonnnnnnnnnnnnnnnnnnna
©
=)
©
E[R[R LR R RIR AL LR R R R N R R AL OLN]
1 22
11.76 £ 0.20
0-5°
| =0
[Te} c g
o -
=) =22
+H |
Sl ==
(=}
0.50 + 0.10
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HNG62448 Series

ADE-203-397A (2)

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The Hitachi HN62448 is a 8-Mbit CMOS
Programmable Mask ROM organized either as
524,288 words by 16 bits or as 1,048,576 words by
8 bits. Realizing low power consumption, this
memory is allowed for battery operation. A high
speed access of 100/120 ns is the most suitable to
the system using a high speed microcomputer by
16 bits as 8,086 and 68,000 e.t.c.

Features

* Single + 5V power supply
¢ Access time: 100 ns/120 ns (max)
* Low power dissipation: 300 mW typ (active)
5 uW typ (standby)
* Byte-wide or word-wide data organization with
BHE

Ordering Information

Rev. 1.0
June 13, 1995

Access

Type No. time Package
HN62448P-10 100 ns 600mil
HN62448P-12 120 ns 42-pin plastic

DIP (DP-42)
HN62448FB-10 100 ns 44-pin plastic
HN62448FB-12 120 ns SOP

(FP-44D)
HN62448TT-10 100 ns 44-pin plastic
HN62448TT-12 120 ns TSOPII

(TTP-44D)
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HN62448 Series

Pin Arrangement
HN62448P Series HNG62448FB Series
a18C]1 O 42INC neclt 7 abine
A17]2 41[1A8 A18[]2 43[NC
A7[]3 40 [ A9 A17]3 421 A8
A6]4 39 [0 A10 A7Cl4 41[J A9
A5]5 38 [1 A1 A6l5 40 [ A10
A48 370 A12 A5]6 39 [ A1
A37 361 A13 A4C]7 38 [ A12
A28 35[1A14 A3[]8 371 A13
A1]9 34 [ A15 A2[]9 36 [1A14
&Em 33[J A16 A1710 351 A15
CE[]11 32 [ BHE AO111 341 A16
Vss[]12 31 [ Vss CE12 33[0 BHE
OE[]13 30 [0 D15/A-1 Vs 13 320 Vss
Do 14 29[ D7 OE[]14 31 [ D15/A-1
D8[]15 28 [1 D14 D015 303 D7
D116 273 D6 D816 29[1D14
D917 261 D13 D117 281 D6
D218 251 D5 D918 27[1 D13
D10C]19 24 [ D12 D219 261 D5
D320 231 D4 D1020 25[1 D12
D11021 221 Vee D321 241 D4
D11]22 233 Vee
(Top View)
(Top View)
HN62448TT Series

ncr]1 O 44 NC
A18]2 43[1NC
A17]3 427 A8

A7C4 411 A9

A6|5 40 [J A10

A50C]6 39 [ A11

A4C]7 38 [1A12

A3[C]8 373 A13

A2]9 361 A14

A1]10 35[1A15

A0 11 341 A16

CEC]12 33 [ BHE

Vss[]13 32[1 Vgs

OE[]14 313 D15/A-1

DoC]15 30[1 D7

D816 291 D14

D117 28 [1 D6

D918 271 D13

D219 26[1D5

D10]20 251 D12

D321 24 [1 D4

D11[]22 231 Ve

(Top View)
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HNG62448 Series

Pin Description

Pin name Function
AOto A18 Address
DO to D14 Output
D15/A-1 Output/address
OE Output enable
CE Chip enable
BHE Byte/word selection
Vee Power supply
Vss Ground
NC No connection
Block Diagram
A0 O—Pb ———p -
| X Decoder
A5 O—» ——> —p|  Memory Array
Address
Buffer v v
A16 O—P Y Decoder Y Gates
l —
A18 O—H
A
(A-1)"O— > >
Hex / Byte
BHE O— l'>°L >
% O v v
3-state output
J— buffer
CE O Dc +
BEH = V},;: 16-bit (D15 to DO) D0 —— D15/(D7)

BEH =V, : 8-bit (D7 to DO)
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HNG62448 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Supply voltage Vee -03t07.0 \ 1

All input and output voltage Vin, Vout —0.3 to Ve +0.3 \ 1
Operating temperature range Topr Oto 70 C

Storage temperature range Tstg -55to +125 ‘C

Temperature under bias Tbias —20to +85 C

Notes: 1. With respect to Vgs.

Recommended DC Operating Conditions (VSS =0V, Ta=0to +70 °C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vee 45 5.0 5.5 \"

Input voltage Vi1 2.2 — Vee +0.3 \
Vi -0.3 — 0.8 v

DC Characteristics (Vecc=5V +10%, Vgs =0V, Ta=0to +70°C)

Parameter Symbol Min Max Unit  Test condition
Supply Active lec — 100/80 mA Vee =5.5V, lpour = 0 mA, tge = min
current Standby  lggq — 30 pA Veg=5.5V,CE 2 Vge-0.2V
Standby  lIgg2 — 3 mA Vec=5.5V,CE224V
Input leakage current Iyl — 10 pA Vin=0to Vgc
Output leakage current |l — 10 pA CE=22V,Vour=0to Vec
Output voltage Von 24 — \' lon =—205 pA
VoL — 0.4 \' loo=1.6 mA

Capacitance (Vec=5V £ 10%, Vss =0V, Ta=25°C, Vin=0V, f = 1 MHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 15 pF
Output capacitance™ Cout — 15 pF

Notes: 1. This Parameter is periodically sampled and not 100% tested.
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HN62448 Series

AC Characteristics (Vcc =5V £10%, Vgs =0V, Ta=0to + 70°C)

* Output load: 1TTL gate + Cy = 100 pF
(including scope & jig)

* Input pulse levels: 0.45 t0 2.4 V

* Input and output timing reference level: 1.5V

¢ Input rise and fall times: 5 ns

HN62448-10 HN62448-12
Parameter Symbol  Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time taa — 100 — 120 ns
CE access time tace — 100 — 120 ns
OE access time toe — 40 — 50 ns
BHE access time teHE — 100 — 120 ns
Output hold time from address change tora 0 — 0 — ns
Output hold time from CE toHe 0 — 0 —_ ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from BHE torB 0 — 0 — ns
CE to output in high-Z tonz't — 40 — 40 ns
OE to output in high-Z tonz — 40 —_ 40 ns
BHE to output in high-Z tenz'! — 40 — 40 ns
CE to output in low-Z toLz 5 —_ 5 —_ ns
OE to output in low-Z toLz 5 — 5 — ns
BHE to output in low-Z terz 5 — 5 — ns

Note: 1. tcuz, tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HNG62448 Series

Timing Waveform

Word mode (BHE = 'Vy') or Byte mode (BHE = 'Vyy')

tre
Address X X
taa tbHA
t
— \ ACE
CE \ /
N /| tchz
terz tbHe
BE toe
OE \ /
N 7 tonz
toLz tpHo
Dout < Valid data ><><><>ﬂ?h—z

Notes: 1. tpHA, toHC, toHO: Determined by faster.
@ @ @2.1aA, tACE, toe: Determined by slower.
@ @ @3.tcLz, toLz: Determined by slower.

‘Word mode, Byte mode switch

Address High-Z High-Z
taa {DHA
BHE W\ //
tBHz tBHE
D7 to DO ><><><><><><><><>O<><><>< Valid data }<><><><><><><Valid data

toHB teiz
D15 to D8 > High-Z { Valid data

Notes: 1. CE and OE are enable A18 to A0 are valid. o
@ @ @2.D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
@ @ @ @Therefore, the input signals of opposite phase to the output must not be applied to them.
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HN62448 Series

Power Up Sequence

Address
(AO to A18)

Dout

tace

Valid data

Valid data

t20ns

Notes: This device is used ATD (Address Transient Detector).
@ @ @ Therefore, transfer either CE or address (AO to A18) after power up to 4.5 V.
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HNG62448 Series

Package Dimensions

HNG62448P Series (DP-42) Unit : mm

. 52.8
42 53.8 Max
€ mnamonannmannona s N
[}
<| =
[s2]
@ 9
1 1.2 21
3
=
[+
[ ) <
n
_ElEz
2544025 | | 0.48:0.10] =2
T T i m m
S«
HN62448FB Series (FP-44D) Unit : mm

28.50
28.70 Max

23
nnonnnonnoononaonnoaonnno

12.60

16.04 + 0.30

Jouiooorooouoooooououn
1 2
1.72

3.00 Max
0.17 £ 0.05

QAT alata etetaTarara ATt 1%10—10"
0.40 +0.10 £ 0.80 + 0.20 f}
L Floto] 8
[©]0.12 [M)
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HN62448 Series

Package Dimensions (cont)

HN62448TT Series (TTP-44D)

Unit : mm

18.41

18.81 Max

44 23
1000nnnnannnanannnnnaan

10.16

TOouuguuuouuuy
22

-

11.76 + 0.20

0.17 £ 0.05

0.08 Min__Ith
0.16 Max

————)

0.50 + 0.10
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ADE-203-385A (2)

HN62448N Series

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS
Programmable Mask ROM

HITACHI 5, 1995
May 23, 1995
The Hitachi HN62448N is a 8-Mbit CMOS  QOrdering Information
Programmable Mask ROM organized either as
524,288 words by 16 bits or as 1,048,576 words by I}CCGSS
8 bits. Realizing low power consumption, this  Type No. time Package
memory is allowed for battery operation. A high HN62448NP-10 100 ns 600mil
speed access of 100/120 ns is the most suitable to ~ HN62448NP-12 120 ns 42-pin plastic
the system using a high speed microcomputer by DIP (DP-42)
16 bits as 8,086 and 68,000 e.t.c. HN62448NFB-10 100 ns 44-pin plastic
HN62448NFB-12 120 ns SOP
Features (FP-44D)
« Sinele + 5V power suppl HN62448NTT-10 100 ns 44-pin plastic
& power supp Y HN62448NTT-12 120 ns TSOP II
* Normal access time: 100 ns/120 ns (max) (TTP-44D)

* Page access time: 40 ns/50 ns (max)
* Low power dissipation: 300 mW typ (active)
5 uW typ (standby)
* Byte-wide or word-wide data organization with
BHE
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HNG62448N Series

Pin Arrangement
HN62448NP Series HN62448NFB Series
a18c]1 O a2INC nect 7 asbine
A172 411 A8 A18]2 43[0NC
A7C]3 40[1 A9 A17C]3 42[1 A8
A4 39 [1 A10 A7]4 410 A9
A5C15 38 [ A11 A6C]5 403 A10
A4C]6 373 A12 A5]6 39[1 A1
A3[]7 36 [J A13 A4C]7 38[1A12
A28 35 A14 A3[]8 37 [ A13
A1C]9 341 A15 A2[]9 361 A14
A0LC]10 33[1A16 A1C]10 35[1 A15
CEC11 32 [0 BHE AOC] 11 341 A16
Vgs]12 31 [ Vgg CE]12 33 [ BHE
OE[]13 30 [ D15/A-1 Vgs[]13 321 Vgs
DoC]14 29[ D7 OE[14 31 [0 D15/A-1
D8l]15 281 D14 D015 30 D7
D116 27[1 D6 D816 29[ D14
D917 26 [1 D13 D117 28[1 D6
D218 25[1 D5 D918 27 D13
D10]19 241 D12 D219 26[1D5
D320 23[1 D4 D10]20 25[1 D12
D121 22 [ Vee D321 241 D4
D11[]22 23 [ Vee
(Top View)
(Top View)
HN62448NTT Series
ne]1O 44[INC
A18[]2 43[NC
A17C]3 420 A8
A7C4 413 A9
A6L]5 40 A10
A5]6 39 [ A1
A4C]7 38 [ A12
A3[]8 37[d A13
A2(9 36[1A14
A1]10 35[1 A15
A0 11 341 A16
CE12 33 [0 BHE
Vgs[]13 321 Vgs
OE[]14 31 [ D15/A-1
DoC]15 301 D7
D816 291 D14
D117 281 D6
D9[]18 27[1 D13
D219 26[1 D5
D10]20 25[1 D12
D321 241 D4
D11]22 231 Ve
(Top View)
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HNG62448N Series

Pin Description
Pin name Function
AOto A18 Address
DO to D14 Output
D15/A-1 Output/address
OE Output enable
CE Chip enable
BHE Byte/word selection
Vee Power supply
Vss Ground
NC No connection
Block Diagram
A0 O—P > —»
| X Decoder
A15 O—P L P —p{ Memory Array
Address >
Buffer \ 4 4
w_..’
A6 O—P Y Decoder Y Gates
A|18 O—b
(A0, AT) P Page Decoder |
A
A1"'0 >
Hex / Byte
BHE O 'I>o >
ok O v v

'CEQ{>0

BEH = V;;: 16-bit (D15 to DO)
BEH = V,_ : 8-bit (D7 to DO)

o

3-state output

buffer
v v
D0 —— D15/(D7)
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HNG62448N Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Supply voltage Vee -0.3t07.0 Vv 1

All input and output voltage Vin, Vout -0.3 to Vg +0.3 Vv 1
Operating temperature range Topr Oto 70 C

Storage temperature range Tstg -55to +125 ‘C

Temperature under bias Tbias —20 to +85 C

Notes: 1. With respect to Vgs.

