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HN58C1001 Series ‘ Preliminary
=46~ 13-2"}
technology.

The HN5S8C1001 has a 128-Byte Page Programming function to

makeits erase and write operations faster. The HN58C1001 features (DP-32)
Data Polling and a Ready/Busy signal to indicate completion of erase

and programming operations.

S The HN58C1001 provides. several levels of data protection.
-+~ . Hardware data protection is provided with the RES pin, in addition to
5 noise protection on the WE signal and write inhibit on power on and

1M (128K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58C1001 is a 1-Megabit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 131,072 x 8-bits. The HN58C1001 is capable of in-system
electrical Byte and Page reprogrammability.

The HN58C1001 achieves high speed access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry

off. Software data protection is implemented using the JEDEC
Optional Standard algorithm.

The HN58C1001 is designed for high. reliability in the most
demanding applications. Data retention is specified for 10 years and (FP-32D)
erase/write endurance Is guaranteed to a minimum of 100,000 -

cycles in the Page Mode. '
The HN5S8C1001 is offered in 32-pin Plastic DIP and 32-lead
Plastic SOP and TSOP packages. The HN58C1001 TSOP is offered

in both standard and reverse bend pinouts.

B FEATURES
« Single Power Supply:
V=5V 10% ’ :
« High Speed Access Times: (TFP-32DA and TFP-32DAR)
120 ns/150 ns (max)
» Low Power Dissipation:
Active Current: 20 mW/MHZ (typ)
Standby Current: 100 pW (max)
» Automatic Programming:
Automatic Page Write: 10 ms (max)
128 Byte Page Size.
Automatic Byte Write: 10 ms (max)
« Data Polling and Ready/Busy Signals
« Hardware Data Protection with pin
« Data Protection Circuitry on Power On/Off
« Software Data Protection Algorithm
» Data Retention: 10 years
+ Erase/Write Endurance:
100,000 cycles in Page Mode

» Packages:
32-pin Plastic DIP
32-pin Plastic SOP
32-lead Plastic TSOP (Type |)
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B ORDERING INFORMATION 7: 7% / 13-2 7

Type No. Access Time Package
HN58C1001P-12 120 ns 32-pin Plastic DIP
HN58C1001P-15 150 ns {DP-32)
HN58C1001FP-12 120 ns 32-lead Plastic SOP
HN58C1001FP-15 150 ns (FP-32D)
HNS8C1001T-12 120 ns 32-lead Plastic TSOP
HN58C1001T-15 150 ns (TFP-32DA)
HN58C1001R-12 120 ns 32-lead Plastic TSOP
HNS8C1001R-15 150 ns (TFP-32DAR)
Reverse bend
B PIN ARRANGEMENT : 8 PIN DESCRIPTION
HN58C1001P Series Pin Name Function
HN58C1001FP Series A -A, Address
, Vo, - IO, Input/Output
Rdy/Busy {1 ~ 32 [OVee OE Output Enable
A16 2 31 [JA15 CE Chip Enable
A14 043 30 LIRES WE Write Enable
A12 04 29 CIWE
A7 Os 28 (IA13 Veo Power Supply
A6 )6 27 [0A8 Vs Ground
A5 E ; wEN 26 32?1 Rdy/Busy Ready/Busy
A4 s2LEaD 25 5ES
A3 Olo Tog?/':sw o4 OE RES / Reset
A2 j10 23[1A10
A1 C]11 22[1CE
A0 12 21 V07
YO0 113 20 [J1/06
o1 [}14 19 V05
Q2 [J15 18 [11/0O4
Vg 16 17 V03
(PinD32.HN58C1001)
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® PIN ARRANGEMENT (cont) | YA 43 A7

HNS8C1001T Series
A3C]17 161 A4
A2C]18 15 A5
A1C]19 1411 A6
A0CT20 13[A7
100 CJ21 12 A12
o1 122 11 A14
Vo2 23 STANDARD PINOUT 10A16
Vss 24 324EAD 91 RDY/Busy
VO3 C—j25 TOPVIEW 81 Ve
V04 26 7 A1S
V05 27 6 —1RES
1706 CJ28 5CIWE
Q7 =329 41 A13
CEC30 31A8
A10 T131 O 2A9
OEC—{32 1Al
(PinT132.HN58C1001T)
HN58C1001R Series
A4 C]16 17E3A3
ASC]15 : 18 A2
A6 CJ14 1941 A1
A7C13 20 A0
A12C12 21 (31100
A14 1 221/01
A16 10 REVERSE PINOUT 233102
RDY/Busy C9 321LEAD 24[1Vss
Vee 38 TSOP 251/03
AYE 17 ToP VIEW 26 11/04
—6- : 27 11/05
WE 5 2811106
A13 34 29 3 1/1Q7
= 2E0
A1 1 O 32CE
(PinT132.HNSBC1001R)

