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Data Sheet

5V, Byte Alterable EEPROM

The X28HC256 is a second generation high performance
CMOS 32k x 8 EEPROM. lt is fabricated with Intersil's
proprietary, textured poly floating gate technology, providing
a highly reliable 5V only nonvolatile memory.

The X28HC256 supports a 128-byte page write operation,
effectively providing a 24ps/byte write cycle, and enabling
the entire memory to be typically rewritten in less than 0.8
seconds. The X28HC256 also features DATA Polling and
Toggle Bit Polling, two methods of providing early end of
write detection. The X28HC256 also supports the JEDEC
standard Software Data Protection feature for protecting
against inadvertent writes during power-up and power-down.

Endurance for the X28HC256 is specified as a minimum
1,000,000 write cycles per byte and an inherent data

X28HC256
256k, 32k x 8-Bit
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Features
* Access time: 70ns

¢ Simple byte and page write
- Single 5V supply
- No external high voltages or Vp_p control circuits
- Self-timed
- No erase before write
- No complex programming algorithms
- No overerase problem

* Low power CMOS
- Active: 60mA
- Standby: 500pA

« Software data protection
- Protects data against system level inadvertent writes

i f 1 . . . .
retention of 100 years « High speed page write capability

« Highly reliable Direct Write™ cell
- Endurance: 1,000,000 cycles
- Data retention: 100 years

« Early end of write detection
- DATA polling
- Toggle bit polling

¢ Pb-free plus anneal available (RoHS compliant)
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X28HC256

Ordering Information (continued)

ACCESS TIME | TEMP. RANGE

PART NUMBER PART MARKING (ns) (°C) PACKAGE PKG. DWG. #
X28HC256P1Z-12 (Note) X28HC256PI-12 RRZ -40 to +85 28 Ld PDIP (Pb-free)*** E28.6
X28HC256S-12* X28HC256S-12 RR 120 0to +70 28 Ld SOIC (300 mils) MDP0027
X28HC256SZ-12 (Note) X28HC256S-12 RRZ 0to +70 28 Ld SOIC (300 mils) (Pb-free) MDP0027
X28HC256SI-12* X28HC256SI-12 RR -40 to +85 28 Ld SOIC (300 mils) MDP0027
X28HC256SI1Z-12 (Note) X28HC256SI-12 RRZ -40 to +85 28 Ld SOIC (300 mils) (Pb-free) MDP0027
X28HC256SM-12*, ** X28HC256SM-12 RR -55to +125 |28 Ld SOIC (300 mils) MDP0027
X28HC256D-90 X28HC256D-90 RR 90 0to +70 28 Ld CERDIP (520 mils) F28.6
X28HC256DI-90 X28HC256DI-90 RR -40 to +85 28 Ld CERDIP (520 mils) F28.6
X28HC256DM-90 X28HC256DM-90 RR -55t0 +125 |28 Ld CERDIP (520 mils) F28.6
X28HC256DMB-90 C X28HC256DMB-90 MIL-STD-883 |28 Ld CERDIP (520 mils) F28.6
X28HC256EM-90 X28HC256EM-90 RR -55t0 +125 |32 Ld LCC (458 mils)
X28HC256EMB-90 C X28HC256EMB-90 MIL-STD-883 |32 Ld LCC (458 mils)
X28HC256FI-90 X28HC256FI-90 RR -40 to +85 28 Ld FLATPACK (440 mils)
X28HC256FM-90 X28HC256FM-90 RR -55to0 +125 |28 Ld FLATPACK (440 mils)
X28HC256FMB-90 C X28HC256FMB-90 MIL-STD-883 |28 Ld FLATPACK (440 mils)
X28HC256J-90* X28HC256J-90 RR 0to+70 32 Ld PLCC N32.45x55
X28HC256JZ-90* (Note) X28HC256J-90 ZRR 0to +70 32 Ld PLCC (Pb-free) N32.45x55
X28HC256J1-90* X28HC256J1-90 RR -40 to +85 32 Ld PLCC N32.45x55
X28HC256J1Z-90* (Note) | X28HC256J1-90 ZRR -40 to +85 32 Ld PLCC (Pb-free) N32.45x55
X28HC256JM-90* X28HC256JM-90 RR -55t0 +125 |32 Ld PLCC N32.45x55
X28HC256KM-90 X28HC256KM-90 RR -55t0 +125 |28 Ld PGA G28.550x650A
X28HC256KMB-90 C X28HC256KMB-90 MIL-STD-883 |28 Ld PGA G28.550x650A
X28HC256P-90 X28HC256P-90 RR 90 0to+70 28 Ld PDIP E28.6
X28HC256PZ-90 (Note) X28HC256P-90 RRZ 0to+70 28 Ld PDIP (Pb-free)*** E28.6
X28HC256P1-90 X28HC256P1-90 RR -40 to +85 28 Ld PDIP E28.6
X28HC256P1Z-90 (Note) X28HC256PI1-90 RRZ -40 to +85 28 Ld PDIP (Pb-free)** E28.6
X28HC256S-90* X28HC256S-90 RR 0to +70 28 Ld SOIC (300 mils) MDP0027
X28HC256SI1-90* X28HC256S1-90 RR -40 to +85 28 Ld SOIC (300 mils) MDP0027
X28HC256S1Z-90 (Note) X28HC256S1-90 RRZ -40 to +85 28 Ld SOIC (300 mils) (Pb-free) MDP0027
X28HC256S1-20T1 200 -40 to +85 28 Ld SOIC (300 mils) Tape and Reel MDP0027