Recommended DC Operating Conditions (VSS =0V, Ta=0to +70 °C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vee 45 5.0 5.5 \"

Input voltage Vi 22 —_ Vee +0.3 \
Vi -0.3 — 0.8 \

DC Characteristics (Vce=5V +10%, Vsg=0V, Ta=0to +70°C)

Parameter Symbol  Min Max Unit  Test condition
Supply Active lec — 1201100 mA Vee =5.5V, Ipour = 0 MA, tgc = min
current Standby  lggy — 30 pA Vec=5.5V,CE> Ve -0.2V
Standby  lgg2 — 3 mA Vec=5.5V,CE=24V
Input leakage current | — 10 pA Vin =0to V¢¢
Output leakage current  llg| — 10 A CE=2.2V, Vour=0to Vgc
Output voltage Vou 2.4 — v lon =—205 pA
VoL — 0.4 \" lo=1.6 mA

Capacitance (Vcc =5V £10%, Vss =0V, Ta=25°C, Vin=0V, f = 1 MHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 15 pF
Output capacitance™ Cout — 15 pF

Notes: 1. Tins Parameter is periodically sampled and not 100% tested.

246 Hitachi



HN62448N Series

AC Electrical Characteristics (Vcc=5V +10%, Vss=0V, Ta=0to + 70°C)

¢ Output load: 1TTL gate + Cp = 100 pF

(including scope & jig)
* Input pulse levels: 0.45t0 2.4 V

* Input and output timing reference level: 1.5V

¢ Input rise and fall times: 5 ns

HN62448N-10 HN62448N-12
Parameter Symbol  Min Max Min Max Unit
Read cycle time tre 100 —_ 120 — ns
Page read cycle time tec 40 —_ 50 — ns
Address access time taa —_ 100 — 120 ns
Page address access time tea — 40 — 50 ns
CE access time tace — 100 — 120 ns
OE access time toe — 40 — 50 ns
BHE access time teHE — 100 — 120 ns
Output hold time from address change toHA 0 — 0 — ns
Output hold time from CE toHe 0 —_ 0 — ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from BHE toHB 0 — 0 — ns
CE to output in high-Z tonz™! —_ 40 — 40 ns
OE to output in high-Z tonz™! —_ 40 —_— 40 ns
BHE to output in high-Z tanz'! — 40 — 40 ns
CE to output in low-Z toz 5 — 5 — ns
OE to output in low-Z toLz 5 — 5 — ns
BHE to output in low-Z teLz 5 — 5 — ns

Note: 1. tchz, tonz and tgyz are defined as the time at which the output achieves the open circuit

conditions and are not referred to output voltage levels.

Hitachi 247



HNG62448N Series

Timing Waveform

‘Word mode (BHE = 'Viy') or Byte mode (BHE = 'Vyy")

tre
Address >< ><
taa tDHA
\ tace /
CE \
N /| tchz
terz tbHC
toe
OE 4
\\ Y tonz
toLz toHo
Dout < Valid data Xmﬂgh—z

Notes: 1. toHA, tbHC, toHO: Determined by faster.
@ @ @2.taa, tACE, toe: Determined by slower.
@ @ @3.tcLz, toLz: Determined by slower.

‘Word mode, Byte mode switch

Address High-Z High-Z
taa toH
BHE \ /
N /|
tenz taHE

toHB terz
D15 to D8 > High-2 < Valid data

Notes: 1. CE and OE are enable A18 to A0 are valid. o
@ @ @2.D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
@ @ @ @Therefore, the input signals of opposite phase to the output must not be applied to them.
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HNG62448N Series

Page mode
reons X 4
tac tec tec tec
SO S ) U, S, G
tpa tpa tpa
tan _toHa toHA _toHA _toHA
T\
Notes: CE and OE are enable.
Power Up Sequence
tace
CE L(
t
Address :
ey UK Vald data
taa
t=0ns
Notes: This device is used ATD (Address Transient Detector). Therefore,
@ @ @ Transfer either CE or address (A2 to A18) after power up to 4.5 V.
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HN62448N Series

Package Dimensions

HNG62448NP Series (DP-42) Unit : mm
, 52.8 o
142 53.8 Max 22 1

noooooooonooooooooooon é
<=2
™ ©
el .

<
-

oo

uuuuuuuuuuuuuuuuu

|

2.54 Min |5.08 Max

0.51 Min

HNG62448NFB Series (FP-44D) Unit : mm
28.50
28.70 Max
44 23
N000NNNINNNNNNNNOANNND
8
’ Sl
TUUTTUOIUOTOUUI00TITT © 16.04 + 0.30
1 2 § 8
=~ 1.72
s &
[ \ (<} [ \|0-10°
Nistalsiisialstaistaistaisisisiaisisiaiaisy ) \
0.40+0.10 £ 0.80 + 0.20
[<2]
L 2
o
[©0.12 (W)
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HN62448N Series

Package Dimensions (cont)

HNG62448NTT Series (TTP-44D) Unit : mm

18.41
18.81 Max

44 23
[0annnnaanannaAnNaAnann

©
=)
©
Uuuooinyyoiuouoouuuuo
1 22
0.30:0.10|_[©[0.13[W) 1176  0.20
0-5°
| e\
wn
o cl's
G S|s
H | ©
Ol v
= ol =R
o \
0.50 + 0.10
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HN62W448N Series

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The Hitachi HN62W448N is a 8-Mbit CMOS
Programmable Mask ROM organized either as
524,288 words by 16 bits or as 1,048,576 words by
8 bits. Realizing low power consumption with low
voltage operation, this memory is allowed for
battery operation. And low voltage high speed
page access of 60/70 ns and normal access of
120/150 ns are realized.

Features

Low voltage operation : 3.3 V03V
Normal access time: 120/150 ns (max)
Page access time: 60/70 ns (max)

Low power dissipation

Active: 220 mW (max)

Standby: 3 yW (max)

Byte-wide or word-wide data organization
(Switched by BHE terminal)

4-word page access mode

Three-state data output for wired or-tying
Directly LV-TTL compatible

All inputs and outputs

ADE-203-484 (2)

Preliminary
Rev. 0.0

November 22, 1995

Ordering Information
Access
Type No. time Package
HN62W448NP-12 120 ns 600mil
HN62W448NP-15 150 ns 42-pin plastic
DIP (DP-42)
HN62W448NFB-12 120 ns 44-pin plastic
HN62W448NFB-15 150 ns SOP
(FP-44D)
HN62W448NTT-12 120 ns 44-pin plastic
HN62W448NTT-15 150 ns TSOP I
(TTP-44D)

Preliminary: This document contains information on a new product. Specifications and information contained herein are

subject to change without notice.
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HN62W448N Series

Pin Arrangement
HN62W448NP Series HN62W448NFB Series
a18]1 0O 42[TNC neClt  aalINC
A1702 410 A8 A182 430 NC
A7]3 401 A9 A1703 421 A8
A6]4 39 [ A10 A7C]4 413 A9
As]5 38 [0 A1 A6]5 40 [1 A10
A4C]6 370 A12 A5]6 39 [0 A1
A3]7 36 [0 A13 A4C]7 38 [1 A12
A28 351 A14 A3[]8 37[JA13
A1]9 341 A15 A2(9 361 A14
A0 10 33[0 A16 A1 10 35[1A15
CEC11 32 [ BHE A0 11 341 A16
Vgs[[12 313 Veg CE[]12 33 [0 BHE
OE[]13 30 [ D15/A-1 Vss[113 321 Vgs
Do[]14 291 D7 OE[]14 31 [0 D15/A1
D8] 15 28[1 D14 Do 15 301 D7
D116 271 D6 D816 29 [1 D14
D917 26 [ D13 D117 28 [1 D6
D218 251 D5 D918 27 [ D13
Di0]19 24[1 D12 D219 26 [1D5
D320 23[1 D4 D10 20 25[1D12
D11O21 221 Vop D321 241 D4
D11022 237 Vop
(Top View)
(Top View)
HN62W448NTT Series
ner]1 O 44[INC
A18(]2 43[ONC
A170]3 42[1 A8
A74 411 A9
A6]5 40 [J A10
A5]6 39[1 A11
A4]7 381 A12
A3[]8 371 A13
A2[]9 361 A14
A1]10 351 A15
A0 11 34[1A16
CE]12 33 [0 BHE
Vgs[]13 32[1 Vss
OE[]14 31 [ D15/A1
DoL]15 30 D7
D8L[]16 291 D14
D117 28 [1 D6
D918 27 [1 D13
D219 26 [1 D5
D1020 25[1 D12
D321 241 D4
D11022 23 [ Vop
(Top View)

254 Hitachi




HN62W448N Series

Pin Description
Pin name Function
A0 to A18 Address
DO to D14 Output
D15/A-1 Output/address
OE Output enable
CE Chip enable
BHE Byte/word selection
Vop Power supply
Vss Ground
NC No connection
Block Diagram
A O—P — —
| X Decoder
A5 O— —— | Memory Array
Address »
Buffer L 4 A 4
> -
Ale O—P Y Decoder Y Gates
|
A18 O—P
(A0, A1) Page Decoder
A
(A-1)"O*——L—————{>vf >
Hex / Byte
BHE O l'>o
o O v v
3-state output
_ buffer
CE O— >ot—

v v

BHE = Vj,,: 16-bit (D15 to DO) D0 —— D15/(D7)
BHE = V|, : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.
@ @ @ When BHE is 'low', D14 to D8 goes the high impedance state.
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HN62W448N Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note

Supply voltage Vop -0.3to +5.5 \ 1

All'input and output voltage Vin, Vout -0.3 to Vpp +0.3 Vv 1

Operating temperature range Topr 0to 70 ‘C

Storage temperature range Tstg -55to +125 ‘C

Temperature under bias Tbias -20to +85 ‘C

Note: 1. With respect to Vgs.