B BLOCK DIAGRAM
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B MODE SELECTION 1-46-13-27
Mode CE OE WE RES RDY/Busy 7o)
Read Vi, Vv, Vi v, High-Z Dour
Standby V. X X X High-Z High-Z
Write Vv, Vi A v, High-Z>V,, Din
Deselect Vv, V, v, v, High-Z High-Z
Wirite Inhibit X X Viu X - -

X A X X - .
Data Polling v, v, Vi, v, Vo Data Out (/O,)
Program X X X Vi High-Z High-Z
Note: 1. X=Don't Care

B ABSOLUTE MAXIMUM RATINGS
ltem Symbol Value Unit
Supply Voltage Ve 0.6t0+7.0 v
Input Voitage ' ) Viu -0.52to +7.0 v
Operating Temperature Range * Tomm 0to +70 °C
Storage Temperature Range Tera -5510 +125 °C

Notes: 1. Relativeto V.
2. V,, min = -3.0V for pulse width < 50 ns.

W CAPACITANCE (T, =25°C, f = 1MHz)
ftem Symbol | Min. Typ. Max. Unit " Test Condition
Input Capacitance Cw - - 6 pF V=0V
Output Capacitance | C; - - 12 pF Vour =0V
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HNS8C1001 Series

® DC ELECTRICAL CHARACTERISTICS
(V =5V £ 10%, T, = 0 t0 70°C)

T-46-13-27

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 A |V =55V,V, =55V
Output Leakage Current | |, - - 2 pA |V =55V,V,, =55V04V
Standby V. Current locs - - 20 | pA |CE=V,
locs - - 1 mA [CE=V,
Operating V. Current boca - - 15 mA |l =0mA, Duly = 100%,
Cycle=1ps
- - 40 mA | |,y =0 mA, Duty = 100%,
) Cycle = 200 ns
input Voltage Vi -0.3° - 0.8 v
Vi 22 - | Vee#1] V
Vi V10l - |Vee+1| V
Output Voltage Vo - - 0.4 V |lg=21mA
Vou 24 - - V. }lo,=-400 pA

Notes: 1. V, min=-1.0V for pulse width < 50 ns.

2. | on'R'ES—100pAMax

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(T, =010 70°C, V, = 5V  10%)
Test Conditions

« Input pulse levels: 04Vito24V

« Input rise and fall times: <20ns

« Output load: 1 TTL Gate + 100 pF (Including scope and jig)

+ Reference levels for measuring timing: 0.8V, 1.8V

HNSBC1001-12_| HNSBC1001-15 Test
Item Symbol| Min. | Max. | Min. [ Max. | Unit Condition
Address Access Time twc | - | 120 | - |{ 150 | ns | CE=OE=V, WE=V,,
Chip Enable Access Time tee - |120]| - | 150 [ ns | OE=V,.WE=V,,
Output Enable Access Time te | 10| 60 | 10 | 75 | ns | CE=V, WE=V,,
Output Hold to Address ton 0 - 0 - | ns |[CE=OE=V, WE=V,
Change
Output Disable to High-2' tor 45 [ 0 | 50 [ ns |CE=V, WE=V,
toem 350 | 0 { 350 | ns (CE=OE=V, WE=V,

RES to Output Delay ten 450 | 0 | 450 | ns |CE=OE=V, WE=V,

Note:  1.,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.
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B READ TIMING WAVEFORM 1-46-13-27

" Address X: ><

tacc
CE N A

tce

tor

— High

Data Out t &&&Z[ oaaoutvalid S
AR - |

DFR

(TD.R.HN5BC1001)