*Add "T1" suffix for tape and reel.
**Add "T2" suffix for tape and reel.
***pPh-free PDIPs can be used for through hole wave solder processing only. They are not intended for use in Reflow solder processing applications.

NOTE: Intersil Pb-free plus anneal products employ special Pb-free material sets; molding compounds/die attach materials and 100% matte tin plate
termination finish, which are RoHS compliant and compatible with both SnPb and Pb-free soldering operations. Intersil Pb-free products are MSL
classified at Pb-free peak reflow temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J STD-020.
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X28HC256

Absolute Maximum Ratings

Temperature UnderBias . ..................... -10°C to +85°C
X28HC256 . ... oo -65°C to +135°C
X28HC2561, X28HC256M .. ................ -65°C to +150°C

Voltage on any Pin with Respectto Vgg ............. -1V to +7V

DC Output Current . ....... ..t 10mA

Operating Conditions

Temperature Range. . . .. ... it

commerical . ..... .. 0°C to +70°C
Industrial. ... ... ... -40°C to +85°C
Military . ... -55°C to +125°C
SupplyVoltage. . . ....... .. 5V + 10%

Thermal Information

Storage Temperature. .. ..................... -65°C to +150°C

Pb-free reflow profile . . .......... .. .. .. ... see link below
http://lwww.intersil.com/pbfree/Pb-FreeReflow.asp

*Pb-free PDIPs can be used for through hole wave solder

processing only. They are not intended for use in Reflow solder

processing applications.

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

DC Electrical Specifications

Over Recommended Operating Conditions, Unless Otherwise Specified.

LIMITS
TYP
PARAMETER SYMBOL TEST CONDITIONS MIN (Note 7) MAX UNIT

Vcc Active Current lcc CE = OE = V|, WE =V}, All I/O’s = open, 30 60 mA
(TTL Inputs) address inputs = .4V/2.4V levels @ f = 10MHz

Vcc Standby Current Isp1 CE= ViH, OE = VL, All I/O’s = open, other inputs = V|4 1 2 mA
(TTL Inputs)

V¢ Standby Current lsg2 | CE =V¢c - 0.3V, OE = GND, All I/Os = open, other 200 500 HA
(CMOS Inputs) inputs = Ve - 0.3V

Input Leakage Current I VN = Vss to Ve 10 HA
Output Leakage Current Lo Vout = Vss 1o Ve, CE= ViH 10 HA
Input LOW Voltage V. (Note 2) -1 0.8 \
Input HIGH Voltage V4 (Note 2) 2 Vee t1 \
Output LOW Voltage VoL loL = 6mA 0.4 \
Output HIGH Voltage VoH lon = -4mA 2.4 \%
NOTES:

1. Typical values are for T4 = +25°C and nominal supply voltage.

2. V)L min. and V| max. are for reference only and are not tested.
Power-up Timing

PARAMETER SYMBOL MAX UNIT

Power-up to read tpur, Note 3 100 us

Power-up to write tpuws Note 3 5 ms
NOTE:

3. This parameter is periodically sampled and not 100% tested.
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X28HC256

Capacitance

Tp = +25°C, f = IMHz, V¢ = 5V.

Equivalent AC Load Circuit
5V

1.92kQ

OUTPUT

1.37kQ

30pF

I—

SYMBOL TEST CONDITIONS MAX UNIT
Cyo (Note 9) Input/output capacitance Vyo =0V 10 pF
Cn (Note 9) Input capacitance VN =0V 6 pF
Endurance and Data Retention
PARAMETER MIN MAX UNIT
Endurance 1,000,000 Cycles
Data retention 100 Years
AC Conditions of Test Symbol Table
Input pulse levels 0V to 3V
- - WAVEFORM  INPUTS OUTPUTS
Input rise and fall times 5ns
Input and output timing levels 1.5V Must be Will be
steady steady
Mode Selection May change ~ Will change
_ _ — from LOW from LOW
CE | OE | WE MODE /0 POWER to HIGH to HIGH
- May change Will change
L | L | H Read Dour | active _“_ from FIGH . from HIGH
L H L Write Din active toLow toLOW
Don'’t Care: Changing:
H X X | Standby and write | High Z standby :XXXX: ngngee;re Staﬁ‘g‘%\'{;?
inhibit Allowed Known
Y N/A Center Line
L X Write inhibit — — M is High
X H Write inhibit — — Impedance
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X28HC256