Recommended DC Operating Conditions (Ta = 0 to +70 °C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vbp 3.0 3.3 3.6 \
Vss 0 0 0 \

Input voltage ViH 2.2 — Vpp +0.3 \'
Vi -0.3 — 0.8 \'

DC Characteristics (Vpp=3.3 V+0.3V, Vgs=0V, Ta=0to +70°C)

Parameter Symbol Min Max Unit  Test condition
Supply Active lop — 60 mA Vpp = 3.6 V, Ipout = 0 mA, tgc = 120/150 ns
current Standby  lspy —_ 30 pA Vop=3.6V,CE > Vpp 0.2V

Standby  lsgp — 3 mA  Vpp=36V,CE=22V
Input leakage current Iyl — 10 pA Vin =0 to Vpp
Output leakage current |l | — 10 pA CE=2.2V,Vour=0to Vpp
Output voltage VoH 2.4 — \' lon=-2.0mA

VoL — 0.4 Vv loL=2.0mA

Capacitance (Vpp=3.3V £0.3V,Vgs=0V,Ta=25°C, Vin=0V, f=1 MHz)

Parameter Symbol Min Max Unit
Input capacitance™ Cin — 10 pF
Output capacitance™ Cout — 15 pF
Note: 1. Tins Parameter is periodically sampled and not 100% tested.
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HN62W448N Series

AC Characteristics (Vpp =3.3 V+0.3V, Vgs =0V, Ta=0to + 70°C)

¢ Output load: 1TTL gate + Cy, = 100 pF
(including scope & jig)

* Input pulse levels: 0.4 t0 2.4 V

¢ Input and output timing reference level: 1.4V

¢ Input rise and fall time: 5 ns

HN62W448N-12 HN62W448N-15

Parameter Symbol Min Max Min Max Unit
Read cycle time tre 120 — 150 — ns
Page read cycle time tec 60 — 70 — ns
Address access time taa —_ 120 — 150 ns
Page address access time tra — 60 — 70 ns
CE access time tace — 120 — 150 ns
OE access time toe — 60 — 70 ns
BHE access time teHE — 120 — 150 ns
Output hold time from address change toHA 0 — 0 — ns
Output hold time from CE toHe 0 —_— 0 — ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from BHE toHs 0 — 0 — ns
CE to output in high-Z tonz™! — 60 — 70 ns
OE to output in high-Z tonz™! — 60 — 70 ns
BHE to output in high-Z tgnz'! —_ 60 — 70 ns
CE to output in low-Z toLz 5 — 5 — ns
OE to output in low-Z toLz 5 — 5 — ns
BHE to output in low-Z tarz 5 — 5 — ns

Note: 1. tcHz tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HN62W448N Series

Timing Waveforms

Word Mode (BHE = 'Vig') or Byte Mode (BHE = V')

trc
Address >< ><
taa toHA
__ \ tace a
CE \'
N /| tohz
torz . toHe
B toe
OE
\\ ][ tonz
toLz toHo
Dout < Valid data ><><><>ﬁ'9"—2
Notes: 1. toHA, tbHC, toHO: Determined by faster.
@ @ @2.taa, taCE, toke: Determined by slower.
@ @ @3.1tcLz, toLz: Determined by slower.
‘Word Mode, Byte Mode Switch
Address High-Z High-Z
taa t
BHE 5\ //
taHz v tBHE
e

toHB teiz

D150 D8 > High-2

Notes: 1. CE and OE are enable A18 to A0 are valid.
@ @ @2.D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.

@ @ @ @Therefore, the input signals of opposite phase to the output must not be applied to them.

% Valid data
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HN62W448N Series

Page Mode
reons Y \
tac tec tec tpc
o XX X X
tpa tpa tpa
taa . toHa toHA toHA _tbHA
Aralid\ :
oon XXX o Y X
Notes: CE and OE are enable.
Power Up Sequence
30V ] I
VDD
ov t
ACE
CE LK
t
Address .
taa

Valid data

t=0ns

Notes: This device is used ATD (Address Transient Detector). Therefore,
@ @ @ Transfer either CE or address (A2 to A18) after power up to 3.0 V.
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HN62W448N Series

Package Dimensions

HN62W448NP Series (DP-42) ) Unit : mm
, 52.8
a2 53.8 Max 22
nonpooOopoooonoooooOonQonmea x
(]
< =
o 2
TP
3
s 15.24
[+9]
— ) Q
— 0 il e —| \
i A
- +0.110 "
2.54+0.25| | 0.48+0.10 == \LM
3 & 0°-15°
HNG62W448NFB Series (FP-44D) Unit : mm

28.50
28.70 Max
44 23
N0000000000000NNAN0NNT
3
[ o
TUUUUOI00TU0UUIU0T000D | ~16:04+0.30
1 2 8 8
3 b 1.72
w &
[ Y c 0-10°
Vislslalsislsiisisiaiaiansisistaialaiialali ‘\_<}
0.40 £ 0.10 1.27 S 0.80+0.20 ||
(]
L o] 8
o
#lo.12|w)
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HN62W448N Series

Package Dimensions (cont)

HNG62W448NTT Series (TTP-44D) Unit : mm
18.41
18.81 Max
44 23
anonnnonnaonaanannnnann
©
=)
®
TUOOUIU0WOn000000000y
1 22
030+0.10/| [#[013[W) 11.76 + 0.20
0-5°
| %T}
[Te}
o cl s
S S\ =
H |
Ol v
'l\_. S o- —_— )
pa .
1 0.50:+0.10
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16M Mask ROM
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ADE-203-447 (2)

HN62W4018M Series
1,048,576-word x 16-bit CMOS

Programmable Mask ROM

HITACHI

The HN62W4018M is a 16-Mbit CMOS
Programmable Mask ROM organized as 1,048,576
words by 16 bits. Realizing low power
consumption, this memory is allowed for battery
operation. And a high speed access of 120/150 ns
(max) is the most suitable to the system using a
high speed micro-computer by 16 bits.

Features

* Low voltage operation: 3.3 V03V
* High speed
Normal access time: 120 ns/150 ns (max)
Page access time: 40 ns/50 ns (max)
* Low power consumption
Active : 360 mW (max)
Standby : 0.72 mW (max)
Power down mode : 36 pyW (max)
* 8-word page access mode
* Three-state data output for or-tying
* LV-TTL compatible

Preliminary
Rev. 0.0

November 1, 1995

Ordering Information

Access
Type No. time Package
HN62W4018MTA-12 120 ns 48 pin
HN62W4018MTA-15 150 ns plastic TSOP - Il
(TTP-48D)

Preliminary: This document contains information on a new product. Specifications and information contained herein are

subject to change without notice.
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HN62W4018M Series

Pin Arrangement
HN62W4018MTA
A0 1 48 [1 PWD
A1l 5 2O 47 1 NC
A2 3 46 [ A19
A3 4 45 1 OE
Ad[]5 44 [ CE
Vop E 6 43 [ Vgs
DO 7 42 [ D15
D118 41 1 D14
D219 40 [ D13
D3 [] 10 39 1 D12
Vgg [ 11 38 [ Vgg
Vpp [ 12 37 [ Vpp
D4 [] 13 36 [ D11
D5 ] 14 35 D10
D6 ] 15 34 D9
D7 ] 16 33 [ D8
Vss 17 32 [ Vop
A5 (] 18 31 [ A18
A6 ] 19 30 [ A17
A7 ] 20 29 [ A16
A8 [] 21 28 [1 A15
A9 ] 22 27 [ A14
A10 ] 23 26 [ A13
A1l 124 25 1 A12
(Top view)
Pin Description
Pin name Function Pin name Function
A3to A19 Address inputs PWD Power down input
A0 to A2 Page address inputs NC No connection
DO to D15 Data output Vbp Power supply
CE Chip enable Vss Ground
OE Output enable
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HN62W4018M Series

Block Diagram
A19 —» - -
to X Decoder Memory
array
A9 —» —-
Address i L
A8 — buff - -
to utter Y Decoder Y Gating
A3 ——» - >
':\2 Page
(o]
AO Decoder
\
OE \
— L—— 3-state
CE Control 1 output buffer
PWD Logic ¢ i ¢
DO to D15
Mode Selection
Pin
Data output Address input
Mode PWD CE OE DO0-D15 LSB MSB
Power down L & X High-z"2 — —
Standby H H X High-Z — —
Output disable H H High-Z - —
Read (16-bit) H L DO to D15 AO A19

Notes: 1. x: Don't care.
2. High-Z: High impedance.
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HN62W4018M Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Supply voltage Vop -0.3to +5.5 \ 1

All input and output voltage Vin, Vout -0.3to Vpp + 0.3 Vv 1
Operating temperatue range Topr 0to +70 °C

Storage temperature range Tstg -551t0 +125 °C

Temperature under bias Tbias -20to +85 °C

Note: 1. With respect to Vgg

Recommended DC Operating Conditions (Vss =0V, Ta = 0 to 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vpp 3.0 3.3 3.6 Vv

Input voltage Vi 2.2 —_ Vpp +0.3 \
ViL -0.3 — 0.8 \"

DC Characteristics (Vpp =33V +£0.3V,Vgg=0V, Ta=0to 70°C)

Parameter Symbol Min Max Unit Testcondition
Active supply current Ibp — 100 mA Vpp =3.6 V, Ipout = 0 mA, tgc = min
Standby power supply current IsB1 — 200 pA Vpop=3.6V,CE>Vpp—-0.2V
Isg2 — 3 mA Vpp=36V,CE>22V
Power down supply current lpwp — 10 A Vpp=3.6V,PWD<0.2V
Input leakage current ly ! — 10 HA Vin=0Vto Vpp
Output leakage current lod! — 10 pA CE=22V,Vout=0VtoVpp
Output voltage VoH 2.4 —_ \" loH=-2 mA
VoL — 04 V loL=2mA

Capacitance (Vpp =3.3 V0.3V, Vgs =0V, Ta=25°C, Vin =0V, f = 1 MHz)

Parameter Symbol Min Max Unit
Input capacitance*! Cin — 10 pF
Output capacitance*? Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested.
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HN62W4018M Series

AC Characteristics (Vpp=3.3V 0.3V, Vgs=0V, Ta=0to 70°C)

¢ QOutput load: 1TTL + Cp, = 100 pF (including jig capacitance)

e Input pulse level: 0.4V to24V

¢ Input and output timing reference level: 1.4V

¢ Input rise and fall time: 5 ns

HN62W4018M-12 HN62W4018M-15

Parameter Symbol Min Max Min Max Unit Note
Read cycle time trc 120 — 150 — ns

Page read cycle time trc 40 — 50 — ns
Address access time taa — 120 — 150 ns
Page address access time tpa —_ 40 — 50 ns

CE access time tacE - 120 — 150 ns

OE access time toe — 40 — 50 ns
Output hold time from address change  tpHa 0 — 0 — ns
Output hold time from CE tpHe 0 — 0 — ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from PWD toHp 0 — 0 — ns

CE to output in high Z tchz — 40 — 50 ns 1
OE to output in high Z toHz — 40 —_ 50 ns 1
CE to output in low Z torz —_ o ns

OE to output in low Z toLz — — ns
Recovery time from PWD tR 10 — 10 — s

Note: 1. tcuz and tonz are defined as the time at which the output achieves the open circuit conditions
and are not referred to output voltage levels.
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HN62W4018M Series

Timing Waveform

Normal Mode
tre _
Address <
- taa - o
tace
= - /
CE N /| toHc
- toz | tonz
toe
= - /
OE N\ /| toHo
< loz | towz |
Dout High-Z Valid data <><>____H|gh-z
Notes: 1. tpya, toHe toHo: Determined by faster.
2. taa, tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.
Page Mode
mns Y P
tre tpc tpc

A0 to A2 ><

N
AN
N~
AN
N~
g

| —L
PN

tpa tpa

™ . tona __toHa _toHa _toHa

al at; t

Notes: 1. CE and OE are enable.
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HN62W4018M Series

Power Down Mode

® /XXX

v~ XXX

taa

Dout Valid data High-Z Valid data

tr

tonp

T

3
N
\

Power Up Sequence

3.0V

tp > 100ps

tace |

taa

tg > 10ps
s OO0

Notes: 1. This device is used ATD(Address Transition Detector). Therefore, transfer either
CE or address(A19 to A3) after power up to 3.0 V.
2. tp, tg: Determined by slower.
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HN62W4018M Series

Package Dimensions

HN62W4018MTA Series (TTP-48D)

Unit : mm

19.68
20.00 Max
48 25
00000na000NANNNNNNNNONND
N
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©
TUUTTTGyUUTUTTTTOTOTTUT
1 24
3
0.80 =
0.30:0.10 | [$[0.13 W) &
[falelzllslalslalsisislalalslslslslslallelolal =)
£|3
51010 ==
|
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o|lo

0.17 + 0.05

15.57 + 0.10

0-5°

0.50+0.10
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HN624316 Series

1,048,576-word x 16-bit / 2,097,152 x 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN624316 is a 16-Mbit CMOS
Programmable Mask ROM organized either as

Ordering Information

1,048,576 words by 16 bits or as 2,097,152 words I§ccess
by 8 bits. Realizing low power consumption, this  Type No. time Package
memory is allowed for battery operation. And a - -
high speed access of 120/150 ns is the most HN624316P-12 120 ns 600 mil 42-pin
suitable to the system using a high speed HN624316P-15 150 ns ?II)::\Ps_tle):)lP
microcomputer by 16 bits as 8,086 and 68,000, etc.
HN624316FB-12 120 ns 44-pin plastic SOP
Features (FP-44D)
: HN624316FB-15 150 ns
¢ Single +5 V power supply
* Maximum access time: 120/150 ns (max) HN624316TA-12 120ns  48-pin plastic
¢ Low power consumption: 300 mW (typ) active TSOP-II
5 uW (typ) standby HN624316TA-15 150 ns (TTP-48D)
* Byte-wide or word-wide data organization with
BHE

Block Diagram

AQ —> > > — DO

t Address Memory Hex/ 3'5:3‘“: t

0 outpu o
buffer arra B
y yte buffer
A19 ——»] = D15/(D7)

CE

BHE

(A1)t

S
—
. 5o

OF l’><>

Note: 1. A-1is least significant address.
When BHE is 'low', D14 to D8 goes
the high impedance state.