B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

item Symbol| Min.' | Typ. | Max. | Unit Test Condition
-Address Setup Time ts 0 - - ns
Chip Enable to Write Setup Time | 1, 0 - - ns
Write Pulse Width ' tow 150 - - ns
Address Hold Time b 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time | 0 - - ns
Chip Enable Hold Time ty 0 - - ns
Output Enabie to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen - - ns
Write Cycle Time toe 10 - - ms
Byte Load Window te 100 - - us
Time to Device Busy te | 120 | - - ns
RES to Write Setup Time tee 100 - - us
V. to RES Setup Time tres 1 - - us
Note: 1. Use this device in a longer cycle than this value.
HITACHI

‘

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. + Brisbane, CA 94005-1819 » (415) 589-8300 2-59




HITACHI/ LOGIC/ARRAYS/MEM G51E D NE 4495203 0017500 335 EEHIT2
HN58C1001 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 1-46-1 3-27

twe
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tow

toes
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1 tos
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(

{TD.BE1.HNS8C1001)
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W BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) T-86-13-27
twe
{L
Address X SOURONINNX
tcs| | tan

AN ] s AR

toes
"'I'OE“ fl
& SSOF TS

|  tos toH

; h (O ({

Din # L))
» tps

Rdy/Busy tpp jr W’f

W

77

[

(TD.BE2.HN58C1001)
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8 AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

ltem Symbol| Min.' | Typ. | Max. | Unit Test Condition
Address Setup Time 0 - - ns
Chip Enable to Write Setup Time 0 - - ns
Write Pulse Width 150 - - ns
150 - - ns

150 ns
100 ns
ns

Address Hold Time

Data Setup Time

Data Hold Time

Chip Enable Hold Time
Output Enable to Write Setup Time
Output Enable Hold Time
Data Latch Time

Write Cycle Time

Byte Load Window

Byte Load Cycle

Time to Device Busy
RES to Write Setup Time
V. to RES Setup Time

ns
ns

ns
200 ns

10 ms
100

us
us
ns

120
100 us
1 us

CMEMPuE T PRI ol Fall el P3N Y Fadl o

Notes: 1.  Use this device in longer cycle than this value.
2. WE controlied operation.
3. CE controlied operation.
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B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (-V_V—E Controlled) T_46..'| 3-27
{
e X XXX
tAs — tan ta, -
twe teLc
" ISAVATAT v
K
tcs \ toL twe
CH
eSS AN A AL A A -‘;;;S);\
tIEﬂ d toEn
{( {{
— )] Y
= Zf || g LY
o — R ORKO<O-O—
. {Jos_
Rdy/Busy \‘\ « /_

- _/F )
Vee _/‘:i tegs ()()

(TD.PE1.HN58C1001)
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B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) T1-46-1 3-27
Address ‘ ~
XX O SX
tAH torc tL
= IAATAT i N val
toL twc’
WE /(\/(\((/(\/C\/(((Sj;\
toEH

Din

= J’: T
(l

(TD.PE2.HNS8C1001)
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@ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION T-46-13-27
Item Symbol | Min. | Typ. | Max. | Unit Test Condition

Output Enable Hold Time toen 0 - - ns

Output Enable to Write Setup Time oes 0 - - ns

Write Start Time : tow 150 - - ns

Write Cycle Time twe - - 10 ms

8 DATA POLLING TIMING WAVEFORM

rasnes XXX 3 XKXX
& \_/ \ / b _/

{{
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_\—/ {cE \
toen I toes
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t
f A {(

out X, 1)

twe

A

N
St

Vo7 Din

(TD.DP.HN58C1001)
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B AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE T-46-13-27
DATA PROTECTION CYCLE OPERATION HITACHI/ LOGIC/ARRAYS/MEM

“item Symbol | Min. | Typ. | Max. | Unit Test Condition

Byte Load Cycle Time e 0.35 - 30 us

Write Cycle Time tuc 10 - - ms

@ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode)

- + eV
= T\ /\J W W\
w_ M\ W\

]
4P

tsLc twe
—_V_—_l
Address 5555 2AAA 5555 Write Address

Data AA 55 A0 - Write Data

(TD.SD1.HNS8C1001)

B SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode)