AC Electrical Specifications Over Recommended Operating Conditions, Unless Otherwise Specified.
X28HC256-70 X28HC256-90 X28HC256-12 X28HC256-15
PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time trc (Note 5) 70 90 120 150 ns
Chip Enable Access Time tcg (Note 5) 70 90 120 150 ns
Address Access Time taa (Note 5) 70 90 120 150 ns
Output Enable Access Time tog 35 40 50 50 ns
CE LOW to Active Output t,7 (Note 4) 0 0 0 0 ns
OE LOW to Active Output toLz (Note 4) 0 0 0 0 ns
CE HIGH to High Z Output tnz (Note 4) 35 40 50 50 ns
OE HIGH to High Z Output tonz (Note 4) 35 40 50 50 ns
Output Hold from Address Change ton 0 0 0 0 ns
Read Cycle
- tre >
ADDRESS ><
e——— tcg ———>»
CE
le—— top —
OE
Vin
WE
[ toLz > - » tonz
le— 7z <«— ton € thz >
HIGH Z
DATA /IO DATA VALID DATA VALID y—
e—— tan

NOTES:

4.tz min,, tyz, to 7 Min. and toz are periodically sampled and not 100% tested, t7 and to7 are measured with C|_ = 5pF, from the point when
CE, OE return HIGH (whichever occurs first) to the time when the outputs are no longer driven.

5. For faster 256k products, refer to X28VC256 product line.
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Write Cycle Limits

PARAMETER SYMBOL MIN (NET:G) MAX UNIT
Write Cycle Time twc (Note 7) 3 5 ms
Address Setup Time tas 0 ns
Address Hold Time tan 50 ns
Write Setup Time tcs 0 ns
Write Hold Time tcH 0 ns
CE Pulse Width tew 50 ns
OE HIGH Setup Time toes 0 ns
OE HIGH Hold Time toEH 0 ns
WE Pulse Width twp 50 ns
WE HIGH Recovery (page write only) twpn (Note 8) 50 ns
Data Valid tov 1 ps
Data Setup tps 50 ns
Data Hold toH 0 ns
Delay to Next Write After Polling is True tow (Note 8) 10 us
Byte Load Cycle teLc 0.15 100 ps

NOTES:
6. Typical values are for T4 = +25°C and nominal supply voltage.

7. twc is the minimum cycle time to be allowed from the system perspective unless polling techniques are used. It is the maximum time the device
requires to automatically complete the internal write operation.

8. tywpp and tpyy are periodically sampled and not 100% tested.

WE Controlled Write Cycle

i
g
|

ADDRESS <><><X
tas € tay
tcs — €—tcH 4
e T W rsssssiinn
; ([
i AR NNNRRARRYANRY,
OES . OEH T > \
WE ) \_
DATA IN DATA VALID g><><><><><><><>—
tps 4l<—tDH
HIGH Z
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Dual-In-Line Plastic Packages (PDIP)

E1

E28.6 (JEDEC MS-011-AB ISSUE B)
28 LEAD DUAL-IN-LINE PLASTIC PACKAGE

N2 INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX | NOTES
-B-] A - 0.250 - 6.35 4
D > « E A1l 0.015 - 0.39 - 4
| A2 0.125 0.195 3.18 4.95 -
Ao A -
\_ <1y 'A | B 0.014 | 0.022 | 0.356 | 0.558 -
| | AL q':_ H\ B1 0.030 | 0.070 | 0.77 1.77 8
—>|D1<— A1 + [€x] C 0.008 0.015 0.204 0.381 -
ec < ¢ D 1.380 1.565 | 35.1 39.7 5
eg D1 0.005 - 0.13 - 5
0.010 (0.25 C|A|B
( )®| l | @ | E 0.600 0.625 | 15.24 15.87 6
NOTES: E1 0.485 | 0.580 | 12.32 | 14.73 5
1. Cont.rolli.ng Dimensions:. INCH.. In ca§e of conflict between English and e 0.100 BSC 2.54 BSC R
Metric dimensions, the inch dimensions control.
2. Dimensioning and tolerancing per ANSI Y14.5M-1982. ea 0.600 BSC 15.24 BSC 6
3. Symbols are defined in the “MO Series Symbol List” in Section 2.2 of es - 0.700 - 17.78 7
Publication No. 95. L 0.115 0.200 2.93 5.08 4
4. Dimensions A, A1 and L are measured with the package seated in N 28 o8 9
JEDEC seating plane gauge GS-3.
. . . . Rev. 1 12/00
5. D, D1, and E1 dimensions do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 0.010 inch (0.25mm).
6. Eand are measured with the leads constrained to be perpendic-
ular to datum n
7. egand ec are measured at the lead tips with the leads unconstrained.
ec must be zero or greater.
8. B1 maximum dimensions do not include dambar protrusions. Dambar
protrusions shall not exceed 0.010 inch (0.25mm).
9. N is the maximum number of terminal positions.
10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, E28.3,
E42.6 will have a B1 dimension of 0.030 - 0.045 inch (0.76 - 1.14mm).
FN8108.2
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