BHE =V}, : 16-bit(D15 to DO)
BHE =V : 8-bit(D7 to DO)
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Pin Arrangement
HN624316P HN624316FB
\J
NC 1 44[INC
aeit O 42 A19 A18 2 431 A19
mrge “pas A17 3 42 A8
=M 40EA9 A7 4 411 A9
=N SN A6 5 40 [ A10
Mde ] ST A5 6 39 [ A1
A4 6 37 [ A12 = =N
E=H 36 EA13 A3[]8 371 A13
=N 36 A4 A2 9 361 A14
M E% e A1 10 35[0 A15
CE 11 32 (3 BHE Ao 11 341 A16
Vss CJ 12 31 3 Ve CE ] 12 33[J BHE
oE 13 30 1 DI5/A-1 Vss . 13 32 Vs
Do J14 29 A D7 OE ] 14 31 [ D15/A-1
Do [ 15 30 D7
A= 26 | Dia D8 [] 16 29[ D14
g; }(75 gg g g?a D1 ] 17 281 D6
D9 18 27 D13
e 1 =t D2 ] 19 26 [ D5
D10 ] 19 24 [ D12 b =
D3 20 23 [ D4 10 ] 20 25[1 D12
D11 21 22 1V, D3 ] 21 241 D4
cc D11 22 23[3 Vee
(Top view) (Top view)
HN624316TA
NCCH10 48 CINC
NCH2 47 EINC
NC 3 46 [NC
A8 4 45 FA19
A17 15 44 A8
A7([]6 43 A9
A7 42 [ A10
A58 41 A1
A4 ]9 40 (7 A12
A3[] 10 39 [JA13
A2 11 38 (1 A14
Al []12 a7 A15
A0[]13 36 [1A16
CE 14 35 BHE
Veg 1 15 3 %Vss
OE 16 33 1 DIS/A-1
Do 317 32 % D7
D8 ] 18 31 D14
D1 119 30 (D6
D9 20 29 D13
D2 E 21 28 D5
D10 22 27 (D12
D3 23 26 D4
D11 24 25 I Vee

(Top view)
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Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage Vee —-0.3t0 +7.0 \ 1

All input and output voltage Vin, Vout —-0.3 to Vg + 0.3 \ 1
Operating temperature range Topr Oto +70 °C

Storage temperature range Tstg -55to +125 °C

Temperature under bias Tbias —20 to +85 °C

Note: 1. With respect to Vgg.

Recommended DC Operating Conditions (Vgg =0V, Ta = 0 to +70°C)

Item Symbol Min Typ Max Unit

Supply voltage Vee 45 5.0 5.5 \

Input voltage ViH 22 — Vee + 0.3 \
Vi 0.3 — 0.8 v

DC Electrical Characteristics (Vcc =5V + 10%, Vgg =0V, Ta =0 to +70°C)

ltem Symbol Min Max Unit Test conditions
Supply  Active lcc — 90/80 mA Vee =5.5V, Ipgytr =0 mA,
current trc = 120 ns/150 ns

Standby Isg1 — 30 pA Veg=5.5V,CE>Vc—-02V

Standby Ise2 — 3 mA  Vgc=55V,CE222V
Input leakage current | | — 10 pA ViN=0to Ve
Output leakage current | lg | — 10 pA CE=22V,Vgyr=0to Ve
Output voltage Vou 24 —_ Vv loy = —205 pA

VoL - 04 V loL= 1.6 mA

Hitachi 275



HN624316 Series

Capacitance (Vo =5 V + 10%, Vgg = 0 V, Ta =25°C, Vi =0 V, f = 1 MHz)

Item Symbol Min Max Unit
Input capacitance Cin — 15 pF
Output capacitance Cout — 15 pF

Note: This parameter is sampled and not 100% tested.

AC Electrical Characteristics (Vcc =5V + 10%, Vgg =0V, Ta =0 to +70°C)

¢ Output load: 1TTLgate + Cp, = 100 pF ¢ Input and output timing reference level: 1.5 V
(including jig capacitance) e Input rise and fall time: 5 ns
e Input pulse level: 0.45t02.4V

HN624316-12 HN624316-15
Item Symbol Min Max Min Max Unit
Read cycle time tre - 120 - 150 — ns
Address access time taa — 120 —_ 150 ns
CE access time tace — 120 — 150 ns
OE access time toe — 55 — 70 ns
BHE access time teHE — 120 — 150 ns
Output hold time from address change  tpya 0 - 0 — ns
Output hold time fromCE toHe ] — 0 — ns
Output hold time from OE toHo 0 — 0 — ns
Output Hold time from BHE toHB 0 — 0 —_ ns
CE to output in high Z tonz™ — 40 — 70 ns
OE to output in high Z torz™! — 40 — 70 ns
BHE to output in high Z tgHz*1 — 40 — 70 ns
CE to output in low Z toLz 5 — 5 — ns
OE to output in low Z torz 5 — 5 — ns
BHE to output in low Z ez 5 — 5 — ns

Note: 1. toyz and toz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Diagram

(1) Word mode (BHE = ‘Vy) or Byte mode (BHE = V")

tRC
Address >< ><
— - taa tpHA
o \ -
N AN towz
B oz tace ;DHQ
OE \ /
N\ : | tonz
toz too |
Dout High 2 ( Valid data 7 High Z

Notes: 1. tpya, toHe, tbHo: Determined by faster.

2. taas tace toe: Determined by slower.

3. tcLz, torz: Determined by slower.
(2) Word mode, Byte mode switch

High Z High Z
A-1 g g
taa tpHaA

\ /]

orooo | XEEEERREIN vaacan JERIREEN vt
-=tpoHB r

D15 to D8 > High z % Valid data

teHz

- — »|tpz

Notes: 1. CE and OE are enable A19 to A0 are valid. .
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the
input signals of opposite phase to the output must not be applied to them.
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Power Up Sequence

t>0ns

after power up to 4.5 V.

tace -
= \
- LI
Address m< Valid data
tAA -
\/ V’V V’V‘V’V.V.V’V‘V’V’V‘V‘V’V’V‘V‘V’V‘V V‘V‘V‘V’V.V‘ ]
o R RRRRREIRIREREIIRIGEEIK v st

Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address
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Power Up Sequence

A———
tace
= X
|t
Address m< Valid data
taa
N'O 0 0'0 00 00 XX 0'0" < .
D
out ‘.’ "’ N ” "A’.’ ”‘A" "A" ’0A” Valid data
t>0ns
Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address
after power up to 4.5 V.

Package Dimensions

HN624316P Series (DP-42) Unit : mm
- 52.8 ,
42 .. S Max e 22|
3
< =
o) ) @
1 1.2 21
3
= 15.24
[0}
o
* [T i
1§ 0.11
+0.
254 +0.25 0481010 =2 0.25 503
lD [To]
S o 0°-15°
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Package Dimensioﬁs (cont)

HN624316FB Series (FP-44D) Unit : mm
28.50
28.70 Max
44 2
aononononoononnoannonnnn
g o
©
o
goouuouuooouoouoooono
H 2 § 8
o
[=] H
o
S =
[ \ o
il [lallainntalalelalainialniniv
0.40 + 0.10 1.27 § 0.80 + 0.20
[«2]
L 2
o
BOAD

HN624316TA Series (TTP-48D)

Unit : mm

19.68
20.00 Max
48 25
oonananononnannnnonononan.
~
o
o
©
guouuryyuoogouoroouoouny
1 24 9
©
0.80 =
0.30+0.10 || [#]0.13 M) &
Ielelslalalalelalslalslalelaloe)
£33
=
©|w©
Q|
olo

15.57 + 0.10

0.17 + 0.05

0.50 £ 0.10
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HN624316N Series

1,048,576-word x 16-bit / 2,097,152—-word x 8-bit CMOS

Programmable Mask ROM

HITACHI

The HN624316N is a 16-Mbit CMOS
Programmable Mask ROM organized either as

Ordering Information

1,048,576 words by 16 bits or as 2,097,152 words I.\ccess
by 8 bits. Realizing low power consumption, this ~ TYPe No. time Package
memory is allowed for battery operation. And a B -
high speed access of 120/150 ns is the most  N624316NP-12 120 ns 600 mil
suitable to the system using a high speed HNG624316NP-15 150 ns gl;nggliszt;c
microcomputer by 16 bits as 8,086 and 68,000, etc.
HN624316NFB-12 120 ns 44-pin plastic
Features SoP
HN624316NFB-15 150 ns (FP-44D)
¢ Single +5 V power supply
¢ Normal access time: 120 ns/150 ns (max) HN624316NTA-12 120 ns 48-pin plastic
¢ Burst access time: 60 ns/70 ns (max) TSOP-1I
* Low power consumption: 300 mW (typ) active HN624316NTA-15 150 ns (TTP-48D)
5 uW (typ) standby
* Byte-wide or word-wide data organization with
BHE
Block Diagram
(A0, A1)} ;
AQ —» - » > —» DO
. Address Memory Burst Hex/ i'j':::: .
0 buffer docod B
array ocoder yte buffer
A19 _J - - - > — D15
] ] ) /07)
oE

>

BHE

A1)

o

OE 1'>o

Note: 1. A-1 is least significant address. When BHE is 'low',
D14 to D8 goes the high impedance state.

BHE = ViH : 16-bit(D15 to DO)
BHE = Vi : 8-bit(D7 to DO)
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Pin Arrangement

HN624316NP HN624316NFB
NC 1 ~ 44 NC
Aas1 O 421 A19 A18 2 431 A9
Al7 02 411 A8 A7 13 42171 A8
ra=h 39 0 A10 AT 4 =
A6 5 4051 A10
ﬁigg gggﬁ}; A5 ] 6 39 71 A1
A Cl7 383 A12
A7 36 A13 A3 8 3701 A13
A28 35 1 A14 A2 9 36 [ A14
A1 9 34 1 A15 A1 .10 351 A15
A0 T 10 33 [ A16 a0 =19 %4 5 Ate
CEC 1 32 H BHE CE ] 12 33 [0 BHE
Vs 12 3157 Vs Ves ] 13 3250 Ves
OE13 30 (1 D15/A-1 OF T 14 31 [ D15/A-1
Do1e 29107 Do 015 s08p7
D8 (315 28 -1 D14 D8 ] 16 20 D14
o1 16 275 D6 o s S EIDs
Fel=H 2617 D13 Do 18 270 p13
D2 18 251 D5 e B ST
D10 19 2471 D12
D10 ] 20 251 D12
D3 520 2811 D4 D3 O 21 24104
D11 O 21 22 1 Ve o= B
(Top view) (Top view)
HN624316NTA
NCCJ10 48 [INC
NC ]2 47 INC
NG = 3 46 NG
A8 14 45 1 A19
A17 15 44 A8
A7[]6 43 [J A9
A6[]7 42 I A10
A58 41 A1
Ad ]9 40 [ A12
A3 []10 39 (3 A13
AN 38 [ A14
Al1[]12 37 [ A15
A0[C]13 36 [ A16
CE ] 14 35 [ BHE
Vss ] 15 34 1 Vss
O . 16 33 1 DI5/A-1
DO ] 17 32 D7
D8 ] 18 31 (D14
D1 [J19 30 1D6
D9 ] 20 29 D13
D221 28 D5
D10 ] 22 27 D12
D3 ] 23 26 [1D4
D11 ] 24 25 [ Vee
(Top view)
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HN624316N Series

Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage Vee -0.3t0+7.0 \' 1

All input and output voltage Vin, Vout -0.3to Vgc + 0.3 \" 1
Operating temperature range Topr 0to +70 ‘C

Storage temperature range Tstg -55to +125 ‘C

Temperature under bias Tbias —20 to +85 ‘C

Note: 1. With respect to Vgs.