_(( _
Vee ) )
twe Normal active
mode
Y EAVAVAVAVAVAY
‘ {
EAVAVAVAVAVAY A

L
N

Ty
~

Address 55556 2AAA 5555 5555 2AAA 5555
Data - AA 55 80 AA 55 20.
{TD.SD2.HNSBC1001)
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B DEVICE IDENTIFIER MODE DESCRIPTION T-46-13-27

The Device Ildentifier Mode allows binary codes to be read from the outputs that ldentify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

HITACHI/ LOGIC/ARRAYI/MEM

B HN58C1001 SERIES IDENTIFIER CODE

\dentifier A, | 1O, ] VO, | VO, | ¥O, | VO, | VO, | KO, | VO, | Hex Data
Manutacturer Code | V,, | 0 0 0 0 0 1 1 1 07
Device Code Vi 0 1 0 1 1 0 0 0 58

Notes: 1. V. =50V+10%
2. A=120V05V
3. AqA AA,, CEOE=V, ,WE=V,

16
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HN58C1001 Series

8 FUNCTIONAL DESCRIPTION HITACHI/ LOGIC/ARRAYS/MEM
Automatic Page Write Data Protection T-46-13-27
The Page Write feature allows 1 to 128 Bytes of To protect the data during operation and power

data to be written into the EEPROM in a single cycle  on/off, the HN58C1001 has:
and allows the undefined data within 128 Bytestobe 1. Data protection against Noise on Control Pins

written corresponding to the undefined address (A, to (CE, OE, WE) during Operation.

A). Loading the first Byte of data, the data load During readout or standby, noise on the control
window of 30 us opens for the second. In the same pins may act as a trigger and turn the EEPROM
manner each additional Byte of data can be loaded to programming mode by mistake. To prevent
within 30 ps. In case CE and WE are kept high for 100 this phenomenon, the HNS8C1001 has a noise
us after data input, the EEPROM enters erase and cancellation function that cuts noise if its width is
write automatically and only the input data are written 20 ns or less in programming mode. Be careful
into the EEPROM. in Page mode the data can be not to allow noise of a width of more than 20 ns
written and accessed 10° times per page, and in Byte on the control pins.

mode 10* times per Byte.

Data Polling

Data Poliing aliows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from IO, to indicate that the
EEPROM is performing a Write operation.

Write Protection
(1) Noise protection: Noise on a write cycle will
not act as a trigger with a WE pulse of less
than20ns. ‘
(2) Writeinhibit: Holding OF low, WE high, or CE
high, inhibits a write cycle during power on/off.

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

'
'
)
]
'
—t Lo

rising edge of WE or CE. o
Write/Erase Endurance and Data Retention 20ns m
The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data (DP.HN58C1001)

retention time is more than 10 years when a device is
programmed less than 104 cycles.
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(Example)

— HN58C1001 Series

51E D

-

Vee

\ T-46-13-27

e
NG -

*unprogrammable

:

J JROR S

-5
i
1
1

*unprogrammable

{DPoxe.HN58C1001)

@ FUNCTIONAL DESCRIPTION (continued)

Data Protection (continued)

2. Data protection at V., on/off
When RES is low, the EEPROM cannot be erased
and programmed. Therefore, data can be pro-
tected by keeping RES low when V. is switched.
RES should be high during programming because
it does not provide a latch function.
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 mis-
take. To prevent this unintentional programming,
the EEPROM mustbe keptin an unprogrammable,
standby or readout state by using a CPU reset
signal to pin.___
In addition, when RES is kept high at V... on/off
timing, the inputlevel of control pins (CE, 8% WE)
must be held as CE=V,,, or OE=Low or WE=V_
level. .

3. Software data protection
To prevent unintentional programming caused by
noise generated by external circuits, HN58C1001
has a Software data protection function. In
Software data protection mode, 3 Bytes of data
must be input before the Write data. These Bytes
can switch the Non-Protection mode to the
Protection mode.
Address Data
5555 AA
u 4
2AAA 55
U 4
5555 A0
] 1
Write Address Write Data  (Normal Data Input)
The Software data protection mode can be
cancelled by inputting the following 6 Bytes. This
changes the HN58C1001 turns to the Non-
Protection mode and it can write data normally.
When the data is input during the cancelling cycle,
the data cannot be written.
Address Data
5555 AA
4 ]
2AAA 55
4 4
5555 80
4 4
5555 AA
4 U
2AAA 55
U {4
20
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