Recommended DC Operating Conditions (Vgg =0V, Ta =0 to +70°C)

Item Symbol Min Typ Max Unit

Supply voltage Vee 4.5 5.0 5.5 \"

Input voltage Viu 22 —_ Ve +0.3 \'
Vi -0.3 - 0.8 v

DC Electrical Characteristics (Voc =5V £ 10%, Vgg =0V, Ta=01t0+70 °C)

Item Symbol Min Max Unit Test conditions
Supply  Active “lee — 120/ mA Ve =5.5V, Ipour=0mA,
current 110 tre = 120 ns/150 ns

Standby IsB1 — 30 pA Vec=5.5V,CE2Vgc-0.2V

Standby Isg2 - 3 mA  Vgc=55V,CE222V
Input leakage current | 1| — 10 pA ViN=0to Vo
Output leakage current |lg | — 10 HA CE=2.2V,Vgyr=0to Ve
Output voltage VoH 24 - v lon = —205 pA

VoL — 04 V lo.=1.6mA
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Capacitance (Vo =5V £10%, Vgg =0V, Ta=25°C, Vi =0V, f = 1 MHz)

Item Symbol Min Max Unit
Input capacitance Cin —_ 15 pF
Output capacitance Cout — 15 pF

Note: This parameter is sampled and not 100% tested.

AC Electrical Characteristics (Voc =5V +£10%, Vgg =0V, Ta=0to +70°C)

* Output load: 1TTLgate + Cy = 100 pF ¢ Input and output timing reference level: 1.5 V
(including jig capacitance) * Input rise and fall time: 5 ns
* Input pulse level: 0.45t0 2.4 V
HN624316N-12 HN624316N-15

Item Symbol Min Max Min Max Unit
Read cycle time tre 120 — 150 —_ ns
Burst read cycle time tac 60 —_ 70 — ns
Address access time taa — 120 — 150 ns
Burst address access time taa — 55 — 70 ns
CE access time tace — 120 — 150 ns
OE access time toe — 55 — 70 ns
BHE access time taHE — 120 — 150 ns
Output hold time from address change  tpya 0 — 0 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from BHE toHs 0 — 0 — ns
CE to output in high Z tonz ! — 40 — 70 ns
OE to output in high Z tonz™! — 40 — 70 ns
BHE to output in high Z tgnz ! — 40 — 70 ns
CE to output in low Z torz 5 — 5 — ns
OE to output in low Z toLz 5 — 5 — ns
BHE to output in low Z teLz 5 — 5 —_ ns

Note: 1. tcyz, tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Diagram

(1) Word mode (BHE = V') or Byte mode (BHE = ‘V) ")

tRc
Address >< ><
__ taA ——— =] - «— tDHA
ot N /]
N\ Sl tow
_ DETEN o
OE \
N\ _ tonz
- toe
toz toHo
Dout High 2 < Valid data ) High
Notes: 1. tpya, toHe: toHo: Determined by faster.
2. taa, tace: toe: Determined by slower.
3. tcLz, toLz: Determined by slower.
(2) Word mode, Byte mode switch
High Z High Z
A1 g g
taa toHa

\ /

SO 5 G s
tBHE
- tDHB |- -

D15 to D8 N High Z valid data

teHz

[ ————— —stLZ<—

Notes: 1. CE and OE are enable A19 to A0 are valid. o
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the
input signals of opposite phase to the output must not be applied to them.
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(3) Burst mode

Note: CE and OE are enable.

A2 to A19 ><
tre tec
A0, A1, (A-1) >< ><
- A -
toHa
- tan - ol e

OO XX X (XX

999.00.0.09.9.00 lid KX X)
Dout 00000099004 000¢
RRELKRRK e/ IREKL

Power Up Sequence

tace

t

N A

000200020200,
aioors UK

Valid data

taa

Dout

INONINONININ/N

t>0ns

XXX
LRI

S
&K

AN

TR
LXRLRRRLRLKL

Valid data

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address
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Package Dimensions

HN624316NP Series (DP-42) Unit : mm

j_E r
134
14.6 Max

uuuuuuuuuuuuuuuuuuuu

3
= 15.24
8
i w0 A s

sle / ol

S5 ot

2 0.25 Zo05

n v

o o 0°-15°

HN624316NFB Series (FP-44D) Unit : mm

28.50
28.70 Max
44 3
100nnnonnnaonnoannanang

e

p}

guoogooouuroourooorouy 16.04 + 0.30
1 22 :

: 1.72
L \ ' 0-10°
\MHMAAAAAA MAAAAAAAY j% ﬁ
0.40+0.10 L 0.80+0.20

L
sloi2[w

12.60

3.00 Max
0.17 + 0.05

0.09 Min
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Package Dimensions (cont)

HN624316NTA Series (TTP-48D) Unit : mm
19.68
20.00 Max
48 25
ponononnpoonnonnonaonnaonn
5
o
©
Truouoggoouporuooouoooooa
24 8 15.57 + 0.10
3 b
0.80 s H
0.30  0.10 || [#[0.13 M) H ~
- S 0-5°
alatalalalalalalalalsls|alalmw) \ 7 §
£|3 0.50 + 0.1
Cloto] 53 0£0.10
[+e]K{*]
S|~
[e}=]
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HN624416 Series

ADE-203-466 (2)

1,048,576-word x 16-bit / 2,097,152-word X 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN624416 is a 16-Mbit CMOS
Programmable Mask ROM organized either as
1,048,576 words by 16 bits or 2,097,152 words by
8 bits.

Realizing low power consumption, this memory is
allowed for battery operation. And a high speed
access of 100/120 ns (max) is the most suitable to
the system using a high speed micro-computer by
16 bits.

Features

* Single 5 V supply

¢ High speed
Access time: 100/120 ns (max)

* Low power
Active: 660 mW (max)
Standby: 165 uW (max)

¢ Byte-wide or word-wide data organization
(Switched by BHE terminal)

¢ Three-state data output for or-tying

¢ Directly TTL compatible
All inputs and outputs

* Pin compatible with 8 Mbit Mask ROM
(HN62448)

Preliminary
Rev. 0.0

November 20, 1995

Ordering Information

Access

Type No. time Package
HN624416P-10 100 ns 600 mil 42-pin
HN624416P-12 120ns  plastic DIP

(DP-42)
HN624416FB-10 100 ns 600 mil 44-pin
HN624416FB-12 120 ns  plastic SOP

(FP-44D)
HN624416TT-10 100 ns 400 mil 44-pin
HN624416TT-12 120 ns  plastic TSOP Il

(TTP-44D)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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Pin Arrangement
HN624416P Series HN624416FB Series
HN624416TT Series
a18C]1 O 427 A19 ~ ned1O N~ ubine
A17]2 411 A8 A18[]2 43 [ A19
A7[C]3 40 [J A9 A17]3 421 A8
A6[]4 39 A10 A714 411 A9
A5([15 381 A11 A6[|5 40 [ A10
A4(]6 371 A12 A5([16 39 [ A1
A3]7 36[3J A13 A4]7 38 [ A12
A2[]8 35[] A14 A3([]8 37 [ A13
A1[]9 341 A15 A2[]9 36 1 A14
A0[]10 33 [ A16 A1]10 35[1 A15
CE[ 11 32 [ BHE A0 11 34 [1A16
Vss[| 12 310 Ves CEC]12 33 [ BHE
OE[]13 30 [ D15/A-1 Vss[]13 32 [ Vss
Do} 14 29[ D7 OE[]14 31 [ D15/A-1
D815 281 D14 Do 15 30 D7
D116 270 D6 D816 29[ D14
D917 26 1 D13 D117 28 [ D6
D2[]18 251 D5 D918 27 [ D13
D10[]19 241 D12 D2([]19 26 1 D5
D3[]20 231 D4 D10[]20 25[1 D12
D11 []21 22 [ Vec D321 24 [1 D4
. D1122 23 [ Vee
(Top View)
(Top View)
Pin Description
Symbol Function
A-1, AOto A19  Address inputs
DO to D15 Data outputs
BHE 8/16 bit (byte/word) mode switch
CE Chip enable
OE Output enable
NC No connection
Vce Power supply
Vss Ground
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HN624416 Series

Block Diagram
A19 O—P —— >
A|8 O—p . p!  XDecoder | | MemoryArray
Address l_’
Buffer ¢ ¢
A7 O—P > L)
| Y Decoder Y Gates
A O—p > — # ¢
A-1)"
a0O II>O Hex / Byte
BHE O l'>o >
o O v v
3-state output
o buffer
CE O~—[>c : ¢ ¢
DO —— D15/(D7)

BHE = V},: 16-bit (D15 to DO)
BHE = V,_ : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.
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Mode Selection
Pin
Data output Address input
Mode CE OE BHE D15/A-1 DO-D7 D8-D15 LSB MSB
Standby H x'1 X X High-Z'2 High-z — —
Output disable L H X X High-Z High-Z — —_
Read (16-bit) L L H Dout DO to D7 D8to D15 A0 A19
Read (8-bit) L L L L DOto D7 High-Z A-1 A19
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A19
Notes: 1. x: Don’t care.
2. High-Z: High impedance

Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vee -0.3t0+7.0 \Y
All input and output voltage™! Vin, Vout -0.3to Vgc + 0.3 \%
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55t0+ 125 ‘C
Temperature under bias Tbias -20to+ 85 ‘C
Note: 1. With respect to Vgs.
Recommended DC Operating Conditions (Ta = 0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 \'

Vss 0 0 0 \'
Input voltage Vi 2.2 — Vgc + 0.3 \

ViL -03 — 0.8 Vv
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HN624416 Series

DC Characteristics (Vcc=5.0 V +10%, Vss =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply Active lcc — 120/100 mA Ve =5.5V, Ipour =0 mA,
current trc = 100/120 ns

Standby IsB1 — 30 pA Vec=5.5V,CE2Vee-02V

Standby Isg2 - 3 mA Vec=55V,CE>22V
Input leakage current Il — 10 HA Vin=0to Vgg
Output leakage current liop! — 10 1. CE=2.2V, Vout=0to Vcc
Output voltage VoH 2.4 — \ loq =—205 pA

VoL — 0.4 Vv loL=1.6 mA

Capacitance (Vcc=5.0V £ 10%, Vss =0V, Ta=25°C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance*1 Cin — 10 pF
Output capacitance™ Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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AC Characteristics (Vcc=5.0V £ 10%, Vss =0V, Ta=0to + 70°C)

* Output load: 1TTL + Cp, = 100 pF (including jig)

* Input pulse level: 0.45t0 2.4 V

¢ Input and output timing reference level: 1.5 V

* Input rise and fall time: Sns

HN624416-10 HN624416-12

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 100 — 120 — ns
Address access time taa — 100 — 120 ns

CE access time tacE — 100 — 120 ns

OE access time toe — 40 — 50 ns

BHE access time tBHE — 100 — 120 ns

Output hold time from address change  tpHa 5 — 5 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE toHO 0 — 0 — ns
Output hold time from BHE toHB 0 — 0 — ns

CE to output in high-Z tcHz — 30 — 30 ns 1
OE to output in high-Z toHz — 30 — 30 ns 1
BHE to output in high-Z teHz — 30 — 30 ns 1
CE to output in low-Z torz 5 — 5 — ns

OE to output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z teLz 5 _ 5 _ ns

Note: 1. tcnz, tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Waveforms
Word Mode (BHE = ‘Vi’) or Byte Mode (BHE = ‘Vy.)
B tRc
Address < >
tan - tpHA
tace —
CE M /[ tDHC;
- torz - tcHz .
OE N\ /| toHo
. toz toHz -
Dout High-2 Valid data >O<>——H'gh'z
Notes: 1. tpua, tbHe tbHO: Determined by faster.
2. tpa, tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.
‘Word Mode, Byte Mode Switch
At High-Z High-Z
taa tDHA
BHE N )(
tBHz tBHE
toHe tgLz
D15t0 D8 > High-Z Valid data

Notes: 1. CE and OE are enable, A19 to A0 are valid. -
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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Power Up Sequence

tp > Ops

tace |

Address <><><><><><><>§k Valid data

taa

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either
CE or address (A19 to A0) after power up to 4.5V.
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HN624416 Series

Package Dimensions

HNG624416P Series (DP-42) Unit: mm
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HN624416 Series

Package Dimensions (cont)

HN624416TT Series (TTP-44D) Unit: mm
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ADE-203-465 (2)

HN624416N Series

1,048,576-word X 16-bit / 2,097,152-word X 8-bit CMOS
Programmable Mask ROM

HITACHI

The HNG624416N is a 16-Mbit CMOS
Programmable Mask ROM organized either as
1,048,576 words by 16 bits or 2,097,152 words by
8 bits.

Realizing low power consumption, this memory is
allowed for battery operation. And a high speed
access of 100/120 ns (max) is the most suitable to
the system using a high speed micro-computer by
16 bits.

Features

« Single 5 V supply
¢ High speed
Normal access time: 100/120 ns (max)
Page access time: 40/50 ns (max)
¢ Low power
Active: 770 mW (max)
Standby: 165 yW (max)
¢ Byte-wide or word-wide data organization
(Switched by BHE terminal)
* 4 word page access on word-wide mode
8 byte page access on byte-wide mode
Three-state data output for or-tying
Directly TTL compatible
All inputs and outputs
Pin compatible with 8 Mbit Mask ROM
(HN62448)

Preliminary
Rev. 0.0

October 18, 1995

Ordering Information
Access
Type No. time Package
HN624416NP-10 100 ns 600 mil 42-pin
HN624416NP-12 120 ns  plastic DIP
(DP-42)
HN624416NFB-10 100 ns 600 mil 44-pin
HN624416NFB-12 120ns  plastic SOP
(FP-44D)
HN624416NTT-10 100ns 400 mil 44-pin
HN624416NTT-12 120ns  plastic TSOP lI
(TTP-44D)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HNG624416N Series

Pin Arrangement
HN624416NPSeries HN624416NFB Series
HN624416NTT Series
a18]1 0O 420 A19 nec]1O ' mpbine
A1702 41 [ A8 A18[]2 43 [ A19
A73 40 [ A9 A173 42 [ A8
A6[4 39[1A10 A7C04 41 [ A9
A5C]5 38 [ At1 A6C]5 40 [ A10
A4[]6 37 [ A12 A5C]6 39 [ A1
A37 36 [ A13 A4}7 38 [ A12
A2[]8 351 A14 A3[C]8 37 [ A13
A1C]9 34[1A15 A2[]9 36 [ A14
A0C}10 33 [ A16 A1[]10 35[1A15
CEL]11 32 [ BHE A0 11 341 A16
Vss[]12 311 Vss CE[]12 33 [ BHE
OE[]13 30 [ D15/A-1 Vss[]13 321 Vss
Do[]14 29[ D7 OE[]14 31 [ D15/A-1
D815 28 1 D14 DoC]15 30 D7
D116 27 [ D6 D8[]16 29 [ D14
D917 261 D13 D117 28 [1 D6
D218 25D D5 D918 27 [ D13
D10 19 24[1 D12 D219 26 1 D5
D320 23 [ D4 D10[}20 251 D12
D121 22 1 Vee D321 241 D4
D11[22 23 [ Vee
(Top View)
(Top View)
Pin Description
Symbol Function
A2 to A19 Address inputs
DO to D15 Data outputs
A-1, AO, A1 Page address inputs
BHE 8/16 bit (byte/word) mode switch
CE Chip enable
OE Output enable
NC No connection
Vee Power supply
Vss Ground
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HN624416N Series

Block Diagram
A19 O—P . P
A|8 O—» _p| XDecoder | | Memory Array
A7 O—Pp Address P L
| Buffer Y Decoder Y Gates
) "
Al O—P
Page Decoder
A0 O—P >
a0 >
Hex / Byte
BHE O k >
OE O ¢ i
J:____D___' 3-state output
— buffer
" ' v v
BHE = V,,,: 16-bit (D15 to DO) DO —— D15/(D7)

BHE = V,__: 8-bit (D7 to D0)
Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.
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HNG624416N Series

Mode Selection
Pin
Data output Address input

Mode CE OE BHE D15/A-1 D0-D7 D8-D15 LSB MSB
Standby H x"1 X X High-Z'2 High-Z — —
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DOto D7 D8to D15A0 A19
Read (8-bit) L L L L DO to D7 High-Z A-1 A19
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A19
Notes: 1. x: Don't care.

2. High-Z: High impedance
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vee -0.3t0+7.0 v
All input and output voltage™ Vin, Vout -0.3t0 Vg +0.3 \"
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg —-55t0+ 125 ‘C
Temperature under bias Tbias —-20to + 85 ‘C

Note: 1. With respect to Vgs.

Recommended DC Operating Conditions (Ta = 0 to + 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vce 45 5.0 5.5 \
Vss 0 0o 0 \

Input Voltage ViH 2.2 —_ Vgc + 0.3 Vv
Vi -0.3 — 0.8 \
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HNG624416N Series
DC Characteristics (Voc=5.0V £ 10%, Vgs =0V, Ta=0to + 70°C)

Parameter Symbol Min Max Unit Test condition
Supply Active Icc — 140/120 mA Veec =5.5V, Ipout =0 mA,
current trc = 100/120 ns

Standby Isg1 — 30 pA Vec=5.5V,CE2Vgc-0.2V

Standby Isg2 — 3 mA Vec=55V,CE222V
Input leakage current Iy | —_ 10 HA Vin=0to V¢
Output leakage current llod) — 10 pA CE=2.2V, Vout=0to Vgc
Output voltage VoH 2.4 — \ loH =—205 pA

VoL — 0.4 \ loL=1.6 mA

Capacitance (Vcc=5.0V £10%, Vgs =0V, Ta=25°C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance*1 Cin — 10 pF
Output capacitance”! Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HN624416N Series

AC Characteristics (Vcc=5.0V £10%, Vss =0V, Ta=0to + 70°C)

* Output load: 1TTL + Cp = 100 pF (including jig)

¢ Input pulse level: 0.45t0 2.4 V

* Input and output timing reference level: 1.5 V

* Input rise and fall time: Sns

HN624416N-10

HN624416N-12

Parameter Symbol Min Max Min Max Unit  Note
Read cycle time trc 100 — 120 — ns -
Page read cycle time trc 40 — 50 —_ ns
Address access time taa — 100 — 120 ns

Page address access time tpa — 40 —_ 50 ns

CE access time tace — 100 — 120 ns

OE access time " toE — 40 — 50 ns

BHE access time tBHE — 100 — 120 ns
Output hold time from address change tDHA 5 — 5 — ns
Output hold time from CE toHe 0 — 0 — ns
Output hold time from OE tpHo 0 — 0 — ns
Output hold time from BHE toHB 0 — 0 —_ ns

CE to output in high-Z tcHz — 30 — 30 ns 1
OE to output in high-Z toHz — 30 — 30 ns 1
BHE to output in high-Z teHz — 30 — 30 ns 1
CE to output in low-Z torz 5 — 5 —_ ns

OE to output in low-Z toLz 5 — 5 — ns

BHE to output in low-Z teLz 5 — 5 —_ ns

Note: 1. tcuHz tonz and tgHz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HN624416N Series

Timing Waveforms

Word mode (BHE = ‘Vig’) or Byte Mode (BHE = ‘Vy;°)

Address (
- tan | toHa
tace -
J— \: - /
CE \ / towc
-« foz tonz
toe
\ /
OE \ / toHo
o oz tonz
Dout High-2 Valid data High-2
Notes: 1. tpna, tpHe toHo: Determined by faster.
2. taa tace, toe: Determined by slower.
3. toLz, torz: Determined by slower.

Word Mode, Byte Mode Switch

A-1 High-Z High-Z
taa tpHA
BHE —\\ /(
teHz tBHE
D7 to DO ><><><><><><><><><><><>< Valid data > <Valid data
tpHB tgiz
D150 D8 > High-2 Galid data

Notes: 1. CE and OE are enable, A19 to A0 are valid. _
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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HNG624416N Series

Page mode
A %
trc tec tec tec
X kX X
(A1) /
tpa tpa tpa
™ 1 toHa ._toHa ._tbHa . toHal

Dout :><>O<><><><><>< Valid data é;a“ ali {Xa"
al al al

Notes: 1. Page address is determined as below.
Word mode (BHE = 'High'): A0, A1
Byte mode (BHE = 'Low'): A-1, AO, A1
2. CE and OE are enable.

Power up sequence

tp 2 Ops

tace

Address <>O<><>O<><><>< Valid data

taa

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either
CE or address (A19 to A2) after power up to 4.5V.
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HN624416N Series

Package Dimensions

HNG624416NP Series (DP-42)

Unit: mm
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HNG624416N Series

Package Dimensions (cont)

HNG624416NTT Series (TTP-44D) Unit: mm
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ADE-203-469 (2)

HN62W4416 Series

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS
Programmable Mask ROM

HITACHI

The HN62W4416 is a 16-Mbit CMOS
Programmable Mask ROM organized either as
1,048,576 words by 16 bits or 2,097,152 words by
8 bits.

Realizing low power consumption, this memory is
allowed for battery operation. And a high speed
access of 150 ns (max) is the most suitable to the
system using a high speed micro-computer by 16
bits.

Features

* Low voltage operation Mask ROM
Single 3.3 V supply
¢ High speed
Access time: 150 ns (max)
* Low power
Active: 216 mW (max)
Standby: 108 uW (max)
* Byte-wide or word-wide data organization
(Switched by BHE terminal)
» Three-state data output for or-tying
¢ Directly LV-TTL compatible
All inputs and outputs

Preliminary
Rev. 0.0

November 20, 1995

Ordering Information

Access
Type No. time Package
HN62W4416P-15 150ns 600 mil 42-pin
plastic DIP
(DP-42)
HN62W4416FB-15 150 ns 600 mil 44-pin
plastic SOP
(FP-44D)
HN62W4416TT-15 150 ns 400 mil 44-pin
plastic TSOP Il
(TTP-44D)

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are

subject to change without notice.
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HN62W4416 Series

Pin Arrangement
HN62W4416P Series HN62W4416FB Series
HN62W4416TT Series
A18C]1 O 421 A19 ned1O ~ apne
A17]2 411 A8 A18[]2 43 [ A19
A7(]3 40 [1 A9 A17(]3 421 A8
A614 39 [1A10 A714 411 A9
AsC]5 38 [ A1 A6LC]5 403 A10
A4C]6 37 [ A12 A5(C]6 391 A1
A3(]7 361 A13 A4]7 38 [ A12
A2(]8 35[1A14 A3[C]8 37 [J A13
A1[]9 34[1A15 A2[]9 361 A14
A0C]10 33[1 A16 A1]10 351 A15
CECO11 32 [0 BHE A0 11 34[1A16
Vss[}12 31 Ves CEC]12 33 [J BHE
OEC]13 30 [ D15/A-1 Vss[13 32 [ Ves
DO]14 291 D7 OE[]14 31 [0 D15/A1
D8[]15 28[1 D14 Do 15 301 D7
D1C]16 27 [ D6 D8[]16 291 D14
D9[}17 261 D13 D117 28 [11 D6
D2[]18 251 D5 D9[]18 27 [ D13
D10]19 24[1 D12 D2[]19 26 [1 D5
D320 23 D4 D10[]20 251 D12
Di1[21 221 Vop D3[]21 24 [ D4
D1122 23 [ Vbp
(Top View)
(Top View)
Pin Description
Symbol Function
A-1,A0to A19 Address inputs
DO to D15 Data outputs
BHE 8/16 bit (byte/word) mode switch
CE Chip enable
OE Output enable
NC No connection
Vop Power supply
Vss Ground
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HN62W4416 Series

Block Diagram
A19 P P
A|8 O—b‘ | p| XDecoder | | MemoryArray
Address r
Buffer ‘ ‘
A7 O—PP —
| Y Decoder Y Gates
A O—P )
A 1 ;
(A-1)"O B& >
l/ Hex / Byte
BHE O 1'>o >
% O v v
3-state output
{>C buffer
w o v v
DO — D15/(D7)

BHE = V,,,: 16-bit (D15 to DO)
BHE =V, : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.
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HN62W4416 Series

Mode Selection
Pin
Data output Address input

Mode CE OE "BHE D15/A-1 D0-D7 D8-D15 LSB MSB
Standby H x1 X X High-Z'2 High-Z — —
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DO to D7 D8 to D15 A0 A19
Read (8-bit) L L L L DOto D7 High-Z A-1 A19
Read (8-bit) L L L H D8 to D15 High-Z  A-1 A19
Notes: 1. x: Don't care.

2. High-Z: High impedance
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage™ Vpp -0.3t0+55 \'
All input and output voitage™ Vin, Vout —-0.3to Vpp +0.3 v
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg -55t0+ 125 ‘C
Temperature under bias Tbias -20to+ 85 ‘C

Note: 1. With respect to Vggs.

Recommended DC Operating Conditions (Ta = 0 to + 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vop 3.0 3.3 3.6 \
Vss 0 0 0 \

Input voltage ViH 2.2 — Vpp+03 V
ViL -0.3 —_ 0.8 \
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HN62W4416 Series
DC Characteristics (Vpp=3.3V£03V,Vgs=0V,Ta=0to +70°C)

Parameter Symbol Min Max Unit Test condition
Supply Active Iop — 60 mA Vop=3.6 V, Ipout =0 mA,
current trc =150 ns

Standby Isg1 — 30 pA Vop=3.6V,CE2Vpp-0.2V

Standby Isg2 — 3 mA Vpp=36V,CE=22V
Input leakage current My ! — 10 HA Vin=0to Vpp
Output leakage current llol! — 10 pA CE=2.2V, Vout=0to Vpp
Output voltage VoH 24 — \' lon=-2.0mA

VoL — 0.4 Vv loL=2.0mA

Capacitance (Vpp = 3.3 V£0.3 V, Vgg =0V, Ta= 25°C, Vin = 0 V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance*1 Cin — 10 pF
Output capacitance™ Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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HN62W4416 Series

AC Characteristics (Vpp=3.3V£0.3V,Vgg=0V,Ta=0to +70°C)

¢ Output load: 1TTL + Cr = 100 pF (including jig)

e Input pulse level: 0.4t0 2.4 V

* Input and output timing reference level: 1.4 V

* Input rise and fall time: Sns

HN62W4416M-15

Parameter Symbol Min Max Unit  Note
Read cycle time trc 150 — ns
Address access time taa — 150 ns

CE access time tace — 150 ns

OE access time toe — 50 ns

BHE access time tBHE — 150 ns

Output hold time from address change toHA 5 — ns

Output hold time from CE toHe 0 — ns

Output hold time from OE toHo 0 — ns

Output hold time from BHE toHB 0 — ns

CE to output in high-Z tcHz — 50 ns 1
OE to output in high-Z tonz — 50 ns 1
BHE to output in high-Z teHz — 30 ns 1
CE to output in low-Z torz 5 — ns

OE to output in low-Z toLz 5 — ns

BHE to output in low-Z teLz 5 — ns

Note: 1. tchz tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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HN62W4416 Series

Timing Waveforms

Word Mode (BHE = ‘Vig’) or Byte Mode (BHE = ‘Vy’)

Address > )
- taa - toHa
tacE - —
CE \\ // toHe
» toz  towz
. \= toe _
OE N\ /| toHo
< oz  tonz _
Dout High-2 Valid data <><>———H'9h'z
Notes: 1. tpHa, toHe tbHo: Determined by faster.
2. taas tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.
Word Mode, Byte Mode Switch
A1 High-Z High-Z
taa {DHA
BHE _\ /
tBHz tBHE
e
tpHB tgLz
D15 to D8 > High-Z < Valid data

Notes: 1. CE and OE are enable, A19 to A0 are valid. o
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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HN62W4416 Series

Power Up Sequence

tp=0Ops

tace

Address <>O<>OO<><><>< Valid data

taa

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either
CE or address (A19 to AO) after power up to 3.0V.
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HN62W4416 Series

Package Dimensions

HN62W4416P Series (DP-42)

Unit: mm
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HN62W4416 Series

Package Dimensions (cont)

HN62W4416TT Series (TTP-44D) Unit: mm
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ADE-203-468 (2)

HN62W4416N Series

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS

Programmable Mask ROM

Preliminary
Rev. 0.0

H ITACH I November 20, 1995

The HN62W4416N is a 16-Mbit CMOS  Ordering Information
Programmable Mask ROM organized either as

1,048,576 words by 16 bits or 2,097,152 words by Access
8 bis. Type No. time Package
HN62W4416NP-15 150 ns 600 mil 42-pin
Realizing low power consumption, this memory is plastic DIP
allowed for battery operation. And a high speed (DP-42)
access of 150 ns (max) is the most suitable to the =~ HN62W4416NFB-15 150 ns 600 mil 44-pin
system using a high speed micro-computer by 16 plastic SOP
bits. (FP-44D)
HN62W4416NTT-15 150 ns 400 mil 44-pin
Features plastic TSOP II
(TTP-44D)

* Low voltage operation Mask ROM
Single 3.3 V supply
¢ High speed
Normal access time: 150 ns (max)
Page access time: 50 ns (max)
¢ Low power
Active: 252 mW (max)
Standby: 108 pW (max)
* Byte-wide or word-wide data organization
(Switched by BHE terminal)
* 4 word page access on word-wide mode
* 8 byte page access on byte-wide mode
» Three-state data output for or-tying
e Directly LV-TTL compatible
All inputs and outputs

Preliminary: This document contains information on a new product. Specifications and information contained herein are

subject to change without notice.
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HN62W4416N Series

Pin Arrangement

HN62W4416NP Series HN62W4416NFB Series
HN62W4416NTT Series
a18]10O 421 A19 ned1O ~ wpine
A1702 411 A8 A18[]2 43 [ A19
A73 40 [ A9 A17[]3 421 A8
A6[|4 391 A10 A74 411 A9
A5[]5 38 [ At1 A6[]5 40 [1 A10
A4]6 37 [ A12 A5(]6 39 [ A1l
A3]7 36 1 A13 A4]7 38 [ A12
A28 351 A14 A3[]8 37 [ A13
A1[]9 34[1A15 A2[]9 361 A14
A0[C]10 33[1 A16 A1C]10 351 A15
CECM1 321 BHE A0 11 341 A16
Vss[]12 31 Ves CE]12 33[J BHE
OEC]13 30 [ D15/A-1 Vss 13 32 [ Vg
Do[]14 29[ D7 OE[]14 31 [ D15/A-1
D815 281 D14 D015 30 D7
D1]16 27 [3 D6 D8[}16 - 29[ D14
D917 261 D13 D117 28 [ D6
D218 2501 D5 D918 271 D13
D10[]19 241 D12 . D2[]}19 26 [1 D5
D320 231 D4 D10[C]20 25[1 D12
D11 21 22 [ Vop D321 24 1 D4
D11H22 23 [ Voo
(Top View)
(Top View)
Pin Description
Symbol Function
A2to A19 Address inputs
DO to D15 Data outputs
A-1, A0, A1 Page address inputs
BHE 8/16 bit (byte/word) mode switch
CE Chip enable
OE Output enable
NC No connection
Voo Power supply
Vss Ground
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HN62W4416N Series

Block Diagram
A19 O—P ——p !
AIB O— L p|{ XDecoder | | MemoryArray
A7 O—p Address ’_>
| Buffer Y Decoder Y Gates
A2 O—Pp ¢ ¢
Al O—P »
Page Decoder
A0 O—P >
CSIN® > >
Hex / Byte
BHE O l’?@ >
OE O ¢ #
3-state output
[\:D » buffer
CE .

BHE = V,: 16-bit (D15 to DO)
BHE = V. : 8-bit (D7 to DO)

Note: 1. A-1 is least significant address.
When BHE is 'low', D14 to D8 goes the high impedance state, and D15 should be A-1.

v v

DO —— D15/(D7)
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HN62W4416N Series

Mode Selection
Pin
Data output Address input

Mode CE OE BHE D15/A-1 DO0-D7 D8-D15 LSB MSB
Standby H X1 x X High-Z'2 High-Z — —
Output disable L H X X High-Z High-Z — —
Read (16-bit) L L H Dout DO to D7 D8 to D15 A0 A19
Read (8-bit) L L L L DOto D7 High-Z  A-1 A19
Read (8-bit) L L L H D8to D15 High-Z  A-1 A19
Notes: 1. x: Don't care.

2. High-Z: High impedance
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply voltage? Vbp -0.3t0+55 \"
All input and output voltage™! Vin, Vout —0.3to Vpp + 0.3 \"
Operating temperature range Topr Oto+70 ‘C
Storage temperature range Tstg —-55t0 + 125 °C
Temperature under bias Tbias —20to + 85 ‘C

Note: 1. With respect to Vgs.

Recommended DC Operating Conditions (Ta = 0 to + 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vbop 3.0 3.3 3.6 \%
Vss 0 0 0 \"

Input voltage ViH 2.2 — Vpp+03 V
ViL -0.3 — 0.8 \
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DC Characteristics (Vpp=3.3V£0.3V,Vgg=0V,Ta=0to +70°C)

Parameter Symbol Min Max Unit Test condition
Supply Active lop — 70 mA Vpp =3.6V, Ipoutr =0 mA,
current trc =150 ns

Standby lsB1 — 30 pA Vpp=3.6V,CE=Vpp-0.2V

Standby Isg2 — 3 mA Vpp=3.6V,CE22.2V
Input leakage current Il — 10 HA Vin=0to Vpp
Output leakage current ligL! — 10 HA CE=2.2V, Vout=0to Vpp
Output voltage VoH 2.4 — \ lon=-2.0mA

VoL — 0.4 Vv loL=2.0 mA

Capacitance (Vpp=3.3V +03V,Vgg=0V,Ta=25C, Vin=0V, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance*1 Cin — 10 pF
Output capacitance™ Cout — 15 pF

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output.
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AC Characteristics (Vpp=33Vx0.3V,Vgs=0V, Ta=0to + 70°C)

* QOutput load: 1TTL + Cp, = 100 pF (including jig)

* Input pulse level: 0.4 to 2.4 V

¢ Input and output timing reference level: 1.4 V

* Input rise and fall time: 5ns

HN62W4416N-15

Parameter Symbol Min Max Unit Note
Read cycle time trc 150 — ns

Page read cycle time trc 50 — ns
Address access time taa — 150 ns

Page address access time tpa —_ 50 ns

CE access time tace — 150 ns

OE access time toe — 50 ns

BHE access time tBHE — 150 ns

Output hold time from address change tpHA 5 - ns
Output hold time from CE tpHC 0 — ns
Output hold time from OE toHO 0 — ns

Output hold time from BHE tpHB 0 -— ns

CE to output in high-Z toHz — 50 ns 1
OE to output in high-Z tonz — 50 ns 1
BHE to output in high-Z teHz — 50 ns 1
CE to output in low-Z toLz 5 — ns

OE to output in low-Z toLz 5 — ns

BHE to output in low-Z teLz 5 —_ ns

Note: 1. tguz, tonz and tgyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Waveforms

Word Mode (BHE = ‘Vig’) or Byte Mode (BHE = ‘Vp’)

trc _
Address
taa - _toHA
tace
\ - /
ce N\ /| toHe
teiz tenz .
toe
- /
OE N\ /| toHo
. oz towz |
Dout High-2 < Valid data ><><>-——H'gh'z

Notes: 1. tpya, tpHe toHo: Determined by faster.
2. taa, tace, toe: Determined by slower.
3. tcLz, toLz: Determined by slower.

Word Mode, Byte Mode Switch
A1 High-Z High-Z
taa toH
BHE _\

\ /| /

teHz tBHE
m——

tpHB taLz

D15 to D8 > High-2 < Valid data

Notes: 1. CE and OE are enable, A19 to A0 are valid. ___
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.
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Page Mode
reoats Y %
tre tec tec tec
X A, S S
(A-1)
tpa tpa tpa
™ | 1 toHa tDHA tDHA | toHA
Dout Valid data ali éa" ali
al al al
Notes: 1. Page address is determined as below.
Word mode (BHE = 'High'): A0, A1
Byte mode (BHE = 'Low): A-1, A0, A1
2. CE and OE are enable.
Power Up Sequence
3.0V A"
V,
DD
ov——/
tp=Ops
CE \
N
tace N
_ 1
Address W Valid data
taa J

CE or address (A19 to A2) after power up to 3.0V.

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either
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Package Dimensions
HNG62W4416NP Series (DP-42) Unit: mm
- 52.80 .
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HN62W4416NFB Series (FP-44D) Unit: mm
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28.70 Max
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Package Dimensions (cont)

HN62W4416NTT Series (TTP-44D) Unit: mm
18.41
18.81 Max
44 23
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ADE-203-448 (2)

HNG62W5016N Series

524,288-word x 32-bit / 1,048,576-word X 16-bit CMOS

Programmable Mask ROM

Preliminary
Rev. 0.0

HITACHI October 4, 1995

The HN62WS5016N is a 16-Mbit CMOS  Ordering Information
Programmable Mask ROM organized either as

524,288 words by 32 bits or as 1,048,576 words by Access

16 bits. Realizing low power consumption, this Type No. time Package
memory is allowed for battery operation. A high ~ HN62W5016NF-12 120 ns 70 pin

speed access of 120/150 ns is the most suitable to HN62W5016NF-15 150 ns ?;ft;%ggfp

the system using a high speed micro-computer by

32 bits.

Features

* Low voltage operation: 3.3 V+03V
* High speed
Normal access time: 120 ns/150 ns (max)
Page access time: 40 ns/50 ns (max)
* Low power consumption
Active : 360 mW (max)
Standby : 0.72 mW (max)
Power down mode : 36 uW (max)
* Double word-wide or word-wide data
organization with DW/W
* 4 double-word page access on double word-wide
mode
» 8 word page access on word-wide mode
* Three-state data output for or-tying
e LV-TTL compatible

Preliminary: This document contains information on a new product. Specifications and information contained herein are

subject to change without notice.
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Pin Arrangement

HN62W5016NF
pMO10 70 [ PWD
Al []2 69 [ NC
A2 5 3 68 1 NC
A3 []4 67 [0 DWW
A4 []5 66 [1 OE
A5 []6 65 [ CE
Vpp (17 64 [ Vgg
po]8 63 [ D31/A-
D16 ]9 62 [ D15
D110 61 [ D30
D17 T 11 60 [ D14
Vgs [ 12 59 [ Vgg
Vpp 113 58 [ Vpp
D2 ] 14 57 [ D29
D18 ] 15 56 [ D13
D3 ] 16 55 [ D28
D19 ] 17 54 [ D12
D4 ] 18 53 [ D27
D20 ] 19 52 [ D11
D5 ] 20 51 [J D26
D21 ] 21 50 [ D10
Vgg [] 22 49 [ Vgg
Vpp [ 23 48 [ Vpp
D6 ] 24 47 [ D25
D22 [] 25 46 [ D9
D7 ] 26 45 [1 D24
D23 ] 27 44 [ D8
Vgg ] 28 43 [ Vpp
A6 ] 29 42 O NC
A7 ] 30 41 [ A18
A8 ] 31 40 [ A17
A9 [ 32 39 [ A16
A10 ] 33 38 [ A15
A11 ] 34 37 [ A14
A12 (] 35 36 1 A13
(Top view)
Pin Description
Pin name Function Pin name Function
A2to A18 Address inputs OE Output enable
A-1, A0 to A1 Page address inputs PWD Power down input
DO to D31 Data output NC No connection
DWW 32/16 bit (Double word/word) Vbp Power supply
mode switch inputs Vss Ground
CE Chip enable
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HN62W50

16N Series

Block Diagram

Note: 1. A-1 is least signifcant address.
When DW/W is 'low', D30 to D16 goes to
high impedance state and D31 should be A-1.

A18 — - >
to X Decoder Memory
array
A7 Address - . { L
to butfer Y Decoder Y Gating
A2 —» - -
P =
A0 ——»| »| Decoder
[
\ \
(A-1) % ™| Double Word
DW/wW {}C /Word
oF '
— L—— 3-state
CE Control " output buffer
PWD — | Logic ¢ ‘ ¢

DO to D31/(D15)

DW/W =V : 32-bit(D31 to DO)

DW/W =V, : 16-bit(D

15 to DO)

Mode Selection

Pin

Data output Address input

Mode PWD CE OE DWW D31/A-1 D0-D15 D16-D31 LSB MSB
Power down L x1  x X X High-Z'2  High-Z —— —
Standby H H X X X High-Z High-Z — —
Output disable H L H X X High-Z High-Z - —
Read (32-bit) H L L H Dout DOto D15 D16 to D31A0 A18
Read (16-bit) H L L L L DOto D15 High-Z A-1 A18
Read (16-bit) H L L L H D16 to D31 High-Z A-1 A18

Notes: 1. x: Don't care.
2. High-Z: High impedance.
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Absolute Maximum Ratings

Parameter Symbol Value Unit Note

Supply voltage Voo -0.3to +5.5 \" 1

All input and output voltage Vin, Vout -0.3to Vpp + 0.3 A 1

Operating temperatue range Topr 0to+70 °C

Storage temperature range Tstg -55to +125 °C

Temperature under bias Tbias -20 to +85 °C

Note: 1. With respect to Vgg

Recommended DC Operating Conditions (Vgs =0V, Ta=0to 70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage Vbop 3.0 3.3 3.6 \"

Input voltage ViH 2.2 — Vpp + 0.3 \
Vi -0.3 — 0.8 \'

DC Characteristics (Vpp=3.3+0.3V, Vgg=0V, Ta=0to 70°C)

Parameter Symbol Min Max Unit Test condition
Operating power supply current  Ipp —_ 100 mA  Vpp=3.6V,Ipour =0 mA, tgc =min
Standby power supply current IsB1 — 200 pA Vpp=3.6V,CE>Vpp-0.2V
Isg2 — 3 mA Vpp=36V,CE=22V
Power down supply current lpwD — 10 A Vpp=3.6V,PWD<02V
Input leakage current Iyl —_ 10 A ViN=0Vto Vpp
Output leakage current lowl — 10 pA CE=22V,Voyur=0VtoVpp
Output voltage VoH 24 — Vv loH=-2mA
VoL — 04 V loL=2mA

Capacitance (Vpp=3.3£0.3V, Vgs=0V, Ta=25°C, V=0V, f=1 MHz)

Parameter Symbol Min Max Unit
Input capacitance*! Cin —_ 10 pF
Output capacitance*? Cout — 15 pF
Note: 1. This parameter is sampled and not 100% tested. D31/ A-1 pin is output.
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HN62W5016N Series

AC Characteristics (Vpp = 3.3 0.3 V, Vgs =0V, Ta = 0 to 70°C)

¢ Output load: 1TTL + Cr = 100 pF (including jig capacitance)
 Input pulse level: 0.4 Vto24V

« Input and output timing reference level: 1.4V

 Input rise and fall time: 5 ns

HN62W5016N-12 HN62W5016N-15

Parameter Symbol Min Max Min Max Unit Note
Read cycle time trc 120 - 150 - ns
Page read cycle time tec 40 — 50 — ns
Address access time taa —_ 120 — 150 ns

Page address access time tea — 40 —_ 50 ns

CE access time tace —_ 120 — 150 ns

OE access time toe — 40 — 50 ns
DW/W access time toww - 120 — 150 ns
Output hold time from address change  tpya 0 — 0 — ns
Output hold time from CE toHe 0 —_ 0 —_ ns
Output hold time from OE toHo 0 — 0 — ns
Output hold time from DW/W toHD 0 —_ 0 —_ ns
Output hold time from PWD tpHP 0 —_ 0 — ns

CE to output in high Z tcHz — 40 — 50 ns 1
OE to output in high Z toHz _ 40 — 50 ns 1
DW/W to output in high Z toHz — 40 — 50 ns 1
CE to output in low Z torz 5 — 5 — ns

OE to output in low Z toLz 5 - 5 - ns
DW/W to output in low Z toLz 5 — 5 — ns
Recovery time from PWD R 10 — 10 — ps

Note: 1. tchz tonz and tpyz are defined as the time at which the output achieves the open circuit
conditions and are not referred to output voltage levels.
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Timing Waveform

Double word mode (DW/W = ‘Vig’) or Word mode (DW/W = V")

Address

Dout

tre

D

tan - tpHA
tace
\ - /
\ / - tDHCV
< oz toHz
toe
-\
/( toHo
- toLz = toHz -
High-Z

< Valid data )

High-Z

Notes: 1. tpHa, toHe toHo: Determined by faster.
2. taa, tace, toe: Determined by slower.
3. tcLz, torz: Determined by slower.

Double Word Mode, Word mode switch

High-Z

D31to D16 %

Notes: 1. CE and OE are enable, A18 to A0 are valid. _
2. D31/A-1 pin is in the output state when DW/W is high, CE and OE are enable.
Therefore, the input signals of opposite phase to the output must not be applied to them.

A-1 High-Z
taa tDHA
DW/W_\ /
N_ /
toHz . toww
-
toHp toLz

< Valid data
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HN62WS5016N Series

Page mode

A2to A18 >

AN

tre tpe trc tpc

AO, A1,(A-1) ™" >

AN
N~
AN
N
TN
><

tpa tpa tpa

toHA tDHA tona | [ | toHA

tAA —! —- —!

Dout W— Valid data ééaﬁ ééali gali
at at at

Notes: 1. Page address is determind as below
Double word mode (DW/W = 'ViH'): AO, A1
Word mode (DW/W = 'VIL'): A-1, AO, A1
2. CE and OE are enable.

Power down mode

taa

High-Z

Dout Valid data Valid data

toHp tr

T
O
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Power Up Sequence

tp > 100ps
CE \
N
tace N
]
taa
Dout Valid data

tg 2 10ps!

o OO0

Notes: 1. This device is used ATD(Address Transition Detector). Therefore, transfer either
CE or address(A18 to A2) after power up to 3.0 V.
2. tp, tg: Determined by slower.
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Package Dimensions

HN62W5016NF Series (FP-70DS) Unit : mm

28.57
28.87 Max

7 36|
Innnan0n0nnANNRNNGANANNNNNANNNANNNN
@]

12.70

0]
%Juuuuuuummuuuuuuuuuuuuuuuuuuuuuuuu 15.90 £ 0.2
35

1.60

3.15 Max

0.935 Max
\

H[ulnmn T
0.32 3% 0.80] :

0.17 + 0.05

-

0.80 + 0.15